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Name of Chemical(s) Bacillus thuringiensis subspecies Cry1F Protein and the 
Genetic Material Necessary for Its Production 
(Plasmid Insert PHI 8999) in Corn 

Reason for Issuance: New Registration 

Date Issued: May 2001 

EPA Publication Number: 

DESCRIPTION OF THE PLANT PESTICIDE 

Bacillus thuringiensis subspecies Cry1F Protein and the Genetic Material Necessary for 
Its Production (Plasmid Insert PHI 8999) in Corn 

opp Chemical Code: 006481 

Trade Name:HerculexJ I Insect Protection, Pioneer Brand Seed Corn with HerculexJ I 

Year of Initial Registration: 2001 

Pesticide Type: Plant-Pesticide 

U.S. and Foreign Producers: Mycogen Seeds 
c/o Dow Agrosciences LLC 
9330 Zionsville Road 
Indianapolis, IN 46268-1054 

Pioneer Hi-Bred International, Inc. 
7250 NW 62nd Avenue 
P.O. Box 552 
Johnston, Iowa 50131-0552 



II. USE SITES AND LIMIT A nONS 

Bacillus thuringiensis subspecies CrylF protein and the genetic material necessary for its 
production (plasmid insert PHI 8999) in corn is registered for full commercial use in field com 
originating from maize line 1507 until September 30, 2001. 

III.BT CROP REASSESSMENT PROCESS 

EPA is currently engaged in a comprehensive reassessment of the time-limited registrations for 
all existing B.t. corn and cotton plant-pesticides. This reassessment has been designed to assure 
that the decisions on the renewal of these registrations are based on the most current health and 
ecological data. Current registrations are set to expire September 30, 2001. As part of EP A=s 
reassessment, the Agency will be decide whether to extend the registrations and whether to 
include any additional terms and conditions of such registrations for issues including insect 
resistance management, the protection of non-target organisms, and other measures necessary to 
ensure full public and environmental safety. 

During this reassessment, EPA will conduct an open and transparent public process that 
incorporates sound and current science, public involvement, and balanced decision making. The 
major components of the process and time frames for action are as follows: 

Comprehensive risk assessments. This review incorporated all available scientific information on 
B.t. products, including results of recent scientific studies and recommendations from various 
individuals and organizations. (Summer/Fall 2000) Completed. 

Scientific Peer Review and public comment. After completing our scientific risk assessment, the 
Agency provided the registrants of the products an opportunity to review the risk assessment and 
suggest technical corrections to the Agency. After technical corrections were made, EPA released 
the risk assessments and invited public comment and scientific peer review. That release 
included EPA's regulatory assessment and the underlying data, along with registrants= technical 
error correction comments and the corrective actions taken by the Agency. All of these materials 
were placed in the Bt crop reassessment docket. (Fall 2000) Completed. 

Recommendations from the Scientific Advisory Panel, National Academy of Sciences, public 
comments, and the Administration-wide review. Since there are many organizations providing 
regulatory and scientific recommendations to EPA, this period will be used to consider 
and incorporate as appropriate recommendations into our revised risk assessment. This will 
include recommendations from the Scientific Advisory Panel on insect resistance management, 
ecological and public health aspects of our regulatory program, along with consideration of 
issues identified in the report released by the National Academy of Sciences titled: "Genetically 
Modified Pest-Protected Plants, Science and Regulation" and the Administration-wide review. 
Any available recommendation from the Administration-wide review will also be 
addressed at this time. (Fall 2000, Winter 2000/1) Ongoing. SAP Meeting Held October 18,19, 
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and 20,2000. SAP Report Released March 12,2001. 
Revised risk assessments and propose registration requirements. After incorporating the 
appropriate recommendations, the Agency will revise its risk assessments, and develop 
registration decision documents for future growing seasons. This will include any necessary 
terms and conditions for issues including insect resistance management, the protection of 
non-target organisms, and other measures necessary to ensure full public and environmental 
safety. The Agency will ask for public comment on the revised risk assessment and any proposed 
regulatory actions. Spring 2001 

Final decisions on B.t. registrations. This will complete the scientific and public process with 
EPA providing decisions on the B.t. registrations for the 2002 growing season. At this time, EPA 
will announce final regulatory conclusions regarding these registrations. Summer 2001 

IV. SCIENCE ASSESSMENT 

A. Product Analysis 

1. Product Analysis - Cry IF 

A modified (synthetic, truncated) form of the cry1Fa2 gene and the phosphinothricin acetyl 
transferase (pat) gene were inserted into maize plants by microprojectile bombardment. 
Digestion of the genomic DNA of maize line 1507 with NheI or HindlII and Southern 
hybridization with probes specific for cry 1 F, kanf and pat genes yielded indications of the 
complexity of the gene integration pattern and copy number. H.:ybridization patterns suggested 
~he cOQY nl.lPlber of introduced / integrated cryJF and.~.Aenes is one, It is most likely that 
the TC 1507 line contains one functional crylF gene and partial copies (1 or 2) of the gene 
which are non-functional. 

B. Human Health Assessment 

1. Mammalian Toxicity and Allergenicity Assessment 

Data ~ve bee~ sl!,b;nitted demons!rating the la~w2f m~~~!ian toxifi!X at hiSh leve\~ of J 

exposure to the pure l:ry IF protein. These data demonstrate the safety of tIle products at levels 
weIrabovemai'imum possible expo'sure levels that are reasonably anticipated in the crops. This 
is similar to the Agency position regarding toxicity and the requirement of residue data for the 
microbial Bacillus thuringiensis products from which this plant~pesticide was derived. [See 40 
CFR Sec. 158.740(b)(2)(i).] For microbial products, further toxicity testing and residue data 
are triggered by significant acute effects in studies such as the mouse oral toxicity study, to verify 
the observed effects and clarify the source of these effects (Tiers II & III). 

The acute oral toxicity data submitted support the prediction that the Cry IF protein would be 

3 



,- ~ - . ~_'_._'_---=::.:,--,,-.-..:~-.=-___ _ __._-__ ._-=--=-.--"----. .::Ci...-::.-..• .:.~-.---- .
- - - - - -- - -- -=------..:.--. -----,:._---

non-toxic to humans. Male and female mice (5 of each) were dosed with 15 % (w/v) of the test 
substance, which consisted of Bacillus thuringiensis var. aizawai CrylF protein at a net 
concentration of 11.4 %. Two doses were administered approximately an hour apart to achieve 
the dose totaling 33.7 mL / kg body weight. Outward clinical signs and body weights were 
observed and recorded throughout the 14 day study. Gross necropsies performed. at the end of 
the study indicated no findings of toxicity. No mortality or clinical signs were noted during the 
study. An LD50 was estimated at >5050 mg / kg body weight of this microbially produced test 
material. The actual dose administered contained 576 mg CrylF protein / kg body weight. At this 
dose, no LDso was demonstrated as no toxicity was observed. CrylF maize seeds contain o.Qm], 
to 0.0034 mg ofCryl¥J_gJam_Qfc~!ll k~~~l ti~~~. -~------------------

When proteins are toxic, they are known to act via acute mechanisms and at very low dose levels 
[Sjoblad, Roy D., et al. "Toxicological Considerations for Protein Components of Biological 
Pesticide Products," Regulatorv Toxicology and Pharmacology 15, 3-9 (1992)]. Therefore, since 
no effects were shown to be caused by the plant-pesticides, even at relatively high dose levels, 
the CrylF protein is not considered toxic. Further, amino acid sequence comparisons showed no 
similarity between CrylF protein to known toxic proteins available in public protein databases. 

Since CrylF is a protein, allergenic sensitivities were considered. Current scientific knowledge 
suggests that common food allergens tend to be resistant to degradation by heat, acid, and 
proteases, may be glycosylated and present at high concentrations in the food. 

Data has been submitted which demonstrates that the CrylF protein is rapidly degraded by 
gastric fluid in vitro and is non-glycosylated. In a solution of CrylF:pepsin at a molar ratio of 
1: 1 00, complete degradation of Cry 1 F to amino acids and small peptides occurred in 5 minutes. 
A heat lability study demonstrated the loss of bioactivity of Cry IF protein to neonate tobacco 
budworm larvae after 30 minutes at 75 EC. Studies submitted to EPA done in laboratory animals 
have not indicated any potential for allergic reactions to B. thuringiensis or its components, 
including the ii-endotoxin of the crystal protein. Additionally, a comparison of amino acid 
sequences of known allergens uncovered no evidence of any homology with CrylF, even at the 
level of 8 contiguous amino acids residues. 

The potential for the CrylF protein to be a food allergen is minimal. Regarding toxicity to the 
immune system, the acute oral toxicity data submitted support the prediction that the Cry 1 F 
protein would be non-toxic to humans. When proteins are toxic, they are known to act via acute 
mechanisms and at very low dose levels [Sjoblad, Roy D., et al. "Toxicological Considerations 
for Protein Components of Biological Pesticide Products," Regulatory Toxicology and 
Pharmacology 15, 3-9 (1992)]. Therefore, since no effects were shown to be caused by the plant
pesticides, even at relatively high dose levels, the CrylF protein is not considered toxic.] 

2. Aggregate Exposures 

Pursuant to FFDCA section 408(b)(2)(D)(vi), EPA considers available information concerning 
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Equivalency between transgenic corn-produced and mic 
CrylF protein 

The rationale for using microbial material for toxicology studies has been in place or 
many years and has been accepted by regulatory agencies around the world. The reason 
is that it is not possible to isolate active functional protein from plants in sufficient 
quantities (multi-grams) to perform the required toxicology and other regulatory studies. 
Therefore, a recombinant protein is produced in large quantity with a high expression 
system such as bacteria, and a small quantity of the protein is isolated from plants. 
Characterization studies are conducted to demonstrate the physico-chemical and 
biological equivalency or comparability of the protein from the two sources. 

The bacterial Cry 1 F was produced with recombinant Pseudomonas fluorescens strain 
MR872. The full-length crylF gene was transformed and inserted into the bacterium, 
and the translated protein was a full-length CrylF with a molecular weight of 130 kDa. 
This full length CrylF was then isolated and enzymatically cleaved in vitro with trypsin 
into an active truncated CrylF. This truncated CrylF was compared to the CrylF protein 
isolated from the transgenic com in these aspects: primary structure, molecular weight, 
immunoreactivity to CrylF specific antibodies, N-telminal sequencing, peptide mass 
fingerprinting by MALDI-TOF MS, the lack of glycosylation, and insecticidal activity. 
The following is a summary of the findings. The details of the studies are fully 
documented in reports MYC098-001 and GH-C 5294 (attach reports). 

The studies concluded that the truncated microbial CrylF and the transgenic com derived 
CrylF were equivalent in biochemical characteristics and biological activities. 

Primary structure/sequence: 

The plant and microbial CrylF protein primary structure (sequences) are defined in Table 
1 and compared in Figure 1 (identical to Figure 3 of the monograph). MR872 is the 
CrylF protein produced by recombinant Pseudomonasfluorescens strain MR872. 
CrylFa2syn is the Qrotein sequence that is expressed in B.t. Cry1F maize line 1507. 
CrylFa2 is the naturally occurring protein sequence from Bacillus thuringiensis var. 
aizawai strain PS811 (it is provided here as reference and was not used in any ofthe 
laboratory studies). 

Bt toxins in nature are protoxins, meaning that they are larger than necessary for the 
activity. Pieces of peptides on the carboxyl domain, and in some cases also at amino 
terminus, are removed, usually by insect gut proteases, leaving in place a core sequence 
of amino acids comprising the active toxin. Precise cleavage has not been shown to be 
required for activity of typical Bt toxins. Figure 1 (Figure 3 in the monograph) shows the 
entire protoxin sequence of Cry 1Fa2. Computer simulations of digestion, coupled with 
size estimates, indicate that the protein in nature most likely is cleaved at amino acid 612 
on the C-terminus. ~~_a_f~om laboratory digestions and cOI!lp~ter simulations , 
indicate that the N terminus is processed down to residue 28. Thus, an activated toxin 
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produced from CrylF protoxin in nature would be expected to contain amino acids 28 to 
612. 

The protein produced in plants (CrylFa2syn) contains amino acids from 1 to 605, thus 
after proteolytic cleavage at the N-terminus the active toxin would be expected to consist 
of amino acids 28 to 605. The microbial protein (MR872) was produced using nearly the 
full CrylFa2 sequence (there is deletion and/or substitution of amino acids 781-812). As 
part of the preparation process, the MR872 protoxin (full-length) was subjected to 
controlled cleavage by trypsin, followed by additional purification to yield the expected 
CrylF toxin containing amino acids 28 to 612 (truncated). 

Overall from the primary structure point of view, the sequence differences between the 
plant and microbial-derived toxins are: 1) a phenylalanine to leucine substitution at 
p_?sition 604 (based on the occurrence of leucineTr1the~~_~E~"positi.ill!..Qf Qths:r 
CrylF proteins), and 2) approximately 7 additional amino acids are present on the C
t·ermliius-()fthe~microbial toxin. These differences represent only 1 % of the amino acid 
sequence of the plant and microbial toxins, and the differences are restricted to the non
functional outelmost C-terminus. 

Molecular weight and immunoreactivity: 

Both plant and microbial CrylF are immunoreactive to antibodies specific for CrylF. An 
immunoaffinity column was generated using the antibodies, and the plant CrylF was 
purified with the column from transgenic com plant leaf extract. The plant purified 
CrylF was used in further characterization studies. In transgenic plant, the CrylF was 
initially expressed as a protein of about 68 kDa (amino acids 1-605). However, this 
protein was subject to the cleavage of plant proteases, resulting the formation of a N
terminal truncated form at approximately 65lilla (amino acids 28-605). Depending on 
the growth stages of plant tissues and sample extraction procedure, either the doublet 
bands (68 and 65 kDa) or a major 65 kDa band can be detected by SDS-PAGE and 
Western blot (MYC098-001, GH-C 5294). This 65 kDa band is the active core toxin, 
and this molecular weight is very similar to that of the truncated microbial CrylF. 

N-terminal sequencing: 

N-telminal sequencing data showed that both the plant derived 65 kDa CrylF band and 
the truncated microbial CrylF had N-terminal amino acid corresponding to amino acid 28 
(MYC098-001). 

Tryptic peptide mass fingerprints: 

MALDI-TOF MS tryptic peptide fingerprints of the plant produced and microbially
derived truncated CrylF is shown in Table 2 (identical to Table 1 of report GH-C 5294). 
In the trypsin digest of P. fluorescens-derived truncated CrylF protein, 19 peptides were 
identified matching the theoretical deduced peptide masses of CrylF. The peptide 
fragments detected were between residues 32 and 546 of Cry IF. In the trypsin digest of 
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the transgenic com derived Cry1F protein, 20 peptides were identified matching the 
theoretical deduced peptide masses. 

Lack of glycosylation 

Both the plant derived and truncated microbial CrylF had no detectable carbohydrates 
(GH-C 5294). 

Biological activity (insecticidal potency) 

Biological potency data showed essentially indistinguishable LC50s between plant and 
microbial protein on 4 insect species, clearly indicating that the materials are functionally 
interchangeable (MYC098-00 1). 

Table 1. Definition of Cry IF sequence nomenclature used in Figure 3 of the Japanese 
monograph. 

CrylF Description Amino Acid Amino Acid 
Sequence Sequence, Sequence, 

Before Cleavage After Cleavage 
(protoxin) (Toxin) 

MR872 CIy1F sequence expressed in 1-1175, except 28-612 
Pseudomonas fluorescens strain 781-812 
MR872 

Cly1Fa2syn CrylF sequence expressed in B.t. 1-605, F604L 28-605, F604L 
ClylF maize line 1507   

ClylFa2 CrylF sequence naturally 1-1175 28-612 
occurring in Bacillus 
thuringiensis var. aizawai strain 
PS811 
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Figure 1. Alignment of the amino acid sequences of the delta-endotoxin proteins 
comparing a microbially derived CrylF protein (MR872), the modified plant CrylF 
protein (CrylF syn), and B.t.a CrylF full length protein (CrylF). 
The consensus sequence represents identical residues among all three genetic versions encoding the ClylF 
protein. The positions of putative protease cleavage sites at the start (about residue 28 or 31) and end (about 
residue 612 or 615) of the active core protein are marked with a.J.... Note the single F604L substitution in the 
transgenic polypeptide .. This difference is due to codon changes resulting from the introduction of a 
restriction enzyme site that enables gene cloning of the alternative C-terminal half of the ful1length protein. 
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50 1 

MENNIQNQCV 
MENNIQNQCV 
MENNIQNQCV 
MENNIQNQCV 

EILNEE· R\ STG PYNCLNNPEV RLPLDISLSL TRFLLSEFVP 
PYNCLNNPEV EILNEERSTG RLPLDISLSL TRFLLSEFVP 
PYNCLNNPEV EILNEERSTG RLPLDISLSL TRFLLSEFVP 
PYNCLNNPEV EILNEERSTG RLPLDISLSL TRFLLSEFVP 

51 100 
GVGVAFGLFD LIWGFITPSD WSLFLLQIEQ LIEQRIETLE RNRAITTLRG 
GVGVAFGLFD LIWGFITPSD WSLFLLQIEQ LIEQRIETLE RNRAITTLRG 
GVGVAFGLFD LIWGFITPSD WSLFLLQIEQ LIEQRIETLE RNRAITTLRG 
GVGVAFGLFD LIWGFITPSD WSLFLLQIEQ LIEQRIETLE RNRAITTLRG 

101 150 
LADSYEIYIE ALREWEANPN NAQLREDVRI RFANTDDALI TAINNFTLTS 
LADSYEIYIE ALREWEANPN NAQLREDVRI RFANTDDALI TAINNFTLTS 
LADSYEIYIE ALREWEANPN NAQLREDVRI RFANTDDALI TAINNFTLTS 
LADSYEIYIE ALREWEANPN NAQLREDVRI RFANTDDALI TAINNFTLTS 

151 200 
FEIPLLSVYV QAANLHLSLL RDAVSFGQGW GLDIATVNNH YNRLINLIHR 
FEIPLLSVYV QAANLHLSLL RDAVSFGQGW GLDIATVNNH YNRLINLIHR 
FEIPLLSVYV QAANLHLSLL RDAVSFGQGW GLDIATVNNH YNRLINLIHR 
FEIPLLSVYV QAANLHLSLL RDAVSFGQGW GLDIATVNNH YNRLINLIHR 

201 250 
YTKHCLDTYN QGLENLRGTN TRQWARFNQF RRDLTLTVLD IVALFPNYDV 
YTKHCLDTYN QGLENLRGTN TRQWARFNQF RRDLTLTVLD IVALFPNYDV 
YTKHCLDTYN QGLENLRGTN TRQWARFNQF RRDLTLTVLD IVALFPNYDV 
YTKHCLDTYN QGLENLRGTN TRQWARFNQF RRDLTLTVLD IVALFPNYDV 

251 300 
RTYPIQTSSQ LTREIYTSSV IEDSPVSANI PNGFNRAEFG VRPPHLMDFM 
RTYPIQTSSQ LTREIYTSSV IEDSPVSANI PNGFNRAEFG VRPPHLMDFM 
RTYPIQTSSQ LTREIYTSSV IEDSPVSANI PNGFNRAEFG VRPPHLMDFM 
RTYPIQTSSQ LTREIYTSSV IEDSPVSANI PNGFNRAEFG VRPPHLMDFM 

301 350 
NSLFVTAETV RSQTVWGGHL VSSRNTAGNR INFPSYGVFN PGGAIWIADE 
NSLFVTAETV RSQTVWGGHL VSSRNTAGNR INFPSYGVFN PGGAIWIADE 
NSLFVTAETV RSQTVWGGHL VSSRNTAGNR INFPSYGVFN PGGAIWIADE 
NSLFVTAETV RSQTVWGGHL VSSRNTAGNR INFPSYGVFN PGGAIWIADE 

351 400 
DPRPFYRTLS DPVFVRGGFG NPHYVLGLRG VAFQQTGTNH TRTFRNSGTI 
DPRPFYRTLS DPVFVRGGFG NPHYVLGLRG VAFQQTGTNH TRTFRNSGTI 
DPRPFYRTLS DPVFVRGGFG NPHYVLGLRG VAFQQTGTNH TRTFRNSGTI 
DPRPFYRTLS DPVFVRGGFG NPHYVLGLRG VAFQQTGTNH TRTFRNSGTI 

401 450 
DSLDEIPPQD NSGAPWNDYS HVLNHVTFVR WPGEISGSDS WRAPMFSWTH 
DSLDEIPPQD NSGAPWNDYS HVLNHVTFVR WPGEISGSDS WRAPMFSWTH 
DSLDEIPPQD NSGAPWNDYS HVLNHVTFVR WPGEISGSDS WRAPMFSWTH 
DSLDEIPPQD NSGAPWNDYS HVLNHVTFVR WPGEISGSDS WRAPMFSWTH 
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451 500 
MR872 RSATPTNTID PERITQIPLV KAHTLQSGTT VVRGPGFTGG DILRRTSGGP 

Cry1Fa2syn RSATPTNTID PERITQIPLV KAHTLQSGTT VVRGPGFTGG DILRRTSGGP 
Cry1Fa2 RSATPTNTID PERITQIPLV KAHTLQSGTT VVRGPGFTGG DILRRTSGGP 

Consensus RSATPTNTID PERITQIPLV KAHTLQSGTT VVRGPGFTGG DILRRTSGGP 

501 550 
MR872 FAYTIVNING QLPQRYRARI RYASTTNLRI YVTVAGERIF AGQFNKTMDT 

Cry1Fa2syn FAYTIVNING QLPQRYRARI RYASTTNLRI YVTVAGERIF AGQFNKTMDT 
Cry1Fa2 FAYTIVNING QLPQRYRARI RYASTTNLRI YVTVAGERIF AGQFNKTMDT 

Consensus FAYTIVNING QLPQRYRARI RYASTTNLRI YVTVAGERIF AGQFNKTMDT 

551 600 
MR872 GDPLTFQSFS YATINTAFTF PMSQSSFTVG ADTFBSGNEV YIDRFELIPV 

Cry1Fa2syn GDPLTFQSFS YATINTAFTF PMSQSSFTVG ADTFSSGNEV YIDRFELIPV 
Cry1Fa2 GDPLTFQSFS YATINTAFTF PMSQSSFTVG ADTFSSGNEV YIDRFELIPV 

Consensus GDPLTFQSFS YATINTAFTF PMSQSSFTVG ADTFSSGNEV YIDRFELIPV 

,I,- ,I,-
601 I 650 , 

MR872 TATFEAEYDL ERAQKAVNAL FTSINQIGIK TDVTDYHIDR VSNLVECLSD 
 Cry1Fa2syn TATLE* .... ......... . ......... . . ......... ......... . 

Cry1Fa2 TATFEAEYDL ERAQKAVNAL FTSINQIGIK TDVTDYHIDQ VSNLVDCLSD 
Consensus TAT-E----- ---------- ---------- ---------- ----------

651 700 
MR872 EFCLDEKKEL SEKVKHAKRL SDERNLLQDP NFRGINRQLD RGWRGSTDIT 

Cry1Fa2syn .......... ......... . ......... . . ......... . ......... 
Cry1Fa2 EFCLDEKREL SEKVKHAKRL SDERNLLQDP NFKGINRQLD RGWRGSTDIT 

Consensus ---------- ---------- ---------- ---------- ---;r----
701 750 

MR872 IQGGDDVFKE NYVTLLGTFD ECYLTYLYQK IDESKLKAYT RYQLRGYIED 
Cry1Fa2syn ......... . ......... . ......... . . ......... .......... 

Cry1Fa2 IQRGDDVFKE NYVTLPGTFD ECYPTYLYQK IDESKLKPYT RYQLRGYIED 
Consensus ---------- ---------- ---------- ---------- ----------

751 800 
MR872 SQDLEIYLIR YNAKHETVNV PGTGSLWRLS APSPI. .... ......... . 

CrylFa2syn .......... ......... . ......... . . .......... ......... . 
Cry1Fa2 SQDLEIYLIR YNAKHETVNV LGTGSLWPLS VQSPIRKCGE PNRCAPHLEW 

Consensus ---------- ---------- ---------- ---------- ----------

801 850 
MR872 .......... .GKCAHHSHH FSLDIDVGCT DLNEDLGVWV IFKIKTQDGH 

Cry1Fa2syn .......... ......... . ......... . ......... . . ......... 
Cry1Fa2 NPDLDCSCRD GEKCAHHSHH FSLDIDVGCT DLNEDLDVWV IFKIKTQDGH 

Consensus ---------- ---------- ---------- ---------- ----------

851 900 
MR872 ARLGNLEFLE EKPLVGEALA RVKRAEKKWR DKREKLEWET NIVYKEAKES 

Cry1Fa2syn .......... ......... . ......... . ......... . ......... . 
Cry1Fa2 ARLGNLEFLE EKPLVGEALA RVKRAEKKWR DKREKLELET NIVYKEAKES 

Consensus ---------- ---------- ---------- ---------- ----------

901 950 
MR872 VDALFVNSQY DRLQADTNIA MlHAADKRVH SIREAYLPEL SVIPGVNAAI 

Cry1Fa2syn .......... ......... . ......... . ......... . . ......... 
Cry1Fa2 VDALFVNSQY DQLQADTNIA MlHAADKRVH RIREAYLPEL SVIPGVNVDI 

Consensus ---------- ---------- ---------- ---------- ----------

951 1000 
MR872 FEELEGRIFT AFSLYDARNV IKNGDFNNGL SCWNVKGHVD VEEQNNHRSV 

Cry1Fa2syn .......... ......... . ......... . ......... . . ......... 
Cry1Fa2 FEELKGRIFT AFFLYDARNV IKNGDFNNGL SCWNVKGHVD VEEQNNHRSV 

Consensus ---------- ---------- ---------- ---------- ----------

1001 1050 
MR872 LVVPEWEAEV SQEVRVCPGR GYILRVTAYK EGYGEGCVTI HE I ENNTDEL 

Cry1Fa2syn .......... ......... . ......... . ......... . ......... . 
Cry1Fa2 LVVPEWEAEV SQEVRVCPGR GYILRVTAYK EGYGEGCVTI HEIENNTDEL 



---.- ---.-.-.-~ -. -- -;0 -- .--'-.- __ . .. 
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Consensus ---------- ---------- ---------- ---------- ----------

MR872 
Cry1Fa2syn 

Cry1Fa2 
Consensus 

MR872 
Cry1Fa2syn 

Cry1Fa2 

1051 1100 
KFSNCVEEEV YPNNTVTCND YTATQEEYEG TYTSRNRGYD GAYESNSSVP 
......... . ......... . ......... . .......... . ......... 
KFSNCVEEEV YPNNTVTCND YTANQEEYGG AYTSRNRGYD ETYGSNSSVP 
---------- ---------- ---------- ---------- ----------

1101 1150 
ADYASAYEEK AYTDGRRDNP CESNRGYGDY TPLPAGYVTK ELEYFPETDK 

ADYASVYEEK SYTDGRRDNP CESNRGYGDY TPLPAGYVTK ELEYFPETDK 
Consensus ---------- ---------- ---------- ---------- ----------

1151 1175 
MR872 VWIEIGETEG TFIVDSVELL LMEE* 

Cry1Fa2syn .......... ......... . 
Cry1Fa2 VWIEIGETEG TFIVDSVELL LMEE* 

Consensus ---------- ----------
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Table 2. 

Note: 

Tryptic Peptide Mass Data (mlz [M+Ht) of Cry IF Proteins Obtained by 
MALDI-TOF MS 

Full Length P. fluorescens TC1507 Maize 
CrylFsynpro Theoretical mass trypsinized CrylF CrylF 

residue # (m/z) [M+H] [M+H] 
32-42 1227.72 1227.70 1227.68 

100-113 1612.81 1612.81 1612.79 
114-125 1441.67 1441.66 1441.65 
172-193 2434.15 2434.21 2434.16 
194-200 878.55 878.51 878.50 
204-217 1675.79 1675.75 1675.75 
252-263 1394.72 1394.69 1394.68 
264-286 2509.21 2509.24 2509.19 
312-324 1413.71 1413.70 1413.68 
358-366 1033.56 1033.52 1033.52 
367-379 1386.71 1386.70 1386.69 
380-392 1416.68 1416.67 1416.67 
431-442 1376.62 1376.62 1376.59 
452-463 1301.63 1301.60 1301.58 
464-471 911.58 911.53 911.52 
472-483 1269.68 1269.66 1269.65 
484-494 1089.56 1089.53 1089.52 
522-529 925.46 NDb 925.43 
530-538 1007.54 1007.51 1007.50 
539-546 924.48 924.44 924.43 

a Two digit decimals were used for mass data in this table although raw data obtained 
from the MALDI-TOF-MS spectrometer were shown in 4 digit decimals. A peptide 
was considered a match if its m/z is within mlz 0.1 error range of its theoretical m/z. 

b ND: not detected. 
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aggregate exposures from the pesticide residue in food and all other non-occupational exposures, 
including drinking water from ground water or surface water and exposure through pesticide use 
in gardens, lawns, or buildings (residential and other indoor uses). 

The Agency has considered available information on the aggregate exposure levels of consumers 
(and major identifiable subgroups of consumers) to the pesticide chemical residue and to other 
related substances. These considerations include dietary exposure under the tolerance exemption 
and all other tolerances or exemptions in effect for the plant-pesticide chemical residue, and 
exposure from non-occupational sources. Exposure via the skin or inhalation is not likely since 
the plant-pesticide is contained within plant cells, which essentially eliminates these exposure 
routes or reduces these exposure routes to negligible. Oral exposure, at very low levels, may 
occur from ingestion of processed com products and, potentially, drinking water. However a lack 
of mammalian toxicity and the digestibility of the plant-pesticides have been demonstrated. The 
use sites for the CrylF protein are all agricultural for control of insects. Therefore, exposure via 
residential or lawn use to infants and children is not expected. Even if negligible exposure should 
occur, the Agency concludes that such exposure would present no risk due to the lack of toxicity 
demonstrated for the CrylF protein. 

3. Cumulative Effects 

Pursuant to FFDCA Section 408(b )(2)(D)(v), EPA has considered available information on the 
cumulative effects of such residues and other substances that have a common mechanism of 
toxicity. These considerations included the cumulative effects on infants and children of such 
residues and other substances with a common mechanism of toxicity. Because there is no 
indication of mammalian toxicity to these plant-pesticides, we conclude that there are no 
cumulative effects for the CrylF protein. 

4. Determination of Safety for U.S. Population, Infants and Children 

a) Toxicity and Allergenicity Conclusions 

The data submitted and cited regarding potential health effects for the CrylF protein include the 
characterization of the expressed CrylF protein in com, as well as the acute oral toxicity, heat 
stability, and in vitro digestibility of the proteins. The results of these studies were determined 
applicable to evaluate human risk and the validity, completeness, and reliability ofthe available 
data from the studies were considered. 

Adequate information was submitted to show that the CrylF test material derived from microbial 
cultures was biochemically and, functionally similar to the protein produced by the plant
pesticide ingredients in com. Production of microbially produced protein was chosen in order to 
obtain sufficient material for testing. 

The acute oral toxicity data submitted supports the prediction that the CrylF protein would be 
non-toxic to humans. When proteins are toxic, they are known to act via acute mechanisms and 
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at very low dose levels [Sjoblad, Roy D., et al. "Toxicological Considerations for Protein 
Components of Biological Pesticide Products," Regulatory Toxicology and Pharmacology 15,3-
9 (1992)]. Since no effects were shown to be caused by CryIF protein, even at relatively high 
dose levels (>5,050 mg test substance / kg body weight; 576 mg CryIF / kg body weight), the 
CryIF protein is not considered toxic. This is similar to the Agency position regarding toxicity 
and the requirement of residue data for the microbial Bacillus thuringiensis products from which 
this plant-pesticide was derived. [See 40 CFR Sec. I58.740(b)(2)(i).] For microbial products, 
further toxicity testing and residue data are triggered by significant acute effects in studies such 
as the mouse oral toxicity study to verify the observed effects and clarify the source of these 
effects (Tiers II & III). 

Although Cry 1 F expression level data was required for an environmental fate and effects 
assessment, residue chemistry data were not required for a human health effects assessment of 
the subject plant-pesticide ingredients because of the lack of mammalian toxicity. 

Both (1) available information concerning the dietary consumption patterns of consumers (and 
major identifiable subgroups of consumers including infants and children); and (2) safety factors 
which, in the opinion of experts qualified by scientific training and experience to evaluate the 
safety of food additives, are generally recognized as appropriate for the use of animal 
experimentation data were not evaluated. The lack of mammalian toxicity at high levels of 
exposure to the CryIF protein demonstrates the safety of the product at levels well above 
possible maximum exposure levels anticipated in the crop. 

The genetic material necessary for the production of the plant-pesticides active ingredients are 
the nucleic acids (DNA, RNA) which comprise (1) genetic material encoding these proteins and 
(2) their regulatory regions. "Regulatory regions" are the genetic material, such as promoters, 
terminators, and enhancers, that control the expression of the genetic material encoding the 
proteins. DNA and RNA are common to all forms of plant and animal life and the Agency 
knows of no instance where these nuCleic acids have been associated with toxic effects related to 
their consumption as a component of food. These ubiquitous nucleic acids, as they appear in the 
subject active ingredient, have been adequately characterized by the applicant. Therefore, no 
mammalian toxicity is anticipated from dietary exposure to the genetic material necessary for the 
production of the subject active plant pesticidal ingredients. 

b) Infants and Children Risk Conclusions 

FFDCA section 408(b )(2)(C) provides that EPA shall assess the available information about 
consumption patterns among infants and children, special susceptibility of infants and children to 
pesticide chemical residues and the cumulative effects on infants and children of the residues and 
other substances with a common mechanism of toxicity. In addition, FFDCA section 
408(B)(2)(C) also provides that EPA shall apply an additional tenfold margin of safety for infants 
and children in the case of threshold effects to account for pre- and post-natal toxicity and the 
completeness of the database unless EPA determines that a different margin of safety will be safe 
for infants and children. 
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In this instance, based on all the available infonnation, the Agency concludes that there is a 
finding of no toxicity for the Cry 1 F protein and the genetic material necessary for its production. 
Thus, there are no threshold effects of concern and, as a result, the provision requiring an 
additional margin of safety does not apply. Further, the provisions of consumption patterns, 
special susceptibility, and cumulative effects do not apply. 

c) Overall Safety Conclusion 

There is a reasonable certainty that no harm will result from aggregate exposure to the U.S. 
population, including infants and children, to the CrylF protein and the genetic material 
necessary for its production. This includes all anticipated dietary exposures and all other 
exposures for which there is reliable infonnation. 

The Agency has arrived at this conclusion because, as discussed above, no toxicity to mammals 
has been observed for the plant-pesticides. 

5. Other Considerations 

a) Endocrine Disruptors 

The pesticidal active ingredients are proteins, derived from sources that are not known to exert an 
influence on the endocrine system. Therefore, the Agency is not requiring infonnation on the 
endocrine effects of these plant-pesticides at this time. 

b) Analytical Method(s) 

A validated method for extraction and direct ELISA analysis of CrylF in com grain has been 
submitted and found acceptable by the Agency. 

c) Codex Maximum Residue Level 

No Codex maximum residue levels exists for the plant-pesticides Bacillus thuringiensis CrylF 
IJI\ U protein and the genetic material necessary for its production in corn. 

6. Tolerance Exemption 

Therefore, 40 CFR chapter I is to be amended as follows: 

Bacillus thuringiensis CrylF Protein and the Genetic Material Necessary for its Production in 
Corn. 
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Bacillus thuringiensis CrylF protein and the genetic material necessary for its production in corn 
are exempt from the requirement of a tolerance when used as plant-pesticides in the food and 
feed commodities of field corn, sweet corn and popcorn. "Genetic material necessary for its 
production" means the genetic material which comprise (1) genetic material encoding the CrylF 
protein and (2) its regulatory regions. "Regulatory regions" are the genetic material, such as 
promoters, terminators, and enhancers, that control the expression of the genetic material 
encoding the CrylF protein. 

c. Environmental Assessment 

1. Ecological Effects Hazard Assessment 

This environment hazard assessment includes outcrossing and potential for weeds to develop if 
pollen from CrylF com was to fertilize other plants, horizontal gene transfer, expression of 
CrylF protein in plant tissues, ecological effects including effects on monarch butterflies, fate of 
Bt proteins in the environment and effects on endangered species, particularly Lepidoptera. 
Studies have been submitted which demonstrate no effects under test conditions to representative 
species of birds (Bobwhite quail), non-target soil organisms (Collembola and Earthworm), honey 
bees, ladybird beetle, green lacewing, parasitic wasp, the monarch butterfly, aquatic 
invertebrates (Daphnia magna) and non-target insects in corn fields. In addition, it has been 
shown that conventional processes used in the commercial preparation of fish food inactivate 
any CrylF protein present in corn grain. CrylF protein in soil has been shown to degrade 
rapidly to very low levels. 

2. Outcrossing and Weediness 

The movement of transgenes from the host plant into weeds and other crops has been a 
significant concern due to the possibility of novel exposures to the pesticidal substance. The 
Agency has determined that there is no significant risk of gene capture and expression of CrylF 
protein by wild or weedy relatives of corn in the U.S., its possessions or territories. 
Domesticated corn does not have a reasonable possibility of passing its traits to wild maize 
species. Feral species related to corn, as found within the United States, cannot be pollinated due 
to differences in chromosome number, phenology (periodicity or timing of events within an 
organism=s life cycle as related to climate, e.g., flowering time) and habitat. 

However, concern over species related to maize (Zea mays ssp. mays), such as Tripsacum species 
and the teosintes, as potential recipients of gene flow from genetically modified Zea mays calls 
for a closer look at this topic. Some Zea spp., such as the teosintes, are known to be interfertile 
with maize and are discussed as potential recipients of pollen directed gene flow from maize. 
This issue is of particular concern based upon the increased planting of genetically modified 
maIze. 
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a) Zea mays ssp. mays - Maize 

The origin of com is thought to be in Mexico or Central America, based largely on 
archaeological evidence of early cob-like maize in indigenous cultures approximately 7200 years 
ago. Zea mays is a wind-pollinated, monoecious, annual species with imperfect flowers. This 
means that spatially separate tassels (male flowers) and silks (female flowers) are found on the 
same plant, a feature which limits inbreeding. A large variety of types are known to exist (e.g., 
dent, flint, flour, pop, sweet) and have been selected for specific seed characteristics through 
standard breeding techniques. Maize cultivars and landraces are known to be diploid (2n = 20) 
and interfertile to a large degree. However, some evidence for genetic incompatibility exists 
within the species (e.g., popcorn x dent crosses; Mexican maize landraces x Chalco teosinte). 
Zea mays has been domesticated for its current use by selection of key agronomic characters, 
such as a non-shattering rachis, grain yield and resistance to pests. 

A fecent study has indicated that cross-pollination of commercial maize cultivars at 100 ft 
downwind from the source of genetically modified maize was 1 %, and this proportion declined 
exponentially to 0.1 % at 130 ft and further declined to 0.03 % at 160 ft. At 1000 ft, the farthest 
distance measured, no cross-pollination was detected. For production of Foundation Seed, a 
distance of 660 ft has been generally required to ensure separation of pollen types. The relatively 
large size of corn pollen and its short viability period under most conditions preclude long 
distance transfer for purposes of outcrossing. Under conditions of high temperature or low 
humidity, com pollen may only survive for a matter of minutes. Under more favorable 
conditions in the field or with controlled handling in the laboratory, pollen life may be extended 
to several hours. 

b) Tripsacum species - Gama Grass 

A close relative of corn or maize is the genus Tripsacum. Sixteen species of Tripsacum are 
known worldwide and generally recognized by taxonomists and agrostologists; most of the 16 
different Tripsacum species recognized are native to Mexico, Central and South America, but 
three occur within the U.S .. In the Manual of Grasses of the United States, A. S. Hitchcock 
(revisions by Agnes Chase; 1971) reports the presence of three species of Tripsacum in the 
continental United States: T dactyloides, T floridanum and T lanceolatum. Of these, T 
dactyloides, Eastern Gama Grass, is the only species of widespread occurrence and of any 
agricultural importance. It is commonly grown as a forage grass and has been the subject of some 
agronomic improvement (i.e., selection and classical breeding). T floridanum is known from 
southern Florida and T lanceolatum is present in the Mule Mountains of Arizona and possibly 
southern New Mexico. 

For the species occurring in the United States, T florid anum has a diploid chromosome number 
of 2n = 36 and is native to Southern Florida; T dactyloides includes 2n = 36 forms which are 
native to the central and western U.S., and 2n = 72 forms which extend along the Eastern 
seaboard and along the Gulf Coast from Florida to Texas, but which have also been found in IL 
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and KS; these latter forms may represent tetraploids (x = 9 or 18); and T. lanceolatum (2n = 72) 
which occurs in the Southwestern U.S. Tripsacum differs from corn in many respects, including 
chromosome number (T. dactyloides n = 18; Zea mays n = 10). Many species of Tripsacum can 
cross with Zea, or at least some accessions of each species can cross, but only with difficulty and 
the resulting hybrids are primarily male and female sterile. Tripsacum / maize hybrids have not 
been observed in the field, but have been accomplished in the laboratory using special techniques 
under highly controlled conditions. 

Eastern Gama Grass is considered by some to be an ancestor of Zea mays or cultivated maize, 
while others dispute this, based largely on the disparity in chromosome number between the two 
species (maize n = 10; Gama Grass x = 9 or 18, with diploid, triploid and tetraploid races 
existing; 2n = 36 or 72), as well as radically different phenotypic appearance. Albeit with some 
difficulty, hybrids between the two species have been made. In most cases these progeny have 
been sterile or viable only by culturing with in vitro >embryo rescue= techniques. 

Even though some Tripsacum species occur in areas where maize is cultivated, gene 
introgression from maize under natural conditions is highly unlikely, if not impossible. Hybrids 
of Tripsacum species with Zea mays are difficult to obtain outside of the controlled conditions of 
laboratory and greenhouse. Seed obtained from such crosses are often sterile or progeny have 
greatly reduced fertility. Approximately 10 - 20% of maize-Trip sa cum hybrids will set seed 
when backcrossed to maize, and none are able to withstand even the mildest winters. The only 
known case of a naturally occurring Zea - Tripsacum hybrid is a species native to Guatemala 
known as Tripsacum andersonii. It is 100% male and nearly 99% female sterile and is thought to 
have arisen from an outcrossing to teosinte, but the lineage is uncertain. Zea mays is not known 
to harbor properties that indicate it has weedy potential and, other than occasional volunteer 
plants in the previous season=s corn field, maize is not considered as a weed in the U.S. 

Relatively few accessions of T. dactyloides will cross with maize and the majority of progeny 
aren=t fertile or viable even in those that do. In controlled crosses, if the female parent is maize, 
there is a greater likelihood of obtaining viable seed. When these hybrids have been backcrossed 
to maize in attempts to introgress Tripsacum genes for quality enhancement or disease resistance, 
the Tripsacum chromosomes are typically lost in successive generations. In many instances 
where hybridization has been directed between these two species, the resultant genome is lacking 
in most or all of the chromosomal complements of one of the parent species in subsequent 
generations. 

Conclusion: The possibility of maize contributing genetic material to Eastern Gama Grass 
through random pollen flow in agricultural or natural situations is extremely remote based upon 
experience trying to create hybrids under the optimal laboratory conditions. No other known 
grass species present in the continental U.S. would interbreed with commercial maize 
populations (i.e., be recipients of pollen-directed gene flow). None of the sexually compatible 
relatives of corn in the U.S. are considered to be serious, principal, or common weeds in the U.S. 
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c) Zea species - Teosintes 

Teosintes, specifically Z. mays ssp. mexicana (Schrader) litis, Z. mays ssp. parviglumis lItis and 
Doebley, Z. mays ssp. huehuetenangensis (lItis and Doebley) Doebley, Z. luxurians (Durieu and 
Ascherson) Bird, Z. perennis (Hitchc.) Reeves and Mangelsdorf and Z. diploperennis lItis, 
Doebley and Guzman, have co-existed and co-evolved in close proximity to maize in the 
Americas over thousands of years, however, maize and teosinte maintain distinct genetic 
constitutions despite sporadic introgression. 

The teosintes retain a reduced cob-like fruit/inflorescence that shatters more than cultivated 
maize, but still restricts the movement of seeds as compared to more widely dispersed weedy 
species. Hence, the dispersal of large numbers of seeds, as is typical of weeds, is not 
characteristic of teosintes or maize. In their native habitat, some teosintes have been observed to 
be spread by animals feeding on the plants. Teosintes and teosinte-maize hybrids do not survive 
even mild winters and could not propagate in the U.S. corn belt. Additionally, some types have 
strict day length requirements that preclude flowering within a normal season (i.e., they would be 
induced to flower in November or December) and, hence, seed production under our temperate 
climate. 

Since both teosinte and Tripsacum are included in botanical gardens in the U.S., the possibility 
exists (although unlikely) that exchange of genes could occur between corn and its wild relatives. 
EPA is not aware, however, of any such case being reported in the United States. Gene exchange 

between cultivated corn and transformed corn would be similar to what naturally occurs at the 
present time within cultivated corn hybrids and landraces. Plant architecture and reproductive 
capacity of the intercrossed plants will be similar to normal corn, and the chance that a weedy 
type of corn will result from outcrossing with cultiv(lted corn is extremely remote. 

Like corn, Zea mays ssp. mexicana (annual teosinte) and Zea diploperennis (diploid perennial 
teosinte) have 10 pairs of chromosomes, are wind pollinated, and tend to outcross, but are highly 
variable species which are often genetically compatible and interfertile with corn, especially 
when maize acts as the female parent. Zea perennis (perennial teosinte) has 20 pairs of 
chromosomes and forms less stable hybrids with maize. Corn and compatible species of teosinte 
are capable of hybridization when in proximity to each other. In Mexico and Guatemala, 
teosintes exist as weeds around the margins of corn fields. The Fl hybrids have been found to 
vary in their fertility and vigor. Those that are fertile are capable of backcrossing to corn. A few 
isolated populations of annual and perennial teosinte were said to exist in Florida and Texas, 
respectively. The Florida populations were presumably an escape from previous use of Z. mays 
ssp. mexican a as a forage grass, but local botanists have not documented any natural populations 
of this species for approximately twenty-five years. No teosinte populations are reported to exist 
in the State of Texas. Further, given the day length characteristics of Z. diploperennis, it is 
highly unlikely a sustaining population would result from introduction of this species. Z. mays 
ssp. mexicana, Z. mays ssp. parviglumis, Z. luxurians and Z. diploperennis may cross with 
maize to produce fertile hybrids in many instances. None of these teosinte species have, however, 
been shown to be aggressive weeds in their native or introduced habitats. Except for special 
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plantings as noted above, teosinte is not present in the U.S. or its territories. Its natural 
distribution is limited to Mexico, Honduras, Nicaragua, El Salvador and Guatemala. 

Given the cultural and biological relationships of various teosinte species and cultivated maize 
over the previous two millennia, it would appear that significant gene exchange has occurred 
(based upon morphological characters) between these two groups of plants and that no weedy 
types have successfully evolved as a result. More recent cytogenetic, biochemical and molecular 
analyses have indicated that the degree of gene exchange is far less than previously thought. 
Partial and complete gametophytic incompatibility has been documented among cultivated 
maize, landraces and teosinte . The former is demonstrated by differential pollen growth and a 
skewed recovery of alleles linked to incompatibility genes. Complete incompatibility 
mechanisms serve to isolate a species or subspecies and are evidenced as pollen exclusion or 
non-functioning of pollen types on certain genotypes. Attempts to cross six collections of Zea 
mays ssp. mexicana with U.S. maize cultivars (W22, W23) yielded no or few seeds in five of the 
SIX groups. 

Conclusion: Based on the ability of maize to hybridize with some teosintes, the suggestion of 
previous genetic exchange amongst these species over centuries, and their general growth habits, 
any introgression of genes into wild teosinte from Zea mays is not considered to be a significant 
agricultural or environmental risk. The growth habits of teosintes are such that the potential for 
serious weedy propagation and development is not biologically plausible in the United States. 

Summary: 

The potential for pollen-directed gene flow from maize to Eastern Gama Grass is extremely 
remote. This is evidenced by the difficulty with which Tripsacum dactyloides x Zea mays 
hybrids are produced in structured breeding programs. Additionally, the genus does not represent 
any species considered as serious or pernicious weeds in the United States or its territories. Any 
introgression of genes into this species as a result of cross fertilization with genetically-modified 
maize is not expected to result in a species that is weedy or difficult to control. In many instances 
where hybridization has been directed between these two species, the resultant genome is lacking 
in most or all of the maize chromosomal complement in subsequent generations. 

Many of the Zea species loosely referred to as Ateosintes@ will produce viable offspring when 
crossed with Zea mays ssp. mays. None of these plants are known to harbor weedy 
characteristics and none of the native teosinte species, subspecies or races are considered to be 
aggressive weeds in their native or introduced habitats. In fact, many are on the brink of 
extinction where they are indigenous and will be lost without human intervention (i.e., 
conservation measures). Further, none of the landraces or cultivated lines of Zea mays are 
considered to have weedy potential and are generally considered to be incapable of survival in 
the wild as a result of breeding practices (i.e., selection) during domestication of the crop. 
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3. Ecological Exposure and Risk Characterization 

a. Ecological Exposure 

1) Maximum Expression of CrylP Protein in Various Corn Tissues 

CrylF protein from inbred and hybrid maize 1507 pollen, grain, grain-derived feeds and a 
microbial source was evaluated biochemically using ELISA, SDS-PAGE and Western Blotting, 
and for bioactivity using insect bioassays. Transgene expression was found throughout the 
different plant tissues across the growing season. The level of the CrylF proteins was higher in 
tissues and in whole plants during vegetative growth through pollen shed and declined with plant 
senescence. PAT expression was found to be typically below the detection limit. 

JJ' """N!iIfPI~ 

a) Cry 1 F and PAT protein expression in hybrid maize samples: 

Test line grain samples contained an average CrylF expression of 89.8 (71.2 to 114.8) pg / J.lg 
total protein. Leaf sample expression from CrylF maize lines was 110.9 (56.6 to 148.9) pg / J.lg 
total protein. Pollen and silk samples yielded 1355 (113.4 to 168.2) pg/J.lg total protein for pollen 
(31 to 33 ng/mg pollen) and 50.3 (26.8 to 79.8) pg / J.lg total protein for silk. The CrylF 
expression for stalk samples was 550.0 (355.9 to 737.4) pg / J.lg total protein. For whole plant 
samples, the expression level averaged 1063.8 (803.2 to 1572.7) pg / J.lg total protein. In 
senescent whole plant samples the expression of CrylF was 714.3 (622.2 to 845.3) pg / Ilg total 
protein. Of the leaf samples tested for PAT expression, the test line samples ranged from below 
the LOD to 40.8 pg / J.lg total protein. All ofthe following tissues were below the LOD for PAT: 
pollen, silk, stalk and grain from both test and control lines. Both whole plant samples and 
senescent whole plant samples were negative or below the LOD for PAT. 

b) Cry 1 F and P AT protein expression in inbred maize samples: 

Test line grain samples contained an average CrylF expression of 112.2 (66.5 to 141.5) pg / J.lg 
total protein. Leaf sample expression from CrylF maize lines was 169.5 (79.3 to 209.4) pg / J.lg 
total protein. Pollen and silk samples yielded 207.5 (186.3 to 231.1) pg/J.lg total protein for pollen 
and 58.9 (36.2 to 89.8) pg / J.lg total protein for silk. The CrylF expression for stalk samples was 
637.8 (480.5 to 849.0) pg / J.lg total protein. For whole plant samples, the expression level 
averaged 1357.8 (1283.5 to 1428.0) pg / J.lg total protein. In senescent whole plant samples the 
expression of Cry IF was 677.5 (470.5 to 968.3) pg / J.lg total protein. Ofthe leaf samples tested 
for PAT expression, the test line samples ranged from below the LOD to 58.2 pg / J.lg total 
protein. All of the following tissues were below the LOD for PAT: pollen, silk, stalk and grain 
from both test and control lines. Both whole plant samples and senescent whole plant samples 
were negative or below the LOD for PAT. 

2) Half-Life and Estimated Environmental Concentration 
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Based on a bioassay with the tobacco budworm (Heliothis virescens), a target species, purified 
CrylF proteins incorporated into test soils biodegraded with a half-life of approximately 3.13 
days (Table 2). This half-life is very comparable with the 4-7 days in published reports for other 
Cry proteins. The study does not, however, adequately address the duration and the amount of 
residual Cry IF protein in the soil. 

Much of the CrylF that will be exposed to the soil or soil organisms in the field consists of the 
protein in various com tissues, e.g. incorporation of crop debris at the end of the growing season, 
pollen, or root tissue. Several published studies indicate that Cry proteins expressed in 
transgenic com degrade more rapidly in the soil than purified Cry protein. Testing of purified 
protein degradation in the soil, therefore, may result in higher soil half-life than the degradation 
of plant incorporated Cry 1 F. Therefore addition of purified Cry protein is likely a more rigorous 
test of degradation rates than addition of Cry IF com tissue. The reported 3.13 day half life of 
purified protein does, however, indicate that the CrylF protein will be degraded rapidly in the 
soil to levels below those that could pose a hazard to non-target organisms. 

RECOMMENDATIONS: There is no evidence to indicate that prolonged exposure to trace 
amounts of Cry protein in the soil affects non-target organisms. The submitted data do not, 
however, sufficiently address the issue of residual Cry protein accumulation in the soil. The soil 
degradation study should be carried out for a longer period of time to determine the duration and 
the amount of residual Cry IF protein in agricultural soil. Also, the soil used in the study should 
be actual field soil containing the microbial flora normally found in the field. This will give a 
more accurate rate of degradation of the Cry protein in the agricultural environment because 
microbial populations in the rhizosphere are commonly 100 fold higher than in bulk soil. Bulk 
soil generally does not support populations of microorganisms as high as those in the rhizosphere 
or those in soils with high organic content (plant residues). In addition, field soil high in organic 
content should result in lower (if any) soil binding of Cry proteins. 

Estimated Environmental Concentration (EEC): The amounts of CrylF protein in an acre of 
corn (if 25,000 corn plants/acre at harvest were left in the field) is approximately 20.5 g/acre. As 
a result the expected maximum environmental concentration (EEC) of Cry IF protein will be 23 
micrograms /kg dry soil (15 cm deep). This does not include any additional Cry protein in the 
soil as a result of root exudation (if root exudation is shown to occur). 

RECOMMENDATIONS: Data for CrylF protein expression in plant roots and data on Cry 
protein exudation by roots should be submitted for review. 

3) Effects on soil microbial flora 

Limited published data do not indicate that Cry proteins have any measurable effect on microbial 
populations in the soil, even at levels much higher than expected from CrylF Bt com cultivation. 
Due to frequent fluctuations of organic and other inputs into agricultural soil, at any particular 

time, soil samples are likely to display radically different abundances and diversity of 
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microorganisms. There is no evidence to suggest that the numerous processes mediated by soil 
microorganisms do not persist across the spectrum from undisturbed soil under native vegetation 
to intensively cultivated soil under continuous cropping and chemical treatments. Without better 
information regarding the range of what constitutes natural microbial communities or microbial 
communities in current agroecosystems, and the consequences of such changes, it is not possible 
to assign a significance to apparently minor changes in microbial populations when they do 
occur. Constant fluctuations of soil microbial communities are typical of most soil ecosystems. 

Summary: The low concentration of Cry protein in the soil has not been shown to have 
any adverse effects on non-lepidopteran organisms. Sufficient evidence exists to suggest that 
adverse impacts of Cry proteins in the soil are not likely, although the levels of expression in the 
root should be determined to assure that unexpectedly high levels of root expression do not exist. 
The EEC of CrylF from com (23 Ilg/kg dry soil) is well below levels used in toxicity tests which 

were performed at multiples of the expected environmental concentration in the soil. 

4) Horizontal Transfer of Trangenes to Plants and Soil Organisms 

Microbial transformation with large concentrations of plant trans genes has only been 
accomplished at low frequencies and under artificial optimized conditions in the laboratory , and 
only where homology to existing DNA in the recipient bacteria occurs. Under conditions where 
homology does not occur, horizontal transfer has not been observed. Therefore, DNA transfer 
occurs rarely if at all from plants to bacteria. In addition, because homologous sequences already 
exist in soil bacteria (such as native soil Bacillus thuringiensis) horizontal transfer of the same 
sequences from plants, if it were to occur, would not constitute a new phenomenon. Bt species 
are generally common in soil, if not always abundant, and therefore various cry genes have been 
available for long periods of time for horizontal transfer from Bt to plants or other soil species. 
Similarly, antibiotic resistance genes and promoter genes used in making Bt plants have long 
been present in the soil microorganisms and decaying plant material. Therefore the likelihood of 
an adverse impact or new horizontal gene transfer that is not already capable of taking place in 
the soil is extremely unlikely. 

b. Risk Characterization for Terrestrial Animals 

1) Avian 

The dietary LCso value for com grain (meal) expressing Bacillus thuringiensis var. aizawai 
CrylF protein in com grain when fed to juvenile northern bobwhite for 5 days was determined to 
be greater than 100,000 ppm (10% com meal). The no-observed-effect concentration was also 
100,000 ppm. The study is scientifically sound and no treatment mortality or behavior change 
was observed between the dosed and control replicates. These data show that there will be no 
adverse effects on avian wildlife from incidental field exposure to Cry 1 F com. These data are, 
however, not sufficient to make a hazard assessment from repeated exposure(s) to higher doses 
ofBt com. The study is rated as supplemental because the concentration tested (10% com in the 
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diet) is too low to assess hazards to non-target birds from continuous exposure to higher levels of 
CryIF protein. 

RECOMMENDATIONS: A six week study with 60 to 70% com in the diet is necessary to 
assess hazards from chronic exposure of wild and domesticated fowl. 

2) Mammalian Wildlife 

Since the anticipated exposure of mammalian wildlife is considered high, risk to wild mammals 
from Bt CryIF is a potential concern. Direct wild mammal testing, however, is required only 
when human toxicology data are inadequate for assessment of hazard to wild mammals. The 
human health effects data submitted to EPA indicate that there is no significant toxicity to 
rodents from acute oral testing at the maximum hazard dose. In light of this toxicology 
information, no risk to mammalian wildlife is expected. 

3) Plants 

Since the active ingredient in this product is an insect toxin (Bt endotoxin) that has never shown 
any toxicity to plants, the plant toxicity studies have been waived. 

4) Nontarget Beneficial Organism Studies 

a) Honey Bees 

The reviewed capped honey bee brood cell study where larvae were fed Cry IF corn pollen and 
pure CrylF protein showed normal larval development and emergence of healthy adult honey 
bees. This study shows that at levels higher than the expected environmental exposure, the 
proposed use of Cry IF protein in corn is not likely to have any measurable deleterious effects on 
the honey bee (Apis mellt/era). The data showed no significant difference between treatment 
mortality or behavior change between the dosed and control replicates. As a result, no discernible 
detrimental effects to honey bees are expected from the proposed uses of the CryIF producing 
com. The data adequately address potential toxicity concerns for foraging honey bees exposed to 
CrylF protein expressed in com pollen in the field. In addition, since com is wind pollinated, few 
honey bees are expected to be exposed. 

b) Lady beetle predator: 

Adult lady beetles (Hippodamia convergens) fed a concentration ofBt CryIF protein at 15x the 
expected rate found in com pollen resulted in no mortality or signs of toxicity over a 29 day 
period. Therefore, the NOEC was determined to be > 15x the concentration of Cry I F found in 
pollen and the LCso was determined to be> 480 ppm a.i (the test concentration). The submitted 
study shows that com containing the CryIF protein should not cause significant adverse effects 
to lady bird beetle predators. The test insects were exposed to a dose of active ingredient 
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approximating the amount that would be ingested by the beetles feeding on aphids under field 
conditions. As a result, no discernible beneficial beetle population effects are expected from the 
proposed uses of the Cry1F producing corn. This conclusion is confirmed by adult and larval 
lady beetle abundance found in the field census study. These studies adequately address potential 
concerns for Cry1F protein expressed in corn to beneficial beetles. 

c) Green lacewing 

Green lacewing larvae fed a concentration ofBt Cry1F protein at 15x the expected rate found in 
corn pollen resulted in no mortality or signs of toxicity due to feeding on Cry1F over a 13 day 
period. Therefore, the NOEC was determined to be > 15x the concentration of Cry 1 F found in 
pollen and the LCso was determined to be > 480 ppm a.i (the test concentration). These 
laboratory findings do not show significant detrimental effects and provide data that show a lack 
of risk to beneficial insects at Cry1F levels that will be encountered in the field use situation. 
These findings confirm published field studies on the effects of B. t. crops on insect predators 
showing no significant differences in the density of beneficial insects, including green lacewings. 
The conclusions are also confirmed by the adult and larval green lacewing abundance found in a 
field census study submitted with this application. 

d) Parasitic wasp 

Parasitic Hymenoptera (Brachymeria intermedia) fed a concentration ofBt CrylF protein at lOx 
the expected rate found in corn pollen showed no mortality or signs of toxicity over a 12 day 
period. Therefore, the NOEC was determined to be >lOx the concentration of Cry IF found in , 
pollen. The LCso was determined to be > 320 ppm a.i (the test concentration). As a result, no 
adverse effect to parasitic wasps are expected from field exposure to Cry1F protein producing 
corn. The conclusions are also confirmed by the parasitic wasp abundance found in a field 
census study submitted with this application 

e) Monarch butterfly 

An additional scientifically sound study submitted by Dow AgroSciences showed that Cry1F is 
non-toxic to neonate monarch butterfly larvae when fed a #10,000 ng/mL diet dose. First instar 
larval weight and mortality were recorded after seven days of feeding. There was no mortality to 
monarchs fed 10,000 nglmL diet, the highest rate tested. There was some growth inhibition at 
10,000 nglmL diet. Since pollen doses equivalent to 10,000 nglmL diet are not likely to occur on 
milkweed leaves in nature, it can be concluded that Cry1F protein will not pose a risk to 
monarchs. 

RECOMMENDATIONS: The conclusions should be confirmed by providing data showing that 
the amounts of Cry protein found in pollen on milkweed leaves in the field are at concentrations 
less than the 10,000 ng/mL diet used in this study. The NOEC of pollen on milkweed leaves also 
has to be determined. 
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f) Non-target Insects in the Field 

A field study was conducted to determine whether CrylF Bt com had any significant negative 
impact on natural non-target insect populations. Results from a field evaluation study indicate 
that the transgenic com lines 1507 and 1360 do not adversely affect the number of beneficial 
arthropods in the field. In general line 1507 showed larger numbers of beneficial insects. 
Beneficial msects counted in this study were: lady beetles (Cycloneda munda & Coleomegilla 
maculata), predacious Carabids, brown lacewings (Hemerobiidae), green lacewings 
(Chrysoperla plorabunda), minute pirate bugs (Orius insidiosus), assassin bugs (Reduviidae), 
damsel bugs (Nabidae), Ichneumonid and Braconids (parasitic wasps), damselflies and 
dragonflies, and spiders. Data included counts of adult and larval lady beetles and lacewings. 
This field census study adequately addresses potential concerns for CrylF protein expressed in 
com to non-target insect populations. 

RECOMMENDATIONS: It is recommended that the beneficial insect monitoring should 
continue into the first few years of commercial use of CrylF com crops to confirm the single 
season Ano effects@ findings and to gather data on long range non-target insect effects and 
abundance. 

g) Earthworm: 

The submitted data show that Cry 1 F protein has no measurable deleterious effects on 
earthworms, a representative beneficial soil invertebrate species. This suggests that the proposed 
uses of the CrylF protein in com are not likely to have any measurable population effects on 
beneficial soil invertebrates. The one limit test concentration of 2.26 mg CrylF/kg dry soil 
represented more than 100X the estimated concentration present in the top six inches of an acre 
of soil following the incorporation of 25,000 senescent com plants. This concentration is higher 
than any amount of Cry protein that may be present in the soil during any stage of the growing 
season (such as from root exudation). Based on the results of this study, CrylF transgenic com 
plantings will have no adverse effects on earthworms. 

h) Collembola: 

Since Collembola feed on decaying plant material in the soil, they may be exposed to CrylF 
protein in com found in the field. A study was conducted to determine if there may be adverse 
effects of Cry IF on Collembola. The study is scientifically sound and no treatment mortality or 
behavior change was observed between the dosed and control replicates after 28 days. The results 
of this study indicate that at levels that would reasonably be expected to be found in the field, 
collembola were not affected by chronic exposure to CrylF protein. The exposure rates in this 
study are 1560-,388-, and 79-fold-higher than the expected field concentration. The reviewed 
data show that Bacillus thuringiensis CrylF com protein has no measurable deleterious effects 
on collembola (Folsomia candida), a representative beneficial soil insect species. This indicates 
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that the proposed uses of the Cry 1 F protein in corn are not likely to have any measurable 
population effects on beneficial soil insects. 

c. Risk Characterization for Aquatic Animals 

Aquatic species: There is no evidence for sensitivity of aquatic (including endangered) species to 
Cry proteins. Toxicity studies with Daphnia magna, a very sensitive aquatic test organism, show 
no hazard for fish or invertebrates exposed to either corn pollen or to bacterially expressed CrylF 
protein. In addition, aquatic exposure from Bt crops is extremely small. A simple standard pond 
scenario (l-ha pond, 2-m deep draining a 10-ha watershed planted with corn) was used to 
develop a worst case EEC for CrylF protein on the basis of corn pollen loadings from airborne 
pollen deposition and agricultural runoff. Airborne pollen deposition results in water 
concentrations of approximately 1.25 ng CrylF/mL and the contribution of Cry IF to the pond 
through agricultural runoff is <0.15 ng/mL. Thus, total water concentration of 1.4 ng CrylF 
proteiniL is projected under worst case conditions 

1) Aquatic Invertebrates 

The major source ofBt CrylF protein in fresh water would be corn pollen. Toxicity studies with 
corn pollen containing CrylF proteins conducted using the sensitive aquatic indicator species 
Daphnia magna show the no-mortality conc.entration and NOEC to be> 100 mg a.i.lL. There 
were no overt signs of toxicity to daphnids exposed to 100 mg Bt CrylF pollenIL. The amount of 
pollen tested was considered to well exceed field exposure. These data indicate that the 
expected environmental concentration of corn pollen from the proposed use of Cry IF protein in 
corn is not likely to have any measurable population effects on aquatic invertebrates.' 

2) Fish 

The registrant has requested a waiver of freshwater fish testing for transgenic maize containing 
Bacillus thuringiensis var. aizawai (Bt) Cry IF protein. The basis of the waiver is the lack of 
significant exposure to fish and the low content of Cry 1 F protein in corn kernels in commercially 
manufactured fish diets (in aquafarms). Submitted data show that following processing there 
were undetectable levels of Cry IF protein in fish food containing Cry IF maize. The submitted 
data are sufficient to conclude that the low aquatic EEC and the lack of measurable 
concentrations of Cry IF protein in commercial fish diets are unlikely to present hazardous 
exposures to fish. Accordingly the registrant=s request to waive fish toxicity studies is 
acceptable. 

3) Estuarine and Marine Animals 

The Estuarine fish study was not required for this product because of very low or no potential 
for exposure. 
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d. Impacts on Endangered Species 

The primary route of exposure to CrylF protein in com is through ingestion of com tissue. There 
are no reports of threatened or endangered species feeding on com plants, therefore such species 
would not be exposed to com tissue containing the CrylF protein. Since CrylF com pollen have 
shown no toxicity at the expected environmental concentration rates (EEC) to mammals, birds, 
plants, aquatic species, insect and other invertebrate species tested a "may effect" situation for 
endangered land and aquatic species is not anticipated given the current use pattern for this 
product. In its evaluation of endangered and threatened species, EPA considered all of the 
species listed in the Greenpeace and Environment Defense Fund petitions. In addition, EPA does 
not expect that any threatened or endangered plant species will be affected by outcrossing to wild 
relatives or by competition with such entities. Hybrid com does not exist in the wild, nor are 
there wild plants that can interbreed with com in the United States. 

Because of the selectivity of Cry 1 F protein for lepidopteran species, endangered species concerns 
are mainly restricted to the order Lepidoptera. The majority of endangered lepidopteran species 
have very restricted habitat range that does not encroach on com production areas. For example, 
Mitchell=s satyr butterfly occur in wetlands fed by seeps and springs known as fens, and their 
larvae, which are present throughout the summer, feed primarily on sedges. No Mitchell satyr 
populations have been seen in close proximity to com fields. 

Examination of an overlay map showing the county level distribution of endangered lepidopteran 
species (as listed by the U.S. Fish and Wildlife Service) relative to com production counties in 
the US, shows that they do not occur in agricultural areas where com is grown, nor is com 
considered a host plant for these species. The overlay map when combined with restdcted 
habitat range clearly indicates that any potential concern for endangered or threatened butterfly 
species, including those listed in the Greenpeace petition is restricted to the Kamer blue butterfly. 

The Kamer blue is found along the northern extent of the range of wild lupine, where there are 
prolonged periods of winter snowpack, primarily in parts of Wisconsin, Michigan, Minnesota, 
Indiana, New Hampshire and New York. The Kamer blue requires wild lupine (Lupinus 
perennis) as an oviposition substrate and larval food source, while the adults feed on wild 
flowers. Wild lupine does not occur in com fields, although there are anecdotal reports of wild 
lupine growing 'within a couple of hundred meters of com fields. Wild lupine grows on dry, 
sandy soils in pine barrens, oak savannah, forest trails and previously disturbed habitats such as 
utility rights-of-way, military installations, airports, highway corridors, sand roads and 
abandoned sand pits. There are recent reports that wild lupine may, in rare instances, grow in the 
vicinity of com fields, especially in cases where the field may have been fallow in the previous 
season. However, there are no reports of Kamer blue larvae or wild lupine within one meter of 
com fields. 

Kamer blue oviposition overlap with com pollen shed is also minimal. Although first generation 
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Karner blues emerge in mid-April, prior to pollen anthesis, second generation larvae emerge in 
June-July when there may be some overlap with pollen-shed. However, there should be no risk 
of Kamer blue exposure to maize pollen because larvae typically occur on wild lupines in full 
sunlight in open areas of savannas or barrens and not within com fields. 

Because CryIF protein is active against Lepidoptera, some activity against the Karner blue at 
high dose levels would not be surprising. However, data on the levels of Cry IF pollen exceeding 
the NOEL inside the 1 meter com field perimeter are not available. Testing of Kamer blue larvae 
directly is difficult due to its endangered status. Although close relatives of the Kamer blue 
butterfly are available, data from related lepidopteran species do not predict susceptibility to low 
levels of Bt proteins, even within the same genus. Since susceptibility of the Kamer blue is not 
necessarily equivalent to other species from the genus Lycaeides and tests cannot be conducted 
with the Karner blue, determining a NOEL is difficult to impossible. However, the Karner blue 
is probably no more sensitive to CrylF than monarch butterflies and will not consume toxic 
levels of Bt in the field. . 

Conclusion: Exposure of Kamer blue butterflies to harmful levels of Cry IF corn pollen is not 
expected. Likewise, a review of the preferred habitats of other lepidopteran species listed as 
endangered by the U.S. Fish and Wildlife Service, including the endangered Mitchell satyr 
butterfly, indicates that no exposure to harmful levels of CrylF protein containing pollen will 
take place. Therefore, EPA believes that this action will have no effect on listed species. 
However, because of the lack of direct testing of CryIF effects on the endangered Karner blue 
butterfly (Lyceides melissa samuelis) and recent information on the possibility of exposure of the 
Karner blue to corn pollen under certain rare circumstances (such as replanting of fallow fields), 
at this time geographic restrictions are needed for this product to eliminate potential exposure of 
Karner blue butterflies to Cry IF corn pollen. Without geographic restrictions, at this time it is 
not possible to make a definitive Ano effect@ finding without a consultation with the US Fish 
and Wildlife Service. The Agency plans to conduct further work to understand the' extent to 
which the practice of replanting fallow fields might expose Karner blue butterflies to Bt corn 
pollen. 

4. Endangered Species Statement 

Of particular concern is the endangered Karner blue butterfly (Lycaeides melissa samuelis) with 
populations in Illinois, Indiana, Michigan, Minnesota, New Hampshire, New York, and 
Wisconsin. Because of the potential for B. t. Cry protein containing pollen to affect Lepidoptera 
adversely, CrylF maize must not be near habitats of the Karner blue butterfly in the following 
counties where the Karner blue butterfly is known to exist in scattered populations: Illinois -
Lake; Indiana - Porter and Lake; Michigan - Allegan, Lake, Monroe, Montcalm, Muskegon, 
Newaygo and Oceana; Minnesota - Anoka and Winona; New Hampshire - Merrimack; New 
York - Albany, Saratoga, Schenectady and Warren; Wisconsin - Adams, Barron, Burnett, 
Chippewa, Clark, Dunn, Eau Claire, Green Lake, Jackson, Juneau, Kenosha, Marquette, 
Menominee, Monroe, Oconto, Outagamie, Polk, Portage, Sauk, Shawano, St. Croix, Waupaca, 
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Waushara, Wood; (this list is from the Wisconsin Statewide Karner Blue Butterfly Habitat 
Conservation Plan and Environmental Impact Statement). Although it is unlikely that sufficient 
Cry1F expressing pollen would accumulate on the wild lupine (Lupinus perennis) that constitutes 
the sole food source for the butterfly larvae, this precaution is needed in the lack of adequate 
data from the field indicating the precise proximity of wild lupine to corn fields in the above 
named counties. 

D. Resistance Management 

The following requirements for CrylF event 1507 are based on the Agency=s requirements for 
CrylAb expressing corn. This is due to the possibility of cross-resistance between CrylAb and 
CrylF. Modifications of these requirements may result following the Agency=s comprehensive 
reassessment ofB.t. plant-pesticides. 

1) Several aspects of the Insect Resistance Management Plan will operate in synergy to promote 
grower compliance, however, the cornerstones of the compliance program must be the: 
a) Grower Guides 

Grower Guides and/or Product Use Guides must be submitted to the Agency at the time of 
distribution to growers. These Guides must be distributed to each seed customer and updated on 
an annual basis, as needed. The Guides provide complete information for growers regarding 
routine IRM practices that must be employed, and will be a primary educational and reference 
tooL Agreed-upon requirements and additional information that cannot be included in the 
Grower Guides for 2001 (e.g., because the requirements were enacted after printing and 
distribution of the Grower Guides) must be conveyed via supplemental communications to 
Cry1F field corn seed customers. 

b) Stewardship Agreement (grower agreement). 

Each grower who purchases Cry1F field corn seed must be required to sign a Stewardship 
Agreement, which will obligate the grower to follow the required IRM and non-target insect 
protection practices as specified in the Grower Guide/Product Use Guide and/or in supplements 
thereof. 

c) A Strong and Multi-Pronged Grower Education Program. 

A variety of methods must be employed to promote grower education and to continue to 
reinforce the need for adherence to all aspects of the IRM program. 

d) Additional mechanisms must also be used to promote grower compliance, including: 

Training of sales personnel, seed dealers and technical support staff. Coordination and 
reinforcement ofIRM requirements through other organizations (e.g., NC-205, the Cooperative 
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Extension Service, USDA, National Corn Growers Assn .. (NCGA) , American Crop Protection 
Assn., Biotechnology Industry Organization, crop consultants and other crop professionals). 

2) (Stewardship Agreements/Grower Agreements) will specify that growers must adhere to the 
refuge requirements as described in the Grower Guide/Product Use Guide and/or in supplements 
to the Grower Guide/product Use Guide. Specifically, growers must plant a minimum structured 
refuge of at least 20% non-Bt corn. Insecticide treatments for control of European corn borer, 
corn earworm and/or Southwestern corn borer may be applied only if economic thresholds are 
reached for one or more of these target pests. Economic thresholds will be determined using 
methods recommende4 by local or regional professionals (e.g., Extension Service agents, crop 
consultants). Instructions to growers will specify that microbial Bt insecticides must not be 
applied to non-Bt corn refuges. 

3) For the 2001 growing season, grower agreements (Stewardship Agreements) for Cry1F field 
corn grown in cotton-growing areas will specify that growers must adhere to the refuge 
requirements as described in the Grower Guide/Product Use Guide and/or in supplements to the 
Grower/ Product Use Guide. Specifically, growers in these areas must plant a minimum 
structured refuge of 50% non-Bt corn. Cotton growing areas include the following States: 
Alabama, Arkansas, Georgia, Florida, Louisiana, North Carolina, Mississippi, South Carolina, 
Oklahoma (only the counties of Bryan, Caddo, Canadian, Garvin, and Grady), Tennessee (only 
the counties of Carroll, Chester, Crockett, Fayette, Franklin, Gibson, Hardeman, Hardin, 
Haywood, Hendersen, Lake, Lauderdale, Lawrence, Lincoln, McNairy, Madison, Obion, 
Rutherford, Shelby, and Tipton), Texas (except the counties of Carson, Dallam, Hansford, 
Hartley, Hutchinson, Lipscomb, Moore, Ochiltree, Roberts, and Sherman), Virginia (only the 
counties of Greensville, Isle of Wight, Northampton, Southampton, Sussex, Suffolk) and 
Missouri (only the counties of Butler, Dunkin, Mississippi, New Madrid, Pemiscot, Scott, 
Stoddard). 

4) Requirements for refuge deployment will be described in the Grower Guides/Product Use 
Guides as described in Section D of the Industry IRM Plan submitted on April 19 , 1999. 
Growers must continue to be required to plant only non-Bt corn in the refuge and to plant the 
refuge within 2 mile of their Cry1F corn acreage. In regions of the corn belt where conventional 
insecticides have historically been used to control ECB and SWCB, growers wanting the option 
to treat these pests must plant the refuge within 3 mile of their Cry1F corn. Refuge planting 
options include: separate fields, blocks within fields (e.g., along the edges or headlands), and 
strips across the field. When planting the refuge in strips across the field, growers must be 
instructed to plant multiple non-Bt rows whenever possible. 

5) The registrants will monitor for the development of resistance using baseline susceptibility 
data and/or a discriminating concentration assay when such an assay is available. The registrants 
will proceed with efforts to develop a discriminating concentration assay. The registrants will 
ensure that monitoring studies. are conducted annually to determine the susceptibility ofECB 
and corn earworm (CEW) populations to the Cry1Ab protein. This resistance monitoring 
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program will be developed to measure increased tolerance to Bt corn above the various regional 
baseline ranges. 

Populations of ECB and CEW will be collected from representative distribution areas that 
contain Cry1F corn plant-pesticide and monitored/screened for resistance, with particular focus 
on those areas of highest distribution. The results of monitoring studies will be communicated to 
the Agency on an annual basis, by January 31 of the year following the population collections for 
a given growing season. 

In addition, the registrants will instruct its customers (growers and seed distributors) to contact 
the registrants (e.g., via a toll-free customer service number) if incidents of unexpected levels of 
ECB and/or CEW damage occur. 

Upon exclusion of the causes specified in section 7a of this document, the registrants will 
investigate and identify the cause for this damage by local field sampling of plant tissue from 
corn hybrids that contain Cry1F corn plant-pesticide and sampling of ECB & CEW populations, 
followed by appropriate in vitro and in planta assays. Upon the registrant=s confirmation by 
immunoassay that the plants contain Cry1F protein, bioassays will be conducted to determine 
whether the collected ECB population exhibits a resistant phenotype. 

Until such time that a discriminating concentration assay is established and validated by the 
registrant, the registrant will utilize the following to define a confirmed instance of ECB and/or 
CEW resistance: 

Progeny from the sampled ECB or CEW population will exhibit both of the following 
characteristics in bioassays initiated with neonates 

1. An LC50 in a standard Cry1F diet bioassay that exceeds the upper limit of the 95% 
confidence interval of the mean historical LC50 for susceptible ECB or CEW populations, as 
established by the ongoing baseline monitoring program. The source of Cry1F crystal protein 
standard for this bioassay will be Bacillus thuringiensis subspecies aizawai. 

2. > 30% survival and> 25% leaf area damaged in a 5-day bioassay using Cry1F-positive leaf 
tissue under controlled laboratory conditions. 

Based upon continued experience and research, this working definition of confirmed resistance 
may warrant further refinement. In the event that the registrant finds it appropriate to alter the 
criteria specified in the working definition, the registrant must obtain Agency approval in 
establishing a more suitable definition. 

The insect monitoring programs must include Southwestern corn borer (SWCB) and corn 
earworm (CEW), in addition to European corn borer (ECB). The program must focus monitoring 
in areas that typically have a high density of Bt corn or have historically been prone to high 
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levels of corn borer pressure and where the refuge areas may more likely be treated with 
insecticides. 

6) The current definition of confirmed insect resistance must be used as described in Section E 
of the Industry IRM Plan. Agency approval will be sought prior to implementation of any 
modified definition of confirmed insect resistance. 

7) a) When field resistance has been demonstrated to have occurred, you must stop sale and 
distribution of Cry1F corn in the counties where the field resistance has been shown until an 
effective local mitigation plan approved by EPA has been implemented. The registrant assumes 
responsibility for the implementation of resistance mitigation actions undertaken in response to 
the occurrence of resistance during the 2001 growing season. EPA interprets "suspected 
resistance" to mean, in the case of reported product failure, that the corn in question has been 
confirmed to be Cry1F corn, that the seed used had the proper percentage of corn expressing 
Cry1F protein, that the relevant plant tissues are expressing the expected level of Cry1F protein, 
that it has been ruled out that species not susceptible to the protein could be responsible for the 
damage, that no climatic or cultural reasons could be responsible for the damage, and that other 
reasonable causes for the observed product failure have been ruled out. The Agency does not 
interpret "suspected resistance" to mean grower reports of possible control failures, nor should 
extensive field studies and testing to fully scientifically confirm insect resistance be completed 
before responsive measures are undertaken. 

7) b) The registrant will maintain a (confidential) database to track sales (units and location) of 
its Cry1F corn on a county-by-county basis. The registrant will provide annually, on a CBI basis, 
sales data for each state indicating the number of units of corn hybrids that contain the 
registrant=s Cry1F corn plant-pesticide that were sold. As part of the overall sales report, the 
registrant will provide a listing of an estimate of the acreage planted within such states and 
counties with sales limitations. This information will be provided by January 31 of the year 
following each growing season. 

8) The registrants will provide grower education. The registrants will agree to include an active 
partnership with such parties as: university extension entomologists and agronomists, 
consultants, and corn grower groups. The registrants will implement a grower education program 
(in part, as requested by the registrants, through the Grower Agreement setting forth any 
resistance management requirements) directed at increasing grower awareness of resistance 
management, in order to promote responsible product use. Insect Resistance Management 
educational materials for the 2001 growing season must be provided to the Agency as they 
become available for distribution. IRM educational materials must be developed and distributed 
at the same time that growers receive seed. Survey results and other available information must 
be used to identify geographic areas of non-compliance with insect resistance management 
plans. As described in the Industry IRM Plan submitted to EPA on April 19, 1999, an intensified 
grower education program will be conducted in these geographic areas prior to the following 
growing season. If individual non-compliant growers are identified, they must be prohibited from 
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future purchases of Cry IF corn seed. 

E. Benefits 

Registration of Bacillus thuringiensis subspecies Cry1F protein and the genetic material 
necessary for its production (plasmid insert PHI 8999) in corn is in the public interest because the 
new pesticide is comparatively less risky to health or the environment than currently registered 

pesticides and the benefits (including economic benefits) from the use of the new active 
ingredient exceed those of alternative registered pesticides and other available non-chemical 
techniques. 

V. DATA GAPS 

The following data was determined necessary to complete the pending products= database for 
registration until September 30, 2001. 

1) A longer soil degradation study in actual field soil. 

There is no evidence to indicate that prolonged exposure to trace amounts of Cry protein in the 
soil affects non-target organisms. The submitted data do not, however, sufficiently address the 
issue of residual Cry protein accumulation in the soil. The soil degradation study should be 
carried out for a longer period of time to determine the duration and the amount of residual Cry 
IF protein in agricultural soil. Also, the soil used in the study should be actual field soil 
containing the microbial flora normally found in the field. This will give a more accurate rate of 
degradation of the Cry protein in the agricultural environment because microbial populations in 
the rhizosphere are commonly 100 fold higher than in bulk soil. Bulk soil generally does not 
support populations of microorganisms as high as those in the rhizosphere or those in soils with 
high organic content (plant residues). In addition, field soil high in organic content should result 
in lower (if any) soil binding of Cry proteins. 

2) Confirmatory Monarch butterfly data. 

IJ An additional scientifically sound study submitted by Dow AgroSciences showed that CrylF is J, 
Uf non-toxic to neonate monarch butterfly larvae when fed a # 10,000 ng/mL diet dose. First instar f« 

larval weight and mortality were recorded after seven days of feeding. There was no mortality to 
monarchs fed 1 0,000 ng/mL diet, the highest rate tested. There was some growth inhibition at 
10,000 ng/mL diet. Since pollen doses equivalent to 10,000 ng/mL diet are not likely to occur on 
milkweed leaves in nature, it can be concluded that Cry1F protein will not pose a risk to 
monarchs. 

The conclusions should be confirmed by providing data showing that the amounts of Cry protein 
found in pollen on milkweed leaves in the field are at concentrations less than the 10,000 ng/mL 
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diet used in this study. The NOEC of pollen on milkweed leaves also has to be determined. 

3) Continuation of beneficial insect field monitoring. 

The beneficial insect monitoring should continue into the first few years of commercial use of 
CrylF corn crops to confirm the single season Ano effects@ findings and to gather data on long 
range non-target insect effects and abundance. 

4) Insect resistance management data. 

The registrants will confer with the EPA as the registrants develop various aspects of its 
resistance management research program. The registrants agree, as a condition of these 
registrations, to generate data and to submit annually progress reports on or before January 31 st 
each year on the following areas as a basis for developing a long-term resistance management 
strategy which include: 

a) The registrants must submit available research data on CEW relative to resistance 
development and the registrants= plans for producing resistance predictive models to cover 
regional management zones in the cotton belt based on Helicoverpa zea biology and cotton, corn, 
soybeans, and other host plants. These models must be field tested and must be modified based 
on the field testing performed during the period of the conditional registration. EPA might 
modify the terms of the conditional registration based upon the field testing validation of the 
model and might require refuge in the future. EPA notes that there is some scientific work and 
even some models for H. zea on other crops in at least NC and TX that could be used for 
reference. EPA wants to be in close communication with the registrants as the model 
development and testing is ongoing. The requirement for development of resistance predictive 
models may be modified if the registrants provide the results of research that demonstrates 
resistance to CEW would have no significant impact on the efficacy of foliar Bt products and 
other Bt crops. Actual usage data of Bta on crops to control specific pests as well as successes 
and failures and field validated research would be necessary to support such a waiver request. 

b) ECB pest biology and behavior including adult movement and mating patterns, larval 
movement, survival on silks, kernels, and stalks, and overwintering survival and fecundity on 
non-corn hosts. A combination of a comprehensive literature review and research can fulfill this 
condition. 

c) The feasibility of IIstructured" refuge options for ECB including both "block" refuge, "50-50 
early/late season patchwork;" research needs to be done in both northern and southern areas on 
ECB as well as CEW. 

d) Development of a discriminating concentration (diagnostic concentration) assay for field 
resistance (field screening) for ECB, CEW and SWCB. Sampling will be done in accordance 
with the Industry Plan to determine if increases in Cry1F toxin tolerance are occurring before 
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crop failures develop. Increased tolerance levels need to be identified before field failure occurs. 
In monitoring for tunneling damage, the number of trivial tunnels may be less indicative of 
resistance development than the total extent of tunneling damage (e.g. length of 
tunnels). The extent of tunneling damage must be monitored as well as the number of tunnels. 

e) Effects of com producing the Cry 1 F delta endotoxin on pests other than ECB, including but 
not limited to CEW, fall armyworm, and the stalk borer complex. 

f) The biology ofECB resistance including receptor-mediated resistance and its potential effect 
on population fitness, as well as the effects on insect susceptibility to other Cry proteins. 

g) You must assess the feasibility of using the F2 screen, sentinel plots, and in-field screening 
kits to increase the sensitivity of resistance monitoring in 2001. By January 31,2002, you must 
provide the Agency with the results from these investigations. 

h) You must implement a survey approach similar to the Iowa State University Bt Com Survey 
(e.g., Pilcher and Rice, 1999) A statistically valid sample, as determined by Independent market 
research, ofBt com growers in key states will be surveyed by a third-party. Bt com growers will 
be included based upon a proportionately stratified random sample designed to balance the 
survey evenly across seed companies and geographies. In addition to demographic information, 
the survey will include questions related to insect resistance management such as: 

1) What is your primary source of information on Bt com? 

2) What percentage of your acres were planted to Bt com this year? 

3) Are you following a recommended insect resistance management strategy? 

4) If you plant most of your acreage to Bt com, are you likely to scout your non-Bt 
com for economically damaging populations of com borers? 

5) Did you treat your Bt com acres with an insecticide? 

6) What planting pattern did you use for your refuge? 

o Planted Bt com as one block in one field. 
o Planted Bt com in one block in every field. 
o Split seed boxes in the planter and alternated every row or several 

rows with Bt and non-Bt com in every field. 
o Planted Bt com in large strips alternated with large strips of a non

Bt com hybrid. 
o Planted Bt com in an entire field and planted the border around the 

field with non-Bt com. 
o Planted pivot comers to non-Bt com with the irrigated area ofthe 
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field planted to Bt com. 

5) Analytical methods and method validation for the CrylF protein in corn have been received 
and are acceptable, but additional confirmatory methods and standard post-registration EPA 
laboratory method validation are required. 

Although, Cry 1 F protein plant root expression and exudation data and a 6 week avian feeding 
study with 60 -70% Cry1F corn in the diet were identified as deficiencies for a non-expiring full 
commercial use registration, they are not considered data gaps for a registration expiring on 
September 30, 2001. At this time in the reassessment process, these data have not been required 
of other Bt com plant-pesticide registrants. 

VI.. CONTACT PERSON AT EPA 

 
Regulatory Action Leader 
Biopesticides and Pollution Prevention Division (7511 C) 
Office of Pesticide Programs 
Environmental Protection Agency 
1200 Pennsylvania Avenue NW 
Washington, D. C. 20460 
Office location and telephone number: 

9th Floor 
Crystal Mall 2 
1921 Jefferson Davis Highway 
Arlington, VA 22202 

 
 

DISCLAIMER: The information in this Pesticide Fact Sheet is a summary only and is not to be 
used to satisfy data requirements for pesticide registration. Contact the Regulatory Action Leader 
listed above for further information. 
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A Dietary Toxicity Study with the Northern Bobwhite 
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STUDY COMPLETION: December 14, 1999 

This study was conducted in compliance with Good Laboratory Practice Standards as 
published by the U.S. Environmental Protection Agency, 40 CFR Part 160, 17 August 1989; OECD 
Principles of Good Laboratory Practice, (ENVIMC/CHEM (98) 17); and Japan MAFF, 59 NohSan, 
Notification No. 3850, Agricultural Production Bureau, 10 August 1984, with the following 
exceptions: 

Homogeneity of the test substance in the diet was not determined. The stability of the test 
substance under the conditions of storage at the test site was not conducted in compliance with Good 
Laboratory Practice Standards. 
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Principles of Good Laboratory Practice, (ENVIMC/CHEM (98) 17); and Japan MAFF, 59 NohSan, 
Notification No. 3850, Agricultural Production Bureau, 10 August 1984. The dates of all audits and 
inspections and the dates any findings were reported to the Study Director and Laboratory 
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SUMMARY 

SPONSOR: Mycogen Corporation c/o Dow AgroSciences LLC 

TEST SUBSTANCES: A genetically modified com line expressing Bacillus thuringiensis var. 
aizawai (Bt) CrylF delta-endotoxin 

CONTROL SUBSTANCES: A non-genetically modified com line with a similar genetic background 

WILDLIFE INTERNATIONAL, LTD. PROJECT NO.: 354-116 

STUDY: Transgenic Com Expressing Bacillus thuringiensis var. aizawai (Bt) Cry IF 
delta-endotoxin: A Dietary Toxicity Study with the Northern Bobwhite 

RESULTS: The dietary LC50 value for northern bobwhite exposed to transgenic com expressing 
Bacillus thuringiensis var. aizawai (Bt) 'CrylF delta-endotoxin from a genetically 
modified com line was estimated to be greater than 100,000 ppm (10% of diet), the 
highest concentration tested. The no mortality concentration and the no-observed
effect concentration were 100,000 ppm. 

TEST DATES: Hatch - July 12, 1999 
Acclimation - July 12, 1999 to July 22, 1999 
Experimental Start - July 22, 1999 
Biological Tennination - July 30, 1999 
Analytical Tennination - November 18, 1999 

NOMINAL TEST 
CONCENTRATIONS: 100,000 ppm (10% of diet) 

TEST ANIMALS: Northern Bobwhite (Colinus virginian us) 

AGE TEST ANIMALS: 10 days of age at test initiation 

SOURCE TEST ANIMALS: Wildlife International, Ltd. Production Flock 
8598 Commerce Drive 
Easton, Maryland 21601 

STUDY COMPLETION: December 14,1999 
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INTRODUCTION 

This study was conducted by Wildlife International, Ltd. for Dow AgroSciences 

LLClMycogen Corporation at the Wildlife International, Ltd. toxicology facility in Easton, Maryland. 

The in-life portion of the test was conducted from July 22, 1999 to July 30, 1999. Raw data 

generated at Wildlife International, Ltd. and a certified copy of the final report are filed under Project 

Number 354-116 in archives located on the Wildlife International, Ltd. site. 

OBJECTIVE 

The objective of this study was to evaluate the effects of com grain (meal) expressing 

Bacillus thuringiensis var. aizawai (Bt) CrylF delta-endotoxih, when administered to juvenile 

northern bobwhite in the diet for five days. 

MATERIALS AND METHODS 

The methods used in conducting this study are based upon procedures specified in Section 

71-2 of the U.S. Environmental Protection Agency's Registration Guidelines, Pesticide Assessment 

Guidelines, FIFRA Subdivision E, Hazard Evaluation: Wildlife and Aquatic Organisms (1) and upon 

ASTM Standard E857-87, "Standard Practice for Conducting Subacute Dietary Toxicity Tests with 

Avian Species" (2). 

Test and Control Substances 

The test substance was ground com seed from a com line genetically modified to express 

Bacillus thurlngiensis var. aizawai (Bt) CrylF delta-endotoxin to provide protection against certain 

insect pests. The test substance was received from Dow AgroSciences LLC on July 1, 1999 and was 

assigned Wildlife International, Ltd. Identification Number 4999. It was identified as: Transgenic 

Com Seed (CryIF TR) TSN 101791; Lot No. 2722} RLOOI6. A summary of the GLP 

characterization of the test substance is presented in Appendix I. 

The control substance was ground com grain from a com line that is genetically similar to the 

I-! test substance. The control substance was received from Dow AgroSciences LLC on July I, 1999 

I·_It and was assigned Wildlife International, Ltd. Identification number 5000. The control substance was 
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identified as: Control Substance Com Seed TSN 101792; Lot No. 2722. The test and control 

substances were stored frozen at approximately -20°C. 

Treatment Groups 

The test consisted of a genetically modified com line (test substance) and a non-genetically 

modified parental line (control substance). Bobwhite chicks were assigned to each com line by 

indiscriminate draw. Each line .tested included six replicates of five birds each. ~obwhite chicks 

were fed diet containing. 1 0% of the appropriate test or control substance and 90% basal ration for 5 

days. Following the five day exposure period all groups were given untreated basal diet for three 

days. 

Duration of the Test 

The primary phases of this test and their durations were: 

1. Acclimation - 10 days. 

2. Exposure - 5 days. 

3. Post-exposure observation - 3 days. 

Test Birds 

All northern bobwhite (Colinus virginianus) were 10 days of age and appeared to be in good 

health at initiation of the test. The birds were obtained from Wildlife International, Ltd. Production 

Flock, Easton, MD and were hatched on July 12, 1999. Birds ranged in weight from 18 to 23 grams 

at test initiation. All birds were from the same hatch, pen-reared and phenotypically indistinguishable 

from wild birds. All birds were acclimated to the caging and facilities from the day of hatch until 

initiation of the test. 

Birds were assigned to two experimental groups. Each group contained thirty chicks. Birds 

were housed in brooding pens containing five birds each. The birds used in this study were immature 

and could not be differentiated by sex. 

Animal Diet 

All test birds were fed a game bird ration fonnulated to Wildlife International, Ltd.'s 

specifications (Appendix II) throughout acclimation and testing. The chicks were given a vitamin 
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supplement in their water from the day they were hatched until the initiation of the test. Water, from 

the town of Easton public water supply, and feed were provided ad libitum during acclimation and 

during the test. The birds received no form of antibiotic medication during acclimation or the test. 

Diet Preparation 

Test diets were prepared by incorporating the appropriate test and control substances directly 

into basal ration using a Hobart (Model Number AS200T) mixer (Appendix m). An amount of diet 

sufficient to last the five-day exposure period was prepared on the day of the test initiation and stored 

frozen. The birds were presented a portion of the diet daily during the exposure period. 

Diet Sampling 

Samples of diets for the test and control substance~ were collected at Day 0 and Day 5. One 

verification sample was collected from each diet at preparation on Day O. At the end of the exposure 

period (Day 5), one sample was collected from each treatment group diet. The day 5 samples. were 

collected from feed composited by treatment group remaining in the feeders. Samples were stored 

frozen until transferred to Mycogen Corporation c/o Dow AgroSciences LLC. 

Analysis of Diet 

The diet samples were shipped to the Sponsor and analyzed for the presence of CrylF delta

endotoxin protein to confirm the identity of the test substance (Appendix I). 

Housing and Environmental Conditions 

During acclimation and testing, all birds were housed indoors in batteries of thennostatically 

controlled brooding pens manufactured by Beacon Steel Products Co. (Model No. B735Q). Each pen 

had floor space that measured approximately 72 X 90 cm. Ceiling height was approximately 23 cm. 

External walls, ceilings and floors were constructed of galvanized steel wire and sheeting. 

Birds were assigned to pens by indiscriminate draw. Each group of birds was identified by 

pen number and test concentration. Individual birds were identified by colored leg bands. Six pens 

that contained five chicks each were assigned to each com line. 
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During the test the average temperature in the brooding compartment of the pens was 38.0DC 

::I: 2.0DC (SO). Average ambient room temperature for this study was 28.5°C ::I: O.8°C (SO) with an 

average relative humidity of 62% ::I: 8% (SO). The photoperiod (maintained by a time clock) was 

sixteen hours of light per day during acclimation and throughout the test. The light source was 

fluorescent lights which closely approximate noon-day sunlight. The birds were exposed to an 

average of approximately 254 lux of illumination. 

Housing and husbandry practices were based on guidelines established by the National 

Research Council (3). 

Observations 

All birds were observed daily during acclimation. Birds exhibiting abnormal behavior or 

physical injury were not used. All birds were observed at least twice daily following test initiation 

through Day 8 of the test. A record was maintained of all mortality, signs of toxicity and abnormal 

behavior. 

Animal Body WeightslFeed Consumption 

Individual body weights were measured at the initiation of the test, on Day 5, and at 

termination of the test on Day 8. Average feed consumption values were determined by pen for each 

day of the exposure period (Days 1,2,3,4,5) and for the post-ex.posure observation period'(Days 6-

8). Feed consumption was determined by measuring the change in the weight of the feed presented to 

the birds over a given period of time. The accuracy of feed consumption values may have been 

affected by the unavoidable wastage of feed by the birds. 

Statistical Analyses 

Because no mortalities occurred in the treatment' groups, an LC50 value could not be 

calculated. However, based upon the biological response obtained in the treatment groups, the 

toxicity values were estimated to be greater than the highest concentration tested. The no-observed

effect concentrations were determined by evaluation of the mortality, clinical signs, body weight and 

feed consumption data. 
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RESULTS 

Analysis of Diet 

Biochemical analysis by ELISA of diet samples confinned that the Cry IF protein was present 

in the CrylF expressed test substance. The CrylF protein was not detected in diets containing the 

control substance com seed. 

Mortalities and Clinical Observations 

There were no mortalities in the non-genetically modified parental com line control group. 

Two birds in the control group suffered foot lesions as a result of penmate aggression during the 

course of the test. One bird noted with foot lesions was also noted with wing droop and as lame. 

Five other control birds were noted as nostril-picked, another fonn of penmate aggression, on Day 5 

of the test. Otherwise, all birds in the control group were normal in appearance and behavior 

throughout the test. 

There were no mortalities or overt signs of toxicity in the genetically modified com line 

tested. One bird was noted limping and with foot lesions on Day 8 of the test. All other birds in this 

group were normal in appearance and behavior for the duration of the test. 

Body Weight and Feed Consumption 

When compared to the non-genetically modified parental com line control group, there were 

no apparent treatment related effects on body weight or feed <;onsumption in the genetically modified 

com line tested (Tables 2 and 3 and Appendices V and VI). 

CONCLUSION 

The dietary LC50 value for northern bobwhite exposed to transgenic com expressing Bacillus 

thuringiensis var. aizawai (Bt) CrylF delta-endotoxin from a genetically modified com line, was 

estimated to be greater than 100,000 ppm (10% of diet), the highest concentration tested. The no 

mortality concentration and the no-observed~ffect concentration were 100,000 ppm. 

------------------------------------------------------[J 
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TABLE 1 
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TABLE 2 
Mean Body Weight (g) from a Northern Bobwhite Acute Dietary Toxicity Study 

with Transgenic Com Expressing Bacillus thuringiensis var. aizawai (Bt) CrylF delta-endotoxin 

Experimental Exposure Period Post-Exposure Period Total 
Group Day 0 Change I Day 5 Change I Day 8 Change' 

Corn Seed 
TSN 101792 

(Control) Mean 21 9 29 8 37 17 
SD 1 4 4 3 7 6 

Corn Expressing 
Bt CrylF delta-endotoxin Mean 

TSN 101791 SD 
20 

1 
9 
2 

29 
3 

7 
3 

37 
6 

17 
5 

'Mean change is calculated separately from the mean body weights using individual body weights (See Appendix V). 
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TABLE 3 

Mean Feed Consumption (g/birdlday) from a Northern Bobwhite Acute Dietary 
Toxicity Study with Transgenic Com Expressing Bacillus thuringiensis var. aizawai (Bt) 

CrylF delta-endotoxin 

Post-
Experimental Exposure Exposure 
Group Period Period 

Da~s 0-1 1-2 2-3 3-4 4-5 6-8 

Corn Seed 
TSN 101792 

(Control) Mean 7 7 8 8 7 9 
SD 1 1 1 1 1 1 

Com Expressinl 
Bt CrylF delta-endotoxin Mean 6 6 9 8 8 9 

TSN 101791 SD 1 1 2 1 1 3 
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Characterization of Expressed CrylF Protein in Maize Tissues (pollen, Grain, Grain-Containing 
Feed.. and Purified Maize-Expressed CrylF Protein) and Microbial Expressed CrylF Delta 

Endotoxin by Biological and Biochemical Procedures 

SUMMARY 

This report contains characterization inf'ormatioD of maize lines that have been modified to . . . 

express the CrylF protein to support regulatory submissions iD,cluc:Uug equivalency and 

toxicological studies. Maize tissues expressing QylF protein (pollen, grain, grain-containing 

feed and pUrified ~ CrylP protein) and microbial expressed CrytF protein were 

evaluated and characterized by biological and biochemical analysis. The biological analysis 

results confirmed the biological activity ofthc poUeD. grain. purified maizc.expressed ClylF 

protein and bacterially derived QylP protein when tested with susceptible iDscct species, either 

European com bola' or tobacco budworm. .1hc biochemica1l111lysis·was performed to quantify 

IIId cbaracterizc the extracc:ablc CrylP pmtein of tho poUen, pia. pudfied maizo.expressed 

CrylP protein and bacteriaIly derived CrylP ptotein. The biochemical analysis of the tissues. 

included BLlSA IUd SOS-PAGE ~Uowcd by Wcstcm Blotting. Biochemical analysis data 

demoastrated the test inateriaJs coDtaiaed immunoreactive QylP protein at the expected 
molecuJar weight. 
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Characterization oCExpressed CrylF Protein in Maize Tissues (Pollen. Grain. Grain-Containing 

Feed. and Purified Maize-Expressed CrylF Protein) and Microbial Expressed CrylF Delta 

Endotoxin by Biological and Biochemical Procedures 

ABSTRACI' 

. This repo~ contains characterization information used in support of regulatory submissions Cor 

maize lines that have been modified to express the CrylF protein. Tho activity ofmaizo tissues 

expressing QylF protein (pollon, grain, grain-CODtainjng feed and' purified ~rcsscd 

QyIF protein) and microbial derived QylF protein were evaluated and c:haractcrizcd by 

biological and biochemical aoalysis. 

Biological analysis of tile purifiod.maizc.cxprcssed CryIF protein, the bacterially derived QylF 

protein, and maize pollen test substances demonstrates that tho CryIP protein present in all test 

SVbstaDCCS was active against Buropem com boRt (BCD) at all time points tested. . Activity of 

each test substance analyzed is .summarized in the following table: 

ECBPoteney 

Test Substance 

1507 - Maize pollen 

SXH7S1 - Control pollen 
IS68-022A - Purified Maize-oxpressed Protein 
Control' 
1568-0228 - Purified Maize..expressed CrylF 
Protein . 
101788 - Microbial CrylF Powder 

Activity 

1 ~Io monality a\ high dose of 0.2 mg 
CrylF/J1l buffer diet overlay 
No activity 
0-36% Mortality 

LCso - <0.03 f.Lg CrylF/mL diet 

LCs - <0.02 J!& - 0.06 J,lS Cl)'lF/mL diet . 
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The potency of the test substance against tobacco budworm (TBW) was measured by 

determining the GIso (concentration that inhibits growth by 50%). LCsos (conccmration that kills 

50% of tho insects) were not useful for indexing the potency of the test substances due to 

insufficient mortality at the highest concentrations tested. Biological analysis of the maize grain 

and feeds containing maize grain with mw are summarized in the following tables: 

TBW Potency Estimates with Cty1F Maize Grain. Quail Feed, andFish Feed 
Test Substance . Olso (95% confidence limits) 

in % CrylF Maize Grain I 
maize grain expressing Cry1F 0.15 (0.07-0.32) 
().day quail feed containing CrylF exprcssiog maize ,0.15 (0.06-0.41) 
~ quail feed containing CrylF exprcssiug maize 0.20 (0.05-0.17) 
fish feed containing 9;ylF expressing maize >1.7 

I Expressed as a percent ofmaizc grain expressing CrylF appUed in the treatment suspensions. 

TBW Weights with Pish Feed at 7.7% Maize . 
Test Substance IDsect Weight (mg) 
QylF &sh feed 875.7 I 
control fish feed 1032.3 I 
apr control ·1214.9 I 
2:1 acetonc:watcr 1253.7 I 

IThe means were not significantly different (ex- 0.05) based on analysis of variance (1). 

TBW results demonstrate comparable activity between the maize grain and the maize grain 
, . 

component of the quail feed. No statistically significant ~crence in activity was observed 

between fish feed containing Cryt F and the three controls. 
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Biochemical analysis by EUSA of the purified maizc-cxprcsscd CrylF protein, microbial 

derived CrylF protein, maize grain, feeds containing maize grain and maize pollen test 

substances demonstrate that the CrylF protein was present in all CrylF expressed test 

substances. The range of quantitation of extractable CrylF protein is summarized in the 

. following table: 

Test and Control Substances 
(sample number and identification) 

IS07 - Maize pollen 
SXH7S1-Comrol pollen 
IS68-02lA - PUrified Maizc-cxpressecl Protein Control 
1568-0228 - Purified Maizc-cxpresscd CrylF Protein 
101788 -Microbial CEylF Powder 
TSNI01791-maize gmin containing CEylF 
TSNl01792 -Control maize 
TSNlOl834 - fish reed containing control maize. 
TSNIOl835 - fish feed containing QylF expressing maize 
TSNI01862 - quail feed, Day 0 containing CrylF cxpRSSing 
maize 
TSNI01863 - quail feed. Day 0 containing control maize 
TSNI01864 - quail feed. Day S containing CrylF expn:ssiDg 
maize 

• ng.CEylF/mg ofdssue or powdcrweighccl. . 

CrylF 
Concentration 

(ng CrylFlmg)· 

30.7-32.8 
NP" • 
ND 

.511.33 :1:268.9 
114,000 
2.2-3.5 

NO 
NO 
NO 

0.2 -1.1 

NO 
0.2-0.6 

" ND - not detectable, below the limit of detection of tho BLlSA (0.04 ngImg), S mg sample extracted. . . . 

Sodium dodecyl sulfate polyacrylamide gel electrophoresis (SDS-PAGE) and Western 

immunoblotting results indicated an expected immuuoreactive molecular weight band of -64kDa 

as previously reported (2) in both the microbial expressed CrylF protein and the maize grain 

expressed CrylF protein. 
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APPENDIX II 

DIET FORMULATION 
WILDLIFE INTERNATIONAL, LTD. GAME BIRD RATION1 

INGREDIENTS 

Fine Com Meal 
Soy Bean Meal, 48% Protein 
Wheat Midds 
Protein Base 
Agway Special, 60% Protein 
Alfalfa Meal, 20% Protein 
Dried Whey 
Ground Limestone 
Eastman CalPhos 
Methionine Premix + Liquid 
Vitamin and Mineral Premix (see below) 
GL Fenn (Fermatco)2 
Salt Iodized 
Total 

VITAMIN AND MINERAL PREMIX . 

PERCENT(%) 

44.83 
30.65 

6.50 
.- 6.00 

4.00 
3.00 
2.50 
0.90 
0.60 
0.35 
0.32 
0.25 
0.10 

100.00 

AMOUNT ADDED PER TON 

Vitamin D3 2,000,000I.C.V. 
Vitamin A 7,000,000 LV. 
Riboflavin 6 grams 
Niacin 40g~ 
Pantothenic Acid 10 grams 
Vitamin BI2 8 mgs 
Folic Acid 600 mgs 
Biotin 64 mgs 
Pyridoxine 1.2 grams 
Thiamine 1.2 grams 
Vitamin E 20,000I.U. 
Vitamin K (Menadione Dimethylpyrimidinol Bisulfite) 5.8 grams 
Manganese 102 grams 
Zinc 47 grams 
Copper 6.8 grams 
ICKlUne 1.5 grams 
Iron 51 grams 
Selenium 182 mgs 

I The guaranteed analysis is a minimum of 27% protein, a minimum of 2.5% crude fat and a 
maximum of5% crude fiber. 

2 Fennentation By-Products (Source of Unidentified Growth Factors). 
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APPENDIX III 

DIET PREP ARA nON 

Weight of constituents used to prepare diet: 

Experimental Control or Test Basal 
Group Substance Ration 

(g) (g) 
Corn Seed 

TSN 101792 
(Control) 900.0 8100.0 

Com Expressing 
Bt Cry1F delta-endotoxin 900.0 8100.0 

TSN 101791 

Diets were prepared as follows: 

• 5000.0 g of basal ration was weighed into a tared Hobart mixing bowl. 

• The bowl was retared and 900.0 grams of the appropriate test or control substance was added to 
the mixing bowl. 

• An additional 3100.0 grams of basal ration was weighed and added to the bowl. 

• All constituents were mixed in the Hobart mixer for approximately 10 minutes. 

• The experimental diets were placed in labeled bags. 
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APPENDIX IV 
Cumulative Mortality by Pen from a Northern Bobwhite Acute Dietary Toxicity Study 

with Trans~enic Com Ex~ressing Bacillus thuringiensis var. aizawai (Bt) CrylF delta-endotoxin 

No. Dead Per No. Exposed 
Experimental Exposure Period 

Group Pen Day 0 Day 1 Day 2 Day 3 Day 4 Day 5 

Corn Seed 
TSN 101792 

(Control) 1 0/5 0/5 0/5 0/5 0/5 0/5 
2 0/5 0/5 0/5 0/5 0/5 0/5 
3 0/5 0/5 0/5 0/5 0/5 0/5 
4 0/5 0/5 0/5 0/5 0/5 0/5 

5 0/5 0/5 0/5 0/5 0/5 0/5 

6 0/5 0/5 0/5 0/5 0/5 0/5 

Corn Expressing 
Bt CrylF delta-endotoxin 

TSN 101791 

1 0/5 0/5 0/5 0/5 0/5· 0/5 
2 .0/5 015 0/5 0/5 0/5 0/5 
3 0/5 0/5 0/5 0/5 0/5 0/5 
4 0/5 0/5 0/5 0/5 0/5 0/5 

5 0/5 0/5 0/5 0/5 0/5 0/5 

6 0/5 0/5 0/5 0/5 0/5 0/5 

The LC50 value was estimated to be greater than 100,000 ppm, the highest nominal concentration tested. 

L~_ [ . I. L __ ..J ~ c::J ~ c::J LiJ c::::::J ~ L-_~..:-,,~ c::::J c::::J 

No. Dead Per No. Exposed 
Post-Exposure Period 

Day 6 Day 7 DayS 

0/5 0/5 0/5 
0/5 0/5 0/5 
0/5 0/5 0/5 
0/5 0/5 0/5 

0/5 0/5 0/5 

0/5 0/5 0/5 

0/5 0/5 0/5 
0/5 0/5 0/5 
0/5 0/5 0/5 
0/5 0/5 0/5 
0/5 0/5 0/5 
0/5 0/5 0/5 
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APPENDIX V 

Individual Body Weights (g) from a Northern Bobwhite 
Acute Dietary Toxicity Study with Transgenic Com Expressing Bacillus thuringiensis var. aizawai 

(Bt) CrylF delta-endotoxin 

Experimental 
Group 

Corn Seed 
TSN 101792 
(CONTROL) 

Page 1 

Bird Day 0 Change Day 5 

1 19 1 20 
2 20 5 25 
3 19 3 22 
4 20 7 27 
5 21 9 30 

Mean 20 5 25 
SD 1 3 4 

1 23 6 29 
2 21 9 30 
3 22 12 34 
4 18 10 28 
5 21 10 31 

Mean 21 9 30 
SD 2 2 2 

1 22 
2 22 
3 20 
4 20 
5 18 

Mean 20 
SD 2 

1 20 
2 19 
3 21 
4 22 
5 22 

Mean 21 
SD 1 

10 
13 
10 
6 

10 
10 
2 

9 
-3 
11 
11 
10 
8 
6 

32 
35 
30 
26 
28 
30 
3 

29 
16 
32 
33 
32 
28 

7 

Total 
Change Day 8 Change 

5 25 6 
6 31 11 
5 27 8 
8 35 15 

10 40 19 
7 32 12 
2 6 5 

7 36 13 
10 40 19 
9 43 21 

10 38 20 
7 38 " 17 

" 9 39 18 
2 3 3 

9 
8 
5 
5 
8 
7 
2 

9 
-2 
11 
10 
8 
7 
5 

41 
43 
35 
31 
36 
37 
5 

38 
14 
43 
43 
40 
36 
12 

19 
21 
15 
11 
18 
17 
4 

18 
-5 
22 
21 
18 
15 
11 
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APPENDIX V 

Individual Body Weights (g) from a Northern Bobwhite 
Acute Dietary Toxicity Study with Transgenic Com Expressing Bacillus thuringiensis var. aizawai 

(Bt) CrylF delta-endotoxin 
Page 2 

Experimental Total 
Group Bird Day 0 Change DayS Change Day 8 Change 

Corn Seed 1 20 11 31 10 41 21 
TSN 101792 2 20 8 28 7 35 15 
(CONTROL) 3 20 9 29 10 39 19 

4 23 12 35 12 47 24 
5 18 8 26 8 34 16 

Mean 20 10 30 9 39 19 
SO 2 2 3 2 5 4 

1 20 10 30 7 37 17 
2 20 10 30 9 39 19 
3 23 14 37 8 45 22 
4 22 8 30 9 39 17 
5 21 12 33 8 41 20 

Mean 21 11 32 8 40 19 
SO 1 2 3 1 3 2 
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APPENDIX V 

n Individual Body Weights (g) from a Northern Bobwhite 
Acute Dietary Toxicity Study with Transgenic Com Expressing Bacillus thuringiens;s var. aizawai 

pl 
(Bt) CrylF delta-endotoxin 

Page 3 
j 

Experimental Total 
Group Bird Day 0 . Change Day 5 Change Day 8 Change 

Com Expressin& 1 19 11 30 10 40 21 
Bt CrylF delta-endotoxin 2 19 7 26 5 31 12 

TSN 101791 3 20 12 32 9 41 21 
r >' 4 19 9 28 8 36 17 
: > 5 22 10 32 9 41 19 

Mean 20 10 30 8 38 18 

I 
SD 1 2' 3 2 4 4 

Ct 
1 19 3 22 4 26 7 
2 21 10 31 9 40 19 
3 21 8 29 -1 28 7 
4 18 8 26 0 26 8 

n 5 20 8 28 0 28 8 
. :. ~ Mean 20 7 27 2 30 10 

SD 1 3 3 4 6 5 

1 23 11 34 8 42 19 

~ 
2 19 5 24 4 28 9 

!~~ 3 23 13 36 11 47 24 
4 19 10 29 10 39 20 
5 21 10 31 8 39 18 

1 . 
Mean 21 10 31 8 39 18 t 

f_~ SD 2 3 5 3 7 6 

[' .1 
7 37 i 1 20 10 30 17 

J 

2 20 11 31 11 42 22 
3 20 9 29 8 37 17 

[- 4 23 11 34 8 42 19 
--; 5 19 11 30 8 38 19 

I.···~ 
Mean 20 10 31 8 39 19 
SD 2 1 2 2 3 2 

-. ! 
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APPENDIX V 

Individual Body Weights (g) from a Northern Bobwhite 

Acute Dietary Toxicity Study with Transgenic Com Expressing Bacillus thuringiensis var. aizawai 

(Bt) CrylF delta-endotoxin 
Page 4 

Experimental Total 

Group Bird Day 0 Change DayS Change DayS Change 

Com Expressin& 1 20 S 2S S 36 16 

Bt Cry1F delta-endotoxin 2 IS 7 25 7 32 14 

TSN 101791 3 20 11 31 9 40 20 

4 19 7 26 9 35 16 

5 21 10 31 8 39 IS 

Mean 20 9 28 8 36 17 

SD 1 2 3 1 3 2 

1 20 12 32 8 40 20 

2 19 3 22 5 27 8 

3 22 10 32 10 42 20 

4 20 12 32 10 42 22 

5 19 11 30 11 41 22 

Mean 20 10 30 9 38 18 

SD 1 4 4 2 6 6 
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APPENDIX VI 

Feed Consumption (gIbirdlday) by Pen from a Northern Bobwhite Acute 
Dietary Toxicity Study with Transgenic Com Expressing Bacillus thuringiensis var. aizawai 

(Bt) CrylF delta-endotoxin 

Experimental 
Group 

Corn Seed 
TSN 101792 

(Control) 

Com Expressing 
Bt CrylF delta-endotoxin 

TSN 101791 

Pen 

1 
2 
3 
4 
5 
6 

1 
2 
3 
4 
5 
6 

Page 1 

Days 0-1 

6 
7 
8 
7 
6 
7 

7 
5 
5 
7 
7 
6 

Exposure 
Period 

1-2 . 2-3 

5 6 
7 8 
7 8 
9 8 
6 7 
7 9 

7 9 
5 7 
6 8 
6 8 
7 12 
6 8 

Post-
Exposure 

Period 
3-4 4-5 6-8 

7 7 8 
8 7 8 
9 7 9 
7 6 8 
7 7 9 
8 8 9 -

9 8 10 
6 5 5 
8 8 8 
8 8 9 

10 8 13 
7 8 7 
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APPENDIX VII 

PERSONNEL INVOLVED IN THE STUDY 

The following key Wildlife International, Ltd. Personnel were involved in the conduct or 

management of this study: 

(1) , Wildlife Toxicologist 

(2) , Director of Avian Toxicology 

(3) , Manager, Avian Toxicology 

(4) , Senior Biologist 

(5)  Senior Biologist 
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Equivalency between transgenic corn-produced and microbially-derived 
CrylF protein 

Y ong Gao (2002) 
Dow AgroSciences 
Indianapolis 

The rationale for using microbial material for toxicology studies has been in place for 
many years and has been accepted by regulatory agencies around the world. The reason 
is that it is not possible to isolate active protein from plants in sufficient quantities (multi
grams) to perform the required toxicology and other regulatory studies. Therefore, a 
recombinant protein is produced in large quantity with a high expression system such as 
bacteria, and a small quantity of the protein is isolated from plants. Characterization 
studies are conducted to demonstrate the physico-chemical and biological equivalency or 
comparability of the protein from the two sources. 

The microbial CrylF was produced with recombinant Pseudomonasjluorescens strain 
MR872. The full-length crylF gene was transformed and inserted into the bacterium, 
and the translated protein was a full-length CrylF with a molecular weight of 130 kDa. 
This full length CrylF was then isolated and enzymllticallycleayedin vitro with trypsin 
into an active trunCated CrYIF."· ThIs truncated Cry 1 F was compared totfie Cry IF protein 
isoIatealromtnetransgeniC-com in these aspects: primary structure, molecular weight, 
immunoreactivity to CrylF specific antibodies, N-terminal sequencing, peptide mass 
fingerprinting by MALDI-TOF MS, the lack of glycosylation, and insecticidal activity. 
The following is a summary of the findings. The details of the studies are fully 
documented in reports by Evans (submitted as ref 15) and (Schafer and Schwedler 2001). 

The studies concluded that the truncated microbial CrylF and the transgenic com derived 
CrylF were equivalent in biochemical characteristics and biological activities. 

Primary structure/sequence: 

The plant and microbial CrylF protein primary structure (sequences) are defined in Table 
1 and compared in Figure 1. MR872 is the CrylF protein produced by recombinant 
Pseudomonas jluorescens strain MR872. CrylFa2syn is the protein sequence that is 
expressed in B.t. CrylF maize line 1507. CrylFa2 is the naturally occurring protein 
sequence from Bacillus thuringiensis var. aizawai strain PS811 (it is provided here as 
reference and was not used in any of the laboratory studies). 

Bt toxins in nature are protoxins, meaning that they are larger than necessary for activity. 
Pieces of peptides on the carboxyl domain, and in some cases also at amino terminus, are 
removed, usually by insect gut proteases, leaving in place a core sequence of amino acids 
comprising the active toxin. Precise cleavage has not been shown to be required for 
activity of typical Bt toxins. Figure 1 shows the entire protoxin sequence of CrylFa2. 
Computer simulations of digestion, coupled with size estimates, indicate that the protein 
in nature most likely is cleaved at amino acid 612 on the C-terminus. Actual data from 
laboratory digestions and computer simulations indicate that the N terminus is processed 
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down to residue 28. Thus, an activated toxin produced from CrylF Erotox}l!, in natur~ 
~oul? be expected tq ,c2!.Uain amino acUIs 28 to 612. • 

The protein produced in lants (CrylFa2s n contains amino acids from 1 to §Q?z th~ 
afte!.E!9!~2 ytic cleava~e at th,.:. N-terminus the act!,ye tox!n w_ould be..g~te.Q to consi~L 
Of ~n:ll!!.2.~ids ~19..2Q2.:... The microbial protein (MR872) was produced using nearly the 
full CrylFa2 sequence (there is deletion andlor substitution of amino acids 781-812). As 
part of the preparation process, the MR872 protoxin (full-length) was subjected to 
controlled cleavage by trypsin, followed by additional purification to yield the expected 
truncated CrylF toxin containing amino acids 28 to 612. 

~--

Overall from the primary structure point of view, the sequence differences between the 
plant and microbial-derived toxins are: 1) a phenylalanine to leucine substitution at 

I position 604 (based on the occurrence of leucine in the homologous position of other 
CrylF proteins), and 2) approximately 7 additional amino acids are present on the C
terminus of the microbial toxin. These differences represent only 1 % of the amino acid 
sequence of the plant and microbial toxins, and the differences are restricted to the non
functional outermost C-terminus. 

Molecular weight and immunoreactivity: 

Both plant and microbial CrylF are immunoreactive to antibodies specific for CrylF. An 
immunoaffinity column was generated using the antibodies and it was used to urif ~ 
plant Cry IF rom tran~gemc com .RlanU~~f ~a&t.., The plant purified Cry IF was used 
In further characterization studies. In transgenic plants, the CrylF was initially expressed 
as a protein of about 68 kDa (amino acids 1-605). However, this protein was subject to 

11 cleavage by plant proteases, resulting in the formation of an N-terminal truncated form at 1/ 
If approximately 65 kDa (amino acids 28-605). Depending on the growth stages of plant . 

tissues and sample extraction procedure, either a combination of both bands (68 and 65 
kDa) or a single major 65 kDa band can be detected by SDS-PAGE and Western blot 
(Evans 1998; Schafer and Schwedler 2001). This 65 kDa band is the active core toxin, 
a,ed this molecular weight is v,er~ similar to that Qfthe truncated microbial CrylF; --
N-terminal sequencing: 

N-terminal sequencing data showed that both the plant derived 65 kDa CrylF band and 
the truncated microbial CrylF had N-terminal amino acid corresponding to amino acid 
residue 28 (Evans 1998). 

Tryptic peptide mass fingerprints: 

MALDI-TOF MS tryptic peptide fingerprints of the plant produced and microbially
derived truncated CrylF is shown in Table 2 (Table 1 of (Schafer and Schwedler 2001». 
In the trypsin digest of P. fluorescens-derived truncated Cry 1 F protein, 19 peptides were 
identified matching the theoretical deduced peptide masses of Cry IF. The peptide 
fragments detected were between residues 32 and 546 of Cry IF. In the trypsin digest of 
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the transgenic com derived CrylF protein, 20 peptides were identified matching the 
theoretical deduced peptide masses. 
, .~ 

Lack of glycosylation 

Both the plant derived and truncated microbial CrylF had no detectable carbohydrates 
(Schafer and Schwedler 2001). 

Biological activity (insecticidal potency) 

Biological potency data showed essentially indistinguishable LCso's between plant and 
microbial CrylF protein on 4 insect species, clearly indicating that the materials are 
functionally interchangeable (Evans 1998). 

Table 1. Definition of Cry IF se uence nomenclature used in Figure 1 

CrytJi:~,c 

J$equencc.···-·-

MR872 

Cry 1 Fa2syn 

CrylFa2 

Description-

CrylF sequence expressed in 1-1174, except 
Pseudomonas fluorescens strain 781-812 
MR872 

Cry 1 F sequence expressed in B. t. 1-605, F604L 
Cr IF maize line 1507 

CrylF sequence naturally 1-1174 
occurring in Bacillus 
thuringiensis var. aizawai strain 
PS811 

28-605, F604L 
~ 

28-612 
~ 

". -.. -.:.:... 
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Figure 1. Alignment of the amino acid sequences of the delta-endotoxin proteins 
comparing a microbially derived CrylF protein (MR872), the modified plant CrylF 
protein (CrylF syn), and B.t.a CrylF full length protein (CrylF). 
The consensus sequence represents identical residues among all three genetic versions encoding the CrylF 
protein. The positions of putative protease cleavage sites at the start (about residue 28 or 31) and end (about 
residue 612 or 615) of the active core protein are marked with a l Note the single F604L substitution in the 
transgenic polypeptide. This difference is due to codon changes resulting from the introduction of a 
restriction enzyme site that enables gene cloning of the alternative C-terminal half of the full length protein. 

-l- -l-
1 50 

MR872 MENNIQNQCV PYNCLNNPEV EILNEERSTG RLPLDISLSL TRFLLSEFVP 
Cry1Fa2syn MENNIQNQCV PYNCLNNPEV EILNEERSTG RLPLDISLSL TRFLLSEFVP 

Cry1Fa2 MENNIQNQCV PYNCLNNPEV EILNEERSTG RLPLDISLSL TRFLLSEFVP 
Consensus MENNIQNQCV PYNCLNNPEV EILNEERSTG RLPLDISLSL TRFLLSEFVP 

51 100 
MR872 GVGVAFGLFD LIWGFITPSD WSLFLLQIEQ LIEQRIETLE RNRAITTLRG 

Cry1Fa2syn GVGVAFGLFD LIWGFITPSD WSLFLLQIEQ LIEQRIETLE RNRAITTLRG 
Cry1Fa2 GVGVAFGLFD LIWGFITPSD WSLFLLQIEQ LIEQRIETLE RNRAITTLRG 

Consensus GVGVAFGLFD LIWGFITPSD WSLFLLQIEQ LIEQRIETLE RNRAITTLRG 

101 150 
MR872 LADSYEIYIE ALREWEANPN NAQLREDVRI RFANTDDALI TAINNFTLTS 

Cry1Fa2syn LADSYEIYIE ALREWEANPN NAQLREDVRI RFANTDDALI TAINNFTLTS 
Cry1Fa2 LADSYEIYIE ALREWEANPN NAQLREDVRI RFANTDDALI TAINNFTLTS 

Consensus LADSYEIYIE ALREWEANPN NAQLREDVRI RFANTDDALI TAINNFTLTS 

151 200 
MR872 FEIPLLSVYV QAANLHLSLL RDAVSFGQGW GLDIATVNNH YNRLINLIHR 

Cry1Fa2syn FEIPLLSVYV QAANLHLSLL RDAVSFGQGW GLDIATVNNH YNRLINLIHR 
Cry1Fa2 FEIPLLSVYV QAANLHLSLL RDAVSFGQGW GLDIATVNNH YNRLINLIHR 

Consensus FEIPLLSVYV QAANLHLSLL RDAVSFGQGW GLDIATVNNH YNRLINLIHR 

201 250 
MR872 YTKHCLDTYN QGLENLRGTN TRQWARFNQF RRDLTLTVLD IVALFPNYDV 

Cry1Fa2syn YTKHCLDTYN QGLENLRGTN TRQWARFNQF RRDLTLTVLD IVALFPNYDV 
Cry1Fa2 YTKHCLDTYN QGLENLRGTN TRQWARFNQF RRDLTLTVLD IVALFPNYDV 

Consensus YTKHCLDTYN QGLENLRGTN TRQWARFNQF RRDLTLTVLD IVALFPNYDV 

251 300 
MR872 RTYPIQTSSQ LTREIYTSSV IEDSPVSANI PNGFNRAEFG VRPPHLMDFM 

Cry1Fa2syn RTYPIQTSSQ LTREIYTSSV IEDSPVSANI PNGFNRAEFG VRPPHLMDFM 
Cry1Fa2 RTYPIQTSSQ LTREIYTSSV IEDSPVSANI PNGFNRAEFG VRPPHLMDFM 

Consensus RTYPIQTSSQ LTREIYTSSV IEDSPVSANI PNGFNRAEFG VRPPHLMDFM 

301 350 
MR872 NSLFVTAETV RSQTVWGGHL VSSRNTAGNR INFPSYGVFN PGGAIWIADE 

Cry1Fa2syn NSLFVTAETV RSQTVWGGHL VSSRNTAGNR INFPSYGVFN PGGAIWIADE 
Cry1Fa2 NSLFVTAETV RSQTVWGGHL VSSRNTAGNR INFPSYGVFN PGGAIWIADE 

Consensus NSLFVTAETV RSQTVWGGHL VSSRNTAGNR INFPSYGVFN PGGAIWIADE 

351 400 
MR872 DPRPFYRTLS DPVFVRGGFG NPHYVLGLRG VAFQQTGTNH TRTFRNSGTI 

Cry1Fa2syn DPRPFYRTLS DPVFVRGGFG NPHYVLGLRG VAFQQTGTNH TRTFRNSGTI 
Cry1Fa2 DPRPFYRTLS DPVFVRGGFG NPHYVLGLRG VAFQQTGTNH TRTFRNSGTI 

Consensus DPRPFYRTLS DPVFVRGGFG NPHYVLGLRG VAFQQTGTNH TRTFRNSGTI 

401 450 
MR872 DSLDEIPPQD NSGAPWNDYS HVLNHVTFVR WPGEISGSDS WRAPMFSWTH 

Cry1Fa2syn DSLDEIPPQD NSGAPWNDYS HVLNHVTFVR WPGEISGSDS WRAPMFSWTH 
Cry1Fa2 DSLDEIPPQD NSGAPWNDYS HVLNHVTFVR WPGEISGSDS WRAPMFSWTH 

Consensus DSLDEIPPQD NSGAPWNDYS HVLNHVTFVR WPGEISGSDS WRAPMFSWTH 
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MR872 
Cry1Fa2syn 

Cry1Fa2 
Consensus 

MR872 
Cry1Fa2syn 

Cry1Fa2 
Consensus 

MR872 
Cry1Fa2syn 

Cry1Fa2 
Consensus 

MR872 
Cry1Fa2syn 

Cry1Fa2 
Consensus 

MR872 
Cry1Fa2syn 

Cry1Fa2 

451 500 
RSATPTNTID PERITQIPLV KAHTLQSGTT VVRGPGFTGG DILRRTSGGP 
RSATPTNTID PERITQIPLV KAHTLQSGTT VVRGPGFTGG DILRRTSGGP 
RSATPTNTID PERITQIPLV KAHTLQSGTT VVRGPGFTGG DILRRTSGGP 
RSATPTNTID PERITQIPLV KAHTLQSGTT VVRGPGFTGG DILRRTSGGP 

501 550 
FAYTIVNING QLPQRYRARI RYASTTNLRI YVTVAGERIF AGQFNKTMDT 
FAYTIVNING QLPQRYRARI RYASTTNLRI YVTVAGERIF AGQFNKTMDT 
FAYTIVNING QLPQRYRARI RYASTTNLRI YVTVAGERIF AGQFNKTMDT 
FAYTIVNING QLPQRYRARI RYASTTNLRI YVTVAGERIF AGQFNKTMDT 

551 600 
GDPLTFQSFS YATINTAFTF PMSQSSFTVG ADTFSSGNEV YIDRFELIPV 
GDPLTFQSFS YATINTAFTF PMSQSSFTVG ADTFSSGNEV YIDRFELIPV 
GDPLTFQSFS YATINTAFTF PMSQSSFTVG ADTFSSGNEV YIDRFELIPV 
GDPLTFQSFS YATINTAFTF PMSQSSFTVG ADTFSSGNEV YIDRFELIPV 

601_ 650 
TATFEA~YDL ERAQKAVNAL FTSINQIGIK TDVTDYHIDR VSNLVECLSD 
T~TLE*' .......................................... . 
TATFEAEYDL ERAQKAVNAL FTSINQIGIK TDVTDYHIDQ VSNLVDCLSD 
TAT-E----- ---------- ---------- ---------- ----------

651 700 
EFCLDEKKEL SEKVKHAKRL SDERNLLQDP NFRGINRQLD RGWRGSTDIT 

EFCLDEKREL SEKVKHAKRL SDERNLLQDP NFKGINRQLD RGWRGSTDIT 
Consensus ---------- ---------- ---------- ---------- ----------

701 750 
MR872 IQGGDDVFKE NYVTLLGTFD ECYLTYLYQK IDESKLKAYT RYQLRGYIED 

Cry1Fa2syn 
Cry1Fa2 

Consensus 

MR872 
Cry1Fa2syn 

Cry1Fa2 

IQRGDDVFKE NYVTLPGTFD ECYPTYLYQK IDESKLKPYT RYQLRGYIED 

751 800 
SQDLEIYLIR YNAKHETVNV PGTGSLWRLS APSPI ..... 

SQDLEIYLIR YNAKHETVNV LGTGSLWPLS VQSPIRKCGE PNRCAPHLEW 
Consensus ---------- ---------- ---------- ---------- ----------

MR872 
Cry1Fa2syn 

Cry1Fa2 
Consensus 

801 850 
.GKCAHHSHH FSLDIDVGCT DLNEDLGVWV IFKIKTQDGH 

NPDLDCSCRD GEKCAHHSHH FSLDIDVGCT DLNEDLDVWV IFKIKTQDGH 

851 900 
MR872 ARLGNLEFLE EKPLVGEALA RVKRAEKKWR DKREKLEWET NIVYKEAKES 

Cry1Fa2syn 
Cry1Fa2 

Consensus 

MR872 
Cry1Fa2syn 

Cry1Fa2 

ARLGNLEFLE EKPLVGEALA RVKRAEKKWR DKREKLELET NIVYKEAKES 

901 950 
VDALFVNSQY DRLQADTNIA MIHAADKRVH SIREAYLPEL SVIPGVNAAI 

VDALFVNSQY DQLQADTNIA MIHAADKRVH RIREAYLPEL SVIPGVNVDI 
Consensus ---------- ---------- ---------- ---------- ----------

951 1000 
MR872 FEELEGRIFT AFSLYDARNV IKNGDFNNGL SCWNVKGHVD VEEQNNHRSV 

Cry1Fa2syn 
Cry1Fa2 

Consensus 

MR872 
Cry1Fa2syn 

Cry1Fa2 

FEELKGRIFT AFFLYDARNV IKNGDFNNGL SCWNVKGHVD VEEQNNHRSV 

1001 1050 
LVVPEWEAEV SQEVRVCPGR GYILRVTAYK EGYGEGCVTI HEIENNTDEL 

LVVPEWEAEV SQEVRVCPGR GYILRVTAYK EGYGEGCVTI HEIENNTDEL 
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Consensus 

MR872 
Cry1Fa2syn 

Cry1Fa2 
Consensus 

MR872 
Cry1Fa2syn 

Cry1Fa2 
Consensus 

MR872 
Cry1Fa2syn 

Cry1Fa2 
Consensus 

",'-" ..... <" -'"0' '.0'. -'._-~-,--___ ._.-
- ________ , __________ . __ 0-

---------- ---------- ---------- ---------- ----------

1051 1100 
KFSNCVEEEV YPNNTVTCND YTATQEEYEG TYTSRNRGYD GAYESNSSVP 
......... . ......... . . ......... ......... . .......... 
KFSNCVEEEV YPNNTVTCND YTANQEEYGG AYTSRNRGYD ETYGSNSSVP 
---------- ---------- ---------- ---------- ----------

1101 1150 
ADYASAYEEK AYTDGRRDNP CESNRGYGDY TPLPAGYVTK ELEYFPETDK 
......... . ......... . . ......... ......... . .......... 
ADYASVYEEK SYTDGRRDNP CESNRGYGDY TPLPAGYVTK ELEYFPETDK 
---------- ---------- ---------- ---------- ----------

1151 1175 
VWIEIGETEG TFIVDSVELL LMEE* 
.......... ......... . 
VWIEIGETEG TFIVDSVELL LMEE* 
---------- ----------
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Table 2. Tryptic Peptide Mass Data (mlz [M+Ht) ofery IF Proteins Obtained by 
MALDI-TOF MS 

Full Length P. jluorescens TC1507 Maize 
CrylFsynpro Theoretical mass trypsinized CrylF CrylF 

residue # (mlz) [M+H] [M+Hl 
32-42 1227.72 1227.70 1227.68 

100-113 1612.81 1612.81 1612.79 
114-125 1441.67 1441.66 1441.65 
172-193 2434.15 2434.21 2434.16 
194-200 878.55 878.51 878.50 
204-217 1675.79 1675.75 1675.75 
252-263 1394.72 1394.69 1394.68 
264-286 2509.21 2509.24 2509.19 
312-324 1413.71 1413.70 1413.68 
358-366 1033.56 1033.52 1033.52 
367-379 1386.71 1386.70 1386.69 
380-392 1416.68 1416.67 1416.67 
431-442 1376.62 1376.62 1376.59 
452-463 1301.63 1301.60 1301.58 
464-471 911.58 911.53 911.52 
472-483 1269.68 1269.66 1269.65 
484-494 1089.56 1089.53 1089.52 
522-529 925.46 NDo 925.43 
530-538 1007.54 1007.51 1007.50 
539-546 924.48 924.44 924.43 

Note: 
a Two digit decimals were used for mass data in this table although raw data obtained 

from the MALDI-TOF-MS spectrometer were shown in 4 digit decimals. A peptide 
was considered a match if its mlz is within mlz 0.1 error range of its theoretical mlz. 

b ND: not detected. 
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Gel Electrophoresis, Western Blot, and ELISA of Truncated CrylF Delta-endotoxin Following 
Heat Treatment 

SUMMARY 

Com plants have been genetically modified through the introduction of a synthetic gene which 

encodes for a truncated version of an insecticidal crystal protein, CrylF, isolated from Bacillus 

thuringiensis var. aizawai strain PS811. When expressed in com cultivars, the CrylF protein 

provides crop resistance against lepidopteran pests, including the European com borer (Ostrinia 

nubilalis). The CrylF com plants also contain a herbicide-resistant selectable marker gene that 

expresses the protein phosphinothricin acetyltransferase (PAT). The PAT protein imparts 

tolerance to glufosinate-ammonium, the active ingredient in Liberty herbicide. 

The study demonstrated that there was a significant difference between the detectability of 

CrylF protein by an ELISA test kit before and after heat treatment of the protein. If heated for 

30 minutes at 75 DC or higher, the CrylF protein was inactivated and lost its biological activity, 

as well as detectability (or binding affinity) by the ELISA test kit. Gel electrophoresis and 

Western blot analysis indicated that the molecular mass of the CrylF protein (approximately 65 

kDa) was unchanged after heat treatment, as would be expected for most proteins including 

previously registered insecticidal crystal proteins originated from Bacillus thuringiensis. The 

loss of biological activity of Cry IF upon heat treatment indicates the unfolding and destruction 

of the three-dimensional structure of Cry 1 F protein. The results of gel electrophoresis and 

Western blot of non-heated and heat-treated CrylF protein are extensively discussed in this 

report. 
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Gel Electrophoresis, Western Blot, and ELISA of Truncated CrylF Delta-endotoxin Following 

Heat Treatment 

ABSTRACT 

Com plants have been genetically modified through the introduction of a synthetic gene which 

I encodes for a truncated version of an insecticidal crystal protein, CrylF, isolated from Bacillus 

thuringiensis var. aizawai strain PS8l!. When expressed in com cultivars, the CrylF protein 

lD provIdes crop resistance against lepidopteran pests, including the European com borer (Ostrinia t!:;:1 ______ . - -----__ ~. 

[, 

nubilalis). The CrylF com plants also conta'f(aherbicide-resistant selectable marker gen that 

expresses th~ pro~in phosE!!i!?~~~~~~~.~~~~l~.iAlJ>Jo~inj~ 
~ to ..£lu~siD~~Qniwn.Jh~Jl& ivein redient in Liberty herbicide. ;f 

The study demonstrated that there was a significant difference between the detectability of 

U Cry 1 F protein by an ELISA test kit before and after heat treatment of the protein. If heated for 

30 minutes at 75°C or higher, the CrylF protein was inactivated and lost its biological activity, 

U as well as detectability (or binding affinity) by the ELISA test kit. Gel electrophoresis and 

Western blot analysis indicated that the molecular mass of the CrylF protein (approximately 65 

I· 

I: 
I 

kDa) was unchanged after heat treatment, as would be expected for most proteins including 

previously registered insecticidal crystal proteins originated from Bacillus thuringiensis. The 

loss of biological activity of Cry 1 F upon heat treatment indicates the unfolding and destruction 

of the three-dimensional structure of Cry 1 F protein. The results of gel electrophoresis and 

Western blot of non-heated and heat-treated CrylF protein are extensively discussed in this 

report. 
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Com plants have been genetically modified through the introduction of a synthetic gene which 

encodes for a truncated version of an insecticidal crystal protein, CrylF, isolated from Bacillus 

H thuringiensis var. aizawai strain PS811. When expressed in com cultivars, the CrylF protein 

provides crop resistance against lepidopteran pests, including the European com borer (Ostrinia 

nubilalis). The CrylF com plants also contain a herbicide-resistant selectable marker gene that 

expresses the protein phosphinothricin acetyltransferase (PAT). The PAT protein imparts 

l
--' 
.: I 

--J _---.:....1 

tolerance to glufosinate-ammonium, the active ingredient in Liberty herbicide. 

Previously, a heat lability study was conducted with the truncated CrylF protein (Herman 2000). 

The results indicated that the CrylF protein lost insecticidal or biological activity following 

exposure for 30 minutes at temperatures of75 °C or higher. The current study was carried out 

with two objectives. The first was to examine the binding affinity (or detectability) differences ----....,.......---_.- . - -~--~--~-

between non-heated, native (active) CrylF protein and heat-treated, denatured (inactive) CrylF 
~"'·~-~~·~~"'~;""' ... '-Mocj.~Xi""!'a1. 

protein with an ELISA kit manufactured by Strategic Diagnostics Inc. The second objective was 
~ ... _~=.'L~'_-_,-uI..! __ ~:;",,')._-.'_-""~ ___ ~-4., __ ...... -_~~_::.,..,.,....'-M~~'-t¥.',':.c.;>-"""'cr, ~-::-, ... ~",,~?>-.,- .... 1'-~~~'l',..'~·~-,."J~'JIP",~- """-"~""""~~V'" -.. ~ .. ~_ .. ~ .... -.;-........ __ ct,........_ ...,~, •. "-~_- - ........ -..".".-.~~,o.--:,.....,..,_ .. ,..,~ __ 

to examine whether there is any significant breakdown of the truncated CrylF protein following 
_ 1 ;-"I'f~~""':':'1"-..!~';.<";"<'l":" ....... ~_~_._--.~...--.._:-~~·"'F~~~-'-~'-~"".F-'-"-""""'O::"'"""l--'-,",P~~;"if" ....... -.~.c-- __ -........ /-.....,..' ... ,- '-,... ·',... .... 1-.... _.-.._, -" .. ". _ "-i<n"~"'i""",...,.-'7-_ .1'.,:- .; ... 

-wt treatment by using gel electrophoresis and Western blot analysis with polyclonal antibodies. 

MATERIALS AND METHODS 

Test Substance 

The truncated CrylFprotein was obtained from the Test Substance Coordinator, Dow 

AgroSciences LLC, 9330 Zionsville Road, Building 304, Indianapolis, IN 46268. The test 

substance was a recombinant protein produced by a genetically modified strain of Pseudomonas 

fluorescens. The Dow AgroSciences (DAS) test substance number for this lot of the truncated 

CrylF protein is TSN 101788. The CrylF protein was 13.7% of the total solid weight of the 

lyophilized powder (Collins 2001). It should be pointed out that in this lyophilized preparation, 



.-.-, ~:- -"', .. 
-.~--.---~-~--
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the purity of the CrylF protein was >80% in terms of the percentage of Cry IF protein to total 

proteins (Evans 1998, Collins 2001, Schafer and Schwedler 2001). The dried preparation also 

contains non-proteinacious substances such as buffering chemicals and salts, which were present 

in the liquid formulation before freeze-drying. The non-proteinacious substances account for the 

major portion of the weight in the lyophilized powder. This microbially-derived CrylF protein 

has been demonstrated to be equivalent to the transgenic com-produced CrylF in other studies 

(Evans 1998, Schafer and Schwedler 2001). 

Reference Substance 

The pre-stained protein molecular weight (MW) markers from Bio-Rad (catalog #161-0318) 

were used as MW references in gel electrophoresis and Western blot analysis. 

ELISA of Heated and Non-heated CrylF 

A liquid solution of the CrylF protein was prepared from the lyophilized powder (TSN 101788), 

and diluted to 1000 ng/mL with PBST (phosphate buffered saline with Tween 20, Sigma catalog 

# P3563). The solution was divided into OOS-mL aliquots and heated in different water baths at 

1) 75°C for 30 min, 2) 90°C for 30 min, or 3) 100 °C for 15 min. The non-heated sample was 

kept at 4°C in a refrigerator. After treatment, all samples were kept on ice until analysis by a 

microtiter plate ELISA test kit available from Strategic Diagnostics Inc (Product Part No. 

7020000). The samples were diluted with PBST to certain concentrations when loading into the 

wells of the ELISA plates. The assay uses a double antibody sandwich ELISA format. 

Polyclonal antibodies specific to the CrylF protein are coated onto the microtiter plates. CrylF 

samples were incubated in the wells of the plate together with the horseradish peroxidase (HRP)

conjugate of a second antibody which is a monoclonal specific to Cry IF, forming an enzyme

labeled sandwich of the CrylF protein (Figure 1). After incubation, the plate was washed to 

remove unbound reagents and proteins. A second incubation was then performed with a 

substrate solution. After this incubation, the enzyme reaction was stopped, and the color 
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intensity of the samples and standard was measured at 450 nm using a microplate optical-density 

reader. The concentration of Cry IF protein in each sample was calculated based on a standard 

[_; curve generated using non-heated Cry1F protein. 

n Gel Electrophoresis and Western Blot Analysis of Heated and Non-heated Cry1F 

I. 
i The Cry1F protein (TSN 101788) was suspended in 20 mM CAPS buffer (PH 10.5) at 1 mg 

I.~\ 

I : 
'--

I'; 
U 

lyophilized powder per mL buffer. The solution was mixed with Laemmli sample buffer (Bio

Rad catalog #161-0737) containing 5% freshly added p-mercaptoethanol (P-ME). Separate 

aliquots ofthe Cry1F solution were treated 1) heated by boiling at 100 DC for 5 min, 2) heated by 

boiling at 100 DC for 15 min, and 3) non-heated. The samples were loaded onto 4-15% gradient 

gels (Bio-Rad catalog #161-1104), and a Mini-PROTEAN III module was used. Electrophoresis 

was conducted at a constant voltage of 200 V for approximately 30 min. The electrophoresis 

buffer was Tris/Glycine/SDS buffer from Bio-Rad (catalog #161-0755). After electrophoresis, 

identical gels were either stained with Coomassie Brilliant Blue (CBB) or electro-blotted to a 

nitrocellulose membrane with a Mini Trans-Blot electrophoretic transfer cell (Bio-Rad) for 60 

min under a constant voltage of 100 V. For immunodetection of the Western blotted membrane, 

a specific rabbit polyclonal antibody (PAb) against truncated Cry1F was used aS,the primary 

antibody (lot #200.310-4, Strategic Diagnostics Inc., Newark, Delaware). A conjugate of goat 

anti-rabbit IgG (H+L)-alkaline phosphatase (catalog # 31340, Pierce, Rockford, Illinois) was 

used as the secondary antibody. A substrate solution containing 100 mM Tris, 100 mM NaCI, 

5 mM MgCb, 0.025% 5-bromo-4-chloro-3-indolyl phosphate (BCIP), and 0.05% p-nitroblue 

tetrazolium chloride (NBT) was used for colorimetric development of the immunoreactive 

protein bands. This experiment was repeated on two separate test dates. 
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Table 1 shows the ELISA results of the heated and non-heated CrylF protein. The concentration 

of Cry 1 F protein measured in the non-heated sample matched the amount added to the aliquot. 

When the CrylF protein was heated to 75 or 90°C for 30 min, or 100 °C for 15 min, the ELISA 

kit could no longer detect it at any of the concentrations tested. A small amount of the CrylF 

protein was measured in some treatments after heating. The measured level in these heat-treated 

samples was less than 2% of the amount added. 

The current study showed that the CrylF ELISA could not detect the protein after treatment with 

heat. The ELISA appeared only to recognize native CrylF protein which was not denatured or 

inactivated by the heat treatment. The small amount of protein detected in some treatments is 

likely due to incomplete denaturing of the sample or experimental error around background 

optical densities. A study conducted by Herman (2000) demonstrated that truncated CrylF 

protein was inactivated and lost its insecticidal or biological activity following exposure to 75°C 

or higher for 30 min (Appendix A), suggesting that the three dimensional structure of the CrylF 

protein had been destroyed following these heat treatments. 

The results indicate that the epitope (i.e., binding site) for the monoclonal antibody (MAb) used 

in the sandwich ELISA format was destroyed once the CrylF protein was heated and the three 

dimensional structure unfolded. An epitope is the region of an antigen that binds to an antibody. 

Epitopes on protein antigens, such as Cry 1 F protein, are local surface structures that can be 

formed by contiguous or non-contiguous amino acid sequences (Berzofsky and Berkower 1984). 

A preparation of polyclonal antibodies (P Ab) contains many different antibodies that recognize a 

protein antigen through multiple epitopes, including those on the secondary or tertiary structure, 

and those in the contiguous sequence of a polypeptide chain. After heat treatment, the denatured 

protein would lose many but not all epitopes that are recognized by the P Ab. Also the binding 

affinity of P Ab to a denatured protein would be significantly reduced if the P Ab was originally 
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generated using the native protein as antigen. Thus, even though a P Ab preparation often detects 

a protein in both native and denatured states, the sensitivity to the denatured protein could be 

dramatically reduced. A monoclonal antibody (MAb), on the other hand, would only recognize 

and bind to a specific epitope of a protein. If this epitope is a part of the secondary or tertiary 

structure composed by non-contiguous amino acid sequences, the binding affinity would be lost 

once the protein is heated to certain temperature and the three-dimensional structure is destroyed . 

The MAb used in the CrylF ELISA sandwich seems to be one such example. The advantage of 

using such an ELISA kit is that one would be able to measure the active CrylF protein in 

samples. 

The ELISA data (Table 1) and the insect-activity data (Appendix A) appeared to correlate well, 

and confirm this conclusion. In the 4 DC treatment, the CrylF protein remained active resulting 

in 96% growth inhibition and 31 % mortality to tobacco budworm at the dosage used (Appendix 

A), and the complete detection by ELISA (Table 1). After treatments at 75 or 90 DC for 30 min, 

the CrylF protein lost biological activity against tobacco budworm (Appendix A), and the 

ELISA results showed no detection of Cry IF (Table 1). 

Gel Electrophoresis and Western Blot Analysis of Heated and Non-heated CrylF 

Heat-treated (100 DC for 5 or 15 minutes) and non-heated (kept at approximately 4 DC in a 

refrigerator, mixed with Laemmli sample buffer and loaded onto gels directly) CrylF protein 

were examined with gel electrophoresis and Western blot analysis. The experiment was 

conducted once in November 2001 (Figure 2) and again in January 2002 (Figure 3). The 

experiments on the two test dates used two different aliquots of the same P Ab that were stored 

under different conditions. An aliquot ofPAb stored in a refrigerator was used in November 

2001, and a newly thawed aliquot stored at -80 DC freezer was employed in January 2002. 

Figure 2 and Figure 3 show the photographs of Coomassie Brilliant Blue (CBB) stained gels and 

P Ab detected blotted membranes. In each figure, the same samples were first separated on 4-

15% gradient gel. After electrophoresis, one gel was stained with CBB which detects all the 
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proteins in each lane. A second identical gel was Western-blotted onto a nitrocellulose 

membrane, which was immuno-detected by using the rabbit PAb specific to CrylF as the 

primary antibody, and a goat anti-rabbit IgG (H+L)-alkaline phosphatase conjugate (Pierce) as 

the secondary antibody. It can be seen from the CBB stained gels (left photograph, labeled as A) 

that the CrylF band (approximately 65 kDa) remained essentially unchanged before and after 

heat treatment. It can also be seen from P Ab detected blotted membrane (right photograph, 

labeled as B) that both heated and non-heated CrylF were reactive to the PAb. 

On the Western blotted membranes, a reactive smear was observed in the non-heated sample 

lanes (lane 2 of Figures 2B and 3B), while no smear was observed in the heated-sample lanes on 

the same membrane. In addition, no obvious smear was seen on CBB stained gels regardless 

whether the protein was subject to heat treatment or not. This observation is expected and is due 

to several reasons. 

First, the reason that a smear in the non-heated sample lanes was seen on Western blot and not 

on the CBB stained gels was due to the difference of detection limit between P Ab and CBB. 

PAb sensitivity to CrylF is at the pg level, while CBB sensitivity to proteins on gels is at the 

level of multi-tens ng or higher. So the same amount of Cry IF protein could be detected on the 

Western blot, but not enough is present to be visible on CBB stained gels. 

Secondly, on the Western blot membrane the phenomenon of a smear in non-heated-sample 

lanes, but not in the heated-sample lanes is likely the result of multiple factors. The most 

important factor was the difference in mobility during gel electrophoresis between heated and 

non-heated CrylF protein molecules. Normally, during electrophoresis on a polyacrylamide gel, 

the migration velocity of proteins mainly depends on the charge, mass, and shape of the proteins. 

When proteins are heated in the presence of SDS and a reducing agent (P-ME), they are 

denatured and unfolded. In addition, the negatively charged SDS molecules coat the unfolded 

polypeptide chains with a strong negative charge, which covers up the intrinsic charge of 

proteins. Thus, in heated protein samples, individual charge differences of the proteins are 

masked, and all proteins have approximately the same charge/mass ratio. For this reason, the 
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heated, denatured proteins move in the SDS-PAGE gel only based on molecular weight (Gorg 

and Westermeier 1999, Speicher 1999). As expected, the heat-treated Cry1F protein moved 

uniformly on the gels, and appears as a clear band (approximately 65 kDa) on the blotted 

membrane (lane 3 of Figure 2B, lanes 3 and 4 of Figure 3B). In the non-heated protein sample, 

the majority ofCry1F molecules also unfolded and was coated by SDS molecules, because SDS 

can unfold protein molecules without heat treatment but at a much slower rate. The fully coated 

Cry1F protein molecules in non-heated samples migrated to the expected position similar to the 

heated Cry1F. However, some Cry1F molecules, especially those in aggregated forms, remained 

in native state, and were only partially coated by SDS due to the limited accessibility of the 

native structure. Therefore, these molecules would not move through the gel based exclusively 

on their molecular weight. Instead, their movements are dependent upon the collective result of 

their charges, molecular mass, and the ionic or hydrophobic interactions between molecules 

(which may cause aggregation). The heterogeneity in charge and aggregation among the 

partially SDS-coated Cry1F molecules caused them to migrate to varying positions on the lane. 

This spread ofCry1F molecules was detected by the extremely sensitive Western blot analysis 

with P Ab, resulting in a smear in the non-heated-sample lanes on the membrane. It should be 

noted that smearing phenomenon is very often seen in running native-PAGE gels, where no SDS 

is added and no heating is applied to protein samples. 

Another factor that might also contribute to the smearing phenomenon in non-heated sample 

lanes was the significant difference between the immunoreactivity (binding affinity) of the PAb 

to the non-heated Cry1F and to the heated Cry1F. As discussed earlier in this report, even 

though a PAb preparation can detect Cry1F in both native (non-heated) and denatured (heated) 

states, the reactivity was significantly higher for non-heated Cry1F than heated Cry1F because 

many epitopes were lost on heated Cry 1 F protein molecules. The high reactivity of P Ab to non

heated Cry1F enhanced the detection sensitivity for the non-heated sample lanes on the Western 

blot. 

Dow AgroSciences scientists have used the Cry1F specific PAb for Western blot analysis or for 

making immunoaffinity columns in several studies (Korjagin 2001, Gao et al. 2001, Herman anp 
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Gao 2001, Schafer and Schwedler 2001). In all of those studies the Cry1F samples were heated 

(boiled) before being loaded on gels for Western blot analysis. Therefore, no smear was 

observed in those studies. In the current study a Cry1F sample was intentionally not heated 

before loading onto the gels in order to examine the difference between heated and non-heated 

Cry1F protein on gels and blots. 

Finally, it should also be noted that a trace amount of a protein at approximately 50-51 kDa was 

observed in the non-heated protein sample (lane 2 of Figures 2 and 3, more visible on the 

Western blot). In the heated lanes (lanes 3 and 4), this band disappeared, while two peptide 

fragments at apparent molecular weights of approximately 23-25 kDa were detected. This 

suggests that the 50-51 kDa band might be a dimer of the two peptides linked together by 

disulfide bond(s) before heat application in the presence of the reducing agent ~-ME. This minor 

dimeric protein was likely generated during the preparation of the microbial Cry1F protein lot. 

CONCLUSIONS 

The study demonstrated that there was a significant difference between the detectability of 

Cry1F protein by an ELISA test kit before and after heat treatment of the protein. If heated for 

30 minutes at 75°C or higher, the Cry1F protein was inactivated and lost its biological activity, 

as well as detectability (or binding affinity) by the ELISA test kit. Gel electrophoresis and 

Western blot analysis indicated that the molecular mass of the Cry1F protein (approximately 65 

kDa) was unchanged after heat treatment, as would be expected for most proteins including 

previously registered insecticidal crystal proteins originated from Bacillus thuringiensis. The 

loss of biological activity ofCry1F upon heat treatment indicates the unfolding and destruction 

of the three-dimensional structure of Cry 1 F protein. The results of gel electrophoresis and 

Western blot of non-heated and heat-treated Cry1F protein are extensively discussed in this 

report. 
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Table 1. ELISA Data of Cry IF Standard Treated at Different Temperatures 

CrylF Concentrationa 4°C 75°C 30 min 90 °C 30 min 100°C 15 min 

(ng/ml) (ng/ml)b (ng/ml)b (ng/ml)b (ng/ml)b 

10.00 10.01 0.00 0.00 0.00 

8.00 7.97 0.00 0.00 0.00 

6.00 5.87 0.13 0.00 0.00 

3.75 3.87 0.00 0.00 0.01 

2.00 1.94 0.01 0.00 0.01 

0.75 0.65 0.01 0.00 0.01 

0.25 0.24 0.02 0.02 0.04 

Notes: 

a Expected concentration based on Cry 1 F added before heat treatment. 

b Detected concentration after treatment. 
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Figure 1. 

HRP 

Cry 1 F specific 
monoclonal antibody 

Cry1F specific 
polyclonal antibody 

Illustration of the Double Antibody Sandwich ELISA. 
HRP: horseradish peroxidase. 
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3 

B. Western Blot 

Coomassie Brilliant Blue (CBB) Stained Gel and Western Blotted Membrane of 
Cry1F Protein Before and After Heat Treatment (Conducted on November 27, 
2001). 
A: Coomassie Brilliant Blue stained gel 
B: Western blotted membrane detected by polyclonal antibodies 
Lane 1: pre-stained molecular weight markers (Bio-Rad) 
Lane 2: Cry1F, non-heated, loaded 0.7 IJg 
Lane 3: Cry1F, heated at 100 DC for 15 min, loaded 0.7 IJg 
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3 4 

A: eBB stained gel B: Western blot 

Coomassie Brilliant Blue (CBB) Stained Gel and Western Blotted Membrane of 
Cry1F Protein Before and After Heat Treatment (Conducted on January 9, 2002). 
A: Coomassie Brilliant Blue stained gel 
B: Western blotted membrane detected by polyclonal antibodies 
Lane 1: pre-stained molecular weight markers (Bio-Rad) 
Lane 2: Cry1F, non-heated, loaded 0.7 Jlg 
Lane 3: Cry1F, heated at 100°C for 5 min, loaded 0.7 Jlg 
Lane 4: Cry1F, heated at 100°C for 15 min, loaded 0.7 Jlg 
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Appendix A-Biological Activity of Cry IF on Tobacco Budworm Following Heat Treatment 
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Table A-I. Biological Activity of CrylF on Tobacco Budworm Following Heat Treatment 
(Cited from Dow AgroSciences Study Report GH-C 5144 by R. A. Herman). 

Treatment % of Mortalitya % of Growth Inhibitionb 

4 DC 31% 96% 

60 DC 30 min 25% 93% 

75 DC 30 min 0% 8% 

90 DC 30 min 0% 3% 

Notes to superscripts: 

a % of mortality was calculated based on the number of dead insects to the total number of 
insects. 

b % of growth inhibition was calculated based on the reduction in the total weight of live insects 
in the CrylF treatments to that of the negative buffer control treatment. 
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(Fax ) 
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Dow Chemical Japan Ltd 
Dow AgroSciences 
Tennoz Central Tower 

(Fax .- 81-3-5460-6253) 
(Tel.' 81-3-5460-2311) 

2-2{ Higashi Shinagawa 2-chome, Shinagawa-ku, Tokyo 140-8617 

This is in reply to your request via e-mail of July 11. Hope it could be of some belp 
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. 2002 14;24 

Japal"\es$ Heroulex [ approvals 

The Australian authoritfes have requested that I provide an update on Herculex approvals. Would you please. f~ 
to me any appropriate letter from MAFF or MHLW which signifies that Herculex has been approved in your 
country. 

thanks and regards 
 

 
RegulatolY Specialist ph +61  
Dow Agro$ciences fx+61 (0)297763199 
LocKed Bag 502 email  
Frenchs Forest 1640 mobile  
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[1:: ... (. It l6C:9 OHS so: 



lid 
r-I 

Ii 

n L _ ! 

I'-

II 

I. \ 
1-( 

l
L_,'1 

, 

.j 

1--: 

", 

Study Title: 

Tes[ Substance: 

lNCORPO 

PROTOCOL FOR STUDY 4281·98 
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A. QENERAL 

I . Srudy TirLe.;, 

2. Pm;pose: 

3. R~ulatory Compliance; 

4. OyaHty Assuran~ 

5. Ir:st Substance: 

6. Proposed Schedule: 

FF81-1 (Rev; 010(98) 
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PROTOCOL POR. STUDY 4281-98 
Page 2 of8 

PROTOCOL FOR STUDY 4281-98 

ACUTE ORAL TOXICITY STUDY IN MICE 

To assess tho acute oral toxicity potential of the test substance when 
administered by the oral route (gavage) to mice. 

This study will be conducted in accordance with Pesticide Assessment 
Guidelines, Subdivision F, Hazard Evaluation: Human and Domestic 
Animals, Series 81-1. 

This srudy will be conducted in compliance with Good Laboratory 
Practice Standards: 
1. EPA FIFRA: 40 CFR 160 
2. OECD: C(81)30 (Final) 
3. Japanese MAFF 

All procedures in this protocol arc in compliance with Animal Welfare 
Act Regulations. All methods can be found in STILLMEADOW, Inc. 
Standard Operatins Procedures (SOPS). 

The Protocol is reviewed by the Quality Assurance Unit (QAU). The 
study information will be eruered into the Master Schedule. The study 
will be inspected at leallt once during its progress. Further inspections 
may be scheduled as needed to ensure the integrity of the .rudy. Any 
deviations from SOPs, the Protocol. or Good Laboracory Practice 
Standards wiD be hnmediatelyreponed to the SlTJdy Dift~tor and 
Management. The report will be audited and a statement prepared and 
signed which shall specify the datestnspccrions were made and fIndings 
reported to Management and to the Study Director. 

CrylF Bacillus thuringiensis sUbsp. aiZawai Delta-endotoxin. Test 
.' substance identification should im:lude me name, batch nwnber. and 
"I purity. Infonnation regarding safety t stability, storage c:onditions, and 

disposal should also be provided by dle Sponsor. The :lSInsor assumes 
~~~li~ !2!,e!!ilt~~~~_ ysli ana- .-" 
arcfi'{vmg 0 reserve samples WIll be the responsibility of tho Sponsor. 

Testing will begin within approximately three weeks of receipt of the 
test substance and authorization to condUCt me study. 

Proposed Stan Date: 
Proposed End Date: 

June 17, 1998 
luly 1, 1998 

The study will be extended it sevl:ral dose levels are required. 

STILLMEAOOW, Inc. 

HI 39IJd :JNI MOa\;;l3WllIlS 8PP80P~t8l LP:Pt t00l/9t/t0 
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C.:~. GENERAL (cont.) 

7. Sru<b: Director: 

8. EXperimentAl Summary: 

9. ProtocQI AmendmentS: 

10. Spo~sor Audits: 

PROTOCOL FOR STUDY 4281~98 
Page 3 of 8 

 

The test substance will be administered to mice orally by savage. The 
animals will be Observed three times on the day of doainS for mortality 
and signs of pharmacologic and/or toxicologic effects and once daily 
thereafter for at least 14 days. If a sufficient number of dose levels are 
tested, an LD.50 with slope function and 95 % confidence limits will be 
calculated. 

Any alrcration in the Protocol will be justified. approved by the Srudy 
Director and Sponsor. and recorded in writing. 

The Sponsor may send an authorized representativ4!l to inaptct the test 
system and/or data on the STILLMEADOW, In~. premises during 
normal working hours. 

S11LIJ\.fHADOW,loc. 
FF81-1 (Rev: 010198) 
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EXPERIMENTAL DESIG~ 

1. Animals 

2. 

a. Species: 

b. Strain/Source: 

C. 1 ustificalion 
of Species: 

d. Quantity and Sex: 

e Age/Weight: 

f. Identification: 

g. Acclimation and 
Health Status: 

Animal HusbandlY 

a. Cages: 

b. Number per Cage: 

c. Food: 

d. Water: 

e. Contaminants: 

f. Envirorunent: 

FF81-1 (Rev: 010198) 

i 

Albino mice 

PROTOCOL FOR STUDY 4281-98 
Pale 4 of 8 

IeR (Harlan Sprague Dawley. Inc., Houston, TX) 

Rodents are conventionally used to provide an index of toxicity on 
which hwnan hazard can be judged. Mice were chosen because they 
require less test substance for dOling. 

Five males and five females (nulliparous and non-pregnant) for the 
initial dose level and Slsex. for any additional do. levels. if required 
(see B.l.g,). 

Young adult (8 - 12 wecb) Minimum body weighl of 21-291. 
Weight variation sball not exc= ±20 % of the mean for each sex. 

Ear punch 

Animals will be acclimated for at least five days prior to testing. 
Nanna! weight gain, appearance, and behavior will be factors used to 
select healthy animals for te5tiq. Only naive animall will be 
selected. 

Polycarbonate boxes with wire lOps; hardwood beddm,. 
A~ls will be hOUSed individually during the stQdy. 

PM! Feeds, Inc." Ponnulab #~8, available ad libitum prior to 
fasting and after dosinS. Analyzed by marrufacrurer. 

Tap water; available ad libitum (water bottles). Municipal water 
supply analyzed by Texas Nawra1 R.esource Conservation 
Commission (TNRCC) Water UtWties Division. 

There are no known conwninants in me feed or water available to 
laboratory animals that would. be expected to interfere with this srody. 

Environmental controls for the animal room will be set to maintain a 
temperature of approximately 22 DC ± 3°C, a relative humidity range 
of approximately 30 - 80~, a 12-hour light/dark cycle (regulated 
automatically), and room 'Iendladon of approximacely 10 - 12 air 
changes per hour. 

SflLLMEADOW, Inc. 

913 38~d :JNI MOO'i73WllIlS 8PP813P~18G LP:P1 1B0G/91/10 
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PROTOCOL FOR STUDY 4281~98 
Page S of 8 

(") 9. E~PER'MENTAL DESIGN (cant.) 

3. Thst Substance AdmjnistratiQD 

a. Prepara[ion of Animals: Animals will be fasted for at least 16 hours prior to dO$ing. Food will 
be made available immediately after dosing. 

b. 

c. 

d. 

f. 

Reason for Route of 
Administration: 

Assignment of Animals 
to Groups: 

Preparation of 
Test Substance: 

Dosing: 

ContrOl Groups: ! 

Historically, the oral route has been a route of choice for evaluation 
of the toxicity potential of a test substance and is a potential route of 
human exposUfc. 

Animals wUl be randomly assigned to groups so that individual body 
weights will not exceed ±20 % of the mean weilht fot eaell sex. 

The test substance will be administered diluted in an appropriate 
vehicle to the most conceDtrIUed workable dilution. All ~s in a 
dose group will receive the same concentration of the test substance. 
Maximum dose volwne will not exceed 2 mUlOO g. The dosing 
solutions will be prepared and dosed immediately after mixing. 

The animals will be dosed by gavage with an appropriateJy~sized 
stainless steel ball-tipped dosing needle and syriQge. Individual doses 
will be calculated based upon the animal t s bodywc:igbt on the day of 
test substance administration. 

If the rest substance is .administered as received, a controllJroup is not 
necessary~ If the test. substance is administered in a vehicle for which 
the toxicity is not known. then a vehicle control group (five males and 
five females) will be required. 

g. Dose Level: A single dose level of approximately SOSO mgJlcg will be administered 
.' to five animals per sex. If no mortality occurs at this level, no further 
'I resting is required. 

If mortality meets or exceeds 40% in either or both sexes at the level 
tested, then at least two additional dose levels wUl be tested for those 
sexes upon approval bySpollSOt. There will be at leut five: animals 
(five males and/or five females) per dose level. The number and 
spacing of dose levels will be chosen in collaboration widllhe 
Sponsor so that an LD5(I can be derormined. If both sexes are tested 
at a given dose level. then the group wiU consist of an equal number 
of males and females. 

FF81-1 (Rev: 010198) mLLMBADOW, mI!. 
90 39'11d 8NI MOO\;j3WllIlS 8pp80p~18Z Lp:pl 100Z/91/10 
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PROTOCOL POR STUDY 4281-98 
Page 6 of 8 

EXPERIMENTAL peSIGt;l (cant.) 

4, ObSeD'3tjQPS 

a, Clinical Signs: Observations for signs ofphannacologic and/or tQxicoloBic effects 
will be made three limes on the day of dosina, and daily thereafter for 
14 days. Mortality checks win be performed twif:e dany. separated 
by at least 4 honrs. throughout the duration of the study. The 
duration of the study should be detennined by tIv: toxic reactions and 
may be extended beyond 14 days when considered UCeilary. The 
nature, onset, seven I and duration of all gross or visible 
15 annaco ogle or ~~oI211C JlIC~.,..wrr[lie BS42l4lf!. ... 
~-..... --
Observations wUl include: skin, fur. eyes and mucous membranes, 
somatomotor activity. and behavior patlern. Particular attention will 
be given to tremors, convulSions. salivation, diarmaa, ledmrgy, sleep, 
and coma. 

b, Body Weiihts: Body weights will be recorded on lhe day prior to dOling (Day .1), 
the day of dosing (Day 0). and weekly thereafter (Days 7 and 14), or 
at the time of dis<:overy after death. 

c. Sacrifice of Animals: All survivini animals will be saorificed with an overexposure to CO2, 

d. Necropsy: A gross necropsy will be conducted on each animal at tennination of 
the study or at the time of discovery after death, IUld the results 
recorded. The gtoss necropsy &ball include the folloWiq: 

5, EyaluAtion of Results.;. , 

6. IsfS( Substance 
Ac>oyntabjlity: 

1. Gross observations of external surfaces; all orificea; and 
thoracic, abdominal. and pelvic cavities. 

2. Upon request of the Sponsor,sections of abnormal tiasues may 
. be saved in 10" neutral buffeted formalin for pouible 
histopathololic examination. Tjssues will be.dilcarded if 
histopathology is not perfonned. 

i Unless only a single dose level is te~. an LD"o with slope function 
and 95 % confidence limits will be calculated for malta. females. and 
males and females combined (if OI:CftSitated by mortalicy in one or 
both sexes) by the method of Litchfield and Wilcoxon (Litchfield. 
J. T., Ir., and Wilcoxon, f.: A SiJnplitied Method of Evaluating 
Dose-E{fe(:t Experiments. I, Ph.AnD, &; Exp TIter. 26, 99-115, 1949) 
or ocher appropriate method. 

A comprehensive inventory of test subsra.nce received and used will 
be kept. The test substanee container(s) will be weiShed when 
received at this facility, and a record of all test subsaance use will be 
maintained. Test substance and test substance dosing solutions will be 
stored in the orilinal containers. or in the eqUivalent thereof, or in 
glass containers with Teflon-lined caps. 

STILLMEAOOW. fltt' 
FF81·1 (Rev; 010198) 
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PROTOCOL FOR STUDY 4281-98 
Page 7 of 8 

. ......-~-" .... 
(,-: ,) u. EXPE,{IMENTAL DESICJ,N (cont.) 

1. Djsposal of Unused 
Test Sybstaoc~; 

1<. Safety Precllutions..;, 

c. OATh MANAGEMENI 

1. Rr~ 

Unused test substance will be returned or disposed of at the Sponsor's 
expense after the termination of the srody. The Sponaor should 
specify return or disposal at the time of study authorization. If 
retUrned. the recipient of the test substance will be notified in advance 
of shipping. The samplewUl be accompanied by a chain of custody 
letter describing the sample(s) contained in the shipment. 

General safety precautions required by laboratory SOPs will be 
followed, The Sponsor wiu supply basic toxicity data on the test 
substance to be used. However, since the tmdcicy of test substances is 
often not well characrerized, this laboratory will be conservative in 
setting safety procedures. The Sponsor or Sponsor's Repmentative 
shall be notified of any exposures requiring a phytlician's examination 
or care. 

The following records will be maintained during the study and 
transferred to the STILLMEADOW, Inc. archives upon SUldy 
lennination. 

a. Protocol and Protocol Amendments (if any). 
b. Pinal repon and amendments (if any). 
c. Study correspondence. 
d. Animal receipt/acclimation data. 
e. Test substa.nce receipt, ideruiflcation as supplied by Sponsor, 

preparation. administration, aDd disposition. 
f. 
g. 

__ h. 

___ i. 

i j. 

Test animal information: number. sex. source, strain. 
Body weight data; 

. Daily observation data for signs of phannacologic and/or 
toxicologic effecrs. 
Mortality dara. gross necropsy fUldings, and hisWpatbology 
fUBd~s. ifteqoes~. 
Calculations (if any) of the LDso and slope determinations with 
9S" confidence limits. 

k. SOPlProlocol deviations 
l. Other pemnent data. 

All raw data will be retained at STILLMEADOW. Inc. 

I. FF81-1 (Rev: 010198) STILLMEADOW, InC!. 
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0) c. DATA MANAGEMENT (cant.) 

3. P"'I& B~ggC;iD~; 

4. BS:~Q[I S!.Ibmissi,m: 

i 

FF81-1 (Rev: 010198) 

PROTOCOL FOR STUDY 4281-98 
Page 8 of 8 

The fInal repon will include aU data as described in the Good 
Laboratory Practice Sranclards. including: 

a. Statement from the Quality Assurance Unit. 
b. Signature of the SnIdy Director. 
c. A GLP Compliance Statement si,aned by the SNdy Director. 
d . Names of scientific: personnel involved in the study. 
e. Dates of study initiation and tennination. 
f. Identification. description, preparation, and storage of the [est 

substance. 
g. All penineJu animal data, animal husbandry, dosing infonnation. 

and observation methods. 
h. Description of the test procedures. 
i. If calculated, the LD", and slope function ~ta with 9S % 

confidence Umits for males, females, and males and females 
combined (If necessitated by mortality in one or borb sexes). 

j. Individual body weishrs. 
k. Observations on the nature, onset, severity, and duration of all 

grosS or visible phal'DJ8cololic and/or toxicolopc signs. 
Nonroutine fmdings will be addressed in a discuuion secrion in 
which the relationsbip EO treatment and historical data wiJI be 
evaluated. 

I. Individual mortality data, gross necropsy findin.8, and 
histopathology ftndinlS. if requested . 

m. A reference to this Protocol. 

A report will be submiued after tennination of the in-life portion of 
the srudy (subject to completion of histopathology, if requested). 

G0 39~d 8NI MOa'i:13WT1I1S 

STILLMIADOW, Inc. 
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(In accordance with 40 CFR part 152, this summary is available 
for public release after registration) 
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Dow AgroSciences LLC 
Study 10: GH-C 5367 

Page 2 of2 

In Vitro Simulated Gastric Fluid Digestibility Study of Truncated CrylF Delta-endotoxin 
Derived from Pseudomonas fluorescens 

SUMMARY 

Com plants have been genetically modified through the introduction of a synthetic gene which 

encodes for a truncated version of an insecticidal protein (CrylFa2, commonly referred to as 

CrylF) isolated from Bacillus thuringiensis var. aizawai strain PS81l. This protein when 

expressed in com cultivars provides crop resistance against lepidopteran pests, including the 

European com borer (Ostrinia nubilalis). The purpose of this study was to evaluate the 

digestibility of the truncated CrylF protein in a simulated gastric fluid (SGF) model. The test 

and control substances were incubated with SGF for specific time intervals and then analyzed by 

sodium dodecyl sulfate polyacrylamide gel electrophoresis (SDS-PAGE) and Western blot 

analysis. Truncated CrylF was rapidly digested in less than 15 seconds in the simulated gastric 

model as demonstrated by SDS-PAGE and Western blot analysis. 
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In Vitro Simulated Gastric Fluid Digestibility Study of Truncated CrylF Delta-endotoxin 

Derived from Pseudomonas fluorescens 

ABSTRACT 

Com plants have been genetically modified through the introduction of a synthetic gene which 

encodes for a truncated version of an insecticidal protein (CrylFa2, commonly referred to as 

CrylF) isolated from Bacillus thuringiensis var. aizawai strain PS8ll. This protein when 

expressed in com cultivars provides crop resistance against lepidopteran pests, including the 

European com borer (Ostrinia nubilalis). The purpose of this study was to evaluate the 

digestibility of the truncated CrylF protein in a simulated gastric fluid (SGF) model. The test 

and control substances were incubated with SGF for specific time intervals and then analyzed by 

sodium dodecyl sulfate polyacrylamide gel electrophoresis (SDS-PAGE) and Western blot 

analysis. 
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The purpose of this study was to evaluate the digestibility of truncated Cry1F protein in 

simulated gastric fluid. The protein used as a test substance in this study was produced with a 

bacterium Pseudomonas jluorescens (Pj). The microbially derived Cry1F was shown to be 

biochemically and insecticidally equivalent to the Cry1F protein produced in transgenic TC1507 

corn plants (2, 3). Bovine serum albumin (BSA) and ~-lactoglobulin were included in the 

experimental design of this study for comparative purposes. BSA was used as a positive control 

for the experiment since it is known to degrade readily in SGF, and ~-lactoglobulin was used as a 

poorly digestible control since it is known to persist in SGF. The test and control proteins were 

incubated with SGF for specific time intervals and were analyzed by sodium dodecyl sulfate 

polyacrylamide gel electrophoresis (SDS-PAGE) and Western blot analysis. The biochemical 

and immunological methods employed in this study are standard techniques for protein analysis. 

SDS-PAGE separates proteins based on the apparent molecular weight (mass). Western blotting 

of proteins to a nitrocellulose membrane following SDS-PAGE and immunodetection with a 

protein specific antibody is widely used to identify the authenticity of a molecule in a crude 

preparation. 

EXPERIMENTAL 

Test Substances 

The test substance used in this study is listed in the following table: 

Test Substance ID Number % AI (w/w) Reference 

Cry1F TSN101788 13.7% BlOT 013056 (1) 
AI: active ingredient 
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The recombinant truncated CrylF protein was produced in P. fluorescens strain MR872, which 

was prepared at the Dow AgroSciences facility in San Diego, California. The CrylF protein was 

expressed in the bacterial cells as inclusion bodies and after fermentation the inclusion bodies 

were extracted and washed. The truncated CrylF was prepared by trypsinolysis of the full length 

CrylF protein. The Dow AgroSciences (DAS) test substance number for this lot ofthe truncated 

CrylF protein is TSN 101788. The CrylF protein was 13.7% of the total solid weight of the 

lyophilized powder (1). It should be noted that in this lyophilized preparation, the purity of the 

CrylF protein was quite high (>80%) in terms of the percentage of Cry IF protein to total protein 

as determined by SDS-PAGE analysis (1, 2). In the lyophilized powder, besides proteins 

(CrylF, its low molecular weight fragments and other proteins), there were also non

proteinaceous substances such as buffering chemicals and salts that were present in the liquid 

formulation before freeze-drying. The non-proteinaceous substances account for major portion 

of the weight in the lyophilized powder. This microbially derived CrylF protein has been 

demonstrated to be equivalent to the transgenic com-produced CrylF in other studies (2, 3). 

Control Substances 

The positive and negative control substances used in this study are listed in the following table: 

Control Substance 

Bovine serum albumin (BSA) 
p-Iactoglobulin 

Purity 

~96% 

~90% 

Reference 

Sigma Catalog #A9418 
Sigma Catalog #L 7880 

IDNumber 

Lot 118H0595 
Lot 70K7049 
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Reference Substances 

The reference substances used in this study are listed in the following table: 

Reference Substance 

Molecular Weight 
Markers 

Molecular Weight 
Markers 

Product Name 

Bio-Rad 
Kaleidoscope 
Prestained 
Standards 

BenchMark 
Protein Ladder 

Lot Number 

90032 

1097741 

Reference substances were chosen by the procedure used. 

Test Methods 

Assay 

Biochemical/ 
Western 
Blotting 

Biochemical! 
SDS-PAGE 
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Reference 

Bio-Rad Cat# 
161-0324 MW 
Markers of213, 
128, 85, 42.6, 
31.2, 18, and 8.5 
kDa 
GibcoBRL Cat# 
10747-012, MW 
Markers of 220, 
160, 120, 100, 
90, 80, 70, 60, 
50,40,30, 25, 
20, 15, and 10 
kDa 

Equimolar (~0.074 mM) solutions ofthe test and control substances were prepared as follows. 

TSN101788 (CrylF) was reconstituted by weighing 35.6 mg oflyophilized powder in a 4-mL 

test tube and adding 1 mL of 10 mM CAPS, pH 11.0. BSA was reconstituted by weighing 

24.8 mg of powder in a 15-mL centrifuge tube and adding 5 mL of3.0 mM NaCI, pH 1.2. 

p-Iactoglobulin was reconstituted by weighing 13.6 mg of powder and adding 5 mL of 3.0 mM 

NaCI, pH 1.2. Simulated gastric fluid (SGF) (PH ~1.2) containing approximately 0.3% (w/v) 

pepsin (Sigma Aldrich, st. Louis, MO) was prepared as described in the United States 

Pharmacopeia (4). 
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The digestions were perfonned for time intervals of 0, 15 and 30 seconds, and for 1, 2,5, 10 and 

15 minutes in a water bath set to 37°C. The three proteins, CrylF, BSA, and p-Iactoglobulin 

were digested as follows. Three 1.5-mL micro centrifuge tubes, each containing a 285-J,tL aliquot 

ofSGF, were placed in the 37°C water bath. After 5 minutes, 73.2 J,tg (15 J,tL) of Cry IF, 74.4 

J,tg (15 J,tL) ofBSA, and 40.8 J,tg (15 ilL) ofp-Iactoglobulin, respectively, were added to the 

tubes and a timer was set. After each specified incubation interval, 20 ilL of the reaction mixture 

was removed and added to tubes containing stop solution (8 ilL sodium carbonate). The stopped 

reactions were then placed on ice until all of the time points were sampled for the three proteins. 

An SGF reagent blank was prepared by substituting water for the sample protein and incubating 

for 0 and 15 minutes at 37°C. For each of the proteins above, a zero time point (undigested 

control) was prepared as follows. First, an aliquot of SGP was stopped with sodium carbonate 

and the respective protein was added to the solution. The digested proteins and their undigested 

'controls' were stored in a freezer overnight. 

The samples (each protein at each time point) were mixed with Laemmli sample buffer (Bio-Rad 

Laboratories, Hercules, CA), containing freshly added p-mercaptoethanol (Bio-Rad Laboratories, 

Hercules, CA). Single 10-20% polyacrylamide gels {Zaxis Inc., Hudson, OH) ofBSA and 

p-Iactoglobulin and duplicate gels of Cry IF were set up and loaded as described in the following 

table. 

Amount of 
Volume of protein (before Volume of 
sample loaded digestion) sample loaded Amount of protein 
per lane for loaded per lane per lane for (before digestion) 
SDS-PAGE for SDS-PAGE Western blot loaded per lane for 

Protein analysis analysis analysis Western blot analysis 

BSA 25 ilL ~1.77 J,tg N/A N/A 
p-Iactoglobulin 25 ilL ~0.97 Ilg N/A N/A 
CrylF 10 gL ~0.58 Ilg 10 gL ~ 0.12gg 

The samples were then electrophoresed at a constant amperage of 30 rnA per gel for 60 minutes. 

The electrophoresis buffer was Tris/Glycine/SDS buffer from Bio-Rad. After separation, three 

of the gels were stained with Pierce Gel Code Blue Stain. Proteins on the remaining CrylF gel 
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were electro-blotted to a nitrocellulose membrane using a Bio-Rad Criterion Blotter under a 

constant voltage of 100 v. Following protein transfer, the membrane was blocked with PBST 

and 5% powdered milk. Polyc1onal antibody specific to CrylF (Strategic Diagnostics 

Incorporated, Newark, NJ, lot #200.310-4) was then added to the blot to allow for protein 

detection. A conjugate of goat anti-rabbit IgG (H+L)- alkaline phosphatase (Pierce, Rockford, 

IL) was used as the secondary antibody. A substrate solution containing 100 mM Tris, 100 mM 

NaCI, 5 mM MgCh, 0.025% 5-bromo-4-chloro-3-indolyl phosphate (BCIP), and 0.05% 

p-nitroblue tetrazolium chloride (NBT) was used for colorimetric development of the 

immunoreactive protein bands. 

RESULTS 

The positive and negative controls, BSA and p-Iactoglobulin, respectively, responded as 

expected (Table 1). BSA was not detected at the 15 second time point when subjected to the 

simulated gastric environment (Figure 2, lane 3). p-Iactoglobulin remained readily detectable for 

15 minutes (the duration of the experiment) (Figure 1, lan,e 10). The test protein (CrylF and its 

minor degradation fragments) were not detectable at 15 seconds as demonstrated by both SDS

PAGE (Figure 3, Panel B, lane 4) and Western blot analysis (Figure 3, Panel A, lane 4). 

CONCLUSION 

Truncated microbial CrylF protein is readily digested by pepsin «15 seconds) under simulated 

~:- gastric conditions (PH 1.2) as demonstrated by both SDS-PAGE and Western blot analysis. 
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Table 1. Results of the In Vitro Digestibility Study of Truncated, Microbial CrylF Protein 
in Simulated Gastric Fluid 

Protein 

BSA 
CrylF 
p-Iactoglobulin 

Digestion time demonstrated by 
SDS-P AGE analysis 

<15 seconds 
<15 seconds 
>15 minutes 

Digestion time demonstrated by 
Western blot analysis 

N/A 
<15 seconds 
N/A 

f~,j      
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i [I I ... J 
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220 
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Lane Assignments for j3-lactoglobulin SDS-PAGE Gel 

M - Benchmark Protein Ladder 

1 - SGF Reagent Blank, 0 minute incubation 

2 - SGF Reagent Blank, 15 minute incubation 

3 - j3-lactoglobulin (0.97 I-lg), 0 minute digestion 

4 - 15 second digestion 

5 - 30 second digestion 

6 - 1 minute digestion 

7 - 2 minute digestion 

8 - 5 minute digestion 

9 - 10 minute digestion 

10 - 15 minute digestion 

* Note MW markers are labeled in kDa. 
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Figure 1. SDS-PAGE Analysis of j3-lactoglobulin Protein Subjected to Digestion in 
Simulated Gastric Fluid 
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SGP 

Lane Assignments for Bovine Serum Albumin SDS-PAGE Gel 

M - Benchmark Protein Ladder 

1 - SGF Reagent Blank, 0 minute incubation 

2 - SGF Reagent Blank, 15 minute incubation 

3 - Bovine Serum Albumin (1.77 f-I,g), 0 minute digestion 

4 - 15 second digestion 

5 - 30 second digestion 

6 - 1 minute digestion 

7 - 2 minute digestion 

8 - 5 minute digestion 

9 - 10 minute digestion 

10 - 15 minute digestion 

* Note MW markers are labeled in kDa. 
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Figure 2. SDS-PAGE Analysis of Bovine Serum Albumin Protein Subjected to Digestion in 
Simulated Gastric Fluid 
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Panel A: Cry1F Western Blot 

Lane Assignments 

M - Bio-Rad Prestained Standards 

1 - SGF Reagent Blank, 0 minute incubation 

2 - SGF Reagent Blank, 15 minute incubation 

3 - CrylF (0.12 /lg), 0 minute digestion 

4 - 15 second digestion 

5 - 30 second digestion 

6 - 1 minute digestion 

7 - 2 minute digestion 

8 - 5 minute digestion 

9 - 10 minute digestion 

10 - 15 minute digestion 

* Note MW markers are labeled in kDa. 
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Panel B: Cry1F SDS-PAGE Gel 

Lane Assignments 

M - Benchmark Protein Ladder 

1 - SGF Reagent Blank, 0 minute incubation 

2 - SGF Reagent Blank, 15 minute incubation 

3 - CrylF (0.58 /lg), 0 minute digestion 

4 - 15 second digestion 

5 - 30 second digestion 

6 - 1 minute digestion 

7 - 2 minute digestion 

8 - 5 minute digestion 

9 - 10 minute digestion 

10 - 15 minute digestion 

Figure 3. Western Blot and SDS-PAGE Analysis of Truncated, Microbial CrylF Protein 
Subjected to Digestion in Simulated Gastric Fluid 
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Characterization of the Recombinant CrylF protein Derived fromPseudomonasfluorescens and 
Transgenic Maize 

SUMMARY 

: Com plants have been genetically modified by the introduction of a synthetic gene which 
1 

encodes for a truncated version of an insecticidal protein (CrylFa2, commonly referred to as 

'-I Cryl F) isolated from Bacillus thuringiensis aizawai strain PS8ll. This protein when expressed 
[,~ i 
(.:i in com cultivars confers the crop resistance to lepidopteran pests, including the European com 
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borer (Ostrinia nubilalis). Because it would be difficult to isolate sufficient amounts of 

biologically active CrylF protein from com tissue to perform toxicological studies, the proteins 

were produced with a bacterium Pseudomonas fluorescens (Pj) through recombinant DNA 

technology. The microbial derived CrylF protein was used in various toxicology and eco

toxicology studies. It was therefore important to characterize the biochemical properties of both 

the plant and microbial derived proteins. 

Sodium dodecyl sulfate polyacrylamide gel electrophoresis (stained with coomassie blue and 

glycoprotein detection methods), Western blot, and matrix assisted laser desorption/ionization 

time-of-flight mass spectrometry (MALDI-TOF MS) were used to characterize the biochemical 

properties of the proteins. The CrylF protein from Pfand transgenic maize (event TC1507) 

were shown to be equivalent with respect to immunoreactivity, peptide mass fingerprints and the 

lack of post-translational glycosylation. There was a slight difference in the apparent molecular '-weight of the two proteins but this could be accounted for by additional truncation of the maize ... 
TIcuiliiii . +tN') _,.. -1 bII;r.~'IIiI!ioIiwli"""H ~.....,., - alinl ~ riirlN.; .t-. ..-_1 ~~ ..... -. -~t J - iIiL 

derived protein during purification. This data supports the use of the microbial protein for 
_._-- _ ... r- d ...... ....-.e= ... _.-.-. .... ~~,~ ..... ..,....,.~~ 

registration of transgenic com expressing CrylF. 
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Characterization ofthe Recombinant CrylF protein Derived from Pseudomonas fluorescens and 

Transgenic Maize 

ABSTRACT 

Com plants have been genetically modified by the introduction of a synthetic gene which 

encodes for a truncated version of an insecticidal protein (CrylFa2, commonly referred to as 

Cry 1 F) isolated from Bacillus thuringiensis aizawai strain PS81l. This protein when expressed 
I 
1- in com cultivars confers the crop resistance to lepidopteran pests, including the European com 

Ii 

. , i 

J 
. I 

" 

, ' 

f· .\ 
I ! 
I ' 

I· ' 

I. ' 
I , 
I 

borer (Ostrinia nubilalis). Because it would be difficult to isolate sufficient amounts of 

biologically active CrylF protein from com tissue to perform toxicological studies, the proteins 

were produced with a bacterium Pseudomonas fluorescens (Pj) through recombinant DNA 

technology. The microbial derived CrylF protein was used in various toxicology and eco

toxicology studies. It was therefore important to characterize the biochemical properties of both 

the plant and microbial derived proteins . 

Sodium dodecyl sulfate polyacrylamide gel electrophoresis (stained with coomassie blue and 

glycoprotein detection methods), Western blot, and matrix assisted laser desorption/ionization 

time-of-flight mass spectrometry (MALDI-TOF MS) were used to characterize the biochemical 

properties of the proteins. The Cry 1 F protein from PI and transgenic maize (event TC 1507) 

were shown to be equivalent with respect to immunoreactivity, peptide mass fingerprints and the 

lack of post-translational glycosylation. There was a slight difference in the apparent molecular 
----------~------------~~-----------'i- ~eight of the tw~ p~<?.!~!!!~J?!lt t~~ could be accou~ted for b~itional truncation of the maize 

derived protein duri~urification. This data supports the use of the microbial protein for 
~- ~"'---~~ 
registration of transgenic com expressing CrylF. 
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Com plants have been genetically modified by the introduction of a synthetic gene which 

encodes for a truncated version of an insecticidal protein (CrylFa2, commonly referred to as 

CrylF) isolated from Bacillus thuringiensis var. aizawai strain PS81l. This protein 

(approximately 66 kDa) when expressed in com cultivars confers resistance to lepidopteran 

pests, including the European com borer (Ostrinia nubilalis). Because it would be difficult to 

isolate sufficient amounts of biologically active CrylF protein from com tissue to perform 

toxicological studies, the proteins were produced with a bacterium Pseudomonas fluorescens (Pj) 

through recombinant DNA technology. The microbial derived CrylF protein was used in 

various toxicology and eco-toxicology studies. It was, therefore, important to characterize the 

biochemical properties of both the plant and microbial derived proteins. 

The biochemical and immunological methods employed in study are among those that have been 

well established for protein analysis. SDS-PAGE separates proteins based on the apparent 

molecular weight (mass). Western blotting of proteins to a nitrocellulose membrane following 

SDS-PAGE, and immunodetection with a protein specific antibody is widely used to identify the 

authenticity of a molecule in a crude preparation. In addition, staining for carbohydrate moieties 

linked to polypeptides (following electrophoresis) is a standard test to detect post-translational 

glycosylation of proteins. When treated with periodic acid, glycols present in glycoproteins are 

oxidized to aldehydes. The aldehydes are next exposed to a proprietary stain (Pierce Chemical 

Co.) and the glycols of the glycoprotein are visualized. Peptide mass fingerprinting by MALD,.!: 

: ~ ~ MS following trypsinolysis is among the most Po~~~.~~~~~!!~}eque~c~ 

<~ : 
I '·'1 
I -

I 
I 

,-- . , 

equivalency between two proteins (Henzel and Stults, 1996). 
__ • T ". . !!!Lpn Ii '«-... w,et .!"!I''' ! • ." ~""" • ..,.. __ .-.--
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n MATERIALS AND METHODS 

i~ 
I : I Generation and Purification of Test Substances 

il The recombinant microbial derived Cry1F protein was expressed by P. fluorescens strain MR872 

and purified as described in Appendix C of Project ill: MYC098-001 (Evans 1998). The 

solubilized, truncated Cry1F, TSN101788 (Collins 2001) was aliquoted and stored at -80°C 

until use. Transgenic maize TC1507leaftissue was harvested fresh at the Mycogen field 

research station in Windfall, IN. The leaves from the entire com plant were removed, placed in 

I 

!. 

.-. ........ .. 
plastic bags, stored on ice and transported to the Dow AgroSciences Indianapolis laboratory. 

Upon receipt in the lab, the leaves were stored frozen at -20 DC until use. Com leaf powder was 

prepared by grinding the tissue (mid-vein removed) in liquid nitrogen using a mortar and pestle. 

The proteins were extracted with PBST (Sigma Chemical, Catalog#: P-3563), 1 mM EDT A, 2 

mM DTT, 1 mM PMSF, pH 7.4. Large pieces of the leaf tissue were removed by filtering 

through several layers of cheese cloth followed by centrifugation at 17000xg for 30 minutes. 

The proteins were fractionated by using 75% ammonium sulfate precipitation and centrifugation. 

The protein precipitate was resuspended in PBST and filtered through a 0.45 micron membrane. 

The clarified extract was applied by gravity flow to a 4.2-mL immunoa(fini!Y.99Ipt1l11J.l?££ifiC 

:or Cry1F (Gao et a!, 2001) and no~.:~ecific..Rtotei12s.'Yere removed:!2x washin~ wi!U9Y-<!

PBST. The bound Cry1F protein was eluted with approximately 25 mL of 50 mM 

pyridine/acetic acid buffer, pH 3.2 and dried under vacuum centrifugation (sixteen 1.5 mL 

i 1 fractions). The protein was resuspended with 20 mM Tris pH 8.0 buffer and used for the 

I~ 
II 

subsequent studies. 

SDS-PAGE and Western Blot 

SDS-PAGE was performed with Zaxis gels (Zaxis Catalog#: 11O-0420T212) and an Integrated 

Separation Systems gel module. Protein samples were mixed with Laemmli sample buffer (Bio~ 

Rad Catalog#:161-0737) containing 5% freshly added BME and boiled for 5 minutes at 100°C. 



:' l ~ 
1 

,I 
i_~ 

[1 
[o>l 

~: 
: L_"'-..I 

--1 

I-i 
, i 

l I, 1"- I 

U 
1-) 
D 

o 

~- - ----'----,-- -'- - - '.' - . . . . 

Dow AgroSciences LLC 
Study ill: GH-C 5294 

Page 11 

The electrophoresis was conducted at a constant amperage of 40 rnA per gel for 60 minutes using 

Tris/glycine/SDS buffer (Bio-Rad Catalog#: 161-0732). After separation, the gel was cut in half 

with a fresh razor blade and half was stained with coomassie brilliant blue and half was stained 

with GelCode Glycoprotein stain (Pierce Catalog#: 24562). In addition, a second gel was 

prepared and the proteins were electro-blotted to a nitrocellulose membrane (Bio-Rad 

Catalog#:162-0145) with a Mini Trans-Blot electrophoretic transfer cell for 60 minutes under a 

constant voltage of 100 volts. For immunodetection, a Cry1F specific polyc1onal rabbit antibody 

(Strategic Diagnostics Inc., Lot#: 200.310-4) was used as the primary antibody. A conjugate of 

goat anti-rabbit IgG (H+L) and calf intestinal alkaline phosphatase (Pierce Chemical, Catalog#: 

31340) was used as the secondary antibody. A substrate solution containing SIGMA Fast 

NBT/BCIP (Sigma Chemical, Catalog#: B5655) was used for colorimetric development and 

visualization of the immuno-reactive protein bands (DAS notebook #: E1213). 

Detection of Post-translational Glycosylation 

The Pseudomonas derived Cry1F and immunoaffinity purified maize Cry1 F protein preparations 

were separated by SDS-P AGE. After electrophoresis, the gel was cut in half and stained with 

either CBB to visualize all protein bands, or with GelCode Glycoprotein Staining Kit (Pierce, 

catalog #24562) to visualize glycoproteins. The procedure for glycoprotein staining was briefly 

described as the following. After electrophoresis, the gel was fixed in 50% MeOH for 30 min 

and rinsed with 3% acetic acid. This was followed by an incubation period with the oxidation 

solution from the test kit for 15 min. The gel was once again rinsed with 3% acetic acid and 

incubated with GelCode glycoprotein staining reagent for 15 min. Finally, it was immersed in 

the reduction solution for 10 min, and then rinsed with 3% acetic acid. The glycoproteins were 

visualized as magenta bands on a light pink background. 
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MALDI-TOF MS Peptide Mass Fingerprinting of Plant and Microbial Derived Cry1F 

MALDI-TOF MS was conducted at the Proteomics Lab of Dow AgroSciences LLC. P. 

fluorescens produced truncated Cry1F and immunoaffinity purified, immunoreactive proteins 

were further separated from other contaminants by SDS-PAGE. The respective bands were 

excised from the gel and placed into siliconized Eppendorf micro centrifuge tubes, and destained 

with 50% acetonitrile in 12.5 mM NH4HC03. The gel pieces were dried using vacuum 

centrifugation, and digested with sequencing grade trypsin (Roche Diagnostics, Indianapolis, 

Indiana) overnight (approximately 16 hours) at 37°C. The peptides were extracted with 50% 

acetonitrile in 0.5% TF A. After brief centrifugation to pellet the gel pieces, the supernatant 

containing the peptides were decanted and dried in a Savant Speed-Vac. The peptides were then 

suspended in 0.1 % TF A and cleaned with ZipTip resin. The post-cleaning peptides were eluted 

into siliconized micro centrifuge tubes with 75% acetonitrile/0.1 % TF A, dried using vacuum 

centrifugation, and stored at -20°C freezer until MALDI-TOF MS analysis. The samples were 

re-dissolved in 6 JlL of 0.1 % TF A for MALDI analysis. The instrument used was a PerSeptive 

Biosystems (Framingham, MA) Voyager DE-STR MALDI-TOF mass spectrometer. The 

instrument utilizes a 337 nm nitrogen laser for the desorption/ionization event and a 3.0 meter 

reflector time-of-flight tube. On a stainless steel MALDI sample plate, 0.5 J.LL of the solubilized 
I-
I • peptides was mixed with 0.5 JlL ofMALDI matrix solution (saturated solution of a-cyano-4-
I: 

hydroxycinnamic acid in 50% acetonitrile, 0.1 % TFA) and allowed to air dry. External 

calibration was performed by using a solution of angiotensin I, ACTH (clip 1-17), ACTH (clip 

18-39), and ACTH (clip 7-38). Internal calibration was performed using the autolytic trypsin 

I" peak at mlz 2163.05. All mass spectra were collected in the positive ion reflector mode with 

delayed extraction. 

, : 
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I Purification of Cry IF Protein from Transgenic TC1507 Com Extract 

I . ~ 

I 
I 

Immunoaffinity chromatography (lAC) was conducted on the TC1507 transgenic com leaf 

extract. Fractions (1.5 mL each) were collected from the elution effluent and concentrated to 

dryness using vacuum centrifugation and resuspended in 40 JlL of Tris buffer (>30x 

concentration). Fractions (#3-15) were examined by SDS-PAGE and the results showed that in 

fractions #7-15, there was a major protein band of an approximate MW of 65 kDa (Data not 

shown, DAS Notebook E1213). Western blot analysis of fractions 10 and 11 demonstrated the 

major protein band to be immunoreactive to the specific anti-CrylF polyc1onal antibody (Figure 

1, Panel A). It was also observed that below the 65 kDa band, there were several bands which 

were immunoreactive to the anti-CrylF antibodies. Although the amounts of these proteins were 

too low to be seen on SDS-PAGE (Figur~anel B) they were highly antigenic. These minor 

bands are most likeltf~~t~d~~~~d~~~: of 9:~hiCh w~~ cap~~~~d subsequently 
"<: . ~~--'~~~-"-"-<-~-

puri~~~ lAC .~ddit~~~ :~r~~~_~~~~~_~lll~~~_~:o.t~~ (\ ~ 
   

   
SDS-PAGE and Western Blot Analysis  

 
In the tox lot preparation of P.jluorescens MR872 (TSN 101788) the major Cry1F band, as 

visualized on coomassie stained SDS-PAGE gels, was approximately 66 kDa. As expected 

(Figure 2), the corresponding maize derived Cry1F was slightly lower at approximately 65 kDa. 

(Figure 1, Panel B). This is consistent with the previous findings as discussed in the report 

!~~i prepared by Evans (Evans, 1998) where the two proteins were nearly indistinguishable. 

I -

Predictably, the plant purified fractions contained a number of proteolytic products that were 

reactive with the anti-Cry1F PAb (Figure 1, Panel A) in addition to the i~~~.2!~ip.. This could 

be accounted for by th;).eed to highly concentrate the purification fractions for visualization on 

SDS-P AGE which m,1 have contributed to additional protein degradation. As described above~ 
the immunoaffinity lolumn was prepared with anti-Cry1F POlYC~ antibodies, and therefore 

C  



I' i --~-=---

Il I, 

1-

Dow AgroSciences LLC 
Study ill: GH-C 5294 

Page 14 

all available epitopes were most likely captured and purified with the intact CrylF core protein. 

These truncation products, though highly immunoreactive, were minor components of the final 

purified preparation. This was confirmed by the CBB stained gel (Figure 1, Panel B). 

Detection of Glycosylation 

Detection of carbohydrates possibly covalently linked to CryIF (microbial and maize derived) 

was assessed by the GelCode Glycoprotein Staining Kit from Pierce. P. fluorescens derived and 

the immunoaffinity-purified transgenic com derived CryIF proteins were electrophoresed 

simultaneously. A glycoprotein, horseradish peroxidase, was loaded as a positive indicator for 

glycosylation and a non-glycoprotein, soybean trypsin inhibitor, was employed as a negative 

control. The results showed that both the com- and P. fluorescens-derived CrylF proteins had 

I no detectable carbohydrates (Figure 1, Panel C). 
I 

[ Tryptic Peptide Mass Fingerprints 

ii The CryIF proteins derived from both P. fluorescens and transgenic com TC1507 were 

separated by SDS-PAGE (Figure 1, Panel B), and the respective bands were excised and 

subjected to in-gel digestion by trypsin. The resulting peptide mixture was analyzed by MALDI-

TOF MS to determine the peptide mass fingerprint coverage. The masses of the detected 

~~ peptides were compared to those deduced based on potential trypsin cleavage sites on the 

sequence of Cry IF. Figure 2 illustrates the theoretical cleavage which was generated in silico 
(.' , 

i .:~-: 
i .- using PAWS (Protein Analysis Worksheet) freeware from Proteometrics LLC. The predicted 
i 

amino acid digest (and MW) of the trypsin resistant toxin core of P.fluorescens and transgenic 

! •. com derived CryIF proteins are also described in Figure 2. This core, when denatured, is readily 

digested by trypsin and will generate numerous peptide peaks. 

In the trypsin digest of P. fluorescens-derived truncated Cry 1 F protein, 19 peptides were 

l identified matching the theoretical deduced peptide masses of CrylF (Table 1). The peptide 

fragments detected were between residues 32 and 546 of Cry IF. In the trypsin digest of the 
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transgenic com derived CrylF prote~Ptides were identified matching the theoretical 

deduced peptide masses (Table 1). iR~tide fragments detected were also between residues 

32 and 546 of Cry IF. Only the plant CrylF had an additional match with residues 522-529. The 

peptide coverage of the protease resistant toxin core for both the micr:ialFand maize)friv:d 

CrylF was excellent. There were several unidentified peptides detected in the MALD!LTOF-MS 
I 

spectrum (Figures 3 and 4). Many factors could contribute to the formation of these ~on-match I 
peptides, such as over digestion (which resulted in non-specific cleavage), self-digeltion

products of trypsin, and random~ak~£~~2.fp~~~~ionization. ,,-

CONCLUSIONS 

The current study revealed that the biochemical identity of P. fluorescens produced CrylF 

protein was equivalent or comparable to that produced in transgenic TC1507 com plants. As 

expected, the CrylF produced in transgenic plants was subject to protease cleavage, resulting in 

truncated forms and breakdown products. The core toxin of an apparent MW of 65 kDa was , 

predominant in the transgenic com leaf extract and the core toxin was similar to the truncated 

CrylF generated by treating the P. fluorescens produced full length CrylF with trypsin (66 kDa). 

The CrylF protein from both expression sources lacked detectable post-translational 

glycosylation. Tryptic peptide mass fingerprints by in-gel digestion and MALDI-TOF MS, 

provided direct supporting evidence that the Cry! F produced by P. fluorescens and the 

transgenic com are equivalent molecules. 
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Tryptic Peptide Mass Data (mlz [M+H]l of Cry IF Proteins Obtained by 
MALDI-TOF MS 

Full Length ~ P. fluorescens TC1507 Maize 
CrylFsynpro Theoretical mass trypsinized CrylF CrylF 

residue # (mlz) [M+H] [M+H] 
32-42 1227.72 1227.70 1227.68 

100-113 1612.81 1612.81 1612.79 
114-125 1441.67 1441.66 1441.65 
172-193 2434.15 2434.21 2434.16 
194-200 878.55 878.51 878.50 
204-217 1675.79 1675.75 1675.75 
252-263 1394.72 1394.69 1394.68 
264-286 2509.21 2509.24 2509.19, 
312-324 1413.71 1413.70 1413.68 
358-366 1033.56 1033.52 1033.52 , 
367-379 1386.71 1386.70 1386.69 
380-392 1416.68 1416.67 1416.67 
431-442 1376.62 1376.62 1376.59 
452-463 1301.63 1301.60 1301.58 
464-471 911.58 911.53 911.52 ' 
472-483 1269.68 1269.66 1269.65 ' 
484-494 1089.56 1089.53 1089.52 
522-529 925.46 NDb 925.43 
530-538 1007.54 1007.51 1007.50 
539-546 924.48 924.44 924.43 

a Two digit decimals were used for mass data in this table although raw data obtained from the 
MALDI-TOF-MS spectrometer were shown in 4 digit decimals. A peptide was considered a 
match if its mlz is within m/z 0.1 error range of its theoretical mlz. 

b ND: not detected. 
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Figure 1. SDS-P AGE and Western Blot Analysis of Microbial and Maize Derived CrylF 
Proteins 

Panel A: Western Blot detected with rabbit anti-CrylF polyc1onal antibody. 
Panel B: SDS-PAGE, 4-20% gradient gel, Coomassie brilliant blue stained. 
Panel C: SDS-PAGE, 4-20% gradient gel, GelCode glycoprotein stained 

Lane 1: Pre-stained molecular weight markers (Pierce Chemical, BlueRanger) 
Lane 2: Soybean Trypsin Inhibitor (MW: 20.1 kDa), 1.25 Ilg/lane 
Lane 3: Horseradish Peroxidase (MW: 44 kDa), 1.25 Ilg/lane 
Lane 4: P.fluorescens MR872 derived CrylF, 0.141lg/lane 
Lane 5: Maize derived, lAC purified CrylF (Fraction 10) 
Lane 6: Maize derived, lAC purified CrylF (Fraction 11) 

* Arrow Denotes CrylF protein 



r-
I.~ 

i·· 
I." 

I 1 

I . 

i -, 

I I 

i'-
I 

I i 

(

3 I 

6 I 

9 I 

12 I 

15 I 

18 I 

2 I I 

24 I 

27 I 

30 I 

33 I 

36 I 

39 I 

42 I 

45 I 

48 I 

5 I I 

54 I 

57 I 

01 
63 I 

66 I 

69 I 

72 I 

75 I 

78 I 

8 I I 

84 I 

87 I 

90 I 

93 I 

96 I 

99 I 

102 I 

105 I 

108 I 

III I 

II 4 I 

Dow AgroSciences LLC 
Study ID: GH-C 5294 

Page 19 

\ME NN IQNQC VP YNC LN NP EVE LN EE Rs t g 30 

r LIP L D S L S L T R f I I s e f v p g v g v a f g I f d 60 

w g f t P s d w s f q -j e q I j e q rET L E 9 0 

R n rAT T L R gad s y e i yea r EWE AN P N 120 

N AQ L Red v r I R fan d d a j tan n f tit s 150 

fe pi svyvqaan his rDAVSFGQGWI80 

GLDIATVNNHYNR in h rYTKhc Idtyn 210 

q g len I r G TNT R q war F N Q F R r D L T LTV L D 240 

I V A L F P N Y D V R t Y P q t s s q I t rEI Y T S S V 270 

ED S P VS AN P N G F NR a e f g v r p phi In d fin 300 

n s I f y t a e t v r S Q T VW G G H L V S S R n tag n r 330 

IN F P S Y G V F N P G G A IW I AD ED P R P F Y R tis 360 

d p v f v r G G F GNP H Y V L G L R g v a f q q t g t n h 390 

t rTF R n s g t d d e i p P q d n s gap w n d y s 42,0 

h Yin h v t f v rW P G E S G S D SW Rap m f s w t h 450 

SAT P TNT D PER t q P I v k A H T L Q S G T T 480 

V V R g P g f t g g d 1 r R t s g g p fay t v n in g 510 

q I p q r Y R a r I R y a s t t nil Y V T V AGE R f 540 

a g q f n k T MDT G D P L T F Q S F S Y A TNT AFT F 570 

PM S Q S SF TV GAD T F SSG N E V Y DR f e p v 600 

tat eta e s d e rtA Q K a v n a 1ft s s n q g k 630 

T D V T D Y H D R v s n 1 vee 1 s de fed e k K e 660 

s e k V K h a k R de r N L LQ D P N F R gin r Q L D 690 

R g w r G S T D T Q G G D D V F Ken y v g t f d 720 

e c y p t y I y q k DES K I kAY TRy q r G Y E D 750 

S Q D LEI Y L I R y n a k HE T V N V P G T G S L W P L S 780 

AP S P G K c a h h h h f sid d v get din e d 1 810 

g v w v f k K t q d g h a r L G N L E F LEE K P L V G 840 

E A L A R v k Rae k K w r D K r E K lew e t n v y k E 870 

A K e s v d a 1 f v n s q y d r L Q A D T NA M I H A A D 900 

K V H S Rea y pel s vip g v n a a fee e g 930 

r F T A F SLY DAR n v k N G D F N N G L S C W N V K 960 

g h v d vee q n n h r S V L V V PEW E A E V S Q E V R y 990 

c P g r G Y L R v t a y kEG Y G E G C V T I H E lEN N 1020 

T DEL K f s n eve e e v y p n n t v ten d y tat q e 1050 

eye g t y t s r N R g y d gay e s n s s v pad y a s a 1,080 

ye e kAY T D G R r D N P C E S N R g y g d y t pIp a g 1110 

Y v t k E LEY F PET D K v wi e get e g t f i v d 1140 

vel I m e e 1148 

Note: The molecular weight ofthe protease resistant CrylF core is predicted to be 6S.8 kDa for 
the microbial protein (amino acids 28-612) as compared to 6S.0 kDa for the maize protein 
(amino acids 28-60S, residue 604 changed to F from L). One amino acid difference exists 
between the gene expression products and the synthetic maize gene (1 shown in blue). In the 
synthetic maize gene (amino acids I-60S) a conservative amino acid substitution ofleucine (L) 
to phenylalanine (F) was introduced for cloning purposes (added restriction site). Alternating 
blocks of upper and lower case letters within the amino acid sequence are used to differentiate 
the potential peptides after trypsin digestion. The numbers on the left and right sides indicate the 
amino acid residue numbers. 

Figure 2. Amino Acid Sequence of Full Length Microbial MR872 CrylF 
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Voyager Spec fl1=>AdvBC(32,O.5,O.1)=>NF0.7=>MC=>DI[BP = 1386.7, 159387] 
1386.6919 Cry1F plant, TC'1507, digested 08122101 File name: Cry1F _plant08230'la 1.6E+ 

1089.52 0 1612.7906 
122 .6833 lock mass on trypsin peak 2163 

394. 842 

3895,7239 
~~~~~~~~~~~~--~~--~~~~----~----~----40 

1839.4 2879.8 3920.2 4960.6 6001.0 
Ma~lml7l 

MALDI-TOF Mass Spectrum (deisotoped) ofthe Trypsin Digest of the Truncated 
CrylF Derived from Transgenic Com Event TC1507. Note: not every peak was 
labeled . 
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Voyager Spec '1=>AdvBC(32,O.5,O.1)=>NFO.7=>MC=>DI[BP = 1386.7, 133783] 
1386.7033 Cry1F microbial tvlR872 , digested 08122101 File name: Cry'IF _082301a 1.3E+! 
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Figure 3. 

122 .6991 

1612.8054 

lock mass on trypsin peak 2163 

3920.2 4960.6 6001~0 
Mass Im/zl 

MALDI-TOF Mass Spectrum (deisotoped) ofthe Trypsin Digest of the 
Truncated CrylF Derived from P. fluorescens MR872. Note: not every peak 
was labeled. 
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Comparison of the Amino Acid Sequence of the Bacillus thuringiensis var. aizawai Cry 1 F Insect 
Control Protein as Expressed in Zea mays Event 1507 to Assess Homology to Known Protein 

Toxins 

SUMMARY 

In assessing the safety of food proteins to human health, the potential risk of a toxic response to 

the protein in the diet should be evaluated. Proteins can be introduced into plants to confer a 

variety of desirable traits. A comparison of the amino-acid sequence of the introduced protein 

for similarity to known protein toxins is one step in a multilevel analytical process to assess 

potential toxicity (Codex 2001). In this study, the amino sequence of the Cry1F Insect Control 

Protein in event 1507 has been evaluated for similarity to known protein toxins. Significant 

sequence similarity requires a match with an expectation value of at most 1.0 to a protein toxin. 

In this study, no significant sequence similarity was detected for Cry1F to protein toxins other 

than insecticidal delta-endotoxins. 
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Comparison of the Amino Acid Sequence of the Bacillus thuringiensis var. aizawai Cry1F Insect 

Control Protein as Expressed in Zea mays Event 1507 to Assess Homology to Known Protein 

Toxins 

ABSTRACT 

In assessing the safety of food proteins to human health, the potential risk of a toxic response to 

the protein in the diet should be evaluated. Proteins can be introduced into plants to confer a 

variety of desirable traits. A comparison of the amino-acid sequence of the introduced protein 

for similarity to known protein toxins is one step in a multilevel analytical process to assess 

potential toxicity (Codex 2001). In this study, the amino sequence of the Cry1F Insect Control 

Protein in event 1507 has been evaluated for similarity to known protein toxins. Significant 

sequence similarity requires a match with an expectation value of at most 1.0 to a protein toxin. 

In this study, no significant sequence similarity was detected for Cry1F to protein toxins other 

than insecticidal delta-endotoxins. 
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The safety assessment of proteins expressed in transgenic plants may include an evaluation of 

whether the protein can function as a potential toxin when present in the human diet. It has been 

reported that assessing the potential toxicity of a transferred protein includes the comparison of 

the protein sequence to known protein toxin sequences (Codex 2001). As there is not a standard 

recognized definition of a protein as a toxin based on its sequence, a comparison should be made 

to a database of all available protein sequences. Proteins identified with statistically significant 

similarity using a local alignment algorithm should then be evaluated for their relevance as 

potential toxins. For small-scale analyses, such as a single search of a query protein against a 

large database, a statistically significant similarity which ensures avoidance of false positives 

(labeling a sequence as related when it is not) employs an expectation value threshold between 

0.001 and 0.01 (Pearson, 1999). Although little can be done to avoid false negatives (missing a 

likely homolog), visual inspection of the quality of less conservative alignments (with EO < 1) 

may help to reduce this occurrence. A protein id~ntified as having si]nificant sequence 

similarity to a known tQxm .. an...the.n. be. flll:th~LM~.~~2~ing p.!Iysiochemic~ test~ased ~o,n a 
-
decision-tree or weight-of-evidence schemes similar to those applied for assessing the allergenic 
______ -=""''''-.----n:u~~~~~~~~?;r:<~~'~..,., ... ~~...,.1<-::~-~~.~~~~:.~~J't_ iii Tit, .... g., • 2 tSDi iSL 

potential of foods (Metcalfe et ai, 1996, Astwood and Fuchs, 1996). 

Finally, it should be noted that this evaluation should take into account the biological function of 

the protein (Codex 2001). For example, Bacillus thuringiensis insecticidal delta-endotoxins, the 

focus of this study, are named toxins based on their effect on insects, but have been approved for 

human consumption in a number of transgenic food crops due to a lack of mammalian toxicity. 

The objective of this study was to compare the sequence of Bacillus thuringiensis var. aizawai 

Cry1F Insect Control Protein (Cry1F) (Figure 1) expressed in event 1507 corn plants (Zea mays) 

developed for resistance to corn Lepidopteran pests. Sequence comparison was performed 

utilizing BLASTP, a local alignment algorithm that performs a search for similarity between a 

query sequence and a group of sequences using the method of Altschul et al. (1990, J. Mol. Bipl. 

215:403-410). 
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The CrylF protein in this study comprises residues 1-605 (with a F7 L substitution at 604) of the 

1174 CrylFa sequence, representing the active portion of the cry1Fa protoxin. 

Sequence analysis in this study was performed using the BLASTP tools available at the NCBI 

web site (http://www.ncbi.nlm.nih.gov/Blast/) to compare the CrylF protein against the Protein 

nr database (contains all non-redundant GenBank CDS translations+PDB+SwissProHPIR+PRF). 

The versions used were April 9, 2002 containing 919,193 sequences, and April 30, 2002, 

containing 925,521 sequences. 

All proteins from the Protein nr database that showed similarity to the Cry1F protein with a 

statistical expectation value lower than 1.0 were evaluated for potential to be protein toxins. 

RESULTS AND CONCLUSION 

,\ 
,I 

A statistically significant sequence similarity generally requires a match with an expectation 

value less than 0.01, although the significance scores of alignments decrease in value as the size 

of the database grows (Pearson, 1999). Since the database used here is substantially large 

(greater than 900,000 sequences), less conservative alignments, with EO <·1, were also 

~:J evaluated. Any statistically significant matches need to then be evaluated for their biological 
\- -7-} 

(' 
! 

relevance as protein toxins. 

The BLASTP analysis revealed a total of 181 proteins with EO < 1.0. Of those, all but 4 (Table 

1) are other known Cry proteins (Crickmore et aI, 2002). 

1. Homology to Other Known Cry Proteins 

(-I It is important to note that although Cry proteins are known as delta-endotoxins, their biological 
cJ 

function as toxins, and value in transgenic crops, is as biopesticides. Cry1F is closely related 'to 

i: 
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CrylAb (52.4% identity over 614 residue alignment overlap), a protein approved for human 

consumption in transgenic com. An exception to this is Cry31Aal, which shares yery low 

homologies to other Cry proteins (27.3% over 304 re1iidue alignment overlap with CrylF). 
• • . lEA ~\jo 

Cry31 Aal has been reported in one study to' function as a toxin to leukemic, but not normal, 

human T -cells, when activated by processing under specific conditions and by specific proteases 

(Mizuki et aI, 2000). 

2. Homology to non-Cry proteins 

The remainder of this study will focus on the four non-Cry proteins identified in the BLAST 

analysis (Table 1). These four proteins were each evaluated for their significance as protein 

toxins and for homology to Cry 1 F. 

Table 1. Non-Cry protein blast hits 

NCBI accession Organism Description 

AAM06002.1 Methanosarcina acetivorans Hypothetical protein 

CAA98839.1 Saccharomyces cerevisiae Chromosome IV reading frame ORF YDRO 17C 

NP _010300.1 Saccharomyces cerevisiae Chromosome IV reading frame ORF YDRO 17C 

 NP _437949.1 Sinorhizobium meliloti putative regulatory protein 

2.1 Protein from Methanosarcina acetivorans 

EO 
2.00E·07 

0.073 "
"0.073 ;" 

0.62 :, 

The protein from Methanosarcina acetivorans is listed as a hypothetical protein, predicted by 

translation of genomic DNA sequence. The expectation valu£.9fth~~.~n!.pf(~ryJf.~h 

this protein, EO = 2.00e-07, is statistically significant and suggests a real homology. J3lasting 
-- - - tIOI ... ...-'~;-:"' .. T_ ~._~"'''''''''''-''''-'' ",'¥' ~ ~ •• __ .. .,....--n-"'~~ __ "'~"'" 

this protein back against the NCB I protein nr database, however, reveals statistically significant 

hits only against Cry proteins (Figure 3.) Cry protein conserved blocks 1 and 2 can also be 

observed in the sequence (Schnepf et aI, 1998), however this protein is too short to represent an 

active insect toxin (Hofte and Whiteley, 1989). This protein appears to be newly identified as a 

Cry protein homolog, with no non-Cry homologs in the public protein databank. Other than 
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delta-endotoxins, discussed above, there is no evidence that this protein is a known toxin, or is 

homologous to a known toxin. 

2.2 Proteins from Saccharomyces cerevisiae 

It should be noted that the two hits from Saccharomyces cerevisiae are the same protein, listed 

twice because one database submission is C-terminally truncated. Since the region of similarity 

with CrylF occurs at the common N-terminus, these hits will be evaluated together as one. 

These proteins are thought to be related to the basic leucine zipper family of transcription factors. 

The region of alignment with CrylF is from amino acids 134 to 292, and corresponds to the 

domain I alpha-helical bundles 3 through 7 (Grochulski et aI, 1995). The expectation value of 
__ ._ .. _."_~_.~~ __ ~~,."~ 'c,.=. 

0.073 for the alignment of Cry IF with the Saccharomyces proteins falls in the range where 
~~=-~.!:".ntl~~~~.tt~...;r-~j~~--~-, .. -~~-,o...~.';.~'"f"'~""."-~.;'''''';-"".~'-'i;~~.:..:...L\=->-'-',--,~,,- _~-:I;I'L-$_'~~-""------'--=-.f ~.;..tJ;\!;;..:;..:;'.I';; 

significance is not ceI!~~:..~!hese proteins were blaste<!.~a~~~JI}§ .. t1h~J::~:£!}l11m!~.nJl.r='" 
~u.:..."-'~~'--""...:..i!.----,"~~~\:!f~~~~~~c-J-- _~""!rf""" -,r,ojtl",~~fI1'..t"""""'~ 

d~~a~e (Fi.?~:,~,_~~9~_~5k!~nn.itl~ if.h9mR19~X,,~~1s.1~Jl~1~~~~,!~~m~n~~~<?_~~.P!~!~~~, ''''~' 
toxins. The expectation value of the alignment of these proteins with CrylF (CrylF in database 

,,~~,,;.I.....e..t-__ ,oiti,I. .... 

instead of as query sequence), it's nearest potential Cry protein homolog, is EO = 0.74 for the 

truncated protein, and EO = 1.3 for the full length protein. These values are statistically near the 

limit where the alignments would be expected to occur by random chance (EO = 1). Statistically 

significant homo~y exi~~J?~~~~~en_~~~~rom~~s proteins and s~~cription ~ 

~ctors, mammal~a~~~~.h~*isph2~h&yJS~~~~~,t\!2!!!.2!Wi~~_tp.~~~"!is~_~. 
regulatory protein. None of these are known protein toxins. 

2.3 Protein from Sinorhizobium meliloti 

The region of alignment with CrylF is from amino acids 294 to 442, corresponding to domain II. 

The expectation value of 0.62 for the alignment of CrylF with these proteins is nearing the 

I statistical limit where there is an equal chance of obtaining such an alignment randomly (EO = 

1). This protein was blasted back against the NCBI protein nr database (Figure 6) to determine'if 
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any potential homology exists with a protein toxin. It is annotated as a putative regulatory 

protein, possibly two-component response regulator. It shares statistically significant homology 

with adenlyate cyclase and several transcriptional regulation proteins, including O-linked N

acetyl glucosamine transferase, tetratricopeptide repeat family proteins, and many known and 

pututive two-component response regulator transcription regulator proteins. None of these are 

known protein toxins. 

CONCLUSION 

The summary or these local alignment results is that CrylF shows homology to other Cry family 

proteins, with a potential distant homology to various transcriptional regulatory proteins. 

In conclusion, the results of this study do not show that CrylF shares significant similarity with 

known protein toxins aside from other insecticidal delta-endotoxins. 
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FIGURE I: CrylF protein sequence. 

1 MENNIQNQCV PYNCLNNPEV EILNEERSTG 
51 GVGVAFGLFD LIWGFITPSD WSLFLLQIEQ 

101 LADSYEIYIE ALREWEANPN NAQLREDVRI 
151 FEIPLLSVYV QAANLHLSLL RDAVSFGQGW 
201 YTKHCLDTYN QGLENLRGTN TRQWARFNQF 
251 RTYPIQTSSQ LTREIYTSSV IEDSPVSANI 
301 NSLFVTAETV RSQTVWGGHL VSSRNTAGNR 
351 DPRPFYRTLS DPVFVRGGFG NPHYVLGLRG 
401 DSLDEIPPQD NSGAPWNDYS HVLNHVTFVR 
451 RSATPTNTID PERITQIPLV KAHTLQSGTT 
501 FAYTIVNING QLPQRYRARI RYASTTNLRI 
551 GDPLTFQSFS YATINTAFTF PMSQSSFTVG 
601 TATLE 

RLPLDISLSL 
LIEQRIETLE 
RFANTDDALI 
GLDIATVNNH 
RRDLTLTVLD 
PNGFNRAEFG 
INFPSYGVFN 
VAFQQTGTNH 
WPGEISGSDS 
VVRGPGFTGG 
YVTVAGERIF 
ADTFSSGNEV 
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TRFLLSEFVP 
RNRAITTLRG 
TAINNFTLTS 
YNRLINLIHR 
IVALFPNYDV 
VRPPHLMDFM 
PGGAIWIADE 
TRTFRNSGTI 
WRAPMFSWTH 
DILRRTSGGP 
AGQFNKTMDT 
YIDRFELIPV 
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FIGURE 2: Blastp results of CrylF protein sequence against the NCBI Protein nr database. 

BLASTP 2.2.2 [Dec-14-2001] 

Reference: 
Altschul, Stephen F., Thomas L. Madden, Alejandro A. Schaffer, 
Jinghui Zhang, Zheng Zhang, Webb Miller, and David J. Lipman (1997), 
"Gapped BLAST and PSI-BLAST: a new generation of protein database search 
programs", Nucleic Acids Res. 25:3389-3402. 

RID: 1018387228-662-10391 

Query= 
(605 letters) 

Database: All non-redundant GenBank CDS 
translations+PDB+SwissProt+PIR+PRF 

919,193 sequences; 288,098,425 total letters 

If you have any problems or questions with the results of this search 
please refer to the BLAST FAQs 

Taxonomy reports 

Sequences producing significant alignments: 

splQ037461C1FA BACTA Pesticidial crystal protein cry1Fa (In .. . 
pirllS32649 parasporal crystal protein - Bacillus thuringie .. . 
dbj1BAA25298.11 (AB012288) CryINA67-1 [Bacillus thuringiensis] 
spI066377IC1FB_BACTM PESTICIDIAL CRYSTAL PROTEIN CRY1FB (IN .. . 
spIQ03748IC1AE_BACTL PESTICIDIAL CRYSTAL PROTEIN CRY1AE (IN .. . 
spIP21257ICRYT_BACTK 130 KD CRYSTAL PROTEIN (DELTA ENDOTOXI .. . 
gb1AAK14336.11 (AF327924) insecticidal crystal protein BTRX .. . 
pirllA29125 parasporal crystal protein - Bacillus thuringie .. . 
gb1AAG16877.11 (U94191) delta endotoxin [Bacillus thuringie .. . 
gb1AAA72985.11 (M60856) cryIA(a) [synthetic construct] 
splP065781C1AB BACTK PESTICIDIAL CRYSTAL PROTEIN CRY1AB (IN .. . 
pirllA26461 parasporal crystal protein Bt2 - Bacillus thuri .. . 
spIP09667ICRYV_BACTA 130 KD CRYSTAL PROTEIN (DELTA ENDOTOXI .. . 
gb1AAK55546.1 IAF375608_1 (AF375608) crystal protein CrylAb1 .. . 
splP096661CRYT BACTA 130 KD CRYSTAL PROTEIN (DELTA ENDOTOXI .. . 
spIQ03744IC1AD=BACTA Pesticidial crystal protein cry1Ad (In .. . 
prfll1409195A 135kD insecticidal protein [Bacillus thuringi .. . 
spIP16478ICRYU_BACTA 135 KD CRYSTAL PROTEIN (DELTA ENDOTOXI .. . 
sp 1 P096651 CRYS BACTS 1.30 KD CRYSTAL PROTEIN (DELTA ENDOTOXI. .. 
dbj1BAA77213.11 (AB026261) BtT84A1 crystal protein [Bacillu .. . 
pirllJC2219 lepidopteran-specific protoxin - Bacillus thuri .. . 
emb1CAA70856.11 (Y09663) delta-endotoxin [Bacillus thuringi .. . 
gb1AAA86265.11 (U43605) CryIA(a) [Bacillus thuringiensis] 
prfl12013214A lepidopteran-specific protoxin [Bacillus thur ... 
prfll1304168B endotoxin delta 1 [Bacillus thuringiensis] 
spIQ45718IC1HB_BACTM Pesticidial crystal protein cry1Hb (In.,. 
splP096641CRYS BACTE 133 KD CRYSTAL PROTEIN (DELTA ENDOTOXI .. . 
pirllA22617 parasporal crystal protein - Bacillus thuringie .. . 
gbIAAD55382.1IAF154676_1 (AF154676) 135 kDa insecticidal pr .. . 
spIQ45748IC1HA_BACTU PESTICIDIAL CRYSTAL PROTEIN CRY1HA (IN .. . 
spIP19415IC1DA_BACTA PESTICIDIAL CRYSTAL PROTEIN CRY1DA (IN .. . 
gb1AAK14337.11 (AF327925) insecticidal crystal protein BTRX .. . 
spIQ45747IC1DB_BACTU PESTICIDIAL CRYSTAL PROTEIN CRY1DB (IN .. . 
gbIAAK48937.1IAF358862_2 (AF358862) insecticidal crystal pr .. . 
spIQ45738IC1JA_BACTU PESTICIDIAL CRYSTAL PROTEIN CRY1JA (IN .. . 
spIQ45746IC1GA_BACTU PESTICIDIAL CRYSTAL PROTEIN CRY1GA (IN .. . 
gbIAAD46139.1IAF081790_1 (AF081790) insecticidal crystal pr .. . 
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pdbl1CIYI Insecticidal Toxin: Structure And Channel Formation 
spIP96315IC1AF_BACTU Pesticidial crystal protein crylAf (In .. . 
spIQ9ZAZ6IC1GB_BACTZ Pesticidial crystal protein cry1Gb (In .. . 
emb1CAA70925.11 (Y09787) delta-endotoxin [Bacillus thuringi .. . 
spIQ9S515IC1AG_BACTU PESTICIDIAL CRYSTAL PROTEIN CRY1AG (IN .. . 
pirllA49785 parasporal crystal protein cryIA(c) - Bacillus .. . 
gb1AAC98807.11 (U63372) truncated CrylAc [synthetic construct] 
splP050681C1AC BACTK Pesticidial crystal protein crylAc (In .. . 
emb1CAAI0270.11 (AJ130970) crystal toxin protein [Bacillus .. . 
gb1AAA73077.11 (M73249) [Bacillus thuringiensis gene, compl .. . 
gb1AAA22339.11 (M73248) cryIA(c)3 [Bacillus thuringiensis] 
gbIAAD38701.1IAF148644_1 (AF148644) insecticidal protein Cr .. . 
pirllSl1445 parasporal crystal protein cryIA.c - Bacillus t .. . 
pirllJC7140 protoxin - Bacillus thuringiensis 
emb1CAA65457.11 (X96682) delta-endotoxin [Bacillus thuringi .. . 
splP055181C1CA BACTE Pesticidial crystal protein cry1Ca (In .. . 
emb1CAA67557.11 (X99103) delta-endotoxin [synthetic construct] 
gb1AAC63055.11 (AF023672) CryIA(c) [synthetic construct] 
pirllA37829 parasporal crystal protein - Bacillus thuringie ... 
gb1AAA22345.11 (M73252) cryIE(a) [Bacillus thuringiensis] > ••• 
spIQ57458IC1EA_BACTX Pesticidial crystal protein crylEa (In .. . 
gb1AAF37224.11AF2156471 (AF215647) toxin Cry1Ca6 [Bacillus .. . 
pirilS00944 parasporal crystal protein - Bacillus thuringie .. . 
gb1AAA22343.11 (M73251) cryIC(b) [Bacillus thuringiensis] 
pirllS04181 parasporal crystal protein - Bacillus thuringie .. . 
gb1AAB30710.11 insecticidal protein Cry I A (c) product {to .. . 
gb1AAD04732.11 (U94323) Cry1Ea4 [Bacillus thuringiensis] 
spIP09663ICRYU_BACTK 131 KD CRYSTAL PROTEIN (DELTA ENDOTOXI ... 
gb1AAA86266.11 (U43606) CryIA(c) [Bacillus thuringiensis] 
spIQ45716IC1JB_BACTU Pesticidial crystal protein cry1Jb (In .. . 
emb1CAA70506.11 (Y09326) delta-endotoxin [Bacillus thuringi .. . 
spIQ45715IC1KA_BACTM Pesticidial crystal protein cry1Ka (In .. . 
splP569531C1CB BACTG PESTICIDIAL CRYSTAL PROTEIN CRY1CB (IN .. . 
spIQ03745IC1EB=BACTA Pesticidial crystal protein crylEb (In .. . 
gb1AAD55947.11 (AF177675) Cry lAc insecticidal toxin [synth .. . 
gb1AAK14338.11 (AF327926) insecticidal crystal protein BTRX .. . 
splQ457091C1IB BACTE Pesticidial crystal protein cry1Ib (In .. . 
gbIAAK66742.1IAF373207_1 (AF373207) Cry1Ia [Bacillus thurin .. . 
splQ457391C1BB BACTU PESTICIDIAL CRYSTAL PROTEIN CRY1BB (IN .. . 
emb1CAA70124.11 (Y08920) Bt toxin [Bacillus thuringiensis] 
spIQ45774IC1BC_BACTM PESTICIDIAL CRYSTAL PROTEIN CRY1BC (IN .. . 
splQ457521C1IA BACTK Pesticidial crystal protein cry1Ia (In .. . 
pirllS25383 parasporal crystal protein cryV - Bacillus thur .. . 
pirllI39814 insecticidal protein cryVl - Bacillus thuringie .. . 
gb1AAB00958.11 (L49391) CGCryV gene product [Bacillus thuri .. . 
gb1AAC26910.11 (AF076953) insecticidal protein [Bacillus th .. . 
spIQ9XDL1IC1ID_BACTU Pesticidial crystal protein cry1Id (In .. . 
gb1AAG43526.11AF211190 1 (AF211190) Cry11 [Bacillus thuring .. . 
spI087404IC1IC_BACTU Pesticidial crystal protein cry1Ic (In .. . 
emb1CAA65003.11 (X95704) cry1Ba2 [Bacillus thuringiensis] > .. . 
spIP05517IC1BA_BACTK PESTICIDIAL CRYSTAL PROTEIN CRY1BA (IN .. . 
gb1AAK63251.11AF3682571 (AF368257) Cry1Ba [Bacillus thurin .. . 
gb1AAK14339.11 (AF327927) insecticidal crystal protein BTRX .. . 
splQ457331C9CA BACTO Pesticidial crystal protein cry9Ca (In .. . 
spIQ9ZAZ5IC1BD=BACTZ Pesticidial crystal protein cry1Bd (In .. . 
spIQ45704IC8AA_BACUK Pesticidial crystal protein cry8Aa (In .. . 
spI085805IC1BE_BACTU Pesticidial crystal protein cry1Be (In .. . 
splQ457051C8BA BACUK Pesticidial crystal protein cry8Ba (In .. . 
gbIAAC63366.11- (AF093107) delta-endotoxin [Bacillus thuring .. . 
pdbl1JI61A Chain A, Crystal Structure Of The Insecticidal B .. . 
spIQ06117IC3BB_BACTU Pesticidial crystal protein cry3Bb (In .. . 
spIP17969IC3BA_BACTO PESTICIDIAL CRYSTAL PROTEIN CRY3BA (IN .. . 
gb1AAA74198.11 (U31633) Cry3Bb2 [Bacillus thuringiensis] 
pirllS39536 parasporal crystal protein-related protein - Ba .. . 
emb1CAA52927.11 (X75019) delta-endotoxin [Bacillus thuringi .. . 
spI006014IC9DA_BACTP PESTICIDIAL CRYSTAL PROTEIN CRY9DA (IN .. . 
splQ457081C7AB BACUK Pesticidial crystal protein cry7Ab (In .. . 
spIQ9ZNL9IC9EA=BACTA Pesticidial crystal protein cry9Ea (In .. . 
spIQ45707IC7AB_BACUA Pesticidial crystal protein cry7Ab (In .. . 
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529 e-149 
526 e-148 
526 e-148 
519 e-146 
515 e-145 
514 e-145 
514 e-145 
514 e-145 
513 e-144 
512 e-144 
512 e-144 
512 e-144 
512 e-144 
510 e-143 
510 e-143 
510 e-143 
510 e-143 
510 e-143 
509 e-143 
509 e-143 
509 e-143 
509 e-143 
508 e-143 
508 e-143 
507 e-142 
507 e-142 
506 e-142 
504 e-141 
503 e-141 
502 e-141 
501 e-141 
497 e-139 
495 e-139 
488 e-137 
482 e-135 
475 e-133 
418 e-ll5 
416 e-ll5 
415 e-ll5 
415 e-ll5 
415 e-ll5 
414 e-ll4 
414 e-1l4 
414 e-1l4 
414 e-1l4 
412 e-1l4 
410 e-1l3 
410 e-1l3 
395 e-109 
387 e-106 
386 e-106 
383 e-105 
375 e-102 
372 e-102 
364 2e-99 
353 3e-96 
344 1e-93 
344 2e-93 
339 6e-92 
337 2e-91 
337 2e-91 
335 6e-91 
335 8e-91 
333 4e-90 
333 4e-90 
325 7e-88 
323 3e-87 
322 7e-87 
319 5e-86 
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spIP07130IC3AA_BACTT Pesticidial crystal protein cry3Aa pre .. . 
pirllA27323 paraspora1 crystal protein CryIIIA - Bacillus t .. . 
gb1AAA73184.11 (M84650) crystal toxin [synthetic construct] .. . 

319 6e-86 
319 6e-86 C 318 8e-86 ., 

emb1CAA51996.11 (X73600) CryIIIA insecticidal crystal prote .. . 318 8e-86 
pdbl1DLCI Delta-Endotoxin Cryiiia (Bt13) 318 8e-86 
gb1AAA22542.11 (M30503) insect control protein [Bacillus th .. . 
spIQ03749IC7AA_BACTU PESTICIDIAL CRYSTAL PROTEIN CRY7AA (IN .. . 
gb1AAB97923.11 (AF042733) delta-endotoxin [Bacillus thuring .. . 

317 3e-85 n 315 7e-85 
314 2e-84 

splQ9X5971CQAA BACTF Pesticidial crystal protein cry26Aa (I .. . 
sp 1 Q457441 C3CA:::: BACTK P.ESTICIDIAL CRYSTAL PROTEIN CRY3CA (IN .. . 
spIQ45706IC8CA_BACTP PESTICIDIAL CRYSTAL PROTEIN CRY8CA (IN .. . 
spIQ99031IC9AA_BACTG PESTICIDIAL CRYSTAL PROTEIN CRY9AA PRE .. . 

303 5e-81 
289 5e-77 

0 246 4e-64 
236 4e-61 

emb1CAA41425.11 (X58534) crystal protein [Bacillus thuringi .. . 236 4e-61 
pirllB42459 hypothetical protein 2 (cryIF 3' region) - Baci .. . 
gb1AAA22349.11 (M63897) ORF [Bacillus thuringiensis] 
dbj1BAB78603.11 (AB075462) crystal protein CryE6S [Bacillus .. . 
dbj1BAB72016.21 (AB074413) insecticidal crystal protein bun .. . 

232 1e-59 
232 1e-59 n 222 1e-56 
221 2e-56 

gb1AAG36711.11 (AY008143) crystal protein [Bacillus thuring .. . 219 7e-56 
spI087905ICOAA_BACTJ Pesticidial crystal protein cry24Aa (I .. . 
spI032307ICJAA_BACTJ Pesticidial crystal protein cry19Aa (I .. . 
spI086170ICJBA_BACUH Pesticidia1 crystal protein cry19Ba (I .. . 

214 3e-54 r 206 8e-52 j 191 1e-47 
dbj1BAB78602.11 (AB075461) crystal protein CryE6Q [Bacillus .. . 189 7e-47 
spIP16479ICRYU_BACTI 130 KD CRYSTAL PROTEIN (DELTA ENDOTOXI .. . 
gb1AAG00235.11AF2857751 (AF285775) paraspora1 inclusion pr .. . 
pirllA26858 130K delta-endotoxin - Bacillus thuringiensis s .. . 
spIP16480IC4AA_BACTI PESTICIDIAL CRYSTAL PROTEIN CRY4AA (IN .. . 

179 8e-44 
179 8e-44 0 179 1e-43 .. 
178 le-43 

splQ9X6821CSAA BACTF Pesticidial crystal protein cry28Aa (I .. . 
emb1CAA34382.11 (X16315) delta-endotoxin (AA 429-726) [Baci .. . 
pirllS04994 Parasporal crystal protein - Bacillus thuringie .. . 
spl0323211CKAA BACUF Pesticidial crystal protein cry20Aa (I .. . 
gbIAAF01213.11- (AF182196) endotoxin [Bacillus thuringiensis] 

178 2e-43 
175 le-42 

r: 175 le-42 
173 5e-42 :_,'. 
171 3e-41 

spI087906ICPAA_BACTJ Pesticidia1 crystal protein cry25Aa (I .. . 
splP096621CAAA BACTI PESTICIDIAL CRYSTAL PROTEIN CRY10AA (I .. . 
pirllB29838 parasporal crystal protein - Bacillus thuringie .. . 
emb1CAC80986.11 (AJ251978) Cry30Aa protein [Bacillus thurin .. . 

164 2e-39 
160 4e-38 

U 160 4e-38 
155 1e-36 

dbj1BAB72018.11 (AB074414) insecticidal crystal protein bun .. . 155 2e-36 
splQ9S5971CRAA BACUH Pesticidial crystal protein cry27Aa (I .. . 
emb1CAC80985.11 (AJ251977) Cry29Aa protein [Bacillus thurin .. . 
spIQ45882ICGAA_CLOBI Pesticidial crystal-like protein cry16 .. . 

154 3e-36 

U 142 1e-32 I 
142 1e-32 

_: 1 

spIP05519IC4BA_BACTI PESTICIDIAL CRYSTAL PROTEIN CRY4BA (IN .. . 128 2e-28 
emb1CAA30114.11 (X07082) delta-endotoxin (AA 1 - 1136) [Bac .. . 
gb1AAC60477.11 (S72313) delta-endotoxin CryIAb7 [Bacillus t .. . 
dbj1BAB78601.11 (AB075460) crystal protein CryE6L [Bacillus .. . 
spIPl1782ICRYT_BACTI 130 KD CRYSTAL PROTEIN (DELTA ENDOTOXI .. . 

128 2e-28 
122 le-26 0 115 2e-24 
114 2e-24 

spI005102ICHAA_CLOBI Pesticidial crystal-like protein cry17 .. . 103 5e-21 
splQ9RMG31C2AD BACTU Pesticidial crystal protein cry2Ad (In .. . 
spIQ45754ICCAA-BACTU Pesticidial crystal protein cry12Aa (I .. . 
emb1CAAI0670.21 (AJ132463) Cry2A protein [Bacillus thuringi .. . 
emb1CAA10671.11 - (AJ132464) Cry2Aa protein [Bacillus thuring .. . 

81 4e-14 

8 79 1e-13 
76 ge-13 _. 

76 ge-13 
pdbl115PIA Chain A, Insecticidal Crystal Protein Cry2aa 
gb1AAC04867.11 (AF047038) insecticidal crystal protein [Bac .. . 
splP212531C2AA BACTK Pesticidial crystal protein cry2Aa (In .. . 
pirllA299l3 parasporal crystal protein P2 - Bacillus thurin .. . 

76 1e-12 
76 1e-12 II 76 1e-12 
76 1e-12 

emb1CAAl0672.11 (AJ132465) Cry2Aa protein [Bacillus thuring .. . 75 2e-12 
spIP21254IC2AB_BACTK Pesticidial crystal proteincry2Ab (In .. . 
pirllA25140 parasporal crystal protein - Bacillus thuringie .. . 
spIP57091ICIBA_PAEPP Parasporal crystal protein cry18Ba (Pa .. . 

73 8e-12 

U 68 3e-10 
67 4e-IO 

spIQ45358ICIAA_PAEPP Parasporal crystal protein cry18Aa (Pa .. . 67 6e-10 
spIP57092ICICA_PAEPP Parasporal crystal protein cry18Ca (Pa .. . 
gb1AAM06002.11 (AEOI0957) hypothetical protein [Methanosarc .. . 
spIQ45743IC2AC_BACTU Pesticidial crystal protein cry2Ac (In .. . 
spIQ45753IC5AB_BACUD Pesticidial crystal protein cry5Ab (In .. . 

62 2e-08 
59 2e-07 l: 57 6e-07 - , 
55 2e-06 -J 

splQ45710lCEAA BACTS Pesticidial crystal protein cry14Aa (I .. . 
splQ457121C5BA::::BACTU Pesticidial crystal protein cry5Ba (In .. . 
spIQ45760IC5AA_BACUD Pesticidial crystal protein cry5Aa (In .. . 
dbj1BABl1757.11 (AB031065) 81-kDa leukemia toxin [Bacillus .. . 

53 8e-06 
53 8e-06 

l-~l 52 2e-05 
52 2e-05 ---.1 

spIP56955IC5AC_BACTU Pesticidial crystal protein cry5Ac (In .. . 50 ge-05 
splQ45730lCBBA BACTJ Pesticidial crystal protein cry11Ba (I .. . 
splP212561CBAA::::BACTI Pesticidial crystal protein cryl1Aa (I .. . 

48 3e-04 
47 6e-04 II .1 
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spIP56956ICLAA_BACTU Pesticidial crystal protein cry2lAa (I .. . 
splQ457551CDAA BACTU Pesticidial crystal protein cry13Aa (I .. . 
spIQ9ZIU5ICBBB=BACTV Pesticidia1 crystal protein cry11Bb (I .. . 
emb1CAA98839.11 (Z74314) ORF YDR017c [Saccharomyces cerevis .. . 
refINP_010300.11 (NC_001136) Shows homology to basic leucin .. . 
refINP_437949.11 (NC_003078) putative regulatory protein, p .. . 

Alignments 

46 
44 
44 
40 
40 
37 

0.001 
0.004 
0.005 
0.073 
0.073 
0.62 
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>sp1Q037461C1FA BACTA Pesticidial crystal protein cry1Fa (Insecticidal delta-endotoxin 
CryIF(a» (Crystaline entomocidal protoxin) (134 kDa 
crystal protein) 

pirl IA42459 insecticidal crystal protein CryIF - Bacillus thuringiensis 
(strain aizawai) 

gb1AAA22347.11 (M73254) cryIF [Bacillus thuringiensis) 
gb1AAA22348.11 (M63897) insecticidal crystal protein [Bacillus thuringiensis) 

Length = 11 7 4 

Score = 1231 bits (3185), Expect = 0.0 
Identities = 604/605 (99%), positives = 604/605 (99%) 

Query: 1 

Sbjct: 1 

Query: 61 

Sbjct: 61 

Query: 121 

Sbjct: 121 

Query: 181 

Sbjct: 181 

Query: 241 

Sbjct: 241 

Query: 301 

Sbjct: 301 

Query: 361 

Sbjct: 361 

Query: 421 

Sbjct: 421 

Query: 481 

Sbjct: 481 

Query: 541 

Sbjct: 541 

Query: 601 

Sbjct: 601 

MENNIQNQCVPYNCLNNPEVEILNEERSTGRLPLDISLSLTRFLLSEFVPGVGVAFGLFD 60 
MENNIQNQCVPYNCLNNPEVEILNEERSTGRLPLDISLSLTRFLLSEFVPGVGVAFGLFD 
MENNIQNQCVPYNCLNNPEVEILNEERSTGRLPLDISLSLTRFLLSEFVPGVGVAFGLFD 60 

LIWGFITPSDWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEANPN 120 
LIWGFITPSDWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEANPN 
LIWGFITPSDWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEANPN 120 

NAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQGW 180 
NAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQGW 
NAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQGW 180 

GLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLTLTVLD 240 
GLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLTLTVLD 
GLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLTLTVLD 240 

IVALFPNYDVRTYPIQTSSQLTREIYTSSVIEDSPVSANIPNGFNRAEFGVRPPHLMDFM 300 
IVALFPNYDVRTYPIQTSSQLTREIYTSSVIEDSPVSANIPNGFNRAEFGVRPPHLMDFM 
IVALFPNYDVRTYPIQTSSQLTREIYTSSVIEDSPVSANIPNGFNRAEFGVRPPHLMDFM 300 

NSLFVTAETVRSQTVWGGHLVSSRNTAGNRINFPSYGVFNPGGAIWIADEDPRPFYRTLS 360 
NSLFVTAETVRSQTVWGGHLVSSRNTAGNRINFPSYGVFNPGGAIWIADEDPRPFYRTLS 
NSLFVTAETVRSQTVWGGHLVSSRNTAGNRINFPSYGVFNPGGAIWIADEDPRPFYRTLS 360 

DPVFVRGGFGNPHYVLGLRGVAFQQTGTNHTRTFRNSGTIDSLDEIPPQDNSGAPWNDYS 420 
DPVFVRGGFGNPHYVLGLRGVAFQQTGTNHTRTFRNSGTIDSLDEIPPQDNSGAPWNDYS 
DPVFVRGGFGNPHYVLGLRGVAFQQTGTNHTRTFRNSGTIDSLDEIPPQDNSGAPWNDYS 420 

HVLNHVTFVRWPGEISGSDSWRAPMFSWTHRSATPTNTIDPERITQIPLVKAHTLQSGTT 480 
HVLNHVTFVRWPGEISGSDSWRAPMFSWTHRSATPTNTIDPERITQIPLVKAHTLQSGTT 
HVLNHVTFVRWPGEISGSDSWRAPMFSWTHRSATPTNTIDPERITQIPLVKAHTLQSGTT 480 

VVRGPGFTGGDILRRTSGGPFAYTIVNINGQLPQRYRARIRYASTTNLRIYVTVAGERIF 540 
VVRGPGFTGGDILRRTSGGPFAYTIVNINGQLPQRYRARIRYASTTNLRIYVTVAGERIF 
VVRGPGFTGGDILRRTSGGPFAYTIVNINGQLPQRYRARIRYASTTNLRIYVTVAGERIF 540 

AGQFNKTMDTGDPLTFQSFSYATINTAFTFPMSQSSFTVGADTFSSGNEVYIDRFELIPV 600 
AGQFNKTMDTGDPLTFQSFSYATINTAFTFPMSQSSFTVGADTFSSGNEVYIDRFELIPV 
AGQFNKTMDTGDPLTFQSFSYATINTAFTFPMSQSSFTVGADTFSSGNEVYIDRFELIPV 600 

TATLE 605 
TAT E 
TATFE 605 

>pirl IS32649 parasporal crystal protein - Bacillus thuringiensis 
emb1CAA80235.11 (Z22512) crystal protein [Bacillus thuringiensis) 

Length = 11 74 



Score = 1060 bits (2740), Expect = 0.0 
Identities = 519/605 (85%), positives = 549/605 (89%), Gaps = 1/605 (0%) 

Query: 1 MENNIQNQCVPYNCLNNPEVEILNEERSTGRLPLDISLSLTRFLLSEFVPGVGVAFGLFD 60 
M+NNIQNQCVPYNCL+NPEVEIL+EERSTGRLPLDISLSLTRFLLSEFVPGVGVAFGLFD 

Sbjct: 1 MKNNIQNQCVPYNCLSNPEVEILSEERSTGRLPLDISLSLTRFLLSEFVPGVGVAFGLFD 60 

Query: 61 LIWGFITPSDWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEANPN 120 
LIWGFITPS+WSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYE+Y+EALREWE NPN 

Sbjct: 61 LIWGFITPSEWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEVYLEALREWEENPN 120 

Query: 121 NAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQGW 180 
NAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQGW 

Sbjct: 121 NAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQGW 180 

Query: 181 GLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLTLTVLD 240 
GLDIATVNNHYNRLINLIHRYT+HCLDTYNQGLENLRGTNTRQW+RFNQFRR+LTLTVLD 

Sbjct: 181 GLDIATVNNHYNRLINLIHRYTEHCLDTYNQGLENLRGTNTRQWSRFNQFRRELTLTVLD 240 

Query: 241 IVALFPNYDVRTYPIQTSSQLTREIYTSSVIEDSPVSANIPNGFNRAEFGVRPPHLMDFM 300 
IVALFPNYD R YPIQTSSQLTREIYTSSVIEDSPVSANIPNGFNRAEFGVRPPHLMDFM 

Sbjct: 241 IVALFPNYDARAYPIQTSSQLTREIYTSSVIEDSPVSANIPNGFNRAEFGVRPPHLMDFM 300 

Query: 301 NSLFVTAETVRSQTVWGGHLVSSRNTAGNRINFPSYGVFNPGGAIWIADEDPRPFYRTLS 360 
NSLFVTAETVRSQTVWGGHLVSSRNTAGN INFP YG+FNPGGAIWIADEDPRPFYRTLS 

Sbjct: 301 NSLFVTAETVRSQTVWGGHLVSSRNTAGNPINFPIYGIFNPGGAIWIADEDPRPFYRTLS 360 

Query: 361 DPVFVRGGFGNPHYVLGLRGVAFQQTGTNHTRTFRNSGTIDSLDEIPPQDNSGAPWNDYS 420 
DPVFVRGGFGNPHYVLGLRGVAFQQTGTNHTRTFRNSGTIDSLDEIPPQDNSGAPWNDYS 

Sbjct: 361 DPVFVRGGFGNPHYVLGLRGVAFQQTGTNHTRTFRNSGTIDSLDEIPPQDNSGAPWNDYS 420 

Query: 421 HVLNHVTFVRWPGEISGSDSWRAPMFSWTHRSATPTNTIDPERITQIPLVKAHTLQSGTT 480 
HVLNHVTFVRWPGEI+GSDSWRAPMFSWTHRSA TN I+P ITQIP VKAH L SG+T 

Sbjct: 421 HVLNHVTFVRWPGEIAGSDSWRAPMFSWTHRSADRTNIINPNIITQIPAVKAHNLHSGST 480 

Query: 481 VVRGPGFTGGDILRRTSGGPFAYTIVNINGQLPQRYRARIRYASTTNLRIYVTVAGERIF 540 
VVRGPGFTGGD+LRRT+ G FA VNI G L QRYR RIRYASTT+L+ + + G + 

Sbjct: 481 VVRGPGFTGGDLLRRTNTGTFADIRVNITGPLSQRYRVRIRYASTTDLQFFTRINGTSVN 540 

Query: 541 AGQFNKTMDTGDPLTFQSFSYATINTAFTFPMSQSSFTVGADTFSSGNEVYIDRFELIPV 600 
G F +TM+ G L +F A +T F+F +QS+FT+G FS+ EVYIDR E +P 

Sbjct: 541 QGNFQRTMNRGGNLESGNFRTAGFSTPFSFSNAQSTFTLGTQAFSN-QEVYIDRIEFVPA 599 

Query: 601 TATLE 605 
T E 

Sbjct: 600 EVTFE 604 

>dbjIBAA25298.11 (AB012288) CryINA67-1 [Bacillus thuringiensisj 
Length 1168 

Score = 1060 bits (2740), Expect = 0.0 
Identities = 519/605 (85%), positives = 549/605 (89%), Gaps = 1/605 (0%) 

Query: 1 MENNIQNQCVPYNCLNNPEVEILNEERSTGRLPLDISLSLTRFLLSEFVPGVGVAFGLFD 60 
M+NNIQNQCVPYNCL+NPEVEIL+EERSTGRLPLDISLSLTRFLLSEFVPGVGVAFGLFD 

Sbjct: 1 MKNNIQNQCVPYNCLSNPEVEILSEERSTGRLPLDISLSLTRFLLSEFVPGVGVAFGLFD 60 

Query: 61 LIWGFITPSDWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEANPN 120 
LIWGFITPS+WSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYE+Y+EALREWE NPN 

Sbjct: 61 LIWGFITPSEWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEVYLEALREWEENPN 120 

Query: 121 NAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQGW 180 
NAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQGW 

Sbjct: 121 NAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQGW 180 

Query: 181 GLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLTLTVLD 240 
GLDIATVNNHYNRLINLIHRYT+HCLDTYNQGLENLRGTNTRQW+RFNQFRR+LTLTVLD 

Sbjct: 181 GLDIATVNNHYNoRLINLIHRYTEHCLDTYNQGLENLRGTNTRQWSRFNQFRRELTLTVLD 240 

Dow AgroSciences LLC 
Study ID: GH-C 5463 0y 
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Query: 241 

Sbjct: 241 

Query: 301 

Sbjct: 301 

Query: 361 

Sbjct: 361 

Query: 421 

Sbjct: 421 

Query: 481 

Sbjct: 481 

Query: 541 

Sbjct: 541 

Query: 601 

Sbjct: 600 

IVALFPNYDVRTYPIQTSSQLTREIYTSSVIEDSPVSANIPNGFNRAEFGVRPPHLMDFM 300 
IVALFPNYD R YPIQTSSQLTREIYTSSVIEDSPVSANIPNGFNRAEFGVRPPHLMDFM 
IVALFPNYDARAYPIQTSSQLTREIYTSSVIEDSPVSANIPNGFNRAEFGVRPPHLMDFM 300 

NSLFVTAETVRSQTVWGGHLVSSRNTAGNRINFPSYGVFNPGGAIWIADEDPRPFYRTLS 360 
NSLFVTAETVRSQTVWGGHLVSSRNTAGN INFP YG+FNPGGAIWIADEDPRPFYRTLS 
NSLFVTAETVRSQTVWGGHLVSSRNTAGNPINFPIYGIFNPGGAIWIADEDPRPFYRTLS 360 

DPVFVRGGFGNPHYVLGLRGVAFQQTGTNHTRTFRNSGTIDSLDEIPPQDNSGAPWNDYS 420 
DPVFVRGGFGNPHYVLGLRGVAFQQTGTNHTRTFRNSGTIDSLDEIPPQDNSGAPWNDYS 
DPVFVRGGFGNPHYVLGLRGVAFQQTGTNHTRTFRNSGTIDSLDEIPPQDNSGAPWNDYS 420 

HVLNHVTFVRWPGEISGSDSWRAPMFSWTHRSATPTNTIDPERITQIPLVKAHTLQSGTT 480 
HVLNHVTFVRWPGEI+GSDSWRAPMFSWTHRSA TN I+P ITQIP VKAH L SG+T 
HVLNHVTFVRWPGEIAGSDSWRAPMFSWTHRSADRTNIINPNIITQIPAVKAHNLHSGST 480 

VVRGPGFTGGDILRRTSGGPFAYTIVNINGQLPQRYRARIRYASTTNLRIYVTVAGERIF 540 
VVRGPGFTGGD+LRRT+ G FA VNI G L QRYR RIRYASTT+L+ + + G + 
VVRGPGFTGGDLLRRTNTGTFADIRVNITGPLSQRYRVRIRYASTTDLQFFTRINGTSVN 540 

AGQFNKTMDTGDPLTFQSFSYATINTAFTFPMSQSSFTVGADTFSSGNEVYIDRFELIPV 600 
G F +TM+ G L +F A +T F+F +QS+FT+G FS+ EVYIDR E +P 

QGNFQRTMNRGGNLESGNFRTAGFSTPFSFSNAQSTFTLGTQAFSN-QEVYIDRIEFVPA 599 

TATLE 605 
T E 

EVTFE 604 

Dow AgroSciences LLC 
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>spI066377IC1FB_BACTM PESTICIDIAL CRYSTAL PROTEIN CRY1FB (INSECTICIDAL DELTA-ENDOTOXIN 
CRYIF(B» (CRYSTALINE ENTOMOCIDAL PROTOXIN) (132 KDA 
CRYSTAL PROTEIN) 

gb1AAF21767.11AF062350 1 (AF062350) crystal protein Cry1Fb [Bacillus thuringiensis serovar 
morrisonil 

Length = 1169 

Score = 1058 bits (2737), Expect = 0.0 
Identities = 519/605 (85%), positives = 548/605 (89%), Gaps = 1/605 (0%) 

Query: 1 MENNIQNQCVPYNCLNNPEVEILNEERSTGRLPLDISLSLTRFLLSEFVPGVGVAFGLFD 60 
M+NNIQNQCVPYNCL+NPEVEIL+EERSTGRLPLDISLSLTRFLLSEFVPGVGVAFGLFD 

Sbjct: 1 MKNNIQNQCVPYNCLSNPEVEILSEERSTGRLPLDISLSLTRFLLSEFVPGVGVAFGLFD 60 

Query: 61 LIWGFITPSDWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEANPN 120 
LIWGFITPS+WSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYE+Y+EALREWE NPN 

Sbjct: 61 LIWGFITPSEWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEVYLEALREWEENPN 120 

Query: 121 NAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQGW 180 
NAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQGW 

Sbjct: 121 NAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQGW 180 

Query: 181 GLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLTLTVLD 240 
GLDIATVNNHYNRLINLIHRYT+HCLDTYNQGLENLRGTNTRQW+RFNQFRR+LTLTVLD 

Sbjct: 181 GLDIATVNNHYNRLINLIHRYTEHCLDTYNQGLENLRGTNTRQWSRFNQFRRELTLTVLD 240 

Query: 241 IVALFPNYDVRTYPIQTSSQLTREIYTSSVIEDSPVSANIPNGFNRAEFGVRPPHLMDFM 300 
IVALFPNYD R YPIQTSSQLTREIYTSSVIEDSPVSANIPNGFNRAEFGVRPPHLMDFM 

Sbjct: 241 IVALFPNYDARAYPIQTSSQLTREIYTSSVIEDSPVSANIPNGFNRAEFGVRPPHLMDFM 300 

Query: 301 NSLFVTAETVRSQTVWGGHLVSSRNTAGNRINFPSYGVFNPGGAIWIADEDPRPFYRTLS 360 
NSLFVTAETVRSQTVWGGHLVSSRNTAGN INFP YGVFNPGGAIWIADEDPRPFYRTLS 

Sbjct: 301 NSLFVTAETVRSQTVWGGHLVSSRNTAGNPINFPIYGVFNPGGAIWIADEDPRPFYRTLS 360 

Query: 361 DPVFVRGGFGNPHYVLGLRGVAFQQTGTNHTRTFRNSGTI DSLDEI PPQDNSGA PWNDYS 420 
DPVFVRGGFGNPHYVLGLRGV FQQTGTNHTRTFRNSGTIDSLDEIPPQDNSGAPWNDYS 

Sbjct: 361 DPVFVRGGFGNPHYVLGLRGVGFQQTGTNHTRTFRNSGTIDSLDEIPPQDNSGAPWNDYS 420 

Query: 421 HVLNHVTFVRWPGEISGSDSWRAPMFSWTHRSATPTNTIDPERITQIPLVKAHTLQSGTT 480 
HVLNHVTFVRWPGEI+GSDSWRAPMFSWTHRSA TN I+P ITQIP VKAH L SG+T 

Sbjct: 421 HVLNHVTFVRWPGEIAGSDSWRAPMFSWTHRSADRTNIINPNIITQIPAVKAHNLHSGST 480 



--~~---------~------------~ 

Query: 481 VVRGPGFTGGDILRRTSGGPFAYTIVNINGQLPQRYRARIRYASTTNLRIYVTVAGERIF 540 
VVRGPGFTGGD+LRRT+ G FA VNI G L QRYR RIRYASTT+L+ + + G + 

Sbjct: 481 VVRGPGFTGGDLLRRTNTGTFADIRVNITGPLSQRYRVRIRYASTTDLQFFTRINGTSVN 540 

Query: 541 AGQFNKTMDTGDPLTFQSFSYATINTAFTFPMSQSSFTVGADTFSSGNEVYIDRFELIPV 600 
G F +TM+ G L +F A +T F+F +QS+FT+G FS+ EVYIDR E +P 

Sbjct: 541 QGNFQRTMNRGGNLESGNFRTAGFSTPFSFSNAQSTFTLGTQAFSN-QEVYIDRIEFVPA 599 

Query: 601 TATLE 605 
T E 

Sbjct: 600 EVTFE 604 

Dow AgroSciences LLC 
Study ID: GH-C 5463 Cc~) 
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>sp1Q037481C1AE BACTL PESTICIDIAL CRYSTAL PROTEIN CRY1AE(INSECTICIDAL DELTA-ENDOTOXIN 
CRYIA(E)) (CRYSTALINE ENTOMOCIDAL PROTOXIN) (134 KDA 
CRYSTAL PROTEIN) 

pirl IA41052 paraspora1 crystal protein - Bacillus thuringiensis (strain a1esti) 
gb1AAA22410.11 (M65252) delta-endotoxin [Bacillus thuringiensis] 

Length = 1181 

Score = 583 bits (1504), Expect = e-165 
Identities = 317/614 (51%), Positives = 393/614 (63%), Gaps = 11/614 (1%) 

Query: 1 

Sbjct: 1 

Query: 59 

Sbjct: 61 

Query: 119 

Sbjct: 121 

Query: 179 

Sbjct: 181 

Query: 239 

Sbjct: 241 

Query: 299 

Sbjct: 299 

Query: 356 

Sbjct: 359 

Query: 412 

Sbjct: 419 

Query: 472 

Sbjct: 479 

Query: 532 

Sbjct: 539 

Query: 592 

Sbjct: 599 

MENNIQ-NQCVPYNCLNNPEVEILNEER-STGRLPLDISLSLTRFLLSEFVPGVGVAFGL 58 
M+NN + N+C+PYNCL+NPEVE+L ER TG P+DISLSLT+FLLSEFVPG G GL 
MDNNPKINECIPYNCLSNPEVEVLGGERIETGYTPIDISLSLTQFLLSEFVPGAGFVLGL 60 

FDLIWGFITPSDWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEAN 118 
DLIWGF+ PS W FL+QIEQLI QRIE RN+AI+ L GL++ Y+IY EA REWEA+ 

IDLIWGFVGPSQWDAFLVQIEQLISQRIEEFARNQAISRLEGLSNLYQIYAEAFREWEAD 120 

PNNAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQ 178 
P N LRE++RI+F + + AL TAl FT+ ++++PLLSVYVQA NLHLS+LRD FGQ 
PTNPALREEMRIQFNDMNSALTTAIPLFTVQNYQVPLLSVYVQAVNLHLSVLRDVSVFGQ 180 

GWGLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLTLTV 238 
WGLD+AT+N+ YN L LI YT + + YN GLE + G ++R W R+NQFRR+LTLTV 

RWGLDVATINSRYNDLTRLIGTYTDYAVRWYNTGLERVWGPDSRDWVRYNQFRRELTLTV 240 

LDIVALFPNYDVRTYPIQTSSQLTREIYTSSVIEDSPVSANIPNGFNRAEFGVRPPHLMD 298 
LDIV+LFPNYD RTYPI+T SQLTREIYT+ V+E+ + R E +R PHLMD 
LDIVSLFPNYDSRTYPIRTVSQLTREIYTNPVLEN--FDGSFRGSAQRIEQSIRSPHLMD 298 

FMNSLFVTAETVRSQTVWGGH--LVSSRNTAGNRINFPSYGVF-NPGGAIWIADEDPRPF 355 
+NS+ + + W GH + S +G FP YG N I + + 

ILNSITIYTDAHGGYYYWSGHQIMASPVGFSGPEFTFPLYGTMGNAAPQQRIVAQLGQGV 358 

YRTLSDPV----FVRGGFGNPHYVLGLRGVAFQQTGTNHTRTFRNSGTIDSLDEIPPQDN 411 
YRTLS F+ G VL A+ + + +R SGT+DSLDEIPPQDN 
YRTLSSTFYRNPFIIGINNQRLSVLDGTEFAYGSSSNLPSAVYRKSGTVDSLDEIPPQDN 418 

SGAPWNDYSHVLNHVTFVRWPGEISGSDSWRAPMFSWTHRSATPTNTIDPERITQIPLVK 471 
+ P +SH L+HV+ R S RAPMFSW HRSA N I +ITQIPL K 
NVPPRQGFSHRLSHVSMFRSGFSNSSVSllRAPMFSWIHRSAEFNNIIPSSQITQIPLTK 478 

AHTLQSGTTVVRGPGFTGGDILRRTSGGPFAYTIVNINGQLPQRYRARIRYASTTNLRIY 531 
+ L SGT+VV+GPGFTGGDILRRTS G + VNI L QRYR RIRYASTTNL+ + 
STNLGSGTSVVKGPGFTGGDILRRTSPGQISTLRVNITAPLSQRYRVRIRYASTTNLQFH 538 

VTVAGERIFAGQFNKTMDTGDPLTFQSFSYATINTAFTFPMSQSSFTVGADTFSSGNEVY 591 
++ GIG F+ TM +G L SF T F F S FT+ A F+SGNEVY 

TSIDGRPINQGNFSATMSSGGNLQSGSFRTVGFTTPFNFSNGSSVFTLSAHVFNSGNEVY 598 

IDRFELIPVTATLE 605 
IDR E +P T E 
IDRIEFVPAEVTFE 612 

>spIP21257ICRYT_BACTK 130 KD CRYSTAL PROTEIN (DELTA ENDOTOXIN) (CRYSTALINE ENTOMOCIDAL 
PROTOXIN) (5.3 CLASS) 
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pirl 1139838 delta-endotoxin (5.3 class) - Bacillus thuringiensis 
gb1AAA22420.11 (M37263) 5.3 class delta endotoxin [Bacillus thuringiensis] 

Length = 1155 

Score = 579 bits (1493), Expect = e-164 
Identities = 314/614 (51%), positives = 392/614 (63%), Gaps = 11/614 (1%) 

Query: 1 MENNIQ-NQCVPYNCLNNPEVEILNEER-STGRLPLDISLSLTRFLLSEFVPGVGVAFGL 58 
M+NN N+C+PYNCL+NPEVE+L ER TG P+DISLSLT+FLLSEFVPG G GL 

Sbjct: 1 MDNNPNINECIPYNCLSNPEVEVLGGERIETGYTPIDISLSLTQFLLSEFVPGAGFVLGL 60 

Query: 59 FDLIWGFITPSDWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEAN 118 
D+IWG PS W FL+QIEQLI QRIE RN+AI+ L GL++ Y+IY E+ REWEA+ 

Sbjct: 61 VDIIWGIFGPSQWDAFLVQIEQLINQRIEEFARNQAISRLEGLSNLYQIYAESFREWEAD 120 

Query: 119 PNNAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQ 178 
P N LRE++RI+F + + AL TAl F + ++++PLLSVYVQAANLHLS+LRD FGQ 

Sbjct: 121 PTNPALREEMRIQFNDMNSALTTAIPLFAVQNYQVPLLSVYVQAANLHLSVLRDVSVFGQ 180 

Query: 179 GWGLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLTLTV 238 
WG D AT+N+ YN L LI YT H + YN GLE + G ++R W R+NQFRR+LTLTV 

Sbjct: 181 RWGFDAATINSRYNDLTRLIGNYTDHAVRWYNTGLERVWGPDSRDWIRYNQFRRELTLTV 240 

Query: 239 LDIVALFPNYDVRTYPIQTSSQLTREIYTSSVIEDSPVSANIPNGFNRAEFGVRPPHLMD 298 
LDIV+LFPNYD RTYPI+T SQLTREIYT+ V+E+ + E +R PHLMD 

Sbjct: 241 LDIVSLFPNYDSRTYPIRTVSQLTREIYTNPVLEN--FDGSFRGSAQGIEGSIRSPHLMD 298 

Query: 299 FMNSLFVTAETVRSQTVWGGH--LVSSRNTAGNRINFPSYGVF-NPGGAIWIADEDPRPF 355 
+NS+ + + R + W GH + S +G FP YG N I + + 

Sbjct: 299 ILNSITIYTDAHRGEYYWSGHQlMASPVGFSGPEFTFPLYGTMGNAAPQQRIVAQLGQGV 358 

Query: 356 YRTLSDPVFVRG---GFGNPHY-VLGLRGVAFQQTGTNHTRTFRNSGTIDSLDEIPPQDN 411 
YRTLS ++ R G N VL A+ + + +R SGT+DSLDEIPPQ+N 

Sbjct: 359 YRTLSSTLYRRPFNIGINNQQLSVLDGTEFAYGTSSNLPSAVYRKSGTVDSLDEIPPQNN 418 

Query: 412 SGAPWNDYSHVLNHVTFVRWPGEISGSDSWRAPMFSWTHRSATPTNTIDPERITQIPLVK 471 
+ P +SH L+HV+ R S RAPMFSW HRSA N I +ITQIPL K 

Sbjct: 419 NVPPRQGFSHRLSHVSMFRSGFSNSSVSllRAPMFSWIHRSANFNNIIPSSQITQIPLTK 478 

Query: 472 AHTLQSGTTVVRGPGFTGGDILRRTSGGPFAYTIVNINGQLPQRYRARIRYASTTNLRIY 531 
+ L SGT+VV+GPGFTGGDILRRTS G + VNI L QRYR RIRYASTTNL+ + 

Sbjct: 479 STNLGSGTSVVKGPGFTGGDILRRTSPGQISTLRVNITAPLSQRYRVRIRYASTTNLQFH 538 

Query: 532 VTVAGERIFAGQFNKTMDTGDPLTFQSFSYATINTAFTFPMSQSSFTVGADTFSSGNEVY 591 
++ GIG F+ TM +G L SF + T F F S FT+ A F+SGNEVY 

Sbjct: 539 TSIHGRPINQGNFSATMSSGSNLQSGSFRHLGFTTPFNFSNGSSVFTLSAHVFNSGNEVY 598 

Query: 592 IDRFELIPVTATLE 605 
IDR E +P T E 

Sbjct: 599 IDRIEFVPAEVTFE 612 

>gbIAAK14336.11 (AF327924) insecticidal crystal protein BTRX24 [Bacillus 
thuringiensis serovar kunthalaRX24] 

Length = 1118 

Score = 578 bits (1491), Expect = e-164 
Identities = 313/614 (50%), Positives = 392/614 (62%), Gaps = 11/614 (1%) 

Query: 1 MENNIQ-NQCVPYNCLNNPEVEILNEER-STGRLPLDISLSLTRFLLSEFVPGVGVAFGL 58 
M+NN+ N+C+PYNCL+NPEVE+L ER TG P+DISLSLT+FLLSEFVPG G GL 

Sbjct: 1 MDNNLNINECIPYNCLSNPEVEVLGGERIETGYTPIDISLSLTQFLLSEFVPGAGFVLGL 60 

Query: 59 FDLIWGFITPSDWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEAN 118 
D+IWG PS W FL+QIEQLI QRIE RN+AI+ L GL++ Y+IY E+ REWEA+ 

Sbjct: 61 VDIIWGIFGPSQWDAFLVQIEQLINQRIEEFARNQAISRLEGLSNLYQIYAESFREWEAD 120 

Query: 119 PNNAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQ 178 
P N LRE++RI+F + + AL TAl F + ++++PLLSVYVQAANLHLS+LRD FGQ 

Sbjct: 121 PTNPALREEMRIQFNDMNSALTTAIPLFAVQNYQVPLLSVYVQAANLHLSVLRDVSVFGQ 180 

Dow AgroSciences LLC 
Study ill: GH-C 5463 
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Query: 179 GWGLDlATVNNHYNRLlNLlHRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLTLTV 238 
WG D AT+N+ YN L Ll YT H + YN GLE + G ++R W R+NQFRR+LTLTV 

Sbjct: 181 RWGFDAATlNSRYNDLTRLlGNYTDHAVRWYNTGLERVWGPDSRDWlRYNQFRRELTLTV 240 

Query: 239 LDlVALFPNYDVRTYPlQTSSQLTRElYTSSVlEDSPVSANlPNGFNRAEFGVRPPHLMD 298 
LDlV+LFPNYD RTYPl+T SQLTRElYT+ V+E+ + E +R PHLMD 

Sbjct: 241 LDlVSLFPNYDSRTYPlRTVSQLTRElYTNPVLEN--FDGSFRGSAQGlEGSlRSPHLMD 298 

Query: 299 FMNSLFVTAETVRSQTVWGGH--LVSSRNTAGNRlNFPSYGVF-NPGGAlWlADEDPRPF 355 
+NS+ + + R + W GH + S +G FP YG N I + + 

Sbjct: 299 lLNSlTlYTDAHRGEYYWSGHQlMASPVGFSGPEFTFPLYGTMGNAAPQQRlVAQLGQGV 358 

Query: 356 YRTLSDPVFVRG---GFGNPHY-VLGLRGVAFQQTGTNHTRTFRNSGTlDSLDElPPQDN 411 
YRTLS ++ R G N VL A+ + + +R SGT+DSLDElPPQ+N 

Sbjct: 359 YRTLSSTLYRRPFNlGlNNQQLSVLDGTEFAYGTSSNLPSAVYRKSGTVDSLDElPPQNN 418 

Query: 412 SGAPWNDYSHVLNHVTFVRWPGElSGSDSWRAPMFSWTHRSATPTNTlDPERlTQlPLVK 471 
+ P +SH L+HV+ R S RAPMFSW HRSA N I +lTQlPL K 

Sbjct: 419 NVPPRQGFSHRLSHVSMFRSGFSNSSVSllRAPMFSWlHRSAEFNNllPSSQlTQlPLTK 478 

Query: 472 AHTLQSGTTVVRGPGFTGGDlLRRTSGGPFAYTlVNINGQLPQRYRARlRYASTTNLRlY 531 
+ L SGT+VV+GPGFTGGDlLRRTS G + VNI L QRYR RlRYASTTNL+ + 

Sbjct: 479 STNLGSGTSVVKGPGFTGGDILRRTSPGQlSTLRVNlTAPLSQRYRVRlRYASTTNLQFH 538 

Query: 532 VTVAGERlFAGQFNKTMDTGDPLTFQSFSYATlNTAFTFPMSQSSFTVGADTFSSGNEVY 591 
++ GIG F+ TM +G L +F T F F S FT+ A F+SGNEVY 

Sbjct: 539 TSlDGRPINQGNFSATMSSGSNLQSGAFMTVGFTTPFNFSNGSSVFTLSAHVFNSGNEVY 598 

Query: 592 lDRFELIPVTATLE 605 
lDR E +P T E 

Sbjct: 599 IDRlEFVPAEVTFE 612 

Dow AgroSciences LLC 
Study ill: GH-C 5463 A 
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>pirl IA29125 parasporal crystal protein - Bacillus thuringiensis subsp. kurstaki 
(strain HD-1) 

prfl 11310234A insect control protein [Bacillus thuringiensis] 
Length = 1156 

Score = 578 bits (1489), Expect = e-164 
Identities = 314/614 (51%), positives = 391/614 (63%), Gaps = 11/614 (1%) 

Query: 1 MENNlQ-NQCVPYNCLNNPEVEILNEER-STGRLPLDlSLSLTRFLLSEFVPGVGVAFGL 58 
M+NN N+C+PYNCL+NPEVE+L ER TG P+DlSLSLT+FLLSEFVPG G GL 

Sbjct: 1 MDNNPNINEClPYNCLSNPEVEVLGGERIETGYTPIDlSLSLTQFLLSEFVPGAGFVLGL 60 

Query: 59 FDLIWGFlTPSDWSLFLLQlEQLlEQRlETLERNRAlTTLRGLADSYElYIEALREWEAN 118 
D+lWG PS W FL+QlEQLl QRIE RN+Al+ L GL++ Y+lY E+ REWEA+ 

Sbjct: 61 VDllWGIFGPSQWDAFLVQlEQLlNQRIEEFARNQAlSRLEGLSNLYQlYAESFREWEAD 120 

Query: 119 PNNAQLREDVRlRFANTDDALlTAlNNFTLTSFElPLLSVYVQAANLHLSLLRDAVSFGQ 178 
P N LRE++Rl+F + + AL TAl F + ++++PLLSVYVQAANLHLS+LRD FGQ 

Sbjct: 121 PTNPALREEMRlQFNDMNSALTTAlPLFAVQNYQVPLLSVYVQAANLHLSVLRDVSVFGQ 180 

Query: 179 GWGLDlATVNNHYNRLlNLlHRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLTLTV 238 
WG D AT+N+ YN L Ll YT H + YN GLE +G ++R W R+NQFRR+LTLTV 

Sbjct: 181 RWGFDAATlNSRYNDLTRLlGNYTDHAVRWYNTGLERVWGPDSRDWIRYNQFRRELTLTV 240 

Query: 239 LDlVALFPNYDVRTYPIQTSSQLTRElYTSSVlEDSPVSANIPNGFNRAEFGVRPPHLMD 298 
LDlV+LFPNYD RTYPl+T SQLTRElYT+ V+E+ + E +R PHLMD 

Sbjct: 241 LDlVSLFPNYDSRTYPIRTVSQLTRElYTNPVLEN--FDGSFRGSAQGlEGSlRSPHLMD 298 

Query: 299 FMNSLFVTAETVRSQTVWGGH--LVSSRNTAGNRlNFPSYGVF-NPGGAlWIADEDPRPF 355 
+NS+ + + R + W GH + S +G FP YG N I + + 

Sbjct: 299 lLNSlTIYTDAHRGEYYWSGHQlMASPVGFSGPEFTFPLYGTMGNAAPQQRlVAQLGQGV 358 

Query: 356 YRTLSDPVFVRG---GFGNPHY-VLGLRGVAFQQTGTNHTRTFRNSGTlDSLDElPPQDN 411 
YRTLS ++ R G N VL A+ + + +R SGT+DSLDElPPQ+N 

Sbjct: 359 YRTLSSTLYRRPFNlGlNNQQLSVLDGTEFAYGTSSNLPSAVYRKSGTVDSLDElPPQNN 418 
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Query: 412 

Sbjct: 419 

Query: 472 

Sbjct: 479 

Query: 532 

Sbjct: 539 

Query: 592 

Sbjct: 599 

SGAPWNDYSHVLNHVTFVRWPGEISGSDSWRAPMFSWTHRSATPTNTIDPERITQIPLVK 471 
+ P +SH L+HV+ R S RAPMFSW HRSA N I +ITQIPL K 
NVPPRQGFSHRLSHVSMFRSGFSNSSVSllRAPMFSWIHRSAEFNNIIPSSQITQIPLTK 478 

AHTLQSGTTVVRGPGFTGGDILRRTSGGPFAYTIVNINGQLPQRYRARIRYASTTNLRIY 531 
+ L SGT+VV+GPGFTGGDILRRTS G + VNI L QRYR RIRYASTTNL+ + 
STNLGSGTSVVKGPGFTGGDILRRTSPGQISTLRVNITAPLSQRYRVRIRYASTTNLQFH 538 

VTVAGERIFAGQFNKTMDTGDPLTFQSFSYATINTAFTFPMSQSSFTVGADTFSSGNEVY 591 
++ GIG F+ TM +G L SF T F F S FT+ A F+SGNEVY 

TSIDGRPINQGNFSATMSSGSNLQSGSFRTVGFTTPFNFSNGSSVFTLSAHVFNSGNEVY. 598 

IDRFELIPVTATLE 605 
IDR E +P T E 
IDRIEFVPAEVTFE 612 

>gbIAAG16877.11 (U94191) delta endotoxin [Bacillus thuringiensis] 
Length = 1155 

Score = 578 bits (1489), Expect = e-164 
Identities = 314/614 (51%), positives = 391/614 (63%), Gaps = 11/614 (1%) 

Query: 1 

Sbjct: 1 

MENNIQ-NQCVPYNCLNNPEVEILNEER-STGRLPLDISLSLTRFLLSEFVPGVGVAFGL 58 
M+NN N+C+PYNCL+NPEVE+L ER TG P+DISLSLT+FLLSEFVPG G GL 
MDNNPNINECIPYNCLSNPEVEVLGGERIETGYTPIDISLSLTQFLLSEFVPGAGFVLGL 60 

Query: 59 FDLIWGFITPSDWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEAN 118 
D+IWG PS W FL+QIEQLI QRIE RN+AI+ L GL++ Y+IY E+ REWEA+ 

Sbjct: 61 VDIIWGIFGPSQWDAFLVQIEQLINQRIEEFARNQAISRLEGLSNLYQIYAESFREWEAD 120 

Query: 119 PNNAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQ 178 
P N LRE++RI+F + + AL TAl F + ++++PLLSVYVQAANLHLS+LRD FGQ 

Sbjct: 121 PTNPALREEMRIQFNDMNSALTTAIPLFAVQNYQVPLLSVYVQAANLHLSVLRDVSVFGQ 180 

Query: 179 GWGLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLTLTV 238 
WG D AT+N+ YN L LI YT H + YN GLE + G ++R W R+NQFRR+LTLTV 

Sbjct: 181 RWGFDAATINSRYNDLTRLIGNYTDHAVRWYNTGLERVWGPDSRDWIRYNQFRRELTLTV 240 

Query: 239 LDIVALFPNYDVRTYPIQTSSQLTREIYTSSVIEDSPVSANIPNGFNRAEFGVRPPHLMD 298 
LDIV+LFPNYD RTYPI+T SQLTREIYT+ V+E+ + E +R PHLMD 

Sbjct: 241 LDIVSLFPNYDSRTYPIRTVSQLTREIYTNPVLEN--FDGSFRGSAQGIEGSIRSPHLMD 298 

Query: 299 FMNSLFVTAETVRSQTVWGGH--LVSSRNTAGNRINFPSYGVF-NPGGAIWIADEDPRPF 355 
+NS+ + + R + W GH + S +G FP YG N I + + 

Sbjct: 299 ILNSITIYTDAHRGEYYWSGHQIMASPVGFSGPEFTFPLYGTMGNAAPQQRIVAQLGQGV 358 

Query: 356 YRTLSDPVFVRG---GFGNPHY-VLGLRGVAFQQTGTNHTRTFRNSGTIDSLDEIPPQDN 411 
YRTLS ++ R G N VL A+ + + +R SGT+DSLDEIPPQ+N 

Sbjct: 359 YRTLSSTLYRRPFNIGINNQQLSVLDGTEFAYGTSSNLPSAVYRKSGTVDSLDEIPPQNN 418 

Query: 412 SGAPWNDYSHVLNHVTFVRWPGEISGSDSWRAPMFSWTHRSATPTNTIDPERITQIPLVK 471 
+ P +SH L+HV+ R S RAPMFSW HRSA N I +ITQIPL K 

Sbjct: 419 NVPPRQGFSHRLSHVSMFRSGFSNSSVSllRAPMFSWIHRSAEFNNIIPSSQITQIPLTK 478 

Query: 472 AHTLQSGTTVVRGPGFTGGDILRRTSGGPFAYTIVNINGQLPQRYRARIRYASTTNLRIY 531 
+ L SGT+VV+GPGFTGGDILRRTS G + VNI L QRYR RIRYASTTNL+ + 

Sbjct: 479 STNLGSGTSVVKGPGFTGGDILRRTSPGQISTLRVNITAPLSQRYRVRIRYASTTNLQFH 538 

Query: 532 VTVAGERIFAGQFNKTMDTGDPLTFQSFSYATINTAFTFPMSQSSFTVGADTFSSGNEVY 591 
++ GIG F+ TM +G L SF T F F S FT+ A F+SGNEVY 

Sbjct: 539 TSIDGRPINQGNFSATMSSGSNLQSGSFRTVGFTTPFNFSNGSSVFTLSAHVFNSGNEVY 598 

Query: 592 IDRFELIPVTATLE 605 
IDR E +P T E 

Sbjct: 599 IDRIEFVPAEVTFE 612 

>gbIAAA72985.11 (M60856) cryIA(a) [synthetic construct] 
Length = 615 

Dow AgroSciences LLC 
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Score = 578 bits (1489), Expect = e-164 
Identities = 314/614 (51%), positives = 391/614 (63%), Gaps = 11/614 (1%) 

Query: 1 MENNIQ-NQCVPYNCLNNPEVEILNEER-STGRLPLDISLSLTRFLLSEFVPGVGVAFGL 58 
M+NN N+C+PYNCL+NPEVE+L ER TG P+DISLSLT+FLLSEFVPG G GL 

Sbjct: 1 MDNNPNINECIPYNCLSNPEVEVLGGERIETGYTPIDISLSLTQFLLSEFVPGAGFVLGL 60 

Query: 59 FDLIWGFITPSDWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEAN 118 
D+IWG PS W FL+QIEQLI QRIE RN+AI+ L GL++ Y+IY E+ REWEA+ 

Sbjct: 61 VDIIWGIFGPSQWDAFLVQIEQLINQRIEEFARNQAISRLEGLSNLYQIYAESFREWEAD 120 

Query: 119 PNNAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQ 178 
P N LRE++RI+F + + AL TAI F + ++++PLLSVYVQAANLHLS+LRD FGQ 

Sbjct: 121 PTNPALREEMRIQFNDMNSALTTAIPLFAVQNYQVPLLSVYVQAANLHLSVLRDVSVFGQ 180 

Query: 179 GWGLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLTLTV 238 
WG D AT+N+ YN L LI YT H + YN GLE + G ++R W R+NQFRR+LTLTV 

Sbjct: 181 RWGFDAATINSRYNDLTRLIGNYTDHAVRWYNTGLERVWGPDSRDWIRYNQFRRELTLTV 240 

Query: 239 LDIVALFPNYDVRTYPIQTSSQLTREIYTSSVIEDSPVSANIPNGFNRAEFGVRPPHLMD 298 
LDIV+LFPNYD RTYPI+T SQLTREIYT+ V+E+ + E +R PHLMD 

Sbjct: 241 LDIVSLFPNYDSRTYPIRTVSQLTREIYTNPVLEN--FDGSFRGSAQGIEGSIRSPHLMD 298 

Query: 299 FMNSLFVTAETVRSQTVWGGH--LVSSRNTAGNRINFPSYGVF-NPGGAIWIADEDPRPF 355 
+NS+ + + R + W GH + S +G FP YG N I + + 

Sbjct: 299 ILNSITIYTDAHRGEYYWSGHQIMASPVGFSGPEFTFPLYGTMGNAAPQQRIVAQLGQGV 358 

Query: 356 YRTLSDPVFVRG---GFGNPHY-VLGLRGVAFQQTGTNHTRTFRNSGTIDSLDEIPPQDN 411 
YRTLS ++ R G N VL A+ + + +R SGT+DSLDEIPPQ+N 

Sbjct: 359 YRTLSSTLYRRPFNIGINNQQLSVLDGTEFAYGTSSNLPSAVYRKSGTVDSLDEIPPQNN 418 

Query: 412 SGAPWNDYSHVLNHVTFVRWPGEISGSDSWRAPMFSWTHRSATPTNTIDPERITQIPLVK 471 
+ P +SH L+HV+ R S RAPMFSW HRSA N I +ITQIPL K 

Sbjct: 419 NVPPRQGFSHRLSHVSMFRSGFSNSSVSIIRAPMFSWIHRSAEFNNIIPSSQITQIPLTK 478 

Query: 472 AHTLQSGTTVVRGPGFTGGDILRRTSGGPFAYTIVNINGQLPQRYRARIRYASTTNLRIY 531 
+ L SGT+VV+GPGFTGGDILRRTS G + VNI L QRYR RIRYASTTNL+ + 

Sbjct: 479 STNLGSGTSVVKGPGFTGGDILRRTSPGQISTLRVNITAPLSQRYRVRIRYASTTNLQFH 538 

Query: 532 VTVAGERIFAGQFNKTMDTGDPLTFQSFSYATINTAFTFPMSQSSFTVGADTFSSGNEVY 591 
++ GIG F+ TM +G L SF T F F S FT+ A F+SGNEVY 

Sbjct: 539 TSIDGRPINQGNFSATMSSGSNLQSGSFRTVGFTTPFNFSNGSSVFTLSAHVFNSGNEVY 598 

Query: 592 IDRFELIPVTATLE 605 
IDR E +P T E 

Sbjct: 599 IDRIEFVPAEVT-FE 612 

Dow AgroSciences LLC 
Study ID: GH-C 5463 r') 

Page 24 ~.,: 

>spIP06578IC1AB_BACTK PESTICIDIAL CRYSTAL PROTEIN CRY1AB (INSECTICIDAL DELTA-ENDOTOXIN 
CRYIA(B» (CRYSTALINE ENTOMOCIDAL PROTOXIN) (130 KDA 
CRYSTAL PROTEIN) 

pirl IJD0002 parasporal crystal protein Bt2 - Bacillus thuringiensis 
ernb1CAA38701.11 (X54939) unnamed protein product [Bacillus thuringiensis] 
gb1AAA22330.11 (M13898) entomocidal protoxin [Bacillus thuringiensis] 
gb1AAA22561.11 (M15271) crystal protein precursor [Bacillus thuringiensis] 
dbj1BAA00071.11 (DOOl17) delta-endotoxin [Bacillus thuringiensis] 
gb1AAC64003.11 (AF059670) crystal protein [Bacillus thuringiensis serovar 

kurstaki] 
prfl 11304168A endotoxin delta 2 [Bacillus thuringiensis] 

Length = 1155 

Score = 578 bits (1489), Expect = e-164 
Identities = 314/614 (51%), positives = 391/614 (63%), Gaps = 11/614 (1%) 

Query: 1 MENNIQ-NQCVPYNCLNNPEVEILNEER-STGRLPLDISLSLTRFLLSEFVPGVGVAFGL 58 
M+NN N+C+PYNCL+NPEVE+L ER TG P+DISLSLT+FLLSEFVPG G GL 

Sbjct: 1 MDNNPNINECIPYNCLSNPEVEVLGGERIETGYTPIDISLSLTQFLLSEFVPGAGFVLGL 60 

Query: 59 FDLIWGFITPSDWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEAN 118 
D+IWG PS W FL+QIEQLI QRIE RN+AI+ L GL++ Y+IY E+ REWEA+ 
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Sbjct: 61 

Query: 119 

Sbjct: 121 

Query: 179 

Sbjct: 181 

Query: 239 

Sbjct: 241 

Query: 299 

Sbjct: 299 

Query: 356 

Sbjct: 359 

Query: 412 

Sbjct: 419 

Query: 472 

Sbjct: 479 

Query: 532 

Sbjct: 539 

VDIIWGIFGPSQWDAFLVQIEQLINQRIEEFARNQAISRLEGLSNLYQIYAESFREWEAD 120 

PNNAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQ 178 
P N LRE++RI+F + + AL TAl F + ++++PLLSVYVQAANLHLS+LRD FGQ 
PTNPALREEMRIQFNDMNSALTTAIPLFAVQNYQVPLLSVYVQAANLHLSVLRDVSVFGQ 180 

GWGLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLTLTV 238 
WG D AT+N+ YN L LI YT H + YN GLE + G ++R W R+NQFRR+LTLTV 

RWGFDAATINSRYNDLTRLIGNYTDHAVRWYNTGLERVWGPDSRDWIRYNQFRRELTLTV 240 

LDIVALFPNYDVRTYPIQTSSQLTREIYTSSVIEDSPVSANIPNGFNRAEFGVRPPHLMD 298 
LDIV+LFPNYD RTYPI+T SQLTREIYT+ V+E+ + E +R PHLMD 
LDIVSLFPNYDSRTYPIRTVSQLTREIYTNPVLEN--FDGSFRGSAQGIEGSIRSPHLMD 298 

FMNSLFVTAETVRSQTVWGGH--LVSSRNTAGNRINFPSYGVF-NPGGAIWIADEDPRPF 355 
+NS+ + + R + W GH + S +G FP YG N I + + 

ILNSITIYTDAHRGEYYWSGHQIMASPVGFSGPEFTFPLYGTMGNAAPQQRIVAQLGQGV 358 

YRTLSDPVFVRG---GFGNPHY-VLGLRGVAFQQTGTNHTRTFRNSGTIDSLDEIPPQDN 411 
YRTLS ++ R G N VL A+ + + +R SGT+DSLDEIPPQ+N 
YRTLSSTLYRRPFNIGINNQQLSVLDGTEFAYGTSSNLPSAVYRKSGTVDSLDEIPPQNN 418 

SGAPWNDYSHYLNHVTFVRWPGEISGSDSWRAPMFSWTHRSATPTNTIDPERITQIPLVK 471 
+ P +SH L+HV+ R S RAPMFSW HRSA N I +ITQIPL K 
NVPPRQGFSHRLSHVSMFRSGFSNSSVSllRAPMFSWIHRSAEFNNIIPSSQITQIPLTK 478 

AHTLQSGTTVVRGPGFTGGDILRRTSGGPFAYTIVNINGQLPQRYRARIRYASTTNLRIY 531 
+ L SGT+VV+GPGFTGGDILRRTS G + VNI L QRYR RIRYASTTNL+ + 
STNLGSGTSVVKGPGFTGGDILRRTSPGQISTLRVNITAPLSQRYRVRIRYASTTNLQFH 538 

VTVAGERIFAGQFNKTMDTGDPLTFQSFSYATINTAFTFPMSQSSFTVGADTFSSGNEVY 591 
++ GIG F+ TM +G L SF T F F S FT+ A F+SGNEVY 

TSIDGRPINQGNFSATMSSGSNLQSGSFRTVGFTTPFNFSNGSSVFTLSAHVFNSGNEVY 598 

Query: 592 IDRFELIPVTATLE 605 
IDR E +P T E 

Sbjct: 599 IDRIEFVPAEVTFE 612 

>pir II A26461 parasporal crystal protein Bt2 - Bacillus thuringiensis '(strain 
berliner 1715) 

Dow AgroSciences LLC 
Study ID: GH-C 5463 
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emb1CAA28405.11 (X04698) delta endotoxin (AA 1-1155) [Bacillus thuringiensisj 
Length = 1155 

Score = 578 bits (1489), Expect = e-164 
Identities = 314/614 (51%), positives = 391/614 (63%), Gaps = 11/614 (1%) 

Query: 1 

Sbjct: 1 

Query: 59 

Sbjct: 61 

Query: 119 

Sbjct: 121 

Query: 179 

Sbjct: 181 

Query: 239 

Sbjct: 241 

Query: 299 

Sbjct: 299 

MENNIQ-NQCVPYNCLNNPEVEILNEER-STGRLPLDISLSLTRFLLSEFVPGVGVAFGL 58 
M+NN N+C+PYNCL+NPEVE+L ER TG P+DISLSLT+FLLSEFVPG G GL 
MDNNPNINECIPYNCLSNPEVEVLGGERIETGYTPIDISLSLTQFLLSEFVPGAGFVLGL 60 

FDLIWGFITPSDWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEAN 118 
D+IWG PS W FL+QIEQLI QRIE RN+AI+ L GL++ Y+IY E+ REWEA+ 

VDIIWGIFGPSQWDAFLVQIEQLINQRIEEFARNQAISRLEGLSNLYQIYAESFREWEAD 120 

PNNAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQ 178 
P N LRE++RI+F + + AL TAl F + ++++PLLSVYVQAANLHLS+LRD FGQ 
PTNPALREEMRIQFNDMNSALTTAIPLFAVQNYQVPLLSVYVQAANLHLSVLRDVSVFGQ 180 

GWGLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLTLTV 238 
WG D AT+N+ YN L LI YT H + YN GLE + G ++R W R+NQFRR+LTLTV 

RWGFDAATINSRYNDLTRLIGNYTDHAVRWYNTGLERVWGPDSRDWIRYNQFRRELTLTV 240 

LDIVALFPNYDVRTYPIQTSSQLTREIYTSSVIEDSPVSANIPNGFNRAEFGVRPPHLMD 298 
LDIV+LFPNYD RTYPI+T SQLTREIYT+ V+E+ + E +R PHLMD 
LDIVSLFPNYDSRTYPIRTVSQLTREIYTNPVLEN--FDGSFRGSAQGIEGSIRSPHLMD 298 

FMNSLFVTAETVRSQTVWGGH--LVSSRNTAGNRINFPSYGVF-NPGGAIWIADEDPRPF 355 
+NS+ + + R + W GH + S +G FP YG N I + + 

ILNSITIYTDAHRGEYYWSGHQIMASPVGFSGPEFTFPLYGTMGNAAPQQRIVAQLGQGV 358 



------------------------------------------------------------------------

Query: 356 

Sbjct: 359 

Query: 412 

Sbjct: 419 

Query: 472 

Sbjct: 479 

Query: 532 

Sbjct: 539 

Query: 592 

Sbjct: 599 

YRTLSDPVFVRG---GFGNPHY-VLGLRGVAFQQTGTNHTRTFRNSGTIDSLDEIPPQDN 411 
YRTLS ++ R G N VL A+ + + +R SGT+DSLDEIPPQ+N 
YRTLSSTLYRRPFNIGINNQQLSVLDGTEFAYGTSSNLPSAVYRKSGTVDSLDEIPPQNN 418 

SGAPWNDYSHVLNHVTFVRWPGEISGSDSWRAPMFSWTHRSATPTNTIDPERITQIPLVK 471 
+ P +SH L+HV+ R S RAPMFSW HRSA N I +ITQIPL K 
NVPPRQGFSHRLSHVSMFRSGFSNSSVSllRAPMFSWIHRSAEFNNIIPSSQITQIPLTK 478 

AHTLQSGTTVVRGPGFTGGDILRRTSGGPFAYTIVNINGQLPQRYRARIRYASTTNLRIY 531 
+ L SGT+VV+GPGFTGGDILRRTS G + VNI L QRYR RIRYASTTNL+ + 
STNLGSGTSVVKGPGFTGGDILRRTSPGQISTLRVNITAPLSQRYRVRIRYASTTNLQFH 538 

VTVAGERIFAGQFNKTMDTGDPLTFQSFSYATINTAFTFPMSQSSFTVGADTFSSGNEVY 591 
++ GIG F+ TM +G L SF T F F S FT+ A F+SGNEVY 

TSIDGRPINQGNFSATMSSGSNLQSGSFRTVGFTTPFNFSNGSSVFTLSAHVFNSGNEVY 598 

IDRFELIPVTATLE 605 
IDR E +P T E 
IDRIEFVPAEVTFE 612 

---------------- -
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>spIP09667ICRYV_BACTA 130 KD CRYSTAL PROTEIN (DELTA ENDOTOXIN) (CRYSTALINE ENTOMOCIDAL 
PROTOXIN) 

pirl IA26513 parasporal crystal protein - Bacillus thuringiensis (strain 
aizawai) 

gb1AAA22551.11 (M16463) insecticidal protein [Bacillus thuringiensis] 
Length = 1155 

Score = 577 bits (1486), Expect = e-163 
Identities = 316/615 (51%), Positives = 393/615 (63%), Gaps = 13/615 (2%) 

Query: 1 

Sbjct: 1 

Query: 59 

Sbjct: 61 

Query: 119 

Sbjct: 121 

Query: 179 

Sbjct: 181 

Query: 239 

Sbjct: 241 

Query: 298 

Sbjct: 298 

Query: 355 

Sbjct: 358 

Query: 411 

Sbjct: 418 

Query: 471 

Sbjct: 478 

Query: 531 

MENNIQ-NQCVPYNCLNNPEVEILNEER-STGRLPLDISLSLTRFLLSEFVPGVGVAFGL 58 
M+NN N+C+PYNCL+NPEVE+L ER TG P+DISLSLT+FLLSEFVPG G GL 
MDNNPNINECIPYNCLSNPEVEVLGGERIETGYTPIDISLSLTQFLLSEFVPGAGFVLGL 60 

FDLIWGFITPSDWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEAN 118 
D+IWG PS W FL+QIEQLI QRIE RN+AI+ L GL++ Y+IY E+ REWEA+ 

VDIIWGIFGPSQWDAFLVQIEQLINQRIEEFARNQAISRLEGLSNLYQIYAESFREWEAD 120 

PNNAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQ 178 
P N LRE++RI+F + + AL TAl F + ++++PLLSVYVQAANLHLS+LRD FGQ 
PTNPALREEMRIQFNDMNSALTTAIPLFAVQNYQVPLLSVYVQAANLHLSVLRDVSVFGQ 180 

GWGLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLTLTV 238 
WG D AT+N+ YN L LI YT H + YN GLE + G ++R W R+NQFRR+LTLTV 

RWGFDAATINSRYNDLTRLIGNYTDHAVRWYNTGLERVWGPDSRDWIRYNQFRRELTLTV 240 

LDIVALFPNYDVRTYPIQTSSQLTREIYTSSVIEDSPVSAN-IPNGFNRAEFGVRPPHLM 297 
LDIV+LFPNYD RTYPI+T SQLTREIYT+ V+E+ S + G E +R PHLM 
LDIVSLFPNYDSRTYPIRTVSQLTREIYTNPVLENFDGSFRALAQGI---EGSIRSPHLM 297 

DFMNSLFVTAETVRSQTVWGGH--LVSSRNTAGNRINFPSYGVF-NPGGAIWIADEDPRP 354 
D +NS+ + + R + W GH + S +G FP YG N I + + 
DILNSITIYTDAHRGEYYWSGHQlMASPVGFSGPEFTFPLYGTMGNAAPQQRIVAQLGQG 357 

FYRTLSDPVFVRG---GFGNPHY-VLGLRGVAFQQTGTNHTRTFRNSGTIDSLDEIPPQD 410 
YRTLS ++ R G N VL A+ + + +R SGT+DSLDEIPPQ+ 

VYRTLSSTLYRRPFNIGINNQQLSVLDGTEFAYGTSSNLPSAVYRKSGTVDSLDEIPPQN 417 

NSGAPWNDYSHVLNHVTFVRWPGEISGSDSWRAPMFSWTHRSATPTNTIDPERITQIPLV 470 
N+ P +SH L+HV+ R S RAPMFSW HRSA N I +ITQIPL 
NNVPPRQGFSHRLSHVSMFRSGFSNSSVSllRAPMFSWIHRSAEFNNIIPSSQITQIPLT 477 

KAHTLQSGTTVVRGPGFTGGDILRRTSGGPFAYTIVNINGQLPQRYRARIRYASTTNLRI 530 
K+ L SGT+VV+GPGFTGGDILRRTS G + VNI L QRYR RIRYASTTNL+ 
KSTNLGSGTSVVKGPGFTGGDILRRTSPGQISTLRVNITAPLSQRYRVRIRYASTTNLQF 537 

YVTVAGERIFAGQFNKTMDTGDPLTFQSFSYATINTAFTFPMSQSSFTVGADTFSSGNEV 590 
+ ++ GIG F+ TM +G· L SF T FF S FT+ A F+SGNEV 
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Sbjct: 538 HTSIDGRPINQGNFSATMSSGSNLQSGSFRTVGFTTPFNFSNGSSVFTLSAHVFNSGNEV 597 

Query: 591 YIDRFELIPVTATLE 605 
YIDR E +P T E 

Sbjct: 598 YIDRIEFVPAEVTFE 612 

Dow AgroSciences LLC 
Study ID: GH-C 5463 
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>gbIAAK55546.1IAF375608_1 (AF375608) crystal protein Cry1Ab16 [Bacillus thuringiensis serovar 
israelensis] 

Length = 1155 

Score = 577 bits (1486), Expect = e-163 
Identities = 313/614 (50%), positives = 390/614 (62%), Gaps = 11/614 (1%) 

Query: 1 MENNIQ-NQCVPYNCLNNPEVEILNEER-STGRLPLDISLSLTRFLLSEFVPGVGVAFGL 58 
M+NN N+C+PYNCL+NPEVE+L ER TG P+DISLSLT+FLLSEFVPG G GL 

Sbjct: 1 MDNNPNINECIPYNCLSNPEVEVLGGERIETGYTPIDISLSLTQFLLSEFVPGAGFVLGL 60 

Query: 59 FDLIWGFITPSDWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEAN 118 
D+IWG PS W FL+QIEQLI QRIE RN+AI+ L GL++ Y+IY E+ REWEA+ 

Sbjct: 61 VDIIWGIFGPSQWDAFLVQIEQLINQRIEEFARNQAISRLEGLSNLYQIYAESFREWEAD 120 

Query: 119 PNNAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQ 178 
P N LRE++RI+F + + AL TAl F + ++ +PLLSVYVQA NLHLS+LRD + FGQ 

Sbjct: 121 PTNPALREEMRIQFNDMNSALTTAIPLFAVQNYRVPLLSVYVQAVNLHLSVLRDVLVFGQ 180 

Query: 179 GWGLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLTLTV 238 
WG D AT+N+ YN L LI YT H + YN GLE + G ++R W R+NQFRR+LTLTV 

Sbjct: 181 RWGFDAATINSRYNDLTRLIGNYTDHAVRWYNTGLERVWGPDSRDWIRYNQFRRELTLTV 240 

Query: 239 LDIVALFPNYDVRTYPIQTSSQLTREIYTSSVIEDSPVSANIPNGFNRAEFGVRPPHLMD 298 
LDIV+LFPNYD RTYPI+T SQLTREIYT+ V+E+ + E +R PHLMD 

Sbjct: 241 LDIVSLFPNYDSRTYPIRTVSQLTREIYTNPVLEN--FDGSFRGSAQGIEGSIRSPHLMD 298 

Query: 299 FMNSLFVTAETVRSQTVWGGH--LVSSRNTAGNRINFPSYGVF-NPGGAIWIADEDPRPF 355 
+NS+ + + R + W GH + S +G FP YG N I + + 

Sbjct: 299 ILNSITIYTDAHRGEYYWSGHQlMASPVGFSGPEFTFPLYGTMGNAAPQQRIVAQLGQGV 358 

Query: 356 YRTLSDPVFVRG---GFGNPHY-VLGLRGVAFQQTGTNHTRTFRNSGTIDSLDEIPPQDN 411 
YRTLS ++ R G N VL A+ + + +R SGT+DSLDEIPPQ+N 

Sbjct: 359 YRTLSSTLYRRPFNIGINNQQLSVLDGTEFAYGTSSNLPSAVYRKSGTVDSLDEIPPQNN 418 

Query: 412 SGAPWNDYSHVLNHVTFVRWPGEISGSDSWRAPMFSWTHRSATPTNTIDPERITQIPLVK 471 
+ P +SH L+HV+ R S RAPMFSW HRSA N I +ITQIPL K 

Sbjct: 419 NVPPRQGFSHRLSHVSMFRSGFSNSSVSllRAPMFSWIHRSAEFNNIIPSSQITQIPLTK 478 

Query: 472 AHTLQSGTTVVRGPGFTGGDILRRTSGGPFAYTIVNINGQLPQRYRARIRYASTTNLRIY 531 
+ L SGT+VV+GPGFTGGDILRRTS G + VNI L QRYR RIRYASTTNL+ + 

Sbjct: 479 STNLGSGTSVVKGPGFTGGDILRRTSPGQISTLRVNITAPLSQRYRVRIRYASTTNLQFH 538 

Query: 532 VTVAGERIFAGQFNKTMDTGDPLTFQSFSYATINTAFTFPMSQSSFTVGADTFSSGNEVY 591 
++ GIG F+ TM +G L SF T F F S FT+ A F+SGNEVY 

Sbjct: 539 TSIDGRPINQGNFSATMSSGSNLQSGSFRTVGFTTPFNFSNGSSVFTLSAHVFNSGNEVY 598 

Query: 592 IDRFELIPVTATLE 605 
IDR E +P T E 

Sbjct: 599 IDRIEFVPAEVTFE 612 

>spIP09666ICRYT_BACTA 130 KD CRYSTAL PROTEIN (DELTA ENDOTOXIN) (CRYSTALINE ENTOMOCIDAL 
PROTOXIN) 

pirl IS02134 paraspora1 crystal protein - Bacillus thuringiensis (strain aizawai 
IC1) 

emb1CAA31620.11 (X13233) delta-endotoxin [Bacillus thuringiensis] 
Length 1155 

Score = 577 bits (1486), Expect = e-163 
Identities = 313/614 (50%), Positives = 391/614 (62%), Gaps = 11/614 (1%) 

Query: 1 MENNIQ-NQCVPYNCLNNPEVEILNEER-STGRLPLDISLSLTRFLLSEFVPGVGVAFGL 58 
M+NN N+C+PYNCL+NPEVE+L ER TG P+DISLSLT+FLLSEFVPG G GL 



~-------------~~~~---------------------------------------------- ------------------------------------~---- -~- --~-~---" 

Sbjct: 1 MDNNPNINECIPYNCLSNPEVEVLGGERIETGYTPIDISLSLTQFLLSEFVPGAGFVLGL 60 

Query: 59 FDLIWGFITPSDWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEAN 118 
D+IWG PS W FL+QIEQLI QRIE RN+AI+ L GL++ Y+IY E+ REWEA+ 

Sbjct: 61 VDIIWGIFGPSQWDAFLVQIEQLINQRIEEFARNQAISRLEGLSNLYQIYAESFREWEAD 120 

Query: 119 PNNAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQ 178 
P N LRE++RI+F + + AL TAl F + ++++PLLSVYVQAANLHLS+LRD FGQ 

Sbjct: 121 PTNPALREEMRIQFNDMNSALTTAIPLFAVQNYQVPLLSVYVQAANLHLSVLRDVSVFGQ 180 

Query: 179 GWGLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLTLTV 238 
WG D AT+N+ YN L LI YT H + YN GLE + G ++R W R+NQFRR+LTLTV 

Sbjct: 181 RWGFDAATINSRYNDLTRLIGNYTDHAVRWYNTGLERVWGPDSRDWIRYNQFRRELTLTV 240 

Query: 239 LDIVALFPNYDVRTYPIQTSSQLTREIYTSSVIEDSPVSANIPNGFNRAEFGVRPPHLMD 298 
LDIV+LFPNYD RTYPI+T SQLTREIYT+ V+E+ + E +R PHLMD 

Sbjct: 241 LDIVSLFPNYDSRTYPIRTVSQLTREIYTNPVLEN--FDGSFRGSAQGIEGSIRSPHLMD 298 

Query: 299 FMNSLFVTAETVRSQTVWGGH--LVSSRNTAGNRINFPSYGVF-NPGGAIWIADEDPRPF 355 
+NS+ + + R + W GH + S +G FP YG N I + + 

Sbjct: 299 ILNSITIYTDAHRGEYYWSGHQIMASPVGFSGPEFTFPLYGTMGNAAPQQRIVAQLGQGV 358 

< 

Query: 356 YRTLSDPVFVRG---GFGNPHY-VLGLRGVAFQQTGTNHTRTFRNSGTIDSLDEIPPQDN 411 
YRTLS ++ R G N VL A+ + + +R SGT+DSLDEIPPQ+N 

Sbjct: 359 YRTLSSTLYRRPFNIGINNQQLSVLDGTEFAYGTSSNLPSAVYRKSGTVDSLDEIPPQNN 418 

Query: 412 SGAPWNDYSHVLNHVTFVRWPGEISGSDSWRAPMFSWTHRSATPTNTIDPERITQIPLVK 471 
+ P +SH L+HV+ R S R PMFSW HRSA N I +ITQIPL K 

Sbjct: 419 NVPPRQGFSHRLSHVSMFRSGFSNSSVSIIRPPMFSWIHRSAEFNNIIPSSQITQIPLTK 478 

Query: 472 AHTLQSGTTVVRGPGFTGGDILRRTSGGPFAYTIVNINGQLPQRYRARIRYASTTNLRIY 531 
+ L SGT+VV+GPGFTGGDILRRTS G + VNI L QRYR RIRYASTTNL+++ 

Sbjct: 479 STNLGSGTSVVKGPGFTGGDILRRTSPGQISTLRVNITAPLSQRYRVRIRYASTTNLQLH 538 

Query: 532 VTVAGERIFAGQFNKTMDTGDPLTFQSFSYATINTAFTFPMSQSSFTVGADTFSSGNEVY 591 
++ GIG F+ TM +G L SF T F F S ET+ A F+SGNEVY 

Sbjct: 539 TSIDGRIINQGNFSATMSSGSNLQSGSFRIVGFTTPFNFSNGSSVFTLSAHVFNSGNEVY 598 

Query: 592 IDRFELIPVTATLE 605 
IDR E +P T E 

Sbjct: 599 IDRIEFVPAEVTFE 612 

Dow AgroSciences LLC 
Study ID: GH-C 5463 
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>sp1Q037441C1AD BACTA Pesticidial crystal protein cry1Ad (Insecticidal delta-endotoxin 
CryIA(d» (Crystaline entomocidal protoxin) (133 kDa 
crystal protein) 

gb1AAA22340.11 (M73250) cryIA(d) [Bacillus thuringiensis) 
Length = 1179 

Score = 573 bits (1476), Expect = e-162 
Identities = 312/612 (50%), positives = 390/612 (62%), Gaps = 15/612 (2%) 

Query: 4 

Sbjct: 5 

NIQNQCVPYNCLNNPEVEILNEER-STGRLPLDISLSLTRFLLSEFVPGVGVAFGLFDLI 62 
N QNQCVPYNCLN+P +EIL ER TG P+DISLSLT+FLLSEFVPG G GL DLI 
NNQNQCVPYNCLNDPTIEILEGERIETGYTPIDISLSLTQFLLSEFVPGAGFVLGLIDLI 64 

Query: 63 WGFITPSDWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEANPNNA 122 
WGF+ PS W FL+QIEQLI QRIE RN+AI+ L GL++ Y+IY EA REWEA+P N 

Sbjct: 65 WGFVGPSQWDAFLVQIEQLINQRIEEFARNQAISRLEGLSNLYQIYAEAFREWEADPTNP 124 

Query: 123 QLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQGWGL 182 
L E++RI+F + + AL TAl FT+ ++++PLLSVYVQAANLHLS+LRD FGQ WG 

Sbjct: 125 ALTEEMRIQFNDMNSALTTAIPLFTVQNYQVPLLSVYVQAANLHLSVLRDVSVFGQRWGF 184 

Query: 183 DIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLTLTVLDIV 242 
D+AT+N+ YN L LI YT + + YN GLE + G ++R W R+NQFRR+LTLTVLDIV 

Sbjct: 185 DVATINSRYNDLTRLIGTYTDYAVRWYNTGLERVWGPDSRDWVRYNQFRRELTLTVLDIV 244 

Query: 243 ALFPNYDVRTYPIQTSSQLTREIYTSSVIEDSPVSANIPNGFNRAEFGVRPPHLMDFMNS 302 
+LFPNYD RTYPI+T SQLTREIYT+V+E+ + R E +R PHLMD +NS 

l 

n 
Ui c, 

rl ,> 

n 

u 
U
'l 

, i 
" j 

u 
u 

[7," 
l 



.c--------------~-------~~-------

Ii 
!. '! 
;-~j 

I
I 
I 

.::J 

Sbjct: 245 

Query: 303 

Sbjct: 303 

Query: 361 

Sbjct: 363 

Query: 415 

Sbjct: 423 

Query: 474 

Sbjct: 480 

Query: 534 

Sbjct: 540 

SLFPNYDSRTYPIRTVSQLTREIYTNPVLEN--FDGSFRGMAQRIEQNIRQPHLMDLLNS 302 

LFVTAETVRSQTVWGGHLVSSR--NTAGNRINFPSYGVFNPGGAIWIADEDPRPFYRTLS 360 
+ + + R W GH +++ AG FP YG + +RTLS 
ITIYTDVHRGFNYWSGHQITASPVGFAGPEFTFPRYGTMGNAAPPVLISTTGLGIFRTLS 362 

DPVFVR---GGFGNPHYVLGLRGVAF---QQTGTNHTRTFRNSGTIDSLDEIPPQDNSGA 414 
P++ R G N + L G F T + +R GT+DSLD IPPQDNS 

SPLYRRIILGSGPNNQNLFVLDGTEFSFASLTADLPSTIYRQRGTVDSLDVIPPQDNSVP 422 

PWNDYSHVLNHVTFVRWPGEISGS-DSWRAPMFSWTHRSATPTNTIDPERITQIPLVKAH 473 
+SH L+HVT + + +G+ + RAP FSW HRSA +N I +ITQIPL K+ 

ARAGFSHRLSHVTML---SQAAGAVYTLRAPTFSWRHRSAEFSNLIPSSQITQIPLTKSI 479 

TLQSGTTVVRGPGFTGGDILRRTSGGPFAYTIVNINGQLPQRYRARIRYASTTNLRIYVT 533 
L SGT+VV+GPGFTGGDILR TS G + V I L QRYR RIRYASTTNL+ + + 

NLGSGTSVVKGPGFTGGDILRITSPGQISTLRVTITAPLSQRYRVRIRYASTTNLQFHTS 539 

VAGERIFAGQFNKTMDTGDPLTFQSFSYATINTAFTFPMSQSSFTVGADTFSSGNEVYID 593 
+ GIG F+ TM +G L SF A T F F S FT+ A F+SGNEVYI+ 
IDGRPINQGNFSATMSSGGNLQSGSFRTAGFTTPFNFSNGSSIFTLSAHVFNSGNEVYIE 599 

Query: 594 RFELIPVTATLE 605 
R E +P T E 

Sbjct: 600 RIEFVPAEVTFE 611 

>prfl 11409195A 135kD insecticidal protein [Bacillus thuringiensis) 
Length = 11 76 

Score = 565 bits (1456), Expect = e-160 
Identities = 310/616 (50%), Positives = 390/616 (62%), Gaps = 16/616 (2%) 

Query: 1 

Sbjct: 1 

MENNIQ-NQCVPYNCLNNPEVEILNEER-STGRLPLDISLSLTRFLLSEFVPGVGVAFGL 58 
M+NN N+C+PYNCL+NPEVE+L ER TG P+DISLSLT+FLLSEFVPG G GL 
MDNNPNINECIPYNCLSNPEVEVLGGERIETGYTPIDISLSLTQFLLSEFVPGAGFVLGL 60 

Query: 59 FDLIWGFITPSDWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEAN 118 
D+IWG PS W FL+QIEQLI QRIE RN+AI+ L GL++ Y+IY E+ REWEA+ 

Sbjct: 61 VDIIWGIFGPSQWDAFLVQIEQLINQRIEEFARNQAISRLEGLSNLYQIYAESFREWEAD 120 

Query: 119 PNNAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQ 178 
P N LRE++RI+F + + AL TAl F + ++++PLLSVYVQAANLHLS+LRD FGQ 

Sbjct: 121 PTNPALREEMRIQFNDMNSALTTAIPLFAVQNYQVPLLSVYVQAANLHLSVLRDVSVFGQ 180 

Query: 179 GWGLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLTLTV 238 
WG D AT+N+ YN L LI YT + + YN GLE + G ++R W R+NQFRR+LTLTV 

Sbjct: 181 RWGFDAATINSRYNDLTRLIGNYTDYAVRWYNTGLERVWGPDSRDWVRYNQFRRELTLTV 240 

Query: 239 LDIVALFPNYDVRTYPIQTSSQLTREIYTSSVIEDSPVSANIPNGFNRAEFGVRPPHLMD 298 
LDIVALF NYD R YPI+T SQLTREIYT+ V+E+ + R E +R PHLMD 

Sbjct: 241 LDIVALFSNYDSRRYPIRTVSQLTREIYTNPVLEN--FDGSFRGMAQRIEQNIRQPHLMD 298 

Query: 299 FMNSLFVTAETVRSQTVWGGHLVSSR--NTAGNRINFPSYGVFNPGGAIWIADEDPRPFY 356 
+NS+ + + R W GH +++ +G FP +G + + 

Sbjct: 299 ILNSITIYTDVHRGFNYWSGHQITASPVGFSGPEFAFPLFGNAGNAAPPVLVSLTGLGIF 358 

Query: 357 RTLSDPVFVR-----GGFGNPHYVLGLRGVAFQQTGTNHTRT-FRNSGTIDSLDEIPPQD 410 
RTLS P++ R G +VL +F TN T +R GT+DSLD IPPQD 

Sbjct: 359 RTLSSPLYRRIILGSGPNNQELFVLDGTEFSFASLTTNLPSTIYRQRGTVDSLDVIPPQD 418 

Query: 411 NSGAPWNDYSHVLNHVTFVRWPGEISGS-DSWRAPMFSWTHRSATPTNTIDPERITQIPL 469 
NS P +SH L+HVT + + +G+ + RAP FSW HRSA N I +ITQIPL 

Sbjct: 419 NSVPPRAGFSHRLSHVTML---SQAAGAVYTLRAPTFSWQHRSAEFNNIIPSSQITQIPL 475 

Query: 470 VKAHTLQSGTTVVRGPGFTGGDILRRTSGGPFAYTIVNINGQLPQRYRARIRYASTTNLR 529 
K+ L SGT+VV+GPGFTGGDILRRTS G + VNI L QRYR RIRYASTTNL+ 

Sbjct: 476 TKSTNLGSGTSVVKGPGFTGGDILRRTSPGQISTLRVNITAPLSQRYRVRIRYASTTNLQ 535 

Query: 530 IYVTVAGERIFAGQFNKTMDTGDPLTFQSFSYATINTAFTFPMSQSSFTVGADTFSSGNE 589 

Dow AgroSciences LLC 
Study ill: GH-C 5463 

Page 29 
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+ ++ GIG F+ TM +G L SF T F F S FT+ A F+SGNE 
Sbjct: 536 FHTSIDGRPINQGNFSATMSSGSNLQSGSFRTVGFTTPFNFSNGSSVFTLSAHVFNSGNE 595 

Query: 590 VYIDRFELIPVTATLE 605 
VYIDR E +P T E 

Sbjct: 596 VYIDRIEFVPAEVTFE 611 

Dow AgroSciences LLC 
Study ill: GH-C 5463 (:'~ 
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>spIP16478ICRYU_BACTA 135 KD CRYSTAL PROTEIN (DELTA ENDOTOXIN) (CRYSTALINE ENTOMOCIDAL 
PROTOXIN) 

pirl IJT0241 paraspora1 crystal protein - Bacillus thuringiensis (strain aizawai 
IPL7) 

dbj1BAA00257.11 (D00348) 135 kDa insecticidal protein [Bacillus thuringiensis) 
Length = 11 76 

Score = 565 bits (1456), Expect = e-160 
Identities = 310/616 (50%), positives = 390/616 (62%), Gaps = 16/616 (2%) 

Query: 1 

Sbjct: 1 

MENNIQ-NQCVPYNCLNNPEVEILNEER-STGRLPLDISLSLTRFLLSEFVPGVGVAFGL 58 
M+NN N+C+PYNCL+NPEVE+L ER TG P+DISLSLT+FLLSEFVPG G GL 
MDNNPNINECIPYNCLSNPEVEVLGGERIETGYTPIDISLSLTQFLLSEFVPGAGFVLGL 60 

Query: 59 FDLIWGFITPSDWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEAN 118 
D+IWG PS W FL+QIEQLI QRIE RN+AI+ L GL++ Y+IY E+ REWEA+ 

Sbjct: 61 VDIIWGIFGPSQWDAFLVQIEQLINQRIEEFARNQAISRLEGLSNLYQIYAESFREWEAD 120 

Query: 119 PNNAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQ 178 
P N LRE++RI+F + + AL TAI F + ++++PLLSVYVQAANLHLS+LRD FGQ 

Sbjct: 121 PTNPALREEMRIQFNDMNSALTTAIPLFAVQNYQVPLLSVYVQAANLHLSVLRDVSVFGQ 180 

Query: 179 GWGLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLTLTV 238 
WG D AT+N+ YN L LI YT + + YN GLE + G ++R W R+NQFRR+LTLTV 

Sbjct: 181 RWGFDAATINSRYNDLTRLIGNYTDYAVRWYNTGLERVWGPDSRDWVRYNQFRRELTLTV 240 

Query: 239 LDIVALFPNYDVRTYPIQTSSQLTREIYTSSVIEDSPVSANIPNGFNRAEFGVRPPHLMD 298 
LDIVALF NYD R YPI+T SQLTREIYT+ V+E+ + R E +R PHLMD 

Sbjct: 241 LDIVALFSNYDSRRYPIRTVSQLTREIYTNPVLEN--FDGSFRGMAQRIEQNIRQPHLMD 298 

Query: 299 FMNSLFVTAETVRSQTVWGGHLVSSR--NTAGNRINFPSYGVFNPGGAIWIADEDPRPFY 356 
+NS+ + + R W GH +++ +G FP +G + + 

Sbjct: 299 ILNSITIYTDVHRGFNYWSGHQITASPVGFSGPEFAFPLFGNAGNAAPPVLVSLTGLGIF 358 

Query: 357 RTLSDPVFVR-----GGFGNPHYVLGLRGVAFQQTGTNHTRT-FRNSGTIDSLDEIPPQD 410 
RTLS P++ R G +VL +F TN T +R GT+DSLD IPPQD 

Sbjct: 359 RTLSSPLYRRIILGSGPNNQELFVLDGTEFSFASLTTNLPSTIYRQRGTVDSLDVIPPQD 418 

Query: 411 NSGAPWNDYSHVLNHVTFVRWPGEISGS-DSWRAPMFSWTHRSATPTNTIDPERITQIPL 469 
NS P +SH L+HVT + + +G+ + RAP FSW HRSA N I +ITQIPL 

Sbjct: 419 NSVPPRAGFSHRLSHVTML---SQAAGAVYTLRAPTFSWQHRSAEFNNIIPSSQITQIPL 475 

Query: 470 VKAHTLQSGTTVVRGPGFTGGDILRRTSGGPFAYTIVNINGQLPQRYRARIRYASTTNLR 529 
K+ L SGT+VV+GPGFTGGDILRRTS G + VNI L QRYR RIRYASTTNL+ 

Sbjct: 476 TKSTNLGSGTSVVKGPGFTGGDILRRTSPGQISTLRVNITAPLSQRYRVRIRYASTTNLQ 535 

Query: 530 IYVTVAGERIFAGQFNKTMDTGDPLTFQSFSYATINTAFTFPMSQSSFTVGADTFSSGNE 589 
+ ++ GIG F+ TM +G L SF T F F S FT+ A F+SGNE 

Sbjct: 536 FHTSIDGRPINQGNFSATMSSGSNLQSGSFRTVGFTTPFNFSNGSSVFTLSAHVFNSGNE 595 

Query: 590 VYIDRFELIPVTATLE 605 
VYIDR E +P T E 

Sbjct: 596 VYIDRIEFVPAEVTFE 611 

>spIP09665ICRYS_BACTS 130 KD CRYSTAL PROTEIN (DELTA ENDOTOXIN) (CRYSTALINE ENTOMOCIDAL 
PROTOXIN) 

pirl IA22798 parasporal crystal protein - Bacillus thuringiensis 
gb1AAA22552.11 (M10917) insecticidal crystal protein [Bacillus thuringiensis) 
prfl 11106181A Pfotein, insecticidal crystal [Bacillus thuringiensis serovar sotto) 

Length = 934 

Score 563 bits (1451), Expect = e-159 
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Identities = 309/616 (50%), Positives = 389/616 (62%), Gaps = 16/616 (2%) 

Query: 1 

Sbjct: 1 

MENNIQ-NQCVPYNCLNNPEVEILNEER-STGRLPLDISLSLTRFLLSEFVPGVGVAFGL 58 
M+NN N+C+PYNCL+NPEVE+L ER TG P+DISLSLT+FLLSEFVPG G GL 
MDNNPNINECIPYNCLSNPEVEVLGGERIETGYTPIDISLSLTQFLLSEFVPGAGFVLGL 60 

Query: 59 FDLIWGFITPSDWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEAN 118 
D+IWG PS W FL+QIEQLI QRIE RN+AI+ L GL++ Y+IY E+ REWEA+ 

Sbjct: 61 VDIIWGIFGPSQWDAFLVQIEQLINQRIEEFARNQAISRLEGLSNLYQIYAESFREWEAD 120 

Query: 119 PNNAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQ 178 
P N LRE++RI+F + + AL TAl F + ++++PLLSVYVQAANLHLS+LRD FGQ 

Sbjct: 121 PTNPALREEMRIQFNDMNSALTTAIPLFAVQNYQVPLLSVYVQAANLHLSVLRDVSVFGQ 180 

Query: 179 GWGLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLTLTV 238 
WG D AT+N+ YN L LI YT + + YN GLE + G ++R W R+NQFRR+LTLTV 

Sbjct: 181 RWGFDAATINSRYNDLTRLIGNYTDYAVRWYNTGLERVWGPDSRDWVRYNQFRRELTLTV 240 

Query: 239 LDIVALFPNYDVRTYPIQTSSQLTREIYTSSVIEDSPVSANIPNGFNRAEFGVRPPHLMD 298 
LDIVALF NYD R YPI+T SQLTREIYT+ V+E+ + R E +R PHLMD 

Sbjct: 241 LDIVALFSNYDSRRYPIRTVSQLTREIYTNPVLEN--FDGSFRGMAQRIEQNIRQPHLMD 298 

Query: 299 FMNSLFVTAETVRSQTVWGGHLVSSR--NTAGNRINFPSYGVFNPGGAIWIADEDPRPFY 356 
+N + + + R W GH +++ +G FP +G + + 

Sbjct: 299 ILNRITIYTDVHRGFNYWSGHQITASPVGFSGPEFAFPLFGNAGNAAPPVLVSLTGLGIF 358 

Query: 357 RTLSDPVFVR-----GGFGNPHYVLGLRGVAFQQTGTNHTRT-FRNSGTIDSLDEIPPQD 410 
RTLS P++ R G +VL +F TN T +R GT+DSLD IPPQD 

Sbjct: 359 RTLSSPLYRRIILGSGPNNQELFVLDGTEFSFASLTTNLPSTIYRQRGTVDSLDVIPPQD 418 

Query: 411 NSGAPWNDYSHVLNHVTFVRWPGEISGS-DSWRAPMFSWTHRSATPTNTIDPERITQIPL 469 
NS P +SH L+HVT + + +G+ + RAP FSW HRSA N I +ITQIPL 

Sbjct: 419 NSVPPRAGFSHRLSHVTML---SQAAGAVYTLRAPTFSWQHRSAEFNNIIPSSQITQIPL 475 

Query: 470 VKAHTLQSGTTVVRGPGFTGGDILRRTSGGPFAYTIVNINGQLPQRYRARIRYASTTNLR 529 
K+ L SGT+VV+GPGFTGGDILRRTS G + VNI L QRYR RIRYASTTNL+ 

Sbjct: 476 TKSTNLGSGTSVVKGPGFTGGDILRRTSPGQISTLRVNITAPLSQRYRVRIRYASTTNLQ 535 

Query: 530 IYVTVAGERIFAGQFNKTMDTGDPLTFQSFSYATINTAFTFPMSQSSFTVGADTFSSGNE 589 
+ ++ GIG F+ TM +G L SF T F F S FT+ A F+SGNE 

Sbjct: 536 FHTSIDGRPINQGNFSATMSSGSNLQSGSFRTVGFTTPFNFSNGSSVFTLSAHVFNSGNE 595 

Query: 590 VYIDRFELIPVTATLE 605 
VYIDR E +P T E 

Sbjct: 596 VYIDRIEFVPAEVTFE 611 

>dbjIBAA77213.11 (AB026261) BtT84A1 crystal protein [Bacillus thuringiensis) 
Length = 1180 

Score = 563 bits (1451), Expect = e-159 
Identities = 309/616 (50%), positives = 389/616 (62%), Gaps = 16/616 (2%) 

Query: 1 MENNIQ-NQCVPYNCLNNPEVEILNEER-STGRLPLDISLSLTRFLLSEFVPGVGVAFGL 58 
M+NN N+C+PYNCL+NPEVE+L ER TG P+DISLSLT+FLLSEFVPG G GL 

Sbjct: 1 MDNNPNINECIPYNCLSNPEVEVLGGERIETGYTPIDISLSLTQFLLSEFVPGAGFVLGL 60 

Query: 59 FDLIWGFITPSDWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEAN 118 
D+IWG PS W FL+QIEQLI QRIE RN+AI+ L GL++ Y+IY E+ REWEA+ 

Sbjct: 61 VDIIWGIFGPSQWDAFLVQIEQLINQRIEEFARNQAISRLEGLSNLYQIYAESFREWEAD 120 

Query: 119 PNNAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQ 178 
P N LRE++RI+F + + AL TAl F + ++++PLLSVYVQAANLHLS+LRD FGQ 

Sbjct: 121 PTNPALREEMRIQFNDMNSALTTAIPLFAVQNYQVPLLSVYVQAANLHLSVLRDVSVFGQ 180 

Query: 179 GWGLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLTLTV 238 
WG D AT+N+ YN L LI YT + + YN GLE + G ++R W R+NQFRR+LTLTV 

Sbjct: 181 RWGFDAATINSRYNDLTRLIGNYTDYAVRWYNTGLERVWGPDSRDWVRYNQFRRELTLTV 240 

Query: 239 LDIVALFPNYDVRTYPIQTSSQLTREIYTSSVIEDSPVSANIPNGFNRAEFGVRPPHLMD 298 

Dow AgroSciences LLC 
Study ill: GH-C 5463 
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LDIVALF NYD R YPI+T SQLTREIYT+ V+E+ + R E +R PHLMD 
Sbjct: 241 LDIVALFSNYDSRRYPIRTVSQLTREIYTNPVLEN--FDGSFRGMAQRIEQNIRQPHLMD 298 

Query: 299 FMNSLFVTAETVRSQTVWGGHLVSSR--NTAGNRINFPSYGVFNPGGAIWIADEDPRPFY 356 
+N + + + R W GH +++ +G FP +G + + 

Sbjct: 299 ILNRITIYTDVHRGFNYWSGHQITASPVGFSGPEFAFPLFGNAGNAAPPVLVSLTGLGIF 358 

Query: 357 RTLSDPVFVR-----GGFGNPHYVLGLRGVAFQQTGTNHTRT-FRNSGTIDSLDEIPPQD 410 
RTLS P++ R G +VL +F TN T +R GT+DSLD IPPQD 

Sbjct: 359 RTLSSPLYRRIILGSGPNNQELFVLDGTEFSFASLTTNLPSTIYRQRGTVDSLDVIPPQD 418 

Query: 411 NSGAPWNDYSHVLNHVTFVRWPGEISGS-DSWRAPMFSWTHRSATPTNTIDPERITQIPL 469 
NS P +SH L+HVT + + +G+ + RAP FSW HRSA N I +ITQIPL 

Sbjct: 419 NSVPPRAGFSHRLSHVTML---SQAAGAVYTLRAPTFSWQHRSAEFNNIIPSSQITQIPL 475 

Query: 470 VKAHTLQSGTTVVRGPGFTGGDILRRTSGGPFAYTIVNINGQLPQRYRARIRYASTTNLR 529 
K+ L SGT+VV+GPGFTGGDILRRTS G + VNI L QRYR RIRYASTTNL+ 

Sbjct: 476 TKSTNLGSGTSVVKGPGFTGGDILRRTSPGQISTLRVNITAPLSQRYRVRIRYASTTNLQ 535 

Query: 530 IYVTVAGERIFAGQFNKTMDTGDPLTFQSFSYATINTAFTFPMSQSSFTVGADTFSSGNE 589 
+ ++ GIG F+ TM +G L SF T F F S FT+ A F+SGNE 

Sbjct: 536 FHTSIDGRPINQGNFSATMSSGSNLQSGSFRTVGFTTPFNFSNGSSVFTLSAHVFNSGNE 595 

Query: 590 VYIDRFELIPVTATLE 605 
VYIDR E +P T E 

Sbjct: 596 VYIDRIEFVPAEVTFE 611 

Dow AgroSciences LLC 
Study ill: GH-C 5463 (0 

Page 32 , __ , 

>pirl IJC2219 lepidopteran-specific protoxin - Bacillus thuringiensis 
dbj1BAA04468.11 (D17518) insecticidal crystal protein [Bacillus thuringiensisj 

Length = 1176 

Score = 563 bits (1450), Expect = e-159 
Identities = 309/616 (50%), positives = 389/616 (62%), Gaps = 16/616 (2%) 

Query: 1 MENNIQ-NQCVPYNCLNNPEVEILNEER-STGRLPLDISLSLTRFLLSEFVPGVGVAFGL 58 
M+NN N+C+PYNCL+NPEVE+L ER TG P+DISLSLT+FLLSEFVPG G GL 

Sbjct: 1 MDNNPNINECIPYNCLSNPEVEVLGGERIETGYTPIDISLSLTQFLLSEFVPGAGFVLGL 60 

Query: 59 FDLIWGFITPSDWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEAN 118 
D+IWG PS W FL+QIEQLI QRIE RN+AI+ L GL++ Y+IY E+ REWEA+ 

Sbjct: 61 VDIIWGIFGPSQWDAFLVQIEQLINQRIEEFARNQAISRLEGLSNLYQIYAESFREWEAD 120 

Query: 119 PNNAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQ 178 
P N LRE++RI+F + + AL TAl + ++++PLLSVYVQAANLHLS+LRD FGQ 

Sbjct: 121 PTNPALREEMRIQFNDMNSALTTAIPLLAVQNYQVPLLSVYVQAANLHLSVLRDVSVFGQ 180 

Query: 179 GWGLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLTLTV 238 
WG D AT+N+ YN L LI YT + + YN GLE + G ++R W R+NQFRR+LTLTV 

Sbjct: 181 RWGFDAATINSRYNDLTRLIGNYTDYAVRWYNTGLERVWGPDSRDWVRYNQFRRELTLTV 240 

Query: 239 LDIVALFPNYDVRTYPIQTSSQLTREIYTSSVIEDSPVSANIPNGFNRAEFGVRPPHLMD 298 
LDIVALF NYD R YPI+T SQLTREIYT+ V+E+ + R E +R PHLMD 

Sbjct: 241 LDIVALFSNYDSRRYPIRTVSQLTREIYTNPVLEN--FDGSFRGMAQRIEQNIRQPHLMD 298 

Query: 299 FMNSLFVTAETVRSQTVWGGHLVSSR--NTAGNRINFPSYGVFNPGGAIWIADEDPRPFY 356 
+NS+ + + R W GH +++ +G FP +G + + 

Sbjct: 299 ILNSITIYTDVHRGFNYWSGHQITASPVGFSGPEFAFPLFGNAGNAAPPVLVSLTGLGIF 358 

Query: 357 RTLSDPVFVR-----GGFGNPHYVLGLRGVAFQQTGTNHTRT-FRNSGTIDSLDEIPPQD 410 
RTLS P++ R G +VL +F TN T +R GT+DSLD IPPQD 

Sbjct: 359 RTLSSPLYRRIILGSGPNNQELFVLDGTEFSFASLTTNLPSTIYRQRGTVDSLDVIPPQD 418 

Query: 411 NSGAPWNDYSHVLNHVTFVRWPGEISGS-DSWRAPMFSWTHRSATPTNTIDPERITQIPL 469 
NS P +SH L+HVT + + +G+ + RAP FSW HRSA N I +ITQIPL 

Sbjct: 419 NSVPPRAGFSHRLSHVTML---SQAAGAVYTLRAPTFSWQHRSAEFNNIIPSSQITQIPL 475 

Query: 470 VKAHTLQSGTTVVRGPGFTGGDILRRTSGGPFAYTIVNINGQLPQRYRARIRYASTTNLR 529 
K+ L SGT+VV+GPGFTGGDILRRTS G + VNI L QRYR RIRYASTTNL+ 

Sbjct: 476 TKSTNLGSGTSVVKGPGFTGGDILRRTSPGQISTLRVNITAPLSQRYRVRIRYASTTNLQ 535 
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Query: 530 IYVTVAGERIFAGQFNKTMDTGDPLTFQSFSYATINTAFTFPMSQSSFTVGADTFSSGNE 589 
+ ++ GIG F+ TM +G L SF T F F S FT+ A F+SGNE 

Sbjct: 536 FHTSIDGRPINQGNFSATMSSGSNLQSGSFRTVGFTTPFNFSNGSSVFTLSAHVFNSGNE 595 

Query: 590 VYIDRFELIPVTATLE 605 
VYIDR E +P T E 

Sbjct: 596 VYIDRIEFVPAEVTFE 611 

>embICAA70856.11 (Y09663) delta-endotoxin [Bacillus thuringiensis] 
Length 1176 

Score = 563 bits (1450), Expect = e-159 
Identities = 309/616 (50%), positives = 389/616 (62%), Gaps = 16/616 (2%) 

Query: 1 MENNIQ-NQCVPYNCLNNPEVEILNEER-STGRLPLDISLSLTRFLLSEFVPGVGVAFGL 58 
M+NN N+C+PYNCL+NPEVE+L ER TG P+DISLSLT+FLLSEFVPG G GL 

Sbjct: 1 MDNNPNINECIPYNCLSNPEVEVLGGERIETGYTPIDISLSLTQFLLSEFVPGAGFVLGL 60 

Query: 59 FDLIWGFITPSDWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEAN 118 
D+IWG PS W FL+QIEQLI QRIE RN+AI+ L GL++ Y+IY E+ REWEA+ 

Sbjct: 61 VDIIWGIFGPSQWDAFLVQIEQLINQRIEEFARNQAISRLEGLSNLYQIYAESFREWEAD 120 

Query: 119 PNNAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQ 178 
P N LRE++RI+F + + AL TAI + ++++PLLSVYVQAANLHLS+LRD FGQ 

Sbjct: 121 PTNPALREEMRIQFNDMNSALTTAIPLLAVQNYQVPLLSVYVQAANLHLSVLRDVSVFGQ 180 

Query: 179 GWGLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLTLTV 238 
WG D AT+N+ YN L LI YT + + YN GLE + G ++R W R+NQFRR+LTLTV 

Sbjct: 181 RWGFDAATINSRYNDLTRLIGNYTDYAVRWYNTGLERVWGPDSRDWVRYNQFRRELTLTV 240 

Query: 239 LDIVALFPNYDVRTYPIQTSSQLTREIYTSSVIEDSPVSANIPNGFNRAEFGVRPPHLMD 298 
LDIVALF NYD R YPI+T SQLTREIYT+ V+E+ + R E +R PHLMD 

Sbjct: 241 LDIVALFSNYDSRRYPIRTVSQLTREIYTNPVLEN--FDGSFRGMAQRIEQNIRQPHLMD 298 

Query: 299 FMNSLFVTAETVRSQTVWGGHLVSSR--NTAGNRINFPSYGVFNPGGAIWIADEDPRPFY 356 
+NS+ + + R W GH +++ +G FP +G + + 

Sbjct: 299 ILNSITIYTDVHRGFNYWSGHQITASPVGFSGPEFAFPLFGNAGNAAPPVLVSLTGLGIF 358 

Query: 357 RTLSDPVFVR-----GGFGNPHYVLGLRGVAFQQTGTNHTRT-FRNSGTIDSLDEIPPQD 410 
RTLS P++ R G +VL +F TN T +R GT+DSLD IPPQD 

Sbjct: 359 RTLSSPLYRRIILGSGPNNQELFVLDGTEFSFASLTTNLPSTIYRQRGTVDSLDVIPPQD 418 

Query: 411 NSGAPWNDYSHVLNHVTFVRWPGEISGS-DSWRAPMFSWTHRSATPTNTIDPERITQIPL 469 
NS P +SH L+HVT + + +G+ + RAP FSW HRSA N I +ITQIPL 

Sbjct: 419 NSVPPRAGFSHRLSHVTML---SQAAGAVYTLRAPTFSWQHRSAEFNNIIPSSQITQIPL 475 

Query: 470 VKAHTLQSGTTVVRGPGFTGGDILRRTSGGPFAYTIVNINGQLPQRYRARIRYASTTNLR 529 
K+ L SGT+VV+GPGFTGGDILRRTS G + VNI L QRYR RIRYASTTNL+ 

Sbjct: 476 TKSTNLGSGTSVVKGPGFTGGDILRRTSPGQISTLRVNITAPLSQRYRVRIRYASTTNLQ 535 

Query: 530 IYVTVAGERIFAGQFNKTMDTGDPLTFQSFSYATINTAFTFPMSQSSFTVGADTFSSGNE 589 
+ ++ GIG F+ TM +G L SF T F F S FT+ A F+SGNE 

Sbjct: 536 FHTSIDGRPINQGNFSATMSSGSNLQSGSFRTVGFTTPFNFSNGSSVFTLSAHVFNSGNE 595 

Query: 590 VYIDRFELIPVTATLE 605 
VYIDR E +P T E 

Sbjct: 596 VYIDRIEFVPAEVTFE 611 

>gbIAAA86265.11 (U43605) CryIA(a) [Bacillus thuringiensis] 
Length = 620 

Score = 563 bits (1450), Expect = e-159 
Identities = 309/616 (50%), Positives = 389/616 (62%), Gaps = 16/616 (2%) 

Query: 1 

Sbjct: 1 

MENNIQ-NQCVPYNCLNNPEVEILNEER-STGRLPLDISLSLTRFLLSEFVPGVGVAFGL 58 
M+NN N+C+PYNCL+NPEVE+L ER TG P+DISLSLT+FLLSEFVPG G GL 
MDNNPNINECIPYNCLSNPEVEVLGGERIETGYTPIDISLSLTQFLLSEFVPGAGFVLGL 60 

Dow AgroSciences LLC 
Study ID: GH-C 5463 
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Query: 59 FDLlWGFlTPSDWSLFLLQlEQLlEQRlETLERNRAlTTLRGLADSYElYlEALREWEAN 118 
D+lWG PS W FL+QIEQLl QRIE RN+Al+ L GL++ Y+IY E+ REWEA+ 

Sbjct: 61 VDlIWGlFGPSQWDAFLVQlEQLlNQRIEEFARNQAISRLEGLSNLYQIYAESFREWEAD 120 

Query: 119 PNNAQLREDVRIRFANTDDALlTAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQ 178 
P N LRE++RI+F + + AL TAl + ++++PLLSVYVQAANLHLS+LRD FGQ 

Sbjct: 121 PTNPALREEMRIQFNDMNSALTTAIPLLAVQNYQVPLLSVYVQAANLHLSVLRDVSVFGQ 180 

Query: 179 GWGLDlATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLTLTV 238 
WG D AT+N+ YN L LI YT + + YN GLE + G ++R W R+NQFRR+LTLTV 

Sbjct: 181 RWGFDAATlNSRYNDLTRLIGNYTDYAVRWYNTGLERVWGPDSRDWVRYNQFRRELTLTV 240 

Query: 239 LDIVALFPNYDVRTYPIQTSSQLTREIYTSSVIEDSPVSANIPNGFNRAEFGVRPPHLMD 298 
LDIVALF NYD R YPI+T SQLTREIYT+ V+E+ + R E +R PHLMD 

Sbjct: 241 LDIVALFSNYDSRRYPIRTVSQLTREIYTNPVLEN--FDGSFRGMAQRIEQNIRQPHLMD 298 

Query: 299 FMNSLFVTAETVRSQTVWGGHLVSSR--NTAGNRlNFPSYGVFNPGGAIWIADEDPRPFY 356 
+NS+ + + R W GH +++ +G FP +G + + 

Sbjct: 299 lLNSlTIYTDVHRGFNYWSGHQITASPVGFSGPEFAFPLFGNAGNAAPPVLVSLTGLGIF 358 

Query: 357 RTLSDPVFVR-----GGFGNPHYVLGLRGVAFQQTGTNHTRT-FRNSGTIDSLDElPPQD 410 
RTLS P++ R G +VL +F TN T +R GT+DSLD IPPQD 

Sbjct: 359 RTLSSPLYRRIILGSGPNNQELFVLDGTEFSFASLTTNLPSTIYRQRGTVDSLDVIPPQD 418 

Query: 411 NSGAPWNDYSHVLNHVTFVRWPGEISGS-DSWRAPMFSWTHRSATPTNTIDPERITQIPL 469 
NS P +SH L+HVT + + +G+ + RAP FSW HRSA N I +lTQIPL 

Sbjct: 419 NSVPPRAGFSHRLSHVTML---SQAAGAVYTLRAPTFSWQHRSAEFNNllPSSQlTQlPL 475 

Query: 470 VKAHTLQSGTTVVRGPGFTGGDILRRTSGGPFAYTIVNINGQLPQRYRARIRYASTTNLR 529 
K+ L SGT+VV+GPGFTGGDILRRTS G + VNI L QRYR RlRYASTTNL+ 

Sbjct: 476 TKSTNLGSGTSVVKGPGFTGGDILRRTSPGQISTLRVNlTAPLSQRYRVRIRYASTTNLQ 535 

Query: 530 IYVTVAGERIFAGQFNKTMDTGDPLTFQSFSYATINTAFTFPMSQSSFTVGADTFSSGNE 589 
+ ++ GIG F+ TM +G L SF T F F S FT+ A F+SGNE 

Sbjct: 536 FHTSlDGRPINQGNFSATMSSGSNLQSGSFRTVGFTTPFNFSNGSSVFTLSAHVFNSGNE 595 

Query: 590 VYIDRFELIPVTATLE 605 
VYIDR E +P T E 

Sbjct: 596 VYIDRIEFVPAEVTFE 611 

>prfl 12013214A lepidopteran-specific protoxin [Bacillus thuringiensis] 
Length = 11 76 

Score = 563 bits (1450), Expect = e-159 
Identities = 309/616 (50%), positives = 389/616 (62%), Gaps = 16/616 (2%) 

Query: 1 MENNIQ-NQCVPYNCLNNPEVEILNEER-STGRLPLDISLSLTRFLLSEFVPGVGVAFGL 58 
M+NN N+C+PYNCL+NPEVE+L ER TG P+DISLSLT+FLLSEFVPG G GL 

Sbjct: 1 MDNNPNlNEClPYNCLSNPEVEVLGGERlETGYTPlDlSLSLTQFLLSEFVPGAGFVLGL 60 

Query: 59 FDLlWGFlTPSDWSLFLLQlEQLlEQRlETLERNRAlTTLRGLADSYElYlEALREWEAN 118 
D+lWG PS W FL+QlEQLl QRlE RN+Al+ L GL++ Y+lY E+ REWEA+ 

Sbjct: 61 VDllWGlFGPSQWDAFLVQlEQLlNQRIEEFARNQAlSRLEGLSNLYQlYAESFREWEAD 120 

Query: 119 PNNAQLREDVRlRFANTDDALlTAlNNFTLTSFElPLLSVYVQAANLHLSLLRDAVSFGQ 178 
P N LRE++Rl+F + + AL TAl + ++++PLLSVYVQAANLHLS+LRD FGQ 

Sbjct: 121 PTNPALREEMRlQFNDMNSALTTAlPLLAVQNYQVPLLSVYVQAANLHLSVLRDVSVFGQ 180 

Query: 179 GWGLDlATVNNHYNRLlNLlHRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLTLTV 238 
WG D AT+N+ YN L Ll YT + + YN GLE + G ++R W R+NQFRR+LTLTV 

Sbjct: 181 RWGFDAATlNSRYNDLTRLlGNYTDYAVRWYNTGLERVWGPDSRDWVRYNQFRRELTLTV 240 

Query: 239 LDlVALFPNYDVRTYPlQTSSQLTRElYTSSVlEDSPVSANlPNGFNRAEFGVRPPHLMD 298 
LDlVALF NYD R YPl+T SQLTRElYT+ V+E+ + R E +R PHLMD 

Sbjct: 241 LDlVALFSNYDSRRYPlRTVSQLTRElYTNPVLEN--FDGSFRGMAQRlEQNlRQPHLMD 298 

Query: 299 FMNSLFVTAETVRSQTVWGGHLVSSR--NTAGNRlNFPSYGVFNPGGAlWIADEDPRPFY 356 
+NS+ + + R W GH +++ +G FP +G + + 

Sbjct: 299 lLNSlTlYTDVHRGFNYWSGHQlTASPVGFSGPEFAFPLFGNAGNAAPPVLVSLTGLGIF 358 

Dow AgroSciences LLC 
Study ill: GH-C 5463 
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Query: 357 

Sbjct: 359 

Query: 411 

Sbjct: 419 

Query: 470 

Sbjct: 476 

Query: 530 

Sbjct: 536 

--~- -- -~'---=--'" -':=- ~- - . 

RTLSDPVFVR-----GGFGNPHYVLGLRGVAFQQTGTNHTRT-FRNSGTIDSLDEIPPQD 410 
RTLS P++ R G +VL +F TN T +R GT+DSLD IPPQD 
RTLSSPLYRRIILGSGPNNQELFVLDGTEFSFASLTTNLPSTIYRQRGTVDSLDVIPPQD 418 

NSGAPWNDYSHVLNHVTFVRWPGEISGS-DSWRAPMFSWTHRSATPTNTIDPERITQIPL 469 
NS P +SH L+HVT + + +G+ + RAP FSW HRSA N I +ITQIPL 
NSVPPRAGFSHRLSHVTML---SQAAGAVYTLRAPTFSWQHRSAEFNNIIPSSQITQIPL 475 

VKAHTLQSGTTVVRGPGFTGGDILRRTSGGPFAYTIVNINGQLPQRYRARIRYASTTNLR 529 
K+ L SGT+VV+GPGFTGGDILRRTS G + VNI L QRYR RIRYASTTNL+ 

TKSTNLGSGTSVVKGPGFTGGDILRRTSPGQISTLRVNITAPLSQRYRVRIRYASTTNLQ 535 

IYVTVAGERIFAGQFNKTMDTGDPLTFQSFSYATINTAFTFPMSQSSFTVGADTFSSGNE 589 
+ ++ GIG F+ TM +G L SF T F F S FT+ A F+SGNE 

FHTSIDGRPINQGNFSATMSSGSNLQSGSFRTVGFTTPFNFSNGSSVFTLSAHVFNSGNE 595 

Query: 590 VYIDRFELIPVTATLE 605 
VYIDR E +P T E 

Sbjct: 596 VYIDRIEFVPAEVTFE 611 

>prfl 11304168B endotoxin delta 1 [Bacillus thuringiensisj 
Length = 1176 

Score = 562 bits (1449), Expect = e-159 
Identities = 309/616 (50%), Positives = 388/616, (62%), Gaps = 16/616 (2%) 

Query: 1 

Sbjct: 1 

Query: 59 

Sbjct: 61 

Query: 119 

Sbjct: 121 

Query: 179 

Sbjct: 181 

Query: 239 

Sbjct: 241 

Query: 299 

Sbjct: 299 

Query: 357 

Sbjct: 359 

Query: 411 

Sbjct: 419 

Query: 470 

Sbjct: 476 

Query: 530 

Sbjct: 536 

MENNIQ-NQCVPYNCLNNPEVEILNEER-STGRLPLDISLSLTRFLLSEFVPGVGVAFGL 58 
M+NN N+C+PYNCL+NPEVE+L ER TG P+DISLSLT+FLLSEFVPG G GL 
MDNNPNINECIPYNCLSNPEVEVLGGERIETGYTPIDISLSLTQFLLSEFVPGAGFVLGL 60 

FDLIWGFITPSDWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEAN 118 
D+IWG PS W F +QIEQLI QRIE RN+AI+ L GL++ Y+IY E+ REWEA+ 

VDIIWGIFGPSQWDAFPVQIEQLINQRIEEFARNQAISRLEGLSNLYQIYAESFREWEAD 120 

PNNAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQ 178 
P N LRE++RI+F + + AL TAl + ++++PLLSVYVQAANLHLS+LRD FGQ 
PTNPALREEMRIQFNDMNSALTTAIPLLAVQNYQVPLLSVYVQAANLHLSVLRDVSVFGQ 180 

GWGLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLTLTV 238 
WG D AT+N+ YN L LI YT H + YN GLE + G ++R W R+NQFRR+LTLTV 

RWGFDAATINSRYNDLTRLIGNYTDHAVRWYNTGLERVWGPDSRDWVRYNQFRRELTLTV 240 

LDIVALFPNYDVRTYPIQTSSQLTREIYTSSVIEDSPVSANIPNGFNRAEFGVRPPHLMD 298 
LDIVALF NYD R YPI+T SQLTREIYT+ V+E+ + R E +R PHLMD 
LDIVALFSNYDSRRYPIRTVSQLTREIYTNPVLEN--FDGSFRGMAQRIEQNIRQPHLMD 298 

FMNSLFVTAETVRSQTVWGGHLVSSR--NTAGNRINFPSYGVFNPGGAIWIADEDPRPFY 356 
+NS+ + + R W GH +++ +G FP +G + + 

ILNSITIYTDVHRGFNYWSGHQITASPVGFSGPEFAFPLFGNAGNAAPPVLVSLTGLGIF 358 

RTLSDPVFVR-----GGFGNPHYVLGLRGVAFQQTGTNHTRT-FRNSGTIDSLDEIPPQD 410 
RTLS P++ R G +VL +F TN T +R GT+DSLD IPPQD 
RTLSSPLYRRIILGSGPNNQELFVLDGTEFSFASLTTNLPSTIYRQRGTVDSLDVIPPQD 418 

NSGAPWNDYSHVLNHVTFVRWPGEISGS-DSWRAPMFSWTHRSATPTNTIDPERITQIPL 469 
NS P +SH L+HVT + + +G+ + RAP FSW HRSA N I +ITQIPL 
NSVPPRAGFSHRLSHVTML---SQAAGAVYTLRAPTFSWQHRSAEFNNIIPSSQITQIPL 475 

VKAHTLQSGTTVVRGPGFTGGDILRRTSGGPFAYTIVNINGQLPQRYRARIRYASTTNLR 529 
K+ L SGT+VV+GPGFTGGDILRRTS G + VNI L QRYR RIRYASTTNL+ 

TKSTNLGSGTSVVKGPGFTGGDILRRTSPGQISTLRVNITAPLSQRYRVRIRYASTTNLQ 535 

IYVTVAGERIFAGQFNKTMDTGDPLTFQSFSYATINTAFTFPMSQSSFTVGADTFSSGNE 589 
+ ++ GIG F+ TM +G L SF T F F S FT+ A F+SGNE 

FHTSIDGRPINQGNFSATMSSGSNLQSGSFRTVGFTTPFNFSNGSSVFTLSAHVFNSGNE 595 

Query: 590 VYIDRFELIPVTATLE 605 
VYIDR E +P T E 

Dow AgroSciences LLC 
Study ID: GH-C 5463 
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Sbjct: 596 VYIDRIEFVPAEVTFE 611 

Dow AgroSciences LLC 
Study ID: GH-C 5463 
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>sp1Q457181C1HB BACTM Pesticidia1 crystal protein cry1Hb (Insecticidal delta-endotoxin 
CryIH(b» (Crystaline entornocida1 protoxin) (131 kDa 
crystal protein) 

gb1AAA79694.11 (U35780) crystal toxin [Bacillus thuringiensis] 
Length = 1155 

Score = 562 bits (1448), Expect = e-159 
Identities = 317/615 (51%), positives = 388/615 (62%), Gaps = 25/615 (4%) 

Query: 1 MENNIQNQCVPYNCLNNPEVEILNEERSTGRLP---LDISLSLTRFLLSEFVPGVGVAFG 57 
ME N QN+CVPYNCL NP++E+L+ E + R +ISL LTRFLL +PG FG 

Sbjct: 1 MEVNHQNECVPYNCLKNPKIEMLDIEGISSRSREQVAEISLGLTRFLLESLLPGASFGFG 60 

Query: 58 LFDLIWGFITPSDWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEA 117 
LFD+IWG I P WSLFL QIEQLI+QRIE RN+AI+ L GL DSYE+YIE+LREWEA 

Sbjct: 61 LFDIIWGVIGPDQWSLFLTQIEQLIDQRIEAHVRNQAISRLEGLGDSYEVYIESLREWEA 120 

Query: 118 NPNNAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFG 177 
+PNN L++DVR RF+NTD+ALITAI FEIPLL+VYVQAANLHLSLLRDAV FG 

Sbjct: 121 SPNNESLQQDVRNRFSNTDNALITAIPILREQGFEIPLLTVYVQAANLHLSLLRDAVYFG 180 

Query: 178 QGWGLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLTLT 237 
Q WGLD ATVNNHYNRLINLI+ Y+ HC +N+GL+N G T AR+ F+R++T++ 

Sbjct: 181 QRWGLDTATVNNHYNRLINLINTYSDHCAQWFNRGLDNF-GVVT---ARYLDFQREVTIS 236 

Query: 238 VLDIVALFPNYDVRTYPIQTSSQLTREIYTSSVIEDSPVSANIPNGFNRAEFGVRPPHLM 297 
VLDIVALFPNYD+RTYPIQT SQLTREIYTS V E S N+ +R PHLM 

Sbjct: 237 VLDIVALFPNYDIRTYPIQTLSQLTREIYTSPVAEPG-ASLNVD~----LRNILREPHLM 290 

Query: 298 DFMNSLFVTAETVRSQTVWGGHLVSSRNTA--GNRINFPSYGV-FNPGGAIWIADEDPRP 354 
DF+ L + W GH +SSR T + I FP YG N +A 

Sbjct: 291 DFLTRLVIYTGVQGGIYHWAGHEISSRTTGNLSSNIQFPLYGTSANADRPFNLAIHYSET 350 

Query: 355 FYRTLSDPVFVRGGFGNPHYVLGLRGVAFQQTGTNHTRT----FRNSGTIDSLDEIPPQD 410 
YRTLS P++ G +P+ + GV F N+ + +R G++DS E+PP+D 

Sbjct: 351 IYRTLSAPIYSVSGGISPNRTRAVEGVRFLTARDNNLNSLPFLYRKEGSLDSFTELPPED 410 

Query: 411 NSGAPWNDYSHVLNHVTFVRWPGEISGSDSWRAPMFSWTHRSATPTNTIDPERITQIPLV 470 
+ P+ YSH L H F R + S+ R P+FSWTHRSA PTN + RITQIP V 

Sbjct: 411 ENEPPYIGYSHRLCHARFARSSVVLEPSNFARIPVFSWTHRSAGPTNEVSSSRITQIPWV 470 

Query: 471 KAHTLQSGTTVVRGPGFTGGDILRRTSGGPFAYTIVNINGQLPQRYRARIRYASTTNLRI 530 
KAHTL SG V++GPGFTGGDIL R + G V + GQLPQ Y RIRYAS N 

Sbjct: 471 KAHTLDSGAFVIKGPGFTGGDILTRPNLGTLGALRVTLTGQLPQTYNIRIRYASIANRGG 530 

Query: 531 YVTVAGERIFAGQFNKTMDTGDPLTFQSFSYATINTAFTFPMSQSSFTVGADTFSSGNEV 590 
+ + + F KTMD +PLT +SF+ T+ T TF +Q+ + T G V 

Sbjct: 531 TLIFSQPPSYGLTFPKTMDIDEPLTSRSFARTTLFTPITFTQAQAELNL---TIQQG--V 585 

Query: 591 YIDRFELIPVTATLE 605 
YIDR E IPV AT E 

Sbjct: 586 YIDRIEFIPVNATFE 600 

>spIP09664ICRYS_BACTE 133 KD CRYSTAL PROTEIN (DELTA ENDOTOXIN) (CRYSTALINE ENTOMOCIDAL 
PROTOXIN) 

spIP02965IC1AA_BACTK PESTICIDIAL CRYSTAL PROTEIN CRY1AA (INSECTICIDAL DELTA-ENDOTOXIN 
CRYIA(A» (CRYSTALINE ENTOMOCIDAL PROTOXIN) (133 KDA 
CRYSTAL PROTEIN) 

pirl IS02215 paraspora1 crystal protein (clone pMP36) - Bacillus thuringiensis 
(strain entornocidus) 

ernb1CAA31886.11 (X13535) paraspora1 crystal toxin (AA 1-1176) [Bacillus 
thuringiensis] 

Length = 1176 

Score = 560 bits (1443), Expect = e-158 
Identities = 308/616 (50%), positives = 388/616 (62%), Gaps 16/616 (2%) 
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Query: 1 

Sbjct: 1 

Query: 59 

Sbjct: 61 

Query: 119 

Sbjct: 121 

Query: 179 

Sbjct: 181 

Query: 239 

Sbjct: 241 

Query: 299 

Sbjct: 299 

Query: 357 

Sbjct: 359 

Query: 411 

Sbjct: 419 

Query: 470 

Sbjct: 476 

Query: 530 

Sbjct: 536 

MENNIQ-NQCVPYNCLNNPEVEILNEER-STGRLPLDISLSLTRFLLSEFVPGVGVAFGL 58 
M+NN N+C+PYNCL+NPEVE+L ER TG P+DISLSLT+FLLSEFVPG G GL 
MDNNPNINECIPYNCLSNPEVEVLGGERIETGYTPIDISLSLTQFLLSEFVPGAGFVLGL 60 

FDLIWGFITPSDWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEAN 118 
D+IWG PS W F +QIEQLI QRIE RN+AI+ L GL++ Y+IY E+ REWEA+ 

VDIIWGIFGPSQWDAFPVQIEQLINQRIEEFARNQAISRLEGLSNLYQIYAESFREWEAD 120 

PNNAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQ 178 
P N LRE++RI+F + + AL TAl + ++++PLLSVYVQAANLHLS+LRD FGQ 
PTNPALREEMRIQFNDMNSALTTAIPLLAVQNYQVPLLSVYVQAANLHLSVLRDVSVFGQ 180 

GWGLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLTLTV 238 
WG D AT+N+ YN L LI YT + + YN GLE + G ++R W R+NQFRR+LTLTV 

RWGFDAATINSRYNDLTRLIGNYTDYAVRWYNTGLERVWGPDSRDWVRYNQFRRELTLTV 240 

LDIVALFPNYDVRTYPIQTSSQLTREIYTSSVIEDSPVSANIPNGFNRAEFGVRPPHLMD 298 
LDIVALF NYD R YPI+T SQLTREIYT+ V+E+ + R E +R PHLMD 
LDIVALFSNYDSRRYPIRTVSQLTREIYTNPVLEN--FDGSFRGMAQRIEQNIRQPHLMD 298 

FMNSLFVTAETVRSQTVWGGHLVSSR--NTAGNRINFPSYGVFNPGGAIWIADEDPRPFY 356 
+NS+ + + R W GH +++ +G FP +G + + 

ILNSITIYTDVHRGFNYWSGHQITASPVGFSGPEFAFPLFGNAGNAAPPVLVSLTGLGIF 358 

RTLSDPVFVR-----GGFGNPHYVLGLRGVAFQQTGTNHTRT-FRNSGTIDSLDEIPPQD 410 
RTLS P++ R G +VL +F TN T +R GT+DSLD IPPQD 
RTLSSPLYRRIILGSGPNNQELFVLDGTEFSFASLTTNLPSTIYRQRGTVDSLDVIPPQD 418 

NSGAPWNDYSHVLNHVTFVRWPGEISGS-DSWRAPMFSWTHRSATPTNTIDPERITQIPL 469 
NS P +SH L+HVT + + +G+ + RAP FSW HRSA N I +ITQIPL 
NSVPPRAGFSHRLSHVTML---SQAAGAVYTLRAPTFSWQHRSAEFNNIIPSSQITQIPL 475 

VKAHTLQSGTTVVRGPGFTGGDILRRTSGGPFAYTIVNINGQLPQRYRARIRYASTTNLR 529 
K+ L SGT+VV+GPGFTGGDILRRTS G + VNI L QRYR RIRYASTTNL+ 

TKSTNLGSGTSVVKGPGFTGGDILRRTSPGQISTLRVNITAPLSQRYRVRIRYASTTNLQ 535 

IYVTVAGERIFAGQFNKTMDTGDPLTFQSFSYATINTAFTFPMSQSSFTVGADTFSSGNE 589 
+ ++ GIG F+ TM +G L SF T F F S FT+ A F+SGNE 

FHTSIDGRPINQGNFSATMSSGSNLQSGSFRTVGFTTPFNFSNGSSVFTLSAHVFNSGNE 595 

Query: 590 VYIDRFELIPVTATLE 605 
VYIDR E +P T E 

Sbjct: 596 VYIDRIEFVPAEVTFE 611 

>pirl IA22617 paraspora1 crystal protein - Bacillus thuringiensis 
gb1AAA22353.11 (M11250) crystal protein [Bacillus thuringiensis] 

Length = 1176 

Score = 560 bits (1443), Expect = e-158 
Identities = 308/616 (50%), positives = 388/616 (62%), Gaps = 16/616 (2%) 

Query: 1 

Sbjct: 1 

Query: 59 

Sbjct: 61 

Query: 119 

Sbjct: 121 

Query: 179 

Sbjct: 181 

Query: 239 

MENNIQ-NQCVPYNCLNNPEVEILNEER-STGRLPLDISLSLTRFLLSEFVPGVGVAFGL 58 
M+NN N+C+PYNCL+NPEVE+L ER TG P+DISLSLT+FLLSEFVPG G GL 
MDNNPNINECIPYNCLSNPEVEVLGGERIETGYTPIDISLSLTQFLLSEFVPGAGFVLGL 60 

FDLIWGFITPSDWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEAN 118 
D+IWG PS W F +QIEQLI QRIE RN+AI+ L GL++ Y+IY E+ REWEA+ 

VDIIWGIFGPSQWDAFPVQIEQLINQRIEEFARNQAISRLEGLSNLYQIYAESFREWEAD 120 

PNNAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQ 178 
P N LRE++RI+F + + AL TAl + ++++PLLSVYVQAANLHLS+LRD FGQ 
PTNPALREEMRIQFNDMNSALTTAIPLLAVQNYQVPLLSVYVQAANLHLSVLRDVSVFGQ 180 

GWGLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLTLTV 238 
WG D AT+N+ YN L LI YT + + YN GLE + G ++R W R+NQFRR+LTLTV 

RWGFDAATINSRYNDLTRLIGNYTDYAVRWYNTGLERVWGPDSRDWVRYNQFRRELTLTV 240 

LDIVALFPNYDVRTYPIQTSSQLTREIYTSSVIEDSPVSANIPNGFNRAEFGVRPPHLMD 298 
LDIVALF NYD R YPI+T SQLTREIYT+ V+E+ + R E +R PHLMD 

Dow AgroSciences LLC 
Study ill: GH-C 5463 
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Sbjct: 241 LDIVALFSNYDSRRYPIRTVSQLTREIYTNPVLEN--FDGSFRGMAQRIEQNIRQPHLMD 298 

Query: 299 FMNSLFVTAETVRSQTVWGGHLVSSR--NTAGNRINFPSYGVFNPGGAIWIADEDPRPFY 356 
+NS+ + + R W GH +++ +G FP +G + + 

Sbjct: 299 ILNSITIYTDVHRGFNYWSGHQITASPVGFSGPEFAFPLFGNAGNAAPPVLVSLTGLGIF 358 

Query: 357 RTLSDPVFVR-----GGFGNPHYVLGLRGVAFQQTGTNHTRT-FRNSGTIDSLDEIPPQD 410 
RTLS P++ R G +VL +F TN T +R GT+DSLD IPPQD 

Sbjct: 359 RTLSSPLYRRIILGSGPNNQELFVLDGTEFSFASLTTNLPSTIYRQRGTVDSLDVIPPQD 418 

Query: 411 NSGAPWNDYSHVLNHVTFVRWPGEISGS-DSWRAPMFSWTHRSATPTNTIDPERITQIPL 469 
NS P +SH L+HVT + + +G+ + RAP FSW HRSA N I +ITQIPL 

Sbjct: 419 NSVPPRAGFSHRLSHVTML---SQAAGAVYTLRAPTFSWQHRSAEFNNIIPSSQITQIPL 475 

Query: 470 VKAHTLQSGTTVVRGPGFTGGDILRRTSGGPFAYTIVNINGQLPQRYRARIRYASTTNLR 529 
K+ L SGT+VV+GPGFTGGDILRRTS G + VNI L QRYR RIRYASTTNL+ 

Sbjct: 476 TKSTNLGSGTSVVKGPGFTGGDILRRTSPGQISTLRVNITAPLSQRYRVRIRYASTTNLQ 535 

Query: 530 IYVTVAGERIFAGQFNKTMDTGDPLTFQSFSYATINTAFTFPMSQSSFTVGADTFSSGNE 589 
+ ++ GIG F+ TM +G L SF T F F S FT+ A F+SGNE 

Sbjct: 536 FHTSIDGRPINQGNFSATMSSGSNLQSGSFRTVGFTTPFNFSNGSSVFTLSAHVFNSGNE 595 

Query: 590 VYIDRFELIPVTATLE 605 
VYIDR E +P T E 

Sbjct: 596 VYIDRIEFVPAEVTFE 611 

Dow AgroSciences LLC 
Study ID: GH-C 5463 (0] 

Page 38 '.~' 

>gbIAAD55382.1IAF154676 1 (AF154676) 135 kDa insecticidal protein [Bacillus thuringiensis 
serovar kurstakil 

Length = 1176 

Score = 560 bits (1442), Expect = e-158 
Identities = 308/616 (50%), positives = 387/616 (62%), Gaps = 16/616 (2%) 

Query: 1 

Sbjct: 1 

MENNIQ-NQCVPYNCLNNPEVEILNEER-STGRLPLDISLSLTRFLLSEFVPGVGVAFGL 58 
M+NN N+C+PYNCL+NPEVE+L R TG P+DISLSLT+FLLSEFVPG G GL 
MDNNPNINECIPYNCLSNPEVEVLGGGRIETGYTPIDISLSLTQFLLSEFVPGAGFVLGL 60 

Query: 59 FDLIWGFITPSDWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEAN 118 
D+IWG PS W FL+QIEQLI QRIE RN+AI+ L GL++ Y+IY E+ REWEA+ 

Sbjct: 61 VDIIWGIFGPSQWDTFLVQIEQLINQRIEEFARNQAISRLEGLSNLYQIYAESFREWEAD 120 

Query: 119 PNNAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQ 178 
P N LRE++RI+F + + AL TAl + ++++PLLSVYVQAANLHLS+LRD FGQ 

Sbjct: 121 PTNPALREEMRIQFNDMNSALTTAIPLLAVQNYQVPLLSVYVQAANLHLSVLRDVSVFGQ 180 

Query: 179 GWGLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLTLTV 238 
WG D AT+N+ YN L LI YT + + YN GLE + G ++R W R+NQFRR+LTLTV 

Sbjct: 181 RWGFDAATINSRYNDLTRLIGNYTDYAVRWYNTGLERVWGPDSRDWVRYNQFRRELTLTV 240 

Query: 239 LDIVALFPNYDVRTYPIQTSSQLTREIYTSSVIEDSPVSANIPNGFNRAEFGVRPPHLMD 298 
LDIVALF NYD R YPI+T SQLTREIYT+ V+E+ + R E +R PHLMD 

Sbjct: 241 LDIVALFSNYDSRRYPIRTVSQLTREIYTNPVLEN--FDGSFRGMAQRIEQNIRQPHLMD 298 

Query: 299 FMNSLFVTAETVRSQTVWGGHLVSSR--NTAGNRINFPSYGVFNPGGAIWIADEDPRPFY 356 
+NS+ + + R W GH +++ +G FP +G + + 

Sbjct: 299 ILNSITIYTDVHRGFNYWSGHQITASPVGFSGPEFAFPLFGNAGNAAPPVLVSLTGLGIF 358 

Query: 357 RTLSDPVFVR-----GGFGNPHYVLGLRGVAFQQTGTNHTRT-FRNSGTIDSLDEIPPQD 410 
RTLS P++ R G +VL +F TN T +R GT+DSLD IPPQD 

Sbj ct: 359 RTLSSPLYRRII·LGSGPNNQELFVLDGTEFSFASLTTNLPSTIYRQRGTVDSLDVI PPQD 418 

Query: 411 NSGAPWNDYSHVLNHVTFVRWPGEISGS-DSWRAPMFSWTHRSATPTNTIDPERITQIPL 469 
NS P +SH L HVT + + +G+ + RAP FSW HRSA N I +ITQIPL 

Sbjct: 419 NSVPPRAGFSHRLGHVTML---SQAAGAVYTLRAPTFSWQHRSAEFNNIIPSSQITQIPL 475 

Query: 470 VKAHTLQSGTTVVRGPGFTGGDILRRTSGGPFAYTIVNINGQLPQRYRARIRYASTTNLR 529 
K+ L SGT+VV+GPGFTGGDILRRTS G + VNI L QRYR RIRYASTTNL+ 

Sbjct: 476 TKSTNLGSGTSVVKGPGFTGGDILRRTSPGQISTLRVNITAPLSQRYRVRIRYASTTNLQ 535 
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Query: 530 IYVTVAGERIFAGQFNKTMDTGDPLTFQSFSYATINTAFTFPMSQSSFTVGADTFSSGNE 589 
+ ++ GIG F+ TM +G L SF T F F S FT+ A F+SGNE 

Sbjct: 536 FHTSIDGRPINQGNFSATMSSGSNLQSGSFRTVGFTTPFNFSNGSSVFTLSAHVFNSGNE 595 

Query: 590 VYIDRFELIPVTATLE 605 
VYIDR E +P T E 

Sbjct: 596 VYIDRIEFVPAEVTFE 611 

Dow AgroSciences LLC 
Study ID: GH-C 5463 

Page 39 

>spIQ45748IC1HA_BACTU PESTICIDIAL CRYSTAL PROTEIN CRY1HA (INSECTICIDAL DELTA-ENDOTOXIN 
CRYIH(A» (CRYSTALINE ENTOMOCIDAL PROTOXIN) (133 KDA 
CRYSTAL PROTEIN) 

pirl IS32689 parasporal crystal protein - Bacillus thuringiensis 
emb1CAAB0236.11 (Z22513) crystal protein [Bacillus thuringiensis] 

Length = 11 72 

Score = 554 bits (1427), Expect = e-156 
Identities = 312/615 (50%), positives = 388/615 (62%), Gaps = 29/615 (4%) 

Query: 4 NIQNQCVPYNCLNNPEVEILNEERSTGRLP---LDISLSLTRFLLSEFVPGVGVAFGLFD 60 
N QNQ VPYNCL+NPE EIL+ E + R +ISL LTRFLL +PG F LFD 

Sbjct: 5 NNQNQYVPYNCLSNPENEILDIESLSSRSREQVAEISLGLTRFLLESLLPGASFGFALFD 64 

Query: 61 LIWGFITPSDWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEANPN 120 
+IWG I P W+LFL QIEQLI+QRIE RN+AI+ L GL DSYE+YIE+LREWEA+PN 

Sbjct: 65 IIWGVIGPDQWNLFLAQIEQLIDQRIEAHVRNQAISRLEGLGDSYEVYIESLREWEASPN 124 

Query: 121 NAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQGW 180 
N L++DVR RF+NTD+ALITAI FEIPLLSVYVQAANLHLSLLRDAV FGQ W 

Sbjct: 125 NEALQQDVRNRFSNTDNALITAIPILREQGFEIPLLSVYVQAANLHLSLLRDAVYFGQRW 184 

Query: 181 GLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLTLTVLD 240 
GLD TVNNHYNRLINLI+ Y+ HC +N+GL+N G + AR+ F+R++T++VLD 

Sbjct: 185 GLDTVTVNNHYNRLINLINTYSDHCAQWFNRGLDNFGGVS----ARYLDFQREVTISVLD 240 

Query: 241 IVALFPNYDVRTYPIQTSSQLTREIYTSSVIE-DSPVSANIPNGFNRAEFGVRPPHLMDF 299 
IVALFPNYD+RTYPI T SQLTREIYTS V E + ++AN+ N +R PHLMDF 

Sbjct: 241 IVALFPNYDIRTYPISTQSQLTREIYTSPVAEPGASLNANLQN-------ILREPHLMDF 293 

Query: 300 MNSLFVTAETVRSQTVWGGHLVSSRNTA--GNRINFPSYG-VFNPGGAIWIADEDPRPFY 356 
+ L + W GH +SSR T + I FP YG + A + Y 

Sbjct: 294 LTRLVIYTGVQSGIYHWAGHEISSRTTGNLSSNIQFPLYGTAASADRAFNMNIHHSETIY 353 

Query: 357 RTLSDPVFVRGGFGNPHYVLGLRGVAFQQTGTNHTRT----FRNSGTIDSLDEIPPQDNS 412 
RTLS P++ G +P+ + GV F N+ + +R GT+DS E+PP+D S 

Sbjct: 354 RTLSAPIYSVSGGISPNRTRVVEGVRFLIARDNNLDSLPFLYRKEGTLDSFTELPPEDES 413 

Query: 413 GAPWNDYSHVLNHVTFVRWPGEISGSDSWRAPMFSWTHRSATPTNTIDPERITQIPLVKA 472 
P+ YSH L H F R P + S+ R P+FSWTHRSA+PTN + P RITQIP VKA 

Sbjct: 414 TPPYIGYSHRLCHARFARSPVILEPSNFARLPVFSWTHRSASPTNEVSPSRITQIPWVKA 473 

Query: 473 HTLQSGTTVVRGPGFTGGDILRRT--SGGPFAYTIVNINGQLPQRYRARIRYASTTNLRI 530 
HTL SG +V++GPGFTGGDI+ R + G V + G+LPQ Y R+RYAS N 

Sbjct: 474 HTLASGASVIKGPGFTGGDIMTRNNINLGDLGTLRVTVTGRLPQSYYIRLRYASVANSSG 533 

Query: 531 YVTVAGERIFAGQFNKTMDTGDPLTFQSFSYATINTAFTFPMSQSSFTVGADTFSSGNEV 590 
+ + F +TM T +PLT +SF+ T+ T T +Q F + T G V 

Sbjct: 534 VFRHLPQPSYGISFPRTMGTDEPLTSRSFALTTLFTPITLTRAQEEFNL-~-TIPRG--V 588 

Query: 591 YIDRFELIPVTATLE 605 
YIDR E +PV AT E 

Sbjct: 589 YIDRIEFVPVDATFE 603 

>spIP19415IC1DA_BACTA PESTICIDIAL CRYSTAL PROTEIN CRY1DA (INSECTICIDAL DELTA-ENDOTOXIN 
CRYID(A» (CRYSTALINE ENTOMOCIDAL PROTOXIN) (132 KDA 
CRYSTAL PROTEIN) 

pirl ISl1446 parasporal crystal protein cryID - Bacillus thuringiensis 
emb1CAA38099.11 (X54160) cryID protein [Bacillus thuringiensis] 

Length = 1165 



Score = 553 bits (1425), Expect = e-156 
Identities = 311/612 (50%), positives = 385/612 (62%), ~aps = 23/612 (3%) 

Query: 1 MENNIQNQCVPYNCLNNPEVEILNEER-STGRLPLDISLSLTRFLLSEFVPGVGVAFGLF 59 
ME N QNQCVPYNCL+NP+ IL EER TG DISL L FL S FVPG G GL 

Sbjct: 1 MEINNQNQCVPYNCLSNPKEIILGEERLETGNTVADISLGLINFLYSNFVPGGGFIVGLL 60 

Query: 60 DLIWGFITPSDWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEANP 119 
+LIWGFI PS W +FL QIEQLI QRIE RN+AI+ L GL++ Y++Y+ A +WE +P 

Sbjct: 61 ELIWGFIGPSQWDIFLAQIEQLISQRIEEFARNQAISRLEGLSNLYKVYVRAFSDWEKDP 120 

Query: 120 NNAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQG 179 
N LRE++RI+F + + ALITAI F + ++E+ LLSVYVQAANLHLS+LRD FG+ 

Sbjct: 121 TNPALREEMRIQFNDMNSALITAIPLFRVQNYEVALLSVYVQAANLHLSILRDVSVFGER 180 

Query: 180 WGLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLTLTVL 239 
WG D AT+NN Y+ L +LIH YT HC+DTYNQGL L G W +N+FRR LT++VL 

Sbjct: 181 WGYDTATINNRYSDLTSLIHVYTNHCVDTYNQGLRRLEGRFLSDWIVYNRFRRQLTISVL 240 

Query: 240 DIVALFPNYDVRTYPIQTSSQLTREIYTS--SVIEDSPVSANIPNGFNRAEFG-VRPPHL 296 
DIVA FPNYD+RTYPIQT++QLTRE+Y + E+ +A+ P F+ AE +R PHL 

Sbjct: 241 DIVAFFPNYDIRTYPIQTATQLTREVYLDLPFINENLSPAASYPT-FSAAESAIIRSPHL 299 

Query: 297 MDFMNSLFVTAETVRSQTVWGGHLVSS--RNTAGNRINFPSYG-VFNPGGAIWIADEDPR 353 
+DF+NS + +++ WGGHLV+S T NIP YG N + I 

Sbjct: 300 VDFLNSFTIYTDSLARYAYWGGHLVNSFRTGTTTNLIRSPLYGREGNTERPVTITASPSV 359 

Query: 354 PFYRTLSDPVFVRGGFGNPHYVLGLRGVAFQQTGTNHTRTFRNSGTIDSLDEIPPQDNSG 413 
P +RTLS G N + V G+ GV FQ T + +R SG IDS E+PPQD S 

Sbjct: 360 PIFRTLS----YITGLDNSNPVAGIEGVEFQNTISR--SIYRKSGPIDSFSELPPQDASV 413 

Query: 414 APWNDYSHVLNHVTFVRWPGEISGSDSWRAPMFSWTHRSATPTNTIDPERITQIPLVKAH 473 
+P YSH L H TF+ ISG +FSWTHRSA+PTN + P RITQIP VKAH 

Sbjct: 414 SPAIGYSHRLCHATFLE---RISG-PRIAGTVFSWTHRSASPTNEVSPSRITQIPWVKAH 469 

Query: 474 TLQSGTTVVRGPGFTGGDILRRTSGGPFAYTIVNINGQLPQRYRARIRYASTTNLRIYVT 533 
TL SG +V++GPGFTGGDIL R S G V G+LPQ Y R RYAS N 

Sbjct: 470 TLASGASVIKGPGFTGGDILTRNSMGELGTLRVTFTGRLPQSYYIRFRYASVANRSGTFR 529 

Query: 534 VAGERIFAGQFNKTMDTGDPLTFQSFSYATINTAFTFPMSQSSFTVGADTFSSGNEVYID 593 
+ + F KTMD G+PLT +SF++ T+ T TF +Q F + SG VYID 

Sbjct: 530 YSQPPSYGISFPKTMDAGEPLTSRSFAHTTLFTPITFSRAQEEFDL---YIQSG--VYID 584 

Query: 594 RFELIPVTATLE 605 
R E IPVTAT E 

Sbjct: 585 RIEFIPVTATFE 596 

>gbIAAK14337.11 (AF327925) insecticidal crystal protein BTRX28 [Bacillus 
thuringiensis serovar kunthalaRX28] 

Length = 1118 

Score = 545 bits (1403), Expect = e-154 
Identities = 305/619 (49%), Positives = 382/619 (61%), Gaps = 21/619 (3%) 

Query: 1 MENNIQ-NQCVPYNCLNNPEVEILNEER-STGRLPLDISLSLTRFLLSEFVPGVGVAFGL 58 
M+NN N+C+PYNCL+NPEVE+L ER TG P+DISLSLT+FLLSEFVPG G GL 

Sbjct: 1 MDNNPNINECIPYNCLSNPEVEVLGGERIETGYTPIDISLSLTQFLLSEFVPGAGFVLGL 60 

Query: 59 FDLIWGFITPSDWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEAN 118 
D+IWG PS W FL+QIEQLI QRIE RN+AI+ L GL++ Y+IY E+ REWEA+ 

Sbjct: 61 VDIIWGIFGPSQWDAFLVQIEQLINQRIEEFARNQAISRLEGLSNLYQIYAESFREWEAD 120 

Query: 119 PNNAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQ 178 
P N LRE++RI+F + + AL TAl + ++++PLLSVYVQAANLHLS+LRD FGQ 

Sbjct: 121 PTNPALREEMRIQFNDMNSALTTAIPLLAVQNYQVPLLSVYVQAANLHLSVLRDVSVFGQ 180 

Query: 179 GWGLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLTLTV 238 
WG D AT+N+ YN L LI YT + + YN GLE + G ++R W R+NQFRR++TLTV 

Sbjct: 181 RWGFDAATINSRYNDLTRLIGNYTDYAVRWYNTGLERVWGPDSRDWVRYNQFRREITLTV 240 

Dow AgroSciences LLC 
Study ID: GH-C 5463 n 
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Query: 239 LDIVALFPNYDVRTYPIQTSSQLTREIYTSSVIEDSPVSANIPNGFNRAEFGVRPPHLMD 298 
LDIVALFPNYD RTYPI+T SQLTREIYT+ V+E+ + E +R PHLMD 

Sbjct: 241 LDIVALFPNYDSRTYPIRTVSQLTREIYTNPVLEN--FDGSFRGSAQGTERSIRSPHLMD 298 

Query: 299 FMNSLFVTAETVRSQTVWGGHLVSSR----NTAGNRINFPSYG----VFNPG----GAIW 346 
+NS +T + + + G + R G F G +P + 

Sbjct: 299 ILNS--ITIYRMHIEDIIIGQGIKKRLLLEGFQGQNSLFLYLGRGEMQLHPNRLLLNKVR 356 

Query: 347 IADEDPRPFYRTLSDPVFVRGGFGNPHYVLGLRGVAFQQTGTNHTRTFRNSGTIDSLDEI 406 
E RP Y + +F G VL A+ + + +R SGT+DSLDEI 

Sbjct: 357 ACIEHYRPLY---IEDLFKEGINNQQLSVLDGTEFAYGTSSNLPSAVYRKSGTVDSLDEI 413 

Query: 407 PPQDNSGAPWNDYSHVLNHVTFVRWPGEISGSDSWRAPMFSWTHRSATPTNTIDPERITQ 466 
PPQ+N+ P +SH L+HV+ R S RAPMFSW HRSA N I +ITQ 

Sbjct: 414 PPQNNNVPPRQGFSHRLSHVSMFRSGFSNSSVSllRAPMFSWIHRSAEFNNIIPSSQITQ 473 

Query: 467 IPLVKAHTLQSGTTVVRGPGFTGGDILRRTSGGPFAYTIVNINGQLPQRYRARIRYASTT 526 
IPL K+ L SGT+VV+GPGFTGGDILRRTS G + VNI L QRYR RIRYASTT 

Sbjct: 474 IPLTKSTNLGSGTSVVKGPGFTGGDILRRTSPGQISTLRVNITAPLSQRYRVRIRYASTT 533 

Query: 527 NLRIYVTVAGERIFAGQFNKTMDTGDPLTFQSFSYATINTAFTFPMSQSSFTVGADTFSS 586 
NL+ + ++ GIG F+ TM +G L SF T F F S FT+ A F+S 

Sbjct: 534 NLQFHTSIDGRPINQGNFSATMSSGSNLQSGSFRTVGFTTPFNFSNGSSVFTLSAHVFNS 593 

Query: 587 GNEVYIDRFELIPVTATLE 605 
GNEVYIDR E +P T E 

Sbjct: 594 GNEVYIDRIEFVPAEVTFE 612 

Dow AgroSciences LLC 
Study ID: GH-C 5463 

Page 41 

>spIQ45747IC1DB_BACTU PESTICIDIAL CRYSTAL PROTEIN CRY1DB (INSECTICIDAL DELTA-ENDOTOXIN 
CRYID(B)) (CRYSTALINE ENTOMOCIDAL PROTOXIN) (131 KDA 
CRYSTAL PROTEIN) 

pirl IS32647 paraspora1 crystal protein - Bacillus thuringiensis 
emb1CAA80234.11 (Z22511) crystal protein [Bacillus thuringiensisj 

Length = 1160 

Score = 535 bits (1379), Expect = e-151 
Identities = 302/612 (49%), positives = 379/612 (61%), Gaps = 23/612 (3%) 

Query: 1 MENNIQNQCVPYNCLNNPEVEILNEER-STGRLPLDISLSLTRFLLSEFVPGVGVAFGLF 59 
M+ N QNQC+PYNCL+NP+ +L+ ER TG DISL L FL S FVPG G GL 

Sbjct: 1 MDINHQNQCIPYNCLSNPDAILLDAERLETGNTVADISLGLINFLYSNFVPGGGFIVGLL 60 

Query: 60 DLIWGFITPSDWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEANP 119 
+LIWGF+ PS W +FL QIEQLI QRIE RN+AI+ L GL+++YEIY E R WE +P 

Sbjct: 61 ELIWGFVGPSQWEIFLAQIEQLISQRIEEFARNQAISRLEGLSNNYEIYTETFRAWEKDP 120 

Query: 120 NNAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQG 179 
+N LRE++R +F + ALI AI + ++E+ LLSVYVQAANLHLS+LRD +GQ 

Sbjct: 121 SNPALREEMRTQFNVMNSALIAAIPLLRVRNYEVALLSVYVQAANLHLSVLRDVSVYGQR 180 

Query: 180 WGLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLTLTVL 239 
WG D ATVN+ Y+ L LIH YT HC+DTYN GL+NL G+ W +N+FRR LT++VL 

Sbjct: 181 WGFDPATVNSRYSDLTRLIHVYTDHCVDTYNDGLKNLEGSRLSDWVVYNRFRRRLTISVL 240 

Query: 240 DIVALFPNYDVRTYPIQTSSQLTREIYTSSVIEDSPVS--ANIPNGFNRAEFG-VRPPHL 296 
DI+A FPNYD+ YPIQT+SQLTRE+Y + +S A+ P F+ AE +R PHL 

Sbjct: 241 DIIAFFPNYDIEAYPIQTASQLTREVYLDLPFVNETLSPPASYPT-FSAAESAIIRSPHL 299 

Query: 297 MDFMNSLFVTAETVRSQTVWGGHLVSS--RNTAGNRINFPSYG-VFNPGGAIWIADEDPR 353 
+DF+NS + +++ S WGGHLV+S T NIP YG N + 1+ 

Sbjct: 300 VDFLNSFTIYTDSLASYAYWGGHLVNSFRTGTTTNLIRSPLYGREGNTERPVTISASPSV 359 

Query: 354 PFYRTLSDPVFVRGGFGNPHYVLGLRGVAFQQTGTNHTRTFRNSGTIDSLDEIPPQDNSG 413 
P +RTLS G N + V G+ GV FQ T + +R SG IDS E+PPQD S 

Sbjct: 360 PIFRTLS----YFTGLNNNNPVAGIEGVEFQNTISR--SIYRKSGPIDSFSELPPQDVSV 413 

Query: 414 APWNDYSHVLNHVTFVRWPGEISGSDSWRAPMFSWTHRSATPTNTIDPERITQIPLVKAH 473 
+P YSH L H TF+ ISG +FSWTHRSA+P N + P RITQIP VKAH 



Sbjct: 414 SPAIGYSHRLCHATFLE---RISG-PRIAGTVFSWTHRSASPINEVSPSRITQIPWVKAH 469 

Query: 474 TLQSGTTVVRGPGFTGGDILRRTSGGPFAYTIVNINGQLPQRYRARIRYASTTNLRIYVT 533 
TL SG +V++GPGFTGGDIL R S G V G+LPQ Y R RYAS N 

Sbjct: 470 TLASGASVIKGPGFTGGDILTRNSMGDLGALRVTFTGRLPQSYYIRFRYASVANRSGTFR 529 

Query: 534 VAGERIFAGQFNKTMDTGDPLTFQSFSYATINTAFTFPMSQSSFTVGADTFSSGNEVYID 593 
+ + F KTMD G+ LT +SF++ T+ T TF +Q F + SG VYID 

Sbjct: 530 YSQPPSYGISFPKTMDAGEALTSRSFAHTTLFTPITFSRAQEEFDL---YIQSG--VYID 584 

Query: 594 RFELIPVTATLE 605 
R E IPV AT E 

Sbjct: 585 RIEFIPVDATFE 596 

Dow AgroSciences LLC 
Study ill: GH-C 5463 0 
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>gbIAAK48937.lIAF358862 2 (AF358862) insecticidal crystal protein [Bacillus thuringiensis] 
Length = 1160 

Score = 535 bits (1379), Expect = e-151 
Identities = 302/612 (49%), positives = 379/612 (61%), Gaps = 23/612 (3%) 

Query: 1 MENNIQNQCVPYNCLNNPEVEILNEER-STGRLPLDISLSLTRFLLSEFVPGVGVAFGLF 59 
M+ N QNQC+PYNCL+NP+ +L+ ER TG DISL L FL S FVPG G GL 

Sbjct: 1 MDINHQNQCIPYNCLSNPDAILLDAERLETGNTVADISLGLINFLYSNFVPGGGFIVGLL 60 

Query: 60 DLIWGFITPSDWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEANP 119 
+LIWGF+ PS W +FL QIEQLI QRIE RN+AI+ L GL+++YEIY E R WE +P 

Sbjct: 61 ELIWGFVGPSQWEIFLAQIEQLISQRIEEFARNQAISRLEGLSNNYEIYTETFRAWEKDP 120 

Query: 120 NNAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQG 179 
+N LRE++R +F + ALI AI + ++E+ LLSVYVQAANLHLS+LRD +GQ 

Sbjct: 121 SNPALREEMRTQFNVMNSALIAAIPLLRVRNYEVALLSVYVQAANLHLSVLRDVSVYGQR 180 

Query: 180 WGLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLTLTVL 239 
WG D ATVN+ Y+ L LIH YT HC+DTYN GL+NLG+ W +N+FRR LT++VL 

Sbjct: 181 WGFDPATVNSRYSDLTRLIHVYTDHCVDTYNDGLKNLEGSRLSDWVVYNRFRRRLTISVL 240 

Query: 240 DIVALFPNYDVRTYPIQTSSQLTREIYTSSVIEDSPVS--ANIPNGFNRAEFG-VRPPHL 296 
DI+A FPNYD+ YPIQT+SQLTRE+Y + +S A+ P F+ AE +R PHL 

Sbjct: 241 DIIAFFPNYDIEAYPIQTASQLTREVYLDLPFVNETLSPPASYPT-FSAAESAIIRSPHL 299 

Query: 297 MDFMNSLFVTAETVRSQTVWGGHLVSS--RNTAGNRINFPSYG-VFNPGGAIWIADEDPR 353 
+DF+NS + +++ S WGGHLV+S T NIP YG N + I+ 

Sbjct: 300 VDFLNSFTIYTDSLASYAYWGGHLVNSFRTGTTTNLIRSPLYGREGNTERPVTISASPSV 359 

Query: 354 PFYRTLSDPVFVRGGFGNPHYVLGLRGVAFQQTGTNHTRTFRNSGTIDSLDEIPPQDNSG 413 
P +RTLS G N + V G+ GV FQ T + +R SG IDS E+PPQD S 

Sbjct: 360 PIFRTLS----YFTGLNNNNPVAGIEGVEFQNTISR--SIYRKSGPIDSFSELPPQDVSV 413 

Query: 414 APWNDYSHVLNHVTFVRWPGEISGSDSWRAPMFSWTHRSATPTNTIDPERITQIPLVKAH 473 
+P YSH L H TF+ ISG +FSWTHRSA+P N + P RITQIP VKAH 

Sbjct: 414 SPAIGYSHRLCHATFLE---RISG-PRIAGTVFSWTHRSASPINEVSPSRITQIPWVKAH 469 

Query: 474 TLQSGTTVVRGPGFTGGDILRRTSGGPFAYTIVNINGQLPQRYRARIRYASTTNLRIYVT 533 
TL SG +V++GPGFTGGDIL R S G V G+LPQ Y R RYAS N 

Sbjct: 470 TLASGASVIKGPGFTGGDILTRNSMGDLGALRVTFTGRLPQSYYIRFRYASVANRSGTFR 529 

Query: 534 VAGERIFAGQFNKTMDTGDPLTFQSFSYATINTAFTFPMSQSSFTVGADTFSSGNEVYID 593 
+ + F KTMD G+ LT +SF++ T+ T TF +Q F + SG VYID 

Sbjct: 530 YSQPPSYGISFPKTMDAGEALTSRSFAHTTLFTPITFSRAQEEFDL---YIQSG--VYID 584 

Query: 594 RFELIPVTATLE 605 
R E IPV AT E 

Sbjct: 585 RIEFIPVDATFE 596 

>spIQ45738IC1JA_BACTU PESTICIDIAL CRYSTAL PROTEIN CRY1JA (INSECTICIDAL DELTA-ENDOTOXIN 
CRYIJ(A» (CRYSTALINE ENTOMOCIDAL PROTOXIN) (133 KDA 
CRYSTAL PROTEIN) 

gb1AAA22341.11 (L32019) crystal protein [Bacillus thuringiensis] 
Length = 1167 
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Score = 535 bits (1377), Expect = e-151 
Identities = 306/613 (49%), positives = 375/613 (60%), Gaps = 22/613 (3%) 

Query: 1 MENNIQNQCVPYNCLNNPEVEILNEERSTGRL-PLDISLSLTRFLLSEFVPGVGVAFGLF 59 
ME N Q QC+PYNCL+NPE +L+ ER + PL++SLSL +FLL+ FVPG G GL 

Sbjct: 1 MEINNQKQCIPYNCLSNPEEVLLDGERILPDIDPLEVSLSLLQFLLNNFVPGGGFISGLV 60 

Query: 60 DLIWGFITPSDWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEANP 119 
D IWG + PS+W LFL QIE+LI+QRIE R +AIT L GL +Y+IY EA +EWE++P 

Sbjct: 61 DKIWGALRPSEWDLFLAQIERLIDQRIEATVRAKAITELEGLGRNYQIYAEAFKEWESDP 120 

Query: 120 NNAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQG 179 
+N + V RF D + I +F + FE+PLLSVYVQAANLHL+LLRD+V FG+ 

Sbjct: 121 DNEAAKSRVIDRFRILDGLIEANIPSFRIIGFEVPLLSVYVQAANLHLALLRDSVIFGER 180 

Query: 180 WGLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLTLTVL 239 
WGL VN+ YNR I IH Y+ HC+DTYN LE L + QW +NQFRR+LTLTVL 

Sbjct: 181 WGLTTKNVNDIYNRQIREIHEYSNHCVDTYNTELERLGFRSIAQWRIYNQFRRELTLTVL 240 

Query: 240 DIVALFPNYDVRTYPIQTSSQLTREIYTSSVIEDSPVSANIPNGFNR-AEFGVRPPHLMD 298 
DIVALFPNYD R YPIQT SQLTREI TS V E NNE +R PHLMD 

Sbjct: 241 DIVALFPNYDSRLYPIQTFSQLTREIVTSPVSEFYYGVINSGNIIGTLTEQQIRRPHLMD 300 

Query: 299 FMNSLFVTAETVRSQTVWGGHLVSSRNT--AGNRINFPSYGVFNPGGAIWIADEDPRPFY 356 
F NS+ + R + W G +++ T AG +++FP G Y 

Sbjct: 301 FFNSMIMYTSDNRREHYWSGLEMTAYFTGFAGAQVSFPLVGTRGESAPPLTVRSVNDGIY 360 

Query: 357 RTLSDPVFVRGGFGNPHYVLGLRGVAFQQTGTN----HTRTFRNSGTIDSLDEIPPQDNS 412 
R LS P + G VLG RG F N + +R+ GT+DSL IPPQDNS 

Sbjct: 361 RILSAPFYSAPFLGT--IVLGSRGEKFDFALNNISPPPSTIYRHPGTVDSLVSIPPQDNS 418 

Query: 413 GAPWNDYSHVLNHVTFVRWPGEISGSDSWRAPMFSWTHRSATPTNTIDPERITQIPLVKA 472 
P SH L+HVT +P+F WTHRSAT TNTI+P I QIPLVKA 

Sbjct: 419 VPPHRGSSHRLSHVTM-----------RASSPIFHWTHRSATTTNTINPNAIIQIPLVKA 467 

Query: 473 HTLQSGTTVVRGPGFTGGDILRRTSGGPFAYTIVNINGQLPQRYRARIRYASTTNLRIYV 532 
L SG TVVRGPGFTGGDILRRT+ G FA VNI G LQRYR RIRYASTT+L+.+ 

Sbjct: 468 FNLHSGATVVRGPGFTGGDILRRTNTGTFADMRVNITGPLSQRYRVRIRYASTTDLQFFT 527 

Query: 533 TVAGERIFAGQFNKTMDTGDPLTFQSFSYATINTAETFPMSQSSFTVGADTFSSGNEVYI 592 
+ G + G F +TM+ GD L +F A +T F+F +QS+FT+G FS+ EVYI 

Sbjct: 528 RINGTSVNQGNFQRTMNRGDNLESGNFRTAGFSTPFSFSNAQSTFTLGTQAFSN-QEVYI 586 

Query: 593 DRFELIPVTATLE 605 
DR E +P T E 

Sbjct: 587 DRIEFVPAEVTFE 599 

Dow AgroSciences LLC 
Study ill: GH-C 5463 
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>spIQ45746IC1GA_BACTU PESTICIDIAL CRYSTAL PROTEIN CRY1GA (INSECTICIDAL DELTA-ENDOTOXIN 
CRYIG(A)) (CRYSTALINE ENTOMOCIDAL PROTOXIN) (132 KDA 
CRYSTAL PROTEIN) 

pirl IS32645 parasporal crystal protein - Bacillus thuringiensis 
ernb1CAA80233.11 (Z22510) crystal protein [Bacillus thuringiensis] 

Length = 1166 

Score = 533 bits (1372), Expect = e-150 
Identities = 311/615 (50%), positives = 375/615 (60%), Gaps = 28/615 (4%) 

Query: 1 MENNIQNQCVPYNCLNNPEVEILNEERSTGRLPLDISLSLTRFLLSEFVPGVGVAFGLFD 60 
ME + QNQ +PYNCLNNPE EI N S L +S LTRFLL VP G A GLFD 

Sbjct: 1 MEISDQNQYIPYNCLNNPESEIFNARNSNFGLVSQVSSGLTRFLLEAAVPEAGFALGLFD 60 

Query: 61 LIWGFITPSDWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEANPN 120 
+IWG + WSLFL QIEQLI Q I LERNRA L GL+ SY +Y+EALREWE +PN 

Sbjct: 61 IIWGALGVDQWSLFLRQIEQLIRQEITELERNRATAILTGLSSSYNLYVEALREWENDPN 120 

Query: 121 NAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQGW 180 
N +E VR RF TDDA++T + + + E+ LSVY QAANLHLSLLRDAV FG+ W 

Sbjct: 121 NPASQERVRTRFRLTDDAIVTGLPTLAIRNLEVVNLSVYTQAANLHLSLLRDAVYFGERW 180 



Query: 181 GLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLTLTVLD 240 
GL A + + Y RL + I Y+ HC YNQGL + G + R+ F+RDLT++VLD 

Sbjct: 181 GLTQANIEDLYTRLTSNIQEYSDHCARWYNQGLNEIGGIS----RRYLDFQRDLTISVLD 236 

Query: 241 IVALFPNYDVRTYPIQTSSQLTREIYTSSVIEDSPVSANIPNGFNRAEFGVRPPHLMDFM 300 
IVALFPNYD+RTYPI T SQLTREIYTS V V+ NI G + A +R PHLMDF+ 

Sbjct: 237 IVALFPNYDIRTYPIPTQSQLTREIYTSPV-----VAGNINFGLSIANV-LRAPHLMDFI 290 

Query: 301 NSLFVTAETVRSQTVWGGHLVSSRNTA---GNRINFPSYGV-FNPGGAIWIA----DEDP 352 
+ + + +VRS W GH V SR T GN I FP YGV N + I ++ 

Sbjct: 291 DRIVIYTNSVRSTPYWAGHEVISRRTGQGQGNEIRFPLYGVAANAEPPVTIRPTGFTDEQ 350 

Query: 353 RPFYRTLSDPVFVRGGFGNPHYVLGLRGVAFQQTGTNHTRTFRN--SGTIDSLDEIPPQD 410 
R +YR S V R G ++ G T + +RN D++DEIP + 

Sbjct: 351 RQWYRARSRVVSFRSS-GQDFSLVDAVGFL---TIFSAVSIYRNGFGFNTDTIDEIPIEG 406 

Query: 411 NSGAPWNDYSHVLNHVTFVRWPGEISGSDSWRAPMFSWTHRSATPTNTIDPERITQIPLV 470 
P+ YSH L HV F+ I S RAP+FSWTHRSAT TNTI P+ ITQIPLV 

Sbjct: 407 TD--PFTGYSHRLCHVGFLASSPFI--SQYARAPIFSWTHRSATLTNTIAPDVITQIPLV 462 

Query: 471 KAHTLQSGTTVVRGPGFTGGDILRRTSGGPFAYTIVNINGQLPQRYRARIRYASTTNLRI 530 
KA L SG T+V+GPGFTGGDILRRT+ G F VNI L QRYR RIRYASTT+L+ 

Sbjct: 463 KAFNLHSGATIVKGPGFTGGDILRRTNVGSFGDMRVNITAPLSQRYRVRIRYASTTDLQF 522 

Query: 531 YVTVAGERIFAGQFNKTMDTGDPLTFQSFSYATINTAFTFPMSQSSFTVGADTFSSGNEV 590 
Y + GIG F+ TMD+GD L + FAT FTF + S+FT+GA FS NEV 

Sbjct: 523 YTNINGTTINIGNFSSTMDSGDDLQYGRFRVAGFTTPFTFSDANSTFTIGAFGFSPNNEV 582 

Query: 591 YIDRFELIPVTATLE 605 
YIDR E +P T E 

Sbjct: 583 YIDRIEFVPAEVTFE 597 
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>gbIAAD46139.1IAF081790_1 (AF081790) insecticidal crystal protein [Bacillus thuringiensis] 
Length = 1176 

Score = 533 bits (1372), Expect = e-150 
Identities = 301/616 (48%), Positives = 379/616 (60%), Gaps = 16/616 (2%) 

Query: 1 MENNIQ-NQCVPYNCLNNPEVEILNEER-STGRLPLDISLSLTRFLLSEFVPGVGVAFGL 58 
M+NN N+C+PYNCL+NPEVE+L ER TG P+DISLSLT+FLLSEFVPG G GL 

Sbjct: 1 MDNNPNINECIPYNCLSNPEVEVLGGERIETGYTPIDISLSLTQFLLSEFVPGAGFVLGL 60 

Query: 59 FDLIWGFITPSDWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEAN 118 
D+IWG PS W FL+QIEQLI QRIE RN+AI+ L GL++ Y+IY E+ REWEA+ 

Sbjct: 61 VDIIWGIFGPSQWDAFLVQIEQLINQRIEEFARNQAISRLEGLSNLYQIYAESFREWEAD 120 

Query: 119 PNNAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQ 178 
P N LRE++RI+F + + ALTAI + ++++PLLSVYVQAANLHLS+LRD FGQ 

Sbjct: 121 PTNPALREEMRIQFNDMNSALTTAIPLLAVQNYQVPLLSVYVQAANLHLSVLRDVSVFGQ 180 

Query: 179 GWGLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLTLTV 238 
WG D AT+N+ YN L LI YT + + YN GLE + G ++R W R+NQFRR+LTLTV 

Sbjct: 181 RWGFDAATINSRYNDLTRLIGNYTDYAVRWYNTGLERVWGPDSRDWVRYNQFRRELTLTV 240 

Query: 239 LDIVALFPNYDVRTYPIQTSSQLTREIYTSSVIEDSPVSANIPNGFNRAEFGVRPPHLMD 298 
LDIVALF NYD R YPI+T SQLTREIYT+ V+E+ + R E R PHLMD 

Sbjct: 241 LDIVALFSNYDSRRYPIRTVSQLTREIYTNPVLEN--FDGSFRGMAQRIEPEYRQPHLMD 298 

Query: 299 FMNSLFVTAETVRSQTVWGGHLVSSR--NTAGNRINFPSYGVFNPGGAIWIADEDPRPFY 356 
+NS+ + + R W GH+++ +G FP +G + + 

Sbjct: 299 ILNSITIYTDVHRGFNYWSGHQITTSPVGFSGPEFAFPLFGNAGNAAPPVLVSLTGLGIF 358 

Query: 357 RTLSDPVFVR-----GGFGNPHYVLGLRGVAFQQTGTNHTRT-FRNSGTIDSLDEIPPQD 410 
RTLS P++ R G +VL +F TN T +R GT+DSLD IPPQD 

Sbjct: 359 RTLSSPLYRRIILGSGPNNQELFVLDGTEFSFASLTTNLPSTIYRQRGTVDSLDVIPPQD 418 

Query: 411 NSGAPWNDYSHVLNHVTFVRWPGEISGS-DSWRAPMFSWTHRSATPTNTIDPERITQIPL 469 
NS P +SH L+HV + + +G+ + RA +F SA N I QIPL 
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Sbjct: 419 

Query: 470 

Sbjct: 476 

Query: 530 

Sbjct: 536 

Query: 590 

Sbjct: 596 

NSVPPRAGFSHRLSHVPML---SQAAGAVYTLRASLFLRLDPSAEFNNIIPSFTNYQIPL 475 

VKAHTLQSGTTVVRGPGFTGGDILRRTSGGPFAYTIVNINGQLPQRYRARIRYASTTNLR 529 
K+ L SGT+VV+GPGFTGGDILRRTS G + VNI L QRYR RIRYASTTNL+ 

TKSTNLGSGTSVVKGPGFTGGDILRRTSPGLISTLRVNITAPLSQRYRVRIRYASTTNLQ 535 

IYVTVAGERIFAGQFNKTMDTGDPLTFQSFSYATINTAFTFPMSQSSFTVGADTFSSGNE 589 
+ ++ GIG F TM +G L SF T F F S FT+ A F+SGNE 

FHTSIDGRPINQGNFYATMSSGSNLQSGSFRTVGFTTPFNFSNGSSVFTLSAHVFNSGNE 595 

VYIDRFELIPVTATLE 605 
VYIDR E +P T E 
VYIDRIEFVPAEVTFE 611 

>pdb11CIYI Insecticidal Toxin: Structure And Channel Formation 
Length = 590 

Score = 529 bits (1362), Expect = e-149 
Identities = 291/586 (49%), Positives = 366/586 (61%), Gaps = 14/586 (2%) 

Query: 29 TGRLPLDISLSLTRFLLSEFVPGVGVAFGLFDLIWGFITPSDWSLFLLQIEQLIEQRIET 88 
TG P+DISLSLT+FLLSEFVPG G GL D+IWG PS W FL+QIEQLI QRIE 

Sbjct: 3 TGYTPIDISLSLTQFLLSEFVPGAGFVLGLVDIIWGIFGPSQWDAFLVQIEQLINQRIEE 62 

Query: 89 LERNRAITTLRGLADSYEIYIEALREWEANPNNAQLREDVRIRFANTDDALITAINNFTL 148 
RN+AI+ L GL++ Y+IY E+ REWEA+P N LRE++RI+F + + AL TAl + 

Sbjct: 63 FARNQAISRLEGLSNLYQIYAESFREWEADPTNPALREEMRIQFNDMNSALTTAIPLLAV 122 

Query: 149 TSFEIPLLSVYVQAANLHLSLLRDAVSFGQGWGLDIATVNNHYNRLINLIHRYTKHCLDT 208 
++++PLLSVYVQAANLHLS+LRD FGQ WG D AT+N+ YN, L LI YT + + 

Sbjct: 123 QNYQVPLLSVYVQAANLHLSVLRDVSVFGQRWGFDAATINSRYNDLTRLIGNYTDYAVRW 182 

Query: 209 YNQGLENLRGTNTRQWARFNQFRRDLTLTVLDIVALFPNYDVRTYPIQTSSQLTREIYTS 268 
YN GLE + G ++R W R+NQFRR+LTLTVLDIVALF NYD R YPI+T SQLTREIYT+ 

Sbjct: 183 YNTGLERVWGPDSRDWVRYNQFRRELTLTVLDIVALFSNYDSRRYPIRTVSQLTREIYTN 242 

Query: 269 SVIEDSPVSANIPNGFNRAEFGVRPPHLMDFMNSLFVTAETVRSQTVWGGHLVSSR--NT 326 
V+E+ + R E +R PHLMD +NS+ + + R W GH +++ 

Sbjct: 243 PVLEN--FDGSFRGMAQRIEQNIRQPHLMDILNSITIYTDVHRGFNYWSGHQITASPVGF 300 

Query: 327 AGNRINFPSYGVFNPGGAIWIADEDPRPFYRTLSDPVFVR-----GGFGNPHYVLGLRGV 381 
+G FP +G + +RTLS P++ R G +VL 

Sbjct: 301 SGPEFAFPLFGNAGNAAPPVLVSLTGLGIFRTLSSPLYRRIILGSGPNNQELFVLDGTEF 360 

Query: 382 AFQQTGTNHTRT-FRNSGTIDSLDEIPPQDNSGAPWNDYSHVLNHVTFVRWPGEISGS-D 439 
+F TN T +R GT+DSLD IPPQDNS P +SH L+HVT + + +G+ 

Sbjct: 361 SFASLTTNLPSTIYRQRGTVDSLDVIPPQDNSVPPRAGFSHRLSHVTML---SQAAGAVY 417 

Query: 440 SWRAPMFSWTHRSATPTNTIDPERITQIPLVKAHTLQSGTTVVRGPGFTGGDILRRTSGG 499 
+ RAP FSW HRSA N I +ITQIPL K+ L SGT+VV+GPGFTGGDILRRTS G 

Sbjct: 418 TLRAPTFSWQHRSAEFNNIIPSSQITQIPLTKSTNLGSGTSVVKGPGFTGGDILRRTSPG 477 

Query: 500 PFAYTIVNINGQLPQRYRARIRYASTTNLRIYVTVAGERIFAGQFNKTMDTGDPLTFQSF 559 
+ VNI L QRYR RIRYASTTNL+ + ++ GIG F+ TM +G L SF 

Sbjct: 478 QISTLRVNITAPLSQRYRVRIRYASTTNLQFHTSIDGRPINQGNFSATMSSGSNLQSGSF 537 

Query: 560 SYATINTAFTFPMSQSSFTVGADTFSSGNEVYIDRFELIPVTATLE 605 
T F F S FT+ A F+SGNEVYIDR E +P T E 

Sbjct: 538 RTVGFTTPFNFSNGSSVFTLSAHVFNSGNEVYIDRIEFVPAEVTFE 583 
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>spIP96315IC1AF_BACTU Pesticidial crystal protein cry1Af (Insecticidal delta-endotoxin 
CryIA(f)) (Crystaline entomocidal protoxin) 

gb1AAB82749.11 (U82003) insecticidal crystal protein [Bacillus thuringiensis] 
Length = 911 

Score = 526 bits (1355), Expect = e-148 
Identities = 297/614 (48%), Positives = 377/614 (61%), Gaps = 14/614 (2%) 

Query: 1 MENNIQ-NQCVPYNCLNNPEVEILNEER-STGRLPLDISLSLTRFLLSEFVPGVGVAFGL 58 



Sbjct: 1 
M+NN N+C+PYNCL+NPEVE+L ER TG P+DISLSLT+FLLSEFVPG G GL 
MDNNPNINECIPYNCLSNPEVEVLGGERIETGYTPIDISLSLTQFLLSEFVPGAGFVLGL 60 

Query: 59 FDLIWGFITPSDWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEAN 118 
D+IW + FL+QIEQLI QRIE RN+AI+ L GL++ Y+IY E+ REWEA+ 

Sbjct: 61 VDIIWEIFSVLSSDAFLVQIEQLINQRIEEFARNQAISRLEGLSNLYQIYAESFREWEAD 120 

Query: 119 PNNAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQ 178 
P N LRE++RI+F + + AL TAI F + ++++PLLSVYV + S ++V GQ 

Sbjct: 121 PTNPALREEMRIQFNDMNSALTTAIPLFAVQNYQVPLLSVYVTCNYIISS---ESVMCGQ 177 

Query: 179 GWGLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLTLTV 238 
G D AT+N+ YN L LI YT H + YN GLE + G ++R W R+NQFRR+LTLTV 

Sbjct: 178 RSGFDAATINSRYNDLTRLIGNYTDHAVRWYNTGLERVWGPDSRDWIRYNQFRRELTLTV 237 

Query: 239 LDIVALFPNYDVRTYPIQTSSQLTREIYTSSVIEDSPVSANIPNGFNRAEFGVRPPHLMD 298 
LDIV+LFPNYD RTYPI+T SQLTREIYT+ V+E+ + E +R PHLMD 

Sbjct: 238 LDIVSLFPNYDSRTYPIRTVSQLTREIYTNPVLEN--FDGSFRGSAQGIEGSIRSPHLMD 295 

Query: 299 FMNSLFVTAETVRSQTVWGGH--LVSSRNTAGNRINFPSYGVF-NPGGAIWIADEDPRPF 355 
+NS+ + + R + W GH + S +G FP YG N I + + 

Sbjct: 296 ILNSITIYTDAHRGEYYWSGHQIMASPVGFSGPEFTFPLYGTMGNSAPQQRIVAQLGQGV 355 

Query: 356 YRTLSDPVFVRG---GFGNPHY-VLGLRGVAFQQTGTNHTRTFRNSGTIDSLDEIPPQDN 411 
YRTLS ++ R G N VL A+ + + +R SGT+DSLDEIPPQ+N 

Sbjct: 356 YRTLSSTLYRRPFNIGINNQQLSVLDGTEFAYGTSSNLPSAVYRKSGTVDSLDEIPPQNN 415 

Query: 412 SGAPWNDYSHVLNHVTFVRWPGEISGSDSWRAPMFSWTHRSATPTNTIDPERITQIPLVK 471 
+ P +SH L+HV+ R S RAPMFSW HRSA N I +ITQIPL K 

Sbjct: 416 NVPPRQGFSHRLSHVSMFRSGFSNSSVSIIRAPMFSWIHRSAEFNNIIPSSQITQIPLTK 475 

Query: 472 AHTLQSGTTVVRGPGFTGGDILRRTSGGPFAYTIVNINGQLPQRYRARIRYASTTNLRIY 531 
+ L SGT+VV+GPGFTGGDILRRTS G + VNI L QRYR RI YASTTNL+ + 

Sbjct: 476 STNLGSGTSVVKGPGFTGGDILRRTSPGQISTLRVNITAPLSQRYRVRILYASTTNLQFH 535 

Query: 532 VTVAGERIFAGQFNKTMDTGDPLTFQSFSYATINTAFTFPMSQSSFTVGADTFSSGNEVY 591 
++ GIG F+ TM +G L S T F F S FT+ A F+SGN~VY 

Sbjct: 536 TSIDGRPINQGNFSATMSSGRNLQSGSLRTVGFTTPFNFSNGSSVFTLSAHVFNSGNEVY 595 

Query: 592 IDRFELIPVTATLE 605 
IDR E +P T E 

Sbjct: 596 IDRIEFVPAEVTFE 609 

Dow AgroSciences LLC 
Study ID: GH-C 5463 n 
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>spIQ9ZAZ6IC1GB BACTZ Pesticidial crystal protein cry1Gb (Insecticidal delta-endotoxin 
CryIG(b)) (Crystaline entomocidal protoxin) (133 kDa 
crystal protein) 

gb1AAD10291.11 (U70725) insecticidal crystal protein CryH2 [Bacillus thuringiensis 
serovar wuhanensisl 

Length = 1169 

Score = 526 bits (1354), Expect = e-148 
Identities = 301/611 (49%), positives = 364/611 (59%), Gaps = 21/611 (3%) 

Query: 1 MENNIQNQCVPYNCLNNPEVEILNEERSTGRLPLDISLSLTRFLLSEFVPGVGVAFGLFD 60 
ME N QNQCVPYNCLNNPE EILN + +1 L +TR +L F+PG AFGLFD 

Sbjct: 1 MEINNQNQCVPYNCLNNPESEILNVAIFSSEQVAEIHLKITRLILENFLPGGSFAFGLFD 60 

Query: 61 LIWGFITPSDWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEANPN 120 
LIWG WS FL Q+E+LI QRI R +AI L G SY+ YI AL+EWE +P+ 

Sbjct: 61 LIWGIFNEDQWSAFLRQVEELINQRITEFARGQAIQRLVGFGRSYDEYILALKEWENDPD 120 

Query: 121 NAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQGW 180 
N +E VR RF TDDAL+T + + FE+ LSVY Q+ANLHL+LLRDAV FG+ W 

Sbjct: 121 NPASKERVRTRFRTTDDALLTGVPLMAIPGFELATLSVYAQSANLHLALLRDAVFFGERW 180 

Query: 181 GLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLTLTVLD 240 
GL +N+ Y+RL N I YT HC+ YN GL NL + +F+R+LT++VLD 

Sbjct: 181 GLTQTNINDLYSRLKNSIRDYTNHCVRFYNIGLGNLNVIR----PEYYRFQRELTISVLD 236 
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Query: 241 IVALFPNYDVRTYPIQTSSQLTREIYTSSVIEDSPVSANIPNGFNRAEFGVRPPHLMDFM 300 
+VALFPNYD+RTYPI T SQLTREIYT +1 S G+ + +R PHLMDF+ 

Sbjct: 237 LVALFPNYDIRTYPIPTKSQLTREIYTDPII-----SPGAQAGYTLQDV-LREPHLMDFL 290 

Query: 301 NSLFVTAETVRSQTVWGGHLV-SSRNTAGNRINFPSYGVFNPGGAIWIADEDPRP----F 355 
N L + R W GH V SSR I FP YG P F 

Sbjct: 291 NRLIIYTGEYRGIRHWAGHEVESSRTGMMTNIRFPLYGTAATAEPTRFITPSTFPGLNLF 350 

Query: 356 YRTLSDPVFVRGGFGN---PHYVLGLRGVAFQQTGTNHTRTFRNSGTIDSLDEIPPQDNS 412 
YRTLS P+F N + + GV F Q N + +R GT+DSLD++P + S 

Sbjct: 351 YRTLSAPIFRDEPGANIIIRYRTSLVEGVGFIQP-NNGEQLYRVRGTLDSLDQLPLEGES 409 

Query: 413 GAPWNDYSHVLNHVTFVRWPGEISGSDSWRAPMFSWTHRSATPTNTIDPERITQIPLVKA 472 
+YSH L HV F + D R PMFSWTHRSATPTNTIDP+ ITQIPLVKA 

Sbjct: 410 SL--TEYSHRLCHVRFAQSLRNAEPLDYARVPMFSWTHRSATPTNTIDPDVITQIPLVKA 467 

Query: 473 HTLQSGTTVVRGPGFTGGDILRRTSGGPFAYTIVNINGQLPQRYRARIRYASTTNLRIYV 532 
L SG TVVRGPGFTGGDILRRT+ G F VNI L QRYR RIRYAST NL+ + 

Sbjct: 468 FNLHSGATVVRGPGFTGGDILRRTNAGNFGDMRVNITAPLSQRYRVRIRYASTANLQFHT 527 

Query: 533 TVAGERIFAGQFNKTMDTGOPLTFQSFSYATINTAFTFPMSQSSFTVGADTFSSGNEVYI 592 
++ G I F TM++G+ L SF A T FTF + S+FT+GA +FSS NEVYI 

Sbjct: 528 SINGRAINQANFPATMNSGENLQSGSFRVAGFTTPFTFSDALSTFTIGAFSFSSNNEVYI 587 

Query: 593 DRFELIPVTAT 603 
D E +P T 

Sbjct: 588 DGIEFVPAEVT 598 

>ernb I CAA7 0925. 1 I (Y09787) delta-endotoxin [Bacillus thuringiensis] 
Length 618 

Score = 519 bits (1336), Expect = e-146 
Identities = 300/619 (48%), Positives = 376/619 (60%), Gaps = 20/619 (3%) 

Query: 1 MENNIQ-NQCVPYNCLNNPEVEILNEER-STGRLPLDISLSLTRFLLSEFVPGVGVAFGL 58 
M+NN N+C+PYNCL+NPEVE+L ER TG P+DISLSLT+FLLSEFVPG G GL 

Sbjct: 1 MDNNPNINECIPYNCLSNPEVEVLGGERIETGYTPIDISLSLTQFLLSEFVPGAGFVLGL 60 

Query: 59 FDLIWGFITPSDWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEAN 118 
D+IWG PS W FL+QIEQLI QRIE RN+AI+ L GL++ Y+IY E+ REWEA+ 

Sbjct: 61 VDIIWGIFGPSQWDAFLVQIEQLINQRIEEFARNQAISRLEGLSNLYQlYAESFREWEAD 120 

Query: 119 PNNAQLREDVRlRFANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQ 178 
P N LRE++Rl+F + + AL TAl F + ++++PLLSVYVQAANLHLS+LRD FGQ 

Sbjct: 121 PTNPALREEMRIQFNDMNSALTTAlPLFAVQNYQVPLLSVYVQAANLHLSVLRDVSVFGQ 180 

Query: 179 GWGLDlATVNNHYNRLlNLIHRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLTLTV 238 
WG D AT+N+ YN L Ll YT H + YN GLE + G ++R W R+NQFRR+LTLTV 

Sbjct: 181 RWGFDAATINSRYNDLTRLlGNYTDHAVRWYNTGLERVWGPDSRDWlRYNQFRRELTLTV 240 

Query: 239 LDIVALFPNYDVRTYPlQTSSQLTREIYTSSVlEDSPVSANlPNGFNRAEFGVRPPHLMD 298 
LDlV+LFPNYD RTYPl+T SQLTRElYT+ V+E+ + E +R PHLMD 

Sbjct: 241 LDlVSLFPNYDSRTYPIRTVSQLTRElYTNPVLEN--FDGSFRGSAQGIEGSlRSPHLMD 298 

Query: 299 FMNSLFVTAETVRSQTVWGGH--LVSSRNTAGNRINFPSYGVF-NPGGAlWlADEDPRPF 355 
+NS+ + + R + W GH + S +G FP YG N I + + 

Sbjct: 299 lLNSITIYTDAHRGEYYWSGHQlMASPVGFSGPEFTFPLYGTMGNAAPQQRlVAQLGQGV 358 

Query: 356 YRTLSDPVFVRG---GFGNPHY-VLGLRGVAFQQTGTNHTRTFRNSGTlDSLDEIPPQDN 411 
YRTLS ++ R G N VL A+ + + +R SGT+DSLDElPPQ+N 

Sbjct: 359 YRTLSSTLYRRPFNlGINNQQLSVLDGTEFAYGTSSNLPSAVYRKSGTVDSLDElPPQNN 418 

Query: 412 SGAPWNDYSHVLNHVTFVRWPGEISGSDSWRAPMFSWTHRSATPTNTlDPERlTQlPLVK 471 
+ P +SH L+HV+ R S RAPMFSW HRSA N I + lTQlP VK 

Sbjct: 419 NVPPRQGFSHRLSHVSMFRSGFSNSSVSllRAPMFSWlHRSAEFNNlIASDSlTQlPAVK 478 

Query: 472 AHTLQSGTTVVRGPGFTGGDILRRTSGG----PFAYTlVNIN-GQLPQRYRARIRYASTT 526 
+ L +G +V+ GPGFTGGD++R S G Y V l+ RYR R+RYAS T 

Sbjct: 479 GNFLFNG-SVlSGPGFTGGDLVRLNSSGNNIQNRGYlEVPlHFPSTSTRYRVRVRYASVT 537 

Dow AgroSciences LLC 
Study ID: GH-C 5463 
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Query: 527 NLRIYVTVAGERIFAGQFNKTMDTGDPLTFQSFSYATINTAFTFPMSQSSFTVGADTFSS 586 
+ + V IF+ T + D L F Y AFT S VG FS 

Sbjct: 538 PIHLNVNWGNSSIFSNTVPATATSLDNLQSSDFGYFESANAFT---SSLGNIVGVRNFSG 594 

Query: 587 GNEVYIDRFELIPVTATLE 605 
V IDRFE IPVTATLE 

Sbjct: 595 TAGVIIDRFEFIPVTATLE 613 

Dow AgroSciences LLC 
Study ill: GH-C 54630 
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>spIQ9S515IC1AG_BACTU PESTICIDIAL CRYSTAL PROTEIN CRY1AG (INSECTICIDAL DELTA-ENDOTOXIN 
CRYIA(G)) (CRYSTALINE ENTOMOCIDAL PROTOXIN) (134 KDA 
CRYSTAL PROTEIN) 

gb1AAD46137.11AF081248 1 (AF081248) lepidoteran-specific toxin [Bacillus thuringiensis] 
Length = 1176 

Score = 515 bits (1327), Expect = e-145 
Identities = 295/620 (47%), positives = 374/620 (59%), Gaps = 24/620 (3%) 

Query: 1 MENNIQ-NQCVPYNCLNNPEVEILNEER-STGRLPLDISLSLTRFLLSEFVPGVGVAFGL 58 
M+NN N+C+PYNCL+NPEVE+L ER TG P+DISLSLT+FLLSEFVPG G GL 

Sbjct: 1 MDNNPNINECIPYNCLSNPEVEVLGGERIETGYTPIDISLSLTQFLLSEFVPGAGFVLGL 60 

Query: 59 FDLIWGFITPSDWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEAN 118 
D+IWG PS W FL+QIEQLI QRIE RN+AI+ L GL++ Y+IY E+ REWEA+ 

Sbjct: 61 VDIIWGIFGPSQWDAFLVQIEQLINQRIEEFARNQAISRLEGLSNLYQIYAESFREWEAD 120 

Query: 119 PNNAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQ 178 
P N LRE++RI+F + + AL TAl + ++++PLLSVYVQAANLHLS+LRD FGQ 

Sbjct: 121 PTNPALREEMRIQFNDMNSALTTAIPLLAVQNYQVPLLSVYVQAANLHLSVLRDVSVFGQ 180 

Query: 179 GWGLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLTLTV 238 
WG D AT+N+ YN L LI YT + + YN GLE + G++R W R+NQFRR+LTLTV 

Sbjct: 181 RWGFDAATINSRYNDLTRLIGNYTDYAVRWYNTGLERVWGPDSRDWVRYNQFRRELTLTV 240 

Query: 239 LDIVALFPNYDVRTYPIQTSSQLTREIYTSSVIEDSPVSANIPNGFNRAEFGVRPPHLMD 298 
LDIVALF NYD R ·YPI+T SQLTREIYT+ V+E+ + R E R PHLMD 

Sbjct: 241 LDIVALFSNYDSRRYPIRTVSQLTREIYTNPVLEN--FDGSFRGMAQRIEPEYRQPHLMD 298 

Query: 299 FMNSLFVTAETVRSQTVWGGHLVSSR--NTAGNRINFPSYGVFNPGGAIWIADEDPRPFY 356 
+NS+ + + R W GH +++ +G FP YG + + + 

Sbjct: 299 ILNSISIYTDVHRGFNYWSGHQITTSPVGFSGPEFTFPLYGTYGNAAPPQRIAQTGLGIF 358 

Query: 357 RTLSDPVFVR-----GGFGNPHYVLGLRGVAFQQTGTNHTRT-FRNSGTIDSLDEIPPQD 410 
RTLS P++ R G +VL +F TN T +R GT+DSLD IPPQD 

Sbjct: 359 RTLSSPLYRRIILGSGPNNQELFVLDGTEFSFASLTTNLPSTIYRQRGTVDSLDVIPPQD 418 

Query: 411 NSGAPWNDYSHVLNHVTFVRWPGEISGS-DSWRAPMF----SWTHRSATPTNTIDPERIT 465 
NS P +SH L+HV + + +G+ + RA +F H + N I +IT 

Sbjct: 419 NSVPPRAGFSHRLSHVPML---SQAAGAVYTLRASLFLLLVLLIHARSIFNNIIPSSQIT 475 

Query: 466 QIPLVKAHTLQSGTTVVRGPGFTGGDILRRTSGGPFAYTIVNINGQLPQRYRARIRYAST 525 
Q + S T+VV+GPGFTGGDILRR S G + VNI L QRYR RIRYA T 

Sbjct: 476 Q----SFKKIISWTSVVKGPGFTGGDILRRPSPGLISTLRVNITAPLSQRYRVRIRYAFT 531 

Query: 526 TNLRIYVTVAGERIFAGQFNKTMDTGDPLTFQSFSYATINTAFTFPMSQSSFTVGADTFS 585 
TNL+ ++ GIG F TM +G L SF T·F F SFT+ A F+ 

Sbjct: 532 TNLQFLTSIDGRPINQGNFYATMSSGSNLQSGSFRTVGFTTPFNFSNGSSVFTLSAHVFN 591 

Query: 586 SGNEVYIDRFELIPVTATLE 605 
SGNEVYIDR E +P T E 

Sbjct: 592 SGNEVYIDRIEFVPAEVTFE 611 

>pirl IA49785 paraspora1 crystal protein cryIA(c) - Bacillus thuringiensis subsp. 
kenyae (strain HD588-2) 

gb1AAA22338.11 (M35524) delta-endotoxin [Bacillus thuringiensis] 
Length = 1177 

Score 514 bits (1325), Expect e-145 
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Identities = 300/619 (48%), positives = 373/619 (59%), Gaps = 21/619 (3%) 

Query: 1 

Sbjct: 1 

MENNIQ-NQCVPYNCLNNPEVEILNEER-STGRLPLDISLSLTRFLLSEFVPGVGVAFGL 58 
M+NN N+C+PYNCL+NPEVE+L ER TG P+DISLSLT+FLLSEFVPG G GL 
MDNNPNINECIPYNCLSNPEVEVLGGERIETGYTPIDISLSLTQFLLSEFVPGAGFVLGL 60 

Query: 59 FDLIWGFITPSDWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEAN 118 
D+IWG PS W FL+QIEQLI QRIE RN+AI+ L GL++ Y+IY E+ REWEA+ 

Sbjct: 61 VDIIWGIFGPSQWDAFLVQIEQLINQRIEEFARNQAISRLEGLSNLYQIYAESFREWEAD 120 

Query: 119 PNNAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQ 178 
P N LRE++RI+F + + AL TAI + ++++PLLSVYVQAANLHLS+LRD FGQ 

Sbjct: 121 PTNPALREEMRIQFNDMNSALTTAIPLLAVQNYQVPLLSVYVQAANLHLSVLRDVSVFGQ 180 

Query: 179 GWGLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLTLTV 238 
WG D AT+N+ YN L LI YT H + YN GLE + G ++R W R+NQFRR+LTLTV 

Sbjct: 181 RWGFDAATINSRYNDLTRLIGNYTDHAVRWYNTGLERVWGPDSRDWVRYNQFRRELTLTV 240 

Query: 239 LDIVALFPNYDVRTYPIQTSSQLTREIYTSSVIEDSPVSANIPNGFNRAEFGVRPPHLMD 298 
LDIVALFPNYD R YPI+T SQLTREIYT+ V+E+ + E +R PHLMD 

Sbjct: 241 LDIVALFPNYDSRRYPIRTVSQLTREIYTNPVLEN--FDGSFRGSAQGIERSIRSPHLMD 298 

Query: 299 FMNSLFVTAETVRSQTVWGGH--LVSSRNTAGNRINFPSYGVF-NPGGAIWIADEDPRPF 355 
+NS+ + + R W GH + S +G FP YG N I + + 

Sbjct: 299 ILNSITIYTDAHRGYYYWSGHQIMASPVGFSGPEFTFPLYGTMGNAAPQQRIVAQLGQGV 358 

Query: 356 YRTLSDPVFVRG---GFGNPHY-VLGLRGVAFQQTGTNHTRTFRNSGTIDSLDEIPPQDN 411 
YRTLS + R G N VL A+ + + +R SGT+DSLDEIPPQ+N 

Sbjct: 359 YRTLSSTFYRRPFNIGINNQQLSVLDGTEFAYGTSSNLPSAVYRKSGTVDSLDEIPPQNN 418 

Query: 412 SGAPWNDYSHVLNHVTFVRWPGEISGSDSWRAPMFSWTHRSATPTNTIDPERITQIPLVK 471 
+ P +SH L+HV+ R G S RAPMFSW HRSA N I + ITQIP VK 

Sbjct: 419 NVPPRQGFSHRLSHVSMFR-SGSSSSVSIIRAPMFSWIHRSAEFNNIIASDSITQIPAVK 477 

Query: 472 AHTLQSGTTVVRGPGFTGGDILRRTSGG----PFAYTIVNIN-GQLPQRYRARIRYASTT 526 
+ L +G +V+ GPGFTGGD++R S G Y V I+ RYR R+RYAS T 

Sbjct: 478 GNFLFNG-SVISGPGFTGGDLVRLNSSGNNIQNRGYIEVPIHFPSTSTRYRVRVRYASVT 536 

Query: 527 NLRIYVTVAGERIFAGQFNKTMDTGDPLTFQSFSYATINTAFTFPMSQSSFTVGADT~SS 586 
+ + V IF+ T + D L F Y AFT S VG FS 

Sbjct: 537 PIHLNVNWGNSSIFSNTVPATATSLDNLQSSDFGYFESANAFT---SSLGNIVGVRNFSG 593 

Query: 587 GNEVYIDRFELIPVTATLE 605 
V IDRFE IPVTATLE 

Sbjct: 594 TAGVIIDRFEFIPVTATLE 612 

>gbIAAC98807.11 (U63372) truncated Cry1Ac [synthetic construct) 
Length = 613 

Score = 514 bits (1325), Expect = e-145 
Identities = 299/619 (48%), positives = 374/619 (60%), Gaps = 20/619 (3%) 

Query: 1 

Sbjct: 1 

MENNIQ-NQCVPYNCLNNPEVEILNEER-STGRLPLDISLSLTRFLLSEFVPGVGVAFGL 58 
M+NN N+C+PYNCL+NPEVE+L ER TG P+DISLSLT+FLLSEFVPG G GL 
MDNNPNINECIPYNCLSNPEVEVLGGERIETGYTPIDISLSLTQFLLSEFVPGAGFVLGL 60 

Query: 59 FDLIWGFITPSDWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEAN 118 
D+IWG PS W FL+QIEQLI QRIE RN+AI+ L GL++ Y+IY E+ REWEA+ 

Sbjct: 61 VDIIWGIFGPSQWDAFLVQIEQLINQRIEEFARNQAISRLEGLSNLYQIYAESFREWEAD 120 

Query: 119 PNNAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQ 178 
P N LRE++RI+F + + AL TAI F + ++++PLLSVYVQAANLHLS+LRD FGQ 

Sbjct: 121 PTNPALREEMRIQFNDMNSALTTAIPLFAVQNYQVPLLSVYVQAANLHLSVLRDVSVFGQ 180 

Query: 179 GWGLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLTLTV 238 
WG D AT+N+ YN L LI YT + + YN GLE + G ++R W R+NQFRR+LTLTV 

Sbjct: 181 RWGFDAATINSRYNDLTRLIGNYTDYAVRWYNTGLERVWGPDSRDWVRYNQFRRELTLTV 240 

Query: 239 LDIVALFPNYDVRTYPIQTSSQLTREIYTSSVIEDSPVSANIPNGFNRAEFGVRPPHLMD 298 
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LDIVALFPNYD R YPI+T SQLTREIYT+ V+E+ + E +R PHLMD 
Sbjct: 241 LDIVALFPNYDSRRYPIRTVSQLTREIYTNPVLEN--FDGSFRGSAQGIERSIRSPHLMD 298 

Query: 299 FMNSLFVTAETVRSQTVWGGH--LVSSRNTAGNRINFPSYGVF-NPGGAIWIADEDPRPF 355 
+NS+ + + R W GH + S +G FP YG N I + + 

Sbjct: 299 ILNSITIYTDAHRGYYYWSGHQIMASPVGFSGPEFTFPLYGTMGNAAPQQRIVAQLGQGV 358 

Query: 356 YRTLSDPVFVRG---GFGNPHY-VLGLRGVAFQQTGTNHTRTFRNSGTIDSLDEIPPQDN 411 
YRTLS ++ R G N VL A+ + + +R SGT+DSLDEIPPQ+N 

Sbjct: 359 YRTLSSTLYRRPFNIGINNQQLSVLDGTEFAYGTSSNLPSAVYRKSGTVDSLDEIPPQNN 418 

Query: 412 SGAPWNDYSHVLNHVTFVRWPGEISGSDSWRAPMFSWTHRSATPTNTIDPERITQIPLVK 471 
+ P +SH L+HV+ R S RAPMFSW HRSA N I + ITQIP VK 

Sbjct: 419 NVPPRQGFSHRLSHVSMFRSGFSNSSVSIIRAPMFSWIHRSAEFNNIIASDSITQIPAVK 478 

Query: 472 AHTLQSGTTVVRGPGFTGGDILRRTSGG----PFAYTIVNIN-GQLPQRYRARIRYASTT 526 
+ L +G +V+ GPGFTGGD++R S G Y V 1+ RYR R+RYAS T 

Sbjct: 479 GNFLFNG-SVISGPGFTGGDLVRLNSSGNNIQNRGYIEVPIHFPSTSTRYRVRVRYASVT 537 

Query: 527 NLRIYVTVAGERIFAGQFNKTMDTGDPLTFQSFSYATINTAFTFPMSQSSFTVGADTFSS 586 
+ + V IF+ T + D L F Y AFT S VG FS 

Sbjct: 538 PIHLNVNWGNSSIFSNTVPATATSLDNLQSSDFGYFESANAFT---SSLGNIVGVRNFSG 594 

Query: 587 GNEVYIDRFELIPVTATLE 605 
V IDRFE IPVTATLE 

Sbjct: 595 TAGVIIDRFEFIPVTATLE 613 

Dow AgroSciences LLC 
Study ID: GH-C 5463('W 
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>spIP05068IC1AC~BACTK Pesticidia1 crystal protein crylAc (Insecticidal delta-endotoxin 
CryIA(c» (Crystaline entomocidal protoxin) (133 kDa 
crystal protein) 

pirl IUSBSXH parasporal crystal protein - Bacillus thuringiensis subsp. kurstaki 
(strain HD-73) 

gb1AAA22331.11 (M11068) crystal protein [Bacillus thuringiensis] 
gb1AAB46989.11 (U87793) insecticidal delta-endotoxin CryIA(c) [Bacillus 

thuringiensis serovar kurstaki] 
gb1AAC44841.11 (U87397) crystal protein [Bacillus thuringiensis serovar kurstaki] 
gb1AAB49768.11 (U89872) CrylAc delta-endotoxin [Bacillus thuringiensis] 
emb1CAA05505.11 (AJ002514) insecticidal crystal protein [Bacillus thuringiensis] 

Length = 1178 

Score = 514 bits (1325), Expect = e-145 
Identities = 299/619 (48%), positives = 374/619 (60%), Gaps = 20/619 (3%) 

Query: 1 MENNIQ-NQCVPYNCLNNPEVEILNEER-STGRLPLDISLSLTRFLLSEFVPGVGVAFGL 58 
M+NN N+C+PYNCL+NPEVE+L ER TG P+DISLSLT+FLLSEFVPG G GL 

Sbjct: 1 MDNNPNINECIPYNCLSNPEVEVLGGERIETGYTPIDISLSLTQFLLSEFVPGAGFVLGL 60 

Query: 59 FDLIWGFITPSDWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEAN 118 
D+IWG PS W FL+QIEQLI QRIE RN+AI+ L GL++ Y+IY E+ REWEA+ 

Sbjct: 61 VDIIWGIFGPSQWDAFLVQIEQLINQRIEEFARNQAISRLEGLSNLYQIYAESFREWEAD 120 

Query: 119 PNNAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQ 178 
P N LRE++RI+F + + AL TAI F + ++++PLLSVYVQAANLHLS+LRD FGQ 

Sbjct: 121 PTNPALREEMRIQFNDMNSALTTAIPLFAVQNYQVPLLSVYVQAANLHLSVLRDVSVFGQ 180 

Query: 179 GWGLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLTLTV 238 
WG D AT+N+ YN L LI YT + + YN GLE + G ++R W R+NQFRR+LTLTV 

Sbjct: 181 RWGFDAATINSRYNDLTRLIGNYTDYAVRWYNTGLERVWGPDSRDWVRYNQFRRELTLTV 240 

Query: 239 LDIVALFPNYDVRTYPIQTSSQLTREIYTSSVIEDSPVSANIPNGFNRAEFGVRPPHLMD 298 
LDIVALFPNYD R YPI+T SQLTREIYT+ V+E+ + E +R PHLMD 

Sbjct: 241 LDIVALFPNYDSRRYPIRTVSQLTREIYTNPVLEN--FDGSFRGSAQGIERSIRSPHLMD 298 

Query: 299 FMNSLFVTAETVRSQTVWGGH--LVSSRNTAGNRINFPSYGVF-NPGGAIWIADEDPRPF 355 
+NS+ + + R W GH + S +G FP YG N I + + 

Sbjct: 299 ILNSITIYTDAHRGYYYWSGHQIMASPVGFSGPEFTFPLYGTMGNAAPQQRIVAQLGQGV 358 

Query: 356 YRTLSDPVFVRG---GFGNPHY-VLGLRGVAFQQTGTNHTRTFRNSGTIDSLDEIPPQDN 411 
YRTLS ++ R G N VL A+ + + +R SGT+DSLDEIPPQ+N 
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Sbjct: 359 

Query: 412 

Sbjct: 419 

Query: 472 

Sbjct: 479 

Query: 527 

Sbjct: 538 

Query: 587 

Sbjct: 595 

YRTLSSTLYRRPFNIGINNQQLSVLDGTEFAYGTSSNLPSAVYRKSGTVDSLDEIPPQNN 418 

SGAPWNDYSHVLNHVTFVRWPGEISGSDSWRAPMFSWTHRSATPTNTIDPERITQIPLVK 471 
+ P +SH L+HV+ R S RAPMFSW HRSA N I + ITQIP VK 
NVPPRQGFSHRLSHVSMFRSGFSNSSVSIIRAPMFSWIHRSAEFNNIIASDSITQIPAVK 478 

AHTLQSGTTVVRGPGFTGGDILRRTSGG----PFAYTIVNIN-GQLPQRYRARIRYASTT 526 
+ L +G +V+ GPGFTGGD++R S G Y V I+ RYR R+RYAS T 

GNFLFNG-SVISGPGFTGGDLVRLNSSGNNIQNRGYIEVPIHFPSTSTRYRVRVRYASVT 537 

NLRIYVTVAGERIFAGQFNKTMDTGDPLTFQSFSYATINTAFTFPMSQSSFTVGADTFSS 586 
+ + V IF+ T + 0 L F Y AFT S VG FS 

PIHLNVNWGNSSIFSNTVPATATSLDNLQSSDFGYFESANAFT---SSLGNIVGVRNFSG 594 

GNEVYIDRFELIPVTATLE 605 
V IDRFE IPVTATLE 

TAGVIIDRFEFIPVTATLE 613 

>embICAA10270.11 
Length 

(AJ130970) crystal toxin protein [Bacillus thuringiensis] 
1178 

Score = 513 bits (1320), Expect = e-144 
Identities = 298/619 (48%), positives = 372/619 (59%), Gaps = 20/619 (3%) 

Query: 1 

Sbjct: 1 

MENNIQ-NQCVPYNCLNNPEVEILNEER-STGRLPLDISLSLTRFLLSEFVPGVGVAFGL 58 
M+NN N+C+PYNCL+NPEVE+L ER TG P+DISLSLT+FLLSEFVPG G GL 
MDNNPNINECIPYNCLSNPEVEVLGGERIETGYTPIDISLSLTQFLLSEFVPGAGFVLGL 60 

Query: 59 FDLIWGFITPSDWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEAN 118 
D+IWG PS W FL+QIEQLI QRIE RN+AI+ L GL++ Y+IY E+ REWEA+ 

Sbjct: 61 VDIIWGIFGPSQWDAFLVQIEQLINQRIEEFARNQAlSRLEGLSNLYQIYAESFREWEAD 120 

Query: 119 PNNAQLREDVRlRFANTDDALlTAlNNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQ 178 
P N LRE++Rl+F + + AL TAl + ++++PLLSVYVQAANLHLS+LRD FGQ 

Sbjct: 121 PTNPALREEMRIQFNDMNSALTTAlPLLAVQNYQVPLLSVYVQAANLHLSVLRDVSVFGQ 180 

Query: 179 GWGLDlATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLTLTV 238 
WG 0 AT+N+ YN L LI YT + + YN GLE + G. ++R W. R+NQFRR+LTLTV 

Sbjct: 181 RWGFDAATlNSRYNDLTRLIGNYTDYAVRWYNTGLERVWGPDSRDWVRYNQFRRELTLTV 240 

Query: 239 LDlVALFPNYDVRTYPlQTSSQLTREIYTSSVlEDSPVSANlPNGFNRAEFGVRPPHLMD 298 
LDlVALFPNYD R YPl+T SQLTRElYT+ V+E+ + E +R PHLMD 

Sbjct: 241 LDlVALFPNYDSRRYPIRTVSQLTREIYTNPVLEN--FDGSFRGSAQGIERSIRSPHLMD 298 

Query: 299 FMNSLFVTAETVRSQTVWGGH--LVSSRNTAGNRlNFPSYGVF-NPGGAIWIADEDPRPF 355 
+NS+ + + R W GH + S +G FP YG N I + + 

Sbjct: 299 ILNSlTIYTDAHRGYYYWSGHQIMASPVGFSGPEFTFPLYGTMGNAAPQQRlVAQLGQGV 358 

Query: 356 YRTLSDPVFVRG---GFGNPHY-VLGLRGVAFQQTGTNHTRTFRNSGTIDSLDElPPQDN 411 
YRTLS + R G N VLA+ + + +R SGT+DSLDElPPQ+N 

Sbjct: 359 YRTLSSTFYRRPFNlGlNNQQLSVLDGTEFAYGTSSNLPSAVYRKSGTVDSLDEIPPQNN 418 

Query: 412 SGAPWNDYSHVLNHVTFVRWPGElSGSDSWRAPMFSWTHRSATPTNTlDPERITQIPLVK 471 
+ P +SH L+HV+ R S RAPMFSW HRSA N I + ITQlP VK 

Sbjct: 419 NVPPRQGFSHRLSHVSMFRSGSSNSSVSlIRAPMFSWIHRSAEFNNllASDSlTQlPAVK 478 

Query: 472 AHTLQSGTTVVRGPGFTGGDlLRRTSGG----PFAYTlVNlN-GQLPQRY.RARlRYASTT 526 
+ L +G +V+ GPGFTGGD++R S G Y V l+ RYR R+RYAS T 

Sbjct: 479 GNFLFNG-SVlSGPGFTGGDLVRLNSSGNNIQNRGYIEVPlHFPSTSTRYRVRVRYASVT 537 

Query: 527 NLRlYVTVAGERlFAGQFNKTMDTGDPLTFQSFSYATlNTAFTFPMSQSSFTVGADTFSS 586 
+ + V IF+ T + D L F Y AFT S VG FS 

Sbjct: 538 PIHLNVNWGNSSlFSNTVPATATSLDNLQSSDFGYFESANAFT---SSLGNlVGVRNFSG 594 

Query: 587 GNEVYIDRFELIPVTATLE 605 
V IDRFE IPVTATLE 

Sbjct: 595 TAGVlIDRFEFlPVTATLE 613 
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>gbIAAA73077.11 (M73249) [Bacillus thuringiensis gene, complete CDS.], gene product 



Length = 1178 

Score = 512 bits (1319), Expect = e-144 
Identities = 298/619 (48%), positives = 373/619 (60%), Gaps = 20/619 (3%) 

Query: 1 MENNIQ-NQCVPYNCLNNPEVEILNEER-STGRLPLDISLSLTRFLLSEFVPGVGVAFGL 58 
M+NN N+C+PYNCL+NPEVE+L ER TG P+DISLSLT+FLLSEFVPG G GL 

Sbjct: 1 MDNNPNINECIPYNCLSNPEVEVLGGERIETGYTPIDISLSLTQFLLSEFVPGAGFVLGL 60 

Query: 59 FDLIWGFITPSDWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEAN 118 
D+IWG PS W FL+QIEQLI QRIE RN+AI+ L GL++ Y+IY E+ REWEA+ 

Sbjct: 61 VDIIWGIFGPSQWDAFLVQIEQLINQRIEEFARNQAISRLEGLSNLYQIYAESFREWEAD 120 

Query: 119 PNNAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQ 178 
P N LRE++RI+F + + AL TAl + ++++PLLSVYVQAANLHLS+LRD FGQ 

Sbjct: 121 PTNPALREEMRIQFNDMNSALTTAIPLLAVQNYQVPLLSVYVQAANLHLSVLRDVSVFGQ 180 

Query: 179 GWGLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLTLTV 238 
WG D AT+N+ YN L LI YT + + YN GLE + G ++R W R+NQFRR+LTLTV 

Sbjct: 181 RWGFDAATINSRYNDLTRLIGNYTDYAVRWYNTGLERVWGPDSRDWVRYNQFRRELTLTV 240 

Query: 239 LDIVALFPNYDVRTYPIQTSSQLTREIYTSSVIEDSPVSANIPNGFNRAEFGVRPPHLMD 298 
LDIVALFPNYD R YPI+T SQLTREIYT+ V+E+ + E +R PHLMD 

Sbjct: 241 LDIVALFPNYDSRRYPIRTVSQLTREIYTNPVLEN--FDGSFRGSAQGIERSIRSPHLMD 298 

Query: 299 FMNSLFVTAETVRSQTVWGGH--LVSSRNTAGNRINFPSYGVF-NPGGAIWIADEDPRPF 355 
+NS+ + + R W GH + S +G FP YG N I + + 

Sbjct: 299 ILNSITIYTDAHRGYYYWSGHQIMASPVGFSGPEFTFPLYGTMGNAAPQQRIVAQLGQGV 358 

Query: 356 YRTLSDPVFVRG---GFGNPHY-VLGLRGVAFQQTGTNHTRTFRNSGTIDSLDEIPPQDN 411 
YRTLS ++ R G N VL A+ + + +R SGT+DSLDEIPPQ+N 

Sbjct: 359 YRTLSSTLYRRPFNIGINNQQLSVLDGTEFAYGTSSNLPSAVYRKSGTVDSLDEIPPQNN 418 

Query: 412 SGAPWNDYSHVLNHVTFVRWPGEISGSDSWRAPMFSWTHRSATPTNTIDPERITQIPLVK 471 
+ P +SH L+HV+ R S RAPMFSW HRSA N I + ITQIP VK 

Sbjct: 419 NVPPRQGFSHRLSHVSMFRSGFSNSSVSllRAPMFSWIHRSAEFNNIIASDSITQIPAVK 478 

Query: 472 AHTLQSGTTVVRGPGFTGGDILRRTSGG----PFAYTIVNIN-GQLPQRYRARIRYASTT 526 
+ L +G +V+ GPGFTGGD++R S G Y V 1+ RYR R+RYAST 

Sbjct: 479 GNFLFNG-SVISGPGFTGGDLVRLNSSGNNIQNRGYIEVPIHFPSTSTRYRVRVRYASVT 537 

Query: 527 NLRIYVTVAGERI FAGQFNKTMDTGDPLTFQS FSYATINTAFTFPMSQSSFTVG ADTFSS 586 
+ + V IF+ T + D L F Y AFT S VG FS 

Sbjct: 538 PIHLNVNWGNSSIFSNTVPATATSLDNLQSSDFGYFESANAFT---SSLGNIVGVRNFSG 594 

Query: 587 GNEVYIDRFELIPVTATLE 605 
V IDRFE IPVTATLE 

Sbjct: 595 TAGVIIDRFEFIPVTATLE 613 

>gbIAAA22339.11 (M73248) cryIA(c)3 [Bacillus thuringiensis] 
Length = 11 7 7 

Score = 512 bits (1319), Expect = e-144 
Identities = 299/619 (48%), positives = 373/619 (59%), Gaps = 21/619 (3%) 

Query: 1 MENNIQ-NQCVPYNCLNNPEVEILNEER-STGRLPLDISLSLTRFLLSEFVPGVGVAFGL 58 
M+NN N+C+PYNCL+NPEVE+L ER TG P+DISLSLT+FLLSEFVPG G GL 

Sbjct: 1 MDNNPNINECIPYNCLSNPEVEVLGGERIETGYTPIDISLSLTQFLLSEFVPGAGFVLGL 60 

Query: 59 FDLIWGFITPSDWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWE AN 118 
D+IWG PS W FL+QIEQLI QRIE RN+AI+ L GL++ Y+IY E+ REWEA+ 

Sbjct: 61 VDIIWGIFGPSQWDAFLVQIEQLINQRIEEFARNQAISRLEGLSNLYQIYAESFREWEAD 120 

Query: 119 PNNAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQ 178 
P N LRE++RI+F + + AL TAl + ++++PLLSVYVQAANLHLS+LRD FGQ 

Sbjct: 121 PTNPALREEMRIQFNDMNSALTTAIPLLAVQNYQVPLLSVYVQAANLHLSVLRDVSVFGQ 180 

Query: 179 GWGLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLTLTV 238 
WG D AT+N+ YN L LI YT + + YN GLE + G ++R W R+NQFRR+LTLTV 

Dow AgroSciences LLC 

Study ID: GH-C 5463 c-.!"'\ 
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Sbjct: 181 

Query: 239 

Sbjct: 241 

Query: 299 

Sbjct: 299 

Query: 356 

Sbjct: 359 

Query: 412 

Sbjct: 419 

Query: 472 

Sbjct: 478 

Query: 527 

Sbjct: 537 

Query: 587 

Sbjct: 594 

RWGFDAATINSRYNDLTRLIGNYTDYAVRWYNTGLERVWGPDSRDWVRYNQFRRELTLTV 240 

LDIVALFPNYDVRTYPIQTSSQLTREIYTSSVIEDSPVSANIPNGFNRAEFGVRPPHLMD 298 
LDIVALFPNYD R YPI+T SQLTREIYT+ V+E+ + E +R PHLMD 
LDIVALFPNYDSRRYPIRTVSQLTREIYTNPVLEN--FDGSFRGSAQGIERSIRSPHLMD 298 

FMNSLFVTAETVRSQTVWGGH--LVSSRNTAGNRINFPSYGVF-NPGGAIWIADEDPRPF 355 
+NS+ + + R W GH + S +G FP YG N I + + 

ILNSITIYTDAHRGYYYWSGHQIMASPVGFSGPEFTFPLYGTMGNAAPQQRIVAQLGQGV 358 

YRTLSDPVFVRG---GFGNPHY-VLGLRGVAFQQTGTNHTRTFRNSGTIDSLDEIPPQDN 411 
YRTLS + R G N VL A+ + + +R SGT+DSLDEIPPQ+N 
YRTLSSTFYRRPFNIGINNQQLSVLDGTEFAYGTSSNLPSAVYRKSGTVDSLDEIPPQNN 418 

SGAPWNDYSHVLNHVTFVRWPGEISGSDSWRAPMFSWTHRSATPTNTIDPERITQIPLVK 471 
+ P +SH L+HV+ R G S RAPMFSW HRSA N I + ITQIP VK 
NVPPRQGFSHRLSHVSMFR-SGSSSSVSllRAPMFSWIHRSAEFNNIIASDSITQIPAVK 477 

AHTLQSGTTVVRGPGFTGGDILRRTSGG----PFAYTIVNIN-GQLPQRYRARIRYASTT 526 
+ L +G +V+ GPGFTGGD++R S G Y V 1+ RYR R+RYAS T 

GNFLFNG-SVISGPGFTGGDLVRLNSSGNNIQNRGYIEVPIHFPSTSTRYRVRVRYASVT 536 

NLRIYVTVAGERIFAGQFNKTMDTGDPLTFQSFSYATINTAFTFPMSQSSFTVGADTFSS 586 
+ + V IF+ T + D L F Y AFT S VG FS 

PIHLNVNWGNSSIFSNTVPATATSLDNLQSSDFGYFESANAFT---SSLGNIVGVRNFSG 593 

GNEVYIDRFELIPVTATLE 605 
V IDRFE IPVTATLE 

TAGVIIDRFEFIPVTATLE 612 

Dow AgroSciences LLC 
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>gbIAAD38701.1IAF148644 1 (AF148644) insecticidal protein CrylAc [Bacillus thuringiensis] 
Length = 723 

Score = 512 bits (1319), Expect = e-144 
Identities = 299/619 (48%), Positives = 373/619 (59%), Gaps = 21/619 (3%) 

Query: 1 MENNIQ-NQCVPYNCLNNPEVEILNEER-STGRLPLDISLSLTRFLLSEFVPGVGVAFGL 58 
M+NN N+C+PYNCL+NPEVE+L ER TG P+DISLSLT+FLLSEFVPG G GL 

Sbjct: 1 MDNNPNINECIPYNCLSNPEVEVLGGERIETGYTPIDISLSLTQFLLSEFVPGAGFVLGL 60 

Query: 59 FDLIWGFITPSDWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEAN 118 
D+IWG PS W FL+QIEQLI QRIE RN+AI+ L GL++ Y+IY E+ REWEA+ 

Sbjct: 61 VDIIWGIFGPSQWDAFLVQIEQLINQRIEEFARNQAISRLEGLSNLYQIYAESFREWEAD 120 

Query: 119 PNNAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQ 178 
P N LRE++RI+F + + AL TAl + ++++PLLSVYVQAANLHLS+LRD FGQ 

Sbjct: 121 PTNPALREEMRIQFNDMNSALTTAIPLLAVQNYQVPLLSVYVQAANLHLSVLRDVSVFGQ 180 

Query: 179 GWGLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLTLTV 238 
WG D AT+N+ YN L LI YT + + YN GLE + G ++R W R+NQFRR+LTLTV 

Sbjct: 181 RWGFDAATINSRYNDLTRLIGNYTDYAVRWYNTGLERVWGPDSRDWVRYNQFRRELTLTV 240 

Query: 239 LDIVALFPNYDVRTYPIQTSSQLTREIYTSSVIEDSPVSANIPNGFNRAEFGVRPPHLMD 298 
LDIVALFPNYD R YPI+T SQLTREIYT+ V+E+ + E +R PHLMD 

Sbjct: 241 LDIVALFPNYDSRRYPIRTVSQLTREIYTNPVLEN--FDGSFRGSAQGIERSIRSPHLMD 298 

Query: 299 FMNSLFVTAETVRSQTVWGGH--LVSSRNTAGNRINFPSYGVF-NPGGAIWIADEDPRPF 355 
+NS+ + + R W GH + S +G FP YG N I + + 

Sbjct: 299 ILNSITIYTDAHRGYYYWSGHQIMASPVGFSGPEFTFPLYGTMGNAAPQQRIVAQLGQGV 358 

Query: 356 YRTLSDPVFVRG---GFGNPHY-VLGLRGVAFQQTGTNHTRTFRNSGTIDSLDEIPPQDN 411 
YRTLS + R G N VL A+ + + +R SGT+DSLDEIPPQ+N 

Sbjct: 359 YRTLSSTFYRRPFNIGINNQQLSVLDGTEFAYGTSSNLPSAVYRKSGTVDSLDEIPPQNN 418 

Query: 412 SGAPWNDYSHVLNHVTFVRWPGEISGSDSWRAPMFSWTHRSATPTNTIDPERITQIPLVK 471 
+ P +SH L+HV+ R G S RAPMFSW HRSA N I + ITQIP VK 

Sbjct: 419 NVPPRQGFSHRLSHVSMFR-SGSSSSVSllRAPMFSWIHRSAEFNNIIASDSITQIPAVK 477 

Query: 472 AHTLQSGTTVVRGPGFTGGDILRRTSGG----PFAYTIVNIN-GQLPQRYRARIRYASTT 526 

--:. -- - ,..-. --- .. ,,-



+ L +G +V+ GPGFTGGD++R S G Y V 1+ RYR R+RYAS T 
Sbjct: 478 GNFLFNG-SVISGPGFTGGDLVRLNSSGNNIQNRGYIEVPIHFPSTSTRYRVRVRYASVT 536 

Query: 527 NLRIYVTVAGERIFAGQFNKTMDTGDPLTFQSFSYATINTAFTFPMSQSSFTVGADTFSS 586 
+ + V IF+ T + D L F Y AFT S VG FS 

Sbjct: 537 PIHLNVNWGNSSIFSNTVPATATSLDNLQSSDFGYFESANAFT---SSLGNIVGVRNFSG 593 

Query: 587 GNEVYIDRFELIPVTATLE 605 
V IDRFE IPVTATLE 

Sbjct: 594 TAGVIIDRFEFIPVTATLE 612 

>pirl ISl1445 paraspora1 crystal protein cryIA.c - Bacillus thuringiensis 
(strain BTS89A) (fragment) 

emb1CAA38098.11 (X54159) cryIA(c) protein [Bacillus thuringiensisj 
Length = 618 

Score = 512 bits (1319), Expect = e-144 
Identities = 299/619 (48%), positives = 373/619 (59%), Gaps = 21/619 (3%) 

Query: 1 

Sbjct: 1 

Query: 59 

Sbjct: 61 

Query: 119 

Sbjct: 121 

Query: 179 

Sbjct: 181 

Query: 239 

Sbjct: 241 

Query: 299 

Sbjct: 299 

Query: 356 

Sbjct: 359 

Query: 412 

Sbjct: 419 

Query: 472 

Sbjct: 478 

Query: 527 

Sbjct: 537 

MENNIQ-NQCVPYNCLNNPEVEILNEER-STGRLPLDISLSLTRFLLSEFVPGVGVAFGL 58 
M+NN N+C+PYNCL+NPEVE+L ER TG P+DISLSLT+FLLSEFVPG G GL 
MDNNPNINECIPYNCLSNPEVEVLGGERIETGYTPIDISLSLTQFLLSEFVPGAGFVLGL 60 

FDLIWGFITPSDWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEAN 118 
D+IWG PS W FL+QIEQLI QRIE RN+AI+ L GL++ Y+IY E+ REWEA+ 

VDIIWGIFGPSQWDAFLVQIEQLINQRIEEFARNQAISRLEGLSNLYQIYAESFREWEAD 120 

PNNAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQ 178 
P N LRE++RI+F + + AL TAl + ++++PLLSVYVQAANLHLS+LRD FGQ 
PTNPALREEMRIQFNDMNSALTTAIPLLAVQNYQVPLLSVYVQAANLHLSVLRDVSVFGQ 180 

GWGLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLTLTV 238 
WG D AT+N+ YN L LI YT + + YN GLE + G ++R W R+NQFRR+LTLTV 

RWGFDAATINSRYNDLTRLIGNYTDYAVRWYNTGLERVWGPDSRDWVRYNQFRRELTLTV 240 

LDIVALFPNYDVRTYPIQTSSQLTREIYTSSVIEDSPVSANIPNGFNRAEFGVRPPHLMD 298 
LDIVALFPNYD R YPI+T SQLTREIYT+ V+E+ + E +R PHLMD 
LDIVALFPNYDSRRYPIRTVSQLTREIYTNPVLEN--FDGSFRGSAQGIERSIRSPHLMD 298 

FMNSLFVTAETVRSQTVWGGH--LVSSRNTAGNRINFPSYGVF-NPGGAIWIADEDPRPF 355 
+NS+ + + R W GH + S +G FP YG N I + + 

ILNSITIYTDAHRGYYYWSGHQIMASPVGFSGPEFTFPLYGTMGNAAPQQRIVAQLGQGV 358 

YRTLSDPVFVRG---GFGNPHY-VLGLRGVAFQQTGTNHTRTFRNSGTIDSLDEIPPQDN 411 
YRTLS + R G N VL A+ + + +R SGT+DSLDEIPPQ+N 
YRTLSSTFYRRPFNIGINNQQLSVLDGTEFAYGTSSNLPSAVYRKSGTVDSLDEIPPQNN 418 

SGAPWNDYSHVLNHVTFVRWPGEISGSDSWRAPMFSWTHRSATPTNTIDPERITQIPLVK 471 
+ P +SH L+HV+ R G S RAPMFSW HRSA N I + ITQIP VK 
NVPPRQGFSHRLSHVSMFR-SGSSSSVSllRAPMFSWIHRSAEFNNIIASDSITQIPAVK 477 

AHTLQSGTTVVRGPGFTGGDILRRTSGG----PFAYTIVNIN-GQLPQRYRARIRYASTT 526 
+ L +G +V+ GPGFTGGD++R S G Y V 1+ RYR R+RYAS T 

GNFLFNG-SVISGPGFTGGDLVRLNSSGNNIQNRGYIEVPIHFPSTSTRYRVRVRYASVT 536 

NLRIYVTVAGERIFAGQFNKTMDTGDPLTFQSFSYATINTAFTFPMSQSSFTVGADTFSS 586 
+ + V IF+ T -+ D L F Y AFT S VG FS 

PIHLNVNWGNSSIFSNTVPATATSLDNLQSSDFGYFESANAFT---SSLGNIVGVRNFSG 593 

Query: 587 GNEVYIDRFELIPVTATLE 605 
V IDRFE IPVTATLE 

Sbjct: 594 TAGVIIDRFEFIPVTATLE 612 

>pirl IJC7140 protoxin - Bacillus thuringiensis 
Length = 655 

Score = 510 bits (1314), Expect e-143 
Identities = 298/633 (47%), positives = 373/633 (58%), Gaps 41/633 (6%) 

Dow AgroSciences LLC 
Study ill: GH-C 5463 (~0 
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Query: 1 

Sbjct: 1 

Query: 60 

Sbjct: 61 

Query: 120 

Sbjct: 121 

Query: 180 

Sbjct: 181 

Query: 240 

Sbjct: 241 

Query: 297 

Sbjct: 301 

Query: 354 

Sbjct: 354 

Query: 406 

Sbjct: 412 

Query: 466 

Sbjct: 469 

Query: 526 

Sbjct: 529 

Query: 579 

Sbjct: 589 

MENNIQNQCVPYNCLNNPEVEILNEER-STGRLPLDISLSLTRFLLSEFVPGVGVAFGLF 59 
ME N QNQC+PYNCL+NPE +L+ ER STG +DISLSL +FL+S FVPG G GL 
MEENNQNQCIPYNCLSNPEEVLLDGERISTGNSSIDISLSLVQFLVSNFVPGGGFLVGLI 60 

DLIWGFITPSDWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEANP 119 
D +WG + PS W FL+QIEQLI +RI RN AI L GL +++ IY+EA +EWE +P 
DFVWGIVGPSQWDAFLVQIEQLINERIAEFARNAAIANLEGLGNNFNIYVEAFKEWEEDP 120 

NNAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQG 179 
NN R V RF D L I +F ++ FE+PLLSVY QAANLHL++LRD+V FG+ 
NNPATRTRVIDRFRILDGLLERDIPSFRISGFEVPLLSVYAQAANLHLAILRDSVIFGER 180 

WGLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLTLTVL 239 
WGL VN +YNRLI I Y HC +TYN+GL NL + + W +N+ RRDLTLTVL 
WGLTTINVNENYNRLIRHIDEYADHCANTYNRGLNNLPKSTYQDWITYNRLRRDLTLTVL 240 

DIVALFPNYDVRTYPIQTSSQLTREIYTSSVIEDSP---VSANIPNGFNRAEFGVRPPHL 296 
DI A FPNYD R YPIQ QLTRE+YT +1 +P A +P +R PHL 
D1AAFFPNYDNRRYP1QPVGQLTREVYTDPLINFNPQLQSVAQLPTFNVMESSA1RNPHL 300 

MDFMNSLFVTAE--TVRSQTVWGGHLVSSRNTAGNR1NFPSYGVFNPGGAIWIADEDPR- 353 
D +N+L + + +V WGGH V S G I P YG E PR 

FDILNNLTIFTDWFSVGRNFYWGGHRVISSLIGGGN1TSPIYG-------REANQEPPRS 353 

-----PFYRTLSDP---VFVRGGFGNPHYVLGLRGVAFQQTGTNHTRTFRNSGTIDSLDE 405 
P +RTLS+P + + P + G+ GV F T TN + T+R GT+DSL E 

FTFNGPVFRTLSNPTLRLLQQPWPAPPFNLRGVEGVEF-STPTN-SFTYRGRGTVDSLTE 411 

IPPQDNSGAPWNDYSHVLNHVTFVRWPGE1SGSDSWRAPMFSWTHRSATPTNTIDPER1T 465 
+PP+DNS P YSH L H TFV+ G +FSWTHRSAT TNT1DPERI 
LPPEDNSVPPREGYSHRLCHATFVQRSGT---PFLTTGVVFSWTHRSATLTNT1DPER1N 468 

QIPLVKAHTLQSGTTVVRGPGFTGGDILRRTSGGPFAYTIVNINGQLPQRYRARIRYAST 525 
QIPLVK + GT+V+ GPGFTGGD1LRR + G F VNIN + QRYR R RYAS+ 
Q1PLVKGFRVWGGTSVITGPGFTGGD1LRRNTFGDFVSLQVNINSPITQRYRLRFRYASS 528 

TNLRIYV-TVAGERIFAGQ------FNKTMDTGDPLTFQSFSYAT1NTAFTFPMSQSSFT 578 
+ R+ V T A GQ KTM+ G+ LT ++F Y + F+F + 

RDARVIVLTGAASTGVGGQVSVNMPLQKTMEIGENLTSRTFRYTDFSNPFSFRANPDI1G 588 

V------GADTFSSGNEVYIDRFELIPVTATLE 605 
+ GA + SSG E+YID+ E+I AT E 
ISEQPLFGAGS1SSG-ELY1DKIEIILADATFE 620 

>embICAA65457.11 (X96682) delta-endotoxin [Bacillus thuringiensisj 
Length 756 

Score = 510 bits (1314), Expect = e-143 
Identities = 298/633 (47%), Positives = 373/633 (58%), Gaps = 41/633 (6%) 

Query: 1 

Sbjct: 1 

Query: 60 

Sbjct: 61 

Query: 120 

Sbjct: 121 

Query: 180 

Sbjct: 181 

Query: 240 

Sbjct: 241 

MENNIQNQCVPYNCLNNPEVEILNEER-STGRLPLD1SLSLTRFLLSEFVPGVGVAFGLF 59 
ME N QNQC+PYNCL+NPE +L+ ER STG +D1SLSL +FL+S FVPG G GL 
MEENNQNQCIPYNCLSNPEEVLLDGER1STGNSSIDISLSLVQFLVSNFVPGGGFLVGLI 60 

DLIWGF1TPSDWSLFLLQIEQLIEQRIETLERNRA1TTLRGLADSYEIY1EALREWEANP 119 
D +WG + PS W FL+QIEQLI +R1 RN AI L GL +++ IY+EA +EWE +P 
DFVWGIVGPSQWDAFLVQ1EQL1NERIAEFARNAA1ANLEGLGNNFNIYVEAFKEWEEDP 120 

NNAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQG 179 
NN R V RF D L I +F ++ FE+PLLSVY QAANLHL++LRD+V FG+ 
NNPATRTRV1DRFRILDGLLERDIPSFR1SGFEVPLLSVYAQAANLHLAILRDSV1FGER 180 

WGLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLTLTVL 239 
WGL VN +YNRLI I Y HC +TYN+GL NL + + W +N+ RRDLTLTVL 
WGLTTINVNENYNRLIRH1DEYADHCANTYNRGLNNLPKSTYQDWITYNRLRRDLTLTVL 240 

DIVALFPNYDVRTYPIQTSSQLTREIYTSSVIEDSP---VSANIPNGFNRAEFGVRPPHL 296 
DI A FPNYD R YPIQ QLTRE+YT +1 +P A +P +R PHL 
DIAAFFPNYDNRRYPIQPVGQLTREVYTDPLINFNPQLQSVAQLPTFNVMESSA1RNPHL 300 

Dow AgroSciences LLC 
Study ID: GH-C 5463 
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Query: 297 MDFMNSLFVTAE--TVRSQTVWGGHLVSSRNTAGNRINFPSYGVFNPGGAIWIADEDPR- 353 
D +N+L + + +V WGGH V S G I P YG E PR 

Sbjct: 301 FDILNNLTIFTDWFSVGRNFYWGGHRVISSLIGGGNITSPIYG-------REANQEPPRS 353 

Query: 354 -----PFYRTLSDP---VFVRGGFGNPHYVLGLRGVAFQQTGTNHTRTFRNSGTIDSLDE 405 
P +RTLS+P + + P + G+ GV F T TN + T+R GT+DSL E 

Sbjct: 354 FTFNGPVFRTLSNPTLRLLQQPWPAPPFNLRGVEGVEF-STPTN-SFTYRGRGTVDSLTE 411 

Query: 406 IPPQDNSGAPWNDYSHVLNHVTFVRWPGEISGSDSWRAPMFSWTHRSATPTNTIDPERIT 465 
+PP+DNS P YSH L H TFV+ G +FSWTHRSAT TNTIDPERI 

Sbjct: 412 LPPEDNSVPPREGYSHRLCHATFVQRSGT---PFLTTGVVFSWTHRSATLTNTIDPERIN 468 

Query: 466 QIPLVKAHTLQSGTTVVRGPGFTGGDILRRTSGGPFAYTIVNINGQLPQRYRARIRYAST 525 
QIPLVK + GT+V+ GPGFTGGDILRR + G F VNIN + QRYR R RYAS+ 

Sbjct: 469 QIPLVKGFRVWGGTSVITGPGFTGGDILRRNTFGDFVSLQVNINSPITQRYRLRFRYASS 528 

Query: 526 TNLRIYV-TVAGERIFAGQ------FNKTMDTGDPLTFQSFSYATINTAFTFPMSQSSFT 578 
+ R+ V T A GQ KTM+ G+ LT ++F Y + F+F + 

Sbjct: 529 RDARVIVLTGAASTGVGGQVSVNMPLQKTMEIGENLTSRTFRYTDFSNPFSFRANPDIIG 588 

Query: 579 V------GADTFSSGNEVYIDRFELIPVTATLE 605 
+ GA + SSG E+YID+ E+I AT E 

Sbjct: 589 ISEQPLFGAGSISSG-ELYIDKIEIILADATFE 620 

Dow AgroSciences LLC 
Study ID: GH-C 5463 ("9 
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>spIP05518IC1CA_BACTE Pesticidial crystal protein cry1Ca (Insecticidal delta-endotoxin 
CryIC(a)) (Crystaline entomocidal protoxin) (134 kDa 
crystal protein) 

gb1AAL79362.11 (AY078160) delta-endotoxin [Bacillus thuringiensisj 
gb1AAM00264.11AF362020 1 (AF362020) insecticidal protein Cry1Ca [Bacillus thuringiensisj 

Length = 1189 

Score = 510 bits (1314), Expect = e-143 
Identities = 298/633 (47%), Positives = 373/633 (58%), Gaps = 41/633 (6%) 

Query: 1 

Sbjct: 1 

Query: 60 

Sbjct: 61 

Query: 120 

Sbjct: 121 

Query: 180 

Sbjct: 181 

Query: 240 

Sbjct: 241 

Query: 297 

Sbjct: 301 

Query: 354 

Sbjct: 354 

Query: 406 

Sbjct: 412 

Query: 466 

MENNIQNQCVPYNCLNNPEVEILNEER-STGRLPLDISLSLTRFLLSEFVPGVGVAFGLF 59 
ME N QNQC+PYNCL+NPE +L+ ER STG +DISLSL +FL+S FVPG G GL 
MEENNQNQCIPYNCLSNPEEVLLDGERISTGNSSIDISLSLVQFLVSNFVPGGGFLVGLI 60 

DLIWGFITPSDWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEANP 119 
D +WG + PS W FL+QIEQLI +RI RN AI L GL +++ IY+EA +EWE +P 
DFVWGIVGPSQWDAFLVQIEQLINERIAEFARNAAIANLEGLGNNFNIYVEAFKEWEEDP 120 

NNAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQG 179 
NN R V RF D L I +F ++ FE+PLLSVY QAANLHL++LRD+V FG+ 
NNPATRTRVIDRFRILDGLLERDIPSFRISGFEVPLLSVYAQAANLHLAILRDSVIFGER 180 

WGLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLTLTVL 239 
WGL VN +YNRLI I Y HC +TYN+GL NL + + W +N+ RRDLTLTVL 
WGLTTINVNENYNRLIRHIDEYADHCANTYNRGLNNLPKSTYQDWITYNRLRRDLTLTVL 240 

DIVALFPNYDVRTYPIQTSSQLTREIYTSSVIEDSP---VSANIPNGFNRAEFGVRPPHL 296 
DI A FPNYD R YPIQ QLTRE+YT +1 +P A +P +R PHL 
DIAAFFPNYDNRRYPIQPVGQLTREVYTDPLINFNPQLQSVAQLPTFNVMESSAIRNPHL 300 

MDFMNSLFVTAE--TVRSQTVWGGHLVSSRNTAGNRINFPSYGVFNPGGAIWIADEDPR- 353 
D +N+L + + +V WGGH V S G I P YG E PR 

FDILNNLTIFTDWFSVGRNFYWGGHRVISSLIGGGNITSPIYG-------REANQEPPRS 353 

-----PFYRTLSDP---VFVRGGFGNPHYVLGLRGVAFQQTGTNHTRTFRNSGTIDSLDE 405 
P +RTLS+P + + P + G+ GV F T TN + T+R GT+DSL E 

FTFNGPVFRTLSNPTLRLLQQPWPAPPFNLRGVEGVEF-STPTN-SFTYRGRGTVDSLTE 411 

IPPQDNSGAPWNDYSHVLNHVTFVRWPGEISGSDSWRAPMFSWTHRSATPTNTIDPERIT 465 
+PP+DNS P YSH L H TFV+ G +FSWTHRSAT TNTIDPERI 
LPPEDNSVPPREGYSHRLCHATFVQRSGT---PFLTTGVVFSWTHRSATLTNTIDPERIN 468 

QIPLVKAHTLQSGTTVVRGPGFTGGDILRRTSGGPFAYTIVNINGQLPQRYRARIRYAST 525 
QIPLVK + GT+V+ GPGFTGGDILRR + G F VNIN + QRYR R RYAS+ 
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Sbjct: 469 QIPLVKGFRVWGGTSVITGPGFTGGDILRRNTFGDFVSLQVNINSPITQRYRLRFRYASS 528 

Query: 526 TNLRIYV-TVAGERIFAGQ------FNKTMDTGDPLTFQSFSYATINTAFTFPMSQSSFT 578 
+ R+ V T A GQ KTM+ G+ LT ++F Y + F+F + 

Sbjct: 529 RDARVIVLTGAASTGVGGQVSVNMPLQKTMEIGENLTSRTFRYTDFSNPFSFRANPDIIG 588 

Query: 579 V------GADTFSSGNEVYIDRFELIPVTATLE 605 
+ GA + SSG E+YID+ E+I AT E 

Sbjct: 589 ISEQPLFGAGSISSG-ELYIDKIEIILADATFE 620 

>emb I CAA67557 .11 (X99103) delta-endotoxin [synthetic construct) 
Length 630 

Score = 510 bits (1314), Expect = e-143 
Identities = 298/633 (47%), positives = 373/633 (58%), Gaps = 41/633 (6%) 

Query: 1 

Sbjct: 1 

Query: 60 

Sbjct: 61 

Query: 120 

Sbjct: 121 

Query: 180 

Sbjct: 181 

Query: 240 

Sbjct: 241 

Query: 297 

Sbjct: 301 

Query: 354 

Sbjct: 354 

Query: 406 

Sbjct: 412 

Query: 466 

Sbjct: 469 

Query: 526 

Sbjct: 529 

MENNIQNQCVPYNCLNNPEVEILNEER-STGRLPLDISLSLTRFLLSEFVPGVGVAFGLF 59 
ME N QNQC+PYNCL+NPE +L+ ER STG +DISLSL +FL+S FVPG G GL 
MEENNQNQCIPYNCLSNPEEVLLDGERISTGNSSIDISLSLVQFLVSNFVPGGGFLVGLI 60 

DLIWGFITPSDWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEANP 119 
D +WG + PS W FL+QIEQLI +RI RN AI L GL +++ IY+EA +EWE +P 
DFVWGIVGPSQWDAFLVQIEQLINERIAEFARNAAIANLEGLGNNFNIYVEAFKEWEEDP 120 

NNAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQG 179 
NN R V RF D L I +F ++ FE+PLLSVY QAANLHL++LRD+V FG+ 
NNPATRTRVIDRFRILDGLLERDIPSFRISGFEVPLLSVYAQAANLHLAILRDSVIFGER 180 

WGLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLTLTVL 239 
WGL VN +YNRLI I Y HC +TYN+GL NL + + W +N+ RRDLTLTVL 
WGLTTINVNENYNRLIRHIDEYADHCANTYNRGLNNLPKSTYQDWITYNRLRRDLTLTVL 240 

DIVALFPNYDVRTYPIQTSSQLTREIYTSSVIEDSP---VSANIPNGFNRAEFGVRPPHL 296 
DI A FPNYD R YPIQ QLTRE+YT +1 +P A +P +R PHL 
DIAAFFPNYDNRRYPIQPVGQLTREVYTDPLINFNPQLQSVAQLPTFNVMESSAIRNPHL 300 

MDFMNSLFVTAE--TVRSQTVWGGHLVSSRNTAGNRINFPSYGVFNPGGAIWIADEDPR- 353 
D +N+L + + +V WGGH V S G I p. YG E PR 

FDILNNLTIFTDWFSVGRNFYWGGHRVISSLIGGGNITSPIYG-------REANQEPPRS 353 

-----PFYRTLSDP---VFVRGGFGNPHYVLGLRGVAFQQTGTNHTRTFRNSGTIDSLDE 405 
P +RTLS+P + + P + G+ GV F T TN + T+R GT+DSL E 

FTFNGPVFRTLSNPTLRLLQQPWPAPPFNLRGVEGVEF-STPTN-SFTYRGRGTVDSLTE 411 

IPPQDNSGAPWNDYSHVLNHVTFVRWPGEISGSDSWRAPMFSWTHRSATPTNTIDPERIT 465 
+PP+DNS P YSH L H TFV+ G +FSWTHRSAT TNTIDPERI 
LPPEDNSVPPREGYSHRLCHATFVQRSGT---PFLTTGVVFSWTHRSATLTNTIDPERIN 468 

QIPLVKAHTLQSGTTVVRGPGFTGGDILRRTSGGPFAYTIVNINGQLPQRYRARIRYAST 525 
QIPLVK + GT+V+ GPGFTGGDILRR + G F VNIN + QRYR R RYAS+ 
QIPLVKGFRVWGGTSVITGPGFTGGDILRRNTFGDFVSLQVNINSPITQRYRLRFRYASS 528 

TNLRIYV-TVAGERIFAGQ------FNKTMDTGDPLTFQSFSYATINTAFTFPMSQSSFT 578 
+ R+ V T A GQ KTM+ G+ LT ++F Y + F+F + 

RDARVIVLTGAASTGVGGQVSVNMPLQKTMEIGENLTSRTFRYTDFSNPFSFRANPDIIG 588 

Query: 579 V------GADTFSSGNEVYIDRFELIPVTATLE 605 
+ GA + SSG E+YID+ E+I AT E 

Sbjct: 589 ISEQPLFGAGSISSG-ELYIDKIEIILADATFE 620 

>gbIAAC63055.11 (AF023672) CryIA(c) [synthetic construct) 
Length = 616 

Score = 510 bits (1313), Expect = e-143 
Identities = 295/610 (48%), Positives = 368/610 (59%), Gaps = 19/610 (3%) 

Query: 9 CVPYNCLNNPEVEILNEER-STGRLPLDISLSLTRFLLSEFVPGVGVAFGLFDLIWGFIT 67 
C+PYNCL+NPEVE+L ER TG P+DISLSLT+FLLSEFVPG G GL D+IWG 

Sbjct: 11 CIPYNCLSNPEVEVLGGERIETGYTPIDISLSLTQFLLSEFVPGAGFVLGLVDIIWGIFG 70 
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Query: 68 PSDWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEANPNNAQLRED 127 
PS W FL+QIEQLI QRIE RN+AI+ L GL++ Y+IY E+ REWEA+P N LRE+ 

Sbjct: 71 PSQWDAFLVQIEQLINQRIEEFARNQAISRLEGLSNLYQIYAESFREWEADPTNPALREE 130 

Query: 128 VRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQGWGLDIATV 187 
+RI+F + + AL TAl F + ++++PLLSVYVQAANLHLS+LRD FGQ WG D AT+ 

Sbjct: 131 MRIQFNDMNSALTTAIPLFAVQNYQVPLLSVYVQAANLHLSVLRDVSVFGQRWGFDAATI 190 

Query: 188 NNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLTLTVLDIVALFPN 247 
N+ YN L LI YT + + YN GLE + G ++R W R+NQFRR+LTLTVLDIVALFPN 

Sbjct: 191 NSRYNDLTRLIGNYTDYAVRWYNTGLERVWGPDSRDWVRYNQFRRELTLTVLDIVALFPN 250 

Query: 248 YDVRTYPIQTSSQLTREIYTSSVIEDSPVSANIPNGFNRAEFGVRPPHLMDFMNSLFVTA 307 
YD R YPI+T SQLTREIYT+ V+E+ + E +R PHLMD +NS+ + 

Sbjct: 251 YDSRRYPIRTVSQLTREIYTNPVLEN--FDGSFRGSAQGIERSIRSPHLMDILNSITIYT 308 

Query: 308 ETVRSQTVWGGH--LVSSRNTAGNRINFPSYGVF-NPGGAIWIADEDPRPFYRTLSDPVF 364 
+ R W GH + S +G FP YG N I + + YRTLS ++ 

Sbjct: 309 DAHRGYYYWSGHQlMASPVGFSGPEFTFPLYGTMGNAAPQQRIVAQLGQGVYRTLSSTLY 368 

Query: 365 VRG---GFGNPHY-VLGLRGVAFQQTGTNHTRTFRNSGTIDSLDEIPPQDNSGAPWNDYS 420 
R G N VL A+ + + +R SGT+DSLDEIPPQ+N+ P +S 

Sbjct: 369 RRPFNIGINNQQLSVLDGTEFAYGTSSNLPSAVYRKSGTVDSLDEIPPQNNNVPPRQGFS 428 

Query: 421 HVLNHVTFVRWPGEISGSDSWRAPMFSWTHRSATPTNTIDPERITQIPLVKAHTLQSGTT 480 
H L+HV+ R S RAPMFSW HRSA N I + ITQIP VK + L +G + 

Sbjct: 429 HRLSHVSMFRSGFSNSSVSllRAPMFSWIHRSAEFNNIIASDSITQIPAVKGNFLFNG-S 487 

Query: 481 VVRGPGFTGGDILRRTSGG----PFAYTIVNIN-GQLPQRYRARIRYASTTNLRIYVTVA 535 
V+ GPGFTGGD++R S G Y V I+ RYR R+RYAS T + + V 

Sbjct: 488 VISGPGFTGGDLVRLNSSGNNIQNRGYIEVPIHFPSTSTRYRVRVRYASVTPIHLNVNWG 547 

Query: 536 GERIFAGQFNKTMDTGDPLTFQSFSYATINTAFTFPMSQSSFTVGADTFSSGNEVYIDRF 595 
IF+ T + D L F Y AFT S VG FS V IDRF 

Sbjct: 548 NSSIFSNTVPATATSLDNLQSSDFGYFESANAFT---SSLGNIVGVRNFSGTAGVIIDRF 604 

Query: 596 ELIPVTATLE 605 
E IPVTATLE 

Sbjct: 605 EFIPVTATLE 614 

>pirl IA37829 parasporal crystal protein - Bacillus thuringiensis 
Length = 1171 

Score = 509 bits (1312), Expect = e-143 
Identities = 290/619 (46%), Positives = 379/619 (60%), Gaps = 35/619 (5%) 

Query: 4 NIQNQCVPYNCLNNPEVEILNEERSTGRLPLDISLSLTRFLLSEFVPGVGVAFGLFDLIW 63 
N QNQCVPYNCLNNPE EIL+ ERS + +I+L ++R LL+ P G+ GLFD IW 

Sbjct: 5 NNQNQCVPYNCLNNPENEILDIERSNSTVATNIALEISR-LLASATPIGGILLGLFDAIW 63 

Query: 64 GFITPSDWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEANPNNAQ 123 
G I PS W LFL QIE LI+Q+IE RN+AI+ L G++ Y IY EA REWEA+P N 

Sbjct: 64 GSIGPSQWDLFLEQIELLIDQKIEEFARNQAISRLEGISSLYGIYTEAFREWEADPTNPA 123 

Query: 124 LREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQGWGLD 183 
L+E++R +F + + L+TAI F++ ++++P LSVYVQAANLHLS+LRD FGQ WG D 

Sbjct: 124 LKEEMRTQFNDMNSILVTAIPLFSVQNYQVPFLSVYVQAANLHLSVLRDVSVFGQAWGFD 183 

Query: 184 IATVNNHYNRLINLIHRYTKHCLDTYNQGLENL-RGTNTRQWARFNQFRRDLTLTVLDIV 242 
IAT+N+ YN L LI YT + + YN GL+ L R R WARFNQFRR+LT++VLDI+ 

Sbjct: 184 IATINSRYNDLTRLIPIYTDYAVRWYNTGLDRLPRTGGLRNWARFNQFRRELTISVLDII 243 

Query: 243 ALFPNYDVRTYPIQTSSQLTREIYTSSVIE--DSPVSANIPNGFNRAEFGVRPPHLMDFM 300 
+ F NYD R YPI TSSQLTRE+YT VI D V + N N A +R PHLMDF+ 

Sbjct: 244 SFFR~YDSRLYPIPTSSQLTREVYTDPVINITDYRVGPSFENIENSA---IRSPHLMDFL 300 

Query: 301 NSLFVTAETVRSQTVWGGHLVSSRNTAGNR-INFPSYGVFNPGGAIWIADEDPRP----- 354 
N+L + + +R W GH V+S T ++ I P YG+ A+ +PR 
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Sbjct: 301 

Query: 355 

Sbjct: 353 

Query: 407 

Sbjct: 412 

Query: 467 

Sbjct: 467 

Query: 527 

Sbjct: 527 

Query: 587 

Sbjct: 587 

NNLTIDTDLIRGVHYWAGHRVTSHFTGSSQVITTPQYGI--------TANAEPRRTIAPS 352 

-------FYRTLSDPVFVRGGFGNPHYVLG-LRGVAFQQTGTNHTRTFRNSGTIDSLDEI 406 
FYRTLS+P F R P + ++GV F Q N +R+ GT+DSL+E+ 

TFPGLNLFYRTLSNPFFRRSENITPTLGINVVQGVGFIQP-NNAEVLYRSRGTVDSLNEL 411 

PPQDNSGAPWNDYSHVLNHVTFVRWPGEISGSDSWRAPMFSWTHRSATPTNTIDPERITQ 466 
P + YSH L+HVT R + ++ P F WTH SAT TNTI+P+ ITQ 
PIDGENSLV--GYSHRLSHVTLTR---SLYNTNITSLPTFVWTHHSATNTNTINPDIITQ 466 

IPLVKAHTLQSGTTVVRGPGFTGGDILRRTSGGPFAYTIVNINGQLPQRYRARIRYASTT 526 
IPLVK L GT+V++GPGFTGGDILRR + G F VNIN + QRYR R RYAS+ 
IPLVKGFRLGGGTSVIKGPGFTGGDILRRNTIGEFVSLQVNINSPITQRYRLRFRYASSR 526 

NLRIYVTVAGERIFAGQFNKTMDTGDPLTFQSFSYATINTAFTFPMSQSSFTVGADTFSS 586 
+ RI V + G+ KTM+ G+ LT ++FSY + F+F + + + 
DARITVAIGGQIRVDMTLEKTMEIGESLTSRTFSYTNFSNPFSFRANPDIIRIAEELPIR 586 

GNEVYIDRFELIPVTATLE 605 
G E+YID+ ELI AT E 
GGELYIDKIELILADATFE 605 

>gbIAAA22345.11 (M73252) cryIE(a) [Bacillus thuringiensisj 
gbIAAL50330.1IAF202531_1 (AF202531) Cry032 [Bacillus thuringiensisj 

Length = 1171 

Score = 509 bits (1312), Expect = e-143 
Identities = 290/619 (46%), positives = 379/619 (60%), Gaps = 35/619 (5%) 

Query: 4 NIQNQCVPYNCLNNPEVEILNEERSTGRLPLDISLSLTRFLLSEFVPGVGVAFGLFDLIW 63 
N QNQCVPYNCLNNPE EIL+ ERS + +I+L ++R LL+ P G+ GLFD IW 

Sbjct: 5 NNQNQCVPYNCLNNPENEILDIERSNSTVATNIALEISR-LLASATPIGGILLGLFDAIW 63 

Query: 64 GFITPSDWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEANPNNAQ 123 
G I PS W LFL QIE LI+Q+IE RN+AI+ L G++ Y IY EA REWEA+P N 

Sbjct: 64 GSIGPSQWDLFLEQIELLIDQKIEEFARNQAISRLEGISSLYGIYTEAFREWEADPTNPA 123 

Query: 124 LREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQGWGLD 183 
L+E++R +F + + L+TAI F++ ++++P LSVYVQAANLHLS+LRD FGQ WG D 

Sbjct: 124 LKEEMRTQFNDMNSILVTAIPLFSVQNYQVPFLSVYVQAANLHLSVLRDVSVFGQAWGFD 183 

Query: 184 IATVNNHYNRLINLIHRYTKHCLDTYNQGLENL-RGTNTRQWARFNQFRRDLTLTVLDIV 242 
IAT+N+ YN L LI YT + + YN GL+ L R R WARFNQFRR+LT++VLDI+ 

Sbjct: 184 IATINSRYNDLTRLIPIYTDYAVRWYNTGLDRLPRTGGLRNWARFNQFRRELTISVLDII 243 

Query: 243 ALFPNYDVRTYPIQTSSQLTREIYTSSVIE--DSPVSANIPNGFNRAEFGVRPPHLMDFM 300 
+ F NYD R YPI TSSQLTRE+YT VI D V + N N A +R PHLMDF+ 

Sbjct: 244 SFFRNYDSRLYPIPTSSQLTREVYTDPVINITDYRVGPSFENIENSA---IRSPHLMDFL 300 

Query: 301 NSLFVTAETVRSQTVWGGHLVSSRNTAGNR-INFPSYGVFNPGGAIWIADEDPRP----- 354 
N+L + + +R W GH V+S T ++ I P YG+ A+ +PR 

Sbjct: 301 NNLTIDTDLIRGVHYWAGHRVTSHFTGSSQVITTPQYGI--------TANAEPRRTIAPS 352 

Query: 355 -------FYRTLSDPVFVRGGFGNPHYVLG-LRGVAFQQTGTNHTRTFRNSGTIDSLDEI 406 
FYRTLS+P F R P + ++GV F Q N +R+ GT+DSL+E+ 

Sbjct: 353 TFPGLNLFYRTLSNPFFRRSENITPTLGINVVQGVGFIQP-NNAEVLYRSRGTVDSLNEL 411 

Query: 407 PPQDNSGAPWNDYSHVLNHVTFVRWPGEISGSDSWRAPMFSWTHRSATPTNTIDPERITQ 466 
P + YSH L+HVT R + ++ P F WTH SAT TNTI+P+ ITQ 

Sbjct: 412 PIDGENSLV--GYSHRLSHVTLTR---SLYNTNITSLPTFVWTHHSATNTNTINPDIITQ 466 

Query: 467 IPLVKAHTLQSGTTVVRGPGFTGGDILRRTSGGPFAYTIVNINGQLPQRYRARIRYASTT 526 
IPLVK L GT+V++GPGFTGGDILRR + G F VNIN + QRYR R RYAS+ 

Sbjct: 467 IPLVKGFRLGGGTSVIKGPGFTGGDILRRNTIGEFVSLQVNINSPITQRYRLRFRYASSR 526 

Query: 527 NLRIYVTVAGERIFAGQFNKTMDTGDPLTFQSFSYATINTAFTFPMSQSSFTVGADTFSS 586 
+ RI V + G+ KTM+ G+ LT ++FSY + F+F + + + 

Sbjct: 527 DARITVAIGGQIRVDMTLEKTMEIGESLTSRTFSYTNFSNPFSFRANPDIIRIAEELPIR 586 
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Query: 587 GNEVYIDRFELIPVTATLE 605 
G E+YID+ ELI AT E 

Sbjct: 587 GGELYIDKIELILADATFE 605 
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>spIQ57458ICIEA_BACTX Pesticidial crystal protein crylEa (Insecticidal delta-endotoxin 
CryIE(a» (Crystaline entomocidal protoxin) (133 kDa 
crystal protein) 

pirl 1140572 crystal,protein - Bacillus thuringiensis 
emb I CAA37933 .11 (X53985) crystal protein [Bacillus thuringiensis] 
emb1CAA39609.11 (X56144) crystal protein [Bacillus thuringiensis] 

Length 11 71" 

Score = 509 bits (1312), Expect = e-143 
Identities = 290/619 (46%), Positives = 379/619 (60%), Gaps = 35/619 (5%) 

Query: 4 

Sbjct: 5 

NIQNQCVPYNCLNNPEVEILNEERSTGRLPLDISLSLTRFLLSEFVPGVGVAFGLFDLIW 63 
N QNQCVPYNCLNNPE EIL+ERS + +I+L ++R LL+ P G+ GLFD IW 
NNQNQCVPYNCLNNPENEILDIERSNSTVATNIALEISR-LLASATPIGGILLGLFDAIW 63 

Query: 64 GFITPSDWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEANPNNAQ 123 
G I PS W LFL QIE LI+Q+IE RN+AI+ L G++ Y IY EA REWEA+P N 

Sbjct: 64 GSIGPSQWDLFLEQIELLIDQKIEEFARNQAISRLEGISSLYGIYTEAFREWEADPTNPA 123 

Query: 124 LREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQGWGLD 183 
L+E++R +F + + L+TAI F++ ++++P LSVYVQAANLHLS+LRD FGQ WG D 

Sbjct: 124 LKEEMRTQFNDMNSILVTAIPLFSVQNYQVPFLSVYVQAANLHLSVLRDVSVFGQAWGFD 183 

Query: 184 IATVNNHYNRLINLIHRYTKHCLDTYNQGLENL-RGTNTRQWARFNQFRRDLTLTVLDIV 242 
IAT+N+ YN L LI YT + + YN GL+ L R R WARFNQFRR+LT++VLDI+ 

Sbjct: 184 IATINSRYNDLTRLIPIYTDYAVRWYNTGLDRLPRTGGLRNWARFNQFRRELTISVLDII 243 

Query: 243 ALFPNYDVRTYPIQTSSQLTREIYTSSVIE--DSPVSANIPNGFNRAEFGVRPPHLMDFM 300 
+ F NYD R YPI TSSQLTRE+YT VI D V + N N A +R PHLMDF+ 

Sbjct: 244 SFFRNYDSRLYPIPTSSQLTREVYTDPVINITDYRVGPSFENIENSA---IRSPHLMDFL 300 

Query: 301 NSLFVTAETVRSQTVWGGHLVSSRNTAGNR-INFPSYGVFNPGGAIWIADEDPRP----- 354 
N+L + + +R W GH V+S T ++ I P YG+ A+ +PR 

Sbjct: 301 NNLTIDTDLIRGVHYWAGHRVTSHFTGSSQVITTPQYGI-~------TANAEPRRTIAPS 352 

Query: 355 -------FYRTLSDPVFVRGGFGNPHYVLG-LRGVAFQQTGTNHTRTFRNSGTIDSLDEI 406 
FYRTLS+P F R P + ++GV F Q N +R+ GT+DSL+E+ 

Sbjct: 353 TFPGLNLFYRTLSNPFFRRSENITPTLGINVVQGVGFIQP-NNAEVLYRSRGTVDSLNEL 411 

Query: 407 PPQDNSGAPWNDYSHVLNHVTFVRWPGEISGSDSWRAPMFSWTHRSATPTNTIDPERITQ 466 
P + YSH L+HVT R + ++ P F WTH SAT TNTI+P+ ITQ 

Sbjct: 412 PIDGENSLV--GYSHRLSHVTLTR---SLYNTNITSLPTFVWTHHSATNTNTINPDIITQ 466 

Query: 467 IPLVKAHTLQSGTTVVRGPGFTGGDILRRTSGGPFAYTIVNINGQLPQRYRARIRYASTT 526 
IPLVK L GT+V++GPGFTGGDILRR + G F VNIN + QRYR R RYAS+ 

Sbjct: 467 IPLVKGFRLGGGTSVIKGPGFTGGDILRRNTIGEFVSLQVNINSPITQRYRLRFRYASSR 526 

Query: 527 NLRIYVTVAGERIFAGQFNKTMDTGDPLTFQSFSYATINTAFTFPMSQSSFTVGADTFSS 586 
+ RI V + G+ KTM+ G+ LT ++FSY + F+F + + + 

Sbjct: 527 DARITVAIGGQIRVDMTLEKTMEIGESLTSRTFSYTNFSNPFSFRANPDIIRIAEELPIR 586 

Query: 587 GNEVYIDRFELIPVTATLE 605 
G E+YID+ ELI AT E 

Sbjct: 587 GGELYIDKIELILADATFE 605 

>gbIAAF37224.1IAF215647_1 (AF215647) toxin CrylCa6 [Bacillus thuringiensis] 
Length = 1189 

Score = 509 bits (1311), Expect = e-143 
Identities = 297/633 (46%), Positives = 373/633 (58%), Gaps = 41/633 (6%) 

Query: 1 

Sbjct: 1 

MENNIQNQCVPYNCLNNPEVEILNEER-STGRLPLDISLSLTRFLLSEFVPGVGVAFGLF 59 
ME N QNQC+PYNCL+NPE +L+ ER STG +DISLSL +FL+S FVPG G GL 
MEENNQNQCIPYNCLSNPEEVLLDGERISTGNSSIDISLSLVQFLVSNFVPGGGFLVGLI 60 
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Query: 60 

Sbjct: 61 

Query: 120 

Sbjct: 121 

Query: 180 

Sbjct: 181 

Query: 240 

Sbjct: 241 

Query: 297 

Sbjct: 301 

Query: 354 

Sbjct: 354 

Query: 406 

Sbjct: 412 

Query: 466 

Sbjct: 469 

Query: 526 

Sbjct: 529 

Query: 579 

Sbjct: 589 

____________ -"-'--' ._~~~.::c::: __ 

DLIWGFITPSDWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEANP 119 
D +WG + PS W FL+QIEQLI +RI RN AI L GL +++ IY+EA +EWE +P 
DFVWGIVGPSQWDAFLVQIEQLINERIAEFARNAAIANLEGLGNNFNIYVEAFKEWEEDP 120 

NNAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQG 179 
NN R V RF D L I +F ++ FE+PLLSVY QAANLHL++LRD+V FG+ 
NNPATRTRVIDRFRILDGLLERDIPSFRISGFEVPLLSVYAQAANLHLAILRDSVIFGER 180 

WGLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLTLTVL 239 
WG+ VN +YNRLI I Y HC +TYN+GL NL + + W +N+ RRDLTLTVL 
WGVTTINVNENYNRLIRHIDEYADHCANTYNRGLNNLPKSTYQDWITYNRLRRDLTLTVL 240 

DIVALFPNYDVRTYPIQTSSQLTREIYTSSVIEDSP---VSANIPNGFNRAEFGVRPPHL 296 
DI A FPNYD R YPIQ QLTRE+YT +1 +P A +P +R PHL 
DIAAFFPNYDNRRYPIQPVGQLTREVYTDPLINFNPQLQSVAQLPTFNVMESSAIRNPHL 300 

MDFMNSLFVTAE--TVRSQTVWGGHLVSSRNTAGNRINFPSYGVFNPGGAIWIADEDPR- 353 
D +N+L + + +V WGGH V S G I P YG E PR 

FDILNNLTIFTDWFSVGRNFYWGGHRVISSLIGGGNITSPIYG-------REANQEPPRS 353 

-----PFYRTLSDP---VFVRGGFGNPHYVLGLRGVAFQQTGTNHTRTFRNSGTIDSLDE 405 
P +RTLS+P + + P + G+ GV F T TN + T+R GT+DSL E 

FTFNGPVFRTLSNPTLRLLQQPWPAPPFNLRGVEGVEF-STPTN-SFTYRGRGTVDSLTE 411 

I PPQDNSGAPWNDYSHVLNHVTFVRWPGEISGSDSWRAPMFSWTHRSATPTNTIDPERIT 465 
+PP+DNS P YSH L H TFV+ G +FSWTHRSAT TNTIDPERI 
LPPEDNSVPPREGYSHRLCHATFVQRSGT---PFLTTGVVFSWTHRSATLTNTIDPERIN 468 

QIPLVKAHTLQSGTTVVRGPGFTGGDILRRTSGGPFAYTIVNINGQLPQRYRARIRYAST 525 
QIPLVK + GT+V+ GPGFTGGDILRR + G F VNIN + QRYR R RYAS+ 
QIPLVKGFRVWGGTSVITGPGFTGGDILRRNTFGDFVSLQVNINSPITQRYRLRFRYASS 528 

TNLRIYV-TVAGERIFAGQ------FNKTMDTGDPLTFQSFSYATINTAFTFPMSQSSFT 578 
+ R+ V T A GQ KTM+ G+ LT ++F Y + F+F + 

RDARVIVLTGAASTGVGGQVSVNMPLQKTMEIGENLTSRTFRYTDFSNPFSFRANPDIIG 588 

V------GADTFSSGNEVYIDRFELIPVTATLE 605 
+ GA + SSG E+YID+ E+I AT E 
ISERPLFGAGSISSG-ELYIDKIEIILADATFE 620 

>pirl IS00944 parasporal crystal protein - Bacillus thuringiensis (strain 
entomocidus 60.5) 

emb1CAA30396.11 (X07518) put. endotoxin (AA 1-1189) [Bacillus thuringiensis] 
Length = 1189 

Score = 508 bits (1308), Expect = e-143 
Identities = 298/633 (47%), positives = 375/633 (59%), Gaps = 41/633 (6%) 

Query: 1 MENNIQNQCVPYNCLNNPEVEILNEER-STGRLPLDISLSLTRFLLSEFVPGVGVAFGLF 59 
ME N QNQC+PYNCL+NPE +L+ ER STG +DISLSL +FL+S FVPG G GL 

Sbjct: 1 MEENNQNQCIPYNCLSNPEEVLLDGERISTGNSSIDISLSLVQFLVSNFVPGGGFLVGLI 60 

Query: 60 DLIWGFITPSDWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEANP 119 
D +WG + PS W FL+QIEQLI +RI RN AI L GL +++ IY+EA +EWE +P 

Sbjct: 61 DFVWGIVGPSQWDAFLVQIEQLINERIAEFARNAAIANLEGLGNNFNIYVEAFKEWEEDP 120 

Query: 120 NNAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQG 179 
NN + R V RF D L I +F ++ FE+PLLSVY QAANLHL++LRD+V FG+ 

Sbjct: 121 NNPETRTRVIDRFRILDGLLERDIPSFRISGFEVPLLSVYAQAANLHLAILRDSVIFGER 180 

Query: 180 WGLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLTLTVL 239 
WGL VN +YNRLI I Y HC +TYN+GL NL + + W +N+ RRDLTLTVL 

Sbjct: 181 WGLTTINVNENYNRLIRHIDEYADHCANTYNRGLNNLPKSTYQDWITYNRLRRDLTLTVL 240 

Query: 240 DIVALFPNYDVRTYPIQTSSQLTREIYTSSVIEDSPVSANIPN--GFNRAEFG-VRPPHL 296 
DI A FPNYD R YPIQ QLTRE+YT +1 +P ++ FN E +R PHL 

Sbjct: 241 DIAAFFPNYDNRRYPIQPVGQLTREVYTDPLINFNPQLQSVAQLPTFNVMESSRIRNPHL 300 

Query: 297 MDFMNSLFVTAE--TVRSQTVWGGHLVSSRNTAGNRINFPSYGVFNPGGAIWIADEDPR- 353 
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D +N+L + + +V WGGH V S G I P YG E PR 
Sbjct: 301 FDILNNLTIFTDWFSVGRNFYWGGHRVISSLIGGGNITSPIYG-------REANQEPPRS 353 

Query: 354 -----PFYRTLSDP---VFVRGGFGNPHYVLGLRGVAFQQTGTNHTRTFRNSGTIDSLDE 405 
P +RTLS+P + + P + G+ GV F T TN + T+R GT+DSL E 

Sbjct: 354 FTFNGPVFRTLSNPTLRLLQQPWPAPPFNLRGVEGVEF-STPTN-SFTYRGRGTVDSLTE 411 

Query: 406 IPPQDNSGAPWNDYSHVLNHVTFVRWPGEISGSDSWRAPMFSWTHRSATPTNTIDPER IT 465 
+PP+DNS P YSH L H TFV+ G +FSWT RSAT TNTIDPERI 

Sbjct: 412 LPPEDNSVPPREGYSHRLCHATFVQRSGT---PFLTTGVVFSWTDRSATLTNTIDPERIN 468 

Query: 466 QIPLVKAHTLQSGTTVVRGPGFTGGDILRRTSGGPFAYTIVNINGQLPQRYRARIRYAST 525 
QIPLVK + GT+V+ GPGFTGGDILRR + G F VNIN + QRYR R RYAS+ 

Sbjct: 469 QIPLVKGFRVWGGTSVITGPGFTGGDILRRNTFGDFVSLQVNINSPITQRYRLRFRYASS 528 

Query: 526 TNLRIYV-TVAGERIFAGQ------FNKTMDTGDPLTFQSFSYATINTAFTFPMSQSSFT 578 
+ R+ V T A GQ KTM+ G+ LT ++F Y + F+F + 

Sbjct: 529 RDARVIVLTGAASTGVGGQVSVNMPLQKTMEIGENLTSRTFRYTDFSNPFSFRANPDIIG 588 

Query: 579 V------GADTFSSGNEVYIDRFELIPVTATLE 605 
+ GA + SSG E+YID+ E+I AT E 

Sbjct: 589 ISEQPLFGAGSISSG-ELYIDKIEIILADATFE 620 

>gbIAAA22343.11 (M73251) cryIC(b) [Bacillus thuringiensis] 
Length = 1189 

Score = 508 bits (1308), Expect = e-143 
Identities = 297/633 (46%), positives = 372/633 (57%), Gaps = 41/633 (6%) 

Query: 1 

Sbjct: 1 

Query: 60 

Sbjct: 61 

Query: 120 

Sbjct: 121 

Query: 180 

Sbjct: 181 

Query: 240 

Sbjct: 241 

Query: 297 

Sbjct: 301 

Query: 354 

Sbjct: 354 

Query: 406 

Sbjct: 412 

Query: 466 

Sbjct: 469 

Query: 526 

Sbjct: 529 

MENNIQNQCVPYNCLNNPEVEILNEER-STGRLPLDISLSLTRFLLSEFVPGVGVAFGLF 59 
ME N QNQC+PYNCL+NPE +L+ ER STG +DISLSL +FL+S FVPG G GL 
MEENNQNQCIPYNCLSNPEEVLLDGERISTGNSSIDISLSLVQFLVSNFVPGGGFLVGLI 60 

DLIWGFITPSDWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEANP 119 
D +WG + PS W FL+QIEQLI +RI RN AI L GL +++ IY+EA +EWE +P 
DFVWGIVGPSQWDAFLVQIEQLINERIAEFARNAAIANLEGLGNNFNIYVEAFKEWEEDP 120 

NNAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQG 179 . 
NN R V RF D L I +F ++ FE+PLLSVY QAANLHL++LRD+V FG+ 
NNPATRTRVIDRFRILDGLLERDIPSFRISGFEVPLLSVYAQAANLHLAILRDSVIFGER 180 

WGLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLTLTVL 239 
WGL VN +YNRLI I Y HC +TYN+GL NL + + W +N+ RRDLTLTVL 
WGLTTINVNENYNRLIRHIDEYADHCANTYNRGLNNLPKSTYQDWITYNRLRRDLTLTVL 240 

DIVALFPNYDVRTYPIQTSSQLTREIYTSSVIEDSP---VSANIPNGFNRAEFGVRPPHL 296 
DI A FPNYD R YPIQ QLTRE+YT +1 +P A +P +R PHL 
DIAAFFPNYDNRRYPIQPVGQLTREVYTDPLINFNPQLQSVAQLPTFNVMESSAIRNPHL 300 

MDFMNSLFVTAE--TVRSQTVWGGHLVSSRNTAGNRINFPSYGVFNPGGAIWIADEDPR- 353 
D +N+L + + +V WGGH V S G I P YG E PR 

FDILNNLTIFTDWFSVGRNFYWGGHRVISSLIGGGNITSPIYG-------REANQEPPRS 353 

-----PFYRTLSDP---VFVRGGFGNPHYVLGLRGVAFQQTGTNHTRTFRNSGTIDSLDE 405 
P +RTLS+P + + P + G+ GV F T TN + T+R G +DSL E 

FTFNGPVFRTLSNPTLRLLQQPWPAPPFNLRGVEGVEF-STPTN-SFTYRGRGQVDSLTE 411 

IPPQDNSGAPWNDYSHVLNHVTFVRWPGEISGSDSWRAPMFSWTHRSATPTNTIDPERIT 465 
+PP+DNS P YSH L H TFV+ G +FSWTHRSAT TNTIDPERI 
LPPEDNSVPPREGYSHRLCHATFVQRSGT---PFLTTGVVFSWTHRSATLTNTIDPERIN 468 

QIPLVKAHTLQSGTTVVRGPGFTGGDILRRTSGGPFAYTIVNINGQLPQRYRARIRYAST 525 
QIPLVK + GT+V+ GPGFTGGDILRR + G F VNIN + QRYR R RYAS+ 
QIPLVKGFRVWGGTSVITGPGFTGGDILRRNTFGDFVSLQVNINSPITQRYRLRFRYASS 528 

TNLRIYV-TVAGERIFAGQ------FNKTMDTGDPLTFQSFSYATINTAFTFPMSQSSFT 578 
+ R+ V T A GQ KTM+ G+ LT ++F Y + F+F + 

RDARVIVLTGAASTGVGGQVSVNMPLQKTMEIGENLTSRTFRYTDFSNPFSFRANPDIIG 588 
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Query: 579 V------GADTFSSGNEVYIDRFELIPVTATLE 605 
+ GA + SSG E+YID+ E+I AT E 

Sbjct: 589 ISEQPLFGAGSISSG-ELYIDKIEIILADATFE 620 
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>pirl IS04181 paraspora1 crystal protein - Bacillus thuringiensis (strain aizawai 
7.29) (fragment) 

ernb1CAA31951.11 (X13620) delta-endotoxin (AA 1 - 824) (2711 is 2nd base in codon) 
[Bacillus thuringiensisj 

Length = 823 

Score = 507 bits (1305), Expect = e-142 
Identities = 299/633 (47%), Positives = 372/633 (58%), Gaps = 41/633 (6%) 

Query: 1 

Sbjct: 1 

MENNIQNQCVPYNCLNNPEVEILNEER-STGRLPLDISLSLTRFLLSEFVPGVGVAFGLF 59 
ME N QNQC+PYNCL+NPE +L+ ER STG +DISLSL +FL+S FVPG G GL 
MEENNQNQCIPYNCLSNPEEVLLDGERISTGNSSI DISLSLVQFLVSNFVPGGGFLVGLI 60 

Query: 60 DLIWGFITPSDWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEANP 119 
D +WG + PS W FL+QIEQLI +RI RN AI L GL +++ IY+EA +EWE +P 

Sbjct: 61 DFVWGIVGPSQWDAFLVQIEQLINERIAEFARNAAIANLEGLGNNFNIYVEAFKEWEEDP 120 

Query: 120 NNAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQG 179 
NN R V RF D L I +F ++ FE+PLLSVY QAANLHL++LRD+V FG+ 

Sbjct: 121 NNPATRTRVIDRFRILDGLLERDIPSFRISGFEVPLLSVYAQAANLHLAILRDSVIFGER 189 

Query: 180 WGLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLTLTVL 239 
WGL VN +YNRLI I Y HC +TYN+GL NL + + W +N+ RRDLTLTVL 

Sbjct: 181 WGLTTINVNENYNRLIRHIDEYADHCANTYNRGLNNLPKSTYQDWITYNRLRRDLTLTVL 240 

Query: 240 DIVALFPNYDVRTYPIQTSSQLTREIYTSSVIEDSP---VSANIPNGFNRAEFGVRPPHL 296 
DI A FPNYD R YPIQ QLTRE+YT +I +P A +P +R PHL 

Sbjct: 241 DIAAFFPNYDNRRYPIQPVGQLTREVYTDPLINFNPQLQSVAQLPTFNVMESSAIRNPHL 300 

Query: 297 MDFMNSLFVTAE--TVRSQTVWGGHLVSSRNTAGNRINFPSYGVFNPGGAIWIADEDPR- 353 
D +N+L + + +V WGGH V S G I P YG E PR 

Sbjct: 301 FDILNNLTIFTDWFSVGRNFYWGGHRVISSLIGGGNITSPIYG-------REANQEPPRS 353 

Query: 354 -----PFYRTLSDPV--FVRGGFGNPHYVL-GLRGVAFQQTGTNHTRTFRNSGTIDSLDE 405 
P +RTLS P ++ H+ L G GV F T TN + T+R GT+DSL E 

Sbjct: 354 FTFNGPVFRTLSIPTLRLLQQPCQRHHFNLRGGEGVEF-STPTN-SFTYRGRGTVDSLTE 411 

Query: 406 IPPQDNSGAPWNDYSHVLNHVTFVRWPGEISGSDSWRAPMFSWTHRSATPTNTIDPERIT 465 
+PP+DNS P YSH L H TFV+ G +FSWTHRSAT TNTIDPERI 

Sbjct: 412 LPPEDNSVPPREGYSHRLCHATFVQRSGT---PFLTTGVVFSWTHRSATLTNTIDPERIN 468 

Query: 466 QIPLVKAHTLQSGTTVVRGPGFTGGDILRRTSGGPFAYTIVNINGQLPQRYRARIRYAST 525 
QIPLVK + GT+V+ GPGFTGGDILRR + G F VNIN + QRYR R RYAS+ 

Sbjct: 469 QIPLVKGFRVWGGTSVITGPGFTGGDILRRNTFGDFVSLQVNINSPITQRYRLRFRYASS 528 

Query: 526 TNLRIYV-TVAGERIFAGQ------FNKTMDTGDPLTFQSFSYATINTAFTFPMSQSSFT 578 
+ R+ V T A GQ KTM+ G+ LT ++F Y + F+F + 

Sbjct: 529 RDARVIVLTGAASTGVGGQVSVNMPLQKTMEIGENLTSRTFRYTDFSNPFSFRANPDIIG 588 

Query: 579 V------GADTFSSGNEVYIDRFELIPVTATLE 605 
+ GA + SSG E+YID+ E+I AT E 

Sbjct: 589 ISEQPLFGAGSISSG-ELYIDKIEIILADATFE 620 

>gbIAAB30710.11 insecticidal protein Cry I A (c) product {toxic domain} [Bacillus 
thuringiensis, ssp. kurstaki HD-1, Peptide, 723 aa] 

Length = 723 

Score = 507 bits (1305), Expect = e-142 
Identities = 297/619 (47%), Positives = 370/619 (58%), Gaps = 21/619 (3%) 

Query: 1 MENNIQ-NQCVPYNCLNNPEVEILNEER-STGRLPLDISLSLTRFLLSEFVPGVGVAFGL 58 
M+NN N+C+PYNCL+NPEVE+L ER G P+DISLSLT+FLLSEFVPG G GL 

Sbjct: 1 MDNNPNINECIPYNCLSNPEVEVLGGERIEIGYTPIDISLSLTQFLLSEFVPGAGFVLGL 60 

Query: 59 FDLIWGFITPSDWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEAN 118 



Sbjct: 61 

Query: 119 

Sbjct: 121 

Query: 179 

Sbjct: 181 

Query: 239 

Sbjct: 241 

Query: 299 

Sbjct: 299 

Query: 356 

Sbjct: 359 

Query: 412 

Sbjct: 419 

Query: 472 

Sbjct: 478 

Query: 527 

Sbjct: 537 

D+IWG PS W FL+QIEQLI QRIE RN+AI+ L GL++ Y+IY E+ REWEA+ 
VDIIWGIFGPSQWDAFLVQIEQLINQRIEEFARNQAISRLEGLSNLYQIYAESFREWEAD 120 

PNNAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQ 178 
P N LRE++RI+F + + AL TAl + ++++PLLSVYVQAANLHLS+LRD FGQ 
PTNPALREEMRIQFNDMNSALTTAIPLLAVQNYQVPLLSVYVQAANLHLSVLRDVSVFGQ 180 

GWGLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLTLTV 238 
WG D AT+N+ YN L LI YT + + YN GLE + G ++R W R+NQFRR+LTLTV 

RWGFDAATINSRYNDLTRLIGNYTDYAVRWYNTGLERVWGPDSRDWVRYNQFRRELTLTV 240 

LDIVALFPNYDVRTYPIQTSSQLTREIYTSSVIEDSPVSANIPNGFNRAEFGVRPPHLMD 298 
LDIVALFPNYD R YPI+T SQL REIYT+ V+E+ + E +R PHLMD 
LDIVALFPNYDSRRYPIRTVSQLPREIYTNPVLEN--FDGSFRGSAQGIERSIRSPHLMD 298 

FMNSLFVTAETVRSQTVWGGH--LVSSRNTAGNRINFPSYGVF-NPGGAIWIADEDPRPF 355 
+NS+ + + R W GH + S +G FP YG N I + + 

ILNSITIYTDAHRGYYYWSGHQIMASPVGFSGPEFTFPLYGTMGNAAPQQRIVAQLGQGV 358 

YRTLSDPVFVRG---GFGNPHY-VLGLRGVAFQQTGTNHTRTFRNSGTIDSLDEIPPQDN 411 
YRTLS + R G N VL A+ + + +R SGT+DSLDEIPPQ+N 
YRTLSSTFYRRPFNIGINNQQLSVLDGTEFAYGTSSNLPSAVYRKSGTVDSLDEIPPQNN 418 

SGAPWNDYSHVLNHVTFVRWPGEISGSDSWRAPMFSWTHRSATPTNTIDPERITQIPLVK 471 
+ P +SH L+HV+ R G S RAPMFSW HRSA N I + ITQIP VK 
NVPPRQGFSHRLSHVSMFR-SGSSSSVSllRAPMFSWIHRSAEFNNIIASDSITQIPAVK 477 

AHTLQSGTTVVRGPGFTGGDILRRTSGG----PFAYTIVNIN-GQLPQRYRARIRYASTT 526 
+ L +G +V+ GPGFTGGD++R S G Y V I+ RYR R+RYAS T 

GNFLFNG-SVISGPGFTGGDLVRLNSSGNNIQNRGYIEVPIHFSSTSTRYRVRVRYASVT 536 

NLRIYVTVAGERIFAGQFNKTMDTGDPLTFQSFSYATINTAFTFPMSQSSFTVGADTFSS 586 
+ V IF+ T + D L F Y AFT S VG FS 

PIHRNVNWGNSSIFSNTVPATATSCDNLQSSDFGYFESANAFT---SSLGNIVGVRNFSG 593 

Query: 587 GNEVYIDRFELIPVTATLE 605 
V IDRFE IPVTATLE 

Sbjct: 594 TAGVIIDRFEFIPVTATLE 612 

>gbIAAD04732.11 (U94323) Cry1Ea4 [Bacillus thuringiensisj. 
Length = 11 71 

Score = 506 bits (1303), Expect = e-142 
Identities = 288/611 (47%), positives = 374/611· (61%), Gaps = 19/611 (3%) 

Query: 4 NIQNQCVPYNCLNNPEVEILNEERSTGRLPLDISLSLTRFLLSEFVPGVGVAFGLFDLIW 63 
N QNQCVPYNCLNNPE EIL+ ERS + +I+L ++R LL+ P G+ GLFD IW 

Sbjct: 5 NNQNQCVPYNCLNNPENEILDIERSNSTVATNIALEISR-LLASATPIGGILLGLFDAIW 63 

Query: 64 GFITPSDWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEANPNNAQ 123 
G I PS W LFL QIE LI+Q+IE RN+AI+ LG++ Y IY EA REWEA+P N 

Sbjct: 64 GSIGPSQWDLFLEQIELLIDQKIEEFARNQAISRLEGISSLYGIYTEAFREWEADPTNPA 123 

Query: 124 LREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQGWGLD 183 
L+E++R +F + + L+TAI F++ ++++P LSVYVQAANLHLS+LRD FGQ WG D 

Sbjct: 124 LKEEMRTQFNDMNSILVTAIPLFSVQNYQVPFLSVYVQAANLHLSVLRDVSVFGQAWGFD 183 

Query: 184 IATVNNHYNRLINLIHRYTKHCLDTYNQGLENL-RGTNTRQWARFNQFRRDLTLTVLDIV 242 
IAT+N+ YN L LI YT + + YN GL+ L R R WARFNQFRR+LT++VLDI+ 

Sbjct: 184 IATINSRYNDLTRLIPIYTDYAVRWYNTGLDRLPRTGGLRNWARFNQFRRELTISVLDII 243 

Query: 243 ALFPNYDVRTYPIQTSSQLTREIYTSSVIE-~DSPVSANIPNGFNRAEFGVRPPHLMDFM 300 
+ F NYD R YPI TSSQLTRE+YT VI 0 V + N N A +R PHLMDF+ 

Sbjct: 244 SFFRNYDSRLYPIPTSSQLTREVYTDPVINITDYRVGPSFENIENSA---IRSPHLMDFL 300 

Query: 301 NSLFVTAETVRSQTVWGGHLVSSRNTAGNR-INFPSYGVFNPGGAIWIADEDPRP----F 355 
N+L + + +R W GH V+S T ++ I P YG P F 

Sbjct: 301 NNLTIDTDLIRGVHYWAGHRVTSHFTGSSQVITTPQYGNSQNAEPRRTIAPSTFPGLNLF 360 

------ ------
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Query: 356 YRTLSDPVFVRGGFGNPHYVLG-LRGVAFQQTGTNHTRTFRNSGTIDSLDEIPPQDNSGA 414 
YRTLS+P F R P + ++GV F Q N +R+ GT+DSL+E+P + 

Sbjct: 361 YRTLSNPFFRRSENITPTLGINVVQGVGFIQP-NNAEVLYRSRGTVDSLNELPIDGENSL 419 

Query: 415 PWNDYSHVLNHVTFVRWPGEISGSDSWRAPMFSWTHRSATPTNTIDPERITQIPLVKAHT 474 
YSH L+HVT R + ++ P F WTH SAT TNTI+P+ ITQIPLVK 

Sbjct: 420 V--GYSHRLSHVTLTR---SLYNTNITSLPTFVWTHHSATNTNTINPDIITQIPLVKGFR 474 

Query: 475 LQSGTTVVRGPGFTGGDILRRTSGGPFAYTIVNINGQLPQRYRARIRYASTTNLRIYVTV 534 
L GT+V++GPGFTGGDILRR + G F VNIN + QRYR R RYAS+ + RI V + 

Sbjct: 475 LGGGTSVIKGPGFTGGDILRRNTIGEFVSLQVNINSPITQRYRLRFRYASSRDARITVAI 534 

Query: 535 AGERIFAGQFNKTMDTGDPLTFQSFSYATINTAFTFPMSQSSFTVGADTFSSGNEVYIDR 594 
G+ KTM+ G+ LT ++FSY + F+F + + + G E+YID+ 

Sbjct: 535 GGQIRVDMTLEKTMEIGESLTSRTFSYTNFSNPFSFRANPDIIRIAEELPIRGGELYIDK 594 

Query: 595 FELIPVTATLE 605 
ELI AT E 

Sbjct: 595 IELILADATFE 605 
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>spIP09663ICRYU_BACTK 131 KD CRYSTAL PROTEIN (DELTA ENDOTOXIN) (CRYSTALINE ENTOMOCIDAL 
PROTOXIN) 

pirl IA29838 parasporal crystal protein - Bacillus thuringiensis subsp. kurstaki 
gb1AAA22613.11 (M12661) insecticidal endotoxin [Bacillus thuringiensisj 

Length = 1156 

Score = 504 bits (1298), Expect = e-141 
Identities = 296/619 (47%), Positives = 373/619 (59%), Gaps = 20/619 (3%) 

Query: 1 

Sbjct: 1 

MENNIQ-NQCVPYNCLNNPEVEILNEER-STGRLPLDISLSLTRFLLSEFVPGVGVAFGL 58 
M+NN N+C+PYNCL+NPEVE+L ER TG P+DISLSLT+FLLSEFVPG G GL 
MDNNPNINECIPYNCLSNPEVEVLGGERIETGYTPIDISLSLTQFLLSEFVPGAGFVLGL 60 

Query: 59 FDLIWGFITPSDWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEAN 118 
D+IWG PS W FL+QIEQLI QRIE RN+AI+ L GL++ Y+IY E+ REWEA+ 

Sbjct: 61 VDIIWGIFGPSQWDAFLVQIEQLINQRIEEFARNQAISRLEGLSNLYQIYAESFREWEAD 120 

Query: 119 PNNAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQ 178 
P N LRE++RI+F + + AL TAl F + ++++PLLSVYVQAANLHLS+LRD FGQ 

Sbjct: 121 PTNPALREEMRIQFNDMNSALTTAIPLFAVQNYQVPLLSVYVQAANLHLSVLRDVSVFGQ 180 

Query: 179 GWGLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLTLTV 238 
WG D AT+N+ YN L LI YT H + YN GLE + G ++R W R+NQFRR+LTLTV 

Sbjct: 181 RWGFDAATINSRYNDLTRLIGNYTDHRVRWYNTGLERVWGPDSRDWIRYNQFRRELTLTV 240 

Query: 239 LDIVALFPNYDVRTYPIQTSSQLTREIYTSSVIEDSPVSANIPNGFNRAEFGVRPPHLMD 298 
LDIV+LFPNYD RTYPI+T SQLTREIYT+ V+E+ + E +R PHLMD 

Sbjct: 241 LDIVSLFPNYDSRTYPIRTVSQLTREIYTNPVLEN--FDGSFRGSAQGIEGSIRSPHLMD 298 

Query: 299 FMNSLFVTAETVRSQTVWGGH--LVSSRNTAGNRINFPSYGVF-NPGGAIWIADEDPRPF 355 
+NS+ + + R + W GH + S +G FP YG N I + + 

Sbjct: 299 ILNSITIYTDAHRGEYYWSGHQIMASPVGFSGPEFTFPLYGTMGNAAPQQRIVAQLGQGV 358 

Query: 356 YRTLSDPVFVRG---GFGNPHY--VLGLRGVAFQQTGTNHTRTFRNSGTIDSLDEIPPQD 410 
YRTLS ++ R G N G R + + +DS DEIPPQ+ 

Sbjct: 359 YRTLSSTLYRRPFNIGINNQQLSGPDGGRICLWNLLKFGQPPYTEKAEPVDSPDEIPPQN 418 

Query: 411 NSGAPWNDYSH-VLNHVTFVRWPGEISGSDSWRAPM-FSWTHRSATPTNTIDPERITQIP 468 
N+ P +SH L +V+ S RAP SWT+ SA + I +ITQIP 

Sbjct: 419 NNVPPRQGFSHRCLAYVSMFYSGFSNSSVSVlRAPNDSSWTYCSAEFGDVIPSSQITQIP 478 

Query: 469 LVKAHTLQS--GTTVVRGPGFTGGDILRRTSGGPFAYTIVNINGQLPQRYRARIRYASTT 526 
L K LQS +VV+G GFTGGDIL + G + VNI L QRYR RIRYASTT 

Sbjct: 479 LTK---LQSWLWNSVVKGLGFTGGDILEELT-GQISTLRVNITAPLSQRYRVRIRYASTT 534 

Query: 527 NLRIYVTVAGERIFAGQFNKTMDTGDPLTFQSFSYATINTAFTFPMSQSSFTVGADTFSS 586 
NL+ + ++ GIG F+ TM +G L SF T F F S FT+ A F+S 

Sbjct: 535 NLQFHTSIDGRPINQGNFSATMSSGSNLQSGSFRTVGFTTPFNFSNGSSVFTLSAHVFNS 594 



Query: 587 GNEVYIDRFELIPVTATLE 605 
GNEVYIDR E +P T E 

Sbjct: 595 GNEVYIDRIEFVPAEVTFE 613 

>gbIAAA86266.11 (U43606) CryIA(c) [Bacillus thuringiensisj 
Length = 607 

Score = 503 bits (1296), Expect = e-141 
Identities = 294/614 (47%), Positives = 368/614 (59%), Gaps = 21/614 (3%) 

Query: 1 

Sbjct: 1 

MENNIQ-NQCVPYNCLNNPEVEILNEER-STGRLPLDISLSLTRFLLSEFVPGVGVAFGL 58 
M+NN N+C+PYNCL+NPEVE+L ER TG P+DISLSLT+FLLSEFVPG G GL 
MDNNPNINECIPYNCLSNPEVEVLGGERIETGYTPIDISLSLTQFLLSEFVPGAGFVLGL 60 

Query: 59 FDLIWGFITPSDWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEAN 118 
D+IWG PS W FL+QIEQLI QRIE RN+AI+ L GL++ Y+IY E+ REWEA+ 

Sbjct: 61 VDIIWGIFGPSQWDAFLVQIEQLINQRIEEFARNQAISRLEGLSNLYQIYAESFREWEAD 120 

Query: 119 PNNAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQ 178 
P N LRE++RI+F + + AL TAl + ++++PLLSVYVQAANLHLS+LRD FGQ 

Sbjct: 121 PTNPALREEMRIQFNDMNSALTTAIPLLAVQNYQVPLLSVYVQAANLHLSVLRDVSVFGQ 180 

Query: 179 GWGLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLTLTV 238 
WG D AT+N+ YN L LI YT + + YN GLE + G ++R W R+NQFRR+LTLTV 

Sbjct: 181 RWGFDAATINSRYNDLTRLIGNYTDYAVRWYNTGLERVWGPDSRDWVRYNQFRRELTLTV 240 

Query: 239 LDIVALFPNYDVRTYPIQTSSQLTREIYTSSVIEDSPVSANIPNGFNRAEFGVRPPHLMD 298 
LDIVALFPNYD R YPI+T SQLTREIYT+ V+E+ + E +R PHLMD 

Sbjct: 241 LDIVALFPNYDSRRYPIRTVSQLTREIYTNPVLEN--FDGSFRGSAQGIERSIRSPHLMD 298 

Query: 299 FMNSLFVTAETVRSQTVWGGH--LVSSRNTAGNRINFPSYGVF-NPGGAIWIADEDPRPF 355 
+NS+ + + R W GH + S +G FP YG N I + + 

Sbjct: 299 ILNSITIYTDAHRGYYYWSGHQIMASPVGFSGPEFTFPLYGTMGNAAPQQRIVAQLGQGV 358 

Query: 356 YRTLSDPVFVRG---GFGNPHY-VLGLRGVAFQQTGTNHTRTFRNSGTIDSLDEIPPQDN 411 
YRTLS + R G N VL A+ + + +R SGT+DSLDEIPPQ+N 

Sbjct: 359 YRTLSSTFYRRPFNIGINNQQLSVLDGTEFAYGTSSNLPSAVYRKSGTVDSLDEIPPQNN 418 

Query: 412 SGAPWNDYSHVLNHVTFVRWPGEISGSDSWRAPMFSWTHRSATPTNTIDPERITQIPLVK 471 
+ P +SH L+HV+ R G S RAPMFSW HRSA N I + ITQIP VK 

Sbjct: 419 NVPPRQGFSHRLSHVSMFR-SGSSSSVSllRAPMFSWIHRSAEFNNIIASDSITQIPAVK 477 

Query: 472 AHTLQSGTTVVRGPGFTGGDILRRTSGG----PFAYTIVNIN-GQLPQRYRARIRYASTT 526 
+ L +G +V+ GPGFTGGD++R S G Y V 1+ RYR R+RYAS T 

Sbjct: 478 GNFLFNG-SVISGPGFTGGDLVRLNSSGNNIQNRGYIEVPIHFPSTSTRYRVRVRYASVT 536 

Query: 527 NLRIYVTVAGERIFAGQFNKTMDTGDPLTFQSFSYATINTAFTFPMSQSSFTVGADTFSS 586 
+ + V IF+ T· + D L F Y AFT S VG FS 

Sbjct: 537 PIHLNVNWGNSSIFSNTVPATATSLDNLQSSDFGYFESANAFT---SSLGNIVGVRNFSG 593 

Query: 587 GNEVYIDRFELIPV 600 
V IDRFE IPV 

Sbjct: 594 TAGVIIDRFEFIPV 607 
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>sp1Q457161C1JB BACTU Pesticidia1 crystal protein cry1Jb (Insecticidal delta-endotoxin 
CryIJ(b» (Crystaline entomocidal protoxin) (134 kDa 
crystal protein) 

Length = 1170 

Score = 502 bits (1293), Expect = e-141 
Identities = 287/614 (46%), positives = 362/614 (58%), Gaps = 23/614 (3%) 

Query: 1 MENNIQNQCVPYNCLNNPEVEILNEERSTGRL-PLDISLSLTRFLLSEFVPGVGVAFGLF 59 
ME N QNQC+PYNCL+NPE +L+ ER + PL++S+SL +FLL+ FVPG G GLF 

Sbjct: 1 MEINNQNQCIPYNCLSNPEEVLLDGERILPDIDPLEVSMSLLQFLLNNFVPGGGFISGLF 60 

Query: 60 DLIWGFITPSDWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEANP 119 
D IWG + PSDW LFL QIEQLI+QRIE R +AI L GL S+++Y+EA +EWE P 

Sbjct: 61 DKIWGALRPSDWELFLAQIEQLIDQRIEATVRAKAIAELEGLGRSFQLYVEAFKEWEETP 120 
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Query: 120 NNAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQG 179 
+N R V RF 0 + I +F + FE+PLLSVY QAANLHL+LLRD+V FG+ 

Sbjct: 121 DNTAARSRVTERFRIIDAQIEANIPSFRIPGFEVPLLSVYAQAANLHLALLRDSVIFGER 180 

Query: 180 WGLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLTLTVL 239 
WGL VN+ YNR + IH Y+ HC+DTY LE L T+ QW +NQFRR+LTLTVL 

Sbjct: 181 WGLTTTNVNDIYNRQVKRIHEYSDHCVDTYKTELERLGFTSRAQWKIYNQFRRELTLTVL 240 

Query: 240 DIVALFPNYDVRTYPIQTSSQLTREIYTSSVIE--DSPVSANIPNGFNRAEFGVRPPHLM 297 
DIVA+FPNYD + YPIQT S+LTREIYTS V E ++ NG + E +R PHL~ 

Sbjct: 241 DIVAVFPNYDGKLYPIQTKSELTREIYTSPVSEYYYGAINNYNQNGI-QTERQIRQPHLM 299 

Query: 298 DFMNSLFVTAETVRSQTVWGGHLVSSRNT--AGNRINFPSYGVFNPGGAIWIADEDPRPF 355 
OF N++ + R + W G +++ T AG +++FP G + 

Sbjct: 300 DFFNTMTMYTSYNRREYYWSGLEMTAYFTGFAGPQVSFPLAGTRGDAAPPFNVRSVNDGI 359 

Query: 356 YRTLSDPVFVRGGFGNPHYVLGLRGVAFQQTGTN----HTRTFRNSGTIDSLDEIPPQDN 411 
YR LS P + G VLG RG F N + +RN GT+DSL IPPQDN 

Sbjct: 360 YRILSAPFYSAPFLGTS--VLGSRGEEFMFALNNISPPPSARYRNPGTVDSLVSIPPQDN 417 

Query: 412 SGAPWNDYSHVLNHVTFVRWPGEISGSDSWRAPMFSWTHRSATPTNTIDPERITQIPLVK 471 
S P SH L+HVT +P+F WTHRSAT TN 1+ + ITQIP+VK 

Sbjct: 418 SVPPHRGSSHRLSHVTMRN-----------SSPIFHWTHRSATTTNRINSDVITQIPMVK 466 

Query: 472 AHTLQSGTTVVRGPGFTGGDILRRTSGGPFAYTIVNINGQLPQRYRARIRYASTTNLRIY 531 
A+ L +G TVVRGPGFTGGDILRRTS G V+ + QRYR R RYA+T+N 

Sbjct: 467 AYNLHAGATVVRGPGFTGGDILRRTSNGMVVTLRVDASAVRNQRYRIRFRYAATSNFYFV 526 

Query: 532 VTVAGERIFAGQFNKTMDTGDPLTFQSFSYATINTAFTFPMSQSSFTVGADTFSSGNEVY 591 
V + + KTM TG+ L SF T F F +Q + + S G EVY 

Sbjct: 527 VRRGNLGVNGREIMKTMSTGEELKSASFVLGEFITPFNFFENQVPLQIEIQSLSPGGEVY 586 

Query: 592 IDRFELIPVTATLE 605 
+0+ E IP T E 

Sbjct: 587 LDKIEFIPADTTFE 600 

>embICAA70506.11 (Y09326) delta-endotoxin [Bacillus. thuringiensis) 
Length 1173 

Score = 501 bits (1290), Expect = e-141 
Identities = 305/617 (49%), positives = 370/617 (59%), Gaps = 30/617 (4%) 

Query: 1 MENNIQNQCVPYNCLNNPEVEILNEERSTGRLPLDISLSLTRFLLSEFVPGVGVAFGLFD 60 
ME + QNQ +PYNCLNNPE EI N S L +S LTRFLL VP G A GLFD 

Sbjct: 1 MEISDQNQYIPYNCLNNPESEIFNARNSNFGLVSQVSSGLTRFLLEAAVPEAGFALGLFD 60 

Query: 61 LIWGFITPSDWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEANPN 120 
+IWG + WSLFL QIEQLI Q I LERNRA L GL+ SY +Y+EALREWE +PN 

Sbjct: 61 I IWGALGVDQWSLFLRQIEQLIRQEITELERNRATAILIGLSSSYNLYVEALREWENDPN 120 

Query: 121 NAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQGW 180 
N +E VR RF TDDA++T + + + E+ LSVY QAANLHLSLLRDAV FG+ W 

Sbjct: 121 NPASQERVRTRFRLTDDAIVTGLPTLAIRNLEVVNLSVYTQAANLHLSLLRDAVYFGERW 180 

Query: 181 GLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLTLTVLD 240 
GL A + + Y RL + I Y+ He YNQGL + G + R+ F+RDLT++VLD 

Sbjct: 181 GLTQANIEDLYTRLTSNIQEYSDHCARWYNQGLNEIGGIS----RRYLDFQRDLTISVLD 236 

Query: 241 IVALF-PNYDVRTYPIQTSSQLTREIYTSSVIEDSPVSANIPNGFNRAEFGVRPPHLMDF 299 
IVA F PNYD+RTYPI T SQLTREIYTS V V+ NI G + A +R PHLMDF 

Sbjct: 237 IVAPFSPNYDIRTYPIPTQSQLTREIYTSPV-----VAGNINFGLSIANV-LRAPHLMDF 290 

Query: 300 MNSLFVTAETVRSQTVWGGHLVSSRNTA---GNRINFPSYGV-FNPGGAIWIA- ---OED 351 
++ + + +VRS W GH V SR T GN I FP YGV N + I ++ 

Sbjct: 291 IDRIVIYTNSVRSTPYWAGHEVISRRTGQAQGNEIRFPLYGVAANAEPPVTIRPTGFTDE 350 

Query: 352 PRPFYRTLSDPVFVRGGFGNPHYVLGLRGVAFQQTGTNHTRTFRN--SGTIDSLDEIPPQ 409 
R +YR S + R + L + VAF T + +RN D++DEIP + 
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Sbjct: 351 

Query: 410 

Sbjct: 407 

Query: 470 

Sbjct: 463 

Query: 530 

Sbjct: 523 

QRQWYRARS--LLSRFRSSGQDFSL-VDAVAF-LTIFSAVSIYRNGFGFNTDTIDEIPIE 406 

DNSGAPWNDYSHVLNHVTFVRWPGEISGSDSWRAPMFSWTHRSATPTNTIDPERITQIPL 469 
P+ YSH L HV F+ I S RAP+FSWTHRSAT TNTI P+ ITQIPL 

GTD--PFTGYSHRLCHVGFLASSPFI--SQYARAPIFSWTHRSATLTNTIAPDVITQIPL 462 

VKAHTLQSGTTVVRGPGFTGGDILRRTSGGPFAYTIVNINGQLPQRYRARIRYASTTNLR 529 
VKA L SG T+V+GPGFTGGDILRRT+ F VNI L QRYR RIRYASTT+L+ 
VKAFNLHSGATIVKGPGFTGGDILRRTNVRSFRDMRVNITAPLSQRYRVRIRYASTTDLQ 522 

IYVTVAGERIFAGQFNKTMDTGDPLTFQSFSYATINTAFTFPMSQSSFTVGADTFSSG-N 588 
Y + GIG F+ TMD+GD L + FAT FTF + +F + FS 

FYTNINGTTINIGNFSSTMDSGDDLQYGRFRVAGFTTPFTFSRCKQTFHNRSFWFSPKLT 582 

Query: 589 EVYIDRFELIPVTATLE 605 
EVYIDR E +P T E 

Sbjct: 583 EVYIDRIEFVPAEVTFE 599 
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>spIQ45715IC1KA_BACTM Pesticidial crystal protein cry1Ka (Insecticidal delta-endotoxin 
CryIK(a» (Crystaline entomocidal protoxin) (137 kDa 
crystal protein) 

gb I AAB00376 .11 (U28801) Cry1K [Bacillus thuringiensisj 
prfl 12204216A cry1K gene [Bacillus thuringiensisj 

Length = 1215 

Score = 497 bits (1280), Expect = e-139 
Identities = 288/583 (49%), positives = 362/583 (61%), Gaps = 39/583 (6%) 

Query: 49 VPGVGVAFGLFDLIWGFITPSD---WSLFLLQIEQLI-EQRIETLERNRAITTLRGLADS 104 
VP G + + G + PS W +F+ +EQ++ +Q+I R+ AI L GL 

Sbjct: 72 VPFAGQLASFYSFLVGELWPSGRDPWEIFMEHVEQIVRQQQITDSVRDTAIARLEGLGRG 131 

Query: 105 YEIYIEALREWEANPNNAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAAN 164 
Y Y +AL W N N+A+ R +R R+ + + TAl F++ + E+PLL VY QAAN 

Sbjct: 132 YRSYQQALETWLDNRNDARSRSIIRERYIALELDITTAIPLFSIRNEEVPLLMVYAQAAN 191 

Query: 165 LHLSLLRDAVSFGQGWGLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQW 224 
LHL LLRDA FG WG+ A VN +Y I Y+ HC+ YN GL LRGT W 

Sbjct: 192 LHLLLLRDASLFGSEWGMSSADVNQYYQEQIRYTEEYSNHCVQWYNTGLNRLRGTTAETW 251 

Query: 225 ARFNQFRRDLTLTVLDIVALFPNYDVRTYPIQTSSQLTREIYTS-SVIEDSPVSANIPNG 283 
R+NQFRRDLTL VLD+VALFP+YD RTYPI T++QLTRE+YT + + P ++ NG 

Sbjct: 252 VRYNQFRRDLTLGVLDLVALFPSYDTRTYPIPTTAQLTREVYTDPNGVVAGPNNSWFRNG 311 

Query: 284 --FNRAEFGV-RPPHLMDFMNSLFVTAETVRSQT------VWGGHLVSSRNTAGNRINFP 334 
F+ E + R PHL DF+ +L T T RSQ +W GH ++ G + 

Sbjct: 312 ASFSAIENAIIRQPHLYDFLTNL--TIYTRRSQVGTTIMNLWAGHRITFNRIQGGSTSEM 369 

Query: 335 SYGVFNPGGAIWIADEDPRPFYRTLSDPVFVRGGFGNPHYV-LGLRGVAFQQTGTNH--- 390 
YG ++ R YRT+S + GG G+ + GL V F NH 

Sbjct: 370 VYGAITNPVSVSDIPFVNRDVYRTVS----LAGGLGSLSGIRYGLTRVDFDMIFRNHPDI 425 

Query: 391 -TRTFRNSGTI-------DSLDEIPPQDNSGAPWNDYSHVLNHVTFVRWPGEISGSDSWR 442 
T F + G DS E+PP+ + +SH+L+H++ ++ 

Sbjct: 426 VTGLFYHPGHAGIATQVKDSDTELPPETTEQPNYRAFSHLLSHISMGPTTQDVP------ 479 

Query: 443 APMFSWTHRSATPTNTIDPERITQIPLVKAHTLQSGTTVVRGPGFTGGDILRRTSGGPFA 502 
P++SWTH+SA TNTI+ +RITQIPLVKAHTLQSGTTVV+GPGFTGGDILRRTSGGPFA 

Sbjct: 480 -PVYSWTHQSADRTNTINSDRITQIPLVKAHTLQSGTTVVKGPGFTGGDILRRTSGGPFA 538 

Query: 503 YTIVNINGQLPQRYRARIRYASTTNLRIYVTVAGERIFAGQFNKTMDTGDPLTFQSFSYA 562 
++ VN++ L QRYRARIRYASTTNLRIYVTVAGERIFAGQF+KTMD G PLTFQSFSYA 

Sbjct: 539 FSNVNLDFNLSQRYRARIRYASTTNLRIYVTVAGERIFAGQFDKTMDAGAPLTFQSFSYA 598 

Query: 563 TINTAFTFPMSQSSFTVGADTFSSGNEVYIDRFELIPVTATLE 605 
TINTAFrFp SS T+GADTFSSGNEVY+DRFELI VTAT E 

Sbjct: 599 TINTAFTFPERSSSLTIGADTFSSGNEVYVDRFELIQVTATFE 641 

>spIP56953IC1CB_BACTG PESTICIDIAL CRYSTAL PROTEIN CRY1CB (INSECTICIDAL DELTA-ENDOTOXIN 
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CRYIC(B» (CRYSTALINE ENTOMOCIDAL PROTOXIN) (133 KDA 
CRYSTAL PROTEIN) 

pirl IA48970 insecticidal crystal toxin CryIC(b) - Bacillus thuringiensis 
Length = 1176 

Score = 495 bits (1275), Expect = e-139 
Identities = 290/623 (46%), Positives = 362/623 (57%), Gaps = 34/623 (5%) 

Query: 1 

Sbjct: 1 

Query: 60 

Sbjct: 61 

Query: 120 

Sbjct: 121 

Query: 180 

Sbjct: 181 

Query: 240 

Sbjct: 241 

Query: 297 

Sbjct: 301 

Query: 354 

Sbjct: 354 

Query: 408 

Sbjct: 414 

Query: 468 

Sbjct: 471 

Query: 528 

Sbjct: 531 

MENNIQNQCVPYNCLNNPEVEILNEER-STGRLPLDISLSLTRFLLSEFVPGVGVAFGLF 59 
MENNIQNQCVPYNCL+NPE +L+ ER STG +DISLSL + L+S FVPG G GL 
MENNIQNQCVPYNCLSNPEEILLDGERISTGNSSIDISLSLVQLLVSNFVPGGGFLVGLL 60 

DLIWGFITPSDWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEANP 119 
D +WG + PS W FL+QIEQLI +RI R+ AI+ L GL +++ IY+EA +EWEA+P 
DFVWGIVGPSPWDAFLVQIEQLINERIAAYARSAAISNLEGLGNNFNIYVEAFKEWEADP 120 

NNAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQG 179 
+N R V RF D L I +F + FE+PLLSVY QAANLHL++LRD+ FG 
DNPVTRTRVVDRFRILDGLLERDIPSFRIAGFEVPLLSVYAQAANLHLAILRDSSIFGAR 180 

WGLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLTLTVL 239 
WGL VN +YNRLI I Y HC DTYN+GL NL + + W +N+ RRDLTLTVL 
WGLTTINVNENYNRLIRHIDEYANHCADTYNRGLNNLPKSTYQDWITYNRLRRDLTLTVL 240 

DIVALFPNYDVRTYPIQTSSQLTREIYTSSVIEDSPVSANIPN--GFNRAEF-GVRPPHL 296 
DI A FP+YD R YPIQ+ QLTREIYT +1 +P ++ FN E +R PHL 
DlAAFFPSYDNRRYPIQSVGQLTREIYTDPLITFNPQLQSVAQLPTFNVMESNAIRTPHL 300 

MDFMNSLFVTAE--TVRSQTVWGGHLVSSRNTAGNRINFPSYGVFNPGGAIWIADEDPR- 353 
D +N+L + + +V WGGH V S G I P YG E PR 
FDVLNNLTIFTDWFSVGRNFYWGGHRVISNRIGGGNITSPIYG~------REANQEPPRS 353 

-----PFYRTLSDPVFVRGGFGNPHYVLGLRGVAFQQTGTN-HTRTFRNSGTIDSLDEIP 407 
P +RTLS+P F P LRGV + T ++ T+R GT+DSL E+P 

FTFNGPVFRTLSNPTFRPLQQPWPAPPFNLRGVEGVEFSTPLNSFTYRGRGTVDSLTELP 413 

PQDNSGAPWNDYSHVLNHVTFVRWPGEISGSDSWRAPMFSWTHRSATPTNTIDPERITQI 467 
P+DNS P YSH L H TFV+ G P+FSWTHRSAT N I P+ I QI 
PEDNSVPPREGYSHRLCHATFVQRSGT---PFLTTGPVFSWTHRSATDRNIIYPDVINQI 470 

PLVKAHTLQSGTTVVRGPGFTGGDILRRTSGGPFAYTIVNINGQLPQRYRARIRYASTTN 527 
PLVKA L SGT+VVRGPGFTGGDI+R G +N + QRYR R+RYA++ 
PLVKAFNLTSGTSVVRGPGFTGGDIIRTNVNGSVLSMSLNFSNTTLQRYRVRVRYAASQT 530 

LRIYVTVAGERIFAGQFNKTMDTGDPLTFQSFSYATINTAFTFPMSQSSFTVGADTFSSG 587 
+ + VTV G F TM LT QSF +A FP+ S+ + S 
MVMSVTVGGSTTGNQGFPSTMSANGALTSQSFRFA------EFPVGISASGSQGASISIS 584 

Query: 588 NEV-----YIDRFELIPVTATLE 605 
N V ++DR E +PVT+T E 

Sbjct: 585 NNVGRQMFHLDRIEFLPVTSTFE 607 
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>sp1Q037451C1EB BACTA Pesticidial crystal protein crylEb (Insecticidal delta-endotoxin 
CryIE(b» (Crystaline entomocidal protoxin) (134 kDa 
crystal protein) 

gb1AAA22346.11 (M73253) cryIE(b) [Bacillus thuringiensisj 
Length = 1174, 

Score = 488 bits (1256), Expect = e-137 
Identities = 288/619 (46%), positives = 369/619 (59%), Gaps = 30/619 (4%) 

Query: 1 MENNIQNQCVPYNCLNNPEVEILNEERSTGRLPLDISLSLTRFLLSEFVPGVGVAFGLFD 60 
MENNI+NQC+PYNCLNNPEVEIL ERS + +1 L L+R L+S +P GLFD 

Sbjct: 1 MENNIENQCIPYNCLNNPEVEILGIERSNSNVAAEIGLGLSRLLVSR-IPLGDFILGLFD 59 

Query: 61 LIWGFITPSDWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEANPN 120 
+IWG I PS W +FL QIE LI QRIE RN+AI+ L+GL++ Y IY A + WE +P 

Sbjct: 60 VIWGAIGPSQWDIFLEQIELLIGQRIEEFARNQAISRLQGLSNLYRIYTNAFKNWEVDPT 119 



Query: 121 NAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQGW 180 
N LRE++RI+F + + AL TAl F++ +EIPLLSVYVQAANLHLS+LRD FGQ W 

Sbjct: 120 NPALREEMRIQFNDMNSALTTAIPLFSVQGYEIPLLSVYVQAANLHLSVLRDVSVFGQRW 179 

Query: 181 GLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENL-RGTNTRQWARFNQFRRDLTLTVL 239 
G D+AT+N+ YN L LI YT + + YN GL L R R WARFN+FRR+LT++VL 

Sbjct: 180 GFDVATINSRYNDLTRLIGEYTDYAVRWYNTGLNRLPRNEGVRGWARFNRFRRELTISVL 239 

Query: 240 DIVALFPNYDVRTYPIQTSSQLTREIYTSSVIE--DSPVSANIPNGFNRAEFGVRPPHLM 297 
DI++ F NYD R YPI T QLTRE+YT VI D V+ + + N A +R PHLM 

Sbjct: 240 DIISFFQNYDSRLYPIPTIYQLTREVYTDPVINITDYRVTPSFESIENSA---IRSPHLM 296 

Query: 298 DFMNSLFVTAETVRSQTVWGGHLVSSRNTAGNR-INFPSYGV-FNPGGAIWIADE---DP 352 
DF+N++ + + +R W GH V+S T ++ 1+ P YG+ N + IA 

Sbjct: 297 DFLNNIIIDTDLIRGVHYWAGHRVTSHFTGSSQVISSPQYGITANAEPSRTIAPSTFPGL 356 

Query: 353 RPFYRTLSDPVFVRGGFGNPHYVLG-LRGVAFQQTGTNHTRTFRNSGTIDSLDEIPPQDN 411 
FYRTLSDP F R P + ++GV F Q N +R GT+DSLDE+P 

Sbjct: 357 NLFYRTLSDPFFRRSDNIMPTLGINVVQGVGFIQP-NNGEVLYRRRGTVDSLDELPIDGE 415 

Query: 412 SGAPWNDYSHVLNHVTFVRWPGEISGSDSWRAPMFSWTHRSATPTNTIDPERITQIPLVK 471 
+ YSH L+HVT R + ++ P F WTH SAT N I P+ ITQIPLVK 

Sbjct: 416 NSLV--GYSHRLSHVTLTR---SLYNTNITSLPTFVWTHHSATDRNIIYPDVITQIPLVK 470 

Query: 472 AHTLQSGTTVVRGPGFTGGDILRRTSGGPFAYTIVNINGQLPQRYRARIRYASTTNLRIY 531 
+ +L SGT+VVRGPGFTGGDI+R G +N + QRYR R+RYA++ + + 

Sbjct: 471 SFSLTSGTSVVRGPGFTGGDIIRTNVNGNVLSMSLNFSNTSLQRYRVRVRYAASQTMVMR 530 

Query: 532 VTVAGERIFAGQFNKTMDTGDPLTFQSFSYATINTAFTFPMSQS-----SFTVGADTFSS 586 
V V G F F TM LT QSF +A + SQ+ S G TF 

Sbjct: 531 VNVGGSTTFDQGFPSTMSANGSLTSQSFRFAEFPVGISTSGSQTAGISISNNPGRQTF-- 588 

Query: 587 GNEVYIDRFELIPVTATLE 605 
++DR E IPV AT E 

Sbjct: 589 ----HLDRIEFIPVDATFE 603 

>gbIAAD55947.11 (AF177675) Cry lAc insecticidal toxin [synthetic construct] 
Length = 587 

Score = 482 bits (1240), Expect = e-135 
Identities = 281/589 (47%), positives = 351/589 (58%), Gaps = 18/589 (3%) 

Query: 29 TGRLPLDISLSLTRFLLSEFVPGVGVAFGLFDLIWGFITPSDWSLFLLQIEQLIEQRIET 88 
TG P+DISLSLT+FLLSEFVPG G GL D+IWG PS W FL+QIEQLI QRIE 

Sbjct: 5 TGYTPIDISLSLTQFLLSEFVPGAGFVLGLVDIIWGIFGPSQWDAFLVQIEQLINQRIEE 64 

Query: 89 LERNRAITTLRGLADSYEIYIEALREWEANPNNAQLREDVRIRFANTDDALITAINNFTL 148 
RN+AI+ L GL++ Y+IY E+ REWEA+P N LRE++RI+F + + AL TAl F + 

Sbjct: 65 FARNQAISRLEGLSNLYQIYAESFREWEADPTNPALREEMRIQFNDMNSALTTAIPLFAV 124 

Query: 149 TSFEIPLLSVYVQAANLHLSLLRDAVSFGQGWGLDIATVNNHYNRLINLIHRYTKHCLDT 208 
++++PLLSVYVQAANLHLS+LRD FGQ WG D AT+N+ YN L LI YT + + 

Sbjct: 125 QNYQVPLLSVYVQAANLHLSVLRDVSVFGQRWGFDAATINSRYNDLTRLIGNYTDYAVRW 184 

Query: 209 YNQGLENLRGTNTRQWARFNQFRRDLTLTVLDIVALFPNYDVRTYPIQTSSQLTREIYTS 268 
YN GLE + G ++R W R+NQFRR+LTLTVLDIVALFPNYD R YPI+T SQLTREIYT+ 

Sbjct: 185 YNTGLERVWGPDSRDWVRYNQFRRELTLTVLDIVALFPNYDSRRYPIRTVSQLTREIYTN 244 

Query: 269 SVIEDSPVSANIPNGFNRAEFGVRPPHLMDFMNSLFVTAETVRSQTVWGGH--LVSSRNT 326 
V+E+ + E +R PHLMD +NS+ + + R W GH + S 

Sbjct: 245 PVLEN--FDGSFRGSAQGIERSIRSPHLMDILNSITIYTDAHRGYYYWSGHQIMASPVGF 302 

Query: 327 AGNRINFPSYGVF-NPGGAIWIADEDPRPFYRTLSDPVFVRG---GFGNPHY-VLGLRGV 381 
+G FP YG N I + + YRTLS ++ R G N VL 

Sbjct: 303 SGPEFTFPLYGTMGNAAPQQRIVAQLGQGVYRTLSSTLYRRPFNIGINNQQLSVLDGTEF 362 

Query: 382 AFQQTGTNHTRTFRNSGTIDSLDEIPPQDNSGAPWNDYSHVLNHVTFVRWPGEISGSDSW 441 
A+ + + +R SGT+DSLDEIPPQ+N+ P +SH L+HV+ R S 

Sbjct: 363 AYGTSSNLPSAVYRKSGTVDSLDEIPPQNNNVPPRQGFSHRLSHVSMFRSGSSNSSVSII 422 
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Query: 442 

Sbjct: 423 

Query: 500 

Sbjct: 482 

RAPMFSWTHRSATPTNTIDPERITQIPLVKAHTLQSGTTVVRGPGFTGGDILRRTSGG-- 499 
RAPMFSW HRSA N I + ITQIP VK + L +G +V+ GPGFTGGD++R S G 
RAPMFSWIHRSAEFNNIIASDSITQIPAVKGNFLFNG-SVISGPGFTGGDLVRLNSSGNN 481 

--PFAYTIVNIN-GQLPQRYRARIRYASTTNLRIYVTVAGERIFAGQFNKTMDTGDPLTF 556 
Y V 1+ RYR R+RYAS T + + V IF+ T + D L 

IQNRGYIEVPIHFPSTSTRYRVRVRYASVTPIHLNVNWGNSSIFSNTVPATATSLDNLQS 541 

Query: 557 QSFSYATINTAFTFPMSQSSFTVGADTFSSGNEVYIDRFELIPVTATLE 605 
F Y AFT S VG FS V IDRFE IPVTATLE 

Sbjct: 542 SDFGYFESANAFT---SSLGNIVGVRNFSGTAGVIIDRFEFIPVTATLE 587 

>gbIAAK14338.11 (AF327926) insecticidal crystal protein BTRX27 [Bacillus 
thuringiensis serovar kuntha1aRX27] 

Length = 1118 

Score = 475 bits (1223), Expect = e-133 
Identities = 278/598 (46%), positives = 352/598 (58%), Gaps = 17/598 (2%) 

Query: 19 EVEILNEERSTGRLPLDISLSLTRFLLSEFVPGVGVAFGLFDLIWGFITPSDWSLFLLQI 78 
E + E TG P+DISLSLT+FLLSEFVPG G GL D+IWG PS W FL QI 

Sbjct: 19 EEKYCGERIETGYTPIDISLSLTQFLLSEFVPGAGFELGLVDIIWGIFGPSQWDAFLGQI 78 

Query: 79 EQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEANPNNAQLREDVRIRFANTDDA 138 
EQLI QRIE RN+AI+ L GL++ Y+IY E+ REWEA+P N LRE++RI+F + + A 

Sbjct: 79 EQLINQRIEEFARNQAISRLEGLSNLYQIYPESFREWEADPTNPALREEMRIQFNDMNSA 138 

Query: 139 LITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQGWGLDIATVNNHYNRLINLI 198 
L TAI F + ++++PLLSVYVQAA + +S R + + H+ L LI 

Sbjct: 139 LTTAIPLFAVQNYQVPLLSVYVQAAMVCVSGGRFGGPRALSSRFNALNLRIHWTTLSRLI 198 

Query: 199 HRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLTLTVLDIVALFPNYDVRTYPIQTS 258 
T H YN GL + G ++R W R+NQFRR+LTLTVLDIV+LFPNYD RTYPI+T 

Sbjct: 199 GNCTDHPGYWYNTGLGRVWGRDSRDWIRYNQFRRELTLTVLDIVSLFPNYDSRTYPIRTV 258 

Query: 259 SQLTREIYTSSVIEDSPVSANIPNGFNRAEFGV----RPPHLMDFMNSLFVTAETVRSQT 314 
SQLT EIYT+ V+E N F + G+ R PHLMD +NS+ + + R + 

Sbjct: 259 SQLTEEIYTNPVLE------NFDGSFRGSARGIEGRFRSPHLMDILNSITIYTDAHRGEY 312 

Query: 315 VWGGH--LVSSRNTAGNRINFPSYGVF-NPGGAIWIADEDPRPFYRTLSDPVFVRG---G 368 
W GH + SS +G FP YG N I + + YRTLS ++ R G 

Sbjct: 313 YWSGHQIMASSVGFSGPEFTFPLYGTLGNAAPQPPIGAQTGQGVYRTLSSTLYRRPFYIG 372 

Query: 369 FGNPHY-VLGLRGVAFQQTGTNHTRTFRNSGTIDSLDEIPPQDNSGAPWNDYSHVLNHVT 427 
N H VLG A+ + + +R GT+DSLDEIP Q+ + P +SH L+HV+ 

Sbjct: 373 INNQHLSVLGGVEFAYGTSSYLPSAVYRKRGTVDSLDEIPHQNTTVKPRQGFSHRLSHVS 432 

Query: 428 FVRWPGEISGSDSWRAPMFSWTHRSATPTNTIDPERITQIPLVKAHTLQSGTTVVRGPGF 487 
R S RAPMFSW RSA N I +ITQIPL K+ L SGT+VV+GPGF 

Sbjct: 433 MFRSGFSNSSVSIIRAPMFSWILRSAEFNNIIPSSQITQIPLTKSTNLGSGTSVVKGPGF 492 

Query: 488 TGGDILRRTSGGPFAYTIVNINGQLPQRYRARIRYASTTNLRIYVTVAGERIFAGQFNKT 547 
TGGDILRRTS G + VNI L QRYR RIRYASTTNL+ + ++ GIG ++ T 

Sbjct: 493 TGGDILRRTSPGQISTLRVNITAPLSQRYRVRIRYASTTNLQFHTSIDGRPINQGIYSAT 552 

Query: 548 MDTGDPLTFQSFSYATINTAFTFPMSQSSFTVGADTFSSGNEVYIDRFELIPVTATLE 605 
M +G L +F T F F S FT+ A F+SGNEVYIDR E +P T E 

Sbjct: 553 MSSGSNLQSGTFRTVGFTTPFNFSNGSSVFTLSAHVFNSGNEVYIDRIEFVPAEVTFE 610 
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>sp1Q457091C1IB BACTE Pesticidial crystal protein cry1Ib (Insecticidal delta-endotoxin 
CryII(b» (Crystaline entomocida1 protoxin) (81 kDa 
crystal protein) 

pirl 1140590 cryV465 protein - Bacillus thuringiensis 
gb1AAA82114.11 (U07642) cryV465 gene product [Bacillus thuringiensis] 

Length = 719 

Score = 418 bits (1074), Expect = e-115 
Identities = 249/595 (41%), Positives = 330/595 (54%), Gaps 60/595 (10%) 



Query: 49 

Sbjct: 76 

Query: 106 

Sbjct: 136 

Query: 166 

Sbjct: 196 

Query: 226 

Sbjct: 256 

Query: 279 

Sbjct: 316 

Query: 332 

Sbjct: 375 

Query: 371 

Sbjct: 435 

Query: 431 

Sbjct: 477 

Query: 491 

Sbjct: 534 

Query: 551 

Sbjct: 594 

VPGVGVAFGLFDLIWGFITP---SDWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSY 105 
VP G L+ I G + P S W +F+ +E++I Q+I T RN+A++ LRGL D+ 
VPFAGQIASLYSFILGELWPKGKSQWEIFMEHVEEIINQKILTYARNKALSDLRGLGDAL 135 

EIYIEALREWEANPNNAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANL 165 
+Y E+L W N NN + R V+ ++ + + + +F ++ E+PLL +Y QAANL 

AVYHESLESWVENRNNTRARSVVKNQYIALELMFVQKLPSFAVSGEEVPLLPIYAQAANL 195 

HLSLLRDAVSFGQGWGLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWA 225 
HL LLRDA FG+ WGL + ++ YNR + Y+ HC+ YN GL NLRGTN + W 
HLLLLRDASIFGKEWGLSASEISTFYNRQVERTRDYSDHCIKWYNTGLNNLRGTNAKSWV 255 

RFNQFRRDLTLTVLDIVALFPNYDVRTYPIQTSSQLTREIYTSSVIEDSPVSA------- 278 
R+NQFR+D+TL VLD+VALFP+YD YPI+T+SQLTRE+YT ++ P A 
RYNQFRKDMTLMVLDLVALFPSYDTLVYPIKTTSQLTREVYTDAIGTVHPNQAFASTTWY 315 

-NIPNGFNRAEFGV-RPPHLMDFMN-----SLFVTAETVRSQTVWGGHLVSSRNTAGNRI 331 
N F+ E V R PHL+DF+ SL + +WGGH + SR G + 

NNNAPSFSAIEAAVIRSPHLLDFLEKVTIYSLLSRWSNTQYMNMWGGHRLESR-PIGGAL 374 

NFPSYGVFNPGGAIWIADEDPRPFYRT---------LSDPV--FVRGGF----------G 370 
N + G N R YRT L+ PV R F 
NTSTQGSTNTSINPVTLQFTSRDVYRTESLAGLNLFLTQPVNGVPRVDFHWKFPTLPIAS 434 

NPHYVLGLRGVAFQQTGTNHTRTFRNSGTIDSLDEIPPQDNSGAPWNDYSHVLNHVTFVR 430 
+ Y LG GV Q DS +E+PP+ + YSH L+H+ 
DNFYYLGYAGVGTQLQ--------------DSENELPPETTGQPNYESYSHRLSHI---- 476 

WPGEISGSDSWRAPMFSWTHRSATPTNTIDPERITQIPLVKAHTLQSGTTVVRGPGFTGG 490 
G IS S +A ++SWTHRSA TNTI+P ITQIPLVKAL SG VVRGPGFTGG 

--GLISASHV-KALVYSWTHRSADRTNTIEPNSITQIPLVKAFNLSSGAAVVRGPGFTGG 533 

DILRRTSGGPFAYTIVNINGQLPQRYRARIRYASTTNLRIYVTVAGERIFAGQFNKTMDT 550 
DILRRT+ G F VNIN QRYR RIRYASTT+L+ + ++ G+ I G F+ TM+ 
DILRRTNTGTFGDIRVNINPPFAQRYRVRIRYASTTDLQFHTSINGKAINQGNFSATMNR 593 

GDPLTFQSFSYATINTAFTFPMSQSSFTVGADTFSSGNEVYIDRFELIPVTATLE 605 
G+ L +++F T F+F QS+FT+GA FSSGNEVYIDR E +PV T E 
GEDLDYKTFRTIGFTTPFSFSDVQSTFTIGAWNFSSGNEVYIDRIEFVPVEVTYE 648 

>gbIAAK66742.1IAF373207 1 (AF373207) Cry1Ia [Bacillus thuringiensis) 
Length = 719 

Score = 416 bits (1068) , Expe·ct = e-115 
Identities = 253/633 (39%), Positives = 350/633 (54%), Gaps = 42/633 (6%) 

Query: 2 

Sbjct: 29 

Query: 61 

Sbjct: 88 

Query: 118 

Sbjct: 148 

Query: 178 

Sbjct: 208 

Query: 238 

Sbjct: 268 

Query: 289 

ENNIQNQCVPY-NCLNNPEVEILNEERSTGRLPLDISLSLTRFLLSEFVPGVGVAFGLFD 60 
E +1+ Q + + +CL E E + S + I ++ + L + VP G L+ 
ETDIELQNINHEDCLKMSEYENVEPFVSASTIQTGIGIA-GKILGTLGVPFAGQVASLYS 87 

LIWGFITP---SDWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEA 117 
I G + P + W +F+ +E++I Q+I T RN+A+T L+GL D+ +Y ++L W 

FILGELWPKGKNQWEIFMEHVEEIINQKISTYARNKALTDLKGLGDALAVYHDSLESWVG 147 

NPNNAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFG 177 
N NN + R V+ ++ + + + +F ++ E+PLL +Y QAANLHL.LLRDA FG 
NRNNTRARSVVKSQYIALELMFVQKLPSFAVSGEEVPLLPIYAQAANLHLLLLRDASIFG 207 

QGWGLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLTLT 237 
+ WGL + ++ YNR + Y+ HC+ Y+ GL NLRGTN W R+NQFRRD+TL 
KEWGLSSSEISTFYNRQVERAGDYSDHCVKWYSTGLNNLRGTNAESWVRYNQFRRDMTLM 267 

VLDIVALFPNYQVRTYPIQTSSQLTREIYTSSVIEDSP---------VSANIPNGFNRAE 288 
VLD+VALFP+YD + YPI+T++QLTRE+YT ++ P + N P+ F+ E 
VLDLVALFPSYDTQMYPIKTTAQLTREVYTDAIGTVHPHPSFTSTTWYNNNAPS-FSAIE 326 

FG-VRPPHLMDFMN-----SLFVTAETVRSQTVWGGHLVSSRNTAGNRINFPSYGVFNPG 342 
VR PHL+DF+ SL + +WGGH + R T G +N + G N 
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Sbjct: 327 AAVVRNPHLLDFLEQVTIYSLLSRWSNTQYMNMWGGHKLEFR-TIGGTLNISTQGSTNTS 385 

Query: 343 GAIWIADEDPRPFYRTLSDPVFVRGGFGNPHYVLGLRGVAFQQTGTNHTRTFRN------ 396 
R YRT S H V G+ V F H N 

Sbjct: 386 INPVTLPFTSRDVYRTES---LAGLNLFLTHPVNGVPRVDFHWKFVTHPIASDNFYYPGY 442 

Query: 397 ----SGTIDSLDEIPPQDNSGAPWNDYSHVLNHVTFVRWPGEISGSDSWRAPMFSWTHRS 452 
+ DS +E+PP+ + YSH L+H+ G IS S +A ++SWTHRS 

Sbjct: 443 AGIGTQLQDSENELPPEATGQPNYESYSHRLSHI------GLISASHV-KALVYSWTHRS 495 

Query: 453 ATPTNTIDPERITQIPLVKAHTLQSGTTVVRGPGFTGGDILRRTSGGPFAYTIVNINGQL 512 
A TNTI+P ITQIPLVKA L SG VVRGPGFTGGDILRRT+ G F VNIN 

Sbjct: 496 ADRTNTIEPNSITQIPLVKAFNLSSGAAVVRGPGFTGGDILRRTNTGTFGDIRVNINPPF 555 

Query: 513 PQRYRARIRYASTTNLRIYVTVAGERIFAGQFNKTMDTGDPLTFQSFSYATINTAFTFPM 572 
QRYR RIRYASTT+L+ + ++ G+ I G F+ TM+ G+ L +++F T F+F 

Sbjct: 556 AQRYRVRIRYASTTDLQFHTSINGKAINQGNFSATMNRGEDLDYKTFRTVGFTTPFSFLD 615 

Query: 573 SQSSFTVGADTFSSGNEVYIDRFELIPVTATLE 605 
QS+FT+GA FSSGNEVYIDR E +PV T E 

Sbjct: 616 VQSTFTIGAWNFSSGNEVYIDRIEFVPVEVTYE 648 
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>spIQ45739IC1BB_BACTU PESTICIDIAL CRYSTAL PROTEIN CRY1BB (INSECTICIDAL DELTA-ENDOTOXIN 
CRYIB(B» (CRYSTALINE ENTOMOCIDAL PROTOXIN) (140 KDA 
CRYSTAL PROTEIN) 

gb1AAA22344.11 (L32020) crystal protein [Bacillus thuringiensisj 
Length = 1229 

Score = 415 bits (1067), Expect = e-115 
Identities = 255/595 (42%), Positives = 332/595 (54%), Gaps = 59/595 (9%) 

Query: 49 VPGVGVAFGLFDLIWGFITPSD---WSLFLLQIEQLIEQRIETLERNRAITTLRGLADSY 105 
VP G + + G + PS W +FL +EQLI Q++ RN AI L GL Y 

Sbjct: 72 VPFAGQLASFYSFLVGELWPSGRDPWEIFLEHVEQLIRQQVTENTRNTAIARLEGLGRGY 131 

Query: 106 EIYIEALREWEANPNNAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANL 165 
Y +AL W N N+A+ R + R+ + + TAl F + + E+PLL VY QAANL 

Sbjct: 132 RSYQQALETWLDNRNDARSRSIILERYVALELDITTAIPLFRIRNEEVPLLMVYAQAANL 191 

Query: 166 HLSLLRDAVSFGQGWGLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWA 225 
HL LLRDA FG WG+ + VN +Y I Y+ HC+ YN GL NLRGTN W 

Sbjct: 192 HLLLLRDASLFGSEWGMASSDVNQYYQEQIRYTEEYSNHCVQWYNTGLNNLRGTNAESWL 251 

Query: 226 RFNQFRRDLTLTVLDIVALFPNYDVRTYPIQTSSQLTREIYTSSVIEDSPVSANIPNGF- 284 
R+NQFRRDLTL VLD+VALFP+YD RTYPI TS+QLTREIYT D N P+GF 

Sbjct: 252 RYNQFRRDLTLGVLDLVALFPSYDTRTYPINTSAQLTREIYT-----DPIGRTNAPSGFA 306 

Query: 285 -------NRAEFGV------RPPHLMDFMNSLFVTAETVR-----SQTVWGGHLVSSRNT 326 
N F RPPHL+DF L + + + R W GH ++ R 

Sbjct: 307 STNWFNNNAPSFSAIEAAIFRPPHLLDFPEQLTIYSASSRWSSTQHMNYWVGHRLNFR-P 365 

Query: 327 AGNRINFPSYGVFNPGGAIWIADE-DPRPFYRTLSD---------PV----FVRGGFGNP 372 
G +N + G+ N + + R YRT S+ PV + R F NP 

Sbjct: 366 IGGTLNTSTQGLTNNTSINPVTLQFTSRDVYRTESNAGTNILFTTPVNGVPWARFNFINP 425 

Query: 373 HYVLGLRGVAFQQTGTNHTRTFRNSG--TIDSLDEIPPQDNSGAPWNDYSHVLNHVTFVR 430 
+ +++ T +++ ++ G DS E+PP+ + YSH L+H+ 

Sbjct: 426 QNI-------YERGATTYSQPYQGVGIQLFDSETELPPETTERPNYESYSHRLSHI---- 474 

Query: 431 WPGEISGSDSWRAPMFSWTHRSATPTNTIDPERITQIPLVKAHTLQSGTTVVRGPGFTGG 490 
GIG ++ RAP++SWTHRSA TNTI P RITQIPLVKA L SG TVV GPGFTGG 

Sbjct: 475 --GLIIG-NTLRAPVYSWTHRSADRTNTIGPNRITQIPLVKALNLHSGVTVVGGPGFTGG 531 

Query: 491 DILRRTSGGPFAYTIVNINGQLPQRYRARIRYASTTNLRIYVTVAGERIFAGQFNKTMDT 550 
DILRRT+ G F +NIN L QRYR RIRYASTT+L+ + + G + G F++TM+ 

Sbjct: 532 DILRRTNTGTFGDIRLNINVPLSQRYRVRIRYASTTDLQFFTRINGTTVNIGNFSRTMNR 591 

Query: 551 GDPLTFQSFSYATINTAFTFPMSQSSFTVGADTFSSGNEVYIDRFELIPVTATLE 605 
GD L ++SF A +T F F +QS+FT+GA +FS+ EVYIDR E +P T E 



Sbjct: 592 GDNLEYRSFRTAGFSTPFNFLNAQSTFTLGAQSFSN-QEVYIDRVEFVPAEVTFE 645 

>embICAA70124.11 (Y08920) Bt toxin [Bacillus thuringiensisj 
Length 719 

Score = 415 bits (1067), Expect = e-115 
Identities = 255/635 (40%), Positives = 353/635 (55%), Gaps = 46/635 (7%) 

Query: 2 ENNIQNQCVPY-NCLNNPEVEILNEERSTGRLPLDISLSLTRFLLSEFVPGVGVAFGLFD 60 
E +1+ Q + + +CL E E + S + I ++ + L + VP G L+ 

Sbjct: 29 ETDIELQNINHEDCLKMSEYENVEPFVSASTIQTGIGIA-GKILGTLGVPFAGQVASLYS 87 

Query: 61 LIWGFITP---SDWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEA 117 
I G + P + W +F+ +E++I Q+I T RN+A+T L+GL D+ +Y ++L W 

Sbjct: 88 FILGELWPKGKNQWEIFMEHVEEIINQKISTYARNKALTDLKGLGDALAVYHDSLESWVG 147 

Query: 118 NPNNAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFG 177 
N NN + R VR ++ + + + +F ++ E+PLL +Y QAANLHL LLRDA FG 

Sbjct: 148 NRNNTRARSVVRSQYIALELMFVQKLPSFAVSGEEVPLLPIYAQAANLHLLLLRDASIFG 207 

Query: 178 QGWGLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLTLT 237 
+ WGL + ++ YNR + Y+ HC+ Y+ GL NLRGTN W R+NQFRRD+TL 

Sbjct: 208 KEWGLSSSEISTFYNRQVERAGDYSDHCVKWYSTGLNNLRGTNAESWVRYNQFRRDMTLM 267 

Query: 238 VLDIVALFPNYDVRTYPIQTSSQLTREIYTSSVIEDSP---------VSANIPNGFNRAE 288 
VLD+VALFP+YD + YPI+T++QLTRE+YT ++ P + N P+ F+ E 

Sbjct: 268 VLDLVALFPSYDTQMYPIKTTAQLTREVYTDAIGTVHPHPSFTSTTWYNNNAPS-FSAIE 326 

Query: 289 FG-VRPPHLMDFMN-----SLFVTAETVRSQTVWGGHLVSSRNTAGNRINFPSYGVFNPG 342 
VR PHL+DF+ SL + +WGGH + R T G +N + G N 

Sbjct: 327 AAVVRNPHLLDFLEQVTIYSLLSRWSNTQYMNMWGGHKLEFR-TIGGTLNISTQGSTNTS 385 

Query: 343 GAIWIADEDPRPFYRT---------LSDPVFVRGGFGNPHYVLGLRGVAFQQTGTN-HTR 392 
R YRT L+ PV G P +V N + 

Sbjct: 386 INPVTLPFTSRDVYRTESLAGLNLFLTQPV-----NGVPRVDFHWKFVTHPIASDNFYYP 440 

Query: 393 TFRNSGT--IDSLDEIPPQDNSGAPWNDYSHVLNHVTFVRWPGEISGSDSWRAPMFSWTH 450 
+ GT DS +E+PP+ + YSH L+H+ G IS S +A ++SWTH 

Sbjct: 441 GYAGIGTQLQDSENELPPEATGQPNYESYSHRLSHI------GLISASHV-KALVYSWTH 493 

Query: 451 RSATPTNTIDPERITQIPLVKAHTLQSGTTVVRGPGFTGGDILRRTSGGPFAYTIVNING 510 
RSA TNTI+P ITQIPLVKA L SG VVRGPGFTGGDILRRT+ G F VNIN 

Sbjct: 494 RSADRTNTIEPNSITQIPLVKAFNLSSGAAVVRGPGFTGGDILRRTNTGTFGDIRVNINP 553 

Query: 511 QLPQRYRARIRYASTTNLRIYVTVAGERIFAGQFNKTMDTGDPLTFQSFSYATINTAFTF 570 
QRYR RIRYASTT+L+ + ++ G+ I G F+ TM+ G+ L +++F T F+F 

Sbjct: 554 PFAQRYRVRIRYASTTDLQFHTSINGKAINQGNFSATMNRGEDLDYKTFRTVGFTTPFSF 613 

Query: 571 PMSQSSFTVGADTFSSGNEVYIDRFELIPVTATLE 605 
QS+FT+GA FSSGNEVYIDR E +PV T E 

Sbjct: 614 LDVQSTFTIGAWNFSSGNEVYIDRIEFVPVEVTYE 648 
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>spIQ45774IC1BC_BACTM PESTICIDIAL CRYSTAL PROTEIN CRY1BC (INSECTICIDAL DELTA-ENDOTOXIN 
CRYIB(C)) (CRYSTALINE ENTOMOCIDAL PROTOXIN) (140 KDA 
CRYSTAL PROTEIN) 

emb1CAA86568.11 (Z46442) delta-endotoxin [Bacillus thuringiensisj 
Length = 1233 

Score = 415 bits (1067), Expect = e-115 
Identities = 255/595 (42%), Positives = 332/595 (54%), Gaps = 59/595 (9%) 

Query: 49 VPGVGVAFGLFDLIWGFITPSD---WSLFLLQIEQLIEQRIETLERNRAITTLRGLADSY 105 
VP G + + G + PS W +FL +EQLI Q++ RN AI L GL Y 

Sbjct: 72 VPFAGQLASFYSFLVGELWPSGRDPWEIFLEHVEQLIRQQVTENTRNTAIARLEGLGRGY 131 

Query: 106 EIYI~AL~EWEANPNNAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANL 165 
Y +AL W N N+A+ R + R+ + + TAl F + + E+PLL VY QAANL 

Sbjct: 132 RSYQQALETWLDNRNDARSRSIILERYVALELDITTAIPLFRIRNEEVPLLMVYAQAANL 191 
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Query: 166 

Sbjct: 192 

Query: 226 

Sbjct: 252 

Query: 285 

Sbjct: 307 

Query: 327 

Sbjct: 366 

Query: 373 

Sbjct: 426 

Query: 431 

Sbjct: 475 

Query: 491 

Sbjct: 532 

Query: 551 

Sbjct: 592 

HLSLLRDAVSFGQGWGLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWA 225 
HL LLRDA FG WG+ + VN +Y I Y+ HC+ YN GL NLRGTN W 
HLLLLRDASLFGSEWGMASSDVNQYYQEQIRYTEEYSNHCVQWYNTGLNNLRGTNAESWL 251 

RFNQFRRDLTLTVLDIVALFPNYDVRTYPIQTSSQLTREIYTSSVIEDSPVSANIPNGF- 284 
R+NQFRRDLTL VLD+VALFP+YD RTYPI TS+QLTREIYT D N P+GF 
RYNQFRRDLTLGVLDLVALFPSYDTRTYPINTSAQLTREIYT-----DPIGRTNAPSGFA 306 

-------NRAEFGV------RPPHLMDFMNSLFVTAETVR-----SQTVWGGHLVSSRNT 326 
N F RPPHL+DF L + + + R W GH ++ R 

STNWFNNNAPSFSAIEAAIFRPPHLLDFPEQLTIYSASSRWSSTQHMNYWVGHRLNFR-P 365 

AGNRINFPSYGVFNPGGA1WIADE-DPRPFYRTLSD---------PV----FVRGGFGNP 372 
G +N + G+ N + + R YRT S+ PV + R F NP 

IGGTLNTSTQGLTNNTSINPVTLQFTSRDVYRTESNAGTN1LFTTPVNGVPWARFNFINP 425 

HYVLGLRGVAFQQTGTNHTRTFRNSG--T1DSLDEIPPQDNSGAPWNDYSHVLNHVTFVR 430 
+ +++ T +++ ++ G DS E+PP+ + YSH L+H+ 

QNI-------YERGATTYSQPYQGVG1QLFDSETELPPETTERPNYESYSHRLSHI---- 474 

WPGEI SGSDSWRAPMFSWTHRSATPTNT1 DPERITQIPLVKAHTLQSGTTVVRGP GFTGG 490 
GIG ++ RAP++SWTHRSA TNTI P RITQIPLVKA L SG TVV GPGFTGG 

--GLIIG-NTLRAPVYSWTHRSADRTNTIGPNRITQIPLVKALNLHSGVTVVGGPGFTGG 531 

DILRRTSGGPFAYTIVNINGQLPQRYRARIRYASTTNLRIYVTVAGERIFAGQFNKTMDT 550 
DILRRT+ G F +N1N L QRYR R1RYASTT+L+ + + G + G F++TM+ 
DILRRTNTGTFGDIRLNINVPLSQRYRVRIRYASTTDLQFFTRINGTTVNIGNFSRTMNR 591 

GDPLTFQSFSYAT1NTAFTFPMSQSSFTVGADTFSSGNEVY1DRFELIPVTATLE 605 
GD L ++SF A +T F F +QS+FT+GA +FS+ EVYIDR E +P T E 
GDNLEYRSFRTAGFSTPFNFLNAQSTFTLGAQSFSN-QEVYIDRVEFVPAEVTFE 645 
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>sp1Q457521C11A BACTK Pesticidial crystal protein crylIa (Insecticidal delta-endotoxin 
CryII(a» (Crystaline entomocidal protoxin) (81 kDa 
crystal protein) 

pirl 1139815 insecticidal protein cryV - Bacillus thuringiensis 
gb1AAA22354.11 (M98544) insecticidal protein [Bacillus thuringiensis] 

Length = 719 

Score = 414 bits (1064), Expect = e-1l4 
Identities = 254/635 (40%), positives = 353/635 (55%), Gaps = 46/635 (7%) 

Query: 2 ENNIQNQCVPY-NCLNNPEVEILNEERSTGRLPLDISLSLTRFLLSEFVPGVGVAFGLFD 60 
E +1+ Q + + +CL E E + S + I ++ + L + VP G L+ 

Sbjct: 29 ETDIELQNINHEDCLKMSEYENVEPFVSASTIQTGIGIA-GKILGTLGVPFAGQVASLYS 87 

Query: 61 LIWGFITP---SDWSLFLLQIEQL1EQRIETLERNRAITTLRGLADSYEIYIEALREWEA 117 
I G + P + W +F+ +E++I Q+I T RN+A+T L+GL D+ +Y ++L W 

Sbjct: 88 FILGELWPKGKNQWEIFMEHVEEIINQKISTYARNKALTDLKGLGDALAVYHDSLESWVG 147 

Query: 118 NPNNAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFG 177 
N NN + R V+ ++ + + + +F ++ E+PLL +Y QAANLHL LLRDA FG 

Sbjct: 148 NRNNTRARSVVKSQYIALELMFVQKLPSFAVSGEEVPLLPIYAQAANLHLLLLRDASIFG 207 

Query: 178 QGWGLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLTLT 237 
+ WGL + ++ YNR + Y+ HC+ Y+ GL NLRGTN W R+NQFRRD+TL 

Sbjct: 208 KEWGLSSSEISTFYNRQVERAGDYSDHCVKWYSTGLNNLRGTNAESWVRYNQFRRDMTLM 267 

Query: 238 VLDIVALFPNYDVRTYPIQTSSQLTREIYTSSVIEDSP---------VSANIPNGFNRAE 288 
VLD+VALFP+YD + YPI+T++QLTRE+YT ++ P + N P+ F+ E 

Sbjct: 268 VLDLVALFPSYDTQMYPIKTTAQLTREVYTDAIGTVHPHPSFTSTTWYNNNAPS-FSA1E 326 

Query: 289 FG-VRPPHLMDFMN-----SLFVTAETVRSQTVWGGHLVSSRNTAGNRINFPSYGVFNPG 342 
VR PHL+DF+ SL + +WGGH + R T G +N + G N 

Sbjct: 327 AAVVRNPHLLDFLEQVTIYSLLSRWSNTQYMNMWGGHKLEFR-T1GGTLNISTQGSTNTS 385 

Query: 343 GAIWIADEDPRPFYRT---------LSDPVFVRGGFGNPHYVLGLRGVAFQQTGTN-HTR 392 
R YRT L+ PV G P + V N + 

Sbjct: 386 INPVTLPFTSRDVYRTESLAGLNLFLTQPV-----NGVPRVDFHWKFVTHPIASDNFYYP 440 
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Query: 393 TFRNSGT--IDSLDEIPPQDNSGAPWNDYSHVLNHVTFVRWPGEISGSDSWRAPMFSWTH 450 
+ GT DS +E+PP+ + YSH L+H+ G IS S +A ++SWTH 

Sbjct: 441 GYAGIGTQLQDSENELPPEATGQPNYESYSHRLSHI------GLISASHV-KALVYSWTH 493 

Query: 451 RSATPTNTIDPERITQIPLVKAHTLQSGTTVVRGPGFTGGDILRRTSGGPFAYTIVNING 510 
RSA TNTI+P ITQIPLVKA L SG VVRGPGFTGGDILRRT+ G F VNIN 

Sbjct: 494 RSADRTNTIEPNSITQIPLVKAFNLSSGAAVVRGPGFTGGDILRRTNTGTFGDIRVNINP 553 

Query: 511 QLPQRYRARIRYASTTNLRIYVTVAGERIFAGQFNKTMDTGDPLTFQSFSYATINTAFTF 570 
QRYR RIRYASTT+L+ + ++ G+ I G F+ TM+ G+ L +++F T F+F 

Sbjct: 554 PFAQRYRVRIRYASTTDLQFHTSINGKAINQGNFSATMNRGEDLDYKTFRTVGFTTPFSF 613 

Query: 571 PMSQSSFTVGADTFSSGNEVYIDRFELIPVTATLE 605 
QS+FT+GA FSSGNEVYIDR E +PV T E 

Sbjct: 614 LDVQSTFTIGAWNFSSGNEVYIDRIEFVPVEVTYE 648 

>pirl IS25383 parasporal crystal protein cryV - Bacillus thuringiensis 
emb1CAA44633.11 (X62821) delta-endotoxin [Bacillus thuringiensis) 

Length = 719 

Score = 414 bits (1063), Expect = e-114 
Identities = 254/635 (40%), positives = 353/635 (55%), Gaps = 46/635 (7%) 

Query: 2 ENNIQNQCVPY-NCLNNPEVEILNEERSTGRLPLDISLSLTRFLLSEFVPGVGVAFGLFD 60 
E +I+ Q + + +CL E E + S + I ++ + L + VP G L+ 

Sbjct: 29 ETDIELQNINHEDCLKMSEYENVEPFVSASTIQTGIGIA-GKILGTLGVPFAGQVASLYS 87 

Query: 61 LIWGFITP---SDWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEA 117 
I G + P + W +F+ +E++I Q+I T RN+A+T L+GL D+ +Y ++L W 

Sbjct: 88 FILGELWPKGKNQWEIFMEHVEEIINQKISTYARNKALTDLKGLGDALAVYHDSLESWVG 147 

Query: 118 NPNNAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFG 177 
N NN + R V+ ++ + + + +F ++ E+PLL +Y QAANLHL LLRDA FG 

Sbjct: 148 NRNNTRARSVVKSQYIALELMFVQKLPSFAVSGEEVPLLPIYAQAANLHLLLLRDASIFG 207 

Query: 178 QGWGLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLTLT 237 
+ WGL + ++ YNR + Y+ HC+ Y+ GL NLRGTN W R+NQFRRD+TL 

Sbjct: 208 KEWGLSSSEISTFYNRQVERAGDYSYHCVKWYSTGLNNLRGTNAESWVRYNQFRRDMTLM 267 

Query: 238 VLDIVALFPNYDVRTYPIQTSSQLTREIYTSSVIEDSP---------VSANIPNGFNRAE 288 
VLD+VALFP+YD + YPI+T++QLTRE+YT ++ P + N P+ F+ E 

Sbjct: 268 VLDLVALFPSYDTQMYPIKTTAQLTREVYTDAIGTVHPHPSFTSTTWYNNNAPS-FSAIE 326 

Query: 289 FG-VRPPHLMDFMN-----SLFVTAETVRSQTVWGGHLVSSRNTAGNRINFPSYGVFNPG 342 
VR PHL+DF+ SL + +WGGH + R T G +N + G N 

Sbjct: 327 AAVVRNPHLLDFLEQVTIYSLLSRWSNTQYMNMWGGHKLEFR-TIGGTLNISTQGSTNTS 385 

Query: 343 GAIWIADEDPRPFYRT---------LSDPVFVRGGFGNPHYVLGLRGVAFQQTGTN-HTR 392 
R YRT L+ PV G P + V N + 

Sbjct: 386 INPVTLPFTSRDVYRTESLAGLNLFLTQPV-----NGVPRVDFHWKFVTHPIASDNFYYP 440 

Query: 393 TFRNSGT--IDSLDEIPPQDNSGAPWNDYSHVLNHVTFVRWPGEISGSDSWRAPMFSWTH 450 
+ GT DS +E+PP+ + YSH L+H+ G IS S +A ++SWTH 

Sbjct: 441 GYAGIGTQLQDSENELPPEATGQPNYESYSHRLSHI--~---GLISASHV-KALVYSWTH 493 

Query: 451 RSATPTNTIDPERITQIPLVKAHTLQSGTTVVRGPGFTGGDILRRTSGGPFAYTIVNING 510 
RSA TNTI+P ITQIPLVKA L SG VVRGPGFTGGDILRRT+ G F VNIN 

Sbjct: 494 RSADRTNTIEPNSITQIPLVKAFNLSSGAAVVRGPGFTGGDILRRTNTGTFGDIRVNINP 553 

Query: 511 QLPQRYRARIRYASTTNLRIYVTVAGERIFAGQFNKTMDTGDPLTFQSFSYATINTAFTF 570 
QRYR RIRYASTT+L+ + ++ G+ I G F+ TM+ G+ L +++F T F+F 

Sbjct: 554 PFAQRYRVRIRYASTTDLQFHTSINGKAINQGNFSATMNRGEDLDYKTFRTVGFTTPFSF 613 

Query: 571 PMSQSSFTVGADTFSSGNEVYIDRFELIPVTATLE 605 
QqtFr+GA FSSGNEVYIDR E +PV T E 

Sbjct: 614 LDVQSTFTIGAWNFSSGNEVYIDRIEFVPVEVTYE 648 

>pirl II39814 insecticidal protein cryV1 - Bacillus thuringiensis 
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gb1AAC36999.11 (L36338) insecticidal protein [Bacillus thuringiensisj 
Length = 719 

Score = 414 bits (1063), Expect = e-114 
Identities = 254/635 (40%), positives = 353/635 (55%), Gaps = 46/635 (7%) 

Query: 2 ENNIQNQCVPY-NCLNNPEVEILNEERSTGRLPLDISLSLTRFLLSEFVPGVGVAFGLFD 60 
E +1+ Q + + +CL E E + S + I ++ + L + VP G L+ 

Sbjct: 29 ETDIELQNINHEDCLKMSEYENVEPFVSASTIQTGIGIA-GKILGTLGVPFAGQVASLYS 87 

Query: 61 LIWGFITP---SDWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEA 117 
I G + P + W +F+ +E++I Q+I T RN+A+T L+GL D+ +Y ++L W 

Sbjct: 88 FILGELWPKGKNQWEIFMEHVEEIINQKISTYARNKALTDLKGLGDALAVYHDSLESWVG 147 

Query: 118 NPNNAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFG 177 
N NN + R V+ ++ + + + +F ++ E+PLL +Y QAANLHL LLRDA FG 

Sbjct: 148 NRNNTRARSVVKSQYIALELMFVQKLPSFAVSGEEVPLLPIYAQAANLHLLLLRDASIFG 207 

Query: 178 QGWGLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLTLT 237 
+ WGL + ++ YNR + Y+ HC+ Y+ GL NLRGTN W R+NQFRRD+TL 

Sbjct: 208 KEWGLSSSEISTFYNRQVERAGDYSYHCVKWYSTGLNNLRGTNAESWVRYNQFRRDMTLM 267 

Query: 238 VLDIVALFPNYDVRTYPIQTSSQLTREIYTSSVIEDSP---------VSANIPNGFNRAE 288 
VLD+VALFP+YD + YPI+T++QLTRE+YT ++ P + N P+ F+ E 

Sbjct: 268 VLDLVALFPSYDTQMYPIKTTAQLTREVYTDAIGTVHPHPSFTSTTWYNNNAPS-FSAIE 326 

Query: 289 FG-VRPPHLMDFMN-----SLFVTAETVRSQTVWGGHLVSSRNTAGNRINFPSYGVFNPG 342 
VR PHL+DF+ SL + +WGGH + R T G +N + G N 

Sbjct: 327 AAVVRNPHLLDFLEQVTIYSLLSRWSNTQYMNMWGGHKLEFR-TIGGTLNISTQGSTNTS 385 

Query: 343 GAIWIADEDPRPFYRT---------LSDPVFVRGGFGNPHYVLGLRGVAFQQTGTN-HTR 392 
R YRT L+ PV G P + V N + 

Sbjct: 386 INPVTLPFTSRDVYRTESLAGLNLFLTQPV-----NGVPRVDFHWKFVTHPIASDNFYYP 440 

Query: 393 TFRNSGT--IDSLDEIPPQDNSGAPWNDYSHVLNHVTFVRWPGEISGSDSWRAPMFSWTH 450 
+ GT DS +E+PP+ + YSH L+H+ G IS S +A ++SWTH 

Sbjct: 441 GYAGIGTQLQDSENELPPEATGQPNYESYSHRLSHI------GLISASHV-KALVYSWTH 493 

Query: 451 RSATPTNTIDPERITQIPLVKAHTLQSGTTVVRGPGFTGGDILRRTSGGPFAYTIVNING 510 
RSA TNTI+P ITQIPLVKA L SG VVRGPGFTGGDILRRT+ G F VNIN 

Sbjct: 494 RSADRTNTIEPNSITQIPLVKAFNLSSGAAVVRGPGFTGGDILRRTNTGTFGDIRVNINP 553 

Query: 511 QLPQRYRARIRYASTTNLRIYVTVAGERIFAGQFNKTMDTGDPLTFQSFSYATINTAFTF 570 
QRYR RIRYASTT+L+ + ++ G+ I G F+ TM+ G+ L +++F T F+F 

Sbjct: 554 PFAQRYRVRIRYASTTDLQFHTSINGKAINQGNFSATMNRGEDLDYKTFRTVGFTTPFSF 613 

Query: 571 PMSQSSFTVGADTFSSGNEVYIDRFELIPVTATLE 605 
QS+FT+GA FSSGNEVYIDR E +PV T E 

Sbjct: 614 LDVQSTFTIGAWNFSSGNEVYIDRIEFVPVEVTYE 648 

>gbIAAB00958.11 (L49391) CGCryV gene product [Bacillus thuringiensisj 
Length = 719 

Score = 414 bits (1063), Expect = e-114 
Identities = 253/633 (39%), positives = 351/633 (54%), Gaps = 42/633 (6%) 

Query: 2 ENNIQNQCVPY-NCLNNPEVEILNEERSTGRLPLDISLSLTRFLLSEFVPGVGVAFGLFD 60 
E +1+ Q + + +CL E E + S + I ++ + L + VP G L+ 

Sbjct: 29 ETDIELQNINHEDCLKMSEYENVEPFVSASTIQTGIGIA-GKILGTLGVPFAGQVASLYS 87 

Query: 61 LIWGFITP---SDWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEA 117 
I G + P + W +F+ +E++I Q+I T RN+A+T L+GL D+ +Y ++L W 

Sbjct: 88 FILGELWPKGKNQWEIFMEHVEEIINQKISTYARNKALTDLKGLGDALAVYHDSLESWVG 147 

Query: 118 NPNNAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFG 177 
N NN + R V+ ++ + + + +F ++ E+PLL +Y QAANLHL LLRDA FG 

Sbjct: 148 NRNNTRARSVVKSQYIALELMFVQKLPSFAVSGEEVPLLPIYAQAANLHLLLLRDASIFG 207 

Query: 178 QGWGLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLTLT 237 
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+ WGL + ++ YNR + Y+ HC+ Y+ GL NLRGTN W R+NQFRRD+TL 
Sbjct: 208 KEWGLSSSEISTFYNRQVERAGDYSDHCVKWYSTGLNNLRGTNAESWVRYNQFRRDMTLM 267 

Query: 238 VLDIVALFPNYDVRTYPIQTSSQLTREIYTSSVIEDSP---------VSANIPNGFNRAE 288 
VLD+VALFP+YD + YPI+T++QLTRE+YT ++ P + N P+ F+ E 

Sbjct: 268 VLDLVALFPSYDTQMYPIKTTAQLTREVYTDAIGTVHPHPSFTSTTWYNNNAPS-FSAIE 326 

Query: 289 FG-VRPPHLMDFMN-----SLFVTAETVRSQTVWGGHLVSSRNTAGNRINFPSYGVFNPG 342 
VR PHL+DF+ SL + +WGGH + R T G +N + G N 

Sbjct: 327 AAVVRNPHLLDFLEQVTIYSLLSRWSNTQYMNMWGGHKLEFR-TIGGTLNISTQGSTNTS 385 

Query: 343 GAIWIADEDPRPFYRTLSDPVFVRGGFGNPHYVLGLRGVAFQQTGTNH---TRTFRNSGT 399 
R YRT S V G+ V F H + F G 

Sbjct: 386 INPVTLPFTSRDVYRTES---LAGLNLFLTQPVNGVPRVDFHWKFVTHPIASDNFYYPGY 442 

Query: 400 I-------DSLDEIPPQDNSGAPWNDYSHVLNHVTFVRWPGEISGSDSWRAPMFSWTHRS 452 
+ DS +E+PP+ + YSH L+H+ G IS S +A ++SWTHRS 

Sbjct: 443 VGIGTQLQDSENELPPEATGQPNYESYSHRLSHI------GLISASHV-KALVYSWTHRS 495 

Query: 453 ATPTNTIDPERITQIPLVKAHTLQSGTTVVRGPGFTGGDILRRTSGGPFAYTIVNINGQL 512 
A TNTI+P ITQIPLVKA L SG VVRGPGFTGGDILRRT+ G F VNIN 

Sbjct: 496 ADRTNTIEPNSITQIPLVKAFNLSSGAAVVRGPGFTGGDILRRTNTGTFGDIRVNINPPF 555 

Query: 513 PQRYRARIRYASTTNLRIYVTVAGERIFAGQFNKTMDTGDPLTFQSFSYATINTAFTFPM 572 
QRYR RIRYASTT+L+ + ++ G+ I G F+ TM+ G+ L +++F T F+F 

Sbjct: 556 AQRYRVRIRYASTTDLQFHTSINGKAINQGNFSATMNRGEDLDYKTFRTVGFTTPFSFLD 615 

Query: 573 SQSSFTVGADTFSSGNEVYIDRFELIPVTATLE 605 
QS+FT+GA FSSGNEVYIDR E +PV T E 

Sbjct: 616 VQSTFTIGAWNFSSGNEVYIDRIEFVPVEVTYE 648 
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>gbIAAC26910.11 (AF076953) insecticidal protein [Bacillus thuringiensis serovar 
kurstakil 

Length = 719 

Score = 412 bits (1058), Expect = e-114 
Identities = 253/635 (39%), positives = 352/635 (54%), Gaps = 46/635 (7%) 

Query: 2 ENNIQNQCVPY-NCLNNPEVEILNEERSTGRLPLDISLSLTRFLLSEFVPGVGVAFGLFD 60 
E +1+ Q + + +CL E E + S + I ++ + L + VP G L+ 

Sbjct: 29 ETDIELQNINHEDCLKMSEYENVEPFVSASTIQTGIGIA-GKILGTLGVPFAGQVASLYS 87 

Query: 61 LIWGFITP---SDWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEA 117 
I G + P + W +F+ +E++I Q+I T RN+A+T L+GL D+ +Y ++L W 

Sbjct: 88 FILGELWPKGKNQWEIFMEHVEEIINQKISTYARNKALTDLKGLGDALAVYHDSLESWVG 147 

Query: 118 NPNNAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFG 177 
N NN + R V+ ++ + + + +F ++ E+PLL +Y QAANLHL LLRDA FG 

Sbjct: 148 NRNNTRARSVVKSQYIALELMFVQKLPSFAVSGEEVPLLPIYAQAANLHLLLLRDASIFG 207 

Query: 178 QGWGLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLTLT 237 
+ WGL + ++ YNR + Y+ HC+ Y+ GL NLRGTN W R+NQFRRD+TL 

Sbjct: 208 KEWGLSSSEISTFYNRQVERAGDYSDHCVKWYSTGLNNLRGTNAESWVRYNQFRRDMTLM 267 

Query: 238 VLDIVALFPNYDVRTYPIQTSSQLTREIYTSSVIEDSP---------VSANIPNGFNRAE 288 
VLD+VALFP+YD + YPI+T++QLTRE+YT ++ P + N P+ F+ E 

Sbjct: 268 VLDLVALFPSYDTQMYPIKTTAQLTREVYTDAIGTVHPHPSFTSTTWYNNNAPS-FSAIE 326 

Query: 289 FG-VRPPHLMDFMN-----SLFVTAETVRSQTVWGGHLVSSRNTAGNRINFPSYGVFNPG 342 
VR PHL+DF+ SL + +WGGH + R T G +N + G N 

Sbjct: 327 AAVVRNPHLLDFLEQVTIYSLLSRWSNTQYMNMWGGHKLEFR-TIGGTLNISTQGSTNTS 385 

Query: 343 GAIWIADEDPRPFYRT---------LSDPVFVRGGFGNPHYVLGLRGVAFQQTGTN-HTR 392 
R YRT L+ PV G P + V N + 

Sbjct: 386 INPVTLPFTSRDVYRTESLAGLNLFLTQPV-----NGVPRVDFHWKFVTHPIASDNFYYP 440 

Query: 393 TFRNSGT--IDSLDEIPPQDNSGAPWNDYSHVLNHVTFVRWPGEISGSDSWRAPMFSWTH 450 
+ GT DS +E+PP+ + YSH L+H+ G IS S +A ++SWTH 

Sbjct: 441 GYAGIGTQLQDSENELPPEATGQPNYESYSHRLSHI------GLISASHV-KALVYSWTH 493 
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Query: 451 RSATPTNTIDPERITQIPLVKAHTLQSGTTVVRGPGFTGGDILRRTSGGPFAYTIVNING 
RSA TNTI+P ITQIPLVKA L SG VVRGPGFTGGDILRRT+ G F VNI 

Sbjct: 494 RSADRTNTIEPNSITQIPLVKAFNLSSGAAVVRGPGFTGGDILRRTNTGTFGDIRVNIKP 

Query: 511 QLPQRYRARIRYASTTNLRIYVTVAGERIFAGQFNKTMDTGDPLTFQSFSYATINTAFTF 
QRYR RIRYASTT+L+ + ++ G+ I G F+ TM+ G+ L +++F T F+F 

Sbjct: 554 PFAQRYRVRIRYASTTDLQFHTSINGKAINQGNFSATMNRGEDLDYKTFRTVGFTTPFSF 

Query: 571 PMSQSSFTVGADTFSSGNEVYIDRFELIPVTATLE 605 
QS+FT+GA FSSGNEVYIDR E +PV T E 

Sbjct: 614 LDVQSTFTIGAWNFSSGNEVYIDRIEFVPVEVTYE 648 

510 

553 

570 

613 
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>spIQ9XDL1IC1ID BACTU Pesticidia1 crystal protein cry1Id (Insecticidal delta-endotoxin 
CryII(d» (Crystaline entomocidal protoxin) (81 kDa 
crystal protein) 

gb1AAD44366.11AF047579 1 (AF047579) insecticidal crystal protein [Bacillus thuringiensisj 
Length = 719 

Score = 410 bits (1055), Expect = e-113 
Identities = 250/622 (40%), positives = 342/622 (54%), Gaps = 43/622 (6%) 

Query: 13 NCLNNPEVEILNEERSTGRLPLDISLSLTRFLLSEFVPGVGVAFGLFDLIWGFITP---S 69 
+CL E E + S + I ++ + L + VP G L+ I G + P S 

Sbjct: 41 DCLKMSEYESVEPFVSVSTIQTGIGIA-GKILGNLGVPFAGQVASLYSFILGELWPKGKS 99· 

Query: 70 DWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEANPNNAQLREDVR 129 
W +F+ +E+LI Q+I T RN+A+ L+GL D+ +Y E+L W N NN ++R V+ 

Sbjct: 100 QWEIFMEHVEELINQKISTYARNKALADLKGLGDALAVYHESLESWIENRNNTRVRSVVK 159 

Query: 130 IRFANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQGWGLDIATVNN 189 
++ + + + +F ++ E+PLL +Y QAANLHL LLRDA FG+ WGL + ++ 

Sbjct: 160 NQYIALELMFVQKLPSFAVSGEEVPLLPIYAQAANLHLLLLRDASIFGKEWGLSESEIST 219 

Query: 190 HYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLTLTVLDIVALFPNYD 249 
YNR + Y+ +C + YN GL LRGTN W R+NQFRRD+TL VLD+VALFP+YD 

Sbjct: 220 FYNRQSSQTQEYSDYCSEWYNTGLNRLRGTNAESWVRYNQFRRDMTLMVLDLVALFPSYD 279 

Query: 250 VRTYPIQTSSQLTREIYTSSVIEDSPVSA---------NIPNGFNRAEFGVRPPHLMDFM 300 
R YPI TS+QLTRE+YT ++ P ++ N P+ VR PHL+DF+ 

Sbjct: 280 TRMYPIPTSAQLTREVYTDAIGTVHPNASFASTTWYNNNAPSFSTIEAAVVRNPHLLDFL 339 

Query: 301 N-----SLFVTAETVRSQTVWGGHLVSSRNTAGNRINFPSYGVFNPGGAIWIADEDPRPF 355 
SL + +WGGH + R T G +N + G N R 

Sbjct: 340 EQVTIYSLLSRWSNTQYMNMWGGHKLEFR-TIGGTLNTSTQGSTNTSINPVTLPFTSRDV 398 

Query: 356 YRT---------LSDPVFVRGGFGNPHYVLGLRGVAFQQTGTN-HTRTFRNSGT--IDSL 403 
YRT L+ PV G P + V N + + GT DS 

Sbjct: 399 YRTESLAGLNLFLTQPV-----NGVPRVDFHWKFVTHPIASDNFYYPGYAGIGTQLQDSE 453 

Query: 404 DEIPPQDNSGAPWNDYSHVLNHVTFVRWPGEISGSDSWRAPMFSWTHRSATPTNTIDPER 463 
+E+PP+ + YSH L+H+ G IS S +A ++SWTHRSA TNTI+ + 

Sbjct: 454 NELPPETTGQPNYESYSHRLSHI------GLISASHV-KALVYSWTHRSADRTNTINSDS 506 

Query: 464 ITQIPLVKAHTLQSGTTVVRGPGFTGGDILRRTSGGPFAYTIVNINGQLPQRYRARIRYA 523 
ITQIPLVKA L SG +VVRGPGFTGGDIL+RT+ G F VNIN QRYR RIRYA 

Sbjct: 507 ITQIPLVKAFNLPSGASVVRGPGFTGGDILQRTNTGTFGDIRVNINPPFAQRYRLRIRYA 566 

Query: 524 STTNLRIYVTVAGERIFAGQFNKTMDTGDPLTFQSFSYATINTAFTFPMSQSSFTVGADT 583 
STTNL + ++ G+ I G F+ TM+ G+ L +++F T F+F +QS+FT+GA 

Sbjct: 567 STTNLEFHTSINGKAINQGNFSATMNRGEDLDYKAFRTVGFTTPFSFSNAQSTFTIGAWN 626 

Query: 584 FSSGNEVYIDRFELIPVTATLE 605 
FS GNEVYIDR E +PV T E 

Sbjct: 627 FSLGNEVYIDRIEFVPVEVTYE 648 

>gbIAAG43526.1IAF211190_1 (AF211190) Cry1I [Bacillus thuringiensisj 
Length = 719 



Score = 410 bits (1053), Expect = e-113 
Identities = 245/595 t41%), positives = 328/595 (54%), Gaps = 60/595 (10%) 

Query: 49 VPGVGVAFGLFDLIWGFITP---SDWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSY 105 
VP G L+ I G + P S W +F+ +E+LI+Q+I T RN A+ L+GL D+ 

Sbjct: 76 VPFAGQIASLYSFILGELWPKGKSQWEIFMEHVEELIDQKISTYARNIALADLKGLGDAL 135 

Query: 106 EIYIEALREWEANPNNAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANL 165 
+Y E+L W N NNA+ V+ ++ + + + +F ++ E+PLL +Y QAANL 

Sbjct: 136 AVYHESLESWIKNRNNARATSVVKSQYIALELLFVQKLPSFAVSGEEVPLLPIYAQAANL 195 

Query: 166 HLSLLRDAVSFGQGWGLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWA 225 
HL LLRDA FG+ WGL + ++ YNR + Y+ HC+ Y+ GL NLRGTN W 

Sbjct: 196 HLLLLRDASVFGKEWGLSNSQISTFYNRQVERTSDYSDHCVKWYSTGLNNLRGTNAESWV 255 

Query: 226 RFNQFRRDLTLTVLDIVALFPNYDVRTYPIQTSSQLTREIYTSSVIEDSPVSA------- 278 
R+NQFR+D+TL VLD++ALFP+YD YPI+T+SQLTRE+YT ++ P ++ 

Sbjct: 256 RYNQFRKDMTLMVLDLIALFPSYDTLVYPIKTTSQLTREVYTDAIGTVHPNASFASTTWY 315 

Query: 279 --NIPNGFNRAEFGVRPPHLMDFMN-----SLFVTAETVRSQTVWGGHLVSSRNTAGNRI 331 
N P+ VR PHL+DF+ SL + +WGGH + R T G + 

Sbjct: 316 NNNAPSFSAIESAVVRNPHLLDFLEQVTIYSLLSRWSNTQYMNMWGGHRLEFR-TIGGVL 374 

Query: 332 NFPSYGVFNPGGAIWIADEDPRPFYRT---------LSDPV--FVRGGF----------G 370 
N + G N R YRT L+ PV R F 

Sbjct: 375 NTSTQGSTNTSINPVTLPFTSRDVYRTESLAGLNLFLTQPVNGVPRVDFHWKFATLPIAS 434 

Query: 371 NPHYVLGLRGVAFQQTGTNHTRTFRNSGTIDSLDEIPPQDNSGAPWNDYSHVLNHVTFVR 430 
+ Y LG GV Q DS +E+PP+ + YSH L+H+ 

Sbjct: 435 DNFYYLGYAGVGTQLQ--------------DSENELPPETTGQPNYESYSHRLSHI---- 476 

Query: 431 WPGEISGSDSWRAPMFSWTHRSATPTNTIDPERITQIPLVKAHTLQSGTTVVRGPGFTGG 490 
G IS S +A ++SWTHRSA TNTI+P ITQIPLVKA L SG VVRGPGFTGG 

Sbjct: 477 --GLISASHV-KALVYSWTHRSADRTNTIEPNSITQIPLVKAFNLSSGAAVVRGPGFTGG 533 

Query: 491 DILRRTSGGPFAYTIVNINGQLPQRYRARIRYASTTNLRIYVTVAGERIFAGQFNKTMDT 550 
DILRRT+ G F VNIN QRYR RIRYASTT+L+ + ++ G+ I G F+ TM+ 

Sbjct: 534 DILRRTNTGTFGDIRVNINPPFAQRYRVRIRYASTTDLQFHTSINGKAINQGNFSATMNR 593 

Query: 551 GDPLTFQSFSYATINTAFTFPMSQSSFTVGADTFSSGNEVYIDRFELIPVTATLE 605 
G+ L +++F T F+F QS+FT+GA FSSGNEVYIDR E +PV T E 

Sbjct: 594 GEDLDYKTFRTVGFTTPFSFSDVQSTFTIGAWNFSSGNEVYIDRIEFVPVEVTYE 648 

Dow AgroSciences LLC 

Study ID: GH-C 5463 (~.: .• '.' 
Page 80 'c') 

>spI087404IC1IC_BACTU Pesticidial crystal protein cry1Ic (Insecticidal delta-endotoxin 
CryII(c» (Crystaline entomocidal protoxin) (81 kDa 
crystal protein) 

gb1AAC62933.11 (AF056933) crystal protein toxin [Bacillus thuringiensis] 
Length = 719 

Score = 395 bits (1015), Expect = e-109 
Identities = 239/595 (40%), Positives = 322/595 (53%), Gaps = 60/595 (10%) 

Query: 49 VPGVGVAFGLFDLIWGFITP---SDWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSY 105 
VP G L+ I G + P S W +F+ +E +1 ++1 T RN+A+T L+GL D+ 

Sbjct: 76 VPFPGQIASLYSFILGELWPKGKSQWEIFMEHVEAIINRKISTYARNKALTDLKGLGDAL 135 

Query: 106 EIYIEALREWEANPNNAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANL 165 
+Y E+L W N NN + R V+ ++ + + + +F ++ E+PLL +Y QAANL 

Sbjct: 136 AVYHESLESWVGNRNNTRARSVVKNQYIALELMFVQKLPSFAVSGEEVPLLPIYAQAANL 195 

Query: 166 HLSLLRDAVSFGQGWGLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWA 225 
HL LLRDA F + GL + ++ YNR + Y+ HC+ N GL NLR TN + W 

Sbjct: 196 HLLLLRDASIFEKNGGLSASEISTFYNRQVERTRDYSYHCVKWNNTGLNNLRATNGQSWV 255 

Query: 226 RFNQFRRDLTLTVLDIVALFPNYDVRTYPIQTSSQLTREIYTSSVIEDSPVSA------- 278 
R+NQFR+D+ L VLD+V +FP+YD YPI+T+SQLTRE+YT ++ P A 

Sbjct: 256 RYNQFRKDIELMVLDLVRVFPSYDTLVYPIKTTSQLTREVYTDAIGTVDPNQALRSTTWY 315 

Query: 279 -NIPNGFNRAEFGV-RPPHLMDFMN-----SLFVTAETVRSQTVWGGHLVSSRNTAGNRI 331 
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Sbjct: 316 

Query: 332 

Sbjct: 375 

Query: 371 

Sbjct: 435 

Query: 431 

Sbjct: 477 

Query: 491 

Sbjct: 534 

Query: 551 

Sbjct: 594 

--"- ------:..:- - -- ---

N F+ E V R PHL+DF+ SL + +WGGH + SR G + 
NNNAPSFSAIEAAVIRSPHLLDFLEKVTIYSLLSRWSNTQYMNMWGGHRLESR-PIGGAL 374 

NFPSYGVFNPGGAIWIADEDPRPFYRT---------LSDPV--FVRGGF----------G 370 
N + G N R FYRT L+ PV R F 
NTSTQGSTNTSINPVTLQFTSRDFYRTESWAGLNLFLTQPVNGVPRVDFHWKFPTLPIAS 434 

NPHYVLGLRGVAFQQTGTNHTRTFRNSGTIDSLDEIPPQDNSGAPWNDYSHVLNHVTFVR 430 
+ Y LG GV Q DS +E+PP+ + YSH L+H+ 
DNFYYLGYAGVGTQLQ--------------DSENELPPETTGQPNYESYSHRLSHI---- 476 

WPGEISGSDSWRAPMFSWTHRSATPTNTIDPERITQIPLVKAHTLQSGTTVVRGPGFTGG 490 
G ISGS +A ++SWTHRSA TNTI+P ITQIPLVKA L SG VVRGPGFTGG 

--GLISGSHV-KALVYSWTHRSADRTNTIEPNSITQIPLVKAFNLSSGAAVVRGPGFTGG 533 

DILRRTSGGPFAYTIVNINGQLPQRYRARIRYASTTNLRIYVTVAGERIFAGQFNKTMDT 550 
ILRRT G F + VNIN QRYR R+ YASTT+L+ + ++ G+ I G F+ TM+ 

HILRRTKSGTFGHIRVNINPPFAQRYRVRMSYASTTDLQFHTSINGKAINQGNFSATMNR 593 

GDPLTFQSFSYATINTAFTFPMSQSSFTVGADTFSSGNEVYIDRFELIPVTATLE 605 
G+ L +++F T F+F QS+FT+GA FSSGNEVYI R E +PV T E 
GEDLDYKTFRTVGFTTPFSFSDVQSTFTIGAWNFSSGNEVYIGRIEFVPVEVTYE 648 

>emb I CAA65003 .11 (X95704) cry1Ba2 [Bacillus thuringiensis] 

Dow AgroSciences LLC 
Study ID: GH-C 5463 
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gbIAAK51084.1IAF363025_1 (AF363025) delta-endotoxin Cry1Ba2 [Bacillus thuringiensis serovar 
entomocidus] 

Length = 1228 

Score = 387 bits (993), Expect = e-106 
Identities = 232/589 (39%), Positives = 313/589 (52%), Gaps = 47/589 (7%) 

Query: 49 VPGVGVAFGLFDLIWGFITP---SDWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSY 105 
VP G + + G + P W +FL +EQLI Q+I RN A+ L+GL DS+ 

Sbjct: 67 VPFAGQLASFYSFLVGELWPRGRDQWEIFLEHVEQLINQQITENARNTALARLQGLGDSF 126 

Query: 106 EIYIEALREWEANPNNAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANL 165 
Y ++L +W N ++A+ R + ++ + + A+ F + + E+PLL VY QAANL 

Sbjct: 127 RAYQQSLEDWLENRDDARTRSVLHTQYIALELDFLNAMPLFAIRNQEVPLLMVYAQAANL 186 

Query: 166 HLSLLRDAVSFGQGWGLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWA 225 
HL LLRDA FG +GL + +Y R + Y+ +C++ YN GL +LRGTN W 

Sbjct: 187 HLLLLRDASLFGSEFGLTSQEIQRYYERQVERTRDYSDYCVEWYNTGLNSLRGTNAASWV 246 

Query: 226 RFNQFRRDLTLTVLDIVALFPNYDVRTYPIQTSSQLTREIYTSSVIEDSPVSA------- 278 
R+NQFRRDLTL VLD+VALFP+YD RTYPI TS+QLTRE+YT ++ A 

Sbjct: 247 RYNQFRRDLTLGVLDLVALFPSYDTRTYPINTSAQLTREVYTDAIGATGVNMASMNWYNN 306 

Query: 279 NIPNGFNRAEFGVRPPHLMDFMNSLFVTA-----ETVRSQTVWGGHLVSSRNTAGNRINF 333 
N P+ +R PHL+DF+ L + + R T W GH + SR G +N 

Sbjct: 307 NAPSFSAIEAAAIRSPHLLDFLEQLTIFSASSRWSNTRHMTYWRGHTIQSRPIGGG-LNT 365 

Query: 334 PSYGVFNPGGAIWIADEDPRPFYRTLS-----------DPVF----VRGGFGNPHYVLGL 378 
++G N R YRT S +P+ VR F NP + 

Sbjct: 366 STHGATNTSINPVTLRFASRDVYRTESYAGVLLWGIYLEPIHGVPTVRFNFTNPQNISD- 424 

Query: 379 RGVAFQQTGTNHTRTFRNSG--TIDSLDEIPPQDNSGAPWNDYSHVLNHVTFVRWPGEIS 436 
RG A N+++ + + G DS E+PP+ + YSH L+H+. + 

Sbjct: 425 RGTA------NYSQPYESPGLQLKDSETELPPETTERPNYESYSHRLSHIGIIL------ 472 

Query: 437 GSDSWRAPMFSWTHRSATPTNTIDPERITQIPLVKAHTLQSGTTVVRGPGFTGGDILRRT 496 
P++SWTHRSA TNTI P RITQIP+VKA L GTTVVRGPGFTGGDILRRT 

Sbjct: 473 -QSRVNVPVYSWTHRSADRTNTIGPNRITQIPMVKASELPQGTTVVRGPGFTGGDILRRT 531 

Query: 497 SGGPFAYTIVNINGQLPQRYRARIRYASTTNLRIYVTVAGERIFAGQFNKTMDTGDPLTF 556 
+ G F V +NG L QRYR RYAST + +V+ G + +F +TM++GD L + 

Sbjct: 532 NTGGFGPIRVTVNGPLTQRYRIGFRYASTVDFDFFVSRGGTTVNNFRFLRTMNSGDELKY 591 

Query: 557 QSFSYATINTAFTFPMSQSSFTVGADTFSSGNEVYIDRFELIPVTATLE 605 
+F T FTF Q S EVYID+ E+IPVTAT E 



Sbjct: 592 GNFVRRAFTTPFTFTQIQDIIRTSIQGLSGNGEVYIDKIEIIPVTATFE 640 

Dow AgroSciences LLC 
Study ID: GH-C 5463 ("~.. ) 
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>spIP055l7IClBA_BACTK PESTICIDIAL CRYSTAL PROTEIN CRYlBA (INSECTICIDAL DELTA-ENDOTOXIN 
CRYIB(A» (CRYSTALINE ENTOMOCIDAL PROTOXIN) (140 KDA 
CRYSTAL PROTEIN) 

pirl IS00873 parasporal crystal protein - Bacillus thuringiensis subsp. 
thuringiensis 

emb1CAA29898.11 (X06711) delta-endotoxin (AA 1-1228) [Bacillus thuringiensis] 
Length = 1228 

Score = 386 bits (991), Expect = e-106 
Identities = 232/589 (39%), positives = 313/589 (52%), Gaps = 47/589 (7%) 

Query: 49 VPGVGVAFGLFDLIWGFITP---SDWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSY 105 
VP G + + G + P W +FL +EQLI Q+I RN A+ L+GL DS+ 

Sbjct: 67 VPFAGQLASFYSFLVGELWPRGRDQWEIFLEHVEQLINQQITENARNTALARLQGLGDSF 126 

Query: 106 EIYIEALREWEANPNNAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANL 165 
Y ++L +W N ++A+ R + ++ + + A+ F + + E+PLL VY QAANL 

Sbjct: 127 RAYQQSLEDWLENRDDARTRSVLYTQYIALELDFLNAMPLFAIRNQEVPLLMVYAQAANL 186 

Query: 166 HLSLLRDAVSFGQGWGLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWA 225 
HL LLRDA FG +GL + +Y R + Y+ +C++ YN GL +LRGTN W 

Sbjct: 187 HLLLLRDASLFGSEFGLTSQEIQRYYERQVERTRDYSDYCVEWYNTGLNSLRGTNAASWV 246 

Query: 226 RFNQFRRDLTLTVLDIVALFPNYDVRTYPIQTSSQLTREIYTSSVIEDSPVSA------- 278 
R+NQFRRDLTL VLD+VALFP+YD RTYPI TS+QLTRE+YT ++ A 

Sbjct: 247 RYNQFRRDLTLGVLDLVALFPSYDTRTYPINTSAQLTREVYTDAIGATGVNMASMNWYNN 306 

Query: 279 NIPNGFNRAEFGVRPPHLMDFMNSLFVTA-----ETVRSQTVWGGHLVSSRNTAGNRINF 333 
N P+ +R PHL+DF+ L + + R T W GH + SR G +N 

Sbjct: 307 NAPSFSAIEAAAIRSPHLLDFLEQLTIFSASSRWSNTRHMTYWRGHTIQSRPIGGG-LNT 365 

Query: 334 PSYGVFNPGGAIWIADEDPRPFYRTLS-----------DPVF----VRGGFGNPHYVLGL 378 
++G N R YRT S +P+ VR F NP + 

Sbjct: 366 STHGATNTSINPVTLRFASRDVYRTESYAGVLLWGIYLEPIHGVPTVRFNFTNPQNISD- 424 

Query: 379 RGVAFQQTGTNHTRTFRNSG--TIDSLDEIPPQDNSGAPWNDYSHVLNHVTFVRWPGEIS 436 
RG A N+++ + + G DS E+PP+ + YSH L+H+ + 

Sbjct: 425 RGTA------NYSQPYESPGLQLKDSETELPPETTERPNYESYSHRLSHIGIIL------ 472 

Query: 437 GSDSWRAPMFSWTHRSATPTNTIDPERITQIPLVKAHTLQSGTTVVRGPGFTGGDILRRT 496 
P++SWTHRSA TNT I P RITQIP+VKA L GTTVVRGPGFTGGDILRRT 

Sbjct: 473 -QSRVNVPVYSWTHRSADRTNTIGPNRITQIPMVKASELPQGTTVVRGPGFTGGDILRRT 531 

Query: 497 SGGPFAYTIVNINGQLPQRYRARIRYASTTNLRIYVTVAGERIFAGQFNKTMDTGDPLTF 556 
+ G F V +NG L QRYR RYAST + +V+ G + +F +TM++GD L + 

Sbjct: 532 NTGGFGPIRVTVNGPLTQRYRIGFRYASTVDFDFFVSRGGTTVNNFRFLRTMNSGDELKY 591 

Query: 557 QSFSYATINTAFTFPMSQSSFTVGADTFSSGNEVYIDRFELIPVTATLE 605 
+F T FTF Q S EVYID+ E+IPVTAT E 

Sbjct: 592 GNFVRRAFTTPFTFTQIQDIIRTSIQGLSGNGEVYIDKIEIIPVTATFE 640 

>gbIAAK63251.1IAF368257 1 (AF368257) Cry1Ba [Bacillus thuringiensis] 
Length = 1228 

Score = 383 bits (983), Expect = e-105 
Identities = 231/589 (39%), positives = 312/589 (52%), Gaps = 47/589 (7%) 

Query: 49 VPGVGVAFGLFDLIWGFITP---SDWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSY 105 
VP G + + G + P W +FL +EQLI Q+I RN A+ L+GL DS+ 

Sbjct: 67 VPFAGQLASFYSFLVGELWPRGRDQWEIFLEHVEQLINQQITENARNTALARLQGLGDSF 126 

Query: 106 EIYIEALREWEANPNNAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANL 165 
Y ++L +W N ++A+ R + ++ + + A+ F + + E+PLL VY QAANL 

Sbjct: 127 RAYQQSL~DW~ENRDDARTRSVLYTQYIALELDFLNAMPLFAIRNQEVPLLMVYAQAANL 186 

Query: 166 HLSLLRDAVSFGQGWGLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWA 225 
HL LLRDA FG +GL + +Y R + Y+ +C++ YN GL +LRGTN W 
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Sbjct: 187 

Query: 226 

Sbjct: 247 

Query: 279 

Sbjct: 307 

Query: 334 

Sbjct: 366 

Query: 379 

Sbjct: 425 

Query: 437 

Sbjct: 473 

Query: 497 

Sbjct: 532 

Query: 557 

Sbjct: 592 

HLLLLRDASLFGSEFGLTSQEIQRYYERQVERTRDYSDYCVEWYNTGLNSLRGTNAASWV 246 

RFNQFRRDLTLTVLDIVALFPNYDVRTYPIQTSSQLTREIYTSSVIEDSPVSA------- 278 
R+NQFRRDLTL VLD+VALFP+YD RTYPI TS+QLTRE+YT ++ A 
RYNQFRRDLTLGVLDLVALFPSYDTRTYPINTSAQLTREVYTDAIGATGVNMASMNWYNN 306 

NIPNGFNRAEFGVRPPHLMDFMNSLFVTA-----ETVRSQTVWGGHLVSSRNTAGNRINF 333 
N P+ +R PHL+DF+ L + + R T W G + SR G +N 
NAPSFSAIEAAAIRSPHLLDFLEQLTIFSASSRWSNTRHMTYWRGRTIQSRPIGGG-LNT 365 

PSYGVFNPGGAIWIADEDPRPFYRTLS-----------DPVF----VRGGFGNPHYVLGL 378 
++G N R YRT S +P+ VR F NP + 

STHGATNTSINPVTLRFASRDVYRTESYAGVLLWGIYLEPIHGVPTVRFNFTNPQNISD- 424 

RGVAFQQTGTNHTRTFRNSG--TIDSLDEIPPQDNSGAPWNDYSHVLNHVTFVRWPGEIS 436 
RG A N+++ + + G DS E+PP+ + YSH L+H+ + 
RGTA------NYSQPYESPGLQLKDSETELPPETTERPNYESYSHRLSHIGIIL------ 472 

GSDSWRAPMFSWTHRSATPTNTIDPERITQIPLVKAHTLQSGTTVVRGPGFTGGDILRRT 496 
P++SWTHRSA TNTI P RITQIP+VKA L GTTVVRGPGFTGGDILRRT 

-QSRVNVPVYSWTHRSADRTNTIGPNRITQIPMVKASELPQGTTVVRGPGFTGGDILRRT 531 

SGGPFAYTIVNINGQLPQRYRARIRYASTTNLRIYVTVAGERIFAGQFNKTMDTGDPLTF 556 
+ G F V +NG L QRYR RYAST + +V+ G + +F +TM++GD L + 
NTGGFGPIRVTVNGPLTQRYRIGFRYASTVDFDFFVSRGGTTVNNFRFLRTMNSGDELKY 591 

QSFSYATINTAFTFPMSQSSFTVGADTFSSGNEVYIDRFELIPVTATLE 605 
+F T FTF Q S EVYID+ E+IPVTAT E 

GNFVRRAFTTPFTFTQIQDIIRTSIQGLSGNGEVYIDKIEIIPVTATFE 640 

>gbIAAK14339.11 (AF327927) insecticidal crystal protein BTRX3 [Bacillus 
thuringiensis serovar kunthalanags3] 

Length = 1155 

Score = 375 bits (962), EKpect = e-102 
Identities = 254/626 (40%), Positives = 322/626 (50%), Gaps = 40/626 (6%) 

Query: 1 MENNIQ-NQCVPYNCLNNPEVEILNEER-STGRLPLDISLSLTRFLLSEFVPGVGVAFGL 58 
M+NN N+C+PYNCL+NPEVE+L ER TG P+DISLSLT+FLLSEFVPG GGL 

Sbjct: 1 MDNNPNINECIPYNCLSNPEVEVLGGERIETGYTPIDISLSLTQFLLSEFVPGAGFVLGL 60 

Query: 59 FDLIWGFITPSDWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEAN118 
D+IWG PS W FL+QIEQLI QRIE + + S REWEA+ 

Sbjct: 61 VDIIWGIFGPSQWDAFLVQIEQLINQRIENSLGTKPFLDWKA-KQSLSNLRRIFREWEAD 119 

Query: 119 PNNAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQ 178 
P N LRE++RI+F AL TAl F + ++++PLLSVYVQAANL S R F + 

Sbjct: 120 PTNPALREEMRIQFNARTSALTTAIPLFAVQNYQVPLLSVYVQAANLMFSTRR-VQPFSR 178 

Query: 179 GWGLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLTLTV 238 
+ V Y N K C + LE++ R + F + 

Sbjct: 179 -----VVAVTPGYQSRYNF-----KRCYWGAREFLEDVGAI--RDKSNFKKEDSKQLCCY 226 

Query: 239 LDIVAL-------FPNYDVRTYPIQTSSQLT---REIYTSSVIEDSPVSANIPNGFNRAE 288 
L I L + + R YPI S R +Y S+ + S V + RA 

Sbjct: 227 LGIFRLSSYFFKIYEKFRTRVYPISESKFSPINKRNLYKPSIKKFSMV---VFEARLRAR 283 

Query: 289 FGVRPPHLMDFMNSLFVTAETVRSQTVWGGH--LVSSRNTAGNRINFPSYGVFNPGGA-- 344 
PHL ++N + R W GH + S FP +G N G A 

Sbjct: 284 RKYWSPHLWIYLNQDNHLTDVHRGFNYWSGHQIIASPVGFQDPEFAFPLFG--NAGNAAP 341 

Query: 345 -IWIADEDPRPFYRTLS----DPVFVRGGFGNPHYVLGLRGVAFQQTGTNHTRTFRNSGT 399 
+ I + + YRTLS + +F+R N + L + + H +R SGT 

Sbjct: 342 PVRIVYQLGQGVYRTLSSTLYEDLFIRDKVINTYLFLAGSNLLMEPPHICHPGRYRKSGT 401 

Query: 400 IDSLDEIPPQDNSGAPWNDYSHVLNHVTFVRWPGEISGSDSWRAPMFSWTHRSATPTNTI 459 
+DSLDEIP Q+N+ P +SH L+HV+ R S RAPMFSW RSA N I 

Sbjct: 402 VDSLDEIPHQNNNVPPRQGFSHRLSHVSMFRSGFSNSSVSllRAPMFSWILRSAEFNNII 461 

Dow AgroSciences LLC 
Study ID: GH-C 5463 
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Query: 460 

Sbjct: 462 

Query: 520 

Sbjct: 522 

DPERITQIPLVKAHTLQSGTTVVRGPGFTGGDILRRTSGGPFAYTIVNINGQLPQRYRAR 519 
+ITQIPL K+ L SGT+VV+GPGFTGGDILRRTS G + VNI L QRYR R 

PSSQITQIPLTKSTNLGSGTSVVKGPGFTGGDILRRTSPGQISTLRVNITAPLSQRYRVR 521 

IRYASTTNLRIYVTVAGERIFAGQFNKTMDTGDPLTFQSFSYATINTAFTFPMSQSSFTV 579 
IRYASTTNL+ + ++ GIG F+ TM +G L SF T F F S FT+ 
IRYASTTNLQFHTSIDGRPINQGNFSATMSSGSNLQSASFRTVGFTTPFNFSNGSSVFTL 581 

Query: 580 GADTFSSGNEVYIDRFELIPVTATLE 605 
A F+SGNEVYIDR E +P T E 

Sbjct: 582 SAHVFNSGNEVYIDRIEFVPAEVTFE 607 

Dow AgroSciences LLC . 
Study ID: GH-C 5463[Tj 
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>spIQ45733IC9CA_BACTO Pesticidia1 crystal protein cry9Ca (Insecticidal delta-endotoxin 
CryIXC(a» (Crystaline entomocidal protoxin) (130 kDa 
crystal protein) 

pirl IS49247 hypothetical protein 2 - Bacillus thuringiensis 
emb1CAA85764.11 (Z37527) second open reading frame of cry9Ca1 operon [Bacillus 

thuringiensisl 
Length = 1157 

Score = 372 bits (954), Expect = e-102 
Identities = 220/573 (38%), Positives = 311/573 (53%), Gaps = 34/573 (5%) 

Query: 58 LFDLIWGFITPSDWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEA 117 
L + +W + W F+ Q+E+L+ Q+I RN+A+ L+GL DS+ +Y +L+ W A 

Sbjct: 99 LLNTLWPVNDTAIWEAFMRQVEELVNQQITEFARNQALARLQGLGDSFNVYQRSLQNWLA 158 

Query: 118 NPNNAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFG 177 
+ N+ + VR +F D + AI F + ++PLLSVY QA NLHL LL+DA FG 

Sbjct: 159 DRNDTRNLSVVRAQFIALDLDFVNAIPLFAVNGQQVPLLSVYAQAVNLHLLLLKDASLFG 218 

Query: 178 QGWGLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLTLT 237 
+GWG ++ +Y+R + L +YT +C YN GL+ LRGTNT W R++QFRR++TL 

Sbjct: 219 EGWGFTQGEISTYYDRQLELTAKYTNYCETWYNTGLDRLRGTNTESWLRYHQFRREMTLV 278 

Query: 238 VLDIVALFPNYDVRTYPIQTSSQLTREIYTSSVIEDSPVS--------ANIPNGFNRAEF 289 
VLD+VALFP YDVR YP ++ QLTRE+YT ++ + P + N N F+ E 

Sbjct: 279 VLDVVALFPYYDVRLYPTGSNPQLTREVYTDPIVFNPPANVGLCRRWGTNPYNTFSELEN 338 

Query: 290 G-VRPPHLMDFMNSLFVTAE----TVRSQTVWGGHLVSSRNTAGNRINFPSYGVFNPGGA 344 
+RPPHL D +NSL +++ + W GH + + + SYG+ A 

Sbjct: 339 AFIRPPHLFDRLNSLTISSNRFPVSSNFMDYWSGHTLRRSYLNDSAVQEDSYGLITTTRA 398 

Query: 345 IWIADEDPRPFYRTLSDPVFVRGGFGNPHYVLGLRGVAFQQTGT-NHTRTFRNSG---TI 400 
DRS V R + G+ +F G N T + N G 

Sbjct: 399 TINPGVDGT--NRIESTAVDFRSALIG---IYGVNRASFVPGGLFNGTTSPANGGCRDLY 453 

Query: 401 DSLDEIPPQDNSGAPWNDYSHVLNHVTFVRWPGEISGS--DSWRAPMFSWTHRSATPTNT 458 
D+ DE+PP +++G+ +H L+HVTF + +GS ++ P + WT R NT 

Sbjct: 454 DTNDELPPDESTGSS----THRLSHVTFFSFQTNQAGSIANAGSVPTYVWTRRDVDLNNT 509 

Query: 459 IDPERITQIPLVKAHTLQSGTTVVRGPGFTGGDILRRTSGGPFAYTIVNINGQLPQRYRA 518 
I P RITQ+PLVKA SGTTV++GPGFTGG ILRRT+ G F V +N L Q+YR 

Sbjct: 510 ITPNRITQLPLVKASAPVSGTTVLKGPGFTGGGILRRTTNGTFGTLRVTVNSPLTQQYRL 569 

Query: 519 RIRYASTTNLRIYVTVAGERIFAGQFNKTMDTGDPLTFQSF------SYATINTAFTFPM 572 
R+R+AST N I V G I + TM+ G LT++SF + N FTF 

Sbjct: 570 RVRFASTGNFSIRVLRGGVSIGDVRLGSTMNRGQELTYESFFTREFTTTGPFNPPFTFTQ 629 

Query: 573 SQSSFTVGADTFSSGNEVYIDRFELIPVTATLE 605 
+Q TV A+ S+G E YIDR E++PV E 

Sbjct: 630 AQEILTVNAEGVSTGGEYYIDRIEIVPVNPARE 662 

>spIQ9ZAZ5ICIBD BACTZ Pesticidial crystal protein cry1Bd (Insecticidal delta-endotoxin 
CryIB(d» (Crystaline entomocidal protoxin) (140 kDa 
crystC!l pJ;otein) 

gb1AADI0292.11 (U70726) insecticidal crystal protein CryE1 [Bacillus thuringiensis 
serovar wuhanensisl 

Length = 1231 
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Score = 364 bits (934), Expect = 2e-99 
Identities = 240/600 (40%), positives = 314/600 (52%), Gaps = 67/600 (11%) 

Query: 49 

Sbjct: 72 

Query: 106 

Sbjct: 132 

Query: 166 

Sbjct: 192 

Query: 226 

Sbjct: 252 

Query: 285 

Sbjct: 307 

Query: 327 

Sbjct: 366 

Query: 373 

Sbjct: 426 

Query: 431 

Sbjct: 475 

Query: 491 

Sbjct: 531 

Query: 546 

Sbjct: 591 

VPGVGVAFGLFDLIWGFITPSD---WSLFLLQIEQLIEQRIETLERNRAITTLRGLADSY 105 
VP G + + G + PS W +FL +EQLI Q++ RN AI L GL Y 
VPFAGQLASFYSFLVGELWPSGRDPWEIFLEHVEQLIRQQVTENTRNTAIARLEGLGRGY 131 

EIYIEALREWEANPNNAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANL 165 
Y +AL W N N+A+ R + R+ + + TAI F + + E+PLL VY QAANL 

RSYQQALETWLDNRNDARSRSIILERYVALELDITTAIPLFRIRNEEVPLLMVYAQAANL 191 

HLSLLRDAVSFGQGWGLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWA 225 
HL LLRDA FG WG+ + VN +Y I Y+ HC+ YN GL NLRGTN W 
HLLLLRDASLFGSEWGMASSDVNQYYQEQIRYTEEYSNHCVQWYNTGLNNLRGTNAESWL 251 

RFNQFRRDLTLTVLDIVALFPNYDVRTYPIQTSSQLTREIYTSSVIEDSPVSANIPNGF- 284 
R+NQFRRDLTL VLD+VALFP+YD RTYPI TS+QLTREIYT D N P+GF 
RYNQFRRDLTLGVLDLVALFPSYDTRTYPINTSAQLTREIYT-----DPIGRTNAPSGFA 306 

-------NRAEFGV------RPPHLMDFMNSLFVTAETVR-----SQTVWGGHLVSSRNT 326 
N F RPPHL+DF L + + + R W GH ++ R 

STNWFNNNAPSFSAIEAAIFRPPHLLDFPEQLTIYSASSRWSSTQHMNYWVGHRLNFR-P 365 

AGNRINFPSYGVFNPGGAIWIADE-DPRPFYRTLSD---------PV----FVRGGFGNP 372 
G +N + G+ N + + R YRT S+ PV + R F NP 

IGGTLNTSTQGLTNNTSINPVTLQFTSRDVYRTESNAGTNILFTTPVNGVPWARFNFINP 425 

HYVLGLRGVAFQQTGTNHTRTFRNSG--TIDSLDEIPPQDNSGAPWNDYSHVLNHVTFVR 430 
+ +++ T +++ ++ G DS E+PP+ + YSH L+H+ 

QNI-------YERGATTYSQPYQGVGIQLFDSETELPPETTERPNYESYSHRLSHI---- 474 

WPGEISGSDSWRAPMFSWTHRSATPTNTIDPERITQIPLVKAHTLQSGTTVVRGPGFTGG 490 
GIG ++ RAP++SWTHRSA TNTI P RITQIP VK L +G +V+ GPGFTGG 

--GLIIG-NTLRAPVYSWTHRSADRTNTIGPNRITQIPAVKGRFLFNG-SVISGPGFTGG 530 

DILR--RTSGGPFAYTIVNINGQLPQ---RYRARIRYASTTNLRIYVTVAGERIFAGQFN 545 
D++R R +G + + Q RYR R+RYAS T++ + V + IF 
DVVRLNRNNGNIQNRGYIEVPIQFTSTSTRYRVRVRYASVTSIELNVNLGNSSIFTNTLP 590 

KTMDTGDPLTFQSFSYATINTAFTFPMSQSSFTVGADTFSSGNEVYIDRFELIPVTATLE 605 
T + D L F Y IN AFT S + VGA FS+ EV IDRFE IPVTAT E 

ATAASLDNLQSGDFGYVEINNAFT---SATGNIVGARNFSANAEVIIDRFEFIPVTATFE 647 

Dow AgroSciences LLC 
Study ill: GH-C 5463 
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>spIQ45704IC8AA_BACUK Pesticidial crystal protein cry8Aa (Insecticidal delta-endotoxin 
CryVIIIA(a» (Crystaline entomocidal protoxin) (131 kDa 
crystal protein) 

gb1AAA21117.11 (U04364) CryIII delta-endotoxin [Bacillus thuringiensisj 
Length = 1157 

Score = 353 bits (906), Expect = 3e-96 
Identities = 225/620 (36%), positives = 330/620 (52%), Gaps = 43/620 (6%) 

Query: 17 NPEVEILNEERSTGRLPLDISLSLTRFLLSEFVPGVGVAFGLFDLIWGFITPSD----WS 72 
NPE I + TG I + + R L + VP + I G + PS W 

Sbjct: 59 NPETFISSSTIQTG-----IGI-VGRILGALGVPFASQIASFYSFIVGQLWPSKSVDIWG 112 

Query: 73 LFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEANPNNAQLREDVRIRF 132 
+ ++E+L++Q+IE +++A+ L+GL ++ ++Y ++L +W N N+A+ R V +F 

Sbjct: 113 EIMERVEELVDQKIEKYVKDKALAELKGLGNALDVYQQSLEDWLENRNDARTRSVVSNQF 172 

Query: 133 ANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQGWGLDIATVNNHYN 192 
D +++1 +F ++ E+ LL+VY QA NLHL LLRDA FG+ WG ++ YN 

Sbjct: 173 IALDLNFVSSIPSFAVSGHEVLLLAVYAQAVNLHLLLLRDASIFGEEWGFTPGEISRFYN 232 

Query: 193 RLINLIHRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLTLTVLDIVALFPNYDVRT 252 
R + L Y+ +C+ Y GL+ L+GT ++ W ++QFRR++TL VLD+VALFPNYD 

Sbjct: 233 RQVQLTAEYSDYCVKWYKIGLDKLKGTTSKSWLNYHQFRREMTLLVLDLVALFPNYDTHM 292 
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Query: 253 YPIQTSSQLTREIYTSSVIEDSPVSANIPNG--------FNRAEFGV-RPPHLMDFMNSL 303 
YPI+T++QLTR++YT + + S N F E V RPPHL D ++S+ 

Sbjct: 293 YPIETTAQLTRDVYTDPIAFNIVTSTGFCNPWSTHSGILFYEVENNVIRPPHLFDILSSV 352 

Query: 304 FVTAE----TVRSQ---TVWGGHLVSSRNTAGNRINF-PSYG-VFNPGGAIWIADEDPRP 354 
+ T+ + W GH + R TA + + + +YG + + + + D D 

Sbjct: 353 EINTSRGGITLNNDAYINYWSGHTLKYRRTADSTVTYTANYGRITSEKNSFALEDRDIFE 412 

Query: 355 FYRTLSDPV-FVRGGFGNP----HYV-LGLRGVAFQQTGTNHTRTFRNSGTIDSLDEIPP 408 
T+++ + + +G P H V G HT + +S DEI P 

Sbjct: 413 INSTVANLANYYQKAYGVPGSWFHMVKRGTSSTTAYLYSKTHTALQGCTQVYESSDEI-P 471 

Query: 409 QDNSGAPWNDYSHVLNHVT---FVRWPGEISGSDSWRAPMFSWTHRSATPTNTIDPERIT 465 
D + YSH L+H+T F + GS P+F WTH SA NTI ++IT 

Sbjct: 472 LDRTVPVAESYSHRLSHITSHSFSKNGSAYYGS----FPVFVWTHTSADLNNTIYSDKIT 527 

Query: 466 QIPLVKAHTLQSGTTVVRGPGFTGGDILRRTSGGPFAYTIVNINGQLPQRYRARIRYAST 525 
QIP VK L G +VV+GPGFTGGDIL+RT+ V +NG L QRYR RIRYAST 

Sbjct: 528 QIPAVKGDMLYLGGSVVQGPGFTGGDILKRTNPSILGTFAVTVNGSLSQRYRVRI RYAST 587 

Query: 526 TNLRIYVTVAGERIFAGQFNKTMDTGDPLTFQSFSYATINTAFTFPMSQSSFTVGADTFS 585 
T+ + G+ I +FNKTMD G LT+++F +A+ T F F +Q + FS 

Sbjct: 588 TDFE-FTLYLGDTIEKNRFNKTMDNGASLTYETFKFASFITDFQFRETQDKILLSMGDFS 646 

Query: 586 SGNEVYIDRFELIPVTATLE 605 
SG EVYIDR E IPV T E 

Sbjct: 647 SGQEVYIDRIEFIPVDETYE 666 

Dow AgroSciences LLC 
Study ID: GH-C 5463C~ 
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>spI085805IClBE_BACTU Pesticidial crystal protein crylBe (Insecticidal delta-endotoxin 
CryIB(e» (Crystaline entomocidal protoxin) (139 kDa 
crystal protein) 

gb1AAC32850.11 (AF077326) CrylBel delta-endotoxin [Bacillus thuringiensisj 
Length = 1227 

Score = 344 bits (883), Expect = le-93 
Identities = 221/597 (37%), Positives = 303/597 (50%), Gaps = 65/597 (10%) 

Query: 49 VPGVGVAFGLFDLIWGFITP---SDWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSY 105 
VP G + + G + P W +FL +EQLI Q++ R+ A+ L+GL +8+ 

Sbjct: 72 VPFAGQIASFYSFLVGELWPRGRDPWEIFLEHVEQLIRQQVTENTRDTALARLQGLGNSF 131 

Query: 106 EIYIEALREWEANPNNAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANL 165 
Y ++L +W N ++A+ R + ++ + + A+ F + + E+PLL VY QAANL 

Sbjct: 132 RAYQQSLEDWLENRDDARTRSVLYTQYIALELDFLNAMPLFAIRNQEVPLLMVYAQAANL 191 

Query: 166 HLSLLRDAVSFGQGWGLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWA 225 
HL LLRDA FG +GL + +Y R + Y+ +C YN GL NLRGTN W 

Sbjct: 192 HLLLLRDASLFGSEFGLTSQEIQRYYERQVEKTREYSDYCARWYNTGLNNLRGTNAESWL 251 

Query: 226 RFNQFRRDLTLTVLDIVALFPNYDVRTYPIQTSSQLTREIYTSSVIEDSPVSANIPNGF- 284 
R+NQFRRDLTL VLD+VALFP+YD R YP+ TS+QLTREIYT D N P+GF 

Sbjct; 252 RYNQFRRDLTLGVLDLVALFPSYDTRVYPMNTSAQLTREIYT-----DPIGRTNAPSGFA 306 

Query: 285 -------NRAEFG------VRPPHLMDFMNSLFVTA-----ETVRSQTVWGGHLVSSRNT 326 
N F +RPPHL+DF L + + + W GH + SR 

Sbjct: 307 STNWFNNNAPSFSAIEAAVIRPPHLLDFPEQLTIFSVLSRWSNTQYMNYWVGHRLESRTI 366 

Query: 327 AGNRINFPSYGVFNPGGAIWIADEDPRPFYRT---------LSDPV----FVRGGFGNPH 373 
G+ ++ ++G N R YRT L+ PV + R + NP 

Sbjct: 367 RGS-LSTSTHGNTNTSINPVTLQFTSRDVYRTESFAGINILLTTPVNGVPWARFNWRNP- 424 

Query: 374 YVLGLRGVAFQQTGTNHTRTFRNSGTIDSLDEIPPQDNSGAPWNDYSHVLNHVTFVRWPG 433 
+ LRG G T DS E+PP+ + YSH L+++ + 

Sbjct: 425 -LNSLRGSLLYTIGYTGVGT----QLFDSETELPPETTERPNYESYSHRLSNIRLI---- 475 

Query: 434 EISGSDSW~PMFSWTHRSATPTNTIDPERITQIPLVKAHTLQSGTTVVRGPGFTGGDIL 493 
++ RAP++SWTHRSA TNTI + ITQIPLVK+ L SGT+VV GPGFTGGDI+ 

Sbjct: 476 ---SGNTLRAPVYSWTHRSADRTNTISSDSITQIPLVKSFNLNSGTSVVSGPGFTGGDII 532 
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Query: 494 RRTSGGPFAYTIVNINGQLPQRYRARIRYASTTNLRIYVTVAGERIFAGQFNKTMDTGDP 553 
R G +N N QRYR R+RYA++ + + VTV G F F TM + 

Sbjct: 533 RTNVNGSVLSMGLNFNNTSLQRYRVRVRYAASQTMVLRVTVGGSTTFDQGFPSTMSANES 592 

Query: 554 LTFQSFSYATINTAFTFPMSQS-----SFTVGADTFSSGNEVYIDRFELIPVTATLE 605 
LT QSF +A + sQ+ S G TF + D+ E IP+TAT E 

Sbjct: 593 LTSQSFRFAEFPVGISASGSQTAGISISNNAGRQTF------HFDKIEFIPITATFE 643 

Dow AgroSciences LLC 
Study ill: GH-C 5463 
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>spIQ45705IC8BA_BACUK Pesticidial crystal protein cry8Ba (Insecticidal delta-endotoxin 
CryVIIIB(a» (Crystaline entomocidal protoxin) (134 kDa 
crystal protein) 

gb1AAA21118.11 (U04365) CryIII delta-endotoxin [Bacillus thuringiensis] 
Length = 1169 

Score = 344 bits (882), Expect = 2e-93 
Identities = 219/618 (35%), positives = 325/618 (52%), Gaps = 49/618 (7%) 

Query: 21 

Sbjct: 61 

Query: 80 

Sbjct: 121 

Query: 140 

Sbjct: 181 

Query: 200 

Sbjct: 241 

Query: 260 

Sbjct: 301 

Query: 309 

Sbjct: 358 

Query: 362 

Sbjct: 418 

Query: 412 

Sbjct: 475 

Query: 472 

Sbjct: 530 

Query: 531 

Sbjct: 585 

EILNEERSTGRLPLDISLSLTRFLLSEFV-PGVGVAFGLFDLIWGFITPSDWSLFLLQIE 79 
E+ E+ + +DI L L FV P V + L D++W S W +F+ Q+E 
EVFLSEQDAVKAAIDIVGKLLTGLGVPFVGPIVSLYTQLIDILWPSKQKSQWEIFMEQVE 120 

QLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEANPNNAQLREDVRIRFANTDDAL 139 
+LI Q+I RN+A++ L GL ++Y++Y+ AL EW+ NPN ++ DVR RF D 
ELINQKIAEYARNKALSELEGLGNNYQLYLTALEEWKENPNGSRALRDVRNRFEILDSLF 180 

ITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQGWGLDIATVNNHYNRLINLIH 199 
+ +F +T+FE+P L+VY AANLHL LLRDA FG+ WGL +T+NN+YNR + L 

TQYMPSFRVTNFEVPFLTVYTMAANLHLLLLRDASIFGEEWGLSTSTINNYYNRQMKLTA 240 

RYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLTLTVLDIVALFPNYDVRTYPIQTSS 259 
Y+ HC+ Y GL L+G++ +QW +NQFRR++TLTVLD+VALF NYD RTYP+ T++ 

EYSDHCVKWYETGLAKLKGSSAKQWIDYNQFRREMTLTVLDVVALFSNYDTRTYPLATTA 300 

QLTREIYTSSV-IEDSPVSANIPNGFNRA-------EFGVRPPHLMDFMNSLFVTAE--- 308 
QLTRE+YT + D P NI + +++A + +RPPH+ D++ L V + 
QLTREVYTDPLGAVDVP---NIGSWYDKAPSFSEIEKAAIRPPHVFDYITGLTVYTKKRS 357 

--TVRSQTVWGGHLVSSRNTAGNRINFPSYGVFNPGGAIWIADEDPRPFYRTLSD----- 361 
+ R W GH +S ++ + YG + D Y+TLS+ 

FTSDRYMRYWAGHQISYKHIGTSSTFTQMYGTNQNLQSTSNFDFTNYDIYKTLSNGAVLL 417 

----PVFVRGGFGNPHYVLGLRGVAFQQTGTNHTRTFRNSG------TIDSLDEIPPQDN 411 
P + FG P + Q T T T++ + T DS E+PP+ + 

DIVYPGYTYTFFGMPETEFFM---VNQLNNTRKTLTYKPASKDIIDRTRDSELELPPETS 474 

SGAPWNDYSHVLNHVTFVRWPGEISGSDSWRAPMFSWTHRSATPTNTIDPERITQIPLVK 471 
+ YSH L H+TF+ S S S P+FSWTHRSA TNT+ ITQIP K 

GQPNYESYSHRLGHITFI-----YSSSTSTYVPVFSWTHRSADLTNTVKSGEITQIPGGK 529 

AHTLQSGTTVVRGPGFTGGDILRRTSG-GPFAYTIVNINGQLPQRYRARIRYASTTNLRI 530 
+ T+ T +++G G+TGGD++ T G + ++ QR+R RIRYAS N 
SSTIGRNTYIIKGRGYTGGDLVALTDRIGSCEFQMIFPES---QRFRIRIRYAS--NETS 584 

YVTVAG-ERIFAGQFNKTMD--TGDPLTFQSFSYATINTAFTFPMSQSSFTVGADTFSSG 587 
Y+++ G + +FN+T + LT+ F Y + S + + ++ 
YISLYGLNQSGTLKFNQTYSNKNENDLTYNDFKYIEYPRVISVNASSNIQRLSIGIQTNT 644 

Query: 588 NEVYIDRFELIPVTATLE 605 
N +DR E IPV T E 

Sbjct: 645 NLFILDRIEFIPVDETYE 662 

>gbIAAC63366.11 (AF093107) delta-endotoxin [Bacillus thuringiensis] 
Length = 638 

Score = 339 bits (869), Expect = 6e-92 
Identities = 207/559 (37%), Positives = 296/559 (52%), Gaps = 33/559 (5%) 

Query: 58 LFDLIWGFITPSDWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEA 117 
L + +W + W F+ QIE+LI+QRI A+ L G+ D Y Y+ AL EW 



Sbjct: 90 LLNQLWPTNNNAVWEAFMAQIEELIDQRISEQVVRNALDALTGIHDYYNEYLAALEEWLE 149 

Query: 118 NPNNAQLREDVRIRFANTDDALITAINNFTLTSFE----IPLLSVYVQAANLHLSLLRDA 173 
PN A+ + RF N ++ + +F + LL+VY QAANLHL LL+DA 

Sbjct: 150 RPNGARANLAFQ-RFENLHQLFVSQMPSFGSGPGSERDAVALLTVYAQAANLHLLLLKDA 208 

Query: 174 VSFGQGWGLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRD 233 
+G WGL+ +N ++N + YT HC+ TYN+GLENLRGTNT W ++QFRR+ 

Sbjct: 209 EIYGARWGLNQGQINLYFNAQQDRTQIYTNHCVATYNRGLENLRGTNTESWYNYHQFRRE 268 

Query: 234 LTLTVLDIVALFPNYDVRTYPIQTSSQLTREIYTSSVIEDSPVSANIPNGFNRAEF---- 289 
+TL +D+VALFP Y++R YP + QLTREIYT V+ + P + + + + 

Sbjct: 269 MTLMAMDLVALFPYYNLRQYPNGANPQLTREIYTDPVVFNPPANQGLCRRWRNNPYMTFS 328 

Query: 290 -----GVRPPHLMDFMNSLFVTAE----TVRSQTVWGGHLVSSRNTAGNRINFPSYGVFN 340 
+RPPHL D +NSL + + + W GH + + + SYG 

Sbjct: 329 ELENTFIRPPHLFDRLNSLTINSHRFPISSNFMDYWAGHTLRRSYMNNSAVQEDSYGATT 388 

Query: 341 PGGAIWIADEDPRPFYRTLSDPVFVRGGFGNPHYVLGLRGVAFQQTGT-NHTRTFRNSG- 398 
+ R S V R G V G+ +F G N T + N+G 

Sbjct: 389 STRV--TINTGVNGTNRIESTAVDFRSGLLG---VYGVHRASFVPGGLFNGTISPANAGC 443 

Query: 399 --TIDSLDEIPPQDNSGAPWNDYSHVLNHVTFVRWPGEISGS--DSWRAPMFSWTHRSAT 454 
D+ DE+P ++N+G+P SH L+HVTF+ + + +GS +S P++ W + 

Sbjct: 444 RNLHDTRDELPLEENNGSP----SHRLSHVTFLSFLTDQAGSIRNSGAVPLYVWARQDID 499 

Query: 455 PTNTIDPERITQIPLVKAHTLQSGTTVVRGPGFTGGDILRRTSGGPFAYTIVNINGQLPQ 514 
NTI RITQ+PLVKA + +GTTVVRGPGFTGGDILRRTS G VN+N L Q 

Sbjct: 500 LNNTITANRITQLPLVKASEIAAGTTVVRGPGFTGGDILRRTSAGTLGTIRVNVNSPLTQ 559 

Query: 515 RYRARIRYASTTNLRIYVTVAGERIFAGQFNKTMDTGDPLTFQSFSYATINTAFTFPMSQ 574 
RYR R RYASTT+ +V G + F +TM++G ++S+ +T+F F Q 

Sbjct: 560 RYRVRFRYASTTDFNFFVIRGGTTVNNFTFPRTMNSGQESRYESYVTREFSTSFNFLQIQ 619 

Query: 575 SSFTVGADTFSSGNEVYID 593 
+ + +FSSG +VY+D 

Sbjct: 620 DTLRLTVQSFSSGQQVYVD 638 

>pdb11JI61A Chain A, Crystal Structure Of The Insecticidal Bacterial Del 
Endotoxin Cry3bb1 Bacillus Thuringiensis 

Length = 589 

Score = 337 bits (864), Expect = 2e-91 
Identities = 200/578 (34%), positives = 305/578 (52%), Gaps = 35/578 (6%) 

Query: 49 VPGVGVAFGLFDLIWGFITPSD---WSLFLLQIEQLIEQRIETLERNRAITTLRGLADSY 105 
VP G + I PSD W F+ Q+E LI+++IE +++A+ L+GL +++ 

Sbjct: 19 VPFAGALTSFYQSFLNTIWPSDADPWKAFMAQVEVLIDKKIEEYAKSKALAELQGLQNNF 78 

Query: 106 EIYIEALREWEANP---NNAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQA 162 
E Y+ AL W+ P + + ++ +R F+ + ++ +F ++ FE+ L Y QA 

Sbjct: 79 EDYVNALNSWKKTPLSLRSKRSQDRIRELFSQAESHFRNSMPSFAVSKFEVLFLPTYAQA 138 

Query: 163 ANLHLSLLRDAVSFGQGWGLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTR 222 
AN HL LL+DA FG+ WG V Y+R + L +YT HC++ YN GL LRG+ 

Sbjct: 139 ANTHLLLLKDAQVFGEEWGYSSEDVAEFYHRQLKLTQQYTDHCVNWYNVGLNGLRGSTYD 198 

Query: 223 QWARFNQFRRDLTLTVLDIVALFPNYDVRTYPIQTSSQLTREIYTSSVIEDSPVSANIPN 282 
W +FN+FRR++TLTVLD++ LFP YD+R Y ++LTR+I+T + + + P 

Sbjct: 199 AWVKFNRFRREMTLTVLDLIVLFPFYDIRLYSKGVKTELTRDIFTDPIFSLNTLQEYGPT 258 

Query: 283 GFNRAEFGVRPPHLMDFMNSLFVTAET------VRSQTVWGGHLVSSRNTAGN--RINFP 334 
F E +R PHL D++ + S W G+ V +R + G+ I P 

Sbjct: 259 -FLSIENSIRKPHLFDYLQGIEFHTRLQPGYFGKDSFNYWSGNYVETRPSIGSSKTITSP 317 

Query: 335 SYGVF~PGGA+WIADEDPRPFYRTLSDPVFVRGGFGNPHYVLGLRGVAFQQ-------TG 387 
YG + D + YRT+++ + N LG+ V F Q T 

Sbjct: 318 FYG-DKSTEPVQKLSFDGQKVYRTIANTDV--AAWPNGKVYLGVTKVDFSQYDDQKNETS 374 

Dow AgroSciences LLC 
Study ID: GH-C 5463() 
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Query: 388 

Sbjct: 375 

Query: 445 

Sbjct: 430 

Query: 503 

Sbjct: 490 

Query: 563 

Sbjct: 550 

TNHTRTFRNSGTI---DSLDEIPPQDNSGAPWNDYSHVLNHVTFVRWPGEISGSDSWRAP 444 
T + RN+G + DS+D++PP+ YSH LN+ + P 
TQTYDSKRNNGHVSAQDSIDQLPPETTDEPLEKAYSHQLNYAECF-----LMQDRRGTIP 429 

MFSWTHRSATPTNTIDPERITQIPLVKAHTLQSGTTVVRGPGFTGGDI--LRRTSGGPFA 502 
F+WTHRS NTID E+ITQ+P+VKA+ L SG +++ GPGFTGG++ L+ +S 

FFTWTHRSVDFFNTIDAEKITQLPVVKAYALSSGASIIEGPGFTGGNLLFLKESSNSIAK 489 

YTIVNINGQLPQRYRARIRYASTTNLRIYVTVAGERIFAGQFNKTMDTGDPLTFQSFSYA 562 
+ + + L QRYR RIRYASTTNLR++V + NKTM+ D LT+Q+F A 
FKVTLNSAALLQRYRVRIRYASTTNLRLFVQNSNNDFLVIYINKTMNKDDDLTYQTFDLA 549 

TINTAFTFPMSQSSFTVGADTFSSGNEVYIDRFELIPV 600 
T N+ F ++ +GA++F S ++YID+ E IPV 
TTNSNMGFSGDKNELIIGAESFVSNEKIYIDKIEFIPV 587 

Dow AgroSciences LLC 
Study ill: GH-C 5463 
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>spIQ06117IC3BB_BACTU Pesticidia1 crystal protein cry3Bb (Insecticidal delta-endotoxin 
CryIIIB(b» (Crystaline entomocidal protoxin) (74 kDa 
crystal protein) 

pirl 1139811 gene cryIIIB2 protein - Bacillus thuringiensis 
gb1AAA22334.11 (M89794) cryIIIB2 [Bacillus thuringiensisj 

Length = 652 

Score = 337 bits (864), Expect = 2e-91 
Identities = 200/578 (34%), positives = 305/578 (52%), Gaps = 35/578 (6%) 

Query: 49 VPGVGVAFGLFDLIWGFITPSD---WSLFLLQIEQLIEQRIETLERNRAITTLRGLADSY 105 
VP G + I PSD W F+ Q+E LI+++IE +++A+ L+GL +++ 

Sbjct: 82 VPFAGALTSFYQSFLNTIWPSDADPWKAFMAQVEVLIDKKIEEYAKSKALAELQGLQNNF 141 

Query: 106 EIYIEALREWEANP---NNAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQA 162 
E Y+ AL W+ P + + ++ +R F+ + ++ +F ++ FE+ L Y QA 

Sbjct: 142 EDYVNALNSWKKTPLSLRSKRSQDRIRELFSQAESHFRNSMPSFAVSKFEVLFLPTYAQA 201 

Query: 163 ANLHLSLLRDAVSFGQGWGLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTR 222 
AN HL LL+DA FG+ WG V Y+R + L +YT HC++YN GL LRG+ 

Sbjct: 202 ANTHLLLLKDAQVFGEEWGYSSEDVAEFYHRQLKLTQQYTDHCVNWYNVGLNGLRGSTYD 261 

Query: 223 QWARFNQFRRDLTLTVLDIVALFPNYDVRTYPIQTSSQLTREIYTSSVIEDSPVSANIPN 282 
W +FN+FRR++TLTVLD++ LFP YD+R Y ++LTR+I+T + + + P 

Sbjct: 262 AWVKFNRFRREMTLTVLDLIVLFPFYDIRLYSKGVKTELTRDIFTDPIFSLNTLQEYGPT 321 

Query: 283 GFNRAEFGVRPPHLMDFMNSLFVTAET------VRSQTVWGGHLVSSRNTAGN--RINFP 334 
F E +R PHL D++ + S W G+ V +R + G+ I P 

Sbjct: 322 -FLSIENSIRKPHLFDYLQGIEFHTRLQPGYFGKDSFNYWSGNYVETRPSIGSSKTITSP 380 

Query: 335 SYGVFNPGGAIWIADEDPRPFYRTLSDPVFVRGGFGNPHYVLGLRGVAFQQ-------TG 387 
YG + D + YRT+++ + N LG+ V F Q T 

Sbjct: 381 FYG-DKSTEPVQKLSFDGQKVYRTIANTDV--AAWPNGKVYLGVTKVDFSQYDDQKNETS 437 

Query: 388 TNHTRTFRNSGTI---DSLDEIPPQDNSGAPWNDYSHVLNHVTFVRWPGEISGSDSWRAP 444 
T + RN+G + DS+D++PP+ YSH LN+ + P 

Sbjct: 438 TQTYDSKRNNGHVSAQDSIDQLPPETTDEPLEKAYSHQLNYAECF-----LMQDRRGTIP 492 

Query: 445 MFSWTHRSATPTNTIDPERITQIPLVKAHTLQSGTTVVRGPGFTGGDI--LRRTSGGPFA 502 
F+WTHRS NTID E+ITQ+P+VKA+ L SG +++ GPGFTGG++ L+ +S 

Sbjct: 493 FFTWTHRSVDFFNTIDAEKITQLPVVKAYALSSGASIIEGPGFTGGNLLFLKESSNSIAK 552 

Query: 503 YTIVNINGQLPQRYRARIRYASTTNLRIYVTVAGERIFAGQFNKTMDTGDPLTFQSFSYA 562 
+ + + L QRYR RIRYASTTNLR++V + NKTM+ D LT+Q+F A 

Sbjct: 553 FKVTLNSAALLQRYRVRIRYASTTNLRLFVQNSNNDFLVIYINKTMNKDDDLTYQTFDLA 612 

Query: 563 TINTAFTFPMSQSSFTVGADTFSSGNEVYIDRFELIPV 600 
T N+ F ++ +GA++F S ++YID+ E IPV 

Sbjct: 613 TTNSNMGFSGDKNELIIGAESFVSNEKIYIDKIEFIPV 650 

>spIP17969IC3BA_BACTO PESTICIDIAL CRYSTAL PROTEIN CRY3BA (INSECTICIDAL DELTA-ENDOTOXIN 
CRYIIIB(A» (CRYSTALINE ENTOMOCIDAL PROTOXIN) (75 KDA 
CRYSTAL PROTEIN) 



pirl IS10228 par asp oral crystal protein, coleopteran-active - Bacillus 
thuringiensis (fragment) 

Dow AgroSciences LLC 
Study ID: GH-C 5463(~'-:) 
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emb1CAA34983.11 (X17123) coleopteran-active delta-endotoxin open reading frame 
(659 AA) [Bacillus thuringiensis] 

Length = 659 

Score = 335 bits (860), Expect = 6e-91 
Identities = 203/580 (35%), positives = 305/580 (52%), Gaps = 39/580 (6%) 

Query: 49 VPGVGVAFGLFDLIWGFITPSD---WSLFLLQIEQLIEQRIETLERNRAITTLRGLADSY 105 
VP G + I PSD W F+ Q+E LI+++IE +++A+ L+GL +++ 

Sbjct: 90 VPFAGALTSFYQSFLNAIWPSDADPWKAFMAQVEVLIDKKIEEYAKSKALAELQGLQNNF 149 

Query: 106 EIYIEALREWEANPNNAQLRED---VRIRFANTDDALITAINNFTLTSFEIPLLSVYVQA 162 
E Y+ AL W+ P N + R +R F+ + ++ +F ++ FE+ L Y QA 

Sbjct: 150 EDYVNALDSWKKAPVNLRSRRSQDRIRELFSQAESHFRNSMPSFAVSKFEVLFLPTYAQA 209 

Query: 163 ANLHLSLLRDAVSFGQGWGLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTR 222 
AN HL LL+DA FG+ WG + Y R + L +YT HC++ YN GL +LRG+ 

Sbjct: 210 ANTHLLLLKDAQVFGEEWGYSSEDIAEFYQRQLKLTQQYTDHCVNWYNVGLNSLRGSTYD 269 

Query: 223 QWARFNQFRRDLTLTVLDIVALFPNYDVRTYPIQTSSQLTREIYTSSVIEDSPVSANIPN 282 
W +FN+FRR++TLTVLD++ LFP YDVR Y ++LTR+I+T + + + P 

Sbjct: 270 AWVKFNRFRREMTLTVLDLIVLFPFYDVRLYSKGVKTELTRDIFTDPIFTLNALQEYGPT 329 

Query: 283 GFNRAEFGVRPPHLMDFMNSL-FVTA-----ETVRSQTVWGGHLVSSRNTAGNR--INFP 334 
F+ E +R PHL D++ + F T S W G+ V +R + G+ I P 

Sbjct: 330 -FSSIENSIRKPHLFDYLRGIEFHTRLRPGYSGKDSFNYWSGNYVETRPSIGSNDTITSP 388 

Query: 335 SYG--VFNPGGAIWIADEDPRPFYRTLSDPVFVRGGFGNPHYVLGLRGVAF----QQTGT 388 
YG P I D + YRT+++ F + G+ V F Q 

Sbjct: 389 FYGDKSIEP---IQKLSFDGQKVYRTIANTDI--AAFPDGKIYFGVTKVDFSQYDDQKNE 443 

Query: 389 NHTRTFRNS------GTIDSLDEIPPQDNSGAPWNDYSHVLNHVTFVRWPGEISGSDSWR 442 
T+T+ + G DS+D++PP+ YSH LN+ + 

Sbjct: 444 TSTQTYDSKRYNGYLGAQDSIDQLPPETTDEPLEKAYSHQLNYAECF-----LMQDRRGT 498 

Query: 443 APMFSWTHRSATPTNTIDPERITQIPLVKAHTLQSGTTVVRGPGFTGGDI--LRRTSGGP 500 
P F+WTHRS NTID E+ITQ+P+VKA+ L SG +++ GPGFTGG++ L+ +S 

Sbjct: 499 IPFFTWTHRSVDFFNTIDAEKITQLPVVKAYALSSGASIIEGPGFTGGNLLFLKESSNSI 558 

Query: 501 FAYTIVNINGQLPQRYRARIRYASTTNLRIYVTVAGERIFAGQFNKTMDTGDPLTFQSFS 560 
+ + + L QRYR RIRYASTTNLR++V + NKTM+' LT+Q+F 

Sbjct: 559 AKFKVTLNSAALLQRYRVRIRYASTTNLRLFVQNSNNDFLVIYINKTMNIDGDLTYQTFD 618 

Query: 561 YATINTAFTFPMSQSSFTVGADTFSSGNEVYIDRFELIPV 600 
+AT N+ F + F +GA++F S ++YID+ E IPV 

Sbjct: 619 FATSNSNMGFSGDTNDFIIGAESFVSNEKIYIDKIEFIPV 658 

>gbIAAA74198.11 (U31633) Cry3Bb2 [Bacillus thuringiensis] 
Length = 652 

Score = 335 bits (859), Expect = 8e-91 
Identities = 202/578 (34%), positives = 305/578 (51%), Gaps = 35/578 (6%) 

Query: 49 VPGVGVAFGLFDLIWGFITPSD---WSLFLLQIEQLIEQRIETLERNRAITTLRGLADSY 105 
VP G + I PSD W F+ Q+E LI+++IE +++A+ L+GL +++ 

Sbjct: 82 VPFAGALTSFYQSFLDTIWPSDADPWKAFMAQVEVLIDKKIEEYAKSKALAELQGLQNNF 141 

Query: 106 EIYIEALREWEANP---NNAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQA 162 
E Y+ AL W+ P + + ++ +R F+ + ++ +F ++ FE+ L Y QA 

Sbjct: 142 EDYVNALNSWKKTPLSLRSKRSQDRIRELFSQAESHFRNSMPSFAVSKFEVLFLPTYAQA 201 

Query: 163 ANLHLSLLRDAVSFGQGWGLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTR 222 
AN HL LL+DA FG+ WG V Y+R + L +YT HC++ YN GL LRG+ 

Sbjct: 202 ANTHLLLLKDAQVFGEEWGYSSEDVAEFYHRQLKLTQQYTDHCVNWYNVGLNGLRGSTYD 261 

Query: 223 QWARFNQFRRDLTLTVLDIVALFPNYDVRTYPIQTSSQLTREIYTSSVIEDSPVSANIPN 282 
W +FN+FRR++TLTVLD++ LFP YDVR Y ++LTR+I+T + + + P 
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Sbjct: 262 AWVKFNRFRREMTLTVLDLIVLFPFYDVRLYSKGVKTELTRDIFTDPIFSLNTLQEYGPT 321 

Query: 283 GFNRAEFGVRPPHLMDFMNSL-FVTA-----ETVRSQTVWGGHLVSSRNTAGN--RINFP 334 
F E +R PHL D++ + F T S W G+ V +R + G+ I P 

Sbjct: 322 -FLSIENSIRKPHLFDYLQGIEFHTRLQPGYSGKDSFNYWSGNYVETRPSIGSSKTITSP 380 

Query: 335 SYGVFNPGGAIWIADEDPRPFYRTLSDPVFVRGGFGNPHYVLGLRGVAFQQ-------TG 387 
YG + D + YRT+++ + N G+ V F Q T 

Sbjct: 381 FYG-DKSTEPVQKLSFDGQKVYRTIANTDV--AAWPNGKIYFGVTKVDFSQYDDQKNETS 437 

Query: 388 TNHTRTFRNSGTI---DSLDEIPPQDNSGAPWNDYSHVLNHVTFVRWPGEISGSDSWRAP 444 
T + RN+G + DS+D++PP+ YSH LN+ + P 

Sbjct: 438 TQTYDSKRNNGHVGAQDSIDQLPPETTDEPLEKAYSHQLNYAECF-----LMQDRRGTIP 492 

Query: 445 MFSWTHRSATPTNTIDPERITQIPLVKAHTLQSGTTVVRGPGFTGGDI--LRRTSGGPFA 502 
F+WTHRS NTID E+ITQ+P+VKA+ L SG +++ GPGFTGG++ L+ +S 

Sbjct: 493 FFTWTHRSVDFFNTIDAEKITQLPVVKAYALSSGASIIEGPGFTGGNLLFLKESSNSIAK 552 

Query: 503 YTIVNINGQLPQRYRARIRYASTTNLRIYVTVAGERIFAGQFNKTMDTGDPLTFQSFSYA 562 
+ + + L QRYR RIRYASTTNLR++V + NKTM+ D LT+Q+F A 

Sbjct: 553 FKVTLNSAALLQRYRVRIRYASTTNLRLFVQNSNNDFIVIYINKTMNIDDDLTYQTFDLA 612 

Query: 563 TINTAFTFPMSQSSFTVGADTFSSGNEVYIDRFELIPV 600 
T N+ F + +GA++F S ++YID+ E IPV 

Sbjct: 613 TTNSNMGFSGDTNELIIGAESFVSNEKIYIDKIEFIPV 650 

Dow AgroSciences LLC 
Study ID: GH-C 5463 
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>pirl IS39536 paraspora1 crystal protein-related protein - Bacillus thuringiensis 
Length = 1154 

Score = 333 bits (853), Expect = 4e-90 
Identities = 221/602 (36%), positives = 312/602 (51%), Gaps = 61/602 (10%) 

Query: 50 PGVGVAFGLFDLIWGFITPSD----WSLFLLQIEQLIEQRIETLERNRAITTLRGLADSY 105 
P G+ G ++GF+ PS+ W F+ Q+E+LIEQRI A+ L G+ + Y 

Sbjct: 72 PVGGILTGFLSTLFGFLWPSNDQAVWEAFIEQMEELIEQRISDQVVRTALDDLTGIQNYY 131 

Query: 106 EIYIEALREWEANPNNAQLREDVRIRFANTDDALITAINNFTL----TSFEIPLLSVYVQ 161 
Y+ AL+EWE PN + ++ RF ++++ +F F+ LL VY Q 

Sbjct: 132 NQYLIALKEWEERPNGVRANLVLQ-RFEILHALFVSSMPSFGSGPGSQRFQAQLLVVYAQ 190 

Query: 162 AANLHLSLLRDAVSFGQGWGLDIATVNN-HYNRLINLIHRYTKHCLDTYNQGLENLRGTN 220 
AANLHL LL DA +G WGL + + N ++N L YT HC++ YN GL LRGT+ 

Sbjct: 191 AANLHLLLLADAEKYGARWGLRESQIGNLYFNELQTRTRDYTNHCVNAYNNGLAGLRGTS 250 

Query: 221 TRQWARFNQFRRDLTLTVLDIVALFPNYDVRTYPIQTSSQLTREIYTSSVIEDSPVSANI 280 
W +++QFRR+ TL +D++ALFP Y+ R YPI + QLTRE+YT + S S+ 

Sbjct: 251 AESWLKYHQFRREATLMAMDLIALFPYYNTRRYPIAVNPQLTREVYTDPLGVPSEESSLF 310 

Query: 281 PN------------GFNRAEFGV-RPPHLMDFMNSLFVTAET----VRSQTV--WGGHLV 321 
P F+ E + PHL D +N+L + + + +Q + W GH V 

Sbjct: 311 PELRCLRWQETSAMTFSNLENAIISSPHLFDTINNLMIYTGSFSVHLTNQLIEGWIGHSV 370 

Query: 322 SS-----------RNTAGNRINFPSYGVFNPGGAIWIADEDPRPFYRTLSDPVFVRGGFG 370 
+S R G+ + +Y FN R Y+ ++ GF 

Sbjct: 371 TSSLLASGPTTVLRRNYGSTTSIVNYFSFND-----------RDVYQ-INTRSHTGLGFQ 418 

Query: 371 NPHYVLGLRGVAFQQTGTNHTRTFRNSGTID----SLDEIPPQDNSGAPWNDYSHVLNHV 426 
N + G+ F GT ++ T RN+ T + S+DE+P D + YSH L+H+ 

Sbjct: 419 NAP-LFGITRAQFYPGGT-YSVTQRNALTCEQNYNSIDELPSLDPNEPISRSYSHRLSHI 476 

Query: 427 T-FVRWPGEISGSD--SWRAPMFSWTHRSATPTNTIDPERITQIPLVKAHTLQSGTTVVR 483 
T ++ I G + S P + WTHR TNTI +RITQ+PLVK+ + +GTTVVR 

Sbjct: 477 TSYLHRVLTIDGINIYSGNLPTYVWTHRDVDLTNTITADRITQLPLVKSFEIPAGTTVVR 536 

Query: 484 GPGFTGGDILRRTSGGPFAYTIVNINGQLPQRYRARIRYASTTNLRIYVTVAGERIFAGQ 543 
GPGFTGGDILRRT G F V L QRYR R R+ASTTNL I + V ++ 

Sbjct: 537 GPGFTGGDILRRTGVGTFGTIRVRTTAPLTQRYRIRFRFASTTNLFIGIRVGDRQVNYFD 596 

Query: 544 FNKTMDTGDPLTFQSFSYATINTAFTFPMSQSSFTVGADTFSSGNEVYIDRFELIPVTAT 603 
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F +TM+ GD L ++SF+ T F F Q +V A+ FS+G EVY DR E+IPV 
Sbjct: 597 FGRTMNRGDELRYESFATREFTTDFNFRQPQELISVFANAFSAGQEVYFDRIEIIPVNPA 656 

Query: 604 LE 605 
E 

Sbjct: 657 RE 658 

>embICAA52927.11 (X75019) delta-endotoxin [Bacillus thuringiensisj 
Length 1144 

Score = 333 bits (853), Expect = 4e-90 
Identities = 221/602 (36%), Positives = 312/602 (51%), Gaps = 61/602 (10%) 

Query: 50 PGVGVAFGLFDLIWGFITPsD----WsLFLLQIEQLIEQRIETLERNRAITTLRGLADSY 105 
P G+ G ++GF+ PS+ W F+ Q+E+LIEQRI A+ L G+ + Y 

Sbjct: 62 PVGGILTGFLSTLFGFLWPSNDQAVWEAFIEQMEELIEQRISDQVVRTALDDLTGIQNYY 121 

Query: 106 EIYIEALREWEANPNNAQLREDVRIRFANTDDALITAINNFTL----TSFEIPLLSVYVQ 161 
Y+ AL+EWE PN + ++ RF ++++ +F F+ LL VY Q 

Sbjct: 122 NQYLIALKEWEERPNGVRANLVLQ-RFEILHALFVSSMPSFGSGPGSQRFQAQLLVVYAQ 180 

Query: 162 AANLHLSLLRDAVSFGQGWGLDIATVNN-HYNRLINLIHRYTKHCLDTYNQGLENLRGTN 220 
AANLHL LL DA +G WGL + + N ++N L YT HC++ YN GL LRGT+ 

Sbjct: 181 AANLHLLLLADAEKYGARWGLRESQIGNLYFNELQTRTRDYTNHCVNAYNNGLAGLRGTS 240 

Query: 221 TRQWARFNQFRRDLTLTVLDIVALFPNYDVRTYPIQTSSQLTREIYTSSVIEDSPVSANI 280 
W +++QFRR+ TL +D++ALFP Y+ R YPI + QLTRE+YT + S S+ 

Sbjct: 241 AESWLKYHQFRREATLMAMDLIALFPYYNTRRYPIAVNPQLTREVYTDPLGVPSEESSLF 300 

Query: 281 PN------------GFNRAEFGV-RPPHLMDFMNSLFVTAET----VRSQTV--WGGHLV 321 
P F+ E + PHL D +N+L + + + +Q + W GH V 

Sbjct: 301 PELRCLRWQETSAMTFSNLENAIISSPHLFDTINNLMIYTGSFSVHLTNQLIEGWIGHSV 360 

Query: 322 SS-----------RNTAGNRINFPSYGVFNPGGAIWIADEDPRPFYRTLSDPVFVRGGFG 370 
+S R G+ + +Y FN R Y+ ++ GF 

Sbjct: 361 TSSLLASGPTTVLRRNYGSTTSIVNYFSFND-----------RDVYQ-INTRSHTGLGFQ 408 

Query: 371 NPHYVLGLRGVAFQQTGTNHTRTFRNSGTID----SLDEIPPQDNSGAPWNDYSHVLNHV 426 
N + G+ F GT ++ T RN+ T + S+DE+P D + YSH L+H+ 

Sbjct: 409 NAP-LFGITRAQFYPGGT-YSVTQRNALTCEQNYNSIDELPSLDPNEPISRSYSHRLSHI 466 

Query: 427 T-FVRWPGEISGSD--SWRAPMFSWTHRSATPTNTIDPERITQIPLVKAHTLQSGTTVVR 483 
T ++ I G + S P +WTHR TNT I +RITQ+PLVK+ + +GTTVVR 

Sbjct: 467 TSYLHRVLTIDGINIYSGNLPTYVWTHRDVDLTNTITADRITQLPLVKSFEIPAGTTVVR 526 

Query: 484 GPGFTGGDILRRTSGGPFAYTIVNINGQLPQRYRARIRYASTTNLRIYVTVAGERIFAGQ 543 
GPGFTGGDILRRT G F V L QRYR R R+ASTTNL I + V ++ 

Sbjct: 527 GPGFTGGDILRRTGVGTFGTIRVRTTAPLTQRYRIRFRFASTTNLFIGIRVGDRQVNYFD 586 

Query: 544 FNKTMDTGDPLTFQSFSYATINTAFTFPMSQSSFTVGADTFSSGNEVYIDRFELIPVTAT 603 
F +TM+ GD L ++SF+ T F F Q +V A+ FS+G EVY DR E+IPV 

Sbjct; 587 FGRTMNRGDELRYESFATREFTTDFNFRQPQELISVFANAFSAGQEVYFDRIEIIPVNPA 646 

Query: 604 LE 605 
E 

Sbjct: 647 RE 648 

Dow AgroSciences LLC 
Study ID: GH-C 5463 () 
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>spI006014IC9DA_BACTP PESTICIDIAL CRYSTAL PROTEIN CRY9DA (INSECTICIDAL DELTA-ENDOTOXIN 
CRYIXD{A)) (CRYSTALINE ENTOMOCIDAL PROTOXIN) (132 KDA 
CRYSTAL PROTEIN) 

dbj1BAA19948.11 (D85560) cry9Da1 [Bacillus thuringiensisj 
Length = 1169 

Score = 325 bits (834), Expect = 7e-88 
Identities = 216/632 (34%), Positives = 311/632 (49%), Gaps = 57/632 (9%) 

Query: 15 LNNPEVEILNEERSTGRLPLDISLSLTRFLLSEF-----VPGVGVAFGLFDLIWGFITPS 69 
L NP + + +G+ + + +++ LLS F V V L + +W S 

Sbjct: 57 LINPNLSV----~-SGKDVIQVGINIVGRLLSFFGFPFSSQWVTVYTYLLNSLWPDDENS 110 
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Query: 70 DWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEANPNNAQLREDVR 129 
W F+ ++E+LI+Q+I + RA+ L GL +Y +Y+EAL EW PN A+ V 

Sbjct: 111 VWDAFMERVEELIDQKISEAVKGRALDDLTGLQYNYNLYVEALDEWLNRPNGARASL-VS 169 

Query: 130 IRFANTDDALITAINNFTL----TSFEIPLLSVYVQAANLHLSLLRDAVSFGQGWGLDIA 185 
RF D + +F ++ LL VY QAANLHL LL+DA +G WGL+ 

Sbjct: 170 QRFNILDSLFTQFMPSFGSGPGSQNYATILLPVYAQAANLHLLLLKDADIYGARWGLNQT 229 

Query: 186 TVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLTLTVLDIVALF 245 
++ ++R +L YT HC+ YN GL LRGT W ++NQ+RR++TLT +D+VALF 

Sbjct: 230 QIDQFHSRQQSLTQTYTNHCVTAYNDGLAELRGTTAESWFKYNQYRREMTLTAMDLVALF 289 

Query: 246 PNYDVRTYPIQTSSQLTREIYTSSVIED---------------SPVSANIPNGFNRAEFG 290 
P Y++R YP T+ QLTRE+YT + D +P N N 

Sbjct: 290 PYYNLRQYPDGTNPQLTREVYTDPIAFDPLEQPTTQLCRSWYINPAFRNHLNFSVLENSL 349 

Query: 291 VRPPHLMDFMNSLFVTAETVRSQTVWGGHLVSSRNTAGNRINFPSYGVFNP--GGAIWIA 348 
+RPPHL + +++L + + + W G V + I SYG+ + G I + 

Sbjct: 350 IRPPHLFERLSNLQILVNYQTNGSAWRGSRVRYHYLHSSIIQEKSYGLLSDPVGANINVQ 409 

Query: 349 DEDPRPFYRTLSDPVFVRGGFGNPH------------YVLGLRGVAFQQTGTNHTRTFRN 396 
+ D Y+ +S G+ + V G+ G + Q G + 

Sbjct: 410 NND---IYQIISQVSNFASPVGSSYSVWDTNFYLSSGQVSGISG--YTQQGIPAVCLQQR 464 

Query: 397 SGTIDSLDEIPPQDNSGAPWNDYSHVLNHVTFVRWPGEISGSDSW---RAPMFSWTHRSA 453 
+ T DE+P + G +YSH L+H+T R+ SGS S P WTHR 

Sbjct: 465 NST----DELPSLNPEGDIIRNYSHRLSHITQYRFQATQSGSPSTVSANLPTCVWTHRDV 520 

Query: 454 TPTNTIDPERITQIPLVKAHTLQSGTTVVRGPGFTGGDILRRTSGGPFAYTIVNINGQLP 513 
NTI +ITQ+PLVKA+ L SG TVV+GPGFTGGD++RRT+ G F V++ G L 

Sbjct: 521 DLDNTITANQITQLPLVKAYELSSGATVVKGPGFTGGDVIRRTNTGGFGAIRVSVTGPLT 580 

Query: 514 QRYRARIRYASTTNLRIYVTVAGERIFAGQFNKTMDTGDPLTFQSFSYATINTAFTFPMS 573 
QRYR R RYAST + +VT G I +F +TM+ G ++S+ T F F S 

Sbjct: 581 QRYRIRFRYASTIDFDFFVTRGGTTINNFRFTRTMNRGQESRYESYRTVEFTTPFNFTQS 640 

Query: 574 QSSFTVGADTFSSGNEVYIDRFELIPVTATLE 605 
Q S EVY+DR E+IPV E 

Sbjct: 641 QDIIRTSIQGLSGNGEVYLDRIEIIPVNPARE 672 

Dow AgroSciences LLC 
Study ID: GH-C 5463 
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>sp1Q457081C7AB BACUK Pesticidial crystal protein cry7Ab (Insecticidal delta-endotoxin 
CryVIIA(b)) (Crystaline entomocidal protoxin) (130 kDa 
crystal protein) 

gb1AAA21121.11 (U04368) CryIII delta-endotoxin [Bacillus thuringiensis] 
Length = 1138 

Score = 323 bits (828), Expect = 3e-87 
Identities = 207/609 (33%), positives = 311/609 (50%), Gaps = 55/609 (9%) 

Query: 25 EERSTGRLPLDISLSLTRFLLSEF-VPGVGVAFGLFDLIWGFITPSD---WSLFLLQIEQ 80 
E ++G ++ +S+T LS VPG + I G + P D W F+ ++E 

Sbjct: 50 EALASGNTAINTVVSVTGATLSALGVPGASFITNFYLKITGLLWPHDKNIWDEFMTEVET 109 

Query: 81 LIEQRIETLERNRAITTLRGLADSYEIYIEALREWEANPNNAQLREDVRIRFANTDDALI 140 
LIEQ+IE RN+A+ L GL ++ IY +AL +W NP++ V RF D 

Sbjct: 110 LIEQKIEQYARNKALAELEGLGNNLTIYQQALEDWLNNPDDPATITRVIDRFRILDALFE 169 

Query: 141 TAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQGWGLDIATVNNHYNRLINLIHR 200 
+ + +F + +EIPLL+VY QAANLHL+LLRD+ +G W + +YNR I 

Sbjct: 170 SYMPSFRVAGYEIPLLTVYAQAANLHLALLRDSTLYGDKWEFTQNNIEENYNRQKKHISE 229 

Query: 201 YTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLTLTVLDIVALFPNYDVRTYPIQTSSQ 260 
Y+ HC+ YN GL L G+ QW +N+FRR++ L VLDI A+FP YD R Y ++TS+Q 

Sbjct: 230 YSNHCVKWYNSGLSRLNGSTYEQWINYNRFRREMILMVLDIAAVFPIYDPRMYSMETSTQ 289 

Query: 261 LTREIYTSSVIEDSPVSANIPN-----GFNRAE-FGVRPPHLMDFMNSLFVTAETVRSQT 314 
LTRE+YT P+S +1 N F++ E +R PHL+D+++ L++ ++ + 

Sbjct: 290 LTREVYT------DPISLSISNPGIGPSFSQMENTAIRTPHLVDYLDELYIYTSKYKAFS 343 



Query: 315 --------VWGGHLVSSRNTAGNRINFPSYGVFN------PGGAIWIADEDPRPFYRTLS 360 
W H VS + + + N + G++ GA D YRTL+ 

Sbjct: 344 HEIQPDLFYWSAHKVSFKQS--EQSNLYTTGIYGKTSGYISSGAYSFRGND---IYRTLA 398 

Query: 361 DPVFVRGGFGNPHYV-----LGLRGVAFQQTGTNHTRTFRNSGTIDSLDEIPPQDNSGAP 415 
P V + + V G++G + + T+ DS+D++PP G P 

Sbjct: 399 APSVVVYPYTQNYGVEQVEFYGVKGHVHYRGDNKYDLTY------DSIDQLPP---DGEP 449 

Query: 416 WND-YSHVLNHVTFVRWPGEISGSDSWRAPMFSWTHRSATPTNTIDPERITQIPLVKAHT 474 
++ Y+H L H T + 0+ P+FSWTHRSA NIP +IT+IP VK + 

Sbjct: 450 IHEKYTHRLCHATAI--SKSTPDYDNATIPIFSWTHRSAEYYNRIYPNKITKIPAVKMYK 507 

Query: 475 LQSGTTVVRGPGFTGGDILRRTSGGPFAYTIVNINGQLPQRYRARIRYASTTNLRIYVTV 534 
L +TVV+GPGFTGGD+++R S G +N L Q YR R+RYA+ + + V + 

Sbjct: 508 LGDTSTVVKGPGFTGGDLVKRGSNGYIGDIKATVNSPLSQNYRVRVRYATNVSGQFNVYI 567 

Query: 535 AGERIFAGQFNKTMDT---GDPLTFQSFSYATINTAFTFPMSQSSFTVGADTFSSGNEVY 591 
+ +F T++T G LT+ SF Y +T FP T+ S+ + Y 

Sbjct: 568 NDKITLQRKFQNTVETIGEGKDLTYGSFGYIEYSTTIQFPDKHPKITLHLSDLSNNSSFY 627 

Query: 592 IDRFELIPV 600 
+D E IPV 

Sbjct: 628 VDSIEFIPV 636 

Dow AgroSciences LLC 
Study ID: GH-C 54630 .• ) 
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>spIQ9ZNL9IC9EA_BACTA Pesticidia1 crystal protein cry9Ea (Insecticidal delta-endotoxin 
CryIXE(a» (Crystaline entomocidal protoxin) (130 kDa 
crystal protein) 

dbj1BAA34908.11 (ABOl1496) Cry9 like protein [Bacillus thuringiensis serovar 
aizawail 

Length = 1150 

Score = 322 bits (825), Expect = 7e-87 
Identities = 213/578 (36%), Positives = 300/578 (51%), Gaps = 51/578 (8%) 

Query: 58 LFDLIWGFITPSDWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEA 117 
L + +W + W F+ QIE+LI+Q+I A+ L GL D YE Y+ AL EW 

Sbjct: 99 LLNQLWPTNDNAVWEAFMAQIEELIDQKISAQVVRNALDDLTGLHDYYEEYLAALEEWLE 158 

Query: 118 NPNNAQLREDVRIRFANTDDALITAINNFTLTSFE----IPLLSVYVQAANLHLSLLRDA 173 
PN A+ V RF N A +T + +F + LL+VY QAANLHL LL+DA 

Sbjct: 159 RPNGARANL-VTQRFENLHTAFVTRMPSFGTGPGSQRDAVALLTVYAQAANLHLLLLKDA 217 

Query: 174 VSFGQGWGLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRD 233 
+G WGL +N ++N YT HC++TYN+GLE++RGTNT W +++FRR+ 

Sbjct: 218 EIYGARWGLQQGQINLYFNAQQERTRIYTNHCVETYNRGLEDVRGTNTESWLNYHRFRRE 277 

Query: 234 LTLTVLDIVALFPNYDVRTYPIQTSSQLTREIYTSSVIEDSPVSANI--------PNGFN 285 
+TL +D+VALFP Y+VR YP + QLTREIYT ++ + P + I N F+ 

Sbjct: 278 MTLMAMDLVALFPFYNVRQYPNGANPQLTREIYTDPIVYNPPANQGICRRWGNNPYNTFS 337 

Query: 286 RAEFG-VRPPHLMDFMNSLFV-----TAETVRS-QTVWGGHLVSSRNTAGNRINFPSYGV 338 
E +RPPHL + +N L + TA T S W GH + S++ SYG 

Sbjct: 338 ELENAFIRPPHLFERLNRLTISRNRYTAPTTNSFLDYWSGHTLQSQHANNPTTYETSYGQ 397 

Query: 339 FNPGGAIWIADEDPRPFYRTLSDPVFVRGGFGNPHYVL-GLRGVAFQQTG-----TNHTR 392 
++ R + FGN + L G+ + TG. TN 

Sbjct: 398 ITSNTRLFNTTNGARAIDSRARN-------FGNLYANLYGVSSLNIFPTGVMSEITNAAN 450 

Query: 393 TFRNSGTIDSLDEIPPQDNSGAPWNDYSHVLNHVTFVRWPGEISG--SDSWRAPMFSWTH 450 
T R + + +E+P ++N+ ++L+HVTF+R+ G + P + WT 

Sbjct: 451 TCRQD--LTTTEELPLENNN-------FNLLSHVTFLRFNTTQGGPLATLGFVPTYVWTR 501 

Query: 451 RSATPTNTIDPERITQIPLVKAHTLQSGTTVVRGPGFTGGDILRRTSGGPFAYTIVNING 510 
TNTI +RITQ+P VKA + GTTVV+GPGFTGGDILRRT GG N+N 

Sbjct: 502 EDVDFTNTITADRITQLPWVKASEIGGGTTVVKGPGFTGGDILRRTDGGAVGTIRANVNA 561 

Query: 511 QLPQRYRARIRYASTTNLRIYVTVAGERIFAG-QFNKTMDTGDPLTFQSFSYATINTAFT 569 
L Q+YR R+RYASTT+ + + V AG TM LT++SF+ T+ T 
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Sbjct: 562 PLTQQYRIRLRYASTTSFVVNLFVNNSA--AGFTLPSTMAQNGSLTYESFN--TLEVTHT 617 

Query: 570 FPMSQSSFTVGADTFS--SGNEVYIDRFELIPVTATLE 605 
sQs T+ + F SG EVY+D+ E++P+ T E 

Sbjct: 618 IRFSQSDTTLRLNIFPSISGQEVYVDKLEIVPINPTRE 655 

Dow AgroSciences LLC 
Study ill: GH-C 5463 
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>sp1Q457071C7AB BACUA Pesticidial crystal protein cry7Ab (Insecticidal delta-endotoxin 
cryvIIA(b» (Crystaline entomocidal protoxin) (130 kDa 
crystal protein) 

gb1AAA21120.11 (U04367) CryIII,delta-endotoxin [Bacillus thuringiensis] 
Length = 1138 

Score = 319 bits (818), Expect = 5e-86 
Identities = 207/609 (33%), positives = 311/609 (50%), Gaps = 55/609 (9%) 

Query: 25 EERSTGRLPLDISLSLTRFLLSEF-VPGVGVAFGLFDLIWGFITPSD---WSLFLLQIEQ 80 
E ++G ++ +S+T LS VPG + I G + P + W F+ ++E 

Sbjct: 50 EALASGNTAINTVVSVTGATLSALGVPGASFITNFYLKITGLLWPHNKNIWDEFMTEVET 109 

Query: 81 LIEQRIETLERNRAITTLRGLADSYEIYIEALREWEANPNNAQLREDVRIRFANTDDALI 140 
LIEQ+IE RN+A+ L GL ++ IY +AL +W NP++ V RF D 

Sbjct: 110 LIEQKIEQYARNKALAELEGLGNNLTIYQQALEDWLNNPDDPATITRVIDRFRILDALFE 169 

Query: 141 TAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQGWGLDIATVNNHYNRLINLIHR 200 
+ + +F + +EIPLL+VY QAANLHL+LLRD+ +G WG + +YNR I 

Sbjct: 170 SYMPSFRVAGYEIPLLTVYAQAANLHLALLRDSTLYGDKWGFTQNNIEENYNRQKKHISE 229 

Query: 201 YTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLTLTVLDIVALFPNYDVRTYPIQTSSQ 260 
Y+ HC+ YN GL L G+ QW +N+FRR++ L VLDI A+FP YD R Y ++TS+Q 

Sbjct: 230 YSNHCVKWYNSGLSRLNGSTYEQWINYNRFRREMILMVLDIAAVFPIYDPRMYSMETSTQ 289 

Query: 261 LTREIYTSSVIEDSPVSANIPN-----GFNRAE-FGVRPPHLMDFMNSLFVTAETVRSQT 314 
LTRE+YT P+S +1 N F++ E R PHL+D+++ L++ ++ + 

Sbjct: 290 LTREVYT------DPISLSISNPDIGPSFSQMENTAFRTPHLVDYLDELYIYTSKYKAFS 343 

Query: 315 --------VWGGHLVSSRNTAGNRINFPSYGVFN------PGGAIWIADEDPRPFYRTLS 360 
W H VS + + + N + G++ GA D YRTL+ 

Sbjct: 344 HEIQPDLFYWCVHKVSFKKS--EQSNLYTTGIYGKTSGYISSGAYSFRGND---IYRTLA 398 

Query: 361 DPVFVRGGFGNPHYV-----LGLRGVAFQQTGTNHTRTFRNSGTIDSLDEIPPQDNSGAP 415 
P V + + V G++G + + T+ DS+D++PP G P 

Sbjct: 399 APSVVVYPYTQNYGVEQVEFYGVKGHVHYRGDNKYDLTY------DSIDQLPP---DGEP 449 

Query: 416 WND-YSHVLNHVTFVRWPGEISGSDSWRAPMFSWTHRSATPTNTIDPERITQIPLVKAHT 474 
++ Y+H L H T + D+ P+FSWTHRSA NIP +1 +IP VK + 

Sbjct: 450 IHEKYTHRLCHATAI--SKSTPDYDNATIPIFSWTHRSAEYYNRIYPNKIKKIPAVKMYK 507 

Query: 475 LQSGTTVVRGPGFTGGDILRRTSGGPFAYTIVNINGQLPQRYRARIRYASTTNLRIYVTV 534 
L +TVV+GPGFTGGD+++R S G +N L Q+YR R+RYA++ + V + 

Sbjct: 508 LDDLSTVVKGPGFTGGDLVKRGSNGYIGDIKATVNSPLSQKYRVRVRYATSVSGLFNVFI 567 

Query: 535 AGERIFAGQFNKTMDT---GDPLTFQSFSYATINTAFTFPMSQSSFTVGADTFSSGNEVY 591 
E F T++T G LT+ SF Y +T FP T+ + S+ + Y 

Sbjct: 568 NDEIALQKNFQSTVETIGEGKDLTYGSFGYIEYSTTIQFPNEHPKITLHLNHLSNNSPFY 627 

Query: 592 IDRFELIPV 600 
+D E IPV 

Sbjct: 628 VDSIEFIPV 636 

>sp1P071301C3AA BACTT Pesticidial crystal protein cry3Aa precursor (Insecticidal 
delta-endotoxin CryIIIA(a» (Crystaline entomocidal 
protoxin) (73 kDa crystal protein) 

pirl 1139812 crystal protein cryC - Bacillus thuringiensis 
emb1CAA68482.11 (Y00420) crystal protein (AA 1-644) [Bacillus thuringiensis] 
gb1AAA50255.11 (M37207) crystal protein [Bacillus thuringiensis serovar morrisoni] 
gb1AAA22541.11 (J02978) insecticidal crystal protein [Bacillus thuringiensis] 
gb1AAC43266.11 (U10985) CryIIIA [Bacillus thuringiensis] 
prfl 11312401A insecticidal crystal protein [Bacillus thuringiensis] 
prfl 11402204A coleopteran specific protein [Bacillus thuringiensis] 



Length = 644 

Score = 319 bits (817), Expect = 6e-86 
Identities = 205/625 (32%), Positives = 324/625 (51%), Gaps = 56/625 (8%) 

Query: 17 

Sbjct: 34 

Query: 65 

Sbjct: 93 

Query: 118 

Sbjct: 153 

Query: 175 

Sbjct: 213 

Query: 235 

Sbjct: 273 

Query: 295 

Sbjct: 332 

Query: 347 

Sbjct: 391 

Query: 39B 

Sbjct: 446 

Query: 456 

Sbjct: 501 

Query: 516 

Sbjct: 561 

NPEVEILNEERSTGRLPLD-----ISLSLTRFLLSEFVPGVGVAFGLFDLIWG------- 64 
NP +E LN + R+ D + S T+ ++ + + VG G+ +G 
NPTLEDLNYKEFL-RMTADNNTEALDSSTTKDVIQKGISVVGDLLGVVGFPFGGALVSFY 92 

-----FITPSD--WSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEA 117 
I PS+ W F+ Q+E L++Q+I +N+A+ L+GL ++ E Y+ AL W+ 

TNFLNTIWPSEDPWKAFMEQVEALMDQKIADYAKNKALAELQGLQNNVEDYVSALSSWQK 152 

NP---NNAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAV 174 
NP N + +R F+ + ++ +F ++ +E+ L+ Y QAAN HL LL+DA 
NPVSSRNPHSQGRIRELFSQAESHFRNSMPSFAISGYEVLFLTTYAQAANTHLFLLKDAQ 212 

SFGQGWGLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDL 234 
+G+ WG + + Y R + L YT HC+ YN GL+ LRG++ W FN++RR++ 

IYGEEWGYEKEDIAEFYKRQLKLTQEYTDHCVKWYNVGLDKLRGSSYESWVNFNRYRREM 272 

TLTVLDIVALFPNYDVRTYPIQTSSQLTREIYTSSVIEDSPVSANIPNGFNRAEFGVRPP 294 
TLTVLD++ALFP YDVR YP + ++LTR++ T ++ + + F+ E +R P 
TLTVLDLIALFPLYDVRLYPKEVKTELTRDVLTDPIVGVNNL-RGYGTTFSNIENYIRKP 331 

HLMDFMNSLFVTAETV------RSQTVWGGHLVSSRNTAGNR--INFPSYGVFNPGGAIW 346 
HL D+++ + S W G+ VS+R+ G+ I P YG + 
HLFDYLHRIQFHTRFQPGYYGNDSFNYWSGNYVSTRPSIGSNDIITSPFYG-NKSSEPVQ 390 

IADEDPRPFYRTLSD------PVFVRGGFGNPHYVLGLRGVAFQQTGTNHTRTF---RNS 397 
+ + YR +++ P V G + QT T+T+ RN 

NLEFNGEKVYRAVANTNLAVWPSAVYSGVTKVEF-----SQYNDQTDEASTQTYDSKRNV 445 

GTI--DSLDEIPPQDNSGAPWNDYSHVLNHVTFVRWPGEISGSDSWRAPMFSWTHRSATP 455 
G + DS+D++PP+ YSH LN+V G P+ +WTH+S 
GAVSWDSIDQLPPETTDEPLEKGYSHQLNYVMCFLMQG-----SRGTIPVLTWTHKSVDF 500 

TNTIDPERITQIPLVKAHTLQSGTTVVRGPGFTGGDILRRTSGGPFAYTIVNINGQLPQR 515 
N ID ++ITQ+PLVKA+ LQSG +VV GP FTGGDI++ T G A V + Q+ 

FNMIDSKKITQLPLVKAYKLQSGASVVAGPRFTGGDIIQCTENGSAATIYVTPDVSYSQK 560 

YRARIRYASTTNLRIYVTVAGERIFAGQFNKTMDTGDPLTFQSFSYATINTAFTFPMSQS 575 
YRARI YAST+ + +++ G F+KT++ GD LT+ SF+ A+ +T F +S + 
YRARIHYASTSQITFTLSLDGAPFNQYYFDKTINKGDTLTYNSFNLASFST--PFELSGN 618 

Query: 576 SFTVGADTFSSGNEVYIDRFELIPV 600 
+ +G S+G++VYID+ E IPV 

Sbjct: 619 NLQIGVTGLSAGDKVYIDKIEFIPV 643 

>pirl IA27323 parasporal crystal protein CryIIIA - Bacillus thuringiensis 
gb1AAA22336.11 (M22472) delta-endotoxin [Bacillus thuringiensisj 
emb1CAB41411.11 (AJ237900) Cry3Aa protein [Bacillus thuringiensisj 

Length = 652 

Score = 319 bits (817), Expect = 6e-86 
Identities = 205/625 (32%), Positives = 324/625 (51%), Gaps = 56/625 (8%) 

Query: 17 NPEVEILNEERSTGRLPLD-----ISLSLTRFLLSEFVPGVGVAFGLFDLIWG------- 64 
NP +E LN + R+ D + S T+ ++ + + VG G+ +G 

Sbjct: 42 NPTLEDLNYKEFL-RMTADNNTEALDSSTTKDVIQKGISVVGDLLGVVGFPFGGALVSFY 100 

Query: 65 -----FITPSD--WSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEA 117 
I PS+ W F+ Q+E L++Q+I +N+A+ L+GL ++ E Y+ AL W+ 

Sbjct: 101 TNFLNTIWPSEDPWKAFMEQVEALMDQKIADYAKNKALAELQGLQNNVEDYVSALSSWQK 160 

Query: 118 NP---NNAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAV 174 
NP N + +R F+ + ++ +F ++ +E+ L+ Y QAAN HL LL+DA 

Sbjct: 161 NPVSSRNPHSQGRIRELFSQAESHFRNSMPSFAISGYEVLFLTTYAQAANTHLFLLKDAQ 220 

Dow AgroSciences LLC 
Study ID: GH-C 5463(0') 
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Query: 175 

Sbjct: 221 

Query: 235 

Sbjct: 281 

Query: 295 

Sbjct: 340 

Query: 347 

Sbjct: 399 

Query: 398 

Sbjct: 454 

Query: 456 

Sbjct: 509 

Query: 516 

Sbjct: 569 

SFGQGWGLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDL 234 
+G+ WG + + Y R + L YT HC+ YN GL+ LRG++ W FN++RR++ 

IYGEEWGYEKEDIAEFYKRQLKLTQEYTDHCVKWYNVGLDKLRGSSYESWVNFNRYRREM 280 

TLTVLDIVALFPNYDVRTYPIQTSSQLTREIYTSSVIEDSPVSANIPNGFNRAEFGVRPP 294 
TLTVLD++ALFP YDVR YP + ++LTR++ T ++ + + F+ E +R P 
TLTVLDLIALFPLYDVRLYPKEVKTELTRDVLTDPIVGVNNL-RGYGTTFSNIENYIRKP 339 

HLMDFMNSLFVTAETV------RSQTVWGGHLVSSRNTAGNR--INFPSYGVFNPGGAIW 346 
HL D+++ + S W G+ VS+R + G+ I P YG + 
HLFDYLHRIQFHTRFQPGYYGNDSFNYWSGNYVSTRPSIGSNDIITSPFYG-NKSSEPVQ 398 

IADEDPRPFYRTLSD------PVFVRGGFGNPHYVLGLRGVAFQQTGTNHTRTF---RNS 397 
+ + YR +++ P V G + QT T+T+ RN 

NLEFNGEKVYRAVANTNLAVWPSAVYSGVTKVEF-----SQYNDQTDEASTQTYDSKRNV 453 

GTI--DSLDEIPPQDNSGAPWNDYSHVLNHVTFVRWPGEISGSDSWRAPMFSWTHRSATP 455 
G + DS+D++PP+ YSH LN+V G P+ +WTH+S 
GAVSWDSIDQLPPETTDEPLEKGYSHQLNYVMCFLMQG-----SRGTIPVLTWTHKSVDF 508 

TNTIDPERITQIPLVKAHTLQSGTTVVRGPGFTGGDILRRTSGGPFAYTIVNINGQLPQR 515 
N ID ++ITQ+PLVKA+ LQSG +VV GP FTGGDI++ T G A V + Q+ 

FNMIDSKKITQLPLVKAYKLQSGASVVAGPRFTGGDIIQCTENGSAATIYVTPDVSYSQK 568 

YRARIRYASTTNLRIYVTVAGERIFAGQFNKTMDTGDPLTFQSFSYATINTAFTFPMSQS 575 
YRARI YAST+ + +++ G F+KT++ GD LT+ SF+ A+ +T F +S + 
YRARIHYASTSQITFTLSLDGAPFNQYYFDKTINKGDTLTYNSFNLASFST--PFELSGN 626 

Query: 576 SFTVGADTFSSGNEVYIDRFELIPV 600 
+ +G S+G++VYID+ E IPV 

Sbjct: 627 NLQIGVTGLSAGDKVYIDKIEFIPV 651 

>gbIAAA73184.11 (M84650) crystal toxin [synthetic construct] 

Dow AgroSciences LLC 
Study ID: GH-C 5463 
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emb1CAA50310.11 (X70979) cryIIIA insect control protein [synthetic construct] 
Length = 597 

Score = 318 bits (816), Expect = 8e-86 
Identities = 192/559 (34%), positives = 300/559 (53%), Gaps = 38/559 (6%) 

Query: 66 

Sbjct: 52 

Query: 121 

Sbjct: 112 

Query: 181 

Sbjct: 172 

Query: 241 

Sbjct: 232 

Query: 301 

Sbjct: 291 

Query: 353 

Sbjct: 350 

Query: 402 

Sbjct: 405 

Query: 462 

ITPSD--WSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEANP---N 120 
I PS+ W F+ Q+E L++Q+I +N+A+ L+GL ++ E Y+ AL W+ NP 
IWPSEDPWKAFMEQVEALMDQKIADYAKNKALAELQGLQNNVEDYVSALSSWQKNPVSSR 111 

NAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQGW 180 
N + +R F+ + ++ +F ++ +E+ L+ Y QAAN HL LL+DA +G+ W 
NPHSQGRIRELFSQAESHFRNSMPSFAISGYEVLFLTTYAQAANTHLFLLKDAQIYGEEW 171 

GLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLTLTVLD 240 
G + + Y R + L YT HC+ YN GL+ LRG++ W FN++RR++TLTVLD 
GYEKEDIAEFYKRQLKLTQEYTDHCVKWYNVGLDKLRGSSYESWVNFNRYRREMTLTVLD 231 

IVALFPNYDVRTYPIQTSSQLTREIYTSSVIEDSPVSANIPNGFNRAEFGVRPPHLMDFM 300 
++ALFP YDVR YP + ++LTR++ T ++ + + F+ E +R PHL D++ 
LIALFPLYDVRLYPKEVKTELTRDVLTDPIVGVNNL-RGYGTTFSNIENYIRKPHLFDYL 290 

NSLFVTAETV------RSQTVWGGHLVSSRNTAGNR--INFPSYGVFNPGGAIWIADEDP 352 
+ + S W G+ VS+R + G+ I P YG + + + 
HRIQFHTRFQPGYYGNDSFNYWSGNYVSTRPSIGSNDIITSPFYG-NKSSEPVQNLEFNG 349 

RPFYRTLSD------PVFVRGGFGNPHYVLGLRGVAFQQTGTNHTRTF---RNSGTI--D 401 
YR +++ P V G + QT T+T+ RN G + D 

EKVYRAVANTNLAVWPSAVYSGVTKVEF-----SQYNDQTDEASTQTYDSKRNVGAVSWD 404 

SLDEIPPQDNSGAPWNDYSHVLNHVTFVRWPGEISGSDSWRAPMFSWTHRSATPTNTIDP 461 
S+D++PP+ YSH LN+V G P+ +WTH+S N ID 
SIDQLPPETTDEPLEKGYSHQLNYVMCFLMQG-----SRGTIPVLTWTHKSVDFFNMIDS 459 

ERITQIPLVKAHTLQSGTTVVRGPGFTGGDILRRTSGGPFAYTIVNINGQLPQRYRARIR 521 
++ITQ+PLVKA+ LQSG +VV GP FTGGDI++ T G A V + Q+YRARI 



Sbjct: 460 KKITQLPLVKAYKLQSGASVVAGPRFTGGDIIQCTENGSAATIYVTPDVSYSQKYRARIH 519 

Query: 522 YASTTNLRIYVTVAGERIFAGQFNKTMDTGDPLTFQSFSYATINTAFTFPMSQSSFTVGA 581 
YAST+ + +++ G F+KT++ GD LT+ SF+ A+ +T F +S ++ +G 

Sbjct: 520 YASTSQITFTLSLDGAPFNQYYFDKTINKGDTLTYNSFNLASFST--PFELSGNNLQIGV 577 

Query: 582 DTFSSGNEVYIDRFELIPV 600 
S+G++VYID+ E IPV 

Sbjct: 578 TGLSAGDKVYIDKIEFIPV 596 

Dow AgroSciences LLC 
Study ID: GH-C 54630 
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>embICAA51996.11 
Length 

(X73600) CryIIIA insecticidal crystal protein [synthetic construct] 
610 

Score = 318 bits (816), Expect = 8e-86 
Identities = 192/559 (34%), Positives = 300/559 (53%), Gaps = 38/559 (6%) 

Query: 66 ITPSD--WSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEANP---N 120 
I PS+ W F+ Q+E L++Q+I +N+A+ L+GL ++ E Y+ AL W+ NP 

Sbjct: 52 IWPSEDPWKAFMEQVEALMDQKIADYAKNKALAELQGLQNNVEDYVSALSSWQKNPVSSR III 

Query: 121 NAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQGW 180 
N + +R F+ + ++ +F ++ +E+ L+ Y QAAN HL LL+DA +G+ W 

Sbjct: 112 NPHSQGRIRELFSQAESHFRNSMPSFAISGYEVLFLTTYAQAANTHLFLLKDAQIYGEEW 171 

Query: 181 GLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLTLTVLD 240 
G + + Y R + L YT HC+ YN GL+ LRG++ W FN++RR++TLTVLD 

Sbjct: 172 GYEKEDIAEFYKRQLKLTQEYTDHCVKWYNVGLDKLRGSSYESWVNFNRYRREMTLTVLD 231 

Query: 241 IVALFPNYDVRTYPIQTSSQLTREIYTSSVIEDSPVSANIPNGFNRAEFGVRPPHLMDFM 300 
++ALFP YDVR YP + ++LTR++ T ++ + + F+ E +R PHL D++ 

Sbjct: 232 LIALFPLYDVRLYPKEVKTELTRDVLTDPIVGVNNL-RGYGTTFSNIENYIRKPHLFDYL 290 

Query: 301 NSLFVTAETV--.----RSQTVWGGHLVSSRNTAGNR-- INFPSYGVFNPGGAIWIADEDP 352 
+ + S W G+ VS+R + G+ I P YG + + + 

Sbjct: 291 HRIQFHTRFQPGYYGNDSFNYWSGNYVSTRPSIGSNDIITSPFYG-NKSSEPVQNLEFNG 349 

Query: 353 RPFYRTLSD------PVFVRGGFGNPHYVLGLRGVAFQQTGTNHTRTF---RNSGTI--D 401 
YR +++ P V G + QT T+T+ RN G + D 

Sbjct: 350 EKVYRAVANTNLAVWPSAVYSGVTKVEF-----SQYNDQTDEASTQTYDSKRNVGAVSWD 404 

Query: 402 SLDEIPPQDNSGAPWNDYSHVLNHVTFVRWPGEISGSDSWRAPMFSWTHRSATPTNTIDP 461 
S+D++PP+ YSH LN+V G P+ +WTH+S N ID 

Sbjct: 405 SIDQLPPETTDEPLEKGYSHQLNYVMCFLMQG-----SRGTIPVLTWTHKSVDFFNMIDS 459 

Query: 462 ERITQIPLVKAHTLQSGTTVVRGPGFTGGDILRRTSGGPFAYTIVNINGQLPQRYRARIR 521 
++ITQ+PLVKA+ LQSG +VV GP FTGGDI++ T G A V + Q+YRARI 

Sbjct: 460 KKITQLPLVKAYKLQSGASVVAGPRFTGGDIIQCTENGSAATIYVTPDVSYSQKYRARIH 519 

Query: 522 YASTTNLRIYVTVAGERIFAGQFNKTMDTGDPLTFQSFSYATINTAFTFPMSQSSFTVGA 581 
YAST+ + +++ G F+KT++ GD LT+ SF+ A+ +T F +S ++ +G 

Sbjct: 520 YASTSQITFTLSLDGAPFNQYYFDKTINKGDTLTYNSFNLASFST--PFELSGNNLQIGV 577 

Query: 582 DTFSSGNEVYIDRFELIPV 600 
S+G++VYID+ E IPV 

Sbjct: 578 TGLSAGDKVYIDKIEFIPV 596 

>pdb11DLCI Delta-Endotoxin Cryiiia (Bt13) 
Length = 584 

Score = 318 bits (816), Expect = 8e-86 
Identities = 192/559 (34%), positives = 300/559 (53%), Gaps = 38/559 (6%) 

Query: 66 ITPSD--WSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEANP---N 120 
I PS+ W F+ Q+E L++Q+I +N+A+ L+GL ++ E Y+ AL W+ NP 

Sbjct: 39 IWPSEDPWKAFMEQVEALMDQKIADYAKNKALAELQGLQNNVEDYVSALSSWQKNPVSSR 98 

Query: 121 NAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQGW 180 
N + +R F+ + ++ +F ++ +E+ L+ Y QAAN HL LL+DA +G+ W 

Sbjct: 99 NPHSQGRIRELFSQAESHFRNSMPSFAISGYEVLFLTTYAQAANTHLFLLKDAQIYGEEW 158 
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Query: 181 GLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLTLTVLD 240 
G + + Y R + L YT HC+ YN GL+ LRG++ W FN++RR++TLTVLD 

Sbjct: 159 GYEKEDIAEFYKRQLKLTQEYTDHCVKWYNVGLDKLRGSSYESWVNFNRYRREMTLTVLD 218 

Query: 241 IVALFPNYDVRTYPIQTSSQLTREIYTSSVIEDSPVSANIPNGFNRAEFGVRPPHLMDFM 300 
++ALFP YDVR YP + ++LTR++ T ++ + + F+ E +R PHL D++ 

Sbjct: 219 LIALFPLYDVRLYPKEVKTELTRDVLTDPIVGVNNL-RGYGTTFSNIENYIRKPHLFDYL 277 

Query: 301 NSLFVTAETV------RSQTVWGGHLVSSRNTAGNR--INFPSYGVFNPGGAIWIADEDP 352 
+ + S W G+ VS+R + G+ I P YG + + + 

Sbjct: 278 HRIQFHTRFQPGYYGNDSFNYWSGNYVSTRPSIGSNDIITSPFYG-NKSSEPVQNLEFNG 336 

Query: 353 RPFYRTLSD------PVFVRGGFGNPHYVLGLRGVAFQQTGTNHTRTF---RNSGTI--D 401 
YR +++ P V G + QT T+T+ RN G + D 

Sbjct: 337 EKVYRAVANTNLAVWPSAVYSGVTKVEF-----SQYNDQTDEASTQTYDSKRNVGAVSWD 391 

Query: 402 SLDEIPPQDNSGAPWNDYSHVLNHVTFVRWPGEISGSDSWRAPMFSWTHRSATPTNTIDP 461 
S+D++PP+ YSH LN+V G P+ +WTH+S N ID 

Sbjct: 392 SIDQLPPETTDEPLEKGYSHQLNYVMCFLMQG-----SRGTIPVLTWTHKSVDFFNMIDS 446 

Query: 462 ERITQIPLVKAHTLQSGTTVVRGPGFTGGDILRRTSGGPFAYTIVNINGQLPQRYRARIR 521 
++ITQ+PLVKA+ LQSG +VV GP FTGGDI++ T G A V + Q+YRARI 

Sbjct: 447 KKITQLPLVKAYKLQSGASVVAGPRFTGGDIIQCTENGSAATIYVTPDVSYSQKYRARIH 506 

Query: 522 YASTTNLRIYVTVAGERIFAGQFNKTMDTGDPLTFQSFSYATINTAFTFPMSQSSFTVGA 581 
YAST+ + +++ G F+KT++ GD LT+ SF+ A+ +T F +S ++ +G 

Sbjct: 507 YASTSQITFTLSLDGAPFNQYYFDKTINKGDTLTYNSFNLASFST--PFELSGNNLQIGV 564 

Query: 582 DTFSSGNEVYIDRFELIPV 600 
S+G++VYID+ E IPV 

Sbjct: 565 TGLSAGDKVYIDKIEFIPV 583 

>gbIAAA22542.11 (M30503) insect control protein [Bacillus thuringiensisj 
Length = 644 

Score = 317 bits (811), Expect = 3e-85 
Identities = 204/625 (32%), positives = 323/625 (51%), Gaps = 56/625 (8%) 

Query: 17 NPEVEILNEERSTGRLPLD-----ISLSLTRFLLSEFVPGVGVAFGLFDLIWG------- 64 
NP +E LN + R+ D + S T+ ++ + + VG G+ +G 

Sbjct: 34 NPTLEDLNYKEFL-RMTADNNTEALDSSTTKDVIQKGISVVGDLLGVVGFPFGGALVSFY 92 

Query: 65 -----FITPSD--WSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEA 117 
I PS+ W F+ Q+E L++Q+I +N+A+ L+GL ++ E Y+ AL W+ 

Sbjct: 93 TNFLNTIWPSEDPWKAFMEQVEALMDQKIADYAKNKALAELQGLQNNVEDYVSALSSWQK 152 

Query: 118 NP---NNAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAV 174 
NP N + +R F+ + ++ +F ++ +E+ L+ Y QAAN HL LL+DA 

Sbjct: 153 NPVSSRNPHSQGRIRELFSQAESHFRNSMPSFAISGYEVLFLTTYAQAANTHLFLLKDAQ 212 

Query: 175 SFGQGWGLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDL 234 
+G+ WG + + Y R + L YT HC+ YN GL+ LRG++ W FN++RR++ 

Sbjct: 213 IYGEEWGYEKEDIAEFYKRQLKLTQEYTDHCVKWYNVGLDKLRGSSYESWVNFNRYRREM 272 

Query: 235 TLTVLDIVALFPNYDVRTYPIQTSSQLTREIYTSSVIEDSPVSANIPNGFNRAEFGVRPP 294 
TLTVLD++ALFP YDVR YP + ++LTR++ T ++ + + F+ E +R P 

Sbjct: 273 TLTVLDLIALFPLYDVRLYPKEVKTELTRDVLTDPIVGVNNL-RGYGTTFSNIENYIRKP 331 

Query: 295 HLMDFMNSLFVTAETV------RSQTVWGGHLVSSRNTAGNR--INFPSYGVFNPGGAIW 346 
HL D+++ + S W G+ VS+R + G+ I P YG + 

Sbjct: 332 HLFDYLHRIQFHTRFQPGYYGNDSFNYWSGNYVSTRPSIGSNDIITSPFYG-NKSSEPVQ 390 

Query: 347 IADEDPRPFYRTLSD------PVFVRGGFGNPHYVLGLRGVAFQQTGTNHTRTF---RNS 397 
+ + YR +++ P V G + QT T+T+ RN 

Sbjct: 391 NLEFNGEKVYRAVANTNLAVWPSAVYSGVTKVEF-----SQYNDQTDEASTQTYDSKRNV 445 

Query: 398 GTI--DSLDEIPPQDNSGAPWNDYSHVLNHVTFVRWPGEISGSDSWRAPMFSWTHRSATP 455 
G + DS+D++PP+ YSH LN+V G P+ +WTH+S 

Dow AgroSciences LLC 
Study ID: GH-C 5463 
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Sbjct: 446 GAVSWDSIDQLPPETTDEPLEKGYSHQLNYVMCFLMQG-----SRGTIPVLTWTHKSVDF 500 

Query: 456 TNTIDPERITQIPLVKAHTLQSGTTVVRGPGFTGGDILRRTSGGPFAYTIVNINGQLPQR 515 
N ID ++ITQ+PLVKA+ LQSG +VV GP FTGGDI++ T A V + Q+ 

Sbjct: 501 FNMIDSKKITQLPLVKAYKLQSGASVVAGPRFTGGDIIQCTENASAATIYVTPDVSYSQK 560 

Query: 516 YRARIRYASTTNLRIYVTVAGERIFAGQFNKTMDTGDPLTFQSFSYATINTAFTFPMSQS 575 
YRARI YAST+ + +++ G F+KT++ GD LT+ SF+ A+ +T F +S + 

Sbjct: 561 YRARIHYASTSQITFTLSLDGAPFNQYYFDKTINKGDTLTYNSFNLASFST--PFELSGN 618 

Query: 576 SFTVGADTFSSGNEVYIDRFELIPV 600 
+ +G S+G++VYID+ E IPV 

Sbjct: 619 NLQIGVTGLSAGDKVYIDKIEFIPV 643 

Dow AgroSciences LLC 
Study ID: GH-C 5463 (~ 
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>spIQ03749IC7AA_BACTU PESTICIDIAL CRYSTAL PROTEIN CRY7AA (INSECTICIDAL DELTA-ENDOTOXIN 
CRYVIIA(A)) (CRYSTALINE ENTOMOCIDAL PROTOXIN) (129 KDA 
CRYSTAL PROTEIN) 

pirllA48944 insecticidal crystal protein CryIIIC - Bacillus thuringiensis 
gb1AAA22351.11 (M64478) crystal protein [Bacillus thuringiensis] 

Length = 1138 

Score = 315 bits (808), Expect = 7e-85 
Identities = 203/609 (33%), positives = 310/609 (50%), Gaps = 55/609 (9%) 

Query: 25 EERSTGRLPLDISLSLTRFLLSEF-VPGVGVAFGLFDLIWGFITPSD---WSLFLLQIEQ 80 
E ++G ++ +S+T LS VPG + I G + P + W F+ ++E 

Sbjct: 50 EALASGNTAINTVVSVTGATLSALGVPGASFITNFYLKIAGLLWPENGKIWDEFMTEVEA 109 

Query: 81 LIEQRIETLERNRAITTLRGLADSYEIYIEALREWEANPNNAQLREDVRIRFANTDDALI 140 
LI+Q+IE RN+AI L GL + + Y +AL +W ++ + V F D 

Sbjct: 110 LIDQKIEEYVRNKAIAELDGLGSALDKYQKALADWLGKQDDPEAILSVATEFRIIDSLFE 169 

Query: 141 TAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQGWGLDIATVNNHYNRLINLIHR 200 
++ +F +T +EIPLL+VY QAANLHL+LLRD+ +G WG + +YNR I 

Sbjct: 170 FSMPSFKVTGYEIPLLTVYAQAANLHLALLRDSTLYGDKWGFTQNNIEENYNRQKKRISE 229 

Query: 201 YTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLTLTVLDIVALFPNYDVRTYPIQTSSQ 260 
Y+ HC YN GL L G+ QW +N+FRR++ L LD+VA+FP +D R Y ++TS+Q 

Sbjct: 230 YSDHCTKWYNSGLSRLNGSTYEQWINYNRFRREMILMALDLVAVFPFHDPRRYSMETSTQ 289 

Query: 261 LTREIYTSSVIEDSPVSANIPN---'--GFNRAE- FGVRPPHLMDFMNSLFVTAETVRSQT 314 
LTRE+YT PVS +I N F++ E +R PHL+D+++ L++ ++ + 

Sbjct: 290 LTREVYT------DPVSLSISNPDIGPSFSQMENTAIRTPHLVDYLDELYIYTSKYKAFS 343 

Query: 315 --------VWGGHLVSSRNTAGNRINFPSYGVFN------PGGAIWIADEDPRPFYRTLS 360 
W H VS + + + N + G++ GA D YRTL+ 

Sbjct: 344 HEIQPDLFYWSAHKVSFKKS--EQSNLYTTGIYGKTSGYISSGAYSFHGND---IYRTLA 398 

Query: 361 DPVFVRGGFGNPHYV-----LGLRGVAFQQTGTNHTRTFRNSGTIDSLDEIPPQDNSGAP 415 
P V + + V G++G + + T+ DS+D++PP G P 

Sbjct: 399 APSVVVYPYTQNYGVEQVEFYGVKGHVHYRGDNKYDLTY------DSIDQLPP---DGEP 449 

Query: 416 WND-YSHVLNHVTFVRWPGEISGSDSWRAPMFSWTHRSATPTNTIDPERITQIPLVKAHT 474 
++ Y+H L H T + D+ P+FSWTHRSA NIP +IT+IP VK + 

Sbjct: 450 IHEKYTHRLCHATAIF--KSTPDYDNATIPIFSWTHRSAEYYNRIYPNKITKIPAVKMYK 507 

Query: 475 LQSGTTVVRGPGFTGGDILRRTSGGPFAYTIVNINGQLPQRYRARIRYASTTNLRIYVTV 534 
L +TVV+GPGFTGGD+++R S G +N L Q+YR R+RYA+ + + V + 

Sbjct: 508 LDDPSTVVKGPGFTGGDLVKRGSTGYIGDIKATVNSPLSQKYRVRVRYATNVSGQFNVYI 567 

Query: 535 AGERIFAGQFNKTMDT---GDPLTFQSFSYATINTAFTFPMSQSSFTVGADTFSSGNEVY 591 
+ +F T++T G LT+ SF Y +T FP T+ S+ + Y 

Sbjct: 568 NDKITLQTKFQNTVETIGEGKDLTYGSFGYIEYSTTIQFPDEHPKITLHLSDLSNNSSFY 627 

Query: 592 IDRFELIPV 600 
+D E IpV 

Sbjct: 628 VDSIEFIPV 636 

>gbIAAB97923.11 (AF042733) delta-endotoxin [Bacillus thuringiensis] 
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Length = 645 

Score = 314 bits (805), Expect = 2e-84 
Identities = 210/620 (33%), positives = 304/620 (48%), Gaps = 57/620 (9%) 

Query: 15 LNNPEVEILNEERSTGRLPLDISLSLTRFLLSEF-----VPGVGVAFGLFDLIWGFITPS 69 
L NP + + +G+ + + +++ LLS F V V L + +W S 

Sbjct: 42 LINPNLSV------SGKDVIQVGINIVGRLLSFFGFPFSSQWVTVYTYLLNSLWPDDENS 95 

Query: 70 DWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEANPNNAQLREDVR 129 
W F+ ++E+LI+Q+I + RA+ L GL +Y +Y+EAL EW PN A+ V 

Sbjct: 96 VWDAFMERVEELIDQKISEAVKGRALDDLTGLQYNYNLYVEALDEWLNRPNGARASL-VS 154 

Query: 130 IRFANTDDALITAINNFTL----TSFEIPLLSVYVQAANLHLSLLRDAVSFGQGWGLDIA 185 
RF D + +F ++ LL VY QAANLHL LL+DA +G WGL+ 

Sbjct: 155 QRFNILDSLFTQFMPSFGSGPGSQNYATILLPVYAQAANLHLLLLKDADIYGARWGLNQT 214 

Query: 186 TVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLTLTVLDIVALF 245 
++ ++R +L YT HC+ YN GL LRGT W ++NQ+RR++TLT +D+VALF 

Sbjct: 215 QIDQFHSRQQSLTQTYTNHCVTAYNDGLAELRGTTAESWFKYNQYRREMTLTAMDLVALF 274 

Query: 246 PNYDVRTYPIQTSSQLTREIYTSSVIED---------------SPVSANIPNGFNRAEFG 290 
P Y++R YP T+ QLTRE+YT + D +P N N 

Sbjct: 275 PYYNLRQYPDGTNPQLTREVYTDPIAFDPLEQPTTQLCRSWYINPAFRNHLNFSVLENSL 334 

Query: 291 VRPPHLMDFMNSLFVTAETVRSQTVWGGHLVSSRNTAGNRINFPSYGVFNP--GGAIWIA 348 
+RPPHL + +++L + + + W G V + I SYG+ + G I + 

Sbjct: 335 IRPPHLFERLSNLQILVNYQTNGSAWRGSRVRYHYLHSSIIQEKSYGLLSDPVGANINVQ 394 

Query: 349 DEDPRPFYRTLSDPVFVRGGFGNPH------------YVLGLRGVAFQQTGTNHTRTFRN 396 
+ D Y+ +S G+ + V G+ G + Q G + 

Sbjct: 395 NND---IYQIISQVSNFASPVGSSYSVWDTNFYLSSGQVSGISG--YTQQGIPAVCLQQR 449 

Query: 397 SGTIDSLDEIPPQDNSGAPWNDYSHVLNHVTFVRWPGEISGSDSW---RAPMFSWTHRSA 453 
+ T DE+P + G +YSH L+H+T R+ SGS S P WTHR 

Sbjct: 450 NST----DELPSLNPEGDIIRNYSHRLSHITQYRFQATQSGSPSTVSANLPTCVWTHRDV 505 

Query: 454 TPTNTIDPERITQIPLVKAHTLQSGTTVVRGPGFTGGDILRRTSGGPFAYTIVNINGQLP 513 
NTI +ITQ+PLVKA+ L SG TVV+GPGFTGGD++RRT+ G F V++ GL 

Sbjct: 506 DLDNTITANQITQLPLVKAYELSSGATVVKGPGFTGGDVIRRTNTGGFGAIRVSVTGPLT 565 

Query: 514 QRYRARIRYASTTNLRIYVTVAGERI FAGQFNKTMDTGDPLTFQS FSYATINTAF TFPMS 573 
QRYR R RYAST + +VT G I +F +TM+ G ++S+ T F F S 

Sbjct: 566 QRYRIRFRYASTIDFDFFVTRGGTTINNFRFTRTMNRGQESRYESYRTVEFTTPFNFTQS 625 

Query: 574 QSSFTVGADTFSSGNEVYID 593 
Q S EVY+D 

Sbjct: 626 QDIIRTSIQGLSGNGEVYLD 645 
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>spIQ9X597ICQAA_BACTF Pesticidia1 crystal protein cry26Aa (Insecticidal delta-endotoxin 
CryXXVIA(a» (Crystaline entomocida1 protoxin) (131 kDa 
crystal protein) 

gb1AAD25075.11AF122897 1 (AF122897) Cry26Aa1 protein [Bacillus thuringiensis serovar 
finitimusl 

Length = 1163 

Score = 303 bits (775), Expect = 5e-81 
Identities = 195/592 (32%), Positives = 307/592 (50%), Gaps = 49/592 (8%) 

Query: 49 VPGVGVAFGLFDLIWGFITPSD----WSLFLLQIEQLIEQRIETLERNRAITTLRGLADS 104 
VP G + ++GF+ P++ W F+ Q+E LI+++I RN+AI+ L+GL ++ 

Sbjct: 84 VPFAGALTTFYQKLFGFLFPNNNTKQWEEFMKQVEALIDEKISDAVRNKAISELQGLVNN 143 

Query: 105 YEIYIEALREWEANPNNAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAAN 164 
+Y EAL EW N N +R+ V R+ D + +F + FE+ LL VY QAAN 

Sbjct: 144 ITLYTEALEEWLENKENPAVRDRVLQRWRILDGFFEQQMPSFAVKGFEVLLLVVYTQAAN 203 

Query: 165 LHLSLLRDAVSFGQGWGLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQW 224 
LHL LRDA +G WGL ++ ++ RL+ YT HC++ YN GL+ L ++ + W 
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Sbjct: 204 LHLLSLRDAYIYGAEWGLTPTNIDQNHTRLLRHSAEYTDHCVNWYNTGLKQLENSDAKSW 263 

Query: 225 ARFNQFRRDLTLTvLDIvALFPNYDVRTYPIQTssQLTREIYTssv------IEDSPVSA 278 
++N+FRR++TL+VLD++ALFP YDV+ YPI T+ QLTRE+YT + D SA 

Sbjct: 264 FQYNRFRREMTLSVLDVIALFPAYDVKMYPIPTNFQLTREVYTDVIGKIGRNDSDHWYSA 323 

Query: 279 NIPNGFNRAEFGVRPPHLMDFMNSLFVTAETVRSQTV------WGGHLVSSRNTAGNRIN 332 
N P+ N +R PH++D++ L + TV + W GH+++S T+ N 

Sbjct: 324 NAPSFSNLESTLIRTPHVVDYIKKLKIFYATVDYYGIYGRSGKWVGHIITSA-TSANTTE 382 

Query: 333 FPSYGVFNPGGAIWIADEDPRPFYRTLSDPVFV---RGGFGNPHYVLGLRGVAFQQTGTN 389 
+YG ++ + E + Y+T S P V + G+ P Y + R V F + 

Sbjct: 383 TRNYGTIVNHDSVELNFEG-KNIYKTGSLPQGVPPYQIGYVTPIYFI-TRAVNFFTVSGS 440 

Query: 390 HTRTFRNSGTID--------------SLDEIPPQDNSGAPWNDYSHVLNHVTFVRWPGEI 435 
T + D S +++PP + YSH L HVTF+ + 

Sbjct: 441 KTSVEKYYSKKDRYYSEGLPEEQGVFSTEQLPPNSIAEPEHIAYSHRLCHVTFI----SV 496 

Query: 436 SGSDSWR--APMFSWTHRSATPTNTIDPERITQIPLVKAHTLQSGTTVVRGPGFTGGDIL 493 
S + + P+FSWTH S N + P +ITQ+P K + + ++V+ PGF GGDI 

Sbjct: 497 SNGNKYSKDLPLFSWTHSSVDFDNYVYPTKITQLPATKGYNV----SIVKEPGFIGGDI- 551 

Query: 494 RRTSGGPFAYTIVNINGQLPQRYRARIRYASTTNLRIYVTVAGERIFAGQFNKTMDTGDP 553 
+ +G VN+ + Q+YR R+RYA+ T + + + G + Q+ KT GDP 

Sbjct: 552 GKNNGQILGKYKVNVE-DVSQKYRFRVRYATETEGELGIKIDGRTVNLYQYKKTKAPGDP 610 

Query: 554 LTFQSFSYATINTAFTFPMSQSSFTVGADTFSSGNEVYIDRFELIPVTATLE 605 
LT+++F Y + +T F + S+ + +SG Y+ E+IPV + E 

Sbjct: 611 LTYKAFDYLSFSTPVKFNNASSTIELFLQNKTSGT-FYLAGIEIIPVKSNYE 661 

>spIQ45744IC3CA_BACTK PESTICIDIAL CRYSTAL PROTEIN CRY3CA (INSECTICIDAL DELTA-ENDOTOXIN 
CRYIIIC(A» (CRYSTALINE ENTOMOCIDAL PROTOXIN) (73 KDA 
CRYSTAL PROTEIN) 

pirl IJH0261 parasporal crystal protein cryIIID - Bacillus thuringiensis subsp. 
kurstaki (strain BTII09P) 

emb1CAA42469.11 (X59797) CryIIID [Bacillus thuringiensis) 
Length = 649 

Score = 289 bits (740), Expect = 5e-77 
Identities = 202/642 (31%), Positives = 318/642 (49%), Gaps = 55/642 (8%) 

Query: 3 NNIQNQCVPYNCLNNPEVEILNEE----RSTGRLPLDISLSLTRFLLSEFVPGVGVAFGL 58 
N + N Y + P +E LN + R+T + S T+ + + + +G G+ 

Sbjct: 18 NEVSNNHAQYPLADTPTLEELNYKEFLRRTTDNNVEALDSSTTKDAIQKGISIIGDLLGV 77 

Query: 59 FDLIWG------------FITPSDWSL--FLLQIEQLIEQRIETLERNRAITTLRGLADS 104 
+G I P + L F+ Q+E LI+Q+I +++A L+GL + 

Sbjct: 78 VGFPYGGALVSFYTNLLNTIWPGEDPLKAFMQQVEALIDQKIADYAKDKATAELQGLKNV 137 

Query: 105 YEIYIEALREWEANP---NNAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQ 161 
++ Y+ AL W+ P + + + +R F+ + ++ +F ++ +E+ L Y Q 

Sbjct: 138 FKDYVSALDSWDKTPLTLRDGRSQGRIRELFSQAESHFRRSMPSFAVSGYEVLFLPTYAQ 197 

Query: 162 AANLHLSLLRDAVSFGQGWGLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNT 221 
AAN HL LL+DA +G WG +N + + +L YT HC Y GL+ LRG+ 

Sbjct: 198 AANTHLLLLKDAQIYGTDWGYSTDDLNEFHTKQKDLTIEYTNHCAKWYKAGLDKLRGSTY 257 

Query: 222 RQWARFNQFRRDLTLTVLDIVALFPNYDVRTYPIQTSSQLTREIYTSSVIEDSPVSANIP 281 
+W +FN++RR++TLTVLD++ LFP YDVRTY ++LTR++ T D V+ N 

Sbjct: 258 EEWVKFNRYRREMTLTVLDLITLFPLYDVRTYTKGVKTELTRDVLT-----DPIVAVNNM 312 

Query: 282 NG----FNRAEFGVRPPHLMDFMNSLFVTAET---~--VRSQTVWGGHLVSSRNTAGNR- 330 
NG F+ E +R PHL D+++++ + S W G+ VS+R++ G+ 

Sbjct: 313 NGYGTTFSNIENYIRKPHLFDYLHAIQFHSRLQPGYFGTDSFNYWSGNYVSTRSSIGSDE 372 

Query: 331 -INFPSyGVF~PGGAIWIADEDPRPFYRTLSDPVFV-RGGFGNPHYVLGLRGVAFQQTGT 388 
I P YG + + + F + + V G G G+ V F Q 

Sbjct: 373 IIRSPFYGNKSTLDVQNLEFNGEKVFRAVANGNLAVWPVGTGGTKIHSGVTKVQFSQYND 432 

I 

n 
n 
n 
[1 

n 
n 

nJ 
J 

u 
f1 u 

I.··.' U 



-~ 

n , -, 
11 

n 
I:) 

>i 

I
~I 

j 

[I 
ij 

Query: 389 

Sbjct: 433 

Query: 440 

Sbjct: 488 

Query: 499 

Sbjct: 548 

Query: 559 

Sbjct: 608 

N----HTRTF---RNSGTI--DSLDEIPPQDNSGAPWNDYSHVLNHVTFVRWPGEISGSD 439 
T+T+ RN G I DS+D++PP + YSH LN+V G 

RKDEVRTQTYDSKRNVGGIVFDSIDQLPPITTDESLEKAYSHQLNYVRCFLLQG-----G 487 

SWRAPMFSWTHRSATPTNTIDPERITQIPLVKAHTLQSGTTVVRGPGFTGGDILRRTSG- 498 
P+F+WTH+S NT+D E+ITQIP VKA L + T+VV GPGFTGGDI++ T+G 

RGIIPVFTWTHKSVDFYNTLDSEKITQIPFVKAFILVNSTSVVAGPGFTGGDIIKCTNGS 547 

GPFAYTIVNINGQLPQRYRARIRYASTTNLRIYVTVAGERIFAGQFNKTMDTGDPLTFQS 558 
G Y + + Y+ RIRYAST+ +R + + F+KTMD G+ LT+ S 
GLTLYVTPAPDLTYSKTYKIRIRYASTSQVRFGIDLGSYTHSISYFDKTMDKGNTLTYNS 607 

FSYATINTAFTFPMSQSSFTVGADTFSSGNEVYIDRFELIPV 600 
F+ ++++ + V SG+EVYID+ E IP+ 
FNLSSVSRPIEI-SGGNKIGVSVGGIGSGDEVYIDKIEFIPM 648 

Dow AgroSciences LLC 
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>spIQ45706IC8CA_BACTP PESTICIDIAL CRYSTAL PROTEIN CRY8CA (INSECTICIDAL DELTA-ENDOTOXIN 
CRYVIIIC(A)) (CRYSTALINE ENTOMOCIDAL PROTOXIN) (130 KDA 
CRYSTAL PROTEIN) 

pirl 1140589 cryIII delta-endotoxin - Bacillus thuringiensis 
gb1AAA21119.11 (U04366) CryIII delta-endotoxin [Bacillus thuringiensisj 
prfl 12112230A delta-endotoxin [Bacillus thuringiensisj 

Length = 1160 

Score = 246 bits (629), Expect = 4e-64 
Identities = 184/598 (30%), positives = 288/598 (47%), Gaps = 61/598 (10%) 

Query: 49 VPGVGVAFGLFDLIWGFITPSD----WSLFLLQIEQLIEQRIETLERNRAITTLRGLADS 104 
+P +G F + + G + PS+ W +F+ ++E+LI+Q+I R+RAI L + 

Sbjct: 86 IPVLGEVFSILGSLIGLLWPSNNENVWQIFMNRVEELIDQKILDSVRSRAIADLANSRIA 145 

Query: 105 YEIYIEALREWEANPNNAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAAN 164 
E Y AL +W NP++ + V+ RF N + L T + +F+ T++E PLL Y QAA+ 

Sbjct: 146 VEYYQNALEDWRKNPHSTRSAALVKERFGNAEAILRTNMGSFSQTNYETPLLPTYAQAAS 205 

Query: 165 LHLSLLRDAVSFGQGWGLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQW 224 
LHL ++RD +G+ WG ++ Y ++ RY+ HC+ YN GL LRGT +QW 

Sbjct: 206 LHLLVMRDVQIYGKEWGYPQNDIDLFYKEQVSYTARYSDHCVQWYNAGLNKLRGTGAKQW 265 

Query: 225 ARFNQFRRDLTLTVLDIVALFPNYDVRTYPIQTSSQLTREIYT----SSVIEDSP----- 275 
+N+FRR++ + VLD+VALFPNYD R YP++T+++LTREI+T S V S 

Sbjct: 266 VDYNRFRREMNVMVLDLVALFPNYDARIYPLETNAELTREIFTDPVGSYVTGQSSTLISW 325 

Query: 276 ---VSANIPNGFNRAEFGVRPPHLMDFMNSL-----FVTAETVRSQTVWGGHLVSSRNTA 327 
+ A +P+ F+ E +R P + + F T+ WGG ++ 

Sbjct: 326 YDMIPAALPS-FSTLENLLRKPDFFTLLQEIRMYTSFRQNGTIEYYNYWGGQRLTLSYIY 384 

Query: 328 GNRINFPSYGVFNPGGAIWIADEDPRPFYRTLSDPVFVRGGFGNPHYVLGLRGVAF---- 383 
G+ N S GV GA I YR + + G + N +LG+ V F 

Sbjct: 385 GSSFNKYS-GVL--AGAEDIIPVGQNDIYRVVWTYI---GRYTNS--LLGVNPVTFYFSN 436 

Query: 384 --QQTGTNHTRTFRNSGTIDSLDEIPPQDNSGAPWNDYSHVLNHVTFVRWPGEISGSDSW 441 
Q+T + + TIDS +E+ ++ + YSH ++++T G+ 

Sbjct: 437 NTQKTYSKPKQFAGGIKTIDSGEELTYEN-----YQSYSHRVSYITSFEIK-STGGTVLG 490 

Query: 442 RAPMFSWTHRSATPTNTIDPERITQIPLVKAHTLQSGTTVVRGPG-FTGGDILRRTSGGP 500 
P+F WTH SA+ N I +I+QIP+ KA G G + GG_ +++ + G 

Sbjct: 491 VVPIFGWTHSSASRNNFIYATKISQIPINKASRTSGGAVWNFQEGLYNGGPVMKLSGSGS 550 

Query: 501 FAYTIVNIN-----GQLPQRYRARIRYASTTNLRIYVTVAGERIFAG-----QFNKTMDT 550 
++N+ QRYR RIRYAS + ++ A + TM T 

Sbjct: 551 ---QVINLRVATDAKGASQRYRIRIRYASDRAGKFTISSRSPENPATYSASIAYTNTMST 607 

Query: 551 GDPLTFQSFSYA---TINTAFTFPMSQSSFTVGADTFSSGNEVYIDRFELIPVTATLE 605 
LT+ +F+YA IN + S +F + + +YIDR E IPV E 

Sbjct: 608 NASLTYSTFAYAESGPINLGIS--GSSRTFDISITKEAGAANLYIDRIEFIPVNTLFE 663 

>spIQ99031IC9AA_BACTG PESTICIDIAL CRYSTAL PROTEIN CRY9AA PRECURSOR (INSECTICIDAL 
DELTA-ENDOTOXIN CRYIXA(A)) (CRYSTALINE ENTOMOCIDAL 
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PROTOXIN) (130 KDA CRYSTAL PROTEIN) 
pirl IS19306 parasporal crystal protein - Bacillus thuringiensis 

Dow AgroSciences LLC 
StudyID: GH-C 5463() 
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emb1CAA41122.11 (X58120) delta-endotoxin CryIG protoxin [Bacillus thuringiensis] 
prfl 1 1802272A delta endotoxin [Bacillus thuringiensis serovar galleriae] 

Length = 1156 

Score = 236 bits (603), Expect = 4e-61 
Identities = 191/648 (29%), Positives = 298/648 (45%), Gaps = 56/648 (8%) 

Query: 1 MENNIQNQCVPYN-CLNNPEVEILNEERSTGRLPLDISLSLTRFLLSEFVPG-VGVAFGL 58 
+ NN + + N C N+ + +N + + I ++ + + + G + + + L 

Sbjct: 26 LANNPYSSALNLNSCQNSSILNWINIIGDAAKEAVSIGTTIVSLITAPSLTGLISIVYDL 85 

Query: 59 FDLIWGFITPSDWS-LFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEA 117 
+ G + S L + + +1+ R+ N I G Y Y+EAL W 

Sbjct: 86 IGKVLGGSSGQSISDLSICDLLSIIDLRVSQSVLNDGIADFNGSVLLYRNYLEALDSWNK 145 

Query: 118 NPNNAQLREDVRIRFANTDDALITAINNFTLTS--------FEIPLLSVYVQAANLHLSL 169 
NPN+A E++R RF D + +LT+ +1 LL + AA HL L 

Sbjct: 146 NPNSASA-EELRTRFRIADSEFDRILTRGSLTNGGSLARQNAQILLLPSFASAAFFHLLL 204 

Query: 170 LRDAVSFGQGWGLDIAT-VNNHYNRLINLIHRYTKHCLDTYNQGLENLR--GTNTRQWAR 226 
LRDA +G WGL AT N+ ++L+ LI YT +C+ YN+G LR GT+ W 

Sbjct: 205 LRDATRYGTNWGLYNATPFINYQSKLVELIELYTDYCVHWYNRGFNELRQRGTSATAWLE 264 

Query: 227 FNQFRRDLTLTVLDIVALFPNYDVRTYPIQTSSQLTREIYT--------SSVIEDSPVSA 278 
F+++RR++TL VLDIVA F + D+ YPI+T QL+R IYT SS+ +S S 

Sbjct: 265 FHRYRREMTLMVLDIVASFSSLDITNYPIETDFQLSRVIYTDPIGFVHRSSLRGESWFSF 324 

Query: 279 NIPNGFNRAEFGVRPPHLMDFMNSLFVTAETVRSQTVWGGHLVSSRNTAGNRINFPSYGV 338 
F+ E + P F+N++ ++ ++ L S +T R+ + S 

Sbjct: 325 VNRANFSDLENAIPNPRPSWFLNNMIISTGSLT--------LPVSPSTDRARVWYGSRDR 376 

Query: 339 FNPGGAIWIADEDPRPFYRTLSDPVFVRGGFGNPHYVLGL--------RGVAFQQTGTNH 390 
+P + +1 E + T + + R F L R V + 

Sbjct: 377 ISPANSQFIT-ELISGQHTTATQTILGRNIFRVDSQACNLNDTTYGVNRAVFYHDASEGS 435 

Query: 391 TRT-----FRNSG----TIDSLDEIPPQDNSGAPW-NDYSHVLNHVTFVRWPG---EISG 437 
R+ R +G + +++ P +NS P DY+H+L+ T + G +++ 

Sbjct: 436 QRSVYEGYIRTTGIDNPRVQNINTYLPGENSDIPTPEDYTHILS--TTINLTGGLRQVAS 493 

Query: 438 SDSWRAPMFSWTHRSATPTNTIDPERITQIPLVKAHTLQSGTTVVRGPGFTGGDILRRTS 497 
+ M+ WTH+S NTI+P+RITQIPL K T +G + V PGF GG +L+RT 

Sbjct: 494 NRRSSLVMYGWTHKSLARNNTINPDRITQIPLTKVDTRGTGVSYVNDPGFIGGALLQRTD 553 

Query: 498 GGPFAYTIVNINGQLPQRYRARIRYASTTNLRIYVTVAGERIFAGQFNKTMDTGDPLTFQ 557 
G V L Q+YR R+RYASTTN+R+ V + I + TM G+ L + 

Sbjct: 554 HGSLGVLRVQFPLHLRQQYRIRVRYASTTNIRLSVNGSFGTI-SQNLPSTMRLGEDLRYG 612 

Query: 558 SFSYATINTAFTFPMSQSSFTVGADTFSSGNEVYIDRFELIPVTATLE 605 
SF+ NT+ S + + EVY+DR E IPV T E 

Sbjct: 613 SFAIREFNTSIRPTASPDQIRLTIEPSFIRQEVYVDRIEFIPVNPTRE 660 

>embICAA41425.11 (X58534) crystal protein [Bacillus thuringiensis] 
Length 1151 

Score = 236 bits (603), Expect = 4e-61 
Identities = 191/648 (29%), positives = 298/648 (45%), Gaps = 56/648 (8%) 

Query: 1 MENNIQNQCVPYN-CLNNPEVEILNEERSTGRLPLDISLSLTRFLLSEFVPG-VGVAFGL 58 
+ NN + + N C N+ + +N + + I ++ + + + G + + + L 

Sbjct: 26 LANNPYSSALNLNSCQNSSILNWINIIGDAAKEAVSIGTTIVSLITAPSLTGLISIVYDL 85 

Query: 59 FDLIWGFITPSDWS-LFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEA 117 
+ G + S L + + +1+ R+ N I G Y Y+EAL W 

Sbjct: 86 IGKV~GGpSGQSISDLSICDLLSIIDLRVSQSVLNDGIADFNGSVLLYRNYLEALDSWNK 145 

Query: 118 NPNNAQLREDVRIRFANTDDALITAINNFTLTS--------FEIPLLSVYVQAANLHLSL 169 
NPN+A E++R RF D + +LT+ +1 LL + AA HL L 
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Sbjct: 146 

Query: 170 

Sbjct: 205 

Query: 227 

Sbjct: 265 

Query: 279 

Sbjct: 325 

Query: 339 

Sbjct: 377 

Query: 391 

Sbjct: 436 

Query: 438 

Sbjct: 494 

Query: 498 

Sbjct: 554 

NPNSASA-EELRTRFRIADSEFDRILTRGSLTNGGSLARQNAQILLLPSFASAAFFHLLL 204 

LRDAVSFGQGWGLDIAT-VNNHYNRLINLIHRYTKHCLDTYNQGLENLR--GTNTRQWAR 226 
LRDA +G WGL AT N+ ++L+ LI YT +C+ YN+G LR GT+ W 
LRDATRYGTNWGLYNATPFINYQSKLVELIELYTDYCVHWYNRGFNELRQRGTSATAWLE 264 

FNQFRRDLTLTVLDIVALFPNYDVRTYPIQTSSQLTREIYT--------SSVIEDSPVSA 278 
F+++RR++TL VLDIVA F + 0+ YPI+T QL+R IYT SS+ +S S 
FHRYRREMTLMVLDIVASFSSLDITNYPIETDFQLSRVIYTDPIGFVHRSSLRGESWFSF 324 

NIPNGFNRAEFGVRPPHLMDFMNSLFVTAETVRSQTVWGGHLVSSRNTAGNRINFPSYGV 338 
F+ E + P F+N++ ++ ++ L S +T R+ + S 

VNRANFSDLENAIPNPRPSWFLNNMIISTGSLT--------LPVSPSTDRARVWYGSRDR 376 

FNPGGAIWIADEDPRPFYRTLSDPVFVRGGFGNPHYVLGL--------RGVAFQQTGTNH 390 
+P + +1 E + T + + R F L R V + 

ISPANSQFIT-ELISGQHTTATQTILGRNIFRVDSQACNLNDTTYGVNRAVFYHDASEGS 435 

TRT-----FRNSG----TIDSLDEIPPQDNSGAPW-NDYSHVLNHVTFVRWPG---EISG 437 
R+ R +G + +++ P +NS P DY+H+L+ T + G +++ 

QRSVYEGYIRTTGIDNPRVQNINTYLPGENSDIPTPEDYTHILS--TTINLTGGLRQVAS 493 

SDSWRAPMFSWTHRSATPTNTIDPERITQIPLVKAHTLQSGTTVVRGPGFTGGDILRRTS 497 
+ M+ WTH+S NTI+P+RITQIPL K T +G + V PGF GG +L+RT 
NRRSSLVMYGWTHKSLARNNTINPDRITQIPLTKVDTRGTGVSYVNDPGFIGGALLQRTD 553 

GGPFAYTIVNINGQLPQRYRARIRYASTTNLRIYVTVAGERIFAGQFNKTMDTGDPLTFQ 557 
G V L Q+YR R+RYASTTN+R+ V + I + TM G+ L + 

HGSLGVLRVQFPLHLRQQYRIRVRYASTTNIRLSVNGSFGTI-SQNLPSTMRLGEDLRYG 612 

Query: 558 SFSYATINTAFTFPMSQSSFTVGADTFSSGNEVYIDRFELIPVTATLE 605 
SF+ NT+ S + + EVY+DR E IPV T E 

Sbjct: 613 SFAIREFNTSIRPTASPDQIRLTIEPSFIRQEVYVDRIEFIPVNPTRE 660 

Dow AgroSciences LLC 
Study ID: GH-C 5463 
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>pirl IB42459 hypothetical protein 2 (cryIF 3' region) - Bacillus thuringiensis 
(strain aizawai) (fragment) 

Length = 380 

Score = 232 bits (591), Expect = 1e-59 
Identities = 131/354 (37%), positives = 197/354 (55%), Gaps = 20/354 (5%) 

Query: 2 ENNIQNQCVPY-NCLNNPEVEILNEERSTGRLPLDISLSLTRFLLSEFVPGVGVAFGLFD 60 
E +1+ Q + + +CL E E + S + IS++ + L + VP G L+ 

Sbjct: 29 ETDIELQNINHEDCLKISEYENVEPFVSASTIQTGISIA-GKILGTLGVPFAGQVASLYS 87 

Query: 61 LIWGFITP---SDWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEA 117 
I G + P + W +F+ +E++I Q+I T RN+A+T L+GL 0+ +Y E+L W 

Sbjct: 88 FILGELWPKGKNQWEIFMEHVEEIINQKISTYARNKALTDLKGLGDALAVYHESLESWVG 147 

Query: 118 NPNNAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFG 177 
N N + R V+ ++ + + + +F ++ E+PLL +Y QAANLHL LLRDA FG 

Sbjct: 148 NRKNTRARSVVKSQYIALELMFVQKLPSFAVSGEEVPLLPIYAQAANLHLLLLRDASIFG 207 

Query: 178 QGWGLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLTLT 237 
+ WGL + ++ YNR + Y+ HC+ Y+ GL NLRGTN W R+NQFR+D+TL 

Sbjct: 208 KEWGLSSSEISTFYNRQVERAGDYSDHCVKWYSTGLNNLRGTNAESWVRYNQFRKDMTLM 267 

Query: 238 VLDIVALFPNYDVRTYPIQTSSQLTREIYTSSVIEDSPVSA---------NIPNGFNRAE 288 
VLD+VALFP+YD YPI+T+SQLTRE+YT ++ P ++ N P+ 

Sbjct: 268 VLDLVALFPSYDTLVYPIKTTSQLTREVYTDAIGTVHPNASFASTTWYNNNAPSFSTIES 327 

Query: 289 FGVRPPHLMDFMN-----SLFVTAETVRSQTVWGGHLVSSRNTAGNRINFPSYG 337 
VR PHL+DF+ SL + +WGGH + R T G +N + G 

Sbjct: 328 AVVRNPHLLDFLEQVTIYSLLSRWSNTQYMNMWGGHRLEFR-TIGGMLNTSTQG 380 

>gbIAAA22349.11 (M63897) ORF [Bacillus thuringiensisj 
Length = 381 

Score 232 bits (591), Expect Ie-59 
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Identities = 131/354 (37%), Positives = 197/354 (55%), Gaps = 20/354 (5%) 

Query: 2 ENNIQNQCVPY~NCLNNPEVEILNEERSTGRLPLDISLSLTRFLLSEFVPGVGVAFGLFD 60 
E +1+ Q + + +CL E E + S + IS++ + L + VP G L+ 

Sbjct: 29 ETDIELQNINHEDCLKISEYENVEPFVSASTIQTGISIA~GKILGTLGVPFAGQVASLYS 87 

Query: 61 LIWGFITP~~~SDWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEA 117 
I G + P + W +F+ +E++I Q+I T RN+A+T L+GL D+ +Y E+L W 

Sbjct: 88 FILGELWPKGKNQWEIFMEHVEEIINQKISTYARNKALTDLKGLGDALAVYHESLESWVG 147 

Query: 118 NPNNAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFG 177 
N N + R V+ ++ + + + +F ++ E+PLL +Y QAANLHL LLRDA FG 

Sbjct: 148 NRKNTRARSVVKSQYIALELMFVQKLPSFAVSGEEVPLLPIYAQAANLHLLLLRDASIFG 207 

Query: 178 QGWGLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLTLT 237 
+ WGL + ++ YNR + Y+ HC+ Y+ GL NLRGTN W R+NQFR+D+TL 

Sbjct: 208 KEWGLSSSEISTFYNRQVERAGDYSDHCVKWYSTGLNNLRGTNAESWVRYNQFRKDMTLM 267 

Query: 238 VLDIVALFPNYDVRTYPIQTSSQLTREIYTSSVIEDSPVSA~~~~-----NIPNGFNRAE 288 
VLD+VALFP+YD YPI+T+SQLTRE+YT ++ P ++ N P+ 

Sbjct: 268 VLDLVALFPSYDTLVYPIKTTSQLTREVYTDAIGTVHPNASFASTTWYNNNAPSFSTIES 327 

Query: 289 FGVRPPHLMDFMN-----SLFVTAETVRSQTVWGGHLVSSRNTAGNRINFPSYG 337 
VR PHL+DF+ SL + +WGGH + R T G +N + G 

Sbjct: 328 AVVRNPHLLDFLEQVTIYSLLSRWSNTQYMNMWGGHRLEFR-TIGGMLNTSTQG 380 

>dbjIBAB78603.11 (AB075462) crystal protein CryE6S [Bacillus thuringiensisj 
Length 1280 

Score = 222 bits (565), Expect = 1e-56 
Identities = 188/633 (29%), positives = 295/633 (45%), Gaps = 61/633 (9%) 

Query: 13 NCLNNPEVEILNEERSTGRLPLDISLSLTRFLLSEFVPGVGVAFGLFDLIWGFITPSD-- 70 
NC +VE+ + +T R L + + LLS P G+ ++ + PS 

Sbjct: 44 NCTLKEQVELFRDTSTTVRDALATTAGIITALLSVSNPAAAATAGIITILIPQLWPSGSD 103 

Query: 71 ---WSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEANPNNAQLRED 127 
W F+ E LI+++I RN+A+T L G+ + +Y AWN N+ Q +E 

Sbjct: 104 EVTWEKFMAAAEILIQKQITEAVRNKALTELEGVYRTIRLYQLAAERWNQNKNDPQAQES 163 

Query: 128 VRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQGWGLDIATV 187 
+R +F T+ + A+ +F + FE+PLL+VY +AANL L+LLRDAV FG+ WGL V 

Sbjct: 164 IRTQFRATNTIIEFAMPSFRVAGFEVPLLNVYAEAANLQLALLRDAVKFGRDWGLPQDEV 223 

Query: 188 NNHYN-RLINLIHRYTKHCLDTYNQGLE-------NLRGTNTRQWAR------------- 226 
++ Y+ +L+ I +T HC+ +N+GLE NL WA+ 

Sbjct: 224 DDIYSEQLLPRIAEHTDHCVTYFNRGLEEAKKLKANLNDYARYPWAQYINHSKIQGIENW 283 

Query: 227 --FNQFRRDLTLTVLDIVALFPNYDVRTYPIQTSSQLTREIYTSSVIEDSPVSANIPNGF 284 
FN +RR++T+ VLD+VAL+P YD R Y + T S+LTRE+YTS + + F 

Sbjct; 284 NLFNDYRRNMTILVLDLVALWPTYDPRRYSMVTKSELTRELYTSVRGAFYGHNNDYDQNF 343 

Query: 285 NRAEFG-VRPPHLMDFMNSLFVTAETVRSQTVWGGHLVSSRNTAGNRINFPSYGVFNPGG 343 
E + PPHL+ + + V + + G + + + P GV 

Sbjct: 344 EEIERNIISPPHLVTWPINFTVYTQNDYYYPMAGLQHKFNYTESIVSLESPVTGVTGTSN 403 

Query: 344 AIWIADEDPRPFYRTLSDPVFVRGGFGNPHYVLGLRGVAF-QQTGT-NHTRTFR--NSGT 399 
I DP T+ GFG LG+ ++F +++G+ +H 

Sbjct: 404 LINFVTADPFILAVTII-------GFGQLGTSLGIYAMSFGRKSGSISHVGDIEIGTDDY 456 

Query: 400 IDSLDEIPPQDNSGAPWNDYSHVLNHVTFVRWPGEISGSDSW-RAPMFSWTHRSATPTNT 458 
+D +D IP D++ N ++++ GS ++ + ++W H S N 

Sbjct: 457 LDIVDRIPVGDSTP----------NKLSWMSAAPTTLGSTTFLQYVSYAWRHPSVDSNNR 506 

Query: 459 IDPERITQIPLVKAHTLQSG-TTVVRGPGFTGGDILRRTSGGPFAYTIVNING-QLPQRY 516 
I ++lTQrp VKA + V++GPG TGGD++ + G V I G L Y 

Sbjct: 507 ISIDKITQIPAVKAFFIDDNHVKVIKGPGSTGGDLVAFSREGYGLSISVFIPGSDLVSFY 566 

Query: 517 RARIRYASTTNLRIYVTVAG---ERIFAGQFNKTMDTGDPLTFQSFSYATINT-AFTFPM 572 

Dow AgroSciences LLC 
Study ID: GH-C 5463(Z) 
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R RIRYAS+ + ++ + G EFT G+ LT+ SF Y INT A 
Sbjct: 567 RVRIRYASSQSAKVTMGFGGGVEESESKFNFPATYSGGN-LTYNSFGY--INTLAIASQS 623 

Query: 573 SQSSFTVGADTFSSGNEVYIDRFELIPVTATLE 605 
+ + V + E +D+ E IP+ +LE 

Sbjct: 624 TAQTIEVYFRQYEEA-EFIVDKLEFIPMEMSLE 655 

>dbjIBAB72016.21 (AB074413) insecticidal crystal protein bun2 [Bacillus 
thuringiensisj 

Length = 660 

Score = 221 bits (563), Expect = 2e-56 
Identities = 179/592 (30%), Positives = 275/592 (46%), Gaps = 44/592 (7%) 

Query: 36 ISLSLTRFLLSEFVPGVGVAFGLFDLIWGFITPSD------WSLFLLQIEQLIEQRIETL 89 
+S L+ F + G+ + G D +W SD W + IE+L+++R+ET 

Sbjct: 71 LSTILSLFGIPLIGEGIDLLLGAADFLW---PESDGGHQYTWEDLMNHIEELMDERLETE 127 

Query: 90 ERNRAITTLRGLADSYEIYIEALREWEANPNNAQLREDVRIRFANTDDALITAINN-FTL 148 
+R A+ LRGL ++ +A WE N N+ + V F + + + + F+ 

Sbjct: 128 KRTTALDDLRGLKALLGLFRDAFDSWEKNQNDPIAKNRVGGYFEDVHTHFVKDMASIFSA 187 

Query: 149 TSFEIPLLSVYVQAANLHLSLLRDAVSFGQGWGLDIATVNNHYNRLINLIHRYTKHCLDT 208 
T++E+ LL VY QAANLHL LLR+ V +G WG+ A + ++++L+ Y HC+ 

Sbjct: 188 TNYEVLLLPVYAQAANLHLLLLREGVIYGSRWGIAPAA-DFYHDQLLKYTAIYANHCVTW 246 

Query: 209 YNQGLENLRG--TNTRQWARFNQFRRDLTLTVLDIVALFPNYDVRTYPIQTSSQLTREIY 266 
YN GL + + W RFN +RRD+T+TVLDI+ALFP YD R Y ++LTREIY 

Sbjct: 247 YNNGLAQQKELFAKSPNWNRFNAYRRDMTITVLDIIALFPTYDARLYTKPIKTELTREIY 306 

Query: 267 TSSVIEDSPVSANIPNGFNRAEFGVRPPHLMDFMNSL-FVTAETVRSQTVWGGHLVSSRN 325 
+ + DNA F R PHL+ + F T GH 

Sbjct: 307 SDVLNLDVYGVQQTDLNKNEAAF-TRSPHLVTRLRGFDFYTRTKYAYWRYLAGHTNYFSF 365 

Query: 326 TAGNRINFPSYGVFNPGGAI--WIADEDPRPFYRTLSDPVFVRGGFGNPHYVLGLRGVAF 383 
T I S+ + I D Y+ + + +P +G+ + F 

Sbjct: 366 TGNGTIYSSSFNNWYDTDMTKSTINIPDYANIYKLWTKSYTNISPYTDP---VGISQMQF 422 

Query: 384 QQTGTNHTRTFRNSG-----TIDSLDEIPPQDNSGAPWNDYSHVLNHVTFVRWPGEISGS 438 
T N T+ + ++ EIPP D + +YSH+L+++T + G 

Sbjct: 423 SLT-NNQQLTYTGTSAPKYPVRETFFEIPPTDEKPLTYENYSHILSYMTSAQHFG----- 476 

Query: 439 DSWRAPMFSWTHRSATPTNTIDPERITQIPLVKAHTLQSGTTVVRGPGFTGGDILRRTSG 498 
D F+W H S N +DP++ITQIP VK LQ G V +GPG TGGD++ 

Sbjct: 477 DKKIGYTFAWMHESVDFDNRVDPDKITQIPAVKGDYLQYG-YVKQGPGHTGGDLVSMIRT 535 

Query: 499 GPFAYTIVNINGQLPQRYRARIRYASTTNLRIYVTVAGERIFAGQFNKTMD---TGDPLT 555 
+N+ P YR RIRY++++N +Y+ +1 +D T DP+ 

Sbjct: 536 DRLG---INVYFPQPLDYRIRIRYSTSSNGYLYIYSPNTKIVYLPPTTLVDGQPTFDPMD 592 

Query: 556 FQSFSYATINTAFTFPMS-QSSFTVGADTFSSGNEVYIDRFELIP-VTATLE 605 
F +F + +F ++ ++FT+ A VYID+ E IP T TLE 

Sbjct: 593 FSAFRVVEVPASFRASVAGYTNFTIEA----GFGPVYIDKIEFIPDNTTTLE 640 

>gbIAAG36711.11 (AY008143) crystal protein [Bacillus thuringiensis serovar 
yunnanensisj 

Length = 1236 

Score = 219 bits (558), Expect = 7e-56 
Identities = 161/526 (30%), positives = 261/526 (49%), Gaps = 44/526 (8%) 

Query: 31 RLPLDISLSLTRFLLSEFV---PGVGVAFGLFDLIWGFITPSD-------WSLFLLQIEQ 80 
R L ++ S+ +LS+ P VF + + F+ P + W + E+ 

Sbjct: 58 RAALFVANSIIGIMLSKIPIVGPIVSTPFQIMGVALPFLWPPNAPEPQFSWESLMTAAEE 117 

Query: 81 LIEQRIETLERNRAITTLRGLADSYEIYIEALREWEANPNNAQLREDVRIRFANTDDALI 140 
+ +++1+ R A L G+ ++ +Y +A+ +W+ +P NAQL+E +RI++ T+ + 

Sbjct: 118 IADKKIDAQVRANANAELEGVHNAIRLYQDAVCDWKQDPTNAQLKEQLRIQYIATNTVIF 177 

Dow AgroSciences LLC 
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Query: 141 

Sbjct: 178 

Query: 201 

Sbjct: 238 

Query: 259 

Sbjct: 298 

Query: 309 

Sbjct: 358 

Query: 363 

Sbjct: 412 

Query: 422 

Sbjct: 468 

TAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQGWGLDIATVNNHYNRLINLIHR 200 
+ + +F + FE+PLLS YVQAANLHL L+D V FG+ WG+D ATV+ Y+ L + I 
SRMPSFRVRGFEVPLLSTYVQAANLHLIHLKDGVQFGEEWGMDSATVDRFYSYLKSDIEI 237 

YTKHCLDTYNQGL-ENLRGTNT-RQWARFNQFRRDLTLTVLDIVALFPNYDVRTYPIQTS 258 
YT +C+D YN+GL +++ T W FN FRRD+TL VLD+V+++P YD R YP+ T 
YTNYCIDWYNKGLSDSIESEPTWNGWNTFNNFRRDMTLMVLDLVSIWPTYDPRRYPLPTK 297 

SQLTREIYTSSVIEDSPVSANIP-----NGFNRAEFGVR-----PPHLMDFMNSLFVTAE 308 
SQLTRE+YT ++ V +P EF +R F T + 
SQLTRELYTQAIGSYKSVEPLLPPPSPFRWLREIEFFLRDSQDEAEQFAGFQQGYQYTLD 357 

TVRSQTVWGGHLVSSRNTAGNRI------NFPSYGVFNPGGAIWIADEDPRPFYRTLSDP 362 
T T++ +V +R + + I + Y + N W + FY T S+ 
T----TIYRPPVVGTRTSLVDSIAMGLGSDDVVYRIKNISHNGWYPKK--LDFYYTPSER 411 

VFVRGGF-GNPHYVLGLRGVAFQQTGTNHTRTFRNSGTIDSLDEIPPQDNSGAPWNDYSH 421 
V G + + ++ G+ + T + TID+++ DN N YSH 
VESVGEIRTDANNMIDYIGLGCRAKVTEPCDPCTTNCTIDTVNTTASCDNP----NLYSH 467 

VLNHVT-FVRWPGEISGSDSWRAPMFSWTHRSATPTNTIDPERITQIPLVKAHTLQSGTT 480 
L+ + +PG+ +G S+ + WTH S N I + ITQIP VKA+ + 

RLSSINPSAPYPGQ-NGMLSF---CYGWTHFSVDDNNLIAADSITQIPAVKAYRIGGYGK 523 

Query: 481 VVRGPGFTGGDILRRTSGGPFAYTIVNINGQLPQRYRARIRYASTT 526 
V++GPG+TGGD++ G + + + R RAR+ T+ 

Sbjct: 524 VMKGPGYTGGDLMVFYGAGEINWRLTIPDTTKAYRVRARVATIPTS 569 

Dow AgroSciences LLC 
Study ID: GH-C 5463(0 
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>sp10879051COAA BACTJ Pesticidial crystal protein cry24Aa (Insecticidal delta-endotoxin 
CryxxIVA(a» (Crystaline entomocidal protoxin) (Crystal 
protein) (Insecticidal protein Jeg72) . 

gb1AAC61891.11 (U88188) insecticidal protein Jeg72 [Bacillus thuringiensis serovar 
jegathesan] 

Length = 674 

Score = 214 bits (544), Expect = 3e-54 
Identities = 185/636 (29%), positives = 295/636 (46%), Gaps = 69/636 (10%) 

Query: 7 NQCVPYNCLNNPEVEILNEERSTGRLPLDISLSLTRFLLSEFVPGVGVAFGLFDLIWGFI 66 
N+C N +P I T ++ + +L + + S + + G+ I 

Sbjct: 46 NECEGSNISPSPAAAI------TSKIVSIVLKTLAKAVASSLADSIKSSLGISKTI---- 95 

Query: 67 TPSDWS-LFLLQIEQLIEQRIETLERNRAITTLRGLADSYEI-YIEALREWEANPNNAQL 124 
T ++ S + ++Q+ Q+I +RI+ + ++L GL Y Y+ AL W N +N 

Sbjct: 96 TENNVSQVSMVQVHQIINRRIQETILDLGESSLNGLVAIYNRDYLGALEAWNNNKSNINY 155 

Query: 125 REDVRIRFANTDDALITAINN-FTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQGWGLD 183 
+ +V F + T + + +S +1 LL + QAANLHLS+LRDAV + +GW L 

Sbjct: 156 QTNVAEAFKTVEREFFTKLKGIYRTSSSQITLLPTFTQAANLHLSMLRDAVMYQEGWNLQ 215 

Query: 184 IATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLTLTVLDIVA 243 
N+ L + + YT +C++ Y +GL LRG+ W FN FRRD+TL VLD+VA 

Sbjct: 216 SHI--NYSKELDDALEDYTNYCVEVYTKGLNALRGSTAIDWLEFNSFRRDMTLMVLDLVA 273 

Query: 244 LFPNYDVRTYPIQTSSQLTREIYTSSV-IEDSPVSANIPN-GFNRAEFGVRPPHLMDFMN 301 
+FPNY+ YP+ T L+R+IYT V DSP + N G A F + D + 

Sbjct: 274 IFPNYNPVRYPLSTKISLSRKIYTDPVGRTDSPSFGDWTNTGRTLANFNDLEREVTDSPS 333 

Query: 302 SLFVTAETVRSQTVWGGHLVSSRNTA-GNRINFPSYGVFNPGGAIWIADEDPRPFYRTLS 360 
+ + T++ G + S R T+ G+RI YG N A + +R 

Sbjct: 334 ----LVKWLGDMTIYTGAIDSYRPTSPGDRIGV-WYGNIN---AFYHTGRTDVVMFRQTG 385 

Query: 361 D------PVFVRGGFGNPHYVLGLRGVAFQQT--------GTNHTRTFRNSG-------- 398 
D F+ + Y L LR A G + +R F G 

Sbjct: 386 DTAYEDPSTFISNILYDDIYKLDLRAAAVSTIQGAMDTTFGVSSSRFFDIRGRNQLYQSN 445 

Query: 399 ----TIDSLDEIPPQDNSGAPWNDYSHVLNHVTFVRWPGEISGSDSWRAPMFS--WTHRS 452 
++ P +++S NDYSH+L V ++ + S R+ + S WTH S 

Sbjct: 446 KPYPSLPITITFPGEESSEGNANDYSHLLCDVKILQ--EDSSNICEGRSSLLSHAWTHAS 503 
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Query: 453 

Sbjct: 504 

Query: 513 

Sbjct: 561 

Query: 568 

Sbjct: 617 

ATPTNTIDPERITQIPLVKAHTLQSGTTVVRGPGFTGGDILRRTSGGPFAYTIVNINGQL 512 
NTI P+ ITQIP V A+ L+ ++VV GPG TGGD+++ + +++ + 

LDRNNTILPDEITQIPAVTAYELRGNSSVVAGPGSTGGDLVKMSYHSVWSFKVYCSE--- 560 

PQRYRARIRYASTTNLRIYV-----TVAGERIFAGQFNKTMDTGDPLTFQSFSYATINTA 567 
+ YR RIRYAS N + + T R +A + N + + +++F Y I 

LKNYRVRIRYASHGNCQFLMKRWPSTGVAPRQWA-RHNVQGTFSNSMRYEAFKYLDI--- 616 

FTFPMSQSSFTVGADTFSSGNEVYIDRFELIPVTAT 603 
FT +++F D SG +++ID+ E IPV+ + 
FTITPEENNFAFTID-LESGGDLFIDKIEFIPVSGS 651 
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>spI032307ICJAA_BACTJ Pesticidial crystal protein cry19Aa (Insecticidal delta-endotoxin 
CryXIXA(a» (Crystaline entomocida1 protoxin) (75 kDa 
crystal protein) 

emb1CAA68875.11 (Y07603) mosquitocidal toxin [Bacillus thuringiensis] 
Length = 648 

Score = 206 bits (523), Expect = 8e-52 
Identities = 162/573 (28%), positives = 265/573 (45%), Gaps = 42/573 (7%) 

Query: 52 VGVAFGLFDLIWGFITPSD------WSLFLLQIEQLIEQRIETLERNRAITTLRGLADSY 105 
+G+ + + +L+W P D W + +E LI++RI + R AI TL L 

Sbjct: 91 IGLFYQISELLW----PEDDTQQYTWQDIMNHVEDLIDKRITEVIRGNAIRTLADLQGKV 146 

Query: 106 EIYIEALREWEANPNNAQLREDVRIRFANTD---DALITAINNFTLTSFEIPLLSVYVQA 162 
+ Y L++W+ +P + + +F D + I +NN +E+ LL VY Q 

Sbjct: 147 DDYNNWLKKWKDDPKSTGNLSTLVTKFTALDSDFNGAIRTVNNQGSPGYELLLLPVYAQI 206 

Query: 163 ANLHLSLLRDAVSFGQGWGLDIATV-NNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNT 221 
ANLHL LLRDA +G W A +N+Y + YT++C++ YN+GL + R 

Sbjct: 207 ANLHLLLLRDAQIYGDKWWSARANARDNYYQIQLEKTKEYTEYCINWYNKGLNDFRTAG- 265 

Query: 222 RQWARFNQFRRDLTLTVLDIVALFPNYDVRTYPIQTSSQLTREIYTSSVIEDSPVSANIP 281 
QW FN++RR++TLTVLDI+++FP YD R YP + ++LTREIY S VI P 

Sbjct: 266 -QWVNFNRYRREMTLTVLDIISMFPIYDARLYPTEVKTELTREIY-SDVINGEIYGLMTP 323 

Query: 282 N-GFNRAE-FGVRPPHLMDFMNSLFVTAETVRSQTVWGG---HLVSSRNTAGNRINFPSY 336 
F +AE R PHL ++ ++ T G + N++ N +F 

Sbjct: 324 YFSFEKAESLYTRAPHLFTWLKGFRFVTNSISYWTFLSGGQNKYSYTNNSSINEGSFRGQ 383 

Query: 337 GVFNPGGAIWIADEDPRPFYRTLSDPVFVRGGFGNPHYVLGLRGVAFQQTGTNHTR---- 392 
G + I Y ++ +G+P + + + F T N ++ 

Sbjct: 384 DTDYGGTSSTINIPSNSYVYNLWTENYEYIYPWGDP---VNITKMNFSVTDNNSSKELlY 440 

Query: 393 -TFRNSGTIDSLDEIPPQDNSG---APWNDYSHVLNHVTFVRWPGEISGSDSWRAPMFSW 448 
R + + D + G A +NDY+H+L+++ GE G F++ 

Sbjct: 441 GAHRTNKPVVRTDFDFLTNKEGTELAKYNDYNHILSYMLI---NGETFGQKR-HGYSFAF 496 

Query: 449 THRSATPTNTIDPERITQIPLVKAHTLQSGTTVVRGPGFTGGDILRRTSGGPFAYTIVNI 508 
TH S P NTI +ITQIP+VKA ++ ++ +GPGFTGGD+++ + T+ 

Sbjct: 497 THSSVDPNNTIAANKITQIPVVKASSINGSISIEKGPGFTGGDLVKMRADS--GLTMRFK 554 

Query: 509 NGQLPQRYRARIRYASTTNLRIYVTV-AGERIFAGQFNKTMDTGDPLTF-QSFSYATINT 566 
L ++YR RIRY + ++ + GE Q + T ++ +SF+ T 

Sbjct: 555 AELLDKKYRVRIRYKCNYSSKLILRKWKGEGYIQQQIHNISPTYGAFSYLESFTITTTEN 614 

Query: 567 AFTFPMSQSSFTVGADTFSSGNEVYIDRFELIP 599 
F M + ++ G + +D+ E +P 

Sbjct: 615 IFDLTM-EVTYPYGRQFVEDIPSLILDKIEFLP 646 

>spI086l70ICJBA BACUH Pesticidial crystal protein cry19Ba (Insecticidal delta-endotoxin 
CryXIXB(a» (Crystaline entomocidal protoxin) (78 kDa 
crystal protein) 

dbj1BAA32397.11 (D88381) insecticidal protein [Bacillus thuringiensis] 
Length = 682 

Score 191 bits (486), Expect 1e-47 



Identities = 170/581 (29%), positives = 262/581 (44%), Gaps = 43/581 (7%) 

Query: 49 VPGVGVAFG-LFOLIWGFITPSO--WSLFLLQIEQLIEQRIETLERNRAITTLRGLAOSY 105 
+P VG + L W I + W + + L++Q + NRA + L GL +S 

Sbjct: 79 IPEVGPLLSWMVSLFWPTIEEKNTVWEOMIKYVANLLKQELTNOTLNRATSNLSGLNESL 138 

Query: 106 EIYIEALREWEANPNNAQLREDVRIRFANTOOALITAI--NNFTLTSFEIPLLSVYVQAA 163 
IY AL W+ N NN E +R + N L T ++F+L +E LL Y AA 

Sbjct: 139 NIYNRALAAWKQNKNNFASGELIR-SYINOLHILFTROIQSOFSLGGYETVLLPSYASAA 197 

Query: 164 NLHLSLLROAVSFGQGWGLDIATVNNHYNRLINLIHRYTKHCLOTYNQGLENLRGTNTRQ 223 
NLHL LLRO +G+ G V +YN +Y+ +C++TY GLE+ + 

Sbjct: 198 NLHLLLLROVAIYGKELGYPSTOVEFYYNEQKYYTEKYSNYCVNTYKSGLESKKQIG--- 254 

Query: 224 WARFNQFRROLTLTVLOIVALFPNYOVRTYP-----IQTSSQLTREIYTSSVIEOSPVSA 278 
W+ FN++RR++TL+VLOIVALFP YO YP I ++LTREIY S VI 0 

Sbjct: 255 WSOFNRYRREMTLSVLOIVALFPLYOTGLYPSKOGKIHVKAELTREIY-SOVINDHVYGL 313 

Query: 279 NIPN-GFNRAE-FGVRPPHLMOFMNSLFVTAETVRSQTVW--GGHLVSSRNTAGNRINFP 334 
+P F AE R PH ++ ++ S T G + + GNP 

Sbjct: 314 MVPYISFEHAESLYTRRPHAFTWLKGFRFVTNSINSWTFLSGGENRYFLTHGEGTIYNGP 373 

Query: 335 SYGVFNP--GGAIWIAOEOPRPFYRTLSOPVFVRGGFGNPHYVLGLRGVAFQQTGTNHT- 391 
G G + +1 + Y + + +P + + + F T +++ 

Sbjct: 374 FLGQOTEYGGTSSYIOISNNSSIYNLWTKNYEWIYPWTOP---VNITKINFSITONSNSS 430 

Query: 392 -------RTFRNSGTIOSLOEIPPQONSGAPWNOYSHVLNHVTFVRWPGEISGSOSWRAP 444 
R + + 0 + N +NOY+H+L+++ GE G 

Sbjct: 431 ESIYGAERMNKPTVRTOFNFLLNRAGNGPTTYNDYNHILSYMLI~--NGETFGQKR-HGY 486 

Query: 445 MFSWTHRSATPTNTIOPERITQIPLVKAHTLQSGTTVVRGPGFTGGOILRRTSGGPFAYT 504 
F++TH S NTI P++I QIP VK + + G +++GPG TGGO+L+ + 

Sbjct: 487 SFAFTHSSVORYNTIVPOKIVQIPAVKTNLV--GANIIKGPGHTGGOLLKLEYE---RFL 541 

Query: 505 IVNINGQLPQRYRARIRYASTTNLRIYVTVAGER-IFAGQFNKTMOTGOPLTFQSFSYAT 563 
+ I +R RIRYAS + ++ + + + + T L F+ F 

Sbjct: 542 SLRIKLIASMTFRIRIRYASNISGQMMINIGYQNPTYFNIIPTTSROYTELKFEOFQLVO 601 

Query: 564 INTAFTFPMSQSSFTVGAOTFSSGNEVYIORFELIPVTATL 604 
+ ++ S SS T+ 0 FS+G V 10+ E IP+ TL 

Sbjct: 602 TSYIYSGGPSISSNTLWLONFSNG-PVIIOKIEFIPLGITL 641 

>dbjIBAB78602.11 (AB075461) crystal protein CryE6Q [Bacillus thuringiensisj 
Length 1254 

Score = 189 bits (480), Expect = 7e-47 
Identities = 170/589 (28%), positives = 262/589 (43%), Gaps = 94/589 (15%) 

Query: 71 WSLFLLQIEQLIEQRIETLERNRAITTLRGLAOSYEIYIEALREWEANPNNAQLREOVRI 130 
W + ++E LIE++I+ N AI L GL + +Y E+ W + N+ +L+EOVR+ 

Sbjct: 112 WKELIGRVEILIEEKIOREAYNAAIGRLSGLKRALSLYQESFETWIDOENDPELQEDVRM 171 

Query: 131 RFANTODALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQGWGLDIATVNNH 190 
RF +T L+T I F + E+ LL+V+VQAA+ HL LL+ V +G WG D TV++ 

Sbjct: 172 RFTSTLFELVTTIETFKYSGQELNLLTVFVQAAOFHLMLLQQGVMYGVRWGFDQRTVDSF 231 

Query: 191 YNR-----LINLIHRYTKHCLOTYNQGLE-------------------NLRGTNTRQ--- 223 
Y L NL+ +Y+ +C Y+QGL NL + Q 

Sbjct: 232 YQNDRGEGLKNLLPKYSOYCTYWYOQGLNRAKNLKANLSDTVRYPWAANLENMSVLQELE 291 

Query: 224 -WARFNQFRRDLTLTVLDIVALFPNYDVRTYP---IQTSSQLTREIYTSSVIEOSPVSAN 279 
W +N +RRO+T+ VLD+VA++P YO+ Y S+LTR IY+ +V V 

Sbjct: 292 DWNLYNDYRRDMTILVLDLVAVWPTYDLHYYDNGNYGVQSELTRSIYSQAV---GNVMGT 348 

Query: 280 IPNGFNRAEFG---VRPPHLMOFMNSLFVTAETVR-----SQTVWGGHLVSSRNTAGNRI 331 
+ F + ++ VRPPHL+ ++ +F+ T+ G L S + N + 

Sbjct: 349 V---FTKEQYEVSFVRPPHLVTWLEKMFIQIRPTEQGAPIOATMAGVSLYYSYSGWDNTV 405 

Query: 332 N-----FPSYG-----VFNPGGAIWIAOEOPRPFYRTLSDPVFVRGGFGNPHYVLGLRGV 381 

----~~·--~~~l 

Dow AgroSciences LLC 

Study ID: GH-C 5463u .. :-.--.... 
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Sbjct: 406 DDILLGYPTYSSSEIRVLSKSKVIVQDQEKNRAIYNT-----------DLQHDKLVDRFV 454 

Query: 382 AFQQTGTNHTRTFRNSGTIDSLDEIPPQDNSGAPWN-DYSHVLNHVTFVRWPGEISGSDS 440 
+Q NSG ++ P W+ D ++ + +T++ P 

Sbjct: 455 FYQ-----------NSGEVNYAGRDNPSSYKTFAWDTDITNYSSQMTWINGPVNEGHFGY 503 

Query: 441 WRAPMFSWTHRSATP-TNTIDPER-ITQIPLVKAHTLQSGTTVVRGPGFTGGDILRRTSG 498 
+A W S P N +D E ITQIP VKA L+ G V++G G TGGD++ 

Sbjct: 504 IQAYAPEWIPASCEPFNNIVDAEDVITQIPAVKARELRYGARVIKGVGNTGGDLVSIAPH 563 

Query: 499 GPFAYTIVNINGQLPQRYRARIRYASTTNLRIYVTVAGERIFAGQFNKTMD---TGDPLT 555 
G + N + +RY+ RI YA +1 + + R + T+ +G LT 

Sbjct: 564 GLCELYVSFPN--VVRRYQVRIHYACQDPTKINLNIGDSR-----HDITLPSTYSGGALT 616 

Query: 556 FQSFSYATINTAFTFPM----SQSSFTVGADTFSSGNEVYIDRFELIPV 600 
+ SF YAT ++ F + +G S +V ID+ E IPV 

Sbjct: 617 YDSFGYATSEYSYLFYADFYDEKQIVRLGNSFDISQQDVIIDKIEFIPV 665 

Dow AgroSciences LLC 
Study ID: GH-C 5463 
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>spIP16479ICRYU_BACTI 130 KD CRYSTAL PROTEIN (DELTA ENDOTOXIN) (CRYSTALINE ENTOMOCIDAL 
PROTOXIN) 

dbjIBAA00178.11 (D00247) 130 kDa insecticidal protein (ISRH3) [Bacillus 
thuringiensis serovar israelensisl 

prfl 11405201A insecticidal protein ISRH3 [Bacillus thuringiensis] 
Length = 1135 

Score = 179 bits (454), Expect = 8e-44 
Identities = 162/606 (26%), positives = 259/606 (42%), Gaps = 93/606 (15%) 

Query: 54 VAFGLFDLIWGFITPSD---WSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIE 110 
V + ++W TP+ W+ F+ LI+Q + R A + + D + Y 

Sbjct: 69 VLSAVLPILWPTNTPTPERVWNDFMTNTGNLIDQTVTAYVRTDANAKMTVVKDYLDQYTT 128 

Query: 111 ALREWEANPNNAQLREDVRIRFANTDDALI-TAINNFTLTSFEIPLLSVYVQAANLHLSL 169 
W+ PNN R V +F T L TA+ L +E+ LL +Y Q AN +L L 

Sbjct: 129 KFNTWKREPNNQSYRTAVITQFNLTSAKLRETAVYFSNLVGYELLLLPIYAQVANFNLLL 188 

Query: 170 LRDAVSFGQGWGLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWARFNQ 229 
+RD + Q W L A + YN ++ Y H + YN+GL+ LR + QW FN 

Sbjct: 189 IRDGLINAQEWSLACAG-DQLYNTMVQYTKEYIAHSITWYNKGLDVLRNKSNGQWITFND 247 

Query: 230 FRRDLTLTVLDIVALFPNYDVRTYPIQ-------TSSQLTREIYTSSVIEDSPVSANIPN 282 
++R++T+ VLDI+ALF +YD R P + ++ TREIYT+ V +SP S +1 

Sbjct: 248 YKREMTIQVLDILALFASYDPRRLPADKIDNTKLSKTEFTREIYTALV--ESPSSKSIA- 304 

Query: 283 GFNRAEFGVRPPHLMDFMNSLFVTAETVRSQTVWGGHLVSSRNTAGNRINFPSY------ 336 
A R HL ++ ++ T+ R + N+I F SY 

Sbjct: 305 ALEAAL--TRDVHLFTWLKRVYFWTNTIYQDL---------RFLSANKIGF-SYTNSSAM 352 

Query: 337 ---GVFNPGGAIWIADEDPRPFYRTLSDPVFVRGGFGNPHYVLGLRGVAFQQTGTNHTRT 393 
G++ G F L+ + + Y + + 

Sbjct: 353 QESGIYGSSG-----------FGSNLTHQIQLNSNV----YKTSITDTSSPSNRVTKMDF 397 

Query: 394 FRNSGTIDSLD-EIPP------------QDNSGAP----WNDYSHVLNHVTFVRWPGEIS 436 
++ GT+ S + I P N P NDY+H+L+++ ++ 

Sbjct: 398 YKIDGTLASYNSNITPTPEGLRTTFFGFSTNENTPNQPTVNDYTHILSYI-----KTDVI 452 

Query: 437 GSDSWRAPMFSWTHRSATPTNTIDPERITQIPLVKAHTLQSGTTVVRGPGFTGGDILRRT 496 
+S R F+WTH+ P N I + ITQ+P VK++ L + V++GPG TGGD++ T 

Sbjct: 453 DYNSNRV-SFAWTHKIVDPNNQIYTDAITQVPAVKSNFLNATAKVIKGPGHTGGDLVALT 511 

Query: 497 SGGPFAYTI-----VNINGQLPQRYRARIRYASTTNLRIYVTVAGERIFAGQFNKTMDT- 550 
S G + + +1 + Y RIRYA+ + + + V+ + + G T T 

Sbjct: 512 SNGTLSGRMEIQCKTSIFNDPTRSYGLRIRYAANSPIVLNVSYVLQGVSRGTTISTESTF 571 

Query: 551 -------GDPLTFQSFSYATINTAFTFPMSQSS-----FTVGADTFSSGNEVYIDRFELI 598 
L ++ F Y A PM SS + +S N+V IDR E+I 

Sbjct: 572 SRPNNIIPTDLKYEEFRYKDPFDAIV-PMRLSSNQLITIAIQPLNMTSNNQVIIDRIEII 630 



Query: 599 PVTATL 604 
P+T ++ 

Sbjct: 631 PITQSV 636 

Dow AgroSciences LLC 
Study ID: GH-C 54630) 
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>gbIAAG00235.1IAF285775_1 (AF285775) parasporal inclusion protein Cry [Bacillus thuringiensis 
serovar finitimus] 

Length = 1128 

Score = 179 bits (454), Expect = 8e-44 
Identities = 171/626 (27%), Positives = 282/626 (44%), Gaps = 70/626 (11%) 

Query: 17 NPEVEILNEERSTGRLPLDISLSLTRFLLSEFV-PGVG-VAFG-LFDLIWGFITPSD--- 70 
NPEV+ + + + LT F + FV PGV ++FG L ++W P + 

Sbjct: 23 NPEVDSSDTVAVVSAGIVVVGTILTAF--ASFVNPGVVLISFGTLAPVLWP--DPEEDPK 78 

Query: 71 --WSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEANP--NNAQLRE 126 
WS F+ E L+ Q I T + A+ L G D Y A +W+ NP N A+L 

Sbjct: 79 KIWSQFMKHGEDLLNQTISTAVKEIALAHLNGFKDVLTYYERAFNDWKRNPSANTARL-- 136 

Query: 127 DVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQGWGLD--- 183 
V RF N ++ + L +++ LLS Y +AANLHL+LL V FWD 

Sbjct: 137 -VSQRFENAHFNFVSNMPQLQLPTYDTLLLSCYTEAANLHLNLLHQGVQFADQWNADQPH 195 

Query: 184 ---IATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLTLTVLD 240 
+ + +Y+ L+ I +Y +C TY++GL +L+ + W +N +RR++TL VLD 

Sbjct: 196 SPMLKSSGTYYDELLVYIEKYINYCTKTYHKGLNHLKESEKITWDAYNTYRREMTLIVLD 255 

Query: 241 IVALFPNYDVRTYPIQTSSQLTREIYTSSVIEDSPVSAN-IPN-GFNRAEFGV-RPPHLM 297 
tVA FP YD+R +P +LTRE+YTS ++ ++A IP F+ E + RPP L 

Sbjct: 256 LVATFPFYDIRRFPRGVELELTREVYTS--LDPPGLNAGPIPEIDFSYLEDHLTRPPGLF 313 

Query: 298 DFMNSLFVTAETVRSQTVWGGHLVSSRNTAGNRINFPSYGVFNPGGAI--WIADEDPRPF 355 
+++ + + E+V G + S+ GN+ F ++ + + P F 

Sbjct: 314 TWLSDIELYTESVAEGDYLSG-IRESKYYTGNQF-FTMKNIYGNTNRLSKQLITLLPGEF 371 

Query: 356 YRTLSDPVFVRGGFG-----NPHYVLGLRGVAFQQTGTNHTRTFRNSGTIDSLDEIP--- 407 
LS + GF N Y L ++ + F T + ++ + +++ +E 

Sbjct: 372 ITHLS----INRGFQTIAGINKLYSL-IQKIVF--TTFKNDNEYQKNFNVNNQNEPQETT 424 

Query: 408 --PQDNSGAPWNDYSHVLNHVTFVRWPGEISGSDSWRAPMFS--WTHRSATPTNTIDPER 463 
P D G+ + H L+H + E + + +F+ WTH S N I 

Sbjct: 425 NYPNDYGGSNSQKFKHNLSHFPLIIHQVEFA---EYFHSIFALGWTHNSVNSQNLISESV 481 

Query: 464 ITQIPLVKAHTLQSGTTVVRGPGFTGGDILRRTSGGPFAYTIVNINGQLPQRYRARIRYA 523 
TQIPLVKA+ + + +V+RGPGFTGGD++ + ++Y + YA 

Sbjct: 482 STQIPLVKAYEVTT-NSVIRGPGFTGGDLIELRD-----KCSIKCKASSLKKYAISLFYA 535 

Query: 524 STTNLRIYVTVAG-------ERIFAGQFNKTMDTGDPLTFQSFSYATINTAFTFPMSQS- 575 
+ + + + V + F+ + N D L ++ F Y T+ P S+ 

Sbjct: 536 ANNAIAVSIDVGDSGAGVLLQPTFSRKGNNNFTIQD-LNYKDFQYHTLLVDIELPESEEI 594 

Query: 576 -SFTVGADTFSSGNEVYIDRFELIPV 600 
D + G + ID+ E P+ 

Sbjct: 595 HIHLKREDDYEEGVILLIDKLEFKPI 620 

>pir11A26858 130K delta-endotoxin - Bacillus thuringiensis subsp. israe1ensis 
emb1CAA68485.11 (Y00423) endotoxin (AA 1-1180) [Bacillus thuringiensis] 

Length = 1180 

Score = 179 bits (453), Expect = 1e-43 
Identities = 167/584 (28%), Positives = 256/584 (43%), Gaps = 66/584 (11%) 

Query: 71 WSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEANPNNAQLREDVRI 130 
WS F+ Q + +1++ I + + A L + Y L+ WE NPN Q +DVR 

Sbjct: 114 WSDFITQTKNIIKKEIASTYISNANKILNRSFNVISTYHNHLKTWENNPN-PQNTQDVRT 172 

Query: 131 R-------FANTDDALITAI--NNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQ--- 178 
+ F N L+ + N + I +LS Y QAANLHL++L AV F 

Sbjct: 173 QIQLVHYHFQNVIPELVNSCPPNPSDCDYYNILVLSSYAQAANLHLTVLNQAVKFEAYLK 232 
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Query: 179 -----GWGLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGT------NTRQWARF 227 
+ + T ++Y L I YT +C+ TY +GL ++ T W + 

Sbjct: 233 NNRQFDYLEPLPTAIDYYPVLTKAIEDYTNYCVTTYKKGLNLIKTTPDSNLDGNINWNTY 292 

Query: 228 NQFRRDLTLTVLDIVALFPNYDVRTYPIQTSSQLTREIYTSSVIEDSPVSANIPNGFNRA 287 
N +R +T VLD+VALFPNYDV YPI S+LTREIY E+SP F 

Sbjct: 293 NTYRTKMTTAVLDVVALFPNYDVGKYPIGVQSELTREIYQVLNFEESPYKY---YDFQYQ 349 

Query: 288 EFGV-RPPHLMDFMNSL-FVTAETVRSQTVWGGHLVSSRNTAGNRIN----FPSYGVFNP 341 
E + R PHL +++SL F + H T N F ++ V + 

Sbjct: 350 EDSLTRRPHLFTWLDSLNFYEKAQTTPNNFFTSHYNMFHYTLDNISQKSSVFGNHNVTDK 409 

Query: 342 GGAIWIADEDPRPFYRTLSDPVFVRGGFGNPHYVL---------GLRGVAFQQTGTNHTR 392 
++ +A Y L + + + + N + + G R + + T + 

Sbjct: 410 LKSLGLATN----IYIFLLNVISLDNKYLNDYNNISKMDFFITNGTRLLEKELTAGSGQI 465 

Query: 393 TFRNSGTIDSLDEIPPQDNSGAP-----WNDYSHVLNHVTFVRWPGEISGSDSWRAPMFS 447 
T+ + I L + ++N G P +++YSH+L+ + + I + + F+ 

Sbjct: 466 TYDVNKNIFGLPILKRRENQGNPTLFPTYDNYSHILSFIKSL----SIPATYKTQVYTFA 521 

Query: 448 WTHRSATPTNTIDPERITQIPLVKAHTLQSGTTVVRGPGFTGGDILRRTSGGPFAYTIVN 507 
WTH S P NTI TQIP VKA++L + + VV+GPG TGGD++ F T + 

Sbjct: 522 WTHSSVDPKNTIYTHLTTQIPAVKANSLGTASKVVQGPGHTGGDLI--DFKDHFKITCQH 579 

Query: 508 INGQLPQRYRARIRYAS----TTNLRIYVTVAGERIFAGQFNKTMDTGD--PLTFQSFSY 561 
N Q Q Y RIRYAS T I +++ G N T D L ++ F Y 

Sbjct: 580 SNFQ--QSYFIRIRYASNGSANTRAVINLSIPGVAELGMALNPTFSGTDYTNLKYKDFQY 637 

Query: 562 ATINTAFTFPMSQS-SFTVGADTFSSGNEVYIDRFELIPVTATL 604 
+ F +Q+ S + V ID+ E +P+T ++ 

Sbjct: 638 LEFSNEVKFAPNQNISLVFNRSDVYTNTTVLIDKIEFLPITRSI 681 

Dow AgroSciences LLC 
Study 10: GH-C 5463 
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>spIP16480IC4AA_BACTI PESTICIDIAL CRYSTAL PROTEIN CRY4AA (INSECTICIDAL DELTA-ENDOTOXIN 
CRYIVA(A)) (CRYSTALINE ENTOMOCIDAL PROTOXIN) (135 KDA 
CRYSTAL PROTEIN) 

pirl 1139870 insecticidal protein ISRH4 - Bacillus thuringiensis 
dbjIBAA00179.11 (D00248) 130 kDa insecticidal protein (ISRH4) [Bacillus 

thuringiensis serovar israe1ensis] 
prfl 11405201B insecticidal protein ISRH4 [Bacillus thuringiensis] 

Length = 1180 

Score = 178 bits (452), Expect = 1e-43 
Identities = 167/584 (28%), positives = 256/584 (43%), Gaps = 66/584 (11%) 

Query: 71 WSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEANPNNAQLREDVRI 130 
WS F+ Q + +1++ I + + A L + Y L+ WE NPN Q +DVR 

Sbjct: 114 WSDFITQTKNIIKKEIASTYISNANKILNRSFNVISTYHNHLKTWENNPN-PQNTQDVRT 172 

Query: 131 R-------FANTDDALITAI--NNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQ--- 178 
+ F N L+ + N + I +LS Y QAANLHL++L AV F 

Sbjct: 173 QIQLVHYHFQNVIPELVNSCPPNPSDCDYYNILVLSSYAQAANLHLTVLNQAVKFEAYLK 232 

Query: 179 -----GWGLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGT------NTRQWARF 227 
+ + T ++Y L I YT +C+ TY +GL ++ T W + 

Sbjct: 233 NNRQFDYLEPLPTAIDYYPVLTKAIEDYTNYCVTTYKKGLNLIKTTPDSNLDGNINWNTY 292 

Query: 228 NQFRRDLTLTVLDIVALFPNYDVRTYPIQTSSQLTREIYTSSVIEDSPVSANIPNGFNRA 287 
N +R +T VLD+VALFPNYDV YPI S+LTREIY E+SP F 

Sbjct: 293 NTYRTKMTTAVLDLVALFPNYDVGKYPIGVQSELTREIYQVLNFEESPYKY---YDFQYQ 349 

Query: 288 EFGV-RPPHLMDFMNSL-FVTAETVRSQTVWGGHLVSSRNTAGNRIN----FPSYGVFNP 341 
E + R PHL +++SL F + H T N F ++ V + 

Sbjct: 350 EDSLTRRPHLFTWLDSLNFYEKAQTTPNNFFTSHYNMFHYTLDNISQKSSVFGNHNVTDK 409 

Query: 342 GGAIWIADEDPRPFYRTLSDPVFVRGGFGNPHYVL---------GLRGVAFQQTGTNHTR 392 
++ +A Y L + + + + N + + G R + + T + 

Sbjct: 410 LKSLGLATN----IYIFLLNVISLDNKYLNDYNNISKMDFFITNGTRLLEKELTAGSGQI 465 



Query: 393 TFRNsGTIDsLDEIPPQDNsGAP-----WNDYsHVLNHVTFVRWPGEIsGsDsWRAPMFS 447 
T+ + I L + ++N G P +++YSH+L+ + + I + + F+ 

Sbjct: 466 TYDVNKNIFGLPILKRRENQGNPTLFPTYDNYSHILSFIKSL----SIPATYKTQVYTFA 521 

Query: 448 WTHRSATPTNTIDPERITQIPLVKAHTLQSGTTVVRGPGFTGGDILRRTSGGPFAYTIVN 507 
WTH S P NTI TQIP VKA++L + + VV+GPG TGGD++ F T + 

Sbjct: 522 WTHSSVDPKNTIYTHLTTQIPAVKANSLGTASKVVQGPGHTGGDLI--DFKDHFKITCQH 579 

Query: 508 INGQLPQRYRARIRYAS----TTNLRIYVTVAGERIFAGQFNKTMDTGD--PLTFQSFSY 561 
N Q Q Y RIRYAS T I +++ G N T D L ++ F Y 

Sbjct: 580 SNFQ--QSYFIRIRYASNGSANTRAVINLSIPGVAELGMALNPTFSGTDYTNLKYKDFQY 637 

Query: 562 ATINTAFTFPMSQS-SFTVGADTFSSGNEVYIDRFELIPVTATL 604 
+ F +Q+ S + V ID+ E +P+T ++ 

Sbjct: 638 LEFSNEVKFAPNQNISLVFNRSDVYTNTTVLIDKIEFLPITRSI 681 

Dow AgroSciences LLC 
Study ID: GH-C 5463° .••. 
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>spIQ9X682ICSAA BACTF Pesticidia1 crystal protein cry28Aa (Insecticidal delta-endotoxin 
CryxxvIIIA(a» (Crystaline entomocidal protoxin) (126 
kDa crystal protein) 

gbIAAD24189.1IAF132928_1 (AF132928) Cry28Aa1 delta-endotoxin [Bacillus thuringiensis serovar 
finitimusJ 

Length = 1109 

Score = 178 bits (451), Expect = 2e-43 
Identities = 165/626 (26%), positives = 270/626 (42%), Gaps = 89/626 (14%) 

Query: 17 NPEVEILNEERSTGRLPLDISLSLTRFLLSEFV-PGVG-VAFG-LFDLIWGFITPSD--- 70 
NPEV+ + + + LT F + FV PGV ++FG L ++W P + 

Sbjct: 23 NPEVDSSDTVAVVSAGIVVVGTILTAF--ASFVNPGVVLISFGTLAPVLWP--DPEEDPK 78 

Query: 71 --WSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEANP--NNAQLRE 126 
WS F+ E L+ Q I T + A+ L G D Y A +W+ NP N A+L 

Sbjct: 79 KIWSQFMKHGEDLLNQTISTAVKEIALAHLNGFKDVLTYYERAFNDWKRNPSANTARL-- 136 

Query: 127 DVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQGWGLD--- 183 
V RF N ++ + L +++ LLS Y +AANLHL+LL V FWD 

Sbjct: 137 -VSQRFENAHFNFVSNMPQLQLPTYDTLLLSCYTEAANLHLNLLHQGVQFADQWNADQPH 195 

Query: 184 ---IATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLTLTVLD 240 
+ + +Y+ L+ I +Y +C TY++GL +L+ + W +N +RR++TL VLD 

Sbjct: 196 SPMLKSSGTYYDELLVYIEKYINYCTKTYHKGLNHLKESEKITWDAYNTYRREMTLIVLD 255 

Query: 241 IVALFPNYDVRTYPIQTSSQLTREIYTSSVIEDSPVSANIPNGFNRAEFGVRPPHLMDFM 300 
+VA FP YD+R +P +LTRE+YTS + RPP L ++ 

Sbjct: 256 LVATFPFYDIRRFPRGVELELTREVYTS------------------LDHLTRPPGLFTWL 297 

Query: 301 NSLFVTAETV----------RSQTVWGGHLVSSRNTAGNRINFPSYGVFNPGGAIWIADE 350 
+ + + E+V S+ G + +N GN + G 

Sbjct: 298 SDIELYTESVAEGDYLSGIRESKYYTGNQFFTMKNIYGNTNRLSKQLITLLPGEFMTHLS 357 

Query: 351 DPRPFYRTLSDPVFVRGGFGNPHYVLGLRGVAFQQTGTNHTRTFRNSGTIDSLDEIP--- 407 
RPF +T++ N Y L ++ + F T + ++ + +++ +E 

Sbjct: 358 INRPF-QTIAGI--------NKLYSL-IQKIVF--TTFKNDNEYQKNFNVNNQNEPQETT 405 

Query: 408 --PQDNSGAPWNDYSHVLNHVTFVRWPGEISGSDSWRAPMFS--WTHRSATPTNTIDPER 463 
P D G+ + H L+H + E + + +F+ WTH S N I 

Sbjct: 406 NYPNDYGGSNSQKFKHNLSHFPLIIHKLEFA---EYFHSIFALGWTHNSVNSQNLISESV 462 

Query: 464 ITQIPLVKAHTLQSGTTVVRGPGFTGGDILRRTSGGPFAYTIVNINGQLPQRYRARIRYA 523 
TQIPLVKA+ + + +V+RGPGFTGGD++ + ++Y + YA 

Sbjct: 463 STQIPLVKAYEV-TNNSVIRGPGFTGGDLIELRD-----KCSIKCKASSLKKYAISLFYA 516 

Query: 524 STTNLRIYVTVAG-------ERIFAGQFNKTMDTGDPLTFQSFSYATINTAFTFPMSQS- 575 
+ + + + V + F+ + N D L ++ F Y T+ P S+ 

Sbjct: 517 ANNA~AVSIDVGDSGAGVLLQPTFSRKGNNNFTIQD-LNYKDFQYHTLLVDIELPESEEI 575 

Query: 576 -SFTVGADTFSSGNEVYIDRFELIPV 600 
D + G + ID+ E P+ 
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Sbjct: 576 HIHLKREDDYEEGVILLIDKLEFKPI 601 
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>embICAA34382.11 
Length 

(X16315) de1ta~endotoxin (AA 429~726) [Bacillus thuringiensis] 
297 

Score = 175 bits (444), Expect = 1e~42 
Identities = 95/183 (51%), Positives = 112/183 (60%) 

Query: 423 LNHVTFVRWPGEISGSDSWRAPMFSWTHRSATPTNTIDPERITQIPLVKAHTLQSGTTVV 482 
L+HV+ R S RAPMFSW HRSA N I +ITQIPL K+ L SGT+VV 

Sbjct: 2 LSHVSMFRSGFSNSSVSIIRAPMFSWIHRSAEFNNIIPSSQITQIPLTKSTNLGSGTSVV 61 

Query: 483 RGPGFTGGDILRRTSGGPFAYTIVNINGQLPQRYRARIRYASTTNLRIYVTVAGERIFAG 542 
+GPGFTGGDILRRTS G + VNI L QRYR RIRYASTTNL+++ ++ GIG 

Sbjct: 62 KGPGFTGGDILRRTSPGQISTLRVNITAPLSQRYRVRIRYASTTNLQLHTSIDGRIINQG 121 

Query: 543 QFNKTMDTGDPLTFQSFSYATINTAFTFPMSQSSFTVGADTFSSGNEVYIDRFELIPVTA 602 
F+ TM +G L SF T F F S FT+ A F+SGNEVYIDR E +P 

Sbjct: 122 NFSATMSSGSNLQSGSFRIVGFTTPFNFSNGSSVFTLSAHVFNSGNEVYIDRIEFVPAEV 181 

Query: 603 TLE 605 
T E 

Sbjct: 182 TFE 184 

>pirl IS04994 Parasporal crystal protein ~ Bacillus thuringiensis (strain aizawai 
IC1) (fragment) 

Length = 296 

Score = 175 bits (444), Expect = 1e~42 
Identities = 95/183 (51%), positives = 112/183 (60%) 

Query: 423 LNHVTFVRWPGEISGSDSWRAPMFSWTHRSATPTNTIDPERITQIPLVKAHTLQSGTTVV 482 
L+HV+ R S RAPMFSW HRSA N I +ITQIPL K+ L SGT+VV 

Sbjct: 2 LSHVSMFRSGFSNSSVSIIRAPMFSWIHRSAEFNNIIPSSQITQIPLTKSTNLGSGTSVV 61 

Query: 483 RGPGFTGGDILRRTSGGPFAYTIVNINGQLPQRYRARIRYASTTNLRIYVTVAGERIFAG 542 
+GPGFTGGDILRRTS G + VNI L QRYR RIRYASTTNL+++ ++ GIG 

Sbjct: 62 KGPGFTGGDILRRTSPGQISTLRVNITAPLSQRYRVRIRYASTTNLQLHTSIDGRIINQG 121 

Query: 543 QFNKTMDTGDPLTFQSFSYATINTAFTFPMSQSSFTVGADTFSSGNEVYIDRFELIPVTA 602 
F+ TM +G L SF T F F S FT+ A F+SGNEVYIDR E +P 

Sbjct: 122 NFSATMSSGSNLQSGSFRIVGFTTPFNFSNGSSVFTLSAHVFNSGNEVYIDRIEFVPAEV 181 

Query: 603 TLE 605 
T E 

Sbjct: 182 TFE 184 

>spI032321ICKAA_BACUF Pesticidial crystal protein cry20Aa (Insecticidal delta-endotoxin 
CryXXA(a)) (Crystaline entomocida1 protoxin) (86 kDa 
crystal protein) 

gb1AAB93476.11 (U82518) mosquitocidal toxin [Bacillus thuringiensis] 
Length = 753 

Score = 173 bits (438), Expect = 5e-42 
Identities = 161/563 (28%), positives = 247/563 (43%), Gaps = 49/563 (8%) 

Query: 64 GFITPSDWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEANPNNAQ 123 
GFI + L+ +EQLI+Q + T R+ A + G++ SY+ Y+ R+WE N + 

Sbjct: 89 GFIRNGTGNELLIHVEQLIQQTLATQYRSAATGAIYGISRSYDNYLMFFRQWERN-RTRE 147 

Query: 124 LREDVRIRFANTDDALITAIN---NFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQGW 180 
+ V F + I A+ + + FE LL Y AAN HL LLRDAV + W 

Sbjct: 148 NGQQVESAFTTINTLCINALAPQASLSRRGFETLLLPNYAMAANFHLLLLRDAVLYRNQW 207 

Query: 181 ~GLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGT---NTRQWARFNQFRRDLTL 236 
I+T N + N L I+ Y HC Y GL + N +W RFN +RRD+TL 

Sbjct: 208 LSNSISTANVNLNILRAAINEYITHCTRWYQDGLNRFDRSSRANMNEWRRFNAYRRDMTL 267 

Query: 237 TVLDIVALFPNYDVRTYPIQTSSQLTREIYTSSVIEDSPVSANIPNGFNRAEFGVRPPHL 296 



------------------

+VLD +FP YD +P T+ +LTR +YT ++ +A IP GF REV 
Sbjct: 268 SVLDFATVFPTYDPVLFPAATNVELTRVVYTDPIVMAGGRTA-IP-GFTRMENLVNSASR 325 

Query: 297 MDFMNSLFVTAETVRSQTVWGGHLVSSRNTAGNRINFPSYGVFNPGGAIWIADEDPRPFY 356 
+ F+N + + + + H + +GN+ NF S G N ++ D R + 

Sbjct: 326 VSFLNQM-----NIYTSFYFRPHNIPRYYWSGNQ-NFLSNGTSN----LYGYRSDGRTTF 375 

Query: 357 RTLSDPVF-------VRGGFGNPHYVLGLRGVAFQQTGTNHTRTFRNSGTIDSLD----- 404 
+ +F + G F + + L T N + SIS 

Sbjct: 376 NVSNIDIFRVNMTTHIGGAFTDDYRGLHRAEFIGANTQNNQRTSLLYSVEIPSSHFRFEN 435 

Query: 405 ---EIPPQDNSGAPWNDYSHVLNHVTFVRWPGEISGSDSWRAPMF--SWTHRSATPTNTI 459 
+P + +Y+H L + E+S + + R +F +WTHRS TN + 

Sbjct: 436 HTVFLPGESGLEPNERNYTHRL-----FQMMNEVSVNPNARGRVFLHAWTHRSLRRTNGL 490 

Query: 460 DPERITQIPLVKAHTLQSGTTVVRGPGFTGGDILRRTSGGPFAYTIVNINGQLPQRYRAR 519 
++1 QIP VK + VV G + T+G + T V+ R+ R 

Sbjct: 491 RSDQILQIPAVKTISNGGDRAVVLNYGENIMKLDNLTTGLSYKLTAVDSEAS-NTRFIVR 549 

Query: 520 IRYASTTNLRIYVTVAGERIFAGQFNKTMDTGDPLT---FQSFSYATINTAFTFPMSQSS 576 
+RYAS N ++ + + G +1 + T+ G LT + +F YAT A F M S 

Sbjct: 550 VRYASMNNNKLNLVLNGAQIASLNVEHTVQRGGSLTDLQYGNFKYATF--AGNFKMGSQS 607 

Query: 577 FTVGADTFSSGNEVYIDRFELIP 599 
+G + +D+ ELIP 

Sbjct: 608 I-LGIFKEIPNIDFVLDKIELIP 629 

>gbIAAF01213.11 (AF182196) endotoxin [Bacillus thuringiensis] 
Length = 140 

Score = 171 bits (432), Expect = 3e-41 
Identities = 85/137 (62%), Positives = 102/137 (74%), Gaps = 3/137 (2%) 

Query: 8 

Sbjct: 1 

Query: 65 

Sbjct: 61 

Query: 125 

Sbjct: 121 

QCVPYNCLNNPEVEILNEERSTGRLP---LDISLSLTRFLLSEFVPGVGVAFGLFDLIWG 64 
QCVPYNCL+NPE EIL+ E + R +ISL LTRFLL +PG F LFD+IWG 
QCVPYNCLSNPENEILDIESLSSRSREQVAEISLGLTRFLLESLLPGASFGFALFDIIWG 60 

FITPSDWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEANPNNAQL 124 
I P W+LFL QIEQLI+QRIE RN+AI+ L GL DSYE+YIE+LREWE +PNN L 

VIGPDQWNLFLAQIEQLIDQRIEAHVRNQAISRLEGLGDSYEVYIESLREWEGSPNNEGL 120 

REDVRIRFANTDDALIT 141 
++DVR RF+NTD+ALIT 
QQDVRNRFSNTDNALIT 137 
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>sp10879061CPAA BACTJ Pesticidial crystal protein cry25Aa (Insecticidal delta-endotoxin 
cryxxVA(a» (Crystaline entomocidal protoxin) (76 kDa 
crystal protein) (Insecticidal protein Jeg74) 

gb1AAC61892.11 (U88189) insecticidal protein Jeg74 [Bacillus thuringiensis serovar 
jegathesan] 

Length = 675 

Score = 164 bits (416), Expect = 2e-39 
Identities = 163/606 (26%), positives = 264/606 (42%), Gaps = 80/606 (13%) 

Query: 50 

Sbjct: 76 

Query: 107 

Sbjct: 136 

Query: 160 

Sbjct: 196 

Query: 212 

PGVGVAFGLFDLIWGFI--TPSDWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYE-
P +G AF L I + T + + L + + +LI + ++ NRA GL D+Y 
PSIGDAFALVSSIGEYWPETKTSFPLSVADVNRLIREALDQNAINRATGKFNGLMDTYNT 

IYIEALREW-----EANPN-NAQLREDVRIRFANTDDALITAI-NNFTLTSFEIPLLSVY 
+Y++ L++W ANP ++QLRE R + A+ F +1 LL +Y 
VYLKNLQDWYDTRIPANPQGDSQLREAARRSLEEIERDFRKALAGEFAEAGSQIVLLPIY 

VQAANLHLSLLRDAVSFGQGWGL--------DIATVNNHYNRLINLIHRYTKHCLDTYNQ 
QAAN+HL +L+DA+ F GL + + + + I +YT HC+ Y+ 

AQAANIHLLILKDAMQFRTDLGLIRPVGVPITTSAEDPFESEFLLRIKKYTDHCISYYDD 

GLENLR--GTNTRQWARFNQFRRDLTLTVLDIVALFPNYDVRTYPIQTSSQLTREIYTSS 
GL +R G++ W FN+FRR++TLTVLD+VAL+P ++++ YPI T ++L+R +YT 
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Sbjct: 256 

Query: 270 

Sbjct: 316 

Query: 312 

Sbjct: 373 

Query: 366 

Sbjct: 422 

Query: 425 

Sbjct: 481 

Query: 481 

Sbjct: 538 

Query: 535 

Sbjct: 596 

Query: 595 

Sbjct: 651 

GLAKIRSRGSDGETWWEFNKFRREMTLTVLDLVALYPTHNIKLYPIPTQTELSRVVYTDP 315 

VIEDSPVSANIPNGFNRAEFG------VRPPHLMDFMNSLFVTAETVR------------ 311 
V ++1 F+R F RP +++NS+ + A TV 
VGCFGNRKSDI---FSRLNFDYLENRLTRPREPFNYLNSVQLFASTVSNSNNGEVLRGNL 372 

SQTVWGGHLVSSRNTAGNRINFP------SYGVFNPGGAIWIADEDPRPFYRTLSDPVFV 365 
++ ++ G +SR+ G P SYG W PR Y ++ 
NKIMFEGGWTASRSGDGVTTGTPFSTMDWSYG--------W---GYPRKHYAEITSRSQA 421 

RGGFGNP-HYVLGLRGVAFQQTGTNHTRTFRNSGTIDSLDEIPPQDNSGAPWNDYSHVLN 424 
G N H ++G+ G TF G D D Q N + + H ++ 

LPGLNNSIHVIVGIDSFRAIGPGGQGDHTFSLPGG-DMYDCGKVQINPLEDYRNSDHWIS 480 

HVTFVRWPGEISGSD----SWRAPMFSWTHRSATPTNTIDPERITQIPLVKAHTLQSGTT 480 
+ + +++ + ++ A W H SA N ++ITQIP K T++ 

DMMTINQSVQLASNPTQTFAFSALSLGWHHSSAGNRNVYVYDKITQIPATK--TVRE-HP 537 

VVRGPGFTGGDILRRTSGGPFAYTIVNINGQLPQR------YRARIRYASTTNLRIYVTV 534 
+++GPGFTGGD+ +S ++ R +R RIR AS I V 
MIKGPGFTGGDLADLSSNSDILQ--YDLRSDYDDRLTEDVPFRIRIRC.ASIGVSTISVDN 595 

AGERIFAGQFNKTMDTGDPLTFQSFSYATINTAFTFPMSQSSFTVGADTFSSGNEVYIDR 594 
G T + D L ++SF Y +1 + F + + +DR 

WGSSSPQVTVASTAASLDTLKYESFQYVSIPGNYYFDSAPR-----IRLLRQPGRLLVDR 650 

FELIPV 600 
E+IPV 

IEIIPV 656 
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>spIP09662ICAAA_BACTI PESTICIDIAL CRYSTAL PROTEIN CRY10AA (INSECTICIDAL DELTA-ENDOTOXIN 
CRYXA(A)) (CRYSTALINE ENTOMOCIDAL PROTOXIN) (78 KDA 
CRYSTAL PROTEIN) 

gb1AAA22614.11 (M12662) insecticidal endotoxin (put.); putative [Bacillus 
thuringiensisj 

Length = 675 

Score = 160 bits (405), Expect = 4e-38 
Identities = 162/586 (27%), positives = 247/586 (41%), Gaps = 64/586 (10%) 

Query: 54 VAFG-LFDLIWGFITPSDWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEAL 112 
++FG L + W P++ LL I Q 1+ N + + + + + Y E 

Sbjct: 97 ISFGTLLPIFWQGSDPANVWQDLLNIGGRPIQEIDKNIINVLTSIVTPIKNQLDKYQEFF 156 

Query: 113 REWEANPN--NAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLL 170 
+WE NA+ D+ D + + N S+ IP L Y Q A HL+LL 

Sbjct: 157 DKWEPARTHANAKAVHDLFTTLEPIIDKDLDMLKNNA--SYRIPTLPAYAQIATWHLNLL 214 

Query: 171 RDAVSFGQGW----GLDIATVN--NHYNRLINL-IHRYTKHCLDTYNQGLENLRGTNTRQ 223 
+ A ++ W G++ +T N N+Y + I YT +C+ TYN GL +R 

Sbjct: 215 KHAATYYNIWLQNQGINPSTFNSSNYYQGYLKRKIQEYTDYCIQTYNAGLTMIRTNTNAT 274 

Query: 224 WARFNQFRRDLTLTVLDIVALFPNYDVRTYPIQTSSQLTREIYTSSVIEDSPVSANIPNG 283 
W +N +R ++TLTVLD++A+FPNYD YPI S+L RE+YT+ + + NG 

Sbjct: 275 WNMYNTYRLEMTLTVLDLIAIFPNYDPEKYPIGVKSELIREVYTNVNSDTFRTITELENG 334 

Query: 284 ----------FNRAEFGVR-------PPHLMDFM-NSLFVTAETVRSQTVWGGHLVSSRN 325 
N+ F R P + F N + T +WG 

Sbjct: 335 LTRNPTLFTWINQGRFYTRNSRDILDPYDIFSFTGNQMAFTHTNDDRNIIWGA------- 387 

Query: 326 TAGNRINFPSYGVFNPGGAIWIADEDPRPFYRTLSDPVFVRGGFGNPHYVLGLRGVAFQQ 385 
GN 1+ + VF P D+ +R SD ++ F N V R + 

Sbjct: 388 VHGNIISQDTSKVF-PFYRNKPIDKVEIVRHREYSDIIYEMIFFSNSSEV--FRYSSNST 444 

Query: 386 TGTNHTRTFRNSGTIDSLDEIPPQDNSGAPWNDYSHVLNHVTFVRWPGEISGSDSWRAPM 445 
N+ RT DS IP Q +Y H L+++ + S R 

Sbjct: 445 IENNYKRT-------DSY-MIPKQTWKN---EEYGHTLSYIKTDNY--IFSVVRERRRVA 491 

Query: 446 FSWTHRSATPTNTIDPERITQIPLVKAHTLQSGTTVVRGPGFTGGDILRRTSGGPFAYTI 505 



FSWTH S NTID + ITQI +KA + S + +V+GPG TGGD++ F 
Sbjct: 492 FSWTHTSVDFQNTIDLDNITQIHALKALKVSSDSKIVKGPGHTGGDLVILKDSMDFR--- 548 

Query: 506 VNINGQLPQRYRARIRYASTTNLRIYVTVAGERIFAGQFNKTMDTGDP----LTFQSFSY 561 
V + ++Y+ RIRYA T + V + G + + T +P LT+ F Y 

Sbjct: 549 VRFLKNVSRQYQVRIRYA-TNAPKTTVFLTGIDTISVELPSTTSRQNPNATDLTYADFGY 607 

Query: 562 ATINTAFTFPMSQSSFTVGADTFSSGN---EVYIDRFELIPVTATL 604 
T + T+ + + N +YID+ E IP+T ++ 

Sbjct: 608 VTFPRTVPNKTFEGEDTLLMTLYGTPNHSYNIYIDKIEFIPITQSV 653 

>pirl IB29838 paraspora1 crystal protein - Bacillus thuringiensis subsp. 
israelensis (fragment) 

Length = 934 

Score = 160 bits (405), Expect = 4e-38 
Identities = 162/586 (27%), Positives = 247/586 (41%), Gaps = 64/586 (10%) 

Query: 54 VAFG-LFDLIWGFITPSDWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEAL 112 
++FG L + W P++ LL I Q 1+ N + + + + + Y E 

Sbjct: 97 ISFGTLLPIFWQGSDPANVWQDLLNIGGRPIQEIDKNIINVLTSIVTPIKNQLDKYQEFF 156 

Query: 113 REWEANPN--NAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLL 170 
+WE NA+ D+ D + + N S+ IP L Y Q A HL+LL 

Sbjct: 157 DKWEPARTHANAKAVHDLFTTLEPIIDKDLDMLKNNA--SYRIPTLPAYAQIATWHLNLL 214 

Query: 171 RDAVSFGQGW----GLDIATVN--NHYNRLINL-IHRYTKHCLDTYNQGLENLRGTNTRQ 223 
+ A ++ W G++ +T N N+Y + I YT +C+ TYN GL +R 

Sbjct: 215 KHAATYYNIWLQNQGINPSTFNSSNYYQGYLKRKIQEYTDYCIQTYNAGLTMIRTNTNAT 274 

Query: 224 WARFNQFRRDLTLTVLDIVALFPNYDVRTYPIQTSSQLTREIYTSSVIEDSPVSANIPNG 283 
W +N +R ++TLTVLD++A+FPNYD YPI S+L RE+YT+ + + NG 

Sbjct: 275 WNMYNTYRLEMTLTVLDLIAIFPNYDPEKYPIGVKSELIREVYTNVNSDTFRTITELENG 334 

Query: 284 ----------FNRAEFGVR-------PPHLMDFM-NSLFVTAETVRSQTVWGGHLVSSRN 325 
N+ F R P + F N + T +WG 

Sbjct: 335 LTRNPTLFTWINQGRFYTRNSRDILDPYDIFSFTGNQMAFTHTNDDRNIIWGA------- 387 

Query: 326 TAGNRINFPSYGVFNPGGAIWIADEDPRPFYRTLSDPVFVRGGFGNPHYVLGLRGVAFQQ 385 
GN 1+ + VF P D+ +R SD ++ F N V R + 

Sbjct: 388 VHGNIISQDTSKVF-PFYRNKPIDKVEIVRHREYSDIIYEMIFFSNSSEV--FRYSSNST 444 

Query: 386 TGTNHTRTFRNSGTIDSLDEIPPQDNSGAPWNDYSHVLNHVTFVRWPGEISGSDSWRAPM 445 
N+ RT DS IP Q +Y H L+++ + S R 

Sbjct: 445 IENNYKRT-------DSY-MIPKQTWKN---EEYGHTLSYIKTDNY--IFSVVRERRRVA 491 

Query: 446 FSWTHRSATPTNTIDPERITQIPLVKAHTLQSGTTVVRGPGFTGGDILRRTSGGPFAYTI 505 
FSWTH S NTID + ITQI +KA + S + +V+GPG TGGD++ F 

Sbjct: 492 FSWTHTSVDFQNTIDLDNITQIHALKALKVSSDSKIVKGPGHTGGDLVILKDSMDFR--- 548 

Query: 506 VNINGQLPQRYRARIRYASTTNLRIYVTVAGERIFAGQFNKTMDTGDP----LTFQSFSY 561 
V + ++Y+ RIRYA T + V + G + + T +P LT+ F Y 

Sbjct: 549 VRFLKNVSRQYQVRIRYA-TNAPKTTVFLTGIDTISVELPSTTSRQNPNATDLTYADFGY 607 

Query: 562 ATINTAFTFPMSQSSFTVGADTFSSGN---EVYIDRFELIPVTATL 604 
T + T+ + + N +YID+ E IP+T ++ 

Sbjct: 608 VTFPRTVPNKTFEGEDTLLMTLYGTPNHSYNIYIDKIEFIPITQSV 653 

>ernbICAC80986.11 (AJ251978) Cry30Aa protein [Bacillus thuringiensis serovar 
medellinJ 

Length = 688 

Score = 155 bits (392), Expect = 1e-36 
Identities = 177/693 (25%), positives = 278/693 (39%), Gaps = 129/693 (18%) 

Query: 3 NNIQ~QCVPYNCLNNPEVEILNEERSTGR----------LPLDISLSLTRFLLS------ 46 
+N+ N+ Y NNP+V + N P+D L + 

Sbjct: 20 SNMSNRYSKYPLTNNPKVPLQNTNYKDWLNMCQTITPLCTPIDTDSKLVATAIKVIGAIF 79 

Dow AgroSciences LLC 
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Query: 47 EFVPGVGVAFGL----FDLIWGFITPSD----WSLFLLQIEQLIEQRIETLERNRAITTL 98 
+ +PG G A GL F I + P+D W F Q QL + + 

Sbjct: 80 KSMPGPGAAVGLVLKSFSTIIPILWPNDKTPIWKEFTKQGLQLFRPELGRDAIEIIGNDV 139 

Query: 99 RGLADSYEIYIEALRE----WEANPNNAQLREDVRIRFANTDDALITAINNFTLTSFEIP 154 
+ +S EI + WE+N A V F+ + +1 F + P 

Sbjct: 140 QAEYNSLEIMMRDFENKFANWESNRTRANAIA-VTTAFSTVNTQIIRLKERFLIAPENRP 198 

Query: 155 -LLSVYVQAANLHLSLLRDAVSFGQGWGLDIA-------TVNNHYNRLINLIHRYTKHCL 206 
L++Y Q AN+ L L + +G W DI + ++Y L I YT +C 

Sbjct: 199 AFLNLYAQTANIDLILYQRGSVYGDKWVADINNRSTSPFSSKDYYQSLKGKIKDYTNYCA 258 

Query: 207 DTYNQGLENLRGTNTRQWARFNQFRRDLTLTVLDIVALFPNYDVRTYPIQTSSQLTREIY 266 
+TY L L+ QW +N++RR+ L LD+VALFPNYD+ YP QT ++LTR++Y 

Sbjct: 259 ETYRNSLTILKNKPHIQWDIYNRYRREAILGALDLVALFPNYDICIYPTQTRTELTRKVY 318 

Query: 267 TSSVIEDSPVSANIPNGFNRAEFGVRPPHLMDFMNSLFVTAETVRSQTVW-----GGHLV 321 
S + +1 N+ PP L ++N L + R V G 

Sbjct: 319 MPSFYLQALQQRDIETVENQL---THPPSLFTWLNELNLYTIRERFNPVLQVASLSGLQA 375 

Query: 322 SSRNTAGN-----------------RINFPSYGVF--------NPGGAIWIADEDPRPFY 356 
+SR T +1+ +Y ++ +P + 1+ + FY 

Sbjct: 376 TSRYTQNTTTISNPVQGPVREGTPTKISLANYYIYKLFMSQYRHPNDCLPISGINEMSFY 435 

Query: 357 RTLSDPVFVRGGFGNPHYVLGLRGVAFQQTGTNHTRTFRNSGTIDSLDEIPPQD---NSG 413 
R+ + GG HY G ++ TN +T+ N PQ+ ++ 

Sbjct: 436 RS---DYYGAGGPAPVHYSAG-------ESPTNVIKTYMNG----------PQNALISND 475 

Query: 414 APWNDYSHVLNHV--TFVRWPGEISGSDSWRAPMFSWTHRSATPTNTIDPERITQIPLVK 471 
N+ SH+L+ + + R G D + F+WTH S P NIP RITQIP VK 

Sbjct: 476 ISINETSHILSDIKMNYSRTGGVYPLYDFGYS--FAWTHTSVDPDNLIVPNRITQIPAVK 533 

Query: 472 AHTLQSGTTVVRGPGFTGGDILRRTSGGPFAYTIV------NINGQLPQRYRARIRYA-- 523 
A++L S V+ GPG TGGD++ + G + T+ + G ++Y R+RYA 

Sbjct: 534 AYSLTSPARVIVGPGHTGGDLVALLNSGTQSGTMQIQCKTGSFTGP-SRQYGLRMRYAAN 592 

Query: 524 STTNLRIYVTVAGER-----IFAGQFNKTMD-TGDPLTFQSFSY----------ATINTA 567 
S + + T+ G+ + F+++ + L ++ F Y NT 

Sbjct: 593 SAFTVSLSYTLLGQTRGTSFVTENTFSRSNNIIPTDLKYEEFKYKDYLQIITMTLPANTI 652 

Query: 568 FTFPMSQSSFTVGADTFSSGNEVYIDRFELIPV 600 
T M Q+ T N++ IDR E P+ 

Sbjct: 653 ITISMQQA-------TGLLNNQLIIDRIEFYPM 678 

>dbjIBAB72018.11 (AB074414) insecticidal crystal protein bun3 [Bacillus 
thuringiensisj 

Length = 666 

Score = 155 bits (391), Expect = 2e-36 
Identities = 167/622 (26%), positives = 257/622 (40%), Gaps = 91/622 (14%) 

Query: 36 ISLSLTRFLLSEFVPGVGVAFGLFDLIWGFITPSDWSLFLLQIEQLIEQRIETLERNRAI 95 
I + L FL+ + G+ F + + S +L + + +1 + + + AI 

Sbjct: 59 IGIDLIEFLMEPSLGGINTLFSIIGKLIPTNHQSVSALSICDLLSIIRKEVADSVLSDAI 118 

Query: 96 TT-LRGLADSY-EIYIEALREW--EANP----NNAQLREDVRIRFANTDDALITAINNFT 147 
L G +Y E Y+ L W + P NN+ + + V+ + D + 

Sbjct: 119 CRFLDGKLKNYREYYLPYLEAWLKDGKPLQKTNNSDIGQLVKYFELSERDFNEILGGSLA 178 

Query: 148 LTSFEIPLLSVYVQAANLHLSLLRDAVSFGQGWGLDIATVN----------------NHY 191 
+ +1 LL + + L LLRDAV + + W ++ N ++Y 

Sbjct: 179 RNNAQILLLPYFCASCKCQLLLLRDAVQYEEQWFPFLSAENVRSELISPNSGCDFTGDYY 238 

Query: 192 NRLINLIHRYTKHCLDTYNQGLENLR--GTNTRQWARFNQFRRDLTLTVLDIVALFPNYD 249 
RL I YT +C Y GL ++ GT WA+FN+FRR++TLTVLDI+A+F YD 

Sbjct: 239 ERLKCKIAEYTDYCEYWYQAGLNQIKQAGTGADTWAKFNKFRREMTLTVLDIIAIFQTYD 298 

Query: 250 VRTYPIQTSSQLTREIYTSSVIEDSPVSANI---PNGFNRAEF-GVRPPHLMDFMNSLFV 305 
+ YP+ T +LTREIYT V S + + FN E G R P L+ ++ S+ + 

Dow AgroSciences LLC 
Study ID: GH-C 5463 
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Sbjct: 299 FKKYPLPTHVELTREIYTDPVGYSSGTYSWLKYWTGAFNTLEANGTRGPGLVTWLRSIGI 358 

Query: 306 TAETV-RSQTVWGGHLVSSRNTAGN---------------RINFPSYGVFN-PGGAIW-- 346 
E V R + W G T GN I+FP+ +F AI 

Sbjct: 359 YNEYVSRYFSGWVGTRHYEDYTTGNGNFQRMSGTTSNDLRDISFPNSDIFKIESKAIMNL 418 

Query: 347 IADEDPRPFYRTLSDPVFVRGGFGNPHYVLGLRGVAFQQTGTNHTRTFRNSG--TIDSLD 404 
+ + + RP YR R + T + NSG ++ 

Sbjct: 419 VGEINARPEYRV-------------------SRAEFSESTAFIYLYDAGNSGLSSMTITS 459 

Query: 405 EIPPQDNSGAPWNDYSHVLNHVTFVRWPGEISGSDSWRAPMFSWTHRSATPTNTIDPERI 464 
++P N + DYSH L++ V G+ + R ++ WTH S + N I P++I 

Sbjct: 460 KLPGIKNPEPSYRDYSHRLSNAACV-------GAGNSRINVYGWTHTSMSKYNLIYPDKI 512 

Query: 465 TQIPLVKAHTLQ--SGTTVVRGPGFTGGDILRRTSGGPFAYTIVNINGQLPQRYRARIRY 522 
TQIP VKA + V+ GPG TGG+++ + I + Y R+RY 

Sbjct: 513 TQIPAVKAFDISDTGPGQVIAGPGHTGGNVVSLPYYSRLKIRL--IPASTNKNYLVRVRY 570 

Query: 523 ASTTNLRIYVTVAGERIFAGQFNKTMDTGDPLTFQSFSYA-TINTAFTFPMSQSSFTVGA 581 
ST+N R+ V + TG SF Y T+ T F P 

Sbjct: 571 TSTSNGRLLVERWSPSSIINSYFFLPSTGPG---DSFGYVDTLVTTFNQP-GVEIIIQNL 626 

Query: 582 DTFSSGNEVYIDRFELIPVTAT 603 
DT + +D+ E IPV +T 

Sbjct: 627 DT-----PINVDKVEFIPVNST 643 

Study ID: GH-C 5463 (-'\ 
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>spIQ9S597ICRAA BACUH Pesticidia1 crystal protein cry27Aa (Insecticidal delta-endotoxin 
CryXXVIIA(a)) (Crystaline entomocida1 protoxin) (94 kDa 
crystal protein) 

dbj1BAA82796.11 (AB023293) 94kDa mosquitocidal toxin [Bacillus thuringiensis] 
Length ~ 826 

Score ~ 154 bits (389), Expect ~ 3e-36 
Identities ~ 161/620 (25%), Positives ~ 262/620 (41%), Gaps ~ 86/620 (13%) 

Query: 38 LSLTRFLLSEFVPGVGVAFGLFDLIWGFITPSDWSLFLLQIEQLIEQRIETLERNRAITT 97 
+S+T L++ G + G+ LIW T + ++ E L+ + I RAT 

Sbjct: 92 VSVTAGLITVLGAGAALLAGITPLIWPATTDNTFNKITDATEVLLNKEISEFVRKTANTK 151 

Query: 98 LRGLADSYEIYIEALREWEANPNNAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLS 157 
+ L Y AL W+ NPN++ R V RF + + A+ ++ +E+ L 

Sbjct: 152 IDSLQQLIYYYQNALENWKKNPNDSAARNTVSTRFQIVNAFFVEAMPALSMPGYEVVQLG 211 

Query: 158 VYVQAANLHLSLLRDAVSFGQGWGLD----IATVNNHYNRLINLIHRYTKHCLDTYNQGL 213 
Y QAANLHL LLR+ +++ W L A + HY ++ ++Y HC YN+G 

Sbjct: 212 AYAQAANLHLILLREGIAYADQWNLARDPMHAAGDLHYKEFLDYRNQYINHCSTWYNEGQ 271 

Query: 214 E--NLRGTNTRQWARFNQFRRDLTLTVLDIVALFPNYDVRTY--PIQTSSQLTREIYTSS 269 
NL+ ++R +TL VLD++A+F YD R Y PI+T LTR IYT 

Sbjct: 272 NEANLKNNGL-~-----VYQRTMTLFVLDLIAMFSTYDPRLYTMPIKTEI-LTRTIYTDG 323 

Query: 270 VIEDSPVSANIPNGFNRAEFGVRPPHLMDFMNSLFVTAETVRSQTVWGGHLV-------- 321 
V + P S + P F R E H+ ++ + F++ +++ H + 

Sbjct: 324 VNRNEPKSIHNPGLFRRLE--QMKLHIYEYQGAQFLSGHQNIFRSMNYNHPLIYGPVQGY 381 

Query: 322 SSRNTAGNRINFPSYGVFNPGGAIWIADEDPRPFYRTLSDPVFVRGGFGNPHYVLGLRGV 381 
SS N N+I + G ++ +1 + T D + G F N,+++ + 

Sbjct: 382 SSSNI--NKITTINLGDYDKIYSINTESRNRLVQGSTTFDKINFYGAF-NENWLFSV--- 435 

Query: 382 AFQQTGTNHTRTFRNSGTIDSLDEIPPQD--NSGAPWNDYSHVLNHVTFVRWPGEISGSD 439 
+ +G I IP D ++G +++Y+H L++ F S D 

Sbjct: 436 ------------YNQNGPIIKHSNIPGIDAPSTGLNYSNYTHYLSNCIFQSNRNGGSAPD 483 

Query: 440 -SWRAPMFSWTHRSATPT----------NTIDPE-----RITQIPLVKAHTLQSGTTVVR 483 
+ ++ +F W H + PT N PE +I+Q+P VKA + + VV 

Sbjct: 484 YNTQSYVFGWNHYTIDPTGNYVTDAFEVNKNLPESRYVPQISQVPAVKASDIFNPGRVVN 543 

Query: 484 -----GPGFTGGDIL---RRTSGGPFAYTIVNINGQLPQRYRA-----RIRYASTTNLRI 530 
GP FTGGD++ + G A T++ +P+RYRA R+ YA+ ++ 
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Sbjct: 544 AKVESGPYFTGGDVIVSKAQLDGSGLARTLITF-PIIPKRYRASGFRVRMYYAANHTGQV 602 

Query: 531 YVTVAGERIFA-GQFNKTMDTGD--PLTFQSFSYATINTAFTFPMSQS-------SFTVG 580 
VA F KT D + + F Y +T F+ S + 

Sbjct: 603 SYGVANINTTGYANFQKTFDGWEYFRARHEHFKYIEFDTTFSLRNSGQLEEHLLHIYYPN 662 

Query: 581 ADTFSSGNEVYIDRFELIPV 600 
S + ID+ E IPV 

Sbjct: 663 TTKISGDQLLIIDKIEFIPV 682 

>emb1CAC80985,ll (AJ251977) Cry29Aa protein [Bacillus thuringiensis serovar 
mede11in] 

Length = 650 

Score = 142 bits (358), Expect = 1e-32 
Identities = 153/608 (25%), positives = 250/608 (40%), Gaps = 131/608 (21%) 

Query: 51 GVGVAFGLFDLIWG---------FITPSDWSLFLLQIEQLIEQRIETLERNRAITTLRGL 101 
G +A + ++W + S+ +L+ Q +QR+ R A+T L L 

Sbjct: 98 GTAIAAAIIPILWPSQENNLPDKLLAISEATLYSFQ-----DQRV----REDALTRLESL 148 

Query: 102 ADSYEIYIEALREWEANPNNAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQ 161 
DS + + A W NPN+ VR RF + + ++ F ++E LLS Y Q 

Sbjct: 149 KDSVKYFENAFTFWINNPNSTNTTT-VRERFQEVNGRFVGSMAFFRAKNYEPILLSTYAQ 207 

Query: 162 AANLHLSLLRDAVSFGQGWGL----DIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLR 217 
AA LHL LRD +++ + W L D + Y + Y +HC+ YN+ L L+ 

Sbjct: 208 AARLHLLHLRDGITYAEKWNLSRQGDDMPGDLLYKEFNKYCNEYIEHCIKWYNESLSLLK 267 

Query: 218 GTNTRQWARFNQFRRDLTLTVLDIVALFPNYDVRTYPIQTSSQ-LTREIYTSSVIEDSPV 276 
W +NQ+R LT +VLD+++LF +YD R Y + S + LTR++YT + + 

Sbjct: 268 SVGA-NWLEYNQYRTFLTASVLDVISLFSSYDPRLYKERLSVEILTRKLYTDPINYHRGI 326 

Query: 277 SANIPNGFNRAEFGVRPPHLMDFMNSLFVTAETVRSQTVWGGHLVSSRNTAGNRINFPSY 336 
S + +++ + P +LF T+ + + + NT 

Sbjct: 327 SLEA----DESKYTLEP--------TLFTQLYTLTFYSNIFYNYMGHTNT---------- 364 

Query: 337 GVFNPGGAIWIADEDPRPFYRTLS-DPVFVRGGFGNPHYVLGLRGVAFQQTGTNHTRTFR 395 
YR LS D +F FG + 

Sbjct: 365 -------------------YRYLSPDKIFAERSFG------------------------K 381 

Query: 396 NSGTIDSLDEIPPQDN---SGAPWNDYSHVLNHVTFVRWPGE------ISGSDSWRAPMF 446 
S ID + IP + +++++ + N + F W GE I G S + 

Sbjct: 382 QSSYIDKVPVIPNDKSIIYKIRAYDNHNGLFNVMYFGFWDGEKDQIQKIIGGSSTEIYIK 441 

Query: 447 SWTHRSA------------------TPT-----NTIDPERITQIPLVKAHTLQSGTTVVR 483 
+ THR A T T N I + ITQIP VKA+ L + V++ 

Sbjct: 442 NCTHRLADVISHDLDEKNKCYSFAWTSTTISLENEIKNDIITQIPAVKAYQLGVQSQVIK 501 

Query: 484 GPGFTGGDILRRTSGGPFAYTIVNINGQLPQRYRARIRYASTTNLR----IYVTVAGERI 539 
GPG TGGD++ S + +++ + ++Y RIRYA+ +L I +T+ G 

Sbjct: 502 GPGHTGGDLINLKSNDYLRISCQHLS-NVTKKYFVRIRYATNGSLNTRPIINITIPGMTP 560 

Query: 540 FAGQFNKTMD-TG-DPLTFQSFSYATINTAFTFPMSQS-SFTVGADTFSSGNEVYIDRFE 596 
+ T TG L +Q+F Y T +QS S T+ +S + + +DR E 

Sbjct: 561 QGMVLDNTFSGTGYSNLEYQNFGYKEFLKEVTLNPNQSISLTLNRSDQNSNSILLLDRIE 620 

Query: 597 LIPVTATL 604 
+P+T ++ 

Sbjct: 621 FLPITPSI 628 

Study ID: GH-C 5463 
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>spIQ45882ICGAA_CLOBI Pesticidia1 crystal-like protein cry16Aa (Insecticidal toxin 
CryXVIA(a» (Cbm71 mosquitocida1 toxin) 

pirl IJC6033 mosquitocidal protein Cbm71 - Clostridium bifermentans 
emb I CAA63860 ,11 (X94146) cbm71 mosquitocidal toxin [Clostridium bifermentans] 

Length = 613 

Score = 142 bits (357), Expect = 1e-32 
Identities = 129/547 (23%), positives = 229/547 (41%), Gaps 46/547 (8%) 



Query: 58 LFDLIWGFITPSDWSLFLLQIEQ---LIEQRIETLERNRAITTLRGLADSYEIYIEALRE 114 
+ ++W P++ +F IE + + + + + ++ Y A R 

Sbjct: 48 ILSILWE--DPNENEIFSSMIEDGETITNKNLSAQTKEGLLLNSNSFGLKFKYYNNAFRS 105 

Query: 115 WEANPNNAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAV 174 
W N N + +DV RF + + IN F + ++E+ +L +Y+Q ANLHL LLRD + 

Sbjct: 106 WIDNYNPTSI-DDVVYRFKDVNSICENNINEFKVKNYEVTVLPIYMQIANLHLLLLRDGM 164 

Query: 175 SFGQGWG----LDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWARFNQF 230 
+G W L + ++ YN +++ Y CL+ YN GL NL+ W ++ 

Sbjct: 165 IYGDAWNLYRELGFSDQDSFYNHVLDKTKFYINDCLNYYNTGLSNLKLDPNNSWIDITRY 224 

Query: 231 RRDLTLTVLDIVALFPNYDVRTYPIQTSSQ-LTREIYTSSVIEDSPVSANIPNGFNRAEF 289 
R +T +LD++++ P YD + Y + Q LTR++Y+ V + + NIP + 

Sbjct: 225 CRFMTFYILDMISICPIYDTKVYDKPINMQTLTRKVYSDPV---NFIDENIPISEYEKMY 281 

Query: 290 GVRPPHLMDFMNSLFVTAETVRSQTVWGGHLVSSRNTAGNRINFPSYGVFNPG--GAIWI 347 
+ P + F T ++ GH+ G +N+ + G G+ + 

Sbjct: 282 NISPELFSTLFSISFYTNKS--GNKFLNGHV---NRHVGTDLNYNGLRETHYGNYGSNYE 336 

Query: 348 ADEDPRPFYRTLSDPVFVRGGFGNPHYVLGLRGVAFQQTGTNHTRTF--RNSGTIDSLDE 405 
+ + S+ F NP ++ + F T N + +S ID 

Sbjct: 337 VESMAFDDIKAYSNNYFNNTQNNNP---TSVKSIKFLITKNNDEWIYGEPDSSNIDFTRN 393 

Query: 406 IPPQDNSGAPWNDYSHVLNHVTFVRWPGEISGSDSWRAPMFSWTHRSATPTNTIDPERIT 465 
I S Y+H L+ + D+ + +SW ++ TN I + I 

Sbjct: 394 IQGY-LSNLNNESYTHSLSDMILANNDKIQINIDTPHSYSYSWIYKGIEDTNYISDKLIN 452 

Query: 466 QIPLVKAHTLQ----SGTTVVRGPGFTGGDIL-----RRTSGGPFAY----TIVNINGQL 512 
QIPLVK L+ S +V++GPGFTGGD++ + + P Y + I + 

Sbjct: 453 QIPLVKEVKLKSRHYSEISVIKGPGFTGGDLILSKVHKPANQIPAQYMKNKITIPIKTKF 512 

Query: 513 P---QRYRARIRYASTTNLRIYVTVAGERIFAGQFNKTMDTGD---PLTFQSFSYATINT 566 
P Q ++ R+ YAS ++ + +AG + +T +T + L + F Y N 

Sbjct: 513 PAGSQDFKVRLCYASNHDIGLIRLIAGSKYITTNIQQTFNTTENNPSLIYDDFKYFNFNE 572 

Query: 567 AFTFPMS 573 
+ S 

Sbjct: 573 TLSITSS 579 

Dow AgroSciences LLC 
Study ID: GH-C 5463 
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>spIP05519IC4BA_BACTI PESTICIDIAL CRYSTAL PROTEIN CRY4BA (INSECTICIDAL DELTA-ENDOTOXIN 
CRYIVB(A)) (CRYSTALINE ENTOMOCIDAL PROTOXIN) (128 KDA 
CRYSTAL PROTEIN) 

pirl IUSBS8I paraspora1 crystal protein Bt8 - Bacillus thuringiensis subsp. 
israelensis 

emb I CAA30312 .11 (X07 423) Bt8 endotoxin (AA 1 - 1136) [Bacillus thuringiensisj 
Length = 1136 

Score = 128 bits (322), Expect = 2e-28 
Identities = 78/238 (32%), Positives = 119/238 (49%), Gaps = 13/238 (5%) 

Query: 54 VAFGLFDLIWGFITPSD---WSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIE 110 
V + ++W TP+ W+ F+ LI+Q + R A + + D + Y 

Sbjct: 69 VLSAVLPILWPTNTPTPERVWNDFMTNTGNLIDQTVTAYVRTDANAKMTVVKDYLDQYTT 128 

Query: 111 ALREWEANPNNAQLREDVRIRFANTDDALI-TAINNFTLTSFEIPLLSVYVQAANLHLSL 169 
W+ PNN R V +F T L TA+ L +E+ LL +Y Q AN +L L 

Sbjct: 129 KFNTWKREPNNQSYRTAVITQFNLTSAKLRETAVYFSNLVGYELLLLPIYAQVANFNLLL 188 

Query: 170 LRDAVSFGQGWGLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWARFNQ 229 
+RD + Q W L + + YN ++ Y H + YN+GL+ LR + QW FN 

Sbjct: 189 IRDGLINAQEWSLARSAGDQLYNTMVQYTKEYIAHSITWYNKGLDVLRNKSNGQWITFND 248 

Query: 230 FRRDLTLTVLDIVALFPNYDVRTYPIQ-------TSSQLTREIYTSSVIEDSPVSANI 280 
++R++T+ VLDI+ALF +YD R YP + ++ TREIYT+ V +SP S +1 

Sbjct: 249 YKREMTIQVLDILALFASYDPRRYPADKIDNTKLSKTEFTREIYTALV--ESPSSKSI 304 
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Score = 84.3 bits (207), Expect = 3e-15 
Identities = 61/206 (29%), positives = 100/206 (47%), Gaps = 25/206 (12%) 

Query: 417 NDYSHVLNHVTFVRWPGEISGSDSWRAPMFSWTHRSATPTNTIDPERITQIPLVKAHTLQ 476 
NDY+H+L+++ ++ +S R F+WTH+ P N I + ITQ+P VK++ L 

Sbjct: 439 NDYTHILSYIKT-----DVIDYNSNRVS-FAWTHKIVDPNNQIYTDAITQVPAVKSNFLN 492 

Query: 477 SGTTVVRGPGFTGGDILRRTSGGPFAYTI-----VNINGQLPQRYRARIRYASTTNLRIY 531 
+ V++GPG TGGD++ TS G + + +1 + Y RIRYA+ + + + 

Sbjct: 493 ATAKVIKGPGHTGGDLVALTSNGTLSGRMEIQCKTSIFNDPTRSYGLRIRYAANSPIVLN 552 

Query: 532 VTVAGERIFAGQFNKTMDT--------GDPLTFQSFSYATINTAFTFPMSQSS-----FT 578 
V+ + + G TTL ++ F Y A PM SS 

Sbjct: 553 VSYVLQGVSRGTTISTESTFSRPNNIIPTDLKYEEFRYKDPFDAIV-PMRLSSNQLITIA 611 

Query: 579 VGADTFSSGNEVYIDRFELIPVTATL 604 
+ +S N+V IDR E+IP+T ++ 

Sbjct: 612 IQPLNMTSNNQVIIDRIEIIPITQSV 637 

Dow AgroSciences LLC 
Study ID: GH-C 5463 
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>embICAA30114.11 (X07082) delta-endotoxin (AA 1 - 1136) [Bacillus thuringiensis] 
Length 1136 

Score = 128 bits (321), Expect = 2e-28 
Identities = 78/238 (32%), positives = 119/238 (49%), Gaps = 13/238 (5%) 

Query: 54 VAFGLFDLIWGFITPSD---WSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIE 110 
V + ++W TP+ W+ F+ LI+Q + R A + + D + Y 

Sbjct: 69 VLSAVLPILWPTNTPTPERVWNDFMTNTGNLIDQTVTAYVRTDANAKMTVVKDYLDQYTT 128 

Query: 111 ALREWEANPNNAQLREDVRIRFANTDDALI-TAINNFTLTSFEIPLLSVYVQAANLHLSL 169 
W+ PNN R V +F T L TA+ L +E+ LL +Y Q AN +L L 

Sbjct: 129 KFNTWKREPNNQSYRTAVITQFNLTSAKLRETAVYFSNLVGYELLLLPIYAQVANFNLLL 188 

Query: 170 LRDAVSFGQGWGLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWARFNQ 229 
+RD + Q W L + + YN ++ Y H + YN+GL+ LR + QW FN 

Sbjct: 189 IRDGLINAQEWSLARSRGDQLYNTMVQYTKEYIAHSITWYNKGLDVLRNKSNGQWITFND 248 

Query: 230 FRRDLTLTVLDIVALFPNYDVRTYPIQ-------TSSQLTREIYTSSVIEDSPVSANI 280 
++R++T+ VLDI+ALF +YD R YP + ++ TREIYT+ V +SP S +1 

Sbjct: 249 YKREMTIQVLDILALFASYDPRRYPADKIDNTKLSKTEFTREIYTALV--ESPSSKSI 304 

Score = 84.3 bits (207), Expect = 3e-15 
Identities = 61/206 (29%), positives = 100/206 (47%), Gaps = 25/206 (12%) 

Query: 417 NDYSHVLNHVTFVRWPGEISGSDSWRAPMFSWTHRSATPTNTIDPERITQIPLVKAHTLQ 476 
NDY+H+L+++ ++ +S R F+WTH+ P N I + ITQ+P VK++ L 

Sbjct: 439 NDYTHILSYIKT-----DVIDYNSNRVS-FAWTHKIVDPNNQIYTDAITQVPAVKSNFLN 492 

Query: 477 SGTTVVRGPGFTGGDILRRTSGGPFAYTI-----VNINGQLPQRYRARIRYASTTNLRIY 531 
+ V++GPG TGGD++ TS G + + +1 + Y RIRYA+ + + + 

Sbjct: 493 ATAKVIKGPGHTGGDLVALTSNGTLSGRMEIQCKTSIFNDPTRSYGLRIRYAANSPIVLN 552 

Query: 532 VTVAGERIFAGQFNKTMDT--------GDPLTFQSFSYATINTAFTFPMSQSS-----FT 578 
V+ + + G TTL ++ F Y A PM SS 

Sbjct: 553 VSYVLQGVSRGTTISTESTFSRPNNIIPTDLKYEEFRYKDPFDAIV-PMRLSSNQLITIA 611 

Query: 579 VGADTFSSGNEVYIDRFELIPVTATL 604 
+ +S N+V IDR E+IP+T ++ 

Sbjct: 612 IQPLNMTSNNQVIIDRIEIIPITQSV 637 

>gbIAAC60477.11 (S72313) delta-endotoxin CryIAb7 [Bacillus thuringiensis] 
Length = 91 

Score = 122 bits (306), Expect = 1e-26 
Identities = 60/89 (67%), positives = 70/89 (78%), Gaps = 2/89 (2%) 

Query: 1 MENNIQ-NQCVPYNCLNNPEVEILNEER-STGRLPLDISLSLTRFLLSEFVPGVGVAFGL 58 
M+NN + N+C+PYNCL+NPEVE+L ER TG P+DISLSLT+FLLSEFVPG G GL 



Sbjct: 1 MDNNPKINECIPYNCLSNPEVEVLGGERIETGYTPIDISLSLTQFLLSEFVPGAGFVLGL 60 

Query: 59 FDLIWGFITPSDWSLFLLQIEQLIEQRIE 87 
DLIW F+ PS W FL+QIEQLI QRIE 

Sbjct: 61 IDLIWCFVGPSQWDAFLVQIEQLISQRIE 89 

>dbjIBAB78601.11 
Length 

(AB075460) crystal protein CryE6L [Bacillus thuringiensisj 
1270 

Score = 115 bits (287), Expect = 2e-24 
Identities = 72/237 (30%), positives = 120/237 (50%), Gaps = 21/237 (8%) 

Query: 52 

Sbjct: 98 

Query: 103 

Sbjct: 158 

Query: 163 

Sbjct: 218 

Query: 215 

Sbjct: 278 

VGVAFGLFDLIWGFITPSD---------WSLFLLQIEQLIEQRIETLERNRAITTLRGLA 102 
V AF + + + + P W+ F E++++++I + A+ LR + 
VAGAFAIISMFFDVLWPESENNTNSQVVWADFAAAAEEMMDEKIADEIKAEAVLQLRIVQ 157 

DSYEIYIEALREWEANPNNAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQA 162 
Y +A ++++PNN + +R F + DDAL + F+ +E LL YVQA 

SRLRDYQQAACNFQSDPNNESYKALLRDAFDDADDALKEVMILFSREGYEQLLLFDYVQA 217 

ANLHLSLLRDAVSFGQGWGLDIATVNNHYNR--------LINLIHRYTKHCLDTYNQGLE 214 
ANLHL LL+D V FG GWG V +Y+ ++ L+ +YT + +G+E 
ANLHLLLLKDVVRFGVGWGFPPGRVEQYYSNPTNLGNPGMVQLLAKYTNYSTSLCWKGIE 277 

NLRGTNTRQWARFNQ----FRRDLTLTVLDIVALFPNYDVRTYPIQTSSQLTREIYT 267 
+ ++ N+ +R ++T+ VLD+VAL+P YD YP T+ +LTREIY+ 

ERKWMVESEYRSNNEEYYAYRSNMTMMVLDMVALWPTYDPVKYPYATAVELTREIYS 334 

Score = 51.6 bits (122), Expect = 2e-05 
Identities = 45/168 (26%), positives = 73/168 (42%), Gaps = 11/168 (6%) 

Query: 446 FSWTHRSA-TPTNTIDPERITQIPLVKAHTL-QSGTTVVRGPGFTGGDILRRTSGGPFAY 503 
F+W + T N I +1 QIP VK + L QSG++VVR G TGGD++R G 

Sbjct: 531 FAWRSTTCDTRYNLIPANKIGQIPAVKGNWLGQSGSSVVRTSGNTGGDVVRLYEFGNLGM 590 

Query: 504 TIVNINGQLPQRYRARIRYASTT---NLRIYVTVAGERIFAGQFNKTMDTGDPLT---FQ 557 
T + + Y R+RYA+ N+ + V GE + + + + T F+ 

Sbjct: 591 T---VRFSENRSYIIRLRYATVADDLNIIVRVQRRGELEYESELPLNQTSNNSTTQWKFE 647 

Query: 558 SFSYATINTAFTFPMSQSSFTVGADTFSSGNEVYIDRFELIPVTATLE 605 
+ Y + + + + + ID+ E IP+ +LE 

Sbjct: 648 DYGYQEVGGFYPQVGEEYELWFSPVGTELSSHMDIDKIEFIPMETSLE 695 

Dow AgroSciences LLC 
Study ID: GH-C 5463 (~\)' 
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>spIPl1782ICRYT_BACTI 130 KD CRYSTAL PROTEIN (DELTA ENDOTOXIN) (CRYSTALINE ENTOMOCIDAL 
PROTOXIN) 

gb1AAA22337.11 (M20242) rnosquitocidal protein [Bacillus thuringiensisj 
Length = 1135 

Score = 114 bits (286), Expect = 2e-24 
Identities = 75/238 (31%), Positives = 116/238 (48%), Gaps = 14/238 (5%) 

Query: 54 VAFGLFDLIWGFITPSD---WSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIE 110 
V + ++W TP+ W+ F+ LI+Q + R A + + D + Y 

Sbjct: 69 VLSAVLPILWPTNTPTPERVWNDFMTNTGNLIDQTVTAYVRTDANAKMTVVKDYLDQYTT 128 

Query: 111 ALREWEANPNNAQLREDVRIRFANTDDALI-TAINNFTLTSFEIPLLSVYVQAANLHLSL 169 
W+ PNN R V +F T L TA+ L +E+ LL +Y Q AN +L L 

Sbjct: 129 KFNTWKREPNNQSYRTAVITQFNLTSAKLRETAVYFSNLVGYELLLLPIYAQVANFNLLL 188 

Query: 170 LRDAVSFGQGWGLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWARFNQ 229 
+RD + + + YN ++ Y H + YN+GL+ LR + QW FN 

Sbjct: 189 IRDGPHKCTRM-VYARSCDQLYNTMVQYTKEYIAHSITWYNKGLDVLRNKSNGQWITFND 247 

Query: 230 FRRDLTLTVLDIVALFPNYDVRTYPIQ-------TSSQLTREIYTSSVIEDSPVSANI 280 
++R++Tt V~DI+ALF +YD R YP + ++ TREIYT+ V +SP S +1 

Sbjct: 248 YKREMTIQVLDILALFASYDPRRYPADKIDNTKLSKTEFTREIYTALV--ESPSSKSI 303 
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Score = 81.6 bits (200), Expect = 2e-14 
Identities = 64/207 (30%), Positives = 100/207 (47%), Gaps = 26/207 (12%) 

Query: 417 NDYSHVLNHVTFVRWPGEISGSDSWRAPMFSWTHRSATPTNTIDPERITQIPLVKAHTLQ 476 
NDY+H+L+++ ++ +S R F+WTH P N I + ITQ+P VK++ L 

Sbjct: 438 NDYTHILSYIKT-----DVIDYNSNRVS-FAWTHNIVDPNNQIYTDAITQVPAVKSNFLN 491 

Query: 477 SGTTVVRGPGFTGGDILRRTSGGPFAYTIVNINGQL-----PQR-YRARIRYASTTNLRI 530 
+ V++GPG TGGD++ TS G + + I + PRY RIRYA+ + + I 

Sbjct: 492 ATARVIKGPGHTGGDLVALTSNGTLSGGRMEIQCKTSIFNDPTRSYGLRIRYAANSPIVI 551 

Query: 531 ------YVTVAGERIFAGQFNKTMDTGDP--LTFQSFSYATINTAFTFPMSQSS-----F 577 
Y E+ + + P L ++ F Y N A PM SS 

Sbjct: 552 ECDHMYYKEFLEEQRLVQNYVSRPNNIIPTDLKYEEFRYKDPNDAIV-PMRLSSNQLITI 610 

Query: 578 TVGADTFSSGNEVYIDRFELIPVTATL 604 
+ +S N+V IDR E+IP+T ++ 

Sbjct: 611 AIQPLNMTSNNQVIIDRIEIIPITQSV 637 

Dow AgroSciences LLC 
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>sp10051021CHAA CLOBI Pesticidial crystal-like protein cry17Aa (Insecticidal toxin 
CryXVIIA(a)) (Cbm72 mosquitocidal toxin) 

emb1CAA67841.11 (X99478) cbm72 mosquitocidal toxin [Clostridium bifermentans) 
Length = 618 

Score = 103 bits (257), Expect = 5e-2l 
Identities = 82/273 (30%), positives = 131/273 (47%), Gaps = 16/273 (5%) 

Query: 6 QNQCVPYNC---LNNPEVEILNEERSTGRLPLDISLSLTRFLLSEFVPGVGVAFG----L 58 
QN+ V YN + E+ LN TG +S+ L + VP VG G L 

Sbjct: 8 QNKIVEYNSNLDIQPRELNTLNGLVFTGAT---VSIILPLIGTTAVVPVVGGVIGIIAAL 64 

Query: 59 FDLIWGFITPSDWSLF---LLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREW 115 
+IW T S+ +LF + E +++++1 N A+T L L + + Y + W 

Sbjct: 65 LPVIWPAGTSSNDNLFDAVMKDTEMIMDEKISEYVVNDAMTRLESLYNILDYYRLSKDFW 124 

Query: 116 EANPNNAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVS 175 
E N ++ +++ RF+ I ++ F ++E+ LL Y AANLHL LLR+ + 

Sbjct: 125 EKNKDDPLAIAELKERFSKLHSQFIESMAYFKRANYEVLLLPAYANAANLHLLLLREGLL 184 

Query: 176 FGQGWGLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLT 235 
+ + T HY Y HC YN+GLEN++ TR + + N++ + 

Sbjct: 185 LNKVID-NFITEGLHYEEFKTKRSTYIAHCSTWYNKGLENIKN-KTRDFNKINKYDAYMN 242 

Query: 236 LTVLDIVALFPNYDVRTYPIQTSSQ-LTREIYT 267 
L+VLDI++LF +YD Y T Q LTR +++ 

Sbjct: 243 LSVLDIISLFLSYDPYQYDKATKLQTLTRTVFS 275 

Score = 49.3 bits (116), Expect = 1e-04 
Identities = 44/189 (23%), positives = 78/189 (40%), Gaps = 35/189 (18%) 

Query: 445 MFSWTHRSATPTNTI------DPERITQIPLVKAHTLQS----GTTVVRGPGFTGGDILR 494 
+F W H+S +P N + D ITQIP +KA L + ++GP FTGG+++ 

Sbjct: 429 LFQWIHQSISPENYLFDKDKDDNYIITQIPAIKASELSNLGELSLQAIKGPRFTGGNVIL 488 

Query: 495 RT----------SGGPFAYTIVNINGQLPQRYRARIRYASTTN-----LRIYVTVAGERI 539 
+ GG ++ +++ RI YA+ N + +T+ + + 

Sbjct: 489 SSVSKIDNNDPLYGGTIKIPLLTAFNN-TSKFKIRIYYAANHNYNHDYIGALLTINSQHV 547 

Query: 540 FAGQFNKTMDTGD--PLTFQSFSYATINTAFTFPMSQSSFTVGADTF-------SSGNEV 590 
+F +T D L++ ++ + + FP + S T+ F V 

Sbjct: 548 ANFKFKQTFSGEDYSNLSYNNYQFDYLVQTVAFPQNTSDVTLNLQFFYDPKFLNDYKQIV 607 

Query: 591 YIDRFELIP 599 
ID+ E IP 

Sbjct: 608 IIDKIEFIP 616 

>spIQ9RMG3IC2AD_BACTU Pesticidia1 crystal protein cry2Ad (Insecticidal delta-endotoxin 
CryIIA(d)) (Crystaline entomocidal protoxin) (71 kDa 



crystal protein) 
gb1AAF09583.11AF200816 1 (AF200816) crystal protein [Bacillus thuringiensis] 

Length = 633 

Score = 80.9 bits (198), Expect = 4e-14 
Identities = 48/187 (25%), positives = 90/187 (47%), Gaps = 5/187 (2%) 

Query: 75 

Sbjct: 94 

Query: 135 

Sbjct: 153 

Query: 195 

Sbjct: 213 

Query: 255 

Sbjct: 269 

LLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEANPNNAQLREDVRIRFAN 134 
L + E+ + Q++ T +R L GL + E + + + NPN + + 
LRETEKFLNQKLNTDTLSRVNAELTGLQANVEEFNRQVDNF-LNPNRNAVPLSITSSVNT 152 

TDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQGWGLDIATVNNHYNRL 194 
+ ++ F + +++ LL ++ QAANLHLS +RD + + WG+ AT+ + N L 

MQQLFLNRLSQFQMQGYQLLLLPLFAQAANLHLSFIRDVILNAEEWGISAATLRTYQNHL 212 

INLIHRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLTLTVLDIVALFPNYDVRTYP 254 
N Y+ +C+DTY RG NTR +FR + L V + V+++ + ++ 

RNYTRDYSNYCIDTYQTA---FRGLNTRLHDML-EFRTYMFLNVFEYVSIWSLFKYQSLL 268 

IQTSSQL 261 
+ + + L 
VSSGANL 275 

Dow AgroSciences LLC 
Study ID: GH-C 5463 (") 
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>sp1Q457541CCAA BACTU Pesticidial crystal protein cry12Aa (Insecticidal delta-endotoxin 
CryXIIA(a)) (Crystaline entomocidal protoxin) (142 kDa 
crystal protein) 

gb1AAA22355.11 (L07027) delta-endotoxin [Bacillus thuringiensis] 
Length = 1257 

Score = 79.3 bits (194), Expect = 1e-13 
Identities = 120/553 (21%), positives = 204/553 (36%), Gaps = 85/553 (15%) 

Query: 77 QIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEANPNNAQLREDVRIRFANTD 136 
QIE LI+Q I + L + +Y A+ NN + ++ N + 

Sbjct: 119 QIEALIQQDITNYQDAINQKKFDSLQKTINLYTVAI------DNNDYVTAKTQLE--NLN 170 

Query: 137 DALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQGWGLDIATVNNHYNRLIN 196 
L + 1+ F +E L Y AN H+ LLRDA+ + G V+ H + 

Sbjct: 171 SILTSDISIFIPEGYETGGLPYYAMVANAHILLLRDAIVNAEKLGFSDKEVDTHKKYIKM 230 

Query: 197 LIHRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLTLTVLDIVALFPNYDVRTYPIQ 256 
IH +T+ + + GL+ + + + + + + +T VLD+VAL+P +D Y + 

Sbjct: 231 TIHNHTEAVIKAFLNGLDKFKSLDVNSYNKKANYIKGMTEMVLDLVALWPTFDPDHYQKE 290 

Query: 257 TSSQLTREIYTSSVIEDSPVSANIPNGFNRAEFGVRPPHLMDFMNSLFVTAETVRSQTVW 316 
+ TR I SP+ +P + P L + L + R+ 

Sbjct: 291 VEIEFTRTI-------SSPIYQPVPKNMQNTSSSIVPSDLFHYQGDLVKLEFSTRTDNDG 343 

Query: 317 GGHLVSS-RNTAGNRIN-FPSYGV---FNPGGAIWIADEDPRPFYRTLSDPVF---VRGG 368 
+ + RNT N +Y V +N + 1+ P L++P+ +R 

Sbjct: 344 LAKIFTGIRNTFYKSPNTHETYHVDFSYNTQSSGNISRGSSNPIPIDLNNPIISTCIRNS 403 

Query: 369 FGNP--------HYVLGLRGVAFQQ--TGTNHTRTFRNSGTIDSLDEIPPQDNSGAPWND 418 
F ++ G +G AF Q TG +F S GAP 

Sbjct: 404 FYKAIAGSSVLVNFKDGTQGYAFAQAPTGGAWDHSFIES--------------DGAP--- 446 

Query: 419 YSHVLNHVTFVRWPGEISGSDSWRAPMFSWTHRSATPTNTIDPERITQIPLVKAHTLQSG 478 
H LN++ S D+ R + +T S N + E+I P K + G 

Sbjct: 447 EGHKLNYI-------YTSPGDTLRDFINVYTLISTPTINELSTEKIKGFPAEKGYIKNQG 499 

Query: 479 TTVVRG-PGFTGGDILRRTSGGPFAYTIVNINGQLPQRYRARIRYASTTNLRIYVTVAGE 537 
G P + G + + I + +Y RIRYAST + Y + + 

Sbjct: 500 IMKYYGKPEYING--AQPVNLENQQTLIFEFHASKTAQYTIRIRYASTQGTKGYFRLDNQ 557 

Query: 538 RIFAGQFNKTMDTGDPLTFQSFSYATINTAFTFPMSQSSFTVGADTFSSGNE-------- 589 
+ +T++ + Y T N + + +T+G+ T + GN 

Sbjct: 558 EL------QTLN----IPTSHNGYVTGNIGENYDL----YTIGSYTITEGNHTLQIQHND 603 

Query: 590 ---VYIDRFELIP 599 
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Sbjct: 604 KNGMVLDRIEFVP 616 

>embICAA10670.21 
Length 

(AJ132463) Cry2A protein [Bacillus thuringiensis) 
551 

Score = 76.3 bits (186), Expect = ge-13 
Identities = 56/229 (24%), Positives = 104/229 (44%), Gaps = 15/229 (6%) 

Query: 39 SLTRFLLSEFVPGVGVAFG--LFDLIWGFITPSDWSLFLLQI----EQLIEQRIETLERN 92 
+++ FLL + VG G + +WG I PS + + I EQ + QR+ T 

Sbjct: 56 TVSSFLLKK----VGSLIGKRILSELWGIIFPSSSTNLMQDILRETEQFLNQRLNTDTLA III 

Query: 93 RAITTLRGLADSYEIYIEALREWEANPNNAQLREDVRIRFANTDDALITAINNFTLTSFE 152 
R L GL + + + + + NP + + + + F + ++ 

Sbjct: 112 RVNAELIGLQANIREFNQQVDNF-LNPTQNPVPLSITSSVNTMQQLFLNRLPQFQIQGYQ 170 

Query: 153 IPLLSVYVQAANLHLSLLRDAVSFGQGWGLDIATVNNHYNRLINLIHRYTKHCLDTYNQG 212 
+ LL ++ QAAN+HLS +RD + WG+ AT+ + + L N Y+ +C++TY 

Sbjct: 171 LLLLPLFAQAANMHLSFIRDVILNADEWGISAATLRTYRDYLRNYTRDYSNYCINTYQTA 230 

Query: 213 LENLRGTNTRQWARFNQFRRDLTLTVLDIVALFPNYDVRTYPIQTSSQL 261 
RG NTR +FR + L V + V+++ + ++ + + + L 

Sbjct: 231 ---FRGLNTRLHDML-EFRTYMFLNVFEYVSIWSLFKYQSLMVSSGANL 275 

>embICAA10671.11 
Length 

(AJ132464) Cry2Aa protein [Bacillus thuringiensis) 
633 

Score = 76.3 bits (186), Expect = ge-13 
Identities = 56/229 (24%), Positives = 104/229 (44%), Gaps = 15/229 (6%) 

Query: 39 SLTRFLLSEFVPGVGVAFG--LFDLIWGFITPSDWSLFLLQI----EQLIEQRIETLERN 92 
+++ FLL + VG G + +WG I PS + + I EQ + QR+ T 

Sbjct: 56 TVSSFLLKK----VGSLIGKRILSELWGIIFPSSSTNLMQDILRETEQFLNQRLNTDTLA III 

Query: 93 RAITTLRGLADSYEIYIEALREWEANPNNAQLREDVRIRFANTDDALITAINNFTLTSFE 152 
R L GL + + + + + NP + + + + F + ++ 

Sbjct: 112 RVNAELIGLQANIREFNQQVDNF-LNPTQNPVPLSITSSVNTMQQLFLNRLPQFQIQGYQ 170 

Query: 153 IPLLSVYVQAANLHLSLLRDAVSFGQGWGLDIATVNNHYNRLINLIHRYTKHCLDTYNQG 212 
+ LL ++ QAAN+HLS +RD + WG+ AT+ + + L N Y+ +C++TY 

Sbjct: 171 LLLLPLFAQAANMHLSFIRDVILNADEWGISAATLRTYRDYLRNYTRDYSNYCINTYQTA 230 

Query: 213 LENLRGTNTRQWARFNQFRRDLTLTVLDIVALFPNYDVRTYPIQTSSQL 261 
RG NTR +FR + L V + V+++ + ++ + + + L 

Sbjct: 231 ---FRGLNTRLHDML-EFRTYMFLNVFEYVSIWSLFKYQSLMVSSGANL 275 

>pdb11I5PIA Chain A, Insecticidal Crystal Protein Cry2aa 
Length = 633 

Score = 75.9 bits (185), Expect = 1e-12 
Identities = 56/229 (24%), Positives = 104/229 (44%), Gaps = 15/229 (6%) 

Query: 39 SLTRFLLSEFVPGVGVAFG--LFDLIWGFITPSDWSLFLLQI----EQLIEQRIETLERN 92 
+++ FLL + VG G + +WG I PS + + I EQ + QR+ T 

Sbjct: 56 TVSSFLLKK----VGSLIGKRILSELWGIIFPSGSTNLMQDILRETEQFLNQRLNTDTLA 111 

Query: 93 RAITTLRGLADSYEIYIEALREWEANPNNAQLREDVRIRFANTDDALITAINNFTLTSFE 152 
R L GL + + + + + NP + + + + F + ++ 

Sbjct: 112 RVNAELIGLQANIREFNQQVDNF-LNPTQNPVPLSITSSVNTMQQLFLNRLPQFQIQGYQ 170 

Query: 153 IPLLSVYVQAANLHLSLLRDAVSFGQGWGLDIATVNNHYNRLINLIHRYTKHCLDTYNQG 212 
+ LL ++ QAAN+HLS +RD + WG+ AT+ + + L N Y+ +C++TY 

Sbjct: 171 LLLLPLFAQAANMHLSFIRDVILNADEWGISAATLRTYRDYLRNYTRDYSNYCINTYQTA 230 

Query: 213 LENLRGTNTRQWARFNQFRRDLTLTVLDIVALFPNYDVRTYPIQTSSQL 261 
RG NTR +FR + L V + V+++ + ++ + + + L 

Sbjct: 231 ---FRGLNTRLHDML-EFRTYMFLNVFEYVSIWSLFKYQSLMVSSGANL 275 

Dow AgroSciences LLC 
Study ID: GH-C 5463 
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>gbIAAC04867.11 (AF047038) insecticidal crystal protein [Bacillus thuringiensis] 
Length = 633 

Score = 75.9 bits (185), Expect = 1e-12 
Identities = 56/229 (24%), positives = 104/229 (44%), Gaps = 15/229 (6%) 

Query: 39 SLTRFLLSEFVPGVGVAFG--LFDLIWGFITPSDWSLFLLQI----EQLIEQRIETLERN 92 
+++ FLL + VG G + +WG I PS + + I EQ + QR+ T 

Sbjct: 56 TVSSFLLKK----VGSLIGKRILSELWGIIFPSGSTNLMQDILRETEQFLNQRLNTDTLA 111 

Query: 93 RAITTLRGLADSYEIYIEALREWEANPNNAQLREDVRIRFANTDDALITAINNFTLTSFE 152 
R L GL + + + + + NP + + + + F + ++ 

Sbjct: 112 RVNAELIGLQANIREFNQQVDNF-LNPTQNPVPLSITSSVNTMQQLFLNRLPQFQIQGYQ 170 

Query: 153 IPLLSVYVQAANLHLSLLRDAVSFGQGWGLDIATVNNHYNRLINLIHRYTKHCLDTYNQG 212 
+ LL ++ QAAN+HLS +RD + WG+ AT+ + + L N Y+ +C++TY 

Sbjct: 171 LLLLPLFAQAANMHLSFIRDVILNADEWGISAATLRTYRDYLRNYTRDYSNYCINTYQTA 230 

Query: 213 LENLRGTNTRQWARFNQFRRDLTLTVLDIVALFPNYDVRTYPIQTSSQL 261 
RG NTR +FR + L V + V+++ + ++ + + + L 

Sbjct: 231 ---FRGLNTRLHDML-EFRTYMFLNVFEYVSIWSLFKYQSLMVSSGANL 275 

>spIP21253IC2AA_BACTK Pesticidial crystal protein cry2Aa (Insecticidal delta-endotoxin 
CryIIA(a)) (Crystaline entomocidal protoxin) (71 kDa 
crystal protein) (P2 crystal protein) (Mosquito factor) 

pirl IC32053 parasporal crystal protein B1 - Bacillus thuringiensis subsp. 
kurstaki 

gb1AAA22335.11 (M31738) P2 crystal protein [Bacillus thuringiensis] 
gb1AAA83516.11 (M23723) insecticidal crystal protein [Bacillus thuringiensis] 

Length = 633 

Score = 75.9 bits (185), Expect = 1e-12 
Identities = 56/229 (24%), Positives = 104/229 (44%), Gaps = 15/229 (6%) 

Query: 39 SLTRFLLSEFVPGVGVAFG--LFDLIWGFITPSDWSLFLLQI----EQLIEQRIETLERN 92 
+++ FLL + VG G + +WG I PS + + I EQ + QR+ T 

Sbjct: 56 TVSSFLLKK----VGSLIGKRILSELWGIIFPSGSTNLMQDILRETEQFLNQRLNTDTLA 111 

Query: 93 RAITTLRGLADSYEIYIEALREWEANPNNAQLREDVRIRFANTDDALITAINNFTLTSFE 152 
R L GL + + + + + NP + + + + F + ++ 

Sbjct: 112 RVNAELIGLQANIREFNQQVDNF-LNPTQNPVPLSITSSVNTMQQLFLNRLPQFQIQGYQ 170 

Query: 153 IPLLSVYVQAANLHLSLLRDAVSFGQGWGLDIATVNNHYNRLINLIHRYTKHCLDTYNQG 212 
+ LL ++ QAAN+HLS +RD + WG+ AT+ + + L N Y+ +C++TY 

Sbjct: 171 LLLLPLFAQAANMHLSFIRDVILNADEWGISAATLRTYRDYLRNYTRDYSNYCINTYQTA 230 

Query: 213 LENLRGTNTRQWARFNQFRRDLTLTVLDIVALFPNYDVRTYPIQTSSQL 261 
RG NTR +FR + L V + V+++ + ++ + + + L 

Sbjct: 231 ---FRGLNTRLHDML-EFRTYMFLNVFEYVSIWSLFKYQSLMVSSGANL 275 

>pirl IA29913 parasporal crystal protein P2 - Bacillus thuringiensis subsp. 
kurstaki 

Length = 590 

Score = 75.9 bits (185), Expect = 1e-12 
Identities = 56/229 (24%), Positives = 104/229 (44%), Gaps = 15/229 (6%) 

Query: 39 SLTRFLLSEFVPGVGVAFG--LFDLIWGFITPSDWSLFLLQI----EQLIEQRIETLERN 92 
+++ FLL + VG G + +WG I PS + + I EQ + QR+ T 

Sbjct: 56 TVSSFLLKK----VGSLIGKRILSELWGIIFPSGSTNLMQDILRETEQFLNQRLNTDTLA 111 

Query: 93 RAITTLRGLADSYEIYIEALREWEANPNNAQLREDVRIRFANTDDALITAINNFTLTSFE 152 
R L GL + + + + + NP + + + + F + ++ 

Sbjct: 112 RVNAELIGLQANIREFNQQVDNF-LNPTQNPVPLSITSSVNTMQQLFLNRLPQFQIQGYQ 170 

Query: 153 IPLLSVYVQAANLHLSLLRDAVSFGQGWGLDIATVNNHYNRLINLIHRYTKHCLDTYNQG 212 
+ LL ++ QAAN+HLS +RD + WG+ AT+ + + L N Y+ +C++TY 

Sbjct: 171 LLLLPLFAQAANMHLSFIRDVILNADEWGISAATLRTYRDYLRNYTRDYSNYCINTYQTA 230 
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Query: 213 LENLRGTNTRQWARFNQFRRDLTLTVLDIVALFPNYDVRTYPIQTSSQL 261 
RG NTR +FR + L V + V+++ + ++ + + + L 

Sbjct: 231 ---FRGLNTRLHDML-EFRTYMFLNVFEYVSIWSLFKYQSLMVSSGANL 275 

>embICAA10672.11 (AJ132465) Cry2Aa protein [Bacillus thuringiensis] 
Length 633 

Score = 75.1 bits (183), Expect = 2e-12 
Identities = 56/229 (24%), positives = 103/229 (44%), Gaps = 15/229 (6%) 

Query: 39 SLTRFLLSEFVPGVGVAFG--LFDLIWGFITPSDWSLFLLQI----EQLIEQRIETLERN 92 
+++ FLL + VG G + +WG I PS + + I EQ + QR+ T 

Sbjct: 56 TVSSFLLKK----VGSLIGKRILSELWGIIFPSGSTNLMQDILRETEQFLNQRLNTDTLA III 

Query: 93 RAITTLRGLADSYEIYIEALREWEANPNNAQLREDVRIRFANTDDALITAINNFTLTSFE 152 
R L GL + + + + + NP + + + F + ++ 

Sbjct: 112 RVNAELIGLQANIREFNQQVDNF-LNPTQNPAPLSITSSVNTMQQLFLNRLPQFQIQGYQ 170 

Query: 153 IPLLSVYVQAANLHLSLLRDAVSFGQGWGLDIATVNNHYNRLINLIHRYTKHCLDTYNQG 212 
+ LL ++ QAAN+HLS +RD + WG+ AT+ + + L N Y+ +C++TY 

Sbjct: 171 LLLLPLFAQAANMHLSFIRDVILNADEWGISAATLRTYRDYLRNYTRDYSNYCINTYQTA 230 

Query: 213 LENLRGTNTRQWARFNQFRRDLTLTVLDIVALFPNYDVRTYPIQTSSQL 261 
RG NTR +FR + L V + V+++ + ++ + + + L 

Sbjct: 231 ---FRGLNTRLHDML-EFRTYMFLNVFEYVSIWSLFKYQSLMVSSGANL 275 

Dow AgroSciences LLC 
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>spIP21254IC2AB_BACTK Pesticidial crystal protein cry2Ab (Insecticidal delta-endotoxin 
CryIIA(b)) (Crystaline entomocidal protoxin) (71 kDa 
crystal protein) 

pirl ID32053 parasporal crystal protein B2 - Bacillus thuringiensis subsp. 
kurstaki 

emb1CAA39075.11 (X55416) crystal protein CryIIB [Bacillus thuringiensis] 
gb1AAA22342.11 (M23724) crystal protein B2 [Bacillus thuringiensis] 
gb1AAG36762.11 (AF164666) Cry2Ab [Bacillus thuringiensis] 

Length = 633 

Score = 73.2 bits (178), Expect = Be-12 
Identities = 46/187 (24%), positives = 87/187 (45%), Gaps = 5/187 (2%) 

Query: 75 LLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEANPNNAQLREDVRIRFAN 134 
L + E+ + QR+ T R L GL + E + + + NPN + + 

Sbjct: 94 LRETEKFLNQRLNTDTLARVNAELTGLQANVEEFNRQVDNF-LNPNRNAVPLSITSSVNT 152 

Query: 135 TDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQGWGLDIATVNNHYNRL 194 
+ + F + +++ LL ++ QAANLHLS +RD + WG+ AT+ + + L 

Sbjct: 153 MQQLFLNRLPQFQMQGYQLLLLPLFAQAANLHLSFIRDVILNADEWGISAATLRTYRDYL 212 

Query: 195 INLIHRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLTLTVLDIVALFPNYDVRTYP 254 
N Y+ +C++TY +G NTR +FR + L V + V+++ + ++ 

Sbjct: 213 KNYTRDYSNYCINTYQSA---FKGLNTRLHDML-EFRTYMFLNVFEYVSIWSLFKYQSLL 268 

Query: 255 IQTSSQL 261 
+ + + L 

Sbjct: 269 VSSGANL 275 

>pirl IA25140 parasporal crystal protein - Bacillus thuringiensis (fragments) 
Length = 262 

Score = 67.8 bits (164), Expect = 3e-10 
Identities = 67/245 (27%), Positives = 88/245 (35%), Gaps = 113/245 (46%) 

Query: 29 TGRLPLDISLSLTRFLLSEFVPGVGVAFGLFDLIWGFITPSDWSLFLLQIEQLIEQRIET 88 
TG P+ ISLSLT+F L+ F PG G IE 

Sbjct: 3 TGYTPIXISLSLTQFTLNPFXPGAGFV------------------------------lEE 32 

Query: 89 LERNRAITTLRGLADSYEIYIEALREWEANPNNAQLREDVRIRFANTDDALITAINNFTL 148 
RN+AI+ L GL++ Y+IY EA R P N LRE++R + N LI ++ + 

Sbjct: 33 FARNQAISRLEGLSNLYQIYAEAFR-----PTNPALREEMRGQRYNDLTRLIGTYTDYAV 87 



Query: 149 TSFEIPLLSVYVQAANLHLSLLRDAVSFGQGWGLDIATVNNHYNRLINLIHRYTKHCLDT 208 
+ L V WG D 

Sbjct: 88 RWYNTGLERV---------------------WGPD------------------------- 101 

Query: 209 YNQGLENLRGTNTRQWARFNQFRRDLTLTVLDIVALFPNYDVRTYPIQTSSQLTREIYTS 268 
+R W R+NQF RTYPI+T SQLTREIYT+ 

Sbjct: 102 ------------SRDWVRYNQF--------------------RTYPIRTVSQLTREIYTN 129 

Query: 269 SVIED 273 
V+E+ 

Sbjct: 130 PVLEN 134 

Score = 66.6 bits (161), Expect = 7e-10 
Identities = 46/108 (42%), positives = 51/108 (46%), Gaps = 27/108 (25%) 

Query: 419 YSHVLNHVTFVRWPGEISGSDSWRAPMFSWTHRSATPTNTIDPERITQIPLVKAHTLQSG 478 
+SH L+HV+ R S RAPMFS H T +N 

Sbjct: 182 FSHRLSHVSMFRSGFSNSSVSIIRAPMFSGQH---TRSNEF------------------- 219 

Query: 479 TTVVRGPGFTGGDILRRTSGGPFAYTIVNINGQLPQRYRARIRYASTT 526 
GPGFTGGDILRRTS G + VNI L QRYR R RYASTT 

Sbjct: 220 -----GPGFTGGDILRRTSPGQISTLRVNITAPLSQRYRVRYRYASTT 262 
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>spIP57091ICIBA_PAEPP Paraspora1 crystal protein cry18Ba (Parasporal delta-endotoxin 
CryXVIIIB(a)) (Crystaline paraspora1 protoxin) (76 kDa 
crystal protein) 

gb1AAF89667.11AF169250 2 (AF169250) parasporal crystal protein Cry18Ba1 [Paenibacillus 
popilliae] 

Length = 675 

Score = 67.4 bits (163), Expect = 4e-10 
Identities = 45/184 (24%), positives = 86/184 (46%), Gaps = 4/184 (2%) 

Query: 79 EQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEANPNNAQLREDVRIRFANT-DD 137 
EQ ++++++T+ NR L GL ++ + + + ++ N ++ I NT 

Sbjct: 126 EQYVQEQLDTVTWNRVSQELEGLKNNLRTFNDQIDDFLQN--RVEISPTAMIDSINTMQQ 183 

Query: 138 ALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQGWGLDIATVNNHYNRLINL 197 
+ + F L+ +++ LL ++ Q A LHL+ +RD + W + A +N L 

Sbjct: 184 VFVNRLPQFQLSDYQLLLLPLFAQGATLHLTFIRDIIINAGEWNIPEAQLNTCKRYLKQY 243 

Query: 198 IHRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLTLTVLDIVALFPNYDVRTYPIQT 257 
+ +Y+ + L TY +G R QF+ +TL VLD+V+++ I T 

Sbjct: 244 VAQYSNYALSTY-EGAFRARFYPRATLENMLQFKTFMTLNVLDLVSIWSLLKYMNLYIST 302 

Query: 258 SSQL 261 
S+ L 

Sbjct: 303 SANL 306 

>spIQ45358ICIAA_PAEPP Parasporal crystal protein cry18Aa (Parasporal delta-endotoxin 
CryXVIIIA(a)) (Crystaline parasporal protoxin) (79 kDa 
crystal protein) 

ernb1CAA67506.11 (X99049) parasporal crystal protein [Paenibacillus popilliae] 
Length = 706 

Score = 67.0 bits (162), Expect = 6e-10 
Identities = 53/214 (24%), positives = 98/214 (45%), Gaps = 18/214 (8%) 

Query: 58 LFDLIWGFITPSDWSLFLLQI----EQLIEQRIETLERNRAITTLRGLADSYEIYIEALR 113 
L + + P++ SL + +1 EQ +++R++T NR L GL ++ + + + 

Sbjct: 143 LLKTLTDLLFPNNSSLTMEEILRATEQYVQERLDTDTANRVSQELVGLKNNLTTFNDQVE 202 

Query: 114 EWEANPNNAQLREDVRIRFANTDDAL-ITAINNFTLTSFEIPLLSVYVQAANLHLSLLRD 172 
++ N + I NT L + + F ++ +++ LL ++ QAA LHL+ LRD 

Sbjct: 203 DFLQN--RVGISPLAIIDSINTMQQLFVNRLPQFQVSGYQVLLLPLFAQAATLHLTFLRD 260 

Query: 173 AVSFGQGWGLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWAR-----F 227 
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+ W + A +N + I Y+ + L TY+ G TR + R 
Sbjct: 261 VIINADEWNIPTAQLNTYTRYFKEYIAEYSNYALSTYDDGF------RTRFYPRNTLEDM 314 

Query: 228 NQFRRDLTLTVLDIVALFPNYDVRTYPIQTSSQL 261 
QF+ +TL LD+V+++ + TS+ L 

Sbjct: 315 LQFKTFMTLNALDLVSIWSLLKYVNLYVSTSANL 348 
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>spIP57092ICICA_PAEPP Parasporal crystal protein cry18Ca (Parasporal delta-endotoxin 
CryXVIIIC (a» (Crystaline parasporal protoxin) (78 kDa 
crystal protein) 

gb1AAF89668.11AF169251 1 (AF169251) parasporal crystal protein Cry18Cai [Paenibacillus 
popilliae] 

Length = 695 

Score = 62.0 bits (149), Expect = 2e-08 
Identities = 49/210 (23%), Positives = 95/210 (44%), Gaps = 6/210 (2%) 

Query: 54 VAFGLFDLIWGFITPSDWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALR 113 
V L +L++ + S L EQ I+++++T+ NR L GL + + + + 

Sbjct: 117 VLMSLTNLLFPNNSTSTMEEILRATEQYIQEQLDTVTWNRVSQELEGLKNDLRTFNDQID 176 

Query: 114 EWEANPNNAQLREDVRIRFANTDDAL-ITAINNFTLTSFEIPLLSVYVQAANLHLSLLRD 172 
++ N + I NT L + + F ++ ++ LL ++ QA LHL+ +RD 

Sbjct: 177 DFLQN--RVGISPLAIIDSINTMQQLFVNRLPQFQVSDDQVLLLPLFAQAVTLHLTFVRD 234 

Query: 173 AVSFGQGWGLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLE-NLRGTNTRQWARFNQFR 231 
+ W + A +N + L + +Y+ + L TY + NT + +F+ 

Sbjct: 235 IIINADEWNIPEAQLNTYKRYLKQYVAQYSNYALSTYEEAFRARFYPRNTVE--NMLEFK 292 

Query: 232 RDLTLTVLDIVALFPNYDVRTYPIQTSSQL 261 
+TL VLD+V+++ + TS+ L 

Sbjct: 293 TFMTLNVLDLVSMWSLLKYVNLYVSTSANL 322 

>gbIAAM06002.11 (AEOI0957) hypothetical protein [Methanosarcina acetivorans str. 
C2A] 

Length = 171 

Score = 58.9 bits (141), Expect = 2e-07 
Identities = 35/124 (28%), Positives = 63/124 (50%), Gaps = 7/124 (5%) 

Query: 165 LHLSLLRDAVSFGQGWGLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGT----- 219 
+HL+LLRD +G WG + + ++++ I Y ++ TY+ GL++ + 

Sbjct: 1 MHLTLLRDGALYGFSWGWNEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSNK 60 

Query: 220 -NTRQWARFNQFRRDLTLTVLDIVALFPNYDVRTYPIQTSSQLTREIYTSSV-IEDSPVS 277 
T + N++ R++TL VLD ++ +D YP L+REIY+ +V D+ + 

Sbjct: 61 HYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAVGTADNSGA 120 

Query: 278 ANIP 281 
N P 

Sbjct: 121 LNFP 124 

>spIQ45743IC2AC_BACTU Pesticidial crystal protein cry2Ac (Insecticidal delta-endotoxin 
CryIIA(c» (Crystaline entomocidal protoxin) (70 kDa 
crystal protein) 

pirl IS17402 parasporal crystal protein cryIIC - Bacillus thuringiensis plasmid 
emb1CAA40536.11 (X57252) CryIIC delta-endotoxin [Bacillus thuringiensis] 
prfl 11802281A delta endotoxin [Bacillus thuringiensis] 

Length = 622 

Score = 57.0 bits (136), Expect = 6e-07 
Identities = 41/183 (22%), Positives = 79/183 (42%), Gaps = 5/183 (2%) 

Query: 79 EQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEANPNNAQLREDVRIRFANTDDA 138 
EQ I QR+ R L GL + + + + NPN + + 

Sbjct: 98 EQFINQRLNADTLGRVNAELAGLQANVAEFNRQVDNF-LNPNQNPVPLAIIDSVNTLQQL 156 

Query: 139 LITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQGWGLDIATVNNHYNRLINLI 198 
++ + F + +++ LL ++ QAAN +LS +R + WG+ ATV + + L 



Sbjct: 157 FLSRLPQFQIQGYQLLLLPLFAQAANFNLSFIRGVILNADEWGISAATVRTYRDHLRKFH 216 

Query: 199 HRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLTLTVLDIVALFPNYDVRTYPIQTS 258 
Y+ +C++ Y RG N R +FR + L V + V+++ + ++ + + 

Sbjct: 217 RDYSNYCINPYQTA---FRGLNHR-LPDMLEFRTYMFLNVFEYVSIWSLFKYQSLLVSSG 272 

Query: 259 SQL 261 
+ L 

Sbjct: 273 ANL 275 
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>sp1Q457531C5AB BACUD Pesticidial crystal protein cry5Ab (Insecticidal delta-endotoxin 
CryVA(b)) (Crystaline entomocidal protoxin) (142 kDa 
crystal protein) 

pirl IT182l2 delta-endotoxin - Bacillus thuringiensis (fragment) 
gb1AAA67693.ll (L07026) delta-endotoxin [Bacillus thuringiensisj 

Length = 1289 

Score = 55.5 bits (132), Expect = 2e-06 
Identities = 132/631 (20%), Positives = 237/631 (36%), Gaps = 95/631 (15%) 

Query: 34 LDISLSLTRFLLSE---FVPGVGVAFGLFDLIWGFITPSDWSLFLLQ---IEQLIEQRIE 87 
++1 LSL + E F P +G+ F + P+ +F 1+++1++ + 

Sbjct: 78 VNIGLSLITLAVPEIGIFTPFIGLFFAALNKHDAPPPPNAKDIFEAMKPAIQEMIDRTLT 137 

Query: 88 TLER---NRAITTLRGLADSYEIYIEALREWEANPNNAQLREDVRIRFANTDDALITAIN 144 
E+ N 1+ L+ LA Y+ ++ ++ + + D + TD+ L ++N 

Sbjct: 138 ADEQTFLNGEISGLQNLAARYQSTMDDIQS-----HGGFNKVDSGLIKKFTDEVL--SLN 190 

Query: 145 NFTLTSFEIPL-----------LSVYVQAANLHLSLLRDAVSFGQGWGLDI----ATVNN 189 
+F + + L Y A++HL LLRD ++ G W I +++ 

Sbjct: 191 SFYTDRLPVFITDNTADRTLLGLPYYAILASMHLMLLRDIITKGPTWDSKINFTPDAIDS 250 

Query: 190 HYNRLINLIHRYTKHCLDTYNQGLENL-RGTNTRQWARFNQFRRDLTLTVLDIVALFPNY 248 
+ N I Y+K D + +GL + ++ +A+ ++ +T LD LFP + 

Sbjct: 251 FKTDIKNNIKLYSKTIYDVFQKGLASYGTPSDLESFAKKQKYIEIMTTHCLDFARLFPTF 310 

Query: 249 DVRTYPI---QTSSQLTREIY-------TSSVIEDSPVSANIPNGFNRAEFGVRPPHLMD 298 
D YP S Q TR I T+ + + S + N N P+ + 

Sbjct: 311 DPDLYPTGSGDISLQKTRRILSPFIPIRTADGLTLNNTSIDTSNWPNYENGNGAFPNPKE 370 

Query: 299 FMNSLFVTAETVRSQTVWGGHL------VSSRNTAGNRINFPSYGVFNPGGAIWIADEDP 352 
+ F + R+ +GG L + +++ R+ V G +++ + 

Sbjct: 371 RIhKQFKLYPSWRA-AQYGGLLQPYLWAIEVQDSVETRLYGQLPAVDPQAGPNYVSIDSS 429 

Query: 353 RPFYR----TLSDPVFVRGGFGNPHYVLGLRGVAFQQTGTNHTRTFRNSGTIDSLDEIPP 408 
P + T P G+ + G++F Q G D++ +P 

Sbjct: 430 NPIIQINMDTWKTPPQGASGWNTNLMRGSVSGLSFLQRDGTRLSAGMGGGFADTIYSLPA 489 

Query: 409 QDN----SGAPWNDYSHVLNHVTFVRWPGEISGSDSWRAPMFSWTHRSATPTNTI-DPER 463 
G P+ + HV G + G T + AT N I P+ 

Sbjct: 490 THYLSYLYGTPYQTSDNYSGHV------GALVGVS---------TPQEATLPNIIGQPDE 534 

Query: 464 ITQI-----PLVKAHTLQSGTTVVRGPGFTGGDILRRTSGGPFAYTIVNINGQLPQRYRA 518 
+ P KA G TVV+ G + ++ + G I N+ Y+ 

Sbjct: 535 QGNVSTMGFPFEKA---SYGGTVVK-EWLNGANAMKLSPGQSIGIPITNVTS---GEYQI 587 

Query: 519 RIRYASTTNLRIYVTV---AGERIFAG-QFNKTMDT-----GDPLTFQSFSYATINTAFT 569 
R RYAS N ++ V IF F T+D G + S AT + +FT 

Sbjct: 588 RCRYASNDNTNVFFNVDTGGANPIFQQINFASTVDNNTGVQGANGVYVVKSIATTDNSFT 647 

Query: 570 FPMSQSSFTVGADTFSSGNEVYIDRFELIPV 600 
+ + V T ++V++DR E +P+ 

Sbjct: 648 VKIPAKTINVHL-TNQGSSDVFLDRIEFVPI 677 

>spIQ45710ICEAA_BACTS Pesticidial crystal protein cry14Aa (Insecticidal delta-endotoxin 
CryXIVA(a)) (Crystaline entomocidal protoxin) (132 kDa 
crystal protein) 

pirl IT182l0 delta endotoxin - Bacillus thuringiensis 
gblAAA2l5l6.ll (Ul3955) delta endotoxin [Bacillus thuringiensisj 
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Length = 1186 

Score = 53.1 bits (126), Expect = 8e-06 
Identities = 54/260 (20%), positives = 109/260 (41%), Gaps = 34/260 (13%) 

Query: 44 LLSEFVPGVGVAFGLFDLIWGFITP-----SDWSLFLLQIEQLIEQRIETL----ERNRA 94 
L FVPG + +++ G++ P +D + 1++ 1++++ +RN 

Sbjct: 75 LAGSFVPGGTFVAPIVNMVIGWLWPHKNKTADTENLIKLIDEEIQKQLNKALLDQDRNNW 134 

Query: 95 ITTLRGLADSYEIYIEAL--REWEANPNNAQLRE---------DVRIRFANTDDALITAI 143 
+ L + D+ A+ +W + ++ +V +F + D ++IT 

Sbjct: 135 TSFLESIFDTSATVSNAIIDAQWSGTVDTTNRQQKTPTTSDYLNVVGKFDSADSSIITNE 194 

Query: 144 NNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQGWGLDIATVNNHYNR---------- 193 
N +F++ +V A L LSL + + F W + N N 

Sbjct: 195 NQIMNGNFDVAAAPYFVIGATLRLSLYQSYIKFCNSWIDAVGFSTNDANTQKANLARTKL 254 

Query: 194 -LINLIHRYTKHCLDTYNQGLENLR--GTNTRQWARFNQFRRDLTLTVLDIVALFPNYDV 250 
+ 1+ YT+ + + +N+ GTN +N + + +TL VLD+VA++ + 

Sbjct: 255 TMRTTINEYTQRVMKVFKDS-KNMPTIGTNKFSVDAYNVYVKGMTLNVLDMVAIWSSLYP 313 

Query: 251 RTYPIQTSSQLTREIYTSSV 270 
Y QT+ + TR +++ V 

Sbjct: 314 NDYTSQTAIEQTRVTFSNMV 333 
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>sp1Q457121C5BA BACTU Pesticidia1 crystal protein cry5Ba (Insecticidal delta-endotoxin 
CryVB(a» (Crystaline entomocidal protoxin) (140 kDa 
crystal protein) 

pirl IT18211 delta endotoxin - Bacillus thuringiensis (fragment) 
gb1AAA68598.11 (U19725) delta endotoxin [Bacillus thuringiensis] 

Length = 1245 

Score = 53.1 bits (126), Expect = 8e-06 
Identities = 44/149 (29%), Positives = 64/149 (42%), Gaps = 13/149 (8%) 

Query: 146 FTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQGWGL-DIATVNNHYNRLINLIHRYTKH 204 
F TS E+ L +Y A LHL L + F W + +NN L LIH Y++ 

Sbjct: 224 FKRTSVELTL-PMYTTVATLHLLLYEGYIEFMTKWNFHNEQYLNNLKVELQQLIHSYSET 282 

Query: 205 CLDTYNQGLENLRGTNTRQWARFNQFRRDLTLTVLDIVALFPNYDVRTYPIQTSSQLTR- 263 
++ Q L L + +N++ R++T+ LDI A +P +D Y LTR 

Sbjct: 283 VRTSFLQFLPTLNNRSKSSVNAYNRYVRNMTVNCLDIAATWPTFDTHNYHQGGKLDLTRI 342 

Query: 264 ---------EIYTSSVIEDSPVSANI-PN 282 
E YT+ P +NI PN 

Sbjct: 343 ILSDTAGPIEEYTTGDKTSGPEHSNITPN 371 

Score = 29.6 bits (65), Expect = 98 
Identities = 25/97 (25%), Positives = 42/97 (42%), Gaps = 5/97 (5%) 

Query: 506 VNINGQLPQRYRARIRYASTTNLRIYVTV-AGERIFAG--QFNKTMDTGDPLTFQSFSYA 562 
+ I Q Q+Y R RYAS + +Y V E F F T + + ++ Y 

Sbjct: 601 IQITNQTKQKYEIRCRYASKGDNNVYFNVDLSENPFRNSISFGSTESSVVGVQGENGKY- 659 

Query: 563 TINTAFTFPMSQSSFTVGADTFSSGNEVYIDRFELIP 599 
+ + T + SF V T +++++DR E +P 

Sbjct: 660 ILKSITTVEIPAGSFYVHI-TNQGSSDLFLDRIEFVP 695 

>sp1Q457601C5AA BACUD Pesticidial crystal protein cry5Aa (Insecticidal delta-endotoxin 
CryVA(a» (Crystaline entomocidal protoxin) (152 kDa 
crystal protein) 

pirl IT18213 delta-endotoxin - Bacillus thuringiensis (fragment) 
gb1AAA67694.11 (L07025) delta-endotoxin [Bacillus thuringiensis] 

Length = 1385 

Score = 51.6 bits (122), Expect = 2e-05 
Identities = 134/637 (21%), positives = 239/637 (37%), Gaps 100/637 (15%) 



Query: 34 LDISLSLTRFLLSE---FVPGVGVAFGLFDLIWGFITPSDWSLFLLQ---IEQLIEQRIE 87 
++1 LSL + E F P +G+ F + P+ +F 1+++1++ + 

Sbjct: 78 VNIGLSLITLAVPEIGIFTPFIGLFFAALNKHDAPPPPNAKDIFEAMKPAIQEMIDRTLT 137 

Query: 88 TLER---NRAITTLRGLADSYEIYIEALREWEANPNNAQLREDVRIRFANTDDALITAIN 144 
E+ N 1+ L+ LA Y+ ++ ++ + + D + TD+ L ++N 

Sbjct: 138 ADEQTFLNGEISGLQNLAARYQSTMDDIQS-----HGGFNKVDSGLIKKFTDEVL--SLN 190 

Query: 145 NFTLTSFEIPL-----------LSVYVQAANLHLSLLRDAVSFGQGWGLDI----ATVNN 189 
+F + + L Y A++HL LLRD ++ G W I +++ 

Sbjct: 191 SFYTDRLPVFITDNTADRTLLGLPYYAILASMHLMLLRDIITKGPTWDSKINFTPDAIDS 250 

Query: 190 HYNRLINLIHRYTKHCLDTYNQGLENL-RGTNTRQWARFNQFRRDLTLTVLDIVALFPNY 248 
+ N I Y+K D + +GL + ++ +A+ ++ +T LD LFP + 

Sbjct: 251 FKTDIKNNIKLYSKTIYDVFQKGLASYGTPSDLESFAKKQKYIEIMTTHCLDFARLFPTF 310 

Query: 249 DVRTYPI---QTSSQLTREIY-------TSSVIEDSPVSANIPNGFNRAEFGVRPPHLMD 298 
D YP S Q TR I T+ + + S + N N P+ + 

Sbjct: 311 DPDLYPTGSGDISLQKTRRILSPFIPIRTADGLTLNNTSIDTSNWPNYENGNGAFPNPKE 370 

Query: 299 FMNSLFVTAETVRSQTVWGGHL------VSSRNTAGNRINFPSYGVFNPGGAIWIADEDP 352 
+ F + R+ +GG L + +++ R+ V G +++ + 

Sbjct: 371 RILKQFKLYPSWRAGQ-YGGLLQPYLWAIEVQDSVETRLYGQLPAVDPQAGPNYVSIDSS 429 

Query: 353 RPFYR----TLSDPVFVRGGFGNPHYVLGLRGVAFQQTGTNHTRTFRNSGTIDSLDEIPP 408 
P + T P G+ + G++F Q G D++ +P 

Sbjct: 430 NPIIQINMDTWKTPPQGASGWNTNLMRGSVSGLSFLQRDGTRLSAGMGGGFADTIYSLPA 489 

Query: 409 QDN----SGAPWNDYSHVLNHVTFVRWPGEISGSDSWRAPMFSWTHRSATPTNTI-DPER 463 
G P+ + HV G + G T + AT N I P+ 

Sbjct: 490 THYLSYLYGTPYQTSDNYSGHV------GALVGVS---------TPQEATLPNIIGQPDE 534 

Query: 464 ITQI-----PLVKAHTLQSGTTVVRGPGFTGGDILRRTSGGPFAYTIVNINGQLPQRYRA 518 
+ P KA G TVV+ G + ++ + G I N+ Y+ 

Sbjct: 535 QGNVSTMGFPFEKA---SYGGTVVK-EWLNGANAMKLSPGQSIGIPITNVTS---GEYQI 587 

Query: 519 RIRYASTTNLRIYVTV---AGERIFAG-QFNKTMDTGDPLTFQSFSYATINTAFTFPMSQ 574 
R RYAS N ++ V IF F T+D + + Y + A T 

Sbjct: 588 RCRYASNDNTNVFFNVDTGGANPIFQQINFASTVDNNTGVQGANGVYVVKSIATT----D 643 

Query: 575 SSFT-VGADTFS------SGNEVYIDRFELIPVTATL 604 
+SFT + A T + ++V++DR E IP + L 

Sbjct: 644 NSFTEIPAKTINVHLTNQGSSDVFLDRIEFIPFSLPL 680 

>dbjIBABl1757.11 
Length 

(AB031065) 81-kDa leukemia toxin [Bacillus thuringiensisj 
723 

Score = 51.6 bits (122), Expect = 2e-05 
Identities = 46/181 (25%), positives = 77/181 (42%), Gaps = 29/181 (16%) 

Query: 151 FEIPLLSVYVQAANLHLSLLRDAVSFGQGWGLDIATVNNHYNRLINLIHRYTKHCLDTYN 210 
+ + L + QA +HL LL+DA + G +D +N + LI LI YT TYN 

Sbjct: 269 YPVLTLPLRAQACVMHLMLLKDATTSVWGQQIDSQQLNGYKAELIRLIKVYTNDVNTTYN 328 

Query: 211 QGLE-----------------------NLRGTNTRQ---WARFNQFRRDLTLTVLDIVAL 244 
QGLE ++ +N ++ W R +++R + ++ L + AL 

Sbjct: 329 QGLELEKAKPLNYSDPEEYLQAGRPDISVLRSNFKEVMKWNRVAKYKRGMAMSALSLAAL 388 

Query: 245 FPNYDVRTYPIQTSSQL-TREIYTSSV-IEDSPVSANIPNGFNRAEFGVRPPHLMDFMNS 302 
FP + YP Q + +R+I+ + I S + F F V+ +D + 

Sbjct: 389 FPTFG-PNYPKQALKVVQSRQIFAPVIGIPGGITSQDHSGTFGSMRFDVKTYDQIDALRR 447 

Query: 303 L 303 
L 

Sbjct: 448 L 448 

Dow AgroSciences LLC 
Study ID: GH-C 5463 

Page 134 

>sp1P569551C5AC BACTU Pesticidial crystal protein cry5Ac (Insecticidal delta-endotoxin 
CryVA(c)) (Crystaline entomocida1 protoxin) (135 kDa 
crystal protein) 
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Length = 1220 

Score = 49.7 bits (117), Expect = ge-05 
Identities = 128/625 (20%), Positives = 237/625 (37%), Gaps = 91/625 (14%) 

Query: 34 LDISLSLTRFLLSE---FVPGVGVAFGLFDLIWGFITPSDWSLFLLQ---IEQLIEQRIE 87 
++1 LSL + E F P +G+ F + P+ +F 1+++1++ + 

Sbjct: 78 VNIGLSLITLAVPEIGIFTPFIGLFFAALNKHDAPPPPNAKDIFEAMKPAIQEMIDRTLT 137 

Query: 88 TLER---NRAITTLRGLADSYEIYIEALREWEANPNNAQLREDVRIRFANTDDALITAIN 144 
E+ N 1+ L+ LA Y+ ++ ++ + + D + TD+ L ++N 

Sbjct: 138 ADEQTFLNGEISGLQNLAARYQSTMDDIQS-----HGGFNKVDSGLIKKFTDEVL--SLN 190 

Query: 145 NFTLTSFEIPL-----------LSVYVQAANLHLSLLRDAVSFGQGWGLDI----ATVNN 189 
+F + + L Y A++HL LLRD ++ G W I +++ 

Sbjct: 191 SFYTDRLPVFITDNTADRTLLGLPYYAILASMHLMLLRDIITKGPTWDSKINFTPDAIDS 250 

Query: 190 HYNRLINLIHRYTKHCLDTYNQGLENL-RGTNTRQWARFNQFRRDLTLTVLDIVALFPNY 248 
+ N I Y+K D + +GL + ++ +A+ ++ +T LD LFP + 

Sbjct: 251 FKTDIKNNIKLYSKTIYDVFQKGLASYGTPSDLESFAKKKKYIEIMTTHCLDFARLFPTF 310 

Query: 249 DVRTYPI---QTSSQLTREIY-------TSSVIEDSPVSANIPNGFNRAEFGVRPPHLMD 298 
D YP S Q TR I T+ + + S + N N P+ + 

Sbjct: 311 DPDLYPTGSGDISLQKTRRILSPFIPIRTADGLTLNNTSIDTSNWPNYENGNGAFPNPKE 370 

Query: 299 FMNSLFVTAETVRSQTVWGGHL------VSSRNTAGNRINFPSYGVFNPGGAIWIADEDP 352 
+ F + R+ +GG L + +++ R+ V G +++ + 

Sbjct: 371 RILKQFKLYPSWRAGQ-YGGLLQPYLWAIEVQDSVETRLYGQLPAVDPQAGPNYVSIDSS 429 

Query: 353 RPFYR----TLSDPVFVRGGFGNPHYVLGLRGVAFQQTGTNHTRTFRNSGTIDSLDEIPP 408 
P + T P G+ + G++F Q G D++ +P 

Sbjct: 430 NPIIQINMDTWKTPPQGASGWNTNLMRGSVSGLSFLQRDGTRLSAGMGGGFADTIYSLPA 489 

Query: 409 QDN----SGAPWNDYSHVLNHVTFVRWPGEISGSDSWRAPMFSWTHRSATPTNTI-DPER 463 
G P+ + HV G + G T + AT N I P+ 

Sbjct: 490 THYLSYLYGTPYQTSDNYSGHV------GALVGVS---------TPQEATLPNIIGQPDE 534 

Query: 464 ITQI-----PLVKAHTLQSGTTVVRGPGFTGGDILRRTSGGPFAYTIVNINGQLPQRYRA 518 
+ P KA G TVV+ G + ++ + G I N+ Y+ 

Sbjct: 535 QGNVSTMGFPFEKA---SYGGTVVK-EWLNGANAMKLSPGQSIGIPITNVT---KHNYQV 587 

Query: 519 RIRYASTTNLRIYVTV---AGERIFAG-QFNKTMDTGDPLTFQSFSYATINTAFTFPMSQ 574 
R RYAS ++ ++ V IF F T+D+ + ++ Y + + T + 

Sbjct: 588 RCRYASNSDNPVFFNVDTGGANPIFQQINFASTVDSNMGVKEENGVY-VVKSIKTVEIPA 646 

Query: 575 SSFTVGADTFSSGNEVYIDRFELIP 599 
SF V T +++++DR E +P 

Sbjct: 647 GSFYVHV-TNQGSSDLFLDRIEFVP 670 
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>spIQ45730ICBBA_BACTJ Pesticidial crystal protein cry11Ba (Insecticidal delta-endotoxin 
CryXIB(a)) (Crystaline entomocidal protoxin) (81 kDa 
crystal protein) 

emb1CAA60504.11 (X86902) mosquitocidal toxin [Bacillus thuringiensisj 
Length = 724 

Score = 47.8 bits (112), Expect = 3e-04 
Identities = 33/164 (20%), positives = 69/164 (41%), Gaps = 12/164 (7%) 

Query: 67 TPSDWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEANPNNAQLRE 126 
TP+ ++++ L++QR++ +G+ D +++ + + + + A 

Sbjct: 67 TPATMDKVRIEVQTLLDQRLQDDRVKILEGEYKGIIDVSKVFTDYVNQSKFETGTANRL- 125 

Query: 127 DVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQGWGL---D 183 
F +T + LI+ + F + +E +S++ Q HL LL+D + G WG D 

Sbjct: 126 -----FFDTSNQLISRLPQFEIAGYEGVSISLFTQMCTFHLGLLKDGILAGSDWGFAPAD 180 

Query: 184 IATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTNTRQWARF 227 
+ +NR +N Y + Y++ L N + F 

Sbjct: 181 KDALICQFNRFVN---EYNTRLMVLYSKEFGRLLAKNLNEALNF 221 
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>spIP21256ICBAA_BACTI Pesticidial crystal protein cry11Aa (Insecticidal delta-endotoxin 
CryXIA(a)) (Crystaline entomocidal protoxin) (72 kDa 
crystal protein) 

pirllA43647 72K crystal protein - Bacillus thuringiensis subsp. israelensis 
gb1AAA22352.11 (M31737) mosquito-toxic crystal protein [Bacillus thuringiensis] 

Length = 643 

Score = 47.0 bits (110), Expect = 6e-04 
Identities = 32/154 (20%), positives = 65/154 (41%), Gaps = 6/154 (3%) 

Query: 58 LFDLIWGFITPSDWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEA 117 
+ LI+ P+ ++E LI Q++ N RG+ + +++ +++ 

Sbjct: 58 VLSLIFPGSQPATMEKVRTEVETLINQKLSQDRVNILNAEYRGIIEVSDVFDAYIKQPGF 117 

Query: 118 NPNNAQLREDVRIRFANTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFG 177 
P A + F N A+I + F + ++E ++++ Q LHL+LL+D + G 

Sbjct: 118 TPATA------KGYFLNLSGAIIQRLPQFEVQTYEGVSIALFTQMCTLHLTLLKDGILAG 171 

Query: 178 QGWGLDIATVNNHYNRLINLIHRYTKHCLDTYNQ 211 
WG A V++ + Y + Y + 

Sbjct: 172 SAWGFTQADVDSFIKLFNQKVLDYRTRLMRMYTE 205 

>sp1P569561CLAA BACTU Pesticidial crystal protein cry21Aa (Insecticidal delta-endotoxin 
CryXXIA(a)) (Crystaline entomocidal protoxin) (132 kDa 
crystal protein) 

Length = 1167 

Score = 45.8 bits (107), Expect = 0.001 
Identities = 90/447 (20%), positives = 167/447 (37%), Gaps = 76/447 (17%) 

Query: 156 LSVYVQAANLHLSLLRDAVSFGQGW---GLDIATVNNHYNRLINLIHRYTKHCLDTYNQG 212 
L +Y A L+L L + + F + W D + +N L I Y+ T+ + 

Sbjct: 231 LPMYTTGATLNLILHQGYIQFAERWKSVNYDESFINQTKVDLQRRIQDYSTTVSTTFEKF 290 

Query: 213 LENLRGTNTRQWARFNQFRRDLTLTVLDIVALFPNYDVRTYPIQTSSQL--TREIY---- 266 
L +N ++N++ R +TL LDI A +P D YP QL TR ++ 

Sbjct: 291 KPTLNPSNKESVNKYNRYVRSMTLQSLDIAATWPTLDNVNYPSNVDIQLDQTRLVFSDVA 350 

Query: 267 ---------TSSVIED-SPVSANIPNGFNRAEFGVRPPHLMDFMNSLFVTAETVRSQTV- 315 
TS++I+ +P++ I GF + + + + S+ + V S++V 

Sbjct: 351 GPWEGNDNITSNIIDVLTPINTGI--GFQESSDLRKFTYPRIELQSMQFHGQYVNSKSVE 408 

Query: 316 ---WGGHLVSSRN---TAG-------NRINFPSYGVFNPGGAIWIADEDPRPFYRTLSDP 362 
G ++ +N TAG N+ N +YG I Y L+ 

Sbjct: 409 HCYSDGLKLNYKNKTITAGVSNIDESNQNNKHNYGPVINSPITDINVNSQNSQYLDLNS- 467 

Query: 363 VFVRGGFGNPHYVLGLRGVAFQQTGTNHTRTFRNSGTIDSLDEIPPQDNSGAPWNDYSHV 422 
V V GG V G ++ N + I S+ + + + ++ 

Sbjct: 468 VMVNGG----QKVTGCSPLSSNGNSNNAALPNQKINVIYSVQSNDKPEKHADTYRKWGYM 523 

Query: 423 LNHVTFVRWPGEISGSDSWRAPMFSWTHRSATPTNTIDPERITQIPLVKAHTLQSG---T 479 
+H+ + P + G IDP+ L+K + G + 

Sbjct: 524 SSHIPYDLVPENVIGD--------------------IDPDTKQPSLLLKGFPAEKGYGDS 563 

Query: 480 TVVRGPGFTGGDILRRTSGGPFAYTIVNINGQLPQRYRARIRYASTTNLRIYVTVAGERI 539 
G + ++ TS + + + Q Q+YR RIRYA+ G+ 

Sbjct: 564 IAYVSEPLNGANAVKLTS---YQVLQMEVTNQTTQKYRIRIRYAT----------GGDTA 610 

Query: 540 FAGQFNKTMDTGDPLTFQSFSYATINT 566 
+ F+ +G+ LT + +++++++ 

Sbjct: 611 ASIWFHIIGPSGNDLTNEGHNFSSVSS 637 

>spIQ45755ICDAA_BACTU Pesticidial crystal protein cry13Aa (Insecticidal delta-endotoxin 
CryXIIIA(a)) (Crystaline entomocidal protoxin) (88 kDa 
crystal protein) 

gb1AAA22356.11 (L07023) delta-endotoxin [Bacillus thuringiensis] 
Length = 803 
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Score = 44.3 bits (103), Expect = 0.004 
Identities = 63/278 (22%), Positives = 108/278 (38%), Gaps = 42/278 (15%) 

Query: 45 LSEFVPGVGVAFGLFDLIWG------------FITPSOWSLFLLQIEQLIEQRIETLERN 92 
L +PGV VA L ++ G IT 0 + + E+L +Q 1+ L + 

Sbjct: 92 LGAAIPGVSVAVPLISMLVGVFWPKGTNNQENLITVIOKEVQRILDEKLSDQLIKKLNAD 151 

Query: 93 -RAITTLRGLAOSYEIYIEALREWEANPNNAQLREDVRIRFANTDOA-------LITAIN 144 
A T L + E+ I+A E N+ + + + + D A L ++ 

Sbjct: 152 LNAFTDL--VTRLEEVIIDATFE-----NHKPVLQVSKSNYMKVOSAYFSTGGILTLGMS 204 

Query: 145 NFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQGWGLDIATVNNHYNRLINL------- 197 
+F ++ +YV A + LS + FG W + +++ + ++ 

Sbjct: 205 DFLTDTYSKLTFPLYVLGATMKLSAYHSYIQFGNTWLNKVYDLSSOEGKTMSQALARAKQ 264 

Query: 198 -----IHRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLTLTVLDIVALFPNYDVRT 252 
I YT L+ + L +L +N +N + R + L LDIVA +P 

Sbjct: 265 HMRQDIAFYTSQALNMFTGNLPSL-SSNKYAINDYNVYTRAMVLNGLOIVATWPTLYPOD 323 

Query: 253 YPIQTSSQLTREIYTSSV--IEDSPVSANIPNGFNRAE 288 
Y Q + TR 1++ V E SIN F+ + 

Sbjct: 324 YSSQIKLEKTRVIFSDMVGQSESROGSVTIKNIFDNTD 361 
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>spIQ9ZIU5ICBBB_BACTV Pesticidial crystal protein cry11Bb (Insecticidal delta-endotoxin 
CryXIB(b)) (Crystaline entomocidal protoxin) (84 kDa 
crystal protein) 

gb1AAC97162.11 (AF017416) d-endotoxin [Bacillus thuringiensisl 
Length = 750 

Score = 43.9 bits (102), Expect = 0.005 
Identities = 32/155 (20%), Positives = 62/155 (39%), Gaps = 12/155 (7%) 

Query: 76 LQIEQLIEQRIETLERNRAITTLRGLADSYEIYIEALREWEANPNNAQLREDVRIRFANT 135 
L+++ ++ Q ++T G +++ + + + P A + F N 

Sbjct: 76 LEVQTILNQTLQTDRVATLKAEYEGFIHLGKVFTDYVSQSTFTPATA------KTHFLNM 129 

Query: 136 DDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLROAVSFGQGWGL---OIATVNNHYN 192 
+ LI + F + +E +S++ Q LHL LL+D + G WG 0 ++ +N 

Sbjct: 130 SNLLIQRLPQFEIAGYEGVSISLFTQMCTLHLGLLKOGILAGSDWGFTPEOKDSLICQFN 189 

Query: 193 RLINLIHRYTKHCLDTYNQGLENLRGTNTRQWARF 227 
R +N Y + Y+ L N + F 

Sbjct: 190 RYVN---EYNTRMMGLYSIEFGRLLAKNLNEALNF 221 

>embICAA98839.11 (Z74314) ORF YOR017c [Saccharomyces cerevisiael 
Length 658 

Score = 40.0 bits (92), Expect = 0.073 
Identities = 34/161 (21%), positives = 71/161 (43%), Gaps = 12/161 (7%) 

Query: 134 NTOOALITAINNFTLTSFEIPLLSVYVQAANLHLSLLROAVSFGQGWGLOIATVNNHYNR 193 
N 0 L +++++F L++ E P + N H++ + GQG G OIA +H + 

Sbjct: 109 NNPOTLSSSLSSFILSNHEEPAIK-----PNKHVAHRNNITETGQGSGEDIAKQQSHQPQ 163 

Query: 194 LINLIHRYTKHCLOTYNQGLENLRGTNTRQWARFNQFRROLTLTVLOIVALFPNYOVRTY 253 
+++ H+ + + ++G + + T + OLTL + +P+ 

Sbjct: 164 VLH--HQTSLKPIQNVOEGCISPKSTYQES---LHGISEOLTLKPVSSATYYPHKSKAOS 218 

Query: 254 PIQTSSQLTREIYT--SSVIEOSPVSANIPNGFNRAEFGVR 292 
+ ++ +1 T + I + A +P+ +NR F V+ 

Sbjct: 219 GYEEKOKMENOIOTIQPATINCASGIATLPSSYNRHTFKVK 259 

>refINP_010300.11 (NC_001136) Shows homology to basic leucine zipper family of 
transcription factors; Kcs1p [Saccharomyces cerevisiael 

pirl IS54640 KCS1 protein - yeast (Saccharomyces cerevisiae) 
emb1CAA89842.11 (Z49770) unknown [Saccharomyces cerevisiael 
emb1CAA65208.11 (X95966) orf:PZF1050 [Saccharomyces cerevisiael 
emb1CAA98837.11 (Z74313) ORF YOR017c [Saccharomyces cerevisiael 
gb1AAB36234.11 (S81651) Kcs1 [Saccharomyces cerevisiael 
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Length ~ 1050 

Score ~ 40.0 bits (92), Expect ~ 0.073 
Identities ~ 34/161 (21%), positives ~ 71/161 (43%), Gaps ~ 12/161 (7%) 

Query: 134 NTDDALITAINNFTLTSFEIPLLSVYVQAANLHLSLLRDAVSFGQGWGLDIATVNNHYNR 193 
N D L +++++F L++ E P + N H++ + GQG G DIA +H + 

Sbjct: 109 NNPDTLSSSLSSFILSNHEEPAIK-----PNKHVAHRNNITETGQGSGEDIAKQQSHQPQ 163 

Query: 194 LINLIHRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLTLTVLDIVALFPNYDVRTY 253 
+++ H+ + + ++G + + T + DLTL + +P+ 

Sbjct: 164 VLH--HQTSLKPIQNVDEGCISPKSTYQES---LHGISEDLTLKPVSSATYYPHKSKADS 218 

Query: 254 PIQTSSQLTREIYT--SSVIEDSPVSANIPNGFNRAEFGVR 292 
+ ++ +1 T + I + A +P+ +NR F V+ 

Sbjct: 219 GYEEKDKMENDIDTIQPATINCASGIATLPSSYNRHTFKVK 259 

>refINP_437949.11 (NC_003078) putative regulatory protein, possibly two-component 
response regulator [Sinorhizobium me1i1otil 

emb1CAC49809.11 (AL603647) putative regulatory protein, possibly two-component 
response regulator [Sinorhizobium me1i1otil 

Length ~ 554 

Score ~ 37.0 bits (84), Expect ~ 0.62 
Identities ~ 43/162 (26%), positives ~ 71/162 (43%), Gaps ~ 18/162 (11%) 

Query: 294 PHLMDFMNSLFVTAETVRS-----QTVWGGHLVSSRNTAGNRINFPSYGVFNPGGAIWIA 348 
P + D + L T + V S Q VWGG +V S +T + IN + + GG + 

Sbjct: 51 PQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIV-SESTITSHINAVRKAIGDTGGEQRLI 109 

Query: 349 DEDPRPFYRTLSDPVFVR-GGFGNPHYVLGLRGVAFQQT-GTNHTRTFRNSGTIDSLDEI 406 
R +R + D +R GG G +G G A Q + G+ T + S+ + 

Sbjct: 110 RTVARKGFRFVGD---IRIGGIGEVRQPVG-PGAALQASGGSGETASALVLPDKPSITVL 165 

Query: 407 PPQDNSGAPWNDY------SHVLNHVTFVRWPGEISGSDSWR 442 
P Q+ SG P +Y ++ ++ +RW 1+ + S+R 

Sbjct: 166 PFQNLSGDPEQEYFADGIVEDIITALSRIRWLFVIARNSSFR 207 

Database: All non-redundant GenBank CDS 
trans1ations+PDB+SwissProt+PIR+PRF 

Posted date: Apr 9, 2002 12:51 PM 
Number of letters in database: 288,098,425 
Number of sequences in database: 919,193 

Lambda K H 
0.321 0.137 0.417 

Gapped 
Lambda K H 

0.267 0.0410 0.140 

Matrix: BLOSUM62 
Gap Penalties: Existence: 11, Extension: 1 
Number of Hits to DB: 364,451,623 
Number of Sequences: 919193 
Number of extensions: 16231924 
Number of successful extensions: 31053 
Number of sequences better than 100.0: 244 
Number of HSP's better than 100.0 without gapping: 185 
Number of HSP's successfully gapped in prelim test: 60 
Number of HSP's that attempted gapping in prelim test: 30119 
Number of HSP's gapped (non-prelim): 347 
length of query: 605 
length of database: 288,098,425 
effective HSP length: 126 
effective length of query: 479 
effective length of database: 172,280,107 
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effective search space: 82522171253 
effective search space used: 82522171253 
T: 11 
A: 40 
Xl: 16 ( 7.4 bits) 
X2: 38 (14.6 bits) 
X3: 64 (24.7 bits) 
Sl: 41 (21. 8 bits) 
S2: 65 (29.6 bits) 
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FIGURE 3: Blastp results of accession AAM06002.1 against the NCBI Protein nr database. 

BLASTP 2.2.3 [Apr-24-2002] 

Reference: 
Altschul, Stephen F., Thomas L. Madden, Alejandro A. Schaffer, 
Jinghui Zhang, Zheng Zhang, Webb Miller, and David J. Lipman (1997), 
"Gapped BLAST and PSI-BLAST: a new generation of protein database search 
programs", Nucleic Acids Res. 25:3389-3402. 

RID: 1020211656-026968-16488 

Query= 
(171 letters) 

Database: All non-redundant GenBank CDS 
trans1ations+PDB+SwissProt+PIR+PRF 

925,521 sequences; 290,391,215 total letters 

If you have any problems or questions with the results of this search 
please refer to the BLAST FAQs 

Taxonomy reports 

Score E 
Sequences producing significant alignments: 

giI20091447IrefINP_617522.11 (NC 003552) hypothetical prote .. . 
gi1157219931gb1AAG36711.11 (AY008143) crystal protein [Baci .. . 
gi112616241gb1AAB00958.11 (L49391) CGCryV gene product [Bac .. . 
gi1145378121gb1AAK66742.11AF3732071 (AF373207) Cry1Ia [Bac .. . 
gi116212161emb1CAA70124.11 (Y08920) Bt toxin [Bacillus thur .. . 
gi184691491sp1Q457521C1IA_BACTK Pesticidial crystal protein .. . 
gi133295931gb1AAC26910.11 (AF076953) insecticidal protein [ .. . 
gil89279971splQ9XDL11C1ID BACTU Pesticidial crystai protein .. . 
gi184691371sp1Q037451C1EB-BACTA Pesticidial crystal protein .. . 
gi189280121sp10879051COAA=BACTJ Pesticidial crystal protein .. . 
gil21198641pirllI39814 insecticidal protein cryV1 - Bacillu .. . 
gil2824621pirllS25383 parasporal crystal protein cryV - Bac .. . 
gi11427591gb1AAA22349.11 (M63897) ORF [Bacillus thuringiensis] 
gil985161pirllB42459 hypothetical protein 2 (cryIF 3' regia .. . 
gi113458421sp1P055171C1BA_BACTK PESTICIDIAL CRYSTAL PROTEIN .. . 
gi 144867141gb1AAK63251.11AF368257 1 (AF368257) Cry1Ba [Bac .. . 
gi 12000021emb1CAA65003.11 (X95704) cry1Ba2 [Bacillus thuri .. . 
gi 89280081spl0323211CKAA BACUF Pesticidial crystal protein .. . 
gi 120033231gb1AAG43526.11AF211190 1 (AF211190) Cry1I [Baci .. . 
gi 84691331spl0663771C1FB BACTM PESTICIDIAL CRYSTAL PROTEIN .. . 
gi 29827441dbj1BAA25298.11 (AB012288) CryINA67-1 [Bacillus .. . 
gi 4215411pirl IS32649 parasporal crystal protein - Bacillus .. . 
gi 84691571spl0060141C9DA BACTP PESTICIDIAL CRYSTAL PROTEIN .. . 
gi 488801emb1CAA41425.11 -(X58534) crystal protein [Bacillus .. . 
gi 84691641sp1Q990311C9AA_BACTG PESTICIDIAL CRYSTAL PROTEIN .. . 
gi 84691601sp1Q457331C9CA_BACTO Pesticidial crystal protein .. . 
gi 89279791spl0858051C1BE BACTU Pesticidial crystal protein .. . 
gi 2815886IgbIAAB97923.11- (AF042733) delta-endotoxin [Bacil .. . 
gi 8469153IspIQ9ZAZ5IC1BD_BACTZ Pesticidial crystal protein .. . 
gi 89280071sp10323071CJAA_BACTJ Pesticidia1 crystal protein .. . 
gi 8469150lsplQ457741C1BC BACTM PESTICIDIAL CRYSTAL PROTEIN .. . 
gi 84691451sp1Q457391C1BB=BACTU PESTICIDIAL CRYSTAL PROTEIN .. . 
gi 84691581sp1Q037491C7AA_BACTU PESTICIDIAL CRYSTAL PROTEIN .. . 
gi 89280391sp1Q9X5971CQAA_BACTF Pesticidial crystal protein .. . 
gi 1175341sp1P096651CRYS_BACTS 130 KD CRYSTAL PROTEIN (DELT .. . 
gi 59017031gb1AAD55382.11AF154676 1 (AF154676) 135 kDa inse .. . 
gi 1171233IgbIAAA86265.11 (U43605) CryIA(a) [Bacillus thuri .. . 
gi 7436351prfl 12013214A lepidopteran-specific protoxin [Bac .. . 

(bits) Value 

343 
76 
68 
68 
68 
68 
68 
67 
67 
66 
66 
66 
66 
66 
64 
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64 
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62 
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gi 804481pirl IA22617 parasporal crystal protein - Bacillus .. . 
gi l1753llspIP09664ICRYS_BACTE 133 KD CRYSTAL PROTEIN (DELT .. . 
gi l175401sp1P164781CRYU_BACTA 135 KD CRYSTAL PROTEIN (DELT .. . 
gi 2260531prfl 11409l95A l35kD insecticidal protein [Bacillu .. . 
gi 5669035IgbIAAD46l39.lIAF08l790_l (AF08l790) insecticidal .. . 
gi 66870731ernb1CAA70856.ll (Y09663) delta-endotoxin [Bacill .. . 
gi 6255481pirl IJC2219 lepidopteran-specific protoxin - Baci .. . 
gi 46662841dbj1BAA772l3.ll (AB02626l) BtT84Al crystal prote .. . 
gi 8469l521sp1Q9S5151ClAG_BACTU PESTICIDIAL CRYSTAL PROTEIN .. . 
gi 19425251pdbllCIYI Insecticidal Toxin: Structure And Cha .. . 
gi 40904351gb1AAC98807.ll (U63372) truncated CrylAc [synthe .. . 
gi 2555l471gb1AAC63055.ll (AF023672) CryIA(c) [synthetic co .. . 
gi 1171235IgbIAAA86266.ll (U43606) CryIA(c) [Bacillus thuri .. . 
gi 985331pirl ISl1445 parasporal crystal protein cryIA.c - B .. . 
gi 84691411sp1Q457l51C1KA_BACTM Pesticidial crystal protein .. . 
gi 50527741gb1AAD38701.11AF148644 1 (AF148644) insecticidal .. . 
gi 59l62301gb1AAD55947.11 (AF177675) Cry lAc insecticidal t .. . 
gi l175471splP050681C1AC BACTK Pesticidial crystal protein .. . 
gi 1431261 gb I AAA73077 . 11- (M7324 9) [Bacillus thuringiensis g .. . 
gi l427421gb1AAA22339.11 (M73248) cryIA(c)3 [Bacillus thuri .. . 
gi 39797l71ernb1CAA10270.11 (AJ130970) crystal toxin protein .. . 
gi 84691401sp1Q457091ClIB_BACTE Pesticidial crystal protein .. . 
gi 90871341sp1Q457071C7AB_BACUA Pesticidial crystal protein .. . 
gi l3l732401gb1AAK14337.11 (AF327925) insecticidal crystal .. . 
gi 54664llgb1AAB30710.11 insecticidal protein Cry I A (c) p .. . 
gi 37l94311gb1AAC63366.ll (AF093l07) delta-endotoxin [Bacil .. . 
gi 84691361sp1Q037441ClAD_BACTA Pesticidial crystal protein .. . 
gi 2254721prfl 11304168B endotoxin delta 1 [Bacillus thuring .. . 
gil84691341splP569531ClCB BACTG PESTICIDIAL CRYSTAL PROTEIN .. . 
gi 89280191sp1Q457051C8BA=BACUK Pesticidial crystal protein .. . 
gi 4776391pirl IA49785 parasporal crystal protein cryIA(c) - .. . 
gi 84691381sp1Q037461ClFA_BACTA Pesticidial crystal protein .. . 
gi 84691391sp1Q037481ClAE_BACTL PESTICIDIAL CRYSTAL PROTEIN .. . 
gi 131732381gb1AAK14336.11 (AF327924) insecticidal crystal .. . 
gi 2414l561ernb1CAA70925.11 (Y09787) delta-endotoxin [Bacill .. . 
gi 8469l5llsp1Q574581ClEA_BACTX Pesticidial crystal protein .. . 
gi 1427521gb1AAA22345.ll (M73252) cryIE(a) [Bacillus thurin .. . 
gi 19466221gb1AAD04732.ll (U94323) Cry1Ea4 [Bacillus thurin .. . 
gi 5386241pirl IA37829 parasporal crystal protein - Bacillus .. . 
gi 804571pirl IA26461 parasporal crystal protein Bt2 - Bacil .. . 
gi 2081551gb1AAA72985.11 (M60856) cryIA(a) [synthetic canst .. . 
gi l175361sp1P096661CRYT_BACTA 130 KD CRYSTAL PROTEIN (DELT .. . 
gi ll7539IspIP2l257ICRYT_BACTK 130 KD CRYSTAL PROTEIN (DELT .. . 
gi l175431sp1P096671CRYV_BACTA 130 KD CRYSTAL PROTEIN (DELT .. . 
gi 804741pirl IA29125 parasporal crystal protein - Bacillus .. . 
gi 1175331sp1P065781C1AB_BACTK PESTICIDIAL CRYSTAL PROTEIN .. . 
gi 104408861gb1AAG16877.ll (U94l9l) delta endotoxin [Bacill .. . 
gi 84691471splQ457471ClDB BACTU PESTICIDIAL CRYSTAL PROTEIN .. . 
gi 8469154IspIQ9ZAZ6IC1GB=BACTZ Pesticidial crystal protein .. . 
gi 17698671ernb1CAA67557.ll (X99l03) delta-endotoxin [synthe .. . 
gi l38990l01gb1AAK48937.l1AF358862 2 (AF358862) insecticida .. . 
gi 804511pirl IS04181 parasporal crystal protein - Bacillus .. . 
gi l12776391pirl IJC7l40 protoxin - Bacillus thuringiensis 
gi l2348841ernb1CAA65457.11 (X96682) delta-endotoxin [Bacill .. . 
gi 142750 I gb I AAA22343 .11 (M7325l) cryIC (b) [Bacillus thurin .. . 
gi 84889681splP055l81ClCA BACTE Pesticidial crystal protein .. . 
gi l69457721dbj1BAB720l8.11 (AB074414) insecticidal crystal .. . 
gil804521pirilS00944 parasporal crystal protein - Bacillus .. . 
gi11175421sp1P096631CRYU_BACTK 131 KD CRYSTAL PROTEIN (DELT .. . 
gil89280431splQ9ZNL91C9EA BACTA Pesticidial crystal protein .. . 
gi19087l351sp1Q457081C7AB=BACUK Pesticidial crystal protein .. . 
gi1714ll4llgb1AAF37224.l1AF2l5647 1 (AF215647) toxin CrylCa .. . 
gi1141900611gb1AAK55546.11AF375608l (AF375608) crystal pro .. . 
gi1173856501dbj1BAB78603.11 (AB075462) crystal protein CryE .. . 
gi147l28llernb1CAA5l996.ll (X73600) CryIIIA insecticidal cry .. . 
gil6403621pdbllDLCI Delta-Endotoxin Cryiiia (Bt13) 
gi1208l531gb1AAA73184.11 (M84650) crystal toxin [synthetic .. . 
gil804531pirllA27323 parasporal crystal protein CryIIIA - B .. . 
gi11430841gb1AAA22542.ll (M30503) insect control protein [B .. . 

62 3e-09 
62 3e-09 
62 3e-09 
62 3e-09 
62 3e-09 
62 3e-09 
62 3e':'09 
62 4e-09 
61 4e-09 
61 4e-09 
61 4e-09 
61 4e-09 
61 4e-09 
61 4e-09 
61 5e-09 
61 5e-09 
61 5e-09 
61 5e-09 
61 5e-09 
61 5e-09 
61 5e-09 
61 5e-09 
60 7e-09 
60 7e-09 
60 8e-09 
60 8e-09 
60 ge-09 
60 le-08 
59 1e-08 
59 2e-08 
59 2e-08 
59 2e-08 
59 2e-08 
59 2e-08 
59 3e-08 
58 3e-08 
58 3e-08 
58 3e-08 
58 3e-08 
58 4e-08 
58 4e-08 
58 4e-08 
58 4e-08 
58 4e-08 
58 4e-08 
58 4e-08 
58 4e-08 
58 4e-08 
58 4e-08 
58 4e-08 
58 4e-08 
58 4e-08 
58 4e-08 
58 5e-08 
58 5e-08 
58 5e-08 
57 5e-08 
57 5e-08 
57 6e-08 
57 6e-08 
57 6e-08 
57 7e-08 
57 7e-08 
57 ge-08 
57 le-07 
56 1e-07 
56 le-07 
56 le-07 
56 le-07 
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gi/117325/sp/P07130/C3AA_BACTT Pesticidial crystal protein .. . 
gi/117529/sp/P19415/C1DA BACTA PESTICIDIAL CRYSTAL PROTEIN .. . 
gi/19386614/dbj/BAB72016~2/ (AB074413) insecticidal crystal .. . 

56 le-07 
55 2e-07 
54 5e-07 l

-~ 

I 
gi/8469146/sp/Q45746/C1GA_BACTU PESTICIDIAL CRYSTAL PROTEIN .. . 54 5e-07 
gi/8928011/sp/086170/CJBA_BACUH Pesticidia1 crystal protein .. . 54 6e-07 
gi/8469161/sp/Q45744/C3CA BACTK PESTICIDIAL CRYSTAL PROTEIN .. . 
gi/9828610/gb/AAG00235.1/AF285775_1 (AF285775) parasporal i .. . 

54 6e-07 
54 8e-07 

gi/8469159/sp/Q45706/C8CA_BACTP PESTICIDIAL CRYSTAL PROTEIN .. . 54 le-06 
gi/8928018/sp/Q45704/C8AA_BACUK Pesticidial crystal protein .. . 53 le-06 
gi/17385646/dbj/BAB78601.1/ (AB075460) crystal protein CryE .. . 53 le-06 
gi/8928040/sp/Q9X682/CSAA_BACTF Pesticidial crystal protein .. . 53 le-06 
gi/17385648/dbj/BAB78602.1/ (AB075461) crystal protein CryE .. . 52 2e-06 
gi/8469148/sp/Q45748/C1HA_BACTU PESTICIDIAL CRYSTAL PROTEIN .. . 52 3e-06 
gi/80469/pir/ /B29838 paraspora1 crystal protein - Bacillus .. . 51 5e-06 
gi/117329/sp/P09662/CAAA_BACTI PESTICIDIAL CRYSTAL PROTEIN .. . 51 6e-06 
gi/10719937/sp/Q45882/CGAA_CLOBI Pesticidia1 crystal-like p .. . 50 8e-06 
gi/117324/sp/P17969/C3BA_BACTO PESTICIDIAL CRYSTAL PROTEIN .. . 50 1e-05 
gi/8469142/sp/Q45716/C1JB_BACTU Pesticidial crystal protein .. . 50 le-05 
gi/8469143/sp/Q45718/CIHB_BACTM Pesticidia1 crystal protein .. . 50 1e-05 
gi/940200/gb/AAA74198.1/ (U31633) Cry3Bb2 [Bacillus thuring .. . 49 3e-05 
gi/15988322/pdb/1JI6/A Chain A, Crystal Structure Of The In .. . 49 3e-05 
gi/8469155/sp/Q06117/C3BB_BACTU Pesticidial crystal protein .. . 48 3e-05 
gi/1669651/emb/CAA70506.1/ (Y09326) delta-endotoxin [Bacill .. . 48 4e-05 
gi/8928014/sp/P56956/CLAA_BACTU Pesticidial crystal protein .. . 47 7e-05 
gi/8928013/sp/087906/CPAA_BACTJ Pesticidial crystal protein .. . 47 le-04 
gi/8488969/sp/P05519/C4BA_BACTI PESTICIDIAL CRYSTAL PROTEIN .. . 46 le-04 
gi/8927981/sp/087404/ClIC_BACTU Pesticidial crystal protein .. . 46 le-04 
gi/40310/emb/CAA30114.1/ (X07082) delta-endotoxin {AA 1 - 1 .. . 46 2e-04 
gi/629164/pir/ /S39536 parasporal crystal protein-related pr .. . 45 2e-04 
gi/1334252/emb/CAA52927.1/ (X75019) delta-endotoxin [Bacill .. . 45 2e-04 
gi/8469144/sp/Q45738/C1JA_BACTU PESTICIDIAL CRYSTAL PROTEIN .. . 45 3e-04 
gi/117544/sp/PI6480/C4AA_BACTI PESTICIDIAL CRYSTAL PROTEIN .. . 
gi/8928021/sp/Q45712/C5BA BACTU Pesticidial crystal protein .. . 
gi/80463/pir/ /A26858 130K delta-endotoxin - Bacillus thurin .. . 
gi/8928024/sp/Q45754/CCAA_BACTU Pesticidial crystal protein .. . 

45 4e-04 
44 5e-04 
44 5e-04 
43 0.001 L 

gi/8927987/sp/P56955/C5AC_BACTU Pesticidial crystal protein .. . 42 0.002 
gi/8469135/sp/P96315/CIAF BACTU Pesticidial crystal protein .. . 
gi/8927991/sp/Q45760/C5AA=BACUD Pesticidial crystal protein .. . 

42 0.003 
41 0.004 

gi/8928030/sp/Q9S597/CRAA_BACUH Pesticidial crystal protein .. . 41 0.005 
gi/8927990/sp/Q45753/C5AB_BACUD Pesticidial crystal protein .. . 40 0.008 
gi/8928020/sp/Q45710/CEAA BACTS Pesticidial crystal protein .. . 
gi/117541/sp/P16479/CRYU_BACTI 130 KD CRYSTAL PROTEIN {DELT .. . 

40 0.012 
39 0.023 

gi/117538/sp/PI1782/CRYT BACTI 130 KD CRYSTAL PROTEIN {DELT .. . 
gi/17977981/emb/CAC80986~1/ (AJ251978) Cry30Aa protein [Bac .. . 

39 0.029 
38 0.053 

gi/9798640/dbj/BABl1757.1/ (AB031065) 81-kDa leukemia toxin .. . 37 0.12 
gi/8469165/sp/Q45755/CDAA_BACTU Pesticidial crystal protein .. . 
gi/13173242/gb/AAK14338.1/ (AF327926) insecticidal crystal .. . 
gi/17977979/emb/CAC80985.1/ (AJ251977) Cry29Aa protein [Bac .. . 

35 0.23 
35 0.45 
33 0.98 u 

Alignments 

>gi/20091447/ref/NP_617522.1/ (NC_003552) hypothetical protein [Methanosarcina acetivorans str. 
C2A] 

gi/19916590/gb/AAM06002.1/ (AE010957) hypothetical protein [Methanosarcina acetivorans str. 
C2A] 

Length = 171 

Score = 343 bits (879), Expect = 6e-94 
Identities = 171/171 (100%), positives = 171/171 (100%) 

Query: 1 MHLTLLRDGALYGFSWGWNEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSNK 60 
MHLTLLRDGALYGFSWGWNEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSNK 

Sbjct: 1 MHLTLLRDGALYGFSWGWNEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSNK 60 
I ! 

Query: 61 HYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAVGTADNSGA 120 I 
HYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAVGTADNSGA L; 

Sbjct: 61 HYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAVGTADNSGA 120 

I ; 

Query: 121 LNFPQHPKSRSQKWKSGPGTGLMPVRLLTRTTEGQYLRKHYGKKNLMPGVD 171 ! 
i 
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LNFPQHPKSRSQKWKSGPGTGLMPVRLLTRTTEGQYLRKHYGKKNLMPGVD 
Sbjct: 121 LNFPQHPKSRSQKWKSGPGTGLMPVRLLTRTTEGQYLRKHYGKKNLMPGVD 171 
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>giI15721993IgbIAAG36711.11 (AY008143) crystal protein [Bacillus thuringiensis serovar 
yunnanensis] 

Length = 1236 

Score = 75.9 bits (185), Expect = 2e-13 
Identities = 41/127 (32%), positives = 64/127 (50%), Gaps = 4/127 (3%) 

Query: 1 MHLTLLRDGALYGFSWGWNEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSNK 60 
+HL L+DG +G WG + + I Y Y Y+ GL D+ ++ P+ 

Sbjct: 202 LHLIHLKDGVQFGEEWGMDSATVDRFYSYLKSDIEIYTNYCIDWYNKGLSDSIESEPTWN 261 

Query: 61 HYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAVGTADNSGA 120 
+ NT N + R+MTL VLD +W +DP +YP P + L+RE+Y+ A+G+ + 

Sbjct: 262 GW----NTFNNFRRDMTLMVLDLVSIWPTYDPRRYPLPTKSQLTRELYTQAIGSYKSVEP 317 

Query: 121 LNFPQHP 127 
L P P 

Sbjct: 318 LLPPPSP 324 

>giI1261624IgbIAAB00958.11 (L49391) CGCryV gene product [Bacillus thuringiensis] 
Length = 719 

Score = 67.8 bits (164), Expect = 5e-11 
Identities = 47/136 (34%), positives = 67/136 (48%), Gaps = 18/136 (13%) 

Query: 1 MHLTLLRDGALYGFSWGW-NEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQ-KNAPS 58 
+HL LLRD +++G WG + EI Q V+ G Y ++ K YS GL + + NA S 

Sbjct: 195 LHLLLLRDASIFGKEWGLSSSEISTFYNRQ-VERAGDYSDHCVKWYSTGLNNLRGTNAES 253 

Query: 59 NKHYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAVGTADNS 118 
Y N++ R+MTL VLD ++ +D YP L+RE+Y+DA+GT 

Sbjct: 254 WVRY-------NQFRRDMTLMVLDLVALFPSYDTQMYPIKTTAQLTREVYTDAIGTVH-- 304 

Query: 119 GALNFPQHPKSRSQKW 134 
HP S W 

Sbjct: 305 ------PHPSFTSTTW 314 

>giI14537812IgbIAAK66742.1IAF373207_1 (AF373207) Cry1Ia [Bacillus thuringiensis] 
Length = 719 

Score = 67.8 bits (164), Expect = 5e-11 
Identities = 47/136 (34%), Positives = 67/136 (48%), Gaps = 18/136 (13%) 

Query: 1 MHLTLLRDGALYGFSWGW-NEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQ-KNAPS 58 
+HL LLRD +++G WG + EI Q V+ G Y ++ K YS GL + + NA S 

Sbjct: 195 LHLLLLRDASIFGKEWGLSSSEISTFYNRQ-VERAGDYSDHCVKWYSTGLNNLRGTNAES 253 

Query: 59 NKHYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAVGTADNS 118 
Y N++ R+MTL VLD ++ +D YP L+RE+Y+DA+GT 

Sbjct: 254 WVRY-------NQFRRDMTLMVLDLVALFPSYDTQMYPIKTTAQLTREVYTDAIGTVH-- 304 

Query: 119 GALNFPQHPKSRSQKW 134 
HP S W 

Sbjct: 305 ------PHPSFTSTTW 314 

>giI162l216IembICAA70124.ll (Y08920) Bt toxin [Bacillus thuringiensis] 
Length = 719 

Score = 67.8 bits (164), Expect = 5e-11 
Identities = 47/136 (34%), Positives = 67/136 (48%), Gaps = 18/136 (13%) 

Query: 1 MHLTLLRDGALYGFSWGW-NEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQ-KNAPS 58 
+HL LLRD +++G WG + EI Q V+ G Y ++ K YS GL + + NA S 

Sbjct: 195 LHLLLLRDASIFGKEWGLSSSEISTFYNRQ-VERAGDYSDHCVKWYSTGLNNLRGTNAES 253 

Query: 59 NKHYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAVGTADNS 118 



Sbjct: 254 

Query: 119 

Sbjct: 305 

Y N++ R+MTL VLD ++ +D YP L+RE+Y+DA+GT 
WVRY-------NQFRRDMTLMVLDLVALFPSYDTQMYPIKTTAQLTREVYTDAIGTVH--

GALNFPQHPKSRSQKW 134 
HP S W 

------PHPSFTSTTW 314 

304 
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>giI8469149IspIQ45752IC1IA_BACTK Pesticidia1 crystal protein cry1Ia (Insecticidal delta
endotoxin 

CryII(a)) (Crystaline entomocidal protoxin) (81 kDa 
crystal protein) 

gil21198681pirllI39815 insecticidal protein cryV - Bacillus thuringiensis 
gi11427681gb1AAA22354.11 (M98544) insecticidal protein [Bacillus thuringiensis] 

Length = 719 

Score = 67.8 bits (164), Expect = 5e-11 
Identities = 47/136 (34%), positives = 67/136 (48%), Gaps = 18/136 (13%) 

Query: 1 MHLTLLRDGALYGFSWGW-NEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQ-KNAPS 58 
+HL LLRD +++G WG + EI Q V+ G Y ++ K YS GL + + NA S 

Sbjct: 195 LHLLLLRDASIFGKEWGLSSSEISTFYNRQ-VERAGDYSDHCVKWYSTGLNNLRGTNAES 253 

Query: 59 NKHYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAVGTADNS 118 
Y N++ R+MTL VLD ++ +D YP L+RE+Y+DA+GT 

Sbjct: 254 WVRY-------NQFRRDMTLMVLDLVALFPSYDTQMYPIKTTAQLTREVYTDAIGTVH-- 304 

Query: 119 GALNFPQHPKSRSQKW 134 
HP S W 

Sbjct: 305 ------PHPSFTSTTW 314 

>giI3329593IgbIAAC26910.11 (AF076953) insecticidal protein [Bacillus thuringiensis serovar 
kurstaki] 

Length = 719 

Score = 67.8 bits (164), Expect = 5e-11 
Identities = 47/136 (34%), Positives = 67/136 (48%), Gaps = 18/136 (13%) 

Query: 1 MHLTLLRDGALYGFSWGW-NEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQ-KNAPS 58 
+HL LLRD +++G WG + EI Q V+ G Y ++ K YS GL + + NA S 

Sbjct: 195 LHLLLLRDASIFGKEWGLSSSEISTFYNRQ-VERAGDYSDHCVKWYSTGLNNLRGTNAES 253 

Query: 59 NKHYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAVGTADNS 118 
Y N++ R+MTL VLD ++ +D YP L+RE+Y+DA+GT 

Sbjct: 254 WVRY-------NQFRRDMTLMVLDLVALFPSYDTQMYPIKTTAQLTREVYTDAIGTVH-- 304 

Query: 119 GALNFPQHPKSRSQKW 134 
HP S W 

Sbjct: 305 ------PHPSFTSTTW 314 

>giI8927997IspIQ9XDL1IC1ID_BACTU Pesticidia1 crystal protein cry1Id (Insecticidal delta-
endotoxin 

CryII(d)) (Crystaline entomocidal protoxin) (81 kDa 
crystal protein) 

gi155316421gb1AAD44366.11AF047579 1 (AF047579) insecticidal crystal protein [Bacillus 
thuringiensis] -

Length = 719 

Score = 66.6 bits (161), Expect = ge-11 
Identities = 43/116 (37%), Positives = 62/116 (53%), Gaps = 10/116 (8%) 

Query: 1 MHLTLLRDGALYGFSWGWNE-EIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQ-KNAPS 58 
+HL LLRD +++G WG +E EI Q T Y +Y + Y+ GL + NA S 

Sbjct: 195 LHLLLLRDASIFGKEWGLSESEISTFYNRQSSQT-QEYSDYCSEWYNTGLNRLRGTNAES 253 

Query: 59 NKHYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAVGT 114 
Y N++ R+MTL VLD ++ +D YP P L+RE+Y+DA+GT 

Sbjct: 254 WVRY-------NQFRRDMTLMVLDLVALFPSYDTRMYPIPTSAQLTREVYTDAIGT 302 
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>giI8469137IspIQ03745ICIEB_BACTA Pesticidial crystal protein crylEb (Insecticidal de Ita
endotoxin 

CryIE(b)) (Crystaline entomocidal protoxin) (134 kDa 
crystal protein) 

gi11427541gb1AAA22346.11 (M73253) cryIE(b) [Bacillus thuringiensis] 
Length = 11 7 4 

Score = 66.6 bits (161), Expect = le-10 
Identities = 35/112 (31%), Positives = 57/112 (50%), Gaps = 5/112 (4%) 

Query: 1 MHLTLLRDGALYGFSWGWNEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSNK 60 
+HL++LRD +++G WG++ + IG Y +Y + Y+ GL +N 

Sbjct: 164 LHLSVLRDVSVFGQRWGFDVATINSRYNDLTRLIGEYTDYAVRWYNTGLNRLPRNEG--- 220 

Query: 61 HYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAV 112 
+ NR+ RE+T+ VLD +Q +D YP P L+RE+Y+D V 

Sbjct: 221 --VRGWARFNRFRRELTISVLDIISFFQNYDSRLYPIPTIYQLTREVYTDPV 270 

>giI8928012IspI087905ICOAA_BACTJ Pesticidial crystal protein cry24Aa (Insecticidal delta
endotoxin 

CryXXIVA(a)) (Crystaline entomocidal protoxin) (Crystal 
protein) (Insecticidal protein Jeg72) 

gi136683331gb1AAC61891.11 (U88188) insecticidal protein Jeg72 [Bacillus thuringiensis serovar 
jegathesan] 

Length = 674 

Score = 66.2 bits (160), Expect = 1e-lO 
Identities = 36/117 (30%), positives = 64/117 (53%), Gaps = 8/117 (6%) 

Query: 1 MHLTLLRDGALYGFSWGWNEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSNK 60 
+HL++LRD +Y GWN + + +++ D + Y Y + Y+ GL + + + 

Sbjct: 197 LHLSMLRDAVMY--QEGWNLQSHINYSKELDDALEDYTNYCVEVYTKGLNALRGSTAID- 253 

Query: 61 HYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAVGTADN 117 
+ N + R+MTL VLD ++ ++PV+YP ++ LSR+IY+D VG D+ 

Sbjct: 254 -----WLEFNSFRRDMTLMVLDLVAIFPNYNPVRYPLSTKISLSRKIYTDPVGRTDS 305 

>gi121198641pir11I39814 insecticidal protein cryVl - Bacillus thuringiensis 
gi15402821gb1AAC36999.11 (L36338) insecticidal protein [Bacillus thuringiensis] 

Length = 719 

Score = 66.2 bits (160), Expect = le-10 
Identities = 47/136 (34%), positives = 66/136 (47%), Gaps = 18/136 (13%) 

Query: 1 MHLTLLRDGALYGFSWGW-NEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQ-KNAPS 58 
+HL LLRD +++G WG + EI Q V+ G Y + K YS GL + + NA S 

Sbjct: 195 LHLLLLRDASIFGKEWGLSSSEISTFYNRQ-VERAGDYSYHCVKWYSTGLNNLRGTNAES 253 

Query: 59 NKHYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAVGTADNS 118 
Y N++ R+MTL VLD ++ +D YP L+RE+Y+DA+GT 

Sbjct: 254 WVRY-------NQFRRDMTLMVLDLVALFPSYDTQMYPIKTTAQLTREVYTDAIGTVH-- 304 

Query: 119 GALNFPQHPKSRSQKW 134 
HP S W 

Sbjct: 305 ------PHPSFTSTTW 314 

>gi12824621pir11S25383 parasporal crystal protein cryV - Bacillus thuringiensis 
gi1402901emb1CAA44633.11 (X62821) delta-endotoxin [Bacillus thuringiensis] 

Length = 719 

Score = 66.2 bits (160), Expect = le-10 
Identities = 47/136 (34%), Positives = 66/136 (47%), Gaps = 18/136 (13%) 

Query: 1 MHLTLLRDGALYGFSWGW-NEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQ-KNAPS 58 
+HL LLRD +++G WG + EI Q V+ G Y + K YS GL + + NA S 

Sbjct: 195 LHLLLLRDASIFGKEWGLSSSEISTFYNRQ-VERAGDYSYHCVKWYSTGLNNLRGTNAES 253 

Query: 59 NKHYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAVGTADNS 118 
Y N++ R+MTL VLD ++ +D YP L+RE+Y+DA+GT 
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Sbjct: 254 WVRY-------NQFRRDMTLMVLDLVALFPSYDTQMYPIKTTAQLTREVYTDAIGTVH-- 304 

Query: 119 GALNFPQHPKSRSQKW 134 
HP S W 

Sbjct: 305 ------PHPSFTSTTW 314 

>giI142759IgbIAAA22349.11 (M63897) ORF [Bacillus thuringiensis] 
Length = 381 

Score = 66.2 bits (160), Expect = 1e-10 
Identities = 42/116 (36%), positives = 64/116 (54%), Gaps = 10/116 (8%) 

Query: 1 MHLTLLRDGALYGFSWGW-NEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQ-KNAPS 58 
+HL LLRD +++G WG + EI Q V+ G Y ++ K YS GL + + NA S 

Sbjct: 195 LHLLLLRDASIFGKEWGLSSSEISTFYNRQ-VERAGDYSDHCVKWYSTGLNNLRGTNAES 253 

Query: 59 NKHYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAVGT 114 
Y N++ ++MTL VLD ++ +D + YP L+RE+Y+DA+GT 

Sbjct: 254 WVRY-------NQFRKDMTLMVLDLVALFPSYDTLVYPIKTTSQLTREVYTDAIGT 302 

>gi1985161pir11B42459 hypothetical protein 2 (cryIF 3' region) - Bacillus thuringiensis 
(strain ai zawai) (fragment) 

Length = 380 

Score = 66.2 bits (160), Expect = 1e-10 
Identities = 42/116 (36%), positives = 64/116 (54%), Gaps = 10/116 (8%) 

Query: 1 MHLTLLRDGALYGFSWGW-NEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQ-KNAPS 58 
+HL LLRD +++G WG + EI Q V+ G Y ++ K YS GL + + NA S 

Sbjct: 195 LHLLLLRDASIFGKEWGLSSSEISTFYNRQ-VERAGDYSDHCVKWYSTGLNNLRGTNAES 253 

Query: 59 NKHYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAVGT 114 
Y N++ ++MTL VLD ++ +D + YP L+RE+Y+DA+GT 

Sbjct: 254 WVRY-------NQFRKDMTLMVLDLVALFPSYDTLVYPIKTTSQLTREVYTDAIGT 302 

>giI1345842IspIP05517IC1BA_BACTK PESTICIDIAL CRYSTAL PROTEIN CRY1BA (INSECTICIDAL DELTA
ENDOTOXIN 

CRYIB(A)) (CRYSTALINE ENTOMOCIDAL PROTOXIN) (140 KDA 
CRYSTAL PROTEIN) 

gil80480lpirilS00873 parasporal crystal protein - Bacillus thuringiensis subsp. 
thuringiensis 

gi15809491emb1CAA29898.11 (X06711) delta-endotoxin (AA 1-1228) [Bacillus thuringiensis] 
Length = 1228 

Score = 64.3 bits (155), Expect = 4e-10 
Identities = 41/125 (32%), positives = 66/125 (52%), Gaps = 9/125 (7%) 

Query: 1 

Sbjct: 186 

Query: 60 

Sbjct: 246 

Query: 119 

Sbjct: 299 

MHLTLLRDGALYGFSWGWNEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQ-KNAPSN 59 
+HL LLRD +L+G +G + Q E+ V+ Y +Y + Y+ GL + NA S 
LHLLLLRDASLFGSEFGLTSQEIQRYYERQVERTRDYSDYCVEWYNTGLNSLRGTNAASW 245 

KHYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAVG-TADNS 118 
Y N++ R++TL VLD ++ +D YP L+RE+Y+DA+G T N 

VRY-------NQFRRDLTLGVLDLVALFPSYDTRTYPINTSAQLTREVYTDAIGATGVNM 298 

GALNF 123 
++N+ 

ASMNW 303 

>giI14486714IgbIAAK63251.1IAF368257 1 (AF368257) Cry1Ba [Bacillus thuringiensis] 
Length = 1228 

Score = 64.3 bits (155), Expect = 4e-10 
Identities = 41/125 (32%), Positives = 66/125 (52%), Gaps = 9/125 (7%) 

Query: 1 MHLTLLRDGALYGFSWGWNEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQ-KNAPSN 59 
+HL LLRD +L+G +G + Q E+ V+ Y +Y + Y+ GL + NA S 

Sbjct: 186 LHLLLLRDASLFGSEFGLTSQEIQRYYERQVERTRDYSDYCVEWYNTGLNSLRGTNAASW 245 
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Query: 60 

Sbjct: 246 

Query: 119 

Sbjct: 299 

KHYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAVG-TADNS 118 
Y N++ R++TL VLD ++ +D YP L+RE+Y+DA+G T N 

VRY-------NQFRRDLTLGVLDLVALFPSYDTRTYPINTSAQLTREVYTDAIGATGVNM 298 

GALNF 123 
++N+ 

ASMNW 303 
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>giI1200002IembICAA65003.11 (X95704) cry1Ba2 [Bacillus thuringiensis] 
giI13959051IgbIAAK51084.1IAF363025_1 (AF363025) delta-endotoxin CrylBa2 [Bacillus thuringiensis 

serovar 
entomocidus] 

Length = 1228 

Score = 64.3 bits (155), Expect = 4e-10 
Identities = 41/125 (32%), Positives = 66/125 (52%), Gaps = 9/125 (7%) 

Query: 1 MHLTLLRDGALYGFSWGWNEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQ-KNAPSN 59 
+HL LLRD +L+G +G + Q E+ V+ Y +Y + Y+ GL + NA S 

Sbjct: 186 LHLLLLRDASLFGSEFGLTSQEIQRYYERQVERTRDYSDYCVEWYNTGLNSLRGTNAASW 245 

Query: 60 KHYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAVG-TADNS 118 
Y N++ R++TL VLD ++ +D YP L+RE+Y+DA+G T N 

Sbjct: 246 VRY-------NQFRRDLTLGVLDLVALFPSYDTRTYPINTSAQLTREVYTDAIGATGVNM 298 

Query: 119 GALNF 123 
++N+ 

Sbjct: 299 ASMNW 303 

>giI8928008IspI032321ICKAA_BACUF Pesticidial crystal protein cry20Aa (Insecticidal delta-
endotoxin 

CryXXA(a» (Crystaline entomocidal protoxin) (86 kDa 
crystal protein) 

gi122285801gb1AAB93476.11 (U82518) mosquitocidal toxin [Bacillus thuringiensis] 
Length = 753 

Score = 63.9 bits (154), Expect = 6e-10 
Identities = 41/121 (33%), positives = 60/121 (48%), Gaps = 4/121 (3%) 

Query: 2 HLTLLRDGALYGFSWGWNEEIQQHTREQIVD-TIGSYIEYTEKTYSDGLQDTQKNAPSNK 60 
HL LLRD LY W N + 1+ I YI + + Y DGL +++ +N 

Sbjct: 193 HLLLLRDAVLYRNQWLSNSISTANVNLNILRAAINEYITHCTRWYQDGLNRFDRSSRANM 252 

Query: 61 HYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAVGTADNSGA 120 
+ FN Y R+MTL VLDF ++ +DPV +P V L+R +Y+D + A A 

Sbjct: 253 NEWRRFNA---YRRDMTLSVLDFATVFPTYDPVLFPAATNVELTRVVYTDPIVMAGGRTA 309 

Query: 121 L 121 
+ 

Sbjct: 310 I 310 

>giI12003323IgbIAAG43526.1IAF211190 1 (AF211190) Cry1I [Bacillus thuringiensis] 
Length = 719 

Score = 63.9 bits (154), Expect = 7e-10 
Identities = 41/116 (35%), positives = 63/116 (53%), Gaps = 10/116 (8%) 

Query: 1 MHLTLLRDGALYGFSWGW-NEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQ-KNAPS 58 
+HL LLRD +++G WG N +1 Q V+ Y ++ K YS GL + + NA S 

Sbjct: 195 LHLLLLRDASVFGKEWGLSNSQISTFYNRQ-VERTSDYSDHCVKWYSTGLNNLRGTNAES 253 

Query: 59 NKHYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAVGT 114 
Y N++ ++MTL VLD ++ +D + YP L+RE+Y+DA+GT 

Sbjct: 254 WVRY-------NQFRKDMTLMVLDLIALFPSYDTLVYPIKTTSQLTREVYTDAIGT 302 

>giI8469133IspI066377IC1FB_BACTM PESTICIDIAL CRYSTAL PROTEIN CRY1FB (INSECTICIDAL DELTA
ENDOTOXIN 

CRYIF(B» (CRYSTALINE ENTOMOCIDAL PROTOXIN) (132 KDA 
CRYSTAL PROTEIN) 
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giI6650206IgbIAAF21767.1IAF062350_1 (AF062350) crystal protein CrylFb [Bacillus thuringiensis 
serovar 

morrisoni] 
Length = 1169 

Score = 63.9 bits (154), Expect = 7e-l0 
Identities = 37/124 (29%), Positives = 64/124 (50%), Gaps = 7/124 (5%) 

Query: 1 MHLTLLRDGALYGFSWGWNEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSNK 60 
+HL+LLRD +G WG + + ++++ I Y E+ TY+ GL++ + 

Sbjct: 165 LHLSLLRDAVSFGQGWGLDIATVNNHYNRLINLIHRYTEHCLDTYNQGLENLRGTN---- 220 

Query: 61 HYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAVGTADNSGA 120 
T ++ N++ RE+TL VLD ++ +D YP L+REIY+ +V D+ + 

Sbjct: 221 --TRQWSRFNQFRRELTLTVLDIVALFPNYDARAYPIQTSSQLTREIYTSSV-IEDSPVS 277 

Query: 121 LNFP 124 
N P 

Sbjct: 278 ANIP 281 

>giI2982744IdbjIBAA25298.11 (ABOI2288) CryINA67-1 [Bacillus thuringiensis] 
Length = 1168 

Score = 63.9 bits (154), Expect = 7e-l0 
Identities = 37/124 (29%), positives = 64/124 (50%), Gaps = 7/124 (5%) 

Query: 1 MHLTLLRDGALYGFSWGWNEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSNK 60 
+HL+LLRD +G WG + + ++++ I Y E+ TY+ GL++ + 

Sbjct: 165 LHLSLLRDAVSFGQGWGLDIATVNNHYNRLINLIHRYTEHCLDTYNQGLENLRGTN---- 220 

Query: 61 HYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAVGTADNSGA 120 
T ++ N++ RE+TL VLD ++ +D YP L+REIY+ +V D+ + 

Sbjct: 221 --TRQWSRFNQFRRELTLTVLDIVALFPNYDARAYPIQTSSQLTREIYTSSV-IEDSPVS 277 

Query: 121 LNFP 124 
N P 

Sbjct: 278 ANIP 281 

>gi14215411pir11S32649 paraspora1 crystal protein - Bacillus thuringlensis 
gi12958661emb1CAA80235.11 (Z22512) crystal protein [Bacillus thuringiensis] 

Length = 1174 

Score = 63.5 bits (153), Expect = 7e-l0 
Identities = 37/124 (29%), positives = 64/124 (50%), Gaps = 7/124 (5%) 

Query: 1 

Sbjct: 165 

Query: 61 

Sbjct: 221 

Query: 121 

Sbjct: 278 

MHLTLLRDGALYGFSWGWNEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSNK 60 
+HL+LLRD +G WG + + ++++ I Y E+ TY+ GL++ + 
LHLSLLRDAVSFGQGWGLDIATVNNHYNRLINLIHRYTEHCLDTYNQGLENLRGTN---- 220 

HYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAVGTADNSGA 120 
T ++ N++ RE+TL VLD ++ +D YP L+REIY+ +V D+ + 

--TRQWSRFNQFRRELTLTVLDIVALFPNYDARAYPIQTSSQLTREIYTSSV-IEDSPVS 277 

LNFP 124 
N P 

ANIP 281 

>giI846915 7 IspI006014IC9DA_BACTP 
ENDOTOXIN 

PESTICIDIAL CRYSTAL PROTEIN CRY9DA (INSECTICIDAL DELTA-

CRYIXD(A)) (CRYSTALINE ENTOMOCIDAL PROTOXIN) (132 KDA 
CRYSTAL PROT·EIN) 

gi121026421dbj1BAA19948.11 (D85560) cry9Dal [Bacillus thuringiensis] 
Length = 1169 

Score = 63.5 bits (153), Expect = ge-l0 
Identities = 37/114 (32%), positives = 62/114 (53%), Gaps = 10/114 (8%) 

Query: 1 MHLTLLRDGALYGFSWGWNE-EIQQ-HTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPS 58 
+HL LL+D +YG WG N+ +1 Q H+R+Q + +Y + Y+DGL + + 
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Sbjct: 209 LHLLLLKDADIYGARWGLNQTQIDQFHSRQQSLTQ--TYTNHCVTAYNDGLAELRGTT-- 264 

Query: 59 NKHYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAV 112 
E + N+Y REMTL +D ++ Y++ +YP L+RE+Y+D + 

Sbjct: 265 ----AESWFKYNQYRREMTLTAMDLVALFPYYNLRQYPDGTNPQLTREVYTDPI 314 

>giI48880IembICAA41425.11 (X58534) crystal protein [Bacillus thuringiensis] 
Length = 1151 

Score = 63.5 bits (153), Expect = ge-10 
Identities = 40/118 (33%), Positives = 58/118 (48%), Gaps = 5/118 (4%) 

Query: 2 HLTLLRDGALYGFSWG-WNEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSNK 60 
HL LLRD YG +WG +N + + ++V+ I Y +Y Y+ G + ++ S 

Sbjct: 201 HLLLLRDATRYGTNWGLYNATPFINYQSKLVELIELYTDYCVHWYNRGFNELRQRGTSAT 260 

Query: 61 HYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAVGTADNS 118 
+ E +RY REMTL VLD + D YP + LSR IY+D +G S 

Sbjct: 261 AWLE----FHRYRREMTLMVLDIVASFSSLDITNYPIETDFQLSRVIYTDPIGFVHRS 314 
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>giI8469164IspIQ99031IC9AA_BACTG PESTICIDIAL CRYSTAL PROTEIN CRY9AA PRECURSOR (INSECTICIDAL 
DELTA-ENDOTOXIN CRYIXA(A)) (CRYSTALINE ENTOMOCIDAL 
PROTOXIN) (130 KDA CRYSTAL PROTEIN) 

gil804621pirllS19306 parasporal crystal protein - Bacillus thuringiensis 
gi1402711emb1CAA41122.11 (X58120) delta-endotoxin CryIG protoxin [Bacillus thuringiensis] 
gil2282731prfll1802272A delta endotoxin [Bacillus thuringiensis serovar galleriae] 

Length = 1156 

Score = 63.2 bits (152), Expect = 1e-09 
Identities = 40/118 (33%), positives = 58/118 (48%), Gaps = 5/118 (4%) 

Query: 2 HLTLLRDGALYGFSWG-WNEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSNK 60 
HL LLRD YG +WG +N + + ++V+ I Y +Y Y+ G + ++ S 

Sbjct: 201 HLLLLRDATRYGTNWGLYNATPFINYQSKLVELIELYTDYCVHWYNRGFNELRQRGTSAT 260 

Query: 61 HYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAVGTADNS 118 
+ E +RY REMTL VLD + D YP + LSR IY+D +G S 

Sbjct: 261 AWLE----FHRYRREMTLMVLDIVASFSSLDITNYPIETDFQLSRVIYTDPIGFVHRS 314 

>giI8469160IspIQ45733IC9CA_BACTO Pesticidial crystal protein cry9Ca (Insecticidal delta
endotoxin 

CryIXC(a)) (Crystaline entomocidal protoxin) (130 kDa 
crystal protein) 

gil10759481pirllS49247 hypothetical protein 2 - Bacillus thuringiensis 
gi15475561emb1CAA85764.11 (Z37527) second open reading frame of cry9Ca1 operon [Bacillus 

thuringiensis] 
Length = 1157 

Score = 63.2 bits (152), Expect = 1e-09 
Identities = 38/113 (33%), Positives = 61/113 (53%), Gaps = 8/113 (7%) 

Query: 1 MHLTLLRDGALYGFSWGWNE-EIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSN 59 
+HL LL+D +L+G WG+ + EI + Q+ + Y Y E Y+ GL + 

Sbjct: 206 LHLLLLKDASLFGEGWGFTQGEISTYYDRQL-ELTAKYTNYCETWYNTGLDRLRGTN--- 261 

Query: 60 KHYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAV 112 
TE + +++ REMTL VLD ++ Y+D YPT + L+RE+Y+D + 

Sbjct: 262 ---TESWLRYHQFRREMTLVVLDVVALFPYYDVRLYPTGSNPQLTREVYTDPI 311 

>giI8927979IspI085805IC1BE_BACTU Pesticidial crystal protein cry1Be (Insecticidal delta
endotoxin 

CryIB(e)) (Crystaline entomocidal protoxin) (139 kDa 
crystal protein) 

gi133605191gb1AAC32850.11 (AF077326) Cry1Be1 delta-endotoxin [Bacillus thuringiensis] 
Length = 1227 

Score = 62.8 bits (151), Expect = 1e-09 
Identities = 38/114 (33%), positives = 60/114 (52%), Gaps 8/114 (7%) 



Query: 1 MHLTLLRDGALYGFSWGWNEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQ-KNAPSN 59 
+HL LLRD +L+G +G + Q E+ V+ Y +Y + Y+ GL + + NA S 

Sbjct: 191 LHLLLLRDASLFGSEFGLTSQEIQRYYERQVEKTREYSDYCARWYNTGLNNLRGTNAESW 250 

Query: 60 KHYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAVG 113 
Y N++ R++TL VLD ++ +D YP L+REIY+D +G 

Sbjct: 251 LRY-------NQFRRDLTLGVLDLVALFPSYDTRVYPMNTSAQLTREIYTDPIG 297 
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>giI2815886IgbIAAB97923.11 (AF042733) delta-endotoxin [Bacillus thuringiensisj 
Length = 645 

Score = 62.8 bits (151), Expect = le-09 
Identities = 37/114 (32%), positives = 62/114 (53%), Gaps = 10/114 (8%) 

Query: MHLTLLRDGALYGFSWGWNE-EIQQ-HTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPS 58 
+HL LL+D +YG WG N+ +1 Q H+R+Q + +Y + Y+DGL + + 

Sbjct: 194 LHLLLLKDADIYGARWGLNQTQIDQFHSRQQSLTQ--TYTNHCVTAYNDGLAELRGTT-- 249 

Query: 59 NKHYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAV 112 
E + N+Y REMTL +D ++ Y++ +YP L+RE+Y+D + 

Sbjct: 250 ----AESWFKYNQYRREMTLTAMDLVALFPYYNLRQYPDGTNPQLTREVYTDPI 299 

>giI8469153IspIQ9ZAZ5ICIBD_BACTZ Pesticidial crystal protein crylBd (Insecticidal delta-
endotoxin 

CryIB(d)) (Crystaline entomocidal protoxin) (140 kDa 
crystal protein) 

gi140978781gb1AADI0292.ll (U70726) insecticidal crystal protein CryEI [Bacillus thuringiensis 
serovar wuhanensisj 

Length = 1231 

Score = 62.4 bits (150), Expect = 2e-09 
Identities = 40/115 (34%), positives = 63/115 (54%), Gaps = 10/115 (8%) 

Query: 1 MHLTLLRDGALYGFSWGW-NEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQ-KNAPS 58 
+HL LLRD +L+G WG + ++ Q+ +EQI T Y + + Y+ GL + + NA S 

Sbjct: 191 LHLLLLRDASLFGSEWGMASSDVNQYYQEQIRYT-EEYSNHCVQWYNTGLNNLRGTNAES 249 

Query: 59 NKHYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAVG 113 
Y N++ R++TL VLD ++ +D YP L+REIY+D +G 

Sbjct: 250 WLRY-------NQFRRDLTLGVLDLVALFPSYDTRTYPINTSAQLTREIYTDPIG 297 

>giI8928007IspI032307ICJAA_BACTJ Pesticidial crystal protein cry19Aa (Insecticidal delta
endotoxin 

CryXIXA(a)) (Crystaline entomocidal protoxin) (75 kDa 
crystal protein) 

gi126240051emb1CAA68875.11 (Y07603) mosquitocidal toxin [Bacillus thuringiensisj 
Length = 648 

Score = 62.4 bits (150), Expect = 2e-09 
Identities = 41/113 (36%), Positives = 54/113 (47%), Gaps = 9/113 (7%) 

Query: 1 MHLTLLRDGALYGFSWGWNEEIQQHTREQI-VDTIGSYIEYTEKTYSDGLQDTQKNAPSN 59 
+HL LLRD +YG W + QI ++ Y EY Y+ GL D + 

Sbjct: 209 LHLLLLRDAQIYGDKWWSARANARDNYYQIQLEKTKEYTEYCINWYNKGLNDFRTAG--- 265 

Query: 60 KHYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAV 112 
+ NRY REMTL VLD M+ +D YPT + L+REIYSD + 

Sbjct: 266 -----QWVNFNRYRREMTLTVLDIISMFPIYDARLYPTEVKTELTREIYSDVI 313 

>giI8469150IspIQ45774IC1BC_BACTM PESTICIDIAL CRYSTAL PROTEIN CRY1BC (INSECTICIDAL DELTA
ENDOTOXIN 

CRYIB(C)) (CRYSTALINE ENTOMOCIDAL PROTOXIN) (140 KDA 
CRYSTAL PROTEIN) 

gi15653941emb1CAA86568.11 (Z46442) delta-endotoxin [Bacillus thuringiensisj 
Length = 1233 

Score = 62.0 bits (149), Expect = 2e-09 
Identities = 40/115 (34%), Positives = 63/115 (54%), Gaps 10/115 (8%) 
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Query: 1 MHLTLLRDGALYGFSWGW-NEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQ-KNAPS 58 
+HL LLRD +L+G WG + ++ Q+ +EQI T Y + + Y+ GL + + NA S 

Sbjct: 191 LHLLLLRDASLFGSEWGMASSDVNQYYQEQIRYT-EEYSNHCVQWYNTGLNNLRGTNAES 249 

Query: 59 NKHYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAVG 113 
Y N++ R++TL VLD ++ +D YP L+REIY+D +G 

Sbjct: 250 WLRY-------NQFRRDLTLGVLDLVALFPSYDTRTYPINTSAQLTREIYTDPIG 297 
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>giI8469145IspIQ45739IC1BB_BACTU PESTICIDIAL CRYSTAL PROTEIN CRY1BB (INSECTICIDAL DELTA
ENDOTOXIN 

CRYIB(B)) (CRYSTALINE ENTOMOCIDAL PROTOXIN) (140 KDA 
CRYSTAL PROTEIN) 

gi14748941gb1AAA22344.11 (L32020) crystal protein [Bacillus thuringiensis] 
Length = 1229 

Score = 62.0 bits (149), Expect = 2e-09 
Identities = 40/115 (34%), Positives = 63/115 (54%), Gaps = 10/115 (8%) 

Query: 1 MHLTLLRDGALYGFSWGW-NEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQ-KNAPS 58 
+HL LLRD +L+G WG + ++ Q+ +EQI T Y + + Y+ GL + + NA S 

Sbjct: 191 LHLLLLRDASLFGSEWGMASSDVNQYYQEQIRYT-EEYSNHCVQWYNTGLNNLRGTNAES 249 

Query: 59 NKHYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAVG 113 
Y N++ R++TL VLD ++ +D YP L+REIY+D +G 

Sbjct: 250 WLRY-------NQFRRDLTLGVLDLVALFPSYDTRTYPINTSAQLTREIYTDPIG 297 

>giI8469158IspIQ03749IC7AA_BACTU PESTICIDIAL CRYSTAL PROTEIN CRY7AA (INSECTICIDAL DELTA
ENDOTOXIN 

CRYVIIA(A)) (CRYSTALINE ENTOMOCIDAL PROTOXIN) (129 KDA 
CRYSTAL PROTEIN) 

gil4773781pirllA48944 insecticidal crystal protein CryIIIC - Bacillus thuringiensis 
gi11427611gb1AAA22351.11 (M64478) crystal protein [Bacillus thuringiensis] 

Length = 1138 

Score = 62.0 bits (149), Expect = 3e-09 
Identities = 36/112 (32%), Positives = 53/112 (47%), Gaps = 6/112 (5%) 

Query: 1 MHLTLLRDGALYGFSWGWNEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSNK 60 
+HL LLRD LYG WG+ + + + I Y ++ K Y+ GL N 

Sbjct: 194 LHLALLRDSTLYGDKWGFTQNNIEENYNRQKKRISEYSDHCTKWYNSGLSRL------NG 247 

Query: 61 HYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAV 112 
E + NR+ REM L LD ++ + DP +Y L+RE+Y+D V 

Sbjct: 248 STYEQWINYNRFRREMILMALDLVAVFPFHDPRRYSMETSTQLTREVYTDPV 299 

>giI8928039IspIQ9X597ICQAA_BACTF Pesticidial crystal protein cry26Aa (Insecticidal delta-
endotoxin 

CryXXVIA(a)) (Crystaline entomocida1 protoxin) (131 kDa 
crystal protein) 

gi145834161gb1AAD25075.11AF122897 1 (AF122897) Cry26Aal protein [Bacillus thuringiensis serovar 
fini tirnus] 

Length = 1163 

Score = 62.0 bits (149), Expect = 3e-09 
Identities = 40/116 (34%), Positives = 58/116 (49%), Gaps = 12/116 (10%) 

Query: 1 MHLTLLRDGALYGFSWGWNEE--IQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQK-NAP 57 
+HL LRD +YG WG Q HTR ++ Y ++ Y+ GL+ + +A 

Sbjct: 204 LHLLSLRDAYIYGAEWGLTPTNIDQNHTR--LLRHSAEYTDHCVNWYNTGLKQLENSDAK 261 

Query: 58 SNKHYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAVG 113 
S Y NR+ REMTL VLD ++ +D YP P L+RE+Y+D +G 

Sbjct: 262 SWFQY-------NRFRREMTLSVLDVIALFPAYDVKMYPIPTNFQLTREVYTDVIG 310 

>giI117534IspIP09665ICRYS_BACTS 130 KD CRYSTAL PROTEIN (DELTA ENDOTOXIN) (CRYSTALINE ENTOMOCIDAL 
PROTOXIN) 

gil804491pirllA22798 parasporal crystal protein - Bacillus thuringiensis 
gi15517131gb1AAA22552.11 (M10917) insecticidal crystal protein [Bacillus thuringiensis] 
gil2244741prfl11106181A protein,insecticidal crystal [Bacillus thuringiensis serovar sotto] 
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Length = 934 

Score = 61.6 bits (148), Expect = 3e-09 
Identities = 33/112 (29%), Positives = 60/112 (53%), Gaps = 6/112 (5%) 

Query: 1 MHLTLLRDGALYGFSWGWNEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSNK 60 
+HL++LRD +++G WG++ + IG+Y +Y + Y+ GL+ P ++ 

Sbjct: 167 LHLSVLRDVSVFGQRWGFDAATINSRYNDLTRLIGNYTDYAVRWYNTGLERVW--GPDSR 224 

Query: 61 HYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAV 112 
+ N++ RE+TL VLD ++ +D +YP L+REIY++ V 

Sbjct: 225 DWVR----YNQFRRELTLTVLDIVALFSNYDSRRYPIRTVSQLTREIYTNPV 272 

>giI5901703IgbIAAD55382.1IAF154676_1 (AF154676) 135 kDa insecticidal protein [Bacillus 
thuringiensis 

serovar kurstaki] 
Length = 11 76 

Score = 61.6 bits (148), Expect = 3e-09 
Identities = 33/112 (29%), Positives = 60/112 (53%), Gaps = 6/112 (5%) 

Query: 1 MHLTLLRDGALYGFSWGWNEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSNK 
+HL++LRD +++G WG++ + IG+Y +Y + Y+ GL+ P ++ 

Sbjct: 167 LHLSVLRDVSVFGQRWGFDAATINSRYNDLTRLIGNYTDYAVRWYNTGLERVW--GPDSR 

Query: 61 HYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAV 112 
+ N++ RE+TL VLD ++ +D +YP L+REIY++ V 

Sbjct: 225 DWVR----YNQFRRELTLTVLDIVALFSNYDSRRYPIRTVSQLTREIYTNPV 272 

>giI1171233IgbIAAA86265.11 (U43605) CryIA(a) [Bacillus thuringiensis] 
Length = 620 

Score = 61.6 bits (148), Expect = 3e-09 
Identities = 33/112 (29%), Positives = 60/112 (53%), Gaps = 6/112 (5%) 

60 

224 

Query: 1 MHLTLLRDGALYGFSWGWNEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSNK 60 
+HL++LRD +++G WG++ + IG+Y +Y + Y+ GL+ P ++ 

Sbjct: 167 LHLSVLRDVSVFGQRWGFDAATINSRYNDLTRLIGNYTDYAVRWYNTGLERVW--GPDSR 224 

Query: 61 HYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAV 112 
+ N++ RE+TL VLD ++ +D +YP L+REIY++ V 

Sbjct: 225 DWVR----YNQFRRELTLTVLDIVALFSNYDSRRYPIRTVSQLTREIYTNPV 272 

>gi17436351prf112013214A lepidopteran-specific protoxin [Bacillus thuringiensis] 
Length = 11 76 

Score = 61.6 bits (148), Expect = 3e-09 
Identities = 33/112 (29%), positives = 60/112 (53%), Gaps = 6/112 (5%) 

Query: 1 MHLTLLRDGALYGFSWGWNEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSNK 60 
+HL++LRD +++G WG++ + IG+Y +Y + Y+ GL+ P ++ 

Sbjct: 167 LHLSVLRDVSVFGQRWGFDAATINSRYNDLTRLIGNYTDYAVRWYNTGLERVW--GPDSR 224 

Query: 61 HYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAV 112 
+ N++ RE+TL VLD ++ +D +YP L+REIY++ V 

Sbjct: 225 DWVR----YNQFRRELTLTVLDIVALFSNYDSRRYPIRTVSQLTREIYTNPV 272 

>gi1804481pir11A22617 parasporal crystal protein - Bacillus thuringiensis 
gi11427651gb1AAA22353.11 (Ml1250) crystal protein [Bacillus thuringiensis] 

Length = 11 76 

Score = 61.6 bits (148), Expect = 3e-09 
Identities = 33/112 (29%), Positives = 60/112 (53%), Gaps = 6/112 (5%) 

Query: 1 MHLTLLRDGALYGFSWGWNEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSNK 60 
+HL++LRD +++G WG++ + IG+Y +Y + Y+ GL+ P ++ 

Sbjct: 167 LHLSVLRDVSVFGQRWGFDAATINSRYNDLTRLIGNYTDYAVRWYNTGLERVW--GPDSR 224 

Query: 61 HYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAV 112 
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+ N++ RE+TL VLD ++ +D +YP L+REIY++ V 
Sbjct: 225 DWVR----YNQFRRELTLTVLDIVALFSNYDSRRYPIRTVSQLTREIYTNPV 272 
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>giI117531IspIP09664ICRYS_BACTE 133 KD CRYSTAL PROTEIN (DELTA ENDOTOXIN) (CRYSTALINE ENTOMOCIDAL 
PROTOXIN) 

gi184889671sp1P029651C1AA_BACTK PESTICIDIAL CRYSTAL PROTEIN CRY1AA (INSECTICIDAL DELTA
ENDOTOXIN 

CRYIA(A)) (CRYSTALINE ENTOMOCIDAL PROTOXIN) (133 KDA 
CRYSTAL PROTEIN) 

gil804461pirllS02215 paraspora1 crystal protein (clone pMP36) - Bacillus thuringiensis 
(strain entomocidus) 

gi1402671emb1CAA31886.11 (X13535) parasporal crystal toxin (AA 1-1176) [Bacillus 
thuringiensisj 

Length = 1176 

Score = 61.6 bits (148), Expect = 3e-09 
Identities = 33/112 (29%), positives = 60/112 (53%), Gaps = 6/112 (5%) 

Query: 1 MHLTLLRDGALYGFSWGWNEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSNK 60 
+HL++LRD +++G WG++ + IG+Y +Y + Y+ GL+ P ++ 

Sbjct: 167 LHLSVLRDVSVFGQRWGFDAATINSRYNDLTRLIGNYTDYAVRWYNTGLERVW--GPDSR 224 

Query: 61 HYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAV 112 
+ N++ RE+TL VLD ++ +D +YP L+REIY++ V 

Sbjct: 225 DWVR----YNQFRRELTLTVLDIVALFSNYDSRRYPIRTVSQLTREIYTNPV 272 

>giI117540IspIP16478ICRYU_BACTA 135 KD CRYSTAL PROTEIN (DELTA ENDOTOXIN) (CRYSTALINE ENTOMOCIDAL 
PROTOXIN) 

gil804561pirllJT0241 parasporal crystal protein - Bacillus thuringiensis (strain aizawai 
IPL7) 

gi12162841dbj1BAA00257.11 (D00348) 135 kDa insecticidal protein [Bacillus thuringiensisj 
Length = 1176 

Score = 61.6 bits (148), Expect = 3e-09 
Identities = 33/112 (29%), positives = 60/112 (53%), Gaps = 6/112 (5%) 

Query: 1 MHLTLLRDGALYGFSWGWNEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSNK 60 
+HL++LRD +++G WG++ + IG+Y +Y + Y+ GL+ P ++ 

Sbjct: 167 LHLSVLRDVSVFGQRWGFDAATINSRYNDLTRLIGNYTDYAVRWYNTGLERVW--GPDSR 224 

Query: 61 HYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAV 112 
+ N++ RE+TL VLD ++ +D +YP L+REIY++ V 

Sbjct: 225 DWVR----YNQFRRELTLTVLDIVALFSNYDSRRYPIRTVSQLTREIYTNPV 272 

>gi12260531prf111409195A 135kD insecticidal protein [Bacillus thuringiensisj 
Length = 11 76 

Score = 61.6 bits (148), Expect = 3e-09 
Identities = 33/112 (29%), positives = 60/112 (53%), Gaps = 6/112 (5%) 

Query: 1 MHLTLLRDGALYGFSWGWNEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSNK 60 
+HL++LRD +++G WG++ + IG+Y +Y + Y+ GL+ P ++ 

Sbjct: 167 LHLSVLRDVSVFGQRWGFDAATINSRYNDLTRLIGNYTDYAVRWYNTGLERVW--GPDSR 224 

Query: 61 HYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAV 112 
+ N++ RE+TL VLD ++ +D +YP L+REIY++ V 

Sbjct: 225 DWVR----YNQFRRELTLTVLDIVALFSNYDSRRYPIRTVSQLTREIYTNPV 272 

>giI5669035IgbIAAD46139.1IAF081790 1 (AF081790) insecticidal crystal protein [Bacillus 
thuringiensisj 

Length = 1176 

Score = 61.6 bits (148), Expect = 3e-09 
Identities = 33/112 (29%), Positives = 60/112 (53%), Gaps = 6/112 (5%) 

Query: 1 MHLTLLRDGALYGFSWGWNEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSNK 60 
+HL++LRD +++G WG++ + IG+Y +Y + Y+ GL+ P ++ 

Sbjct: 167 LHLSVLRDVSVFGQRWGFDAATINSRYNDLTRLIGNYTDYAVRWYNTGLERVW--GPDSR 224 
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Query: 61 HYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAV 112 
+ N++ RE+TL VLD ++ +D +YP L+REIY++ V 

Sbjct: 225 DWVR----YNQFRRELTLTVLDIVALFSNYDSRRYPIRTVSQLTREIYTNPV 272 

>giI6687073IembICAA70856.11 (Y09663) delta-endotoxin [Bacillus thuringiensis] 
Length = 1176 

Score = 61.6 bits (148), Expect = 3e-09 
Identities = 33/112 (29%), positives = 60/112 (53%), Gaps = 6/112 (5%) 

Query: 1 MHLTLLRDGALYGFSWGWNEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSNK 60 
+HL++LRD +++G WG++ + IG+Y +Y + Y+ GL+ P ++ 

Sbjct: 167 LHLSVLRDVSVFGQRWGFDAATINSRYNDLTRLIGNYTDYAVRWYNTGLERVW--GPDSR 224 

Query: 61 HYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAV 112 
+ N++ RE+TL VLD ++ +D +YP L+REIY++ V 

Sbjct: 225 DWVR----YNQFRRELTLTVLDIVALFSNYDSRRYPIRTVSQLTREIYTNPV 272 

Study ID: GH-C 5463 / \) 
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>gi16255481pir11JC2219 lepidopteran-specific protoxin - Bacillus thuringiensis 
gi15357811dbj1BAA04468.11 (D17518) insecticidal crystal protein [Bacillus thuringiensis] 

Length = 1176 

Score = 61.6 bits (148), Expect = 3e-09 
Identities = 33/112 (29%), Positives = 60/112 (53%), Gaps = 6/112 (5%) 

Query: 1 MHLTLLRDGALYGFSWGWNEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSNK 60 
+HL++LRD +++G WG++ + IG+Y +Y + Y+ GL+ P ++ 

Sbjct: 167 LHLSVLRDVSVFGQRWGFDAATINSRYNDLTRLIGNYTDYAVRWYNTGLERVW--GPDSR 224 

Query: 61 HYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAV 112 
+ N++ RE+TL VLD ++ +D +YP L+REIY++ V 

Sbjct: 225 DWVR----YNQFRRELTLTVLDIVALFSNYDSRRYPIRTVSQLTREIYTNPV 272 

>giI4666284IdbjIBAA77213.11 (AB026261) BtT84A1 crystal protein [Bacillus thuringiensis] 
Length = 1180 

Score = 61.6 bits (148), Expect = 4e-09 
Identities = 33/112 (2.9%), Positives = 60/112 (53%), Gaps = 6/112 (5%) 

Query: 1 MHLTLLRDGALYGFSWGWNEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSNK 60 
+HL++LRD +++G WG++ + IG+Y +Y + Y+ GL+ P ++ 

Sbjct: 167 LHLSVLRDVSVFGQRWGFDAATINSRYNDLTRLIGNYTDYAVRWYNTGLERVW--GPDSR 224 

Query: 61 HYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAV 112 
+ N++ RE+TL VLD ++ +D +YP L+REIY++ V 

Sbjct: 225 DWVR----YNQFRRELTLTVLDIVALFSNYDSRRYPIRTVSQLTREIYTNPV 272 

>giI8469152IspIQ9S515IC1AG_BACTU PESTICIDIAL CRYSTAL PROTEIN CRY1AG (INSECTICIDAL DELTA
ENDOTOXIN 

CRYIA(G)) (CRYSTALINE ENTOMOCIDAL PROTOXIN) (134 KDA 
CRYSTAL PROTEIN) 

gi156690191gb1AAD46137.11AF081248 1 (AF081248) lepidoteran-specific toxin [Bacillus 
thuringiensis] 

Length = 11 76 

Score = 61.2 bits (147), Expect = 4e-09 
Identities = 33/112 (29%), Positives = 60/112 (53%), Gaps = 6/112 (5%) 

Query: 1 MHLTLLRDGALYGFSWGWNEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSNK 60 
+HL++LRD +++G WG++ + IG+Y +Y + Y+ GL+ P ++ 

Sbjct: 167 LHLSVLRDVSVFGQRWGFDAATINSRYNDLTRLIGNYTDYAVRWYNTGLERVW--GPDSR 224 

Query: 61 HYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAV 112 
+ N++ RE+TL VLD ++ +D +YP L+REIY++ V 

Sbjct: 225 DWVR----YNQFRRELTLTVLDIVALFSNYDSRRYPIRTVSQLTREIYTNPV 272 

>gi119425251pdb11CIYI Insecticidal Toxin: Structure And Channel Formation 
Length = 590 
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Score = 61.2 bits (147), Expect = 4e-09 
Identities = 33/112 (29%), positives = 60/112 (53%), Gaps = 6/112 (5%) 

Query: 1 MHLTLLRDGALYGFSWGWNEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSNK 60 
+HL++LRD +++G WG++ + IG+Y +Y + Y+ GL+ P ++ 

Sbjct: 139 LHLSVLRDVSVFGQRWGFDAATINSRYNDLTRLIGNYTDYAVRWYNTGLERVW--GPDSR 196 

Query: 61 HYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAV 112 
+ N++ RE+TL VLD ++ +D +YP L+REIY++ V 

Sbjct: 197 DWVR----YNQFRRELTLTVLDIVALFSNYDSRRYPIRTVSQLTREIYTNPV 244 

>giI4090435IgbIAAC98807.11 (U63372) truncated CrylAc [synthetic construct) 
Length = 613 

Score = 61.2 bits (147), Expect = 4e-09 
Identities = 33/112 (29%), positives = 60/112 (53%), Gaps = 6/112 (5%) 

Query: 1 MHLTLLRDGALYGFSWGWNEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSNK 60 
+HL++LRD +++G WG++ + IG+Y +Y + Y+ GL+ P ++ 

Sbjct: 167 LHLSVLRDVSVFGQRWGFDAATINSRYNDLTRLIGNYTDYAVRWYNTGLERVW--GPDSR 224 

Query: 61 HYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAV 112 
+ N++ RE+TL VLD ++ +D +YP L+REIY++ V 

Sbjct: 225 DWVR----YNQFRRELTLTVLDIVALFPNYDSRRYPIRTVSQLTREIYTNPV 272 

>giI2555147IgbIAAC63055.11 (AF023672) CryIA(c) [synthetic construct) 
Length = 616 

Score = 61.2 bits (147), Expect = 4e-09 
Identities = 33/112 (29%), positives = 60/112 (53%), Gaps = 6/112 (5%) 

Query: 1 MHLTLLRDGALYGFSWGWNEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSNK 
+HL++LRD +++G WG++ + IG+Y +Y + Y+ GL+ P ++ 

Sbjct: 168 LHLSVLRDVSVFGQRWGFDAATINSRYNDLTRLIGNYTDYAVRWYNTGLERVW--GPDSR 

Query: 61 HYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAV 112 
+ N++ RE+TL VLD ++ +D +YP L+REIY++ V 

Sbjct: 226 DWVR----YNQFRRELTLTVLDIVALFPNYDSRRYPIRTVSQLTREIYTNPV 273 

>gil1171235IgbIAAA86266.11 (U43606) CryIA(c) [Bacillus thuringiensis) 
Length = 607 

Score = 61.2 bits (147), Expect = 4e-09 
Identities = 33/112 (29%), positives = 60/112 (53%), Gaps = 6/112 (5%) 

60 

225 

Query: 1 MHLTLLRDGALYGFSWGWNEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSNK 60 
+HL++LRD +++G WG++ + IG+Y +Y + Y+ GL+ P ++ 

Sbjct: 167 LHLSVLRDVSVFGQRWGFDAATINSRYNDLTRLIGNYTDYAVRWYNTGLERVW--GPDSR 224 

Query: 61 HYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAV 112 
+ N++ RE+TL VLD ++ +D +YP L+REIY++ V 

Sbjct: 225 DWVR----YNQFRRELTLTVLDIVALFPNYDSRRYPIRTVSQLTREIYTNPV 272 
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>gi1985331pir11Sl1445 parasporal crystal protein cryIA.c - Bacillus thuringiensis 
(strain BTS89A) (fragment) 

gi1402751emb1CAA38098.11 (X54159) cryIA(c) protein [Bacillus thuringiensis) 
Length = 618 

Score = 61.2 bits (147), Expect = 4e-09 
Identities = 33/112 (29%), Positives = 60/112 (53%), Gaps = 6/112 (5%) 

Query: 1 MHLTLLRDGALYGFSWGWNEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSNK 60 
+HL++LRD +++G WG++ + IG+Y +Y + Y+ GL+ P ++ 

Sbjct: 167 LHLSVLRDVSVFGQRWGFDAATINSRYNDLTRLIGNYTDYAVRWYNTGLERVW--GPDSR 224 

Query: 61 HYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAV 112 
+ N++ RE+TL VLD ++ +D +YP L+REIY++ V 

Sbjct: 225 DWVR----YNQFRRELTLTVLDIVALFPNYDSRRYPIRTVSQLTREIYTNPV 272 
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>giI8469141IspIQ45715IC1KA_BACTM Pesticidia1 crystal protein cry1Ka (Insecticidal de1ta-
endotoxin 

entomocida1 protoxin) (137 kDa CryIK(a)) (Crystaline 
crystal protein) 

gi110226961gb1AAB00376.11 
gil15864921prfl12204216A 

(U28801) Cry1K [Bacillus thuringiensis] 
cry1K gene [Bacillus thuringiensis] 

Length = 1215 

Score = 61.2 bits (147), Expect = 5e-09 
Identities = 37/114 (32%), Positives = 60/114 (52%), Gaps = 8/114 (7%) 

Query: 1 MHLTLLRDGALYGFSWGWNE-EIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSN 59 
+HL LLRD +L+G WG + ++ Q+ +EQI T Y + + Y+ GL + 

Sbjct: 192 LHLLLLRDASLFGSEWGMSSADVNQYYQEQIRYT-EEYSNHCVQWYNTGLNRLRGTT--- 247 

Query: 60 KHYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAVG 113 
E + N++ R++TL VLD ++ +D YP P L+RE+Y+D G 

Sbjct: 248 ---AETWVRYNQFRRDLTLGVLDLVALFPSYDTRTYPIPTTAQLTREVYTDPNG 298 

>giI5052774IgbIAAD38701.1IAF148644 1 (AF148644) insecticidal protein Cry1Ac [Bacillus 
thuringiensis] 

Length = 723 

Score = 61.2 bits (147), Expect = 5e-09 
Identities = 33/112 (29%), Positives = 60/112 (53%), Gaps = 6/112 (5%) 

Query: 1 MHLTLLRDGALYGFSWGWNEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSNK 60 
+HL++LRD +++G WG++ + IG+Y +Y + Y+ GL+ P ++ 

Sbjct: 167 LHLSVLRDVSVFGQRWGFDAATINSRYNDLTRLIGNYTDYAVRWYNTGLERVW--GPDSR 224 

Query: 61 HYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAV 112 
+ N++ RE+TL VLD ++ +D +YP L+REIY++ V 

Sbjct: 225 DWVR----YNQFRRELTLTVLDIVALFPNYDSRRYPIRTVSQLTREIYTNPV 272 

>giI5916230IgbIAAD55947.11 (AF177675) Cry lAc insecticidal toxin [synthetic construct] 
Length = 587 

Score = 61.2 bits (147), Expect = 5e-09 
Identities = 33/112 (29%), Positives = 60/112 (53%), Gaps = 6/112 (5%) 

Query: 1 MHLTLLRDGALYGFSWGWNEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSNK 60 
+HL++LRD +++G WG++ + IG+Y +Y + Y+ GL+ P ++ 

Sbjct: 141 LHLSVLRDVSVFGQRWGFDAATINSRYNDLTRLIGNYTDYAVRWYNTGLERVW--GPDSR 198 

Query: 61 HYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAV 112 
+ N++ RE+TL VLD ++ +D +YP L+REIY++ V 

Sbjct: 199 DWVR----YNQFRRELTLTVLDIVALFPNYDSRRYPIRTVSQLTREIYTNPV 246 

>giI117547IspIP05068IC1AC_BACTK Pesticidial crystal protein cry1Ac (Insecticidal delta-endotoxin 
CryIA(c)) (Crystaline entomocidal protoxin) (133 kDa 
crystal protein) 

gil72770lpirilUSBSXH paraspora1 crystal protein - Bacillus thuringiensis subsp. kurstaki 
(strain HD-73) 

gi11427221gb1AAA22331.11 (M11068) crystal protein [Bacillus thuringiensis] 
gi118392461gb1AAB46989.11 (U87793) insecticidal delta-endotoxin CryIA(c) [Bacillus 

thuringiensis serovar kurstaki] 
gi118420951gb1AAC44841.11 (U87397) crystal protein [Bacillus thuringiensis serovar kurstaki] 
gi118885591gb1AAB49768.11 (U89872) Cry1Ac delta-endotoxin [Bacillus thuringiensis] 
gi125847291emb1CAA05505.11 (AJ002514) insecticidal crystal protein [Bacillus thuringiensis] 

Length = 1178 

Score = 60.8 bits (146), Expect = 5e-09 
Identities = 33/112 (29%), Positives = 60/i12 (53%), Gaps = 6/112 (5%) 

Query: 1 MHLTLLRDGALYGFSWGWNEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSNK 60 
+HL++LRD +++G WG++ + IG+Y +Y + Y+ GL+ P ++ 

Sbjct: 167 LHLSVLRDVSVFGQRWGFDAATINSRYNDLTRLIGNYTDYAVRWYNTGLERVW--GPDSR 224 

Query: 61 HYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAV 112 
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+ N++ RE+TL VLD ++ +D +YP L+REIY++ V 
Sbjct: 225 DWVR----YNQFRRELTLTVLDIVALFPNYDSRRYPIRTVSQLTREIYTNPV 272 
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>giI143126IgbIAAA73077.11 (M73249) [Bacillus thuringiensis gene, complete CDS.), gene product 
Length = 1178 

Score = 60.8 bits (146), Expect = 5e-09 
Identities = 33/112 (29%), positives = 60/112 (53%), Gaps = 6/112 (5%) 

Query: 1 MHLTLLRDGALYGFSWGWNEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSNK 
+HL++LRD +++G WG++ + IG+Y +Y + Y+ GL+ P ++ 

Sbjct: 167 LHLSVLRDVSVFGQRWGFDAATINSRYNDLTRLIGNYTDYAVRWYNTGLERVW--GPDSR 

Query: 61 HYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAV 112 
+ N++ RE+TL VLD ++ +D +YP L+REIY++ V 

Sbjct: 225 DWVR----YNQFRRELTLTVLDIVALFPNYDSRRYPIRTVSQLTREIYTNPV 272 

>giI142742IgbIAAA22339.11 (M73248) cryIA(c)3 [Bacillus thuringiensis] 
Length = 1177 

Score = 60.8 bits (146), Expect = 5e-09 
Identities = 33/112 (29%), positives = 60/112 (53%), Gaps = 6/112 (5%) 

60 

224 

Query: 1 MHLTLLRDGALYGFSWGWNEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSNK 60 
+HL++LRD +++G WG++ + IG+Y +Y + Y+ GL+ P ++ 

Sbjct: 167 LHLSVLRDVSVFGQRWGFDAATINSRYNDLTRLIGNYTDYAVRWYNTGLERVW--GPDSR 224 

Query: 61 HYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAV 112 
+ N++ RE+TL VLD ++ +D +YP L+REIY++ V 

Sbjct: 225 DWVR----YNQFRRELTLTVLDIVALFPNYDSRRYPIRTVSQLTREIYTNPV 272 

>giI3979717IembICAA10270.11 (AJ130970) crystal toxin protein [Bacillus thuringiensis] 
Length = 1178 

Score = 60.8 bits (146), Expect = 5e-09 
Identities = 33/112 (29%), Positives = 60/112 (53%), Gaps = 6/112 (5%) 

Query: 1 MHLTLLRDGALYGFSWGWNEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSNK 60 
+HL++LRD +++G WG++ + IG+Y +Y + Y+ GL+ Pt+ 

Sbjct: 167 LHLSVLRDVSVFGQRWGFDAATINSRYNDLTRLIGNYTDYAVRWYNTGLERVW--GPDSR 224 

Query: 61 HYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAV 112 
+ N++ RE+TL VLD ++ +D +YP L+REIY++ V 

Sbjct: 225 DWVR----YNQFRRELTLTVLDIVALFPNYDSRRYPIRTVSQLTREIYTNPV 272 

>gi184691401sp1Q457091C1IB BACTE Pesticidial crystal protein cry1Ib (Insecticidal delta-
endotoxin -

CryII(b)) (Crystaline entomocidal protoxin) (81 kDa 
crystal protein) 

gil21198671pirllI40590 cryV465 protein - Bacillus thuringiensis 
gi14672351gb1AAA82114.11 (U07642) cryV465 gene product [Bacillus thuringiensis] 

Length = 719 

Score = 60.8 bits (146), Expect = 5e-09 
Identities = 40/116 (34%), positives = 63/116 (53%), Gaps = 10/116 (8%) 

Query: 1 MHLTLLRDGALYGFSWGWN-EEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQ-KNAPS 58 
+HL LLRD +++G WG + EI Q V+ Y ++ K Y+ GL + + NA S 

Sbjct: 195 LHLLLLRDASIFGKEWGLSASEISTFYNRQ-VERTRDYSDHCIKWYNTGLNNLRGTNAKS 253 

Query: 59 NKHYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAVGT 114 
Y N++ ++MTL VLD ++ +D + YP L+RE+Y+DA+GT 

Sbjct: 254 WVRY-------NQFRKDMTLMVLDLVALFPSYDTLVYPIKTTSQLTREVYTDAIGT 302 

>giI9087134IspIQ45707IC7AB_BACUA Pesticidial crystal protein cry7Ab (Insecticidal delta
endotoxin 

CryVIIA(b)) (Crystaline entomocidal protoxin) (130 kDa 
crystal protein) 

gi14368391gb1AAA21120.11 (U04367) CryIII delta-endotoxin [Bacillus thuringiensis] 



Length = 1138 

Score = 60.5 bits (145), Expect = 7e-09 
Identities = 36/112 (32%), Positives = 52/112 (46%), Gaps = 6/112 (5%) 

Query: 1 MHLTLLRDGALYGFSWGWNEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSNK 60 
+HL LLRD LYG WG+ + + + I Y + K Y+ GL N 

Sbjct: 194 LHLALLRDSTLYGDKWGFTQNNIEENYNRQKKHISEYSNHCVKWYNSGLSRL------NG 247 

Query: 61 HYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAV 112 
E + NR+ REM L VLD ++ +DP Y L+RE+Y+D + 

Sbjct: 248 STYEQWINYNRFRREMILMVLDIAAVFPIYDPRMYSMETSTQLTREVYTDPI 299 
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>giI13173240IgbIAAK14337.11 (AF327925) insecticidal crystal protein BTRX28 [Bacillus 
thuringiensis serovar kuntha1aRX28] 

Length = 1118 

Score = 60.5 bits (145), Expect = 7e-09 
Identities = 33/112 (29%), Positives = 59/112 (52%), Gaps = 6/112 (5%) 

Query: 1 MHLTLLRDGALYGFSWGWNEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSNK 60 
+HL++LRD +++G WG++ + IG+Y +Y + Y+ GL+ P ++ 

Sbjct: 167 LHLSVLRDVSVFGQRWGFDAATINSRYNDLTRLIGNYTDYAVRWYNTGLERVW--GPDSR 224 

Query: 61 HYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAV 112 
+ N++ RE+TL VLD ++ +D YP L+REIY++ V 

Sbjct: 225 DWVR----YNQFRREITLTVLDIVALFPNYDSRTYPIRTVSQLTREIYTNPV 272 

>giI546641IgbIAAB30710.11 
thuringiensis, 

Length = 723 

insecticidal protein Cry I A (c) product (toxic domain) [Bacillus 
ssp. kurstaki HD-1, Peptide, 723 aa] 

Score = 60.5 bits (145), Expect ~ 8e-09 
Identities = 33/112 (29%), positives = 59/112 (52%), Gaps = 6/112 (5%) 

Query: 1 MHLTLLRDGALYGFSWGWNEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSNK 60 
+HL++LRD +++G WG++ + IG+Y +Y + Y+ GL+ P ++ 

Sbjct: 167 LHLSVLRDVSVFGQRWGFDAATINSRYNDLTRLIGNYTDYAVRWYNTGLERVW--GPDSR 224 

Query: 61 HYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAV 112 
+ N++ RE+TL VLD ++ +D +YP L REIY++ V 

Sbjct: 225 DWVR----YNQFRRELTLTVLDIVALFPNYDSRRYPIRTVSQLPREIYTNPV 272 

>giI3719431IgbIAAC63366.11 (AF093107) delta-endotoxin [Bacillus thuringiensis] 
Length = 638 

Score = 60.1 bits (144), Expect = 8e-09 
Identities = 41/139 (29%), positives = 70/139 (49%), Gaps = 16/139 (11%) 

Query: 1 MHLTLLRDGALYGFSWGWNE-EIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSN 59 
+HL LL+D +YG WG N+ +1 + Q D Y + TY+ GL++ + 

Sbjct: 200 LHLLLLKDAEIYGARWGLNQGQINLYFNAQ-QDRTQIYTNHCVATYNRGLENLRGTN--- 255 

Query: 60 KHYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAVGTADNSG 119 
TE + +++ REMTL +D ++ Y++ +YP A L+REIY+D V 

Sbjct: 256 ---TESWYNYHQFRREMTLMAMDLVALFPYYNLRQYPNGANPQLTREIYTDPV------- 305 

Query: 120 ALNFPQHPKSRSQKWKSGP 138 
N P + + ++W++ P 

Sbjct: 306 VFNPPAN-QGLCRRWRNNP 323 

>gi184691361sp1Q037441C1AD BACTA 
endotoxin -

Pesticidia1 crystal protein cry1Ad (Insecticidal delta-

CryIA(d)) (Crystaline entomocidal protoxin) (133 kDa 
crystal protein) 

gi11427441gb1AAA22340.11 (M73250) cryIA(d) [Bacillus thuringiensis] 
Length = 11 79 

Score 60.1 bits (144), Expect ge-09 
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Identities = 33/112 (29%), Positives = 59/112 (52%), Gaps = 6/112 (5%) 

Query: 1 MHLTLLRDGALYGFSWGWNEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSNK 
+HL++LRD +++G WG++ + IG+Y +Y + Y+ GL+ P ++ 

Sbjct: 167 LHLSVLRDVSVFGQRWGFDVATINSRYNDLTRLIGTYTDYAVRWYNTGLERVW--GPDSR 

Query: 61 HYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAV 112 
+ N++ RE+TL VLD ++ +D YP L+REIY++ V 

Sbjct: 225 DWVR----YNQFRRELTLTVLDIVSLFPNYDSRTYPIRTVSQLTREIYTNPV 272 

>gi12254721prf11130416BB endotoxin delta 1 [Bacillus thuringiensisj 
Length = 1176 

Score = 59.7 bits (143), Expect = 1e-OB 
Identities = 32/112 (2B%), positives = 60/112 (53%), Gaps = 6/112 (5%) 

Query: 1 MHLTLLRDGALYGFSWGWNEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSNK 
+HL++LRD +++G WG++ + IG+Y ++ + Y+ GL+ P ++ 

Sbjct: 167 LHLSVLRDVSVFGQRWGFDAATINSRYNDLTRLIGNYTDHAVRWYNTGLERVW--GPDSR 

Query: 61 HYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAV 112 
+ N++ RE+TL VLD ++ +D +YP L+REIY++ V 

Sbjct: 225 DWVR----YNQFRRELTLTVLDIVALFSNYDSRRYPIRTVSQLTREIYTNPV 272 

60 

224 

60 

224 
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>giIB469134IspIP56953IC1CB_BACTG PESTICIDIAL CRYSTAL PROTEIN CRY1CB (INSECTICIDAL DELTA
ENDOTOXIN 

CRYIC(B» (CRYSTALINE ENTOMOCIDAL PROTOXIN) (133 KDA 
CRYSTAL PROTEIN) 

gil4774021pirllA4B970 insecticidal crystal toxin CryIC(b) - Bacillus thuringiensis 
Length = 1176 

Score = 59.3 bits (142), Expect = 1e-OB 
Identities = 35/114 (30%), positives = 58/114 (50%), Gaps = 6/114 (5%) 

Query: 1 MHLTLLRDGALYGFSWGWNEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSNK 60 
+HL +LRD +++G WG +++ I Y + TY+ GL N P + 

Sbjct: 166 LHLAILRDSSIFGARWGLTTINVNENYNRLIRHIDEYANHCADTYNRGLN----NLPKST 221 

Query: 61 HYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAVGT 114 
+ + + T NR R++TL VLD + +D +YP + L+REIY+D + T 

Sbjct: 222 Y--QDWITYNRLRRDLTLTVLDIAAFFPSYDNRRYPIQSVGQLTREIYTDPLIT 273 

>giI8928019IspIQ45705IC8BA_BACUK Pesticidia1 crystal protein cry8Ba (Insecticidal de1ta-
endotoxin 

CryVIIIB (a» (Crystaline entomocida1 protoxin) (134 kDa 
crystal protein) 

gi1436B351gb1AAA2111B.11 (U04365) CryIII delta-endotoxin [Bacillus thuringiensisj 
Length = 1169 

Score = 5B.9 bits (141), Expect = 2e-08 
Identities = 35/116 (30%), positives = 57/116 (48%), Gaps = 6/116 (5%) 

Query: 1 MHLTLLRDGALYGFSWGWNEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSNK 60 
+HL LLRD +++G WG + + + + Y ++ K Y GL + S K 

Sbjct: 206 LHLLLLRDASIFGEEWGLSTSTINNYYNRQMKLTAEYSDHCVKWYETGL--AKLKGSSAK 263 

Query: 61 HYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAVGTAD 116 
+ + N++ REMTL VLD ++ +D YP L+RE+Y+D +G D 

Sbjct: 264 QWID----YNQFRREMTLTVLDVVALFSNYDTRTYPLATTAQLTREVYTDPLGAVD 315 

>gi14776391pir11A49785 paraspora1 crystal protein cryIA(c) - Bacillus thuringiensis subsp. 
kenyae (strain HD588-2) 

gi11427401gb1AAA22338.11 (M35524) delta-endotoxin [Bacillus thuringiensisj 
Length = 1177 

Score = 58.9 bits (141), Expect = 2e-08 
Identities = 32/112 (28%), positives = 60/112 (53%), Gaps = 6/112 (5%) 

Query: 1 MHLTLLRDGALYGFSWGWNEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSNK 60 
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+HL++LRD +++G WG++ + IG+Y ++ + Y+ GL+ P ++ 
Sbjct: 167 LHLSVLRDVSVFGQRWGFDAATINSRYNDLTRLIGNYTDHAVRWYNTGLERVW--GPDSR 224 

Query: 61 HYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAV 112 
+ N++ RE+TL VLD ++ +D +YP L+REIY++ V 

Sbjct: 225 DWVR----YNQFRRELTLTVLDIVALFPNYDSRRYPIRTVSQLTREIYTNPV 272 

Study ID: GH-C 5463 C:C) 
Page 160 -

>gi184691381sp1Q037461C1FA BACTA Pesticidia1 crystal protein cry1Fa (Insecticidal de1ta-
endotoxin -

CryIF(a)) (Crystaline entornocida1 protoxin) (134 kDa 
crystal protein) 

gil985191pirllA42459 insecticidal crystal protein CryIF - Bacillus thuringiensis 
(strain aizawai) 

gi11427561gb1AAA22347.11 (M73254) cryIF [Bacillus thuringiensis] 
gi11427581gb1AAA22348.11 (M63897) insecticidal crystal protein [Bacillus thuringiensis] 

Length = 1174 

Score = 58.9 bits (141), Expect = 2e-08 
Identities = 35/124 (28%), Positives = 63/124 (50%), Gaps = 7/124 (5%) 

Query: 1 MHLTLLRDGALYGFSWGWNEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSNK 60 
+HL+LLRD +G WG + + ++++ I Y ++ TY+ GL++ + 

Sbjct: 165 LHLSLLRDAVSFGQGWGLDIATVNNHYNRLINLIHRYTKHCLDTYNQGLENLRGTN---- 220 

Query: 61 HYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAVGTADNSGA 120 
T + N++ R++TL VLD ++ +D YP L+REIY+ +V D+ + 

Sbjct: 221 --TRQWARFNQFRRDLTLTVLDIVALFPNYDVRTYPIQTSSQLTREIYTSSV-IEDSPVS 277 

Query: 121 LNFP 124 
N P 

Sbjct: 278 ANIP 281 

>giI8469139IspIQ03748IC1AE_BACTL PESTICIDIAL CRYSTAL PROTEIN CRY1AE (INSECTICIDAL DELTA
ENDOTOXIN 

CRYIA(E)) (CRYSTALINE ENTOMOCIDAL PROTOXIN) (134 KDA 
CRYSTAL PROTEIN) 

gil985321pirllA41052 parasporal crystal protein - Bacillus thuringiensis (strain ilesti) 
gi11428751gb1AAA22410.11 (M65252) delta-endotoxin [Bacillus thuringiensis] 

Length = 1181 

Score = 58.9 bits (141), Expect = 2e-08 
Identities = 33/112 (29%), Positives = 58/112 (51%), Gaps = 6/112 (5%) 

Query: 1 MHLTLLRDGALYGFSWGWNEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSNK 60 
+HL++LRD +++G WG + + IG+Y +Y + Y+ GL+ P ++ 

Sbjct: 167 LHLSVLRDVSVFGQRWGLDVATINSRYNDLTRLIGTYTDYAVRWYNTGLERVW--GPDSR 224 

Query: 61 HYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAV 112 
+ N++ RE+TL VLD ++ +D YP L+REIY++ V 

Sbjct: 225 DWVR----YNQFRRELTLTVLDIVSLFPNYDSRTYPIRTVSQLTREIYTNPV 272 

>giI13173238IgbIAAK14336.11 (AF327924) insecticidal crystal protein BTRX24 [Bacillus 
thuringiensis serovar kunthalaRX24] 

Length = 1118 

Score = 58.9 bits (141), Expect = 2e-08 
Identities = 32/112 (28%), Positives = 59/112 (52%), Gaps = 6/112 (5%) 

Query: 1 MHLTLLRDGALYGFSWGWNEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSNK 60 
+HL++LRD +++G WG++ + IG+Y ++ + Y+ GL+ P ++ 

Sbjct: 167 LHLSVLRDVSVFGQRWGFDAATINSRYNDLTRLIGNYTDHAVRWYNTGLERVW--GPDSR 224 

Query: 61 HYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAV 112 
+ N++ RE+TL VLD ++ +D YP L+REIY++ V 

Sbjct: 225 DWIR----YNQFRRELTLTVLDIVSLFPNYDSRTYPIRTVSQLTREIYTNPV 272 

>giI2414156IembICAA70925.11 (Y09787) delta-endotoxin [Bacillus thuringiensis] 
Length = 618 
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Score = 58.5 bits (140), Expect = 3e-08 
Identities = 32/112 (28%), positives = 59/112 (52%), Gaps = 6/112 (5%) 

Query: 1 MHLTLLRDGALYGFSWGWNEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSNK 60 
+HL++LRD +++G WG++ + IG+Y ++ + Y+ GL+ P ++ 

Sbjct: 167 LHLSVLRDVSVFGQRWGFDAATINSRYNDLTRLIGNYTDHAVRWYNTGLERVW--GPDSR 224 

Query: 61 HYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAV 112 
+ N++ RE+TL VLD ++ +D YP L+REIY++ V 

Sbjct: 225 DWIR----YNQFRRELTLTVLDIVSLFPNYDSRTYPIRTVSQLTREIYTNPV 272 
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>gi184691511sp1Q574581CIEA BACTX Pesticidial crystal protein crylEa (Insecticidal delta-
endotoxin -

CryIE(a» (Crystaline entomocidal protoxin) (133 kDa 
crystal protein) 

gil21198651pirllI40572 crystal protein - Bacillus thuringiensis 
gi1402571emb1CAA37933.11 (X53985) crystal protein [Bacillus thuringiensis] 
gi1402821emb1CAA39609.11 (X56144) crystal protein [Bacillus thuringiensis] 

Length = 1171 

Score = 58.2 bits (139), Expect = 3e-08 
Identities = 31/112 (27%), Positives = 56/112 (49%), Gaps = 5/112 (4%) 

Query: 1 MHLTLLRDGALYGFSWGWNEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSNK 60 
+HL++LRD +++G +WG++ + I Y +Y + Y+ GL + 

Sbjct: 165 LHLSVLRDVSVFGQAWGFDIATINSRYNDLTRLIPIYTDYAVRWYNTGLDRLPRTGGLRN 224 

Query: 61 HYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAV 112 
+ N++ RE+T+ VLD ++ +D YP P L+RE+Y+D V 

Sbjct: 225 -----WARFNQFRRELTISVLDIISFFRNYDSRLYPIPTSSQLTREVYTDPV 271 

>gil142752IgbIAAA22345.11 (M73252) cryIE(a) [Bacillus thuringiensis] 
gi1179796191gb1AAL50330.11AF202531 1 (AF202531) Cry032 [Bacillus thuringiensis] 

Length = 1171 

Score = 58.2 bits (139), Expect = 3e-08 
Identities = 31/112 (27%), positives = 56/112 (49%), Gaps = 5/112 (4%) 

Query: 1 MHLTLLRDGALYGFSWGWNEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSNK 60 
+HL++LRD +++G +WG++ + I Y +Y + Y+ GL + 

Sbjct: 165 LHLSVLRDVSVFGQAWGFDIATINSRYNDLTRLIPIYTDYAVRWYNTGLDRLPRTGGLRN 224 

Query: 61 HYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAV 112 
+ N++ RE+T+ VLD ++ +D YP P L+RE+Y+D V 

Sbjct: 225 -----WARFNQFRRELTISVLDIISFFRNYDSRLYPIPTSSQLTREVYTDPV 271 

>giI1946622IgbIAAD04732.11 (U94323) CrylEa4 [Bacillus thuringiensis] 
Length = 11 71 

Score = 58.2 bits (139), Expect = 3e-08 
Identities = 31/112 (27%), Positives = 56/112 (49%), Gaps = 5/112 (4%) 

Query: 1 MHLTLLRDGALYGFSWGWNEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSNK 60 
+HL++LRD +++G +WG++ c + I Y +Y + Y+ GL + 

Sbjct: 165 LHLSVLRDVSVFGQAWGFDIATINSRYNDLTRLIPIYTDYAVRWYNTGLDRLPRTGGLRN 224 

Query: 61 HYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAV 112 
+ N++ RE+T+ VLD ++ +D YP P L+RE+Y+D V 

Sbjct: 225 -----WARFNQFRRELTISVLDIISFFRNYDSRLYPIPTSSQLTREVYTDPV 271 

>gi15386241pir11A37829 parasporal crystal protein - Bacillus thuringiensis 
Length = 1171 

Score = 58.2 bits (139), Expect = 3e-08 
Identities = 31/112 (27%), positives = 56/112 (49%), Gaps = 5/112 (4%) 

Query: 1 MHLTLLRDGALYGFSWGWNEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSNK 60 
+HL++LRD +++G +WG++ + I Y +Y + Y+ GL + 

Sbjct: 165 LHLSVLRDVSVFGQAWGFDIATINSRYNDLTRLIPIYTDYAVRWYNTGLDRLPRTGGLRN 224 
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Query: 61 HYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAV 112 
+ N++ RE+T+ VLD ++ +D YP P L+RE+Y+D V 

Sbjct: 225 -----WARFNQFRRELTISVLDIISFFRNYDSRLYPIPTSSQLTREVYTDPV 271 

>gi1804571pir11A26461 paraspora1 crystal protein Bt2 - Bacillus thuringiensis (strain 
berliner 1715) 

gi1402551ernb1CAA28405.11 (X04698) delta endotoxin (AA 1-1155) [Bacillus thuringiensis] 
Length = 1155 

Score = 58.2 bits (139), Expect = 4e-08 
Identities = 32/112 (28%), Positives = 59/112 (52%), Gaps = 6/112 (5%) 

Query: 1 MHLTLLRDGALYGFSWGWNEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSNK 60 
+HL++LRD +++G WG++ + IG+Y ++ + Y+ GL+ P ++ 

Sbjct: 167 LHLSVLRDVSVFGQRWGFDAATINSRYNDLTRLIGNYTDHAVRWYNTGLERVW--GPDSR 224 

Query: 61 HYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAV 112 
+ N++ RE+TL VLD ++ +0 YP L+REIY++ V 

Sbjct: 225 DWIR----YNQFRRELTLTVLDIVSLFPNYDSRTYPIRTVSQLTREIYTNPV 272 

>giI208155IgbIAAA72985.11 (M60856) cryIA(a) [synthetic construct] 
Length = 615 

Score = 58.2 bits (139), Expect = 4e-08 
Identities = 32/112 (28%), positives = 59/112 (52%), Gaps = 6/112 (5%) 

Query: 1 MHLTLLRDGALYGFSWGWNEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSNK 60 
+HL++LRD +++G WG++ + IG+Y ++ + Y+ GL+ P ++ 

Sbjct: 167 LHLSVLRDVSVFGQRWGFDAATINSRYNDLTRLIGNYTDHAVRWYNTGLERVW--GPDSR 224 

Query: 61 HYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAV 112 
+ N++ RE+TL VLD ++ +D YP L+REIY++ V 

Sbjct: 225 DWIR----YNQFRRELTLTVLDIVSLFPNYDSRTYPIRTVSQLTREIYTNPV 272 

>gi 11175361 sp 1 P096661 CRYT_BACTA 130 KD CRYSTAL PROTEIN (DELTA ENDOTOXIN) (CRYSTALINE ENTOMOCIDAL 
PROTOXIN) 

gil985291pirllS02134 parasporal crystal protein -Bacillus thuringiensis (strain aizawai 
IC1) 

gi1402781ernb1CAA31620.11 (X13233) delta-endotoxin [Bacillus thuringiensis] 
Length = 1155 

Score = 58.2 bits (139), Expect = 4e-08 
Identities = 32/112 (28%), Positives = 59/112 (52%), Gaps = 6/112 (5%) 

Query: 1 MHLTLLRDGALYGFSWGWNEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSNK 60 
+HL++LRD +++G WG++ + IG+Y ++ + Y+ GL+ P ++ 

Sbjct: 167 LHLSVLRDVSVFGQRWGFDAATINSRYNDLTRLIGNYTDHAVRWYNTGLERVW--GPDSR 224 

Query: 61 HYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAV 112 
+ N++ RE+TL VLD ++ +D YP L+REIY++ V 

Sbjct: 225 DWIR----YNQFRRELTLTVLDIVSLFPNYDSRTYPIRTVSQLTREIYTNPV 272 

>giI117539IspIP21257ICRYT_BACTK 130 KD CRYSTAL PROTEIN (DELTA ENDOTOXIN) (CRYSTALINE ENTOMOCIDAL 
PROTOXIN) (5.3 CLASS) 

gil21198661pirllI39838 delta-endotoxin (5.3 class) - Bacillus thuringiensis 
gi11428861gb1AAA22420.11 (M37263) 5.3 class delta endotoxin [Bacillus thuringiensis] 

Length = 1155 

Score = 58.2 bits (139), Expect = 4e-08 
Identities = 32/112 (28%), positives = 59/112 (52%), Gaps = 6/112 (5%) 

Query: 1 MHLTLLRDGALYGFSWGWNEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSNK 60 
+HL++LRD +++G WG++ + IG+Y ++ + Y+ GL+ P ++ 

Sbjct: 167 LHLSVLRDVSVFGQRWGFDAATINSRYNDLTRLIGNYTDHAVRWYNTGLERVW--GPDSR 224 

Query: 61 HYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAV 112 
+ N++ RE+TL VLD ++ +D YP L+REIY++ V 

Sbjct: 225 DWIR----YNQFRRELTLTVLDIVSLFPNYDSRTYPIRTVSQLTREIYTNPV 272 
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>giI117543IspIP09667ICRYV_BACTA 130 KD CRYSTAL PROTEIN (DELTA ENDOTOXIN) (CRYSTALINE ENTOMOCIDAL 
PROTOXIN) 

gil985311pirllA26513 parasporal crystal protein - Bacillus thuringiensis (strain 
aizawai) 

gi11430991gb1AAA22551.ll (M16463) insecticidal protein [Bacillus thuringiensisj 
Length = 1155 

Score = 58.2 bits (139), Expect = 4e-08 
Identities = 32/112 (28%), Positives = 59/112 (52%), Gaps = 6/112 (5%) 

Query: 1 MHLTLLRDGALYGFSWGWNEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSNK 60 
+HL++LRD +++G WG++ + IG+Y ++ + Y+ GL+ P ++ 

Sbjct: 167 LHLSVLRDVSVFGQRWGFDAATINSRYNDLTRLIGNYTDHAVRWYNTGLERVW--GPDSR 224 

Query: 61 HYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAV 112 
+ N++ RE+TL VLD ++ +D YP L+REIY++ V 

Sbjct: 225 DWIR----YNQFRRELTLTVLDIVSLFPNYDSRTYPIRTVSQLTREIYTNPV 272 

>gi1804741pir11A29125 parasporal crystal protein - Bacillus thuringiensis subsp. kurstaki 
(strain HD-l) 

gil2256691prfll13l0234A insect control protein [Bacillus thuringiensisj 
Length = 1156 

Score = 58.2 bits (139), Expect = 4e-08 
Identities = 32/112 (28%), positives = 59/112 (52%), Gaps = 6/112 (5%) 

Query: 1 MHLTLLRDGALYGFSWGWNEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSNK 60 
+HL++LRD +++G WG++ + IG+Y ++ + Y+ GL+ P ++ 

Sbjct: 167 LHLSVLRDVSVFGQRWGFDAATINSRYNDLTRLIGNYTDHAVRWYNTGLERVW--GPDSR 224 

Query: 61 HYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAV 112 
+ N++ RE+TL VLD ++ +D YP L+REIY++ V 

Sbjct: 225 DWIR----YNQFRRELTLTVLDIVSLFPNYDSRTYPIRTVSQLTREIYTNPV 272 

>giI117533IspIP06578IC1AB_BACTK PESTICIDIAL CRYSTAL PROTEIN CRY1AB (INSECTICIDAL DELTA-ENDOTOXIN 
CRYIA(B)) (CRYSTALINE ENTOMOCIDAL PROTOXIN) (130 KDA 
CRYSTAL PROTEIN) 

gil804471pirllJD0002 parasporal crystal protein Bt2 - Bacillus thuringiensis 
gi1402731emb1CAA3870l.ll (X54939) unnamed protein product [Bacillus thuringiensisj 
gi11427201gb1AAA22330.ll (M13898) entomocidal protoxin [Bacillus thuringiensisj 
gi1143l241gb1AAA22561.ll (M15271) crystal protein precursor [Bacillus thuringiensisj 
gi12l62801dbj1BAA0007l.11 (D00117) delta-endotoxin [Bacillus thuringiensisj 
gi137465451gb1AAC64003.11 (AF059670) crystal protein [Bacillus thuringiensis serovar 

kurstakij 
gil22547llprfll1304l68A endotoxin delta 2 [Bacillus thuringiensisj 

Length = 1155 

Score = 58.2 bits (139), Expect = 4e-08 
Identities = 32/112 (28%), Positives = 59/112 (52%), Gaps = 6/112 (5%) 

Query: 1 MHLTLLRDGALYGFSWGWNEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSNK 60 
+HL++LRD +++G WG++ + IG+Y ++ + Y+ GL+ P ++ 

Sbjct: 167 LHLSVLRDVSVFGQRWGFDAATINSRYNDLTRLIGNYTDHAVRWYNTGLERVW--GPDSR 224 

Query: 61 HYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAV 112 
+ N++ RE+TL VLD ++ +D YP L+REIY++. V 

Sbjct: 225 DWIR----YNQFRRELTLTVLDIVSLFPNYDSRTYPIRTVSQLTREIYTNPV 272 

>gill0440886IgbIAAG16877.ll (U94l9l) delta endotoxin [Bacillus thuringiensisj 
Length = 1155 

Score = 58.2 bits (139), Expect = 4e-08 
Identities = 32/112 (28%), positives = 59/112 (52%), Gaps = 6/112 (5%) 

Query: 1 MHLTLLRDGALYGFSWGWNEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSNK 60 
+HL++LRD +++G WG++ + IG+Y ++ + Y+ GL+ P ++ 

Sbjct: 167 LHLSVLRDVSVFGQRWGFDAATINSRYNDLTRLIGNYTDHAVRWYNTGLERVW--GPDSR 224 



Query: 61 HYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAV 112 
+ N++ RE+TL VLD ++ +0 YP L+REIY++ V 

Sbjct: 225 DWIR----YNQFRRELTLTVLDIVSLFPNYDSRTYPIRTVSQLTREIYTNPV 272 
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>giI8469147IspIQ45747IC1DB_BACTU PESTICIDIAL CRYSTAL PROTEIN CRY1DB (INSECTICIDAL DELTA
ENDOTOXIN 

CRYID(B» (CRYSTALINE ENTOMOCIDAL PROTOXIN) (131 KDA 
CRYSTAL PROTEIN) 

gil421540lpirllS32647 paraspora1 crystal protein - Bacillus thuringiensis 
gi12958641emb1CAA80234.11 (Z22511) crystal protein [Bacillus thuringiensis) 

Length = 1160 

Score = 58.2 bits (139), Expect = 4e-08 
Identities = 32/110 (29%), positives = 56/110 (50%), Gaps = 6/110 (5%) 

Query: 1 MHLTLLRDGALYGFSWGWNEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSNK 60 
+HL++LRD ++YG WG++ + I Y ++ TY+DGL++ + + S+ 

Sbjct: 166 LHLSVLRDVSVYGQRWGFDPATVNSRYSDLTRLIHVYTDHCVDTYNDGLKNLEGSRLSD- 224 

Query: 61 HYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSD 110 
+ NR+ R +T+ VLD + +0 YP L+RE+Y 0 

Sbjct: 225 -----WVVYNRFRRRLTISVLDIIAFFPNYDIEAYPIQTASQLTREVYLD 269 

>giI8469154IspIQ9ZAZ6IC1GB_BACTZ Pesticidia1 crystal protein cry1Gb (Insecticidal de1ta-
endotoxin 

CryIG(b» (Crystaline entomocidal protoxin) (133 kDa 
crystal protein) 

gi140978761gb1AAD10291.11 (U70725) insecticidal crystal protein CryH2 [Bacillus thuringiensis 
serovar wuhanensis) 

Length = 1169 

Score = 57.8 bits (138), Expect = 4e-08 
Identities = 33/112 (29%), Positives = 56/112 (49%), Gaps = 10/112 (8%) 

Query: 1 MHLTLLRDGALYGFSWGWNEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSNK 60 
+HL LLRD +G WG + ++ ++1 Y + + Y+ GL + P + 

Sbjct: 165 LHLALLRDAVFFGERWGLTQTNINDLYSRLKNSIRDYTNHCVRFYNIGLGNLNVIRP--E 222 

Query: 61 HYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAV 112 
+Y R+ RE+T+ VLD ++ +0 YP P + L+REIY+D + 

Sbjct: 223 YY--------RFQRELTISVLDLVALFPNYDIRTYPIPTKSQLTREIYTDPI 266 

>giI1769867IembICAA67557.11 (X99103) delta-endotoxin [synthetic construct) 
Length = 630 

Score = 57.8 bits (138), Expect = 4e-08 
Identities = 33/110 (30%), positives = 55/110 (50%), Gaps = 6/110 (5%) 

Query: 1 MHLTLLRDGALYGFSWGWNEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSNK 60 
+HL +LRD ++G WG +++ I Y ++ TY+ GL N P + 

Sbjct: 166 LHLAILRDSVIFGERWGLTTINVNENYNRLIRHIDEYADHCANTYNRGLN----NLPKST 221 

Query: 61 HYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSD 110 
+ + + T NR R++TL VLD + +0 +YP L+RE+Y+D 

Sbjct: 222 Y--QDWITYNRLRRDLTLTVLDIAAFFPNYDNRRYPIQPVGQLTREVYTD 269 

>giI13899010IgbIAAK48937.1IAF358862 2 (AF358862) insecticidal crystal protein [Bacillus 
thuringiensis) 

Length = 1160 

Score = 57.8 bits (138), Expect = 4e-08 
Identities = 32/110 (29%), Positives = 56/110 (50%), Gaps = 6/110 (5%) 

Query: 1 MHLTLLRDGALYGFSWGWNEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSNK 60 
+HL++LRD ++YG WG++ + I Y ++ TY+DGL++ + + S+ 

Sbjct: 166 LHLSVLRDVSVYGQRWGFDPATVNSRYSDLTRLIHVYTDHCVDTYNDGLKNLEGSRLSD- 224 

Query: 61 HYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSD 110 
+ NR+ R +T+ VLD + +0 YP L+RE+Y 0 
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Sbjct: 225 -----WVVYNRFRRRLTISVLDIIAFFPNYDIEAYPIQTASQLTREVYLD 269 
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>gi1804511pir11S04181 parasporal crystal protein - Bacillus thuringiensis (strain aizawai 
7.29) (fragment) 

gil403561emblCAA31951.11 (X13620) delta-endotoxin (AA 1 - 824) (2711 is 2nd base in codon) 
[Bacillus thuringiensis] 

Length = 823 

Score = 57.8 bits (138), Expect = 4e-08 
Identities = 33/110 (30%), positives = 55/110 (50%), Gaps = 6/110 (5%) 

Query: 1 MHLTLLRDGALYGFSWGWNEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSNK 60 
+HL +LRD ++G WG +++ I Y ++ TY+ GL N P + 

Sbjct: 166 LHLAILRDSVIFGERWGLTTINVNENYNRLIRHIDEYADHCANTYNRGLN----NLPKST 221 

Query: 61 HYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSD 110 
+ + + T NR R++TL VLD + +D +YP L+RE+Y+D 

Sbjct: 222 Y--QDWITYNRLRRDLTLTVLDIAAFFPNYDNRRYPIQPVGQLTREVYTD 269 

>gi1112776391pir11JC7140 protoxin - Bacillus thuringiensis 
Length = 655 

Score = 57.8 bits (138), Expect = 4e-08 
Identities = 33/110 (30%), Positives = 55/110 (50%), Gaps = 6/110 (5%) 

Query: 1 MHLTLLRDGALYGFSWGWNEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSNK 60 
+HL +LRD ++G WG +++ I Y ++ TY+ GL N P + 

Sbjct: 166 LHLAILRDSVIFGERWGLTTINVNENYNRLIRHIDEYADHCANTYNRGLN----NLPKST 221 

Query: 61 HYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSD 110 
+ + + T NR R++TL VLD + +D +YP L+RE+Y+D 

Sbjct: 222 Y--QDWITYNRLRRDLTLTVLDIAAFFPNYDNRRYPIQPVGQLTREVYTD 269 

>giI1234884IembICAA65457.11 (X96682) delta-endotoxin [Bacillus thuringiensis] 
Length = 756 

Score = 57.8 bits (138), Expect = 5e-08 
Identities = 33/110 (30%), positives = 55/110 (50%), Gaps = 6/110 (5%) 

Query: 1 MHLTLLRDGALYGFSWGWNEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSNK 60 
+HL +LRD ++G WG +++ I Y ++ TY+ GL N P + 

Sbjct: 166 LHLAILRDSVIFGERWGLTTINVNENYNRLIRHIDEYADHCANTYNRGLN----NLPKST 221 

Query: 61 HYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSD 110 
+ + + T NR R++TL VLD + +D +YP L+RE+Y+D 

Sbjct: 222 Y--QDWITYNRLRRDLTLTVLDIAAFFPNYDNRRYPIQPVGQLTREVYTD 269 

>giI142750IgbIAAA22343.11 (M73251) cryIC(b) [Bacillus thuringiensis) 
Length = 1189 

Score = 57.8 bits (138), Expect = 5e-08 
Identities = 33/110 (30%), positives = 55/110 (50%), Gaps = 6/110 (5%) 

Query: 1 MHLTLLRDGALYGFSWGWNEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSNK 60 
+HL +LRD ++G WG +++ I Y ++ TY+ GL N P + 

Sbjct: 166 LHLAILRDSVIFGERWGLTTINVNENYNRLIRHIDEYADHCANTYNRGLN----NLPKST 221 

Query: 61 HYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSD 110 
+ + + T NR R++TL VLD + +D +YP L+RE+Y+D 

Sbjct: 222 Y--QDWITYNRLRRDLTLTVLDIAAFFPNYDNRRYPIQPVGQLTREVYTD 269 

>gi184889681sp1P055181C1CA BACTE Pesticidial crystal protein crylCa (Insecticidal delta-
endotoxin -

CryIC (a)) (Crystaline entomocidal protoxin) (134 kDa 
crystal protein) 

gi1189131531gb1AAL79362.11 (AY078160) delta-endotoxin [Bacillus thuringiensis) 
gi1198801351gb1AAM00264.11AF362020 1 (AF362020) insecticidal protein Cry1Ca [Bacillus 

thuringiensis) 
Length = 1189 



Score = 57.8 bits (138), Expect = 5e-08 
Identities = 33/110 (30%), positives = 55/110 (50%), Gaps = 6/110 (5%) 

Query: 1 MHLTLLRDGALYGFSWGWNEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSNK 60 
+HL +LRD ++G WG +++ I Y ++ TY+ GL N P + 

Sbjct: 166 LHLAILRDSVIFGERWGLTTINVNENYNRLIRHIDEYADHCANTYNRGLN----NLPKST 221 

Query: 61 HYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSD 110 
+ + + T NR R++TL VLD + +D +YP L+RE+Y+D 

Sbjct: 222 Y--QDWITYNRLRRDLTLTVLDIAAFFPNYDNRRYPIQPVGQLTREVYTD 269 
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>giI16945772IdbjIBAB72018.11 (AB074414) insecticidal crystal protein bun3 [Bacillus 
thuringiensis] 

Length = 666 

Score = 57.4 bits (137), Expect = 5e-08 
Identities = 32/86 (37%), positives = 46/86 (53%), Gaps = 4/86 (4%) 

Query: 28 EQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSNKHYTEPFNTVNRYVREMTLDVLDFKDMW 87 
E++ I Y +Y E Y GL ++ + + N++ REMTL VLD ++ 

Sbjct: 239 ERLKCKIAEYTDYCEYWYQAGLNQIKQAGTG----ADTWAKFNKFRREMTLTVLDIIAIF 294 

Query: 88 QYFDPVKYPTPAEVYLSREIYSDAVG 113 
Q +D KYP P V L+REIY+D VG 

Sbjct: 295 QTYDFKKYPLPTHVELTREIYTDPVG 320 

>gi1804521pir11S00944 paraspora1 crystal protein - Bacillus thuringiensis (strain 
entomocidus 60.5) 

gi1402941emb1CAA30396.11 (X07518) put. endotoxin (AA 1-1189) [Bacillus thuringiensis] 
Length = 1189 

Score = 57.4 bits (137), Expect = 5e-08 
Identities = 33/110 (30%), positives = 55/110 (50%), Gaps = 6/110 (5%) 

Query: 1 MHLTLLRDGALYGFSWGWNEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSNK 60 
+HL +LRD ++G WG +++ I Y ++ TY+ GL N P + 

Sbjct: 166 LHLAILRDSVIFGERWGLTTINVNENYNRLIRHIDEYADHCANTYNRGLN----NLPKST 221 

Query: 61 HYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSD 110 
+ + + T NR R++TL VLD + +D +YP L+RE+Y+D 

Sbjct: 222 Y--QDWITYNRLRRDLTLTVLDIAAFFPNYDNRRYPIQPVGQLTREVYTD 269 

>giI117542IspIP09663ICRYU_BACTK 131 KD CRYSTAL PROTEIN (DELTA ENDOTOXIN) (CRYSTALINE ENTOMOCIDAL 
PROTOXIN) 

gil804751pirllA29838 parasporal crystal protein - Bacillus thuringiensis subsp. kurstaki 
gi11432271gb1AAA22613.11 (M12661) insecticidal endotoxin [Bacillus thuringiensis] 

Length = 1156 

Score = 57.4 bits (137), Expect = 6e-08 
Identities = 32/112 (28%), Positives = 59/112 (52%), Gaps = 6/112 (5%) 

Query: 1 MHLTLLRDGALYGFSWGWNEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSNK 60 
+HL++LRD +++G WG++ + IG+Y ++ + Y+ GL+ P ++ 

Sbjct: 167 LHLSVLRDVSVFGQRWGFDAATINSRYNDLTRLIGNYTDHRVRWYNTGLERVW--GPDSR 224 

Query: 61 HYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAV 112 
+ N++ RE+TL VLD ++ +D YP L+REIY++ V 

Sbjct: 225 DWIR----YNQFRRELTLTVLDIVSLFPNYDSRTYPIRTVSQLTREIYTNPV 272 

>gi189280431sp1Q9ZNL91C9EA BACTA Pesticidia1 crystal protein cry9Ea (Insecticidal de1ta-
endotoxin -

CryIXE(a)) (Crystaline entomocidal protoxin) (130 kDa 
crystal protein) 

gi139860861dbj1BAA34908.11 (AB011496) Cry9 like protein [Bacillus thuringiensis serovar 
aizawai] 

Length = 1150 

Score 57.4 bits (137), Expect 6e-08 
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Identities = 36/113 (31%), Positives = 60/113 (52%), Gaps = 8/113 (7%) 

Query: 1 MHLTLLRDGALYGFSWGWNE-EIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSN 59 
+HL LL+D +YG WG + +1 + Q T Y + +TY+ GL+D + 

Sbjct: 209 LHLLLLKDAEIYGARWGLQQGQINLYFNAQQERT-RIYTNHCVETYNRGLEDVRGTN--- 264 

Query: 60 KHYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAV 112 
TE + +R+ REMTL +D ++ +++ +YP A L+REIY+D + 

Sbjct: 265 ---TESWLNYHRFRREMTLMAMDLVALFPFYNVRQYPNGANPQLTREIYTDPI 314 
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>gi190871351sp1Q457081C7AB BACUK Pesticidia1 crystal protein cry7Ab (Insecticidal de1ta-
endotoxin -

CryVIIA(b)) (Crystaline entomocida1 protoxin) (130 kDa 
crystal protein) 

gi14368411gb1AAA21121.11 (U04368) CryIII delta-endotoxin [Bacillus thuringiensis] 
Length = 1138 

Score = 57.4 bits (137), Expect = 6e-08 
Identities = 35/112 (31%), positives = 51/112 (45%), Gaps = 6/112 (5%) 

Query: 1 MHLTLLRDGALYGFSWGWNEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSNK 60 
+HL LLRD LYG W + + + + I Y + K Y+ GL N 

Sbjct: 194 LHLALLRDSTLYGDKWEFTQNNIEENYNRQKKHISEYSNHCVKWYNSGLSRL------NG 247 

Query: 61 HYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAV 112 
E + NR+ REM L VLD ++ +DP Y L+RE+Y+D + 

Sbjct: 248 STYEQWINYNRFRREMILMVLDIAAVFPIYDPRMYSMETSTQLTREVYTDPI 299 

>giI7141141IgbIAAF37224.1IAF215647_1 (AF215647) toxin Cry1Ca6 [Bacillus thuringiensis] 
Length = 1189 

Score = 57.0 bits (136), Expect = 7e-08 
Identities = 33/110 (30%), positives = 55/110 (50%), Gaps = 6/110 (5%) 

Query: 1 MHLTLLRDGALYGFSWGWNEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSNK 60 
+HL +LRD ++G WG +++ I Y++ TY+ GL N P + 

Sbjct: 166 LHLAILRDSVIFGERWGVTTINVNENYNRLIRHIDEYADHCANTYNRGLN----NLPKST 221 

Query: 61 HYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSD 110 
+ + + T NR R++TL VLD + +D +YP L+RE+Y+D 

Sbjct: 222 Y--QDWITYNRLRRDLTLTVLDIAAFFPNYDNRRYPIQPVGQLTREVYTD 269 

>giI14190061IgbIAAK55546.1IAF375608 1 (AF375608) crystal protein Cry1Ab16 [Bacillus 
thuringiensis serovar -

israe1ensis] 
Length = 1155 

Score = 57.0 bits (136), Expect = 7e-08 
Identities = 32/112 (28%), Positives = 58/112 (51%), Gaps = 6/112 (5%) 

Query: 1 MHLTLLRDGALYGFSWGWNEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSNK 60 
+HL++LRD ++G WG++ + IG+Y ++ + Y+ GL+ P ++ 

Sbjct: 167 LHLSVLRDVLVFGQRWGFDAATINSRYNDLTRLIGNYTDHAVRWYNTGLERVW--GPDSR 224 

Query: 61 HYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAV 112 
+ N++ RE+TL VLD ++ +D YP L+REIY++ V 

Sbjct: 225 DWIR----YNQFRRELTLTVLDIVSLFPNYDSRTYPIRTVSQLTREIYTNPV 272 

>giI17385650IdbjIBAB78603.11 (AB075462) crystal protein CryE6S [Bacillus thuringiensis] 
Length = 1280 

Score = 56.6 bits (135), Expect = ge-08 
Identities = 35/130 (26%), positives = 59/130 (44%), Gaps = 17/130 (13%) 

Query: 1 MHLTLLRDGALYGFSWGW-NEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSN 59 
+ L LLRD +G WG +E+ EQ++ I + ++ ++ GL++ +K + 

Sbjct: 201 LQLALLRDAVKFGRDWGLPQDEVDDIYSEQLLPRIAEHTDHCVTYFNRGLEEAKKLKANL 260 

Query: 60 KHYT----------------EPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYL 103 



Y E +N N Y R MT+ VLD +w +DP +Y + L 
Sbjct: 261 NDYARYPWAQYINHSKIQGIENWNLFNDYRRNMTILVLDLVALWPTYDPRRYSMVTKSEL 320 

Query: 104 SREIYSDAVG 113 
+RE+Y+ G 

Sbjct: 321 TRELYTSVRG 330 
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>giI471281IembICAA51996.11 (X73600) CryIIIA insecticidal crystal protein [synthetic construct] 
Length = 610 

Score = 56.6 bits (135), Expect = 1e-07 
Identities = 37/117. (31%), Positives = 61/117 (51%), Gaps = 8/117 (6%) 

Query: 2 HLTLLRDGALYGFSWGW-NEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSNK 60 
HL LL+D +YG WG+ E+I + + Q+ T Y ++ K Y+ GL + ++ 

Sbjct: 157 HLFLLKDAQIYGEEWGYEKEDIAEFYKRQLKLT-QEYTDHCVKWYNVGLDKLRGSS---- 211 

Query: 61 HYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAVGTADN 117 
E + NRY REMTL VLD ++ +D YP + L+R++ +D + +N 

Sbjct: 212 --YESWVNFNRYRREMTLTVLDLIALFPLYDVRLYPKEVKTELTRDVLTDPIVGVNN 266 

>gi16403621pdb11DLCI Delta-Endotoxin Cryiiia (Bt13) 
Length = 584 

Score = 56.2 bits (134), Expect = 1e-07 
Identities = 37/117 (31%), Positives = 61/117 (51%), Gaps = 8/117 (6%) 

Query: 2 HLTLLRDGALYGFSWGW-NEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSNK 60 
HL LL+D +YG WG+ E+I + + Q+ T Y ++ K Y+ GL + ++ 

Sbjct: 144 HLFLLKDAQIYGEEWGYEKEDIAEFYKRQLKLT-QEYTDHCVKWYNVGLDKLRGSS---- 198 

Query: 61 HYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAVGTADN 117 
E + NRY REMTL VLD ++ +D YP + L+R++ +D + +N 

Sbjct: 199 --YESWVNFNRYRREMTLTVLDLIALFPLYDVRLYPKEVKTELTRDVLTDPIVGVNN 253 

>giI208153IgbIAAA73184.11 
gi13128481emb1CAAS0310.11 

Length = 597 

(M84650) crystal toxin [synthetic construct] 
(X70979) cryIIIA insect control protein [synthetic construct] 

Score = 56.2 bits (134), Expect = 1e-07 
Identities = 37/117 (31%), positives = 61/117 (51%), Gaps = 8/117 (6%) 

Query: 2 HLTLLRDGALYGFSWGW-NEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSNK 60 
HL LL+D +YG WG+ E+I + + Q+ T Y ++ K Y+ GL + ++ 

Sbjct: 157 HLFLLKDAQIYGEEWGYEKEDIAEFYKRQLKLT-QEYTDHCVKWYNVGLDKLRGSS---- 211 

Query: 61 HYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAVGTADN 117 
E + NRY REMTL VLD ++ +D YP + L+R++ +D + +N 

Sbjct: 212 --YESWVNFNRYRREMTLTVLDLIALFPLYDVRLYPKEVKTELTRDVLTDPIVGVNN 266 

>gi1804531pir11A27323 paraspora1 crystal protein CryIIIA - Bacillus thuringiensis 
gi11427341gb1AAA22336:11 (M22472) delta-endotoxin [Bacillus thuringiensis] 
gi146886231emb1CAB41411.11 (AJ237900) Cry3Aa protein [Bacillus thuringiensis] 

Length = 652 

Score = 56.2 bits (134), Expect = 1e-07 
Identities = 37/117 (31%), positives = 61/117 (51%), Gaps = 8/117 (6%) 

Query: 2 HLTLLRDGALYGFSWGW-NEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSNK 60 
HL LL+D +YG WG+ E+I + + Q+ T Y ++ K Y+ GL + ++ 

Sbjct: 212 HLFLLKDAQIYGEEWGYEKEDIAEFYKRQLKLT-QEYTDHCVKWYNVGLDKLRGSS---- 266 

Query: 61 HYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAVGTADN 117 
E + NRY REMTL VLD ++ +D YP + L+R++ +D + +N 

Sbjct: 267 --YESWVNFNRYRREMTLTVLDLIALFPLYDVRLYPKEVKTELTRDVLTDPIVGVNN 321 

>giI143084IgbIAAA22542.11 (M30503) insect control protein [Bacillus thuringiensis] 
Length = 644 
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Score = 56.2 bits (134), Expect = 1e-07 
Identities = 37/117 (31%), Positives = 61/117 (51%), Gaps = 8/117 (6%) 

Query: 2 HLTLLRDGALYGFSWGW-NEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSNK 60 
HL LL+D +YG WG+ E+I + + Q+ T Y ++ K Y+ GL + ++ 

Sbjct: 204 HLFLLKDAQIYGEEWGYEKEDIAEFYKRQLKLT-QEYTDHCVKWYNVGLDKLRGSS---- 258 

Query: 61 HYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAVGTADN 117 
E + NRY REMTL VLD ++ +D YP + L+R++ +D + +N 

Sbjct: 259 --YESWVNFNRYRREMTLTVLDLIALFPLYDVRLYPKEVKTELTRDVLTDPIVGVNN 313 
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>giI1l7325IspIP07130IC3AA_BACTT Pesticidial crystal protein cry3Aa precursor (Insecticidal 
delta-endotoxin CryIIIA(a)) (Crystaline entomocidal 
protoxin) (73 kDa crystal protein) 

gil2l272771pirllI39812 crystal protein cryC - Bacillus thuringiensis 
gi1402531emb1CAA68482.ll (Y00420) crystal protein (AA 1-644) [Bacillus thuringiensis] 
gi11427361gb1AAA50255.11 (M37207) crystal protein [Bacillus thuringiensis serovar morrisoni] 
gi11430821gb1AAA2254l.ll (J02978) insecticidal crystal protein [Bacillus thuringiensis] 
gi15l43121gb1AAC43266.ll (Ul0985) CryIIIA [Bacillus thuringiensis] 
gil225760lprfll1312401A insecticidal crystal protein [Bacillus thuringiensis] 
gil2258661prfll1402204A coleopteran specific protein [Bacillus thuringiensis] 

Length = 644 

Score = 56.2 bits (134), Expect = le-07 
Identities = 37/117 (31%), positives = 61/117 (51%), Gaps = 8/117 (6%) 

Query: 2 HLTLLRDGALYGFSWGW-NEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSNK 60 
HL LL+D +YG WG+ E+I + + Q+ T Y ++ K Y+ GL + ++ 

Sbjct: 204 HLFLLKDAQIYGEEWGYEKEDIAEFYKRQLKLT-QEYTDHCVKWYNVGLDKLRGSS---- 258 

Query: 61 HYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAVGTADN 117 
E + NRY REMTL VLD ++ +D YP + L+R++ +D + +N 

Sbjct: 259 --YESWVNFNRYRREMTLTVLDLIALFPLYDVRLYPKEVKTELTRDVLTDPIVGVNN 313 

>giI117529IspIP194l5IClDA_BACTA PESTICIDIAL CRYSTAL PROTEIN CRYIDA (INSECTICIDAL DELTA-ENDOTOXIN 
CRYID(A)) (CRYSTALINE ENTOMOCIDAL PROTOXIN) (132 KDA 
CRYSTAL PROTEIN) 

gil985341pirllS1l446 parasporal crystal protein cryID - Bacillus thuringiensis 
gi1402801emb1CAA38099.11 (X54160) cryID protein [Bacillus thuringiensis] 

Length = 1165 

Score = 55.5 bits (132), Expect = 2e-07 
Identities = 34/132 (25%), positives = 62/132 (46%), Gaps = 7/132 (5%) 

Query: 1 MHLTLLRDGALYGFSWGWNEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSNK 60 
+HL++LRD +++G WG++ + + I Y + TY+ GL+ + 

Sbjct: 166 LHLSILRDVSVFGERWGYDTATINNRYSDLTSLIHVYTNHCVDTYNQGLRRLE------G 219 

Query: 61 HYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAVGTADN-SG 119 
+ + NR+ R++T+ VLD + +D YP L+RE+Y D +N S 

Sbjct: 220 RFLSDWIVYNRFRRQLTISVLDIVAFFPNYDIRTYPIQTATQLTREVYLDLPFINENLSP 279 

Query: 120 ALNFPQHPKSRS 131 
A ++P + S 

Sbjct: 280 AASYPTFSAAES 291 

>giI193866l4IdbjIBAB72016.21 (AB074413) insecticidal crystal protein bun2 [Bacillus 
thuringiensis] 

Length = 660 

Score = 54.3 bits (129), Expect = 5e-07 
Identities = 34/112 (30%), Positives = 57/112 (50%), Gaps = 5/112 (4%) 

Query: 1 MHLTLLRDGALYGFSWGWNEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSNK 60 
+HL LLR+G +YG WG + +Q++ Y + Y++GL ++ + 

Sbjct: 204 LHLLLLREGVIYGSRWGIAPAADFY-HDQLLKYTAIYANHCVTWYNNGLAQQKELFAKSP 262 

Query: 61 HYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAV 112 
++ N N Y R+MT+ VLD ++ +D Y P + L+REIYSD + 



------------------------------------.-----------

Sbjct: 263 NW----NRFNAYRRDMTITVLDIIALFPTYDARLYTKPIKTELTREIYSDVL 310 
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>giI8469146IspIQ45746IC1GA_BACTU PESTICIDIAL CRYSTAL PROTEIN CRY1GA (INSECTICIDAL DELTA
ENDOTOXIN 

CRYIG(A)) (CRYSTALINE ENTOMOCIDAL PROTOXIN) (132 KDA 
CRYSTAL PROTEIN) 

gil4215391pirllS32645 parasporal crystal protein - Bacillus thuringiensis 
gi12958621emb1CAA80233.11 (Z22510) crystal protein [Bacillus thuringiensisj 

Length = 1166 

Score = 54.3 bits (129), Expect = 5e-07 
Identities = 33/123 (26%), positives = 60/123 (47%), Gaps = 14/123 (11%) 

Query: 1 MHLTLLRDGALYGFSWGWNEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSNK 60 
+HL+LLRD +G WG + + ++ I Y ++ + Y+ GL + ++ 

Sbjct: 165 LHLSLLRDAVYFGERWGLTQANIEDLYTRLTSNIQEYSDHCARWYNQGLNEI---GGISR 221 

Query: 61 HYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAVGTADNSGA 120 
Y + + R++T+ VLD ++ +D YP P + L+REIY+ V +G 

Sbjct: 222 RYLD-------FQRDLTISVLDIVALFPNYDIRTYPIPTQSQLTREIYTSPV----VAGN 270 

Query: 121 LNF 123 
+NF 

Sbjct: 271 INF 273 

>giI8928011IspI086170ICJBA_BACUH Pesticidia1 crystal protein cry19Ba (Insecticidal delta
endotoxin 

CryXIXB(a)) (Crystaline entomocidal protoxin) (78 kDa 
crystal protein) 

gi134261601dbj1BAA32397.11 (D88381) insecticidal protein [Bacillus thuringiensis] 
Length = 682 

Score = 53.9 bits (128), Expect = 6e-07 
Identities = 41/118 (34%), positives = 60/118 (50%), Gaps = 16/118 (13%) 

Query: 1 MHLTLLRDGALYGFSWGW-NEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSN 59 
+HL LLRD A+YG G+ + +++ + EQ T Y Y TY GL+ ++ S+ 

Sbjct: 199 LHLLLLRDVAIYGKELGYPSTDVEFYYNEQKYYT-EKYSNYCVNTYKSGLESKKQIGWSD 257 

Query: 60 KHYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTP-----AEVYLSREIYSDAV 112 
NRY REMTL VLD ++ +D YP+ + L+REIYSD + 

Sbjct: 258 ---------FNRYRREMTLSVLDIVALFPLYDTGLYPSKDGKIHVKAELTREIYSDVI 306 

>giI8469161IspIQ45744IC3CA_BACTK PESTICIDIAL CRYSTAL PROTEIN CRY3CA (INSECTICIDAL DELTA
ENDOTOXIN 

CRYIIIC(A)) (CRYSTALINE ENTOMOCIDAL PROTOXIN) (73 KDA 
CRYSTAL PROTEIN) 

gil80470lpirllJH0261 parasporal crystal protein cryIIID - Bacillus thuringiensis subsp. 
kurstaki (strain BTI109P) 

gi1402881emb1CAA42469.11 (X59797) CryIIID [Bacillus thuringiensis] 
Length = 649 

Score = 53.9 bits (128), Expect = 6e-07 
Identities = 33/116 (28%), positives = 53/116 (45%), Gaps = 6/116 (5%) 

Query: 2 HLTLLRDGALYGFSWGWNEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSNKH 61 
HL LL+D +YG WG++ + + D Y + K Y GL + + 

Sbjct: 202 HLLLLKDAQIYGTDWGYSTDDLNEFHTKQKDLTIEYTNHCAKWYKAGLDKLRGST----- 256 

Query: 62 YTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAVGTADN 117 
E + NRY REMTL VLD ++ +D Y + L+R++ +D + +N 

Sbjct: 257 -YEEWVKFNRYRREMTLTVLDLITLFPLYDVRTYTKGVKTELTRDVLTDPIVAVNN 311 

>giI9828610IgbIAAG00235.1IAF285775 1 (AF285775) parasporal inclusion protein Cry [Bacillus 
thuringiensis -

Score 

serovar finitimus] 
Length = 1128 

53.5 bits (127), Expect 8e-07 
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Identities = 37/127 (29%), Positives = 61/127 (47%), Gaps = 12/127 (9%) 

Query: 1 MHLTLLRDGALYGFSWGWNEEIQQHTR------EQIVDTIGSYIEYTEKTYSDGLQDTQK 54 
+HL LL G + W ++ + ++++ I YI Y KTY GL ++ 

Sbjct: 174 LHLNLLHQGVQFADQWNADQPHSPMLKSSGTYYDELLVYIEKYINYCTKTYHKGLNHLKE 233 

Query: 55 NAPSNKHYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAVGT 114 
S K + +NT Y REMTL VLD + ++0 ++P E+ L+RE+Y+ 

Sbjct: 234 ---SEKITWDAYNT---YRREMTLIVLDLVATFPFYDIRRFPRGVELELTREVYTSLDPP 287 

Query: 115 ADNSGAL 121 
N+G + 

Sbjct: 288 GLNAGPI 294 
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>giI8469159IspIQ45706IC8CA_BACTP PESTICIDIAL CRYSTAL PROTEIN CRY8CA (INSECTICIDAL DELTA
ENDOTOXIN 

CRYVIIIC(A)) (CRYSTALINE ENTOMOCIDAL PROTOXIN) (130 KDA 
CRYSTAL PROTEIN) 

gil21272751pirllI40589 cryIII delta-endotoxin - Bacillus thuringiensis 
gi15325241gb1AAA21119.11 (U04366) CryIII delta-endotoxin [Bacillus thuringiensis] 
gil10966471prfl12112230A delta-endotoxin [Bacillus thuringiensis] 

Length = 1160 

Score = 53.5 bits (127), Expect = 1e-06 
Identities = 35/115 (30%), positives = 60/115 (51%), Gaps = 8/115 (6%) 

Query: 1 MHLTLLRDGALYGFSWGWNE-EIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSN 59 
+HL ++RD +YG WG+ + +1 +EQ+ T Y ++ + Y+ GL + 

Sbjct: 206 LHLLVMRDVQIYGKEWGYPQNDIDLFYKEQVSYT-ARYSDHCVQWYNAGLNKLRGTGA-- 262 

Query: 60 KHYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAVGT 114 
K + + NR+ REM + VLD ++ +0 YP L+REI++D VG+ 

Sbjct: 263 KQWVD----YNRFRREMNVMVLDLVALFPNYDARIYPLETNAELTREIFTDPVGS 313 

>giI8928018IspIQ45704IC8AA_BACUK Pesticidia1 crystal protein cry8Aa (Insecticidal delta
endotoxin 

CryVIIIA(a)) (Crystaline entomocidal protoxin) (131 kDa 
crystal protein) 

gi14368331gb1AAA21117.11 (U04364) CryIII delta-endotoxin [Bacillus thuringiensis] 
Length = 1157 

Score = 53.1 bits (126), Expect = 1e-06 
Identities = 37/113 (32%), Positives = 57/113 (49%), Gaps = 8/113 (7%) 

Query: 1 MHLTLLRDGALYGFSWGWNE-EIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSN 59 
+HL LLRD +++G WG+ EI + Q V Y +Y K Y GL 0 K S 

Sbjct: 205 LHLLLLRDASIFGEEWGFTPGEISRFYNRQ-VQLTAEYSDYCVKWYKIGL-DKLKGTTS- 261 

Query: 60 KHYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAV 112 
+ + +++ REMTL VLD ++ +0 YP L+R++Y+D + 

Sbjct: 262 ----KSWLNYHQFRREMTLLVLDLVALFPNYDTHMYPIETTAQLTRDVYTDPI 310 

>giI17385646IdbjIBAB78601.11 (AB075460) crystal protein CryE6L [Bacillus thuringiensis] 
Length = 1270 

Score = 53.1 bits (126), Expect = 1e-06 
Identities = 36/121 (29%), Positives = 54/121 (43%), Gaps = 10/121 (8%) 

Query: 1 MHLTLLRDGALYGFSWGWNE-EIQQHTREQ-------IVDTIGSYIEYTEKTYSDGLQDT 52 
+HL LL+D +G WG+ ++Q+ +V + Y Y+ G+++ 

Sbjct: 220 LHLLLLKDVVRFGVGWGFPPGRVEQYYSNPTNLGNPGMVQLLAKYTNYSTSLCWKGIEER 279 

Query: 53 QKNAPSNKHYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAV 112 
+ S Y Y MT+ VLD +W +DPVKYP V L+REIYS 

Sbjct: 280 KWMVES--EYRSNNEEYYAYRSNMTMMVLDMVALWPTYDPVKYPYATAVELTREIYSLIA 337 

Query: 113 G 113 
G 

Sbjct: 338 G 338 
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>giI8928040IspIQ9X682ICSAA_BACTF Pesticidial crystal protein cry28Aa (Insecticidal delta-
endotoxin 

CryXXVIIIA(a)) (Crystaline entomocidal protoxin) (126 
kDa crystal protein) 

gi145747301gb1AAD24189.11AF132928 1 (AF132928) Cry28Aal delta-endotoxin [Bacillus thuringiensis 
serovar 

finitimus] 
Length = 1109 

Score = 52.8 bits (125), Expect = 1e-06 
Identities = 35/115 (30%), positives = 57/115 (49%), Gaps = 12/115 (10%) 

Query: 1 MHLTLLRDGALYGFSWGWNEEIQQHTR------EQIVDTIGSYIEYTEKTYSDGLQDTQK 54 
+HL LL G + W ++ + ++++ I YI Y KTY GL ++ 

Sbjct: 174 LHLNLLHQGVQFADQWNADQPHSPMLKSSGTYYDELLVYIEKYINYCTKTYHKGLNHLKE 233 

Query: 55 NAPSNKHYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYS 109 
S K + +NT Y REMTL VLD + ++D ++P E+ L+RE+Y+ 

Sbjct: 234 ---SEKITWDAYNT---YRREMTLIVLDLVATFPFYDIRRFPRGVELELTREVYT 282 

>giI17385648IdbjIBAB78602.11 (AB075461) crystal protein CryE6Q [Bacillus thuringiensis] 
Length = 1254 

Score = 52.0 bits (123), Expect = 2e-06 
Identities = 43/140 (30%), Positives = 61/140 (42%), Gaps = 31/140 (22%) 

Query: 2 HLTLLRDGALYGFSWGWNEEI-----QQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNA 56 
HL LL+ G +YG WG+++ Q E + + + Y +Y Y GL + KN 

Sbjct: 207 HLMLLQQGVMYGVRWGFDQRTVDSFYQNDRGEGLKNLLPKYSDYCTYWYDQGL-NRAKNL 265 

Query: 57 PSNKHYT------------------EPFNTVNRYVREMTLDVLDFKDMW-----QYFDPV 93 
+N T E +N N Y R+MT+ VLD +W Y+D 

Sbjct: 266 KANLSDTVRYPWAANLENMSVLQELEDWNLYNDYRRDMTILVLDLVAVWPTYDLHYYDNG 325 

Query: 94 KYPTPAEVYLSREIYSDAVG 113 
Y +E L+R IYS AVG 

Sbjct: 326 NYGVQSE--LTRSIYSQAVG 343 

>giI8469148IspIQ45748IC1HA_BACTU PESTICIDIAL CRYSTAL PROTEIN CRYIHA (INSECTICIDAL DELTA
ENDOTOXIN 

CRYIH(A)) (CRYSTALINE ENTOMOCIDAL PROTOXIN) (133 KDA 
CRYSTAL PROTEIN) 

gil4215421pirllS32689 parasporal crystal protein - Bacillus thuringiensis 
gi12960871ernb1CAA80236.11 (Z22513) crystal protein [Bacillus thuringiensis] 

Length = 11 72 

Score = 52.0 bits (123), Expect = 3e-06 
Identities = 36/134 (26%), positives = 65/134 (47%), Gaps = 21/134 (15%) 

Query: 1 

Sbjct: 169 

Query: 61 

Sbjct: 220 

Query: 114 

Sbjct: 275 

MHLTLLRDGALYGFSWGWNEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSNK 60 
+HL+LLRD +G WG + + ++++ I +Y ++ + ++ GL + 
LHLSLLRDAVYFGQRWGLDTVTVNNHYNRLINLINTYSDHCAQWFNRGLDN--------- 219 

HYTEPFNTVN-RYV---REMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAV---G 113 
F V+ RY+ RE+T+ VLD ++ +D YP + L+REIY+ V G 

-----FGGVSARYLDFQREVTISVLDIVALFPNYDIRTYPISTQSQLTREIYTSPVAEPG 274 

TADNSGALNFPQHP 127 
+ N+ N + P 

ASLNANLQNILREP 288 

>gi1804691pir11B29838 parasporal crystal protein - Bacillus thuringiensis subsp. 
israelensis (fragment) 

Length = 934 

Score = 50.8 bits (120), Expect = 5e-06 
Identities = 37/116 (31%), positives = 54/116 (45%), Gaps 13/116 (11%) 

r': 
I , 

r' , , 

l
:l 

··l 
j 

[. 

I 
I 

l 

I , 



P 
I I 

11 
I ; 

i . 
I 
! _. 

I 
1- 1 

( 
\-

Query: 2 HLTLLRDGALYGFSWGWNEEIQQHT-------REQIVDTIGSYIEYTEKTYSDGLQDTQK 54 
HL LL+ A Y W N+ I T + + I Y +Y +TY+ GL + 

Sbjct: 210 HLNLLKHAATYYNIWLQNQGINPSTFNSSNYYQGYLKRKIQEYTDYCIQTYNAGLTMIRT 269 

Query: 55 NAPSNKHYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSD 110 
N + +N N Y EMTL VLD ++ +DP KYP + L RE+Y++ 

Sbjct: 270 NTNAT------WNMYNTYRLEMTLTVLDLIAIFPNYDPEKYPIGVKSELIREVYTN 319 
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>giI117329IspIP09662ICAAA_BACTI PESTICIDIAL CRYSTAL PROTEIN CRY10AA (INSECTICIDAL DELTA
ENDOTOXIN 

CRYXA(A)) (CRYSTALINE ENTOMOCIDAL PROTOXIN) (78 KDA 
CRYSTAL PROTEIN) 

gi11432291gb1AAA22614.11 (M12662) insecticidal endotoxin (put.); putative [Bacillus 
thuringiensis] 

Length = 675 

Score = 50.8 bits (120), Expect = 6e-06 
Identities = 37/116 (31%), Positives = 54/116 (45%), Gaps = 13/116 (11%) 

Query: 2 HLTLLRDGALYGFSWGWNEEIQQHT-------REQIVDTIGSYIEYTEKTYSDGLQDTQK 54 
HL LL+ A Y W N+ I T + + I Y +Y +TY+ GL + 

Sbjct: 210 HLNLLKHAATYYNIWLQNQGINPSTFNSSNYYQGYLKRKIQEYTDYCIQTYNAGLTMIRT 269 

Query: 55 NAPSNKHYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSD 110 
N + +N N Y EMTL VLD ++ +DP KYP + L RE+Y++ 

Sbjct: 270 NTNAT------WNMYNTYRLEMTLTVLDLIAIFPNYDPEKYPIGVKSELIREVYTN 319 

>gi1107199371sp1Q458821CGAA CLOBI Pesticidial crystal-like protein cry16Aa (Insecticidal toxin 
CryXVIA(a)) (Cbm71 mosquitocidal toxin) 

gil21273091pirllJC6033 mosquitocidal protein Cbm71 - Clostridium bifermentans 
gi112464321emb1CAA63860.11 (X94146) cbm71 mosquitocidal toxin [Clostridium bifermentans] 

Length = 613 

Score = 50.4 bits (119), Expect = 8e-06 
Identities = 37/123 (30%), Positives = 58/123 (47%), Gaps = 11/123 (8%) 

Query: 1 MHLTLLRDGALYGFSWGWNEEI----QQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNA 56 
+HL LLRDG +YG +W E+ Q ++D YI Y+ GL + + + 

Sbjct: 155 LHLLLLRDGMIYGDAWNLYRELGFSDQDSFYNHVLDKTKFYINDCLNYYNTGLSNLKLD- 213 

Query: 57 PSNKHYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVY-LSREIYSDAVGTA 115 
P+N + + RY R MT +LD + +D Y P + L+R++YSD V 

Sbjct: 214 PNNS-----WIDITRYCRFMTFYILDMISICPIYDTKVYDKPINMQTLTRKVYSDPVNFI 268 

Query: 116 DNS 118 
D + 

Sbjct: 269 DEN 271 

>giI117324IspIP17969IC3BA_BACTO PESTICIDIAL CRYSTAL PROTEIN CRY3BA (INSECTICIDAL DELTA-ENDOTOXIN 
CRYIIIB(A)) (CRYSTALINE ENTOMOCIDAL PROTOXIN) (75 KDA 
CRYSTAL PROTEIN) 

gil985371pirllS10228 parasporal crystal protein, coleopteran-active - Bacillus 
thuringiensis (fragment) 

gi1402591emb1CAA34983.11 (X17123) coleopteran-active delta-endotoxin open reading frame 
(659 AA) [Bacillus thuringiensis] 

Length = 659 

Score = 50.1 bits (118), Expect = 1e-05 
Identities = 30/113 (26%), positives = 56/113 (49%), Gaps = 6/113 (5%) 

Query: 2 HLTLLRDGALYGFSWGWNEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSNKH 61 
HL LL+D ++G WG++ E ++ + Y ++ Y+ GL + + 

Sbjct: 213 HLLLLKDAQVFGEEWGYSSEDIAEFYQRQLKLTQQYTDHCVNWYNVGLNSLRGST----- 267 

Query: 62 YTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAVGT 114 
+ + NR+ REMTL VLD ++ ++D Y + L+R+I++D + T 

Sbjct: 268 -YDAWVKFNRFRREMTLTVLDLIVLFPFYDVRLYSKGVKTELTRDIFTDPIFT 319 
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>giI8469142IspIQ45716IC1JB_BACTU Pesticidial crystal protein cry1Jb (Insecticidal delta
endotoxin 

CryIJ(b)) (Crystaline entomocidal protoxin) (134 kDa 
crystal protein) 

Length = 1170 

Score = 49.7 bits (117), Expect = 1e-05 
Identities = 35/114 (30%), positives = 53/114 (45%), Gaps = 10/114 (8%) 

Query: 1 MHLTLLRDGALYGFSWGWNEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSNK 60 
+HL LLRD ++G WG T + D ++ + YSD DT K 

Sbjct: 166 LHLALLRDSVIFGERWGL-------TTTNVNDIYNRQVKRIHE-YSDHCVDTYKTELERL 217 

Query: 61 HYTE--PFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAV 112 
+T + N++ RE+TL VLD ++ +D YP + L+REIY+ V 

Sbjct: 218 GFTSRAQWKIYNQFRRELTLTVLDIVAVFPNYDGKLYPIQTKSELTREIYTSPV 271 

>giI8469143IspIQ45718IC1HB_BACTM Pesticidia1 crystal protein cry1Hb (Insecticidal de1ta
endotoxin 

CryIH(b)) (Crystaline entomocidal protoxin) (131 kDa 
crystal protein) 

gi110227281gb1AAA79694.11 (U35780) crystal toxin [Bacillus thuringiensis] 
Length = 1155 

Score = 49.7 bits (117), Expect = 1e-05 
Identities = 35/126 (27%), positives = 61/126 (47%), Gaps = 20/126 (15%) 

Query: 1 MHLTLLRDGALYGFSWGWNEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSNK 60 
+HL+LLRD +G WG + + ++++ I +Y ++ + ++ GL + 

Sbjct: 168 LHLSLLRDAVYFGQRWGLDTATVNNHYNRLINLINTYSDHCAQWFNRGLDN--------- 218 

Query: 61 HYTEPFNTVN-RYV---REMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAVGTAD 116 
F V RY+ RE+T+ VLD ++ +D YP L+REIY+ V A+ 

Sbjct: 219 -----FGVVTARYLDFQREVTISVLDIVALFPNYDIRTYPIQTLSQLTREIYTSPV--AE 271 

Query: 117 NSGALN 122 
+LN 

Sbjct: 272 PGASLN 277 

>giI940200IgbIAAA74198.ll (U31633) Cry3Bb2 [Bacillus thuringiensis] 
Length = 652 

Score = 48.5 bits (114), Expect = 3e-05 
Identities = 29/111 (26%), positives = 54/111 (48%), Gaps = 6/111 (5%) 

Query: 2 HLTLLRDGALYGFSWGWNEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSNKH 61 
HL LL+D ++G WG++ E + + Y ++ Y+ GL + + 

Sbjct: 205 HLLLLKDAQVFGEEWGYSSEDVAEFYHRQLKLTQQYTDHCVNWYNVGLNGLRGST----- 259 

Query: 62 YTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAV 112 
+ + NR+ REMTL VLD ++ ++D Y + L+R+I++D + 

Sbjct: 260 -YDAWVKFNRFRREMTLTVLDLIVLFPFYDVRLYSKGVKTELTRDIFTDPI 309 

>gi1159883221pdb11JI61A Chain A, Crystal Structure Of The Insecticidal Bacterial Del 
Endotoxin Cry3bb1 Bacillus Thuringiensis 

Length = 589 

Score = 48.5 bits (114), Expect = 3e-05 
Identities = 29/111 (26%), Positives = 54/111 (48%), Gaps = 6/111 (5%) 

Query: 2 HLTLLRDGALYGFSWGWNEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSNKH 61 
HL LL+D ++G WG++ E + + Y ++ Y+ GL + + 

Sbjct: 142 HLLLLKDAQVFGEEWGYSSEDVAEFYHRQLKLTQQYTDHCVNWYNVGLNGLRGST----- 196 

Query: 62 YTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAV 112 
+ + NR+ REMTL VLD ++ ++D Y + L+R+I++D + 

Sbjct: 197 -YDAWVKFNRFRREMTLTVLDLIVLFPFYDIRLYSKGVKTELTRDIFTDPI 246 
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>giI8469155IspIQ06117IC3BB_BACTU Pesticidial crystal protein cry3Bb (Insecticidal de1ta
endotoxin 

CryIIIB(b» (Crystaline entomocidal protoxin) (74 kDa 
crystal protein) 

gil21272791pirllI39811 gene cryIIIB2 protein - Bacillus thuringiensis 
gi11427301gb1AAA22334.11 (M89794) cryIIIB2 [Bacillus thuringiensis] 

Length = 652 

Score = 48.1 bits (113), Expect = 3e-05 
Identities = 29/111 (26%), positives = 54/111 (48%), Gaps = 6/111 (5%) 

Query: 2 HLTLLRDGALYGFSWGWNEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSNKH 61 
HL LL+D ++G WG++ E + + Y ++ Y+ GL + + 

Sbjct: 205 HLLLLKDAQVFGEEWGYSSEDVAEFYHRQLKLTQQYTDHCVNWYNVGLNGLRGST----- 259 

Query: 62 YTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAV 112 
+ + NR+ REMTL VLD ++ ++D Y + L+R+I++D + 

Sbjct: 260 -YDAWVKFNRFRREMTLTVLDLIVLFPFYDIRLYSKGVKTELTRDIFTDPI 309 

>giI1669651IembICAA70506.11 (Y09326) delta-endotoxin [Bacillus thuringiensis] 
Length = 1173 

Score = 48.1 bits (113), Expect = 4e-05 
Identities = 33/124 (26%), positives = 59/124 (46%), Gaps = 15/124 (12%) 

Query: 1 MHLTLLRDGALYGFSWGWNEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSNK 60 
+HL+LLRD +G WG + + ++ I Y ++ + Y+ GL + ++ 

Sbjct: 165 LHLSLLRDAVYFGERWGLTQANIEDLYTRLTSNIQEYSDHCARWYNQGLNEI---GGISR 221 

Query: 61 HYTEPFNTVNRYVREMTLDVLDFKDMWQ-YFDPVKYPTPAEVYLSREIYSDAVGTADNSG 119 
Y + + R++T+ VLD + +D YP P + L+REIY+ V +G 

Sbjct: 222 RYLD-------FQRDLTISVLDIVAPFSPNYDIRTYPIPTQSQLTREIYTSPV----VAG 270 

Query: 120 ALNF 123 
+NF 

Sbjct: 271 NINF 274 

>giI8928014IspIP56956ICLAA_BACTU Pesticidial crystal protein cry21Aa (Insecticidal delta
endotoxin 

CryXXIA(a» (Crystaline entomocida1 protoxin) (132 kDa 
crystal protein) 

Length = 1167 

Score = 47.4 bits (Ill), Expect = 7e-05 
Identities = 26/59 (44%), positives = 32/59 (54%), Gaps = 5/59 (8%) 

Query: 57 PSNKHYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYL--SREIYSDAVG 113 
PSNK E N NRYVR MTL LD W D V YP+ ++ L +R ++SD G 

Sbjct: 296 PSNK---ESVNKYNRYVRSMTLQSLDIAATWPTLDNVNYPSNVDIQLDQTRLVFSDVAG 351 

>giI8928013IspI087906ICPAA_BACTJ Pesticidia1 crystal protein cry25Aa (Insecticidal de1ta-
endotoxin 

CryXXVA(a» (Crystaline entomocida1 protoxin) (76 kDa 
crystal protein) (Insecticidal protein Jeg74) 

gi136683351gb1AAC61892.11 (U88189) insecticidal protein Jeg74 [Bacillus thuringiensis serovar 
jegathesan] 

Length = 675 

Score = 46.6 bits (109), Expect = le-04 
Identities = 27/84 (32%), positives = 40/84 (47%), Gaps = 4/84 (4%) 

Query: 34 IGSYIEYTEKTYSDGLQDTQKNAPSNKHYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPV 93 
I Y ++ Y DGL + + + E N++ REMTL VLD ++ + 

Sbjct: 242 IKKYTDHCISYYDDGLAKIRSRGSDGETWWE----FNKFRREMTLTVLDLVALYPTHNIK 297 

Query: 94 KYPTPAEVYLSREIYSDAVGTADN 117 
YP P + LSR +Y+D VG N 

Sbjct: 298 LYPIPTQTELSRVVYTDPVGCFGN 321 
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>giI8488969IspIP05519IC4BA_BACTI PESTICIDIAL CRYSTAL PROTEIN CRY4BA (INSECTICIDAL DELTA
ENDOTOXIN 

CRYIVB(A)) (CRYSTALINE ENTOMOCIDAL PROTOXIN) (128 KDA 
CRYSTAL PROTEIN) 

gil727691pirilUSBS81 paraspora1 crystal protein Bt8 - Bacillus thuringiensis subsp. 
israelensis 

gi 1403541 emb I CAA30312 .11 (X07423) Bt8 endotoxin (AA 1 - 1136) [Bacillus thuringiensisj 
Length = 1136 

Score = 46.2 bits (108), Expect = 1e-04 
Identities = 35/118 (29%), positives = 53/118 (44%), Gaps = 13/118 (11%) 

Query: 2 HLTLLRDGALYGFSWGWNEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSNKH 61 
+L L+RDG + W +V YI ++ Y+ GL D +N SN 

Sbjct: 185 NLLLIRDGLINAQEWSLARSAGDQLYNTMVQYTKEYIAHSITWYNKGL-DVLRNK-SNGQ 242 

Query: 62 YTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTP-------AEVYLSREIYSDAV 112 
+ T N Y REMT+ VLD ++ +DP +YP ++ +REIY+ V 

Sbjct: 243 WI----TFNDYKREMTIQVLDILALFASYDPRRYPADKIDNTKLSKTEFTREIYTALV 296 

>giI8927981IspI087404IC1IC_BACTU Pesticidial crystal protein cry1Ic (Insecticidal de1ta
endotoxin 

CryII(c)) (Crystaline entomocida1 protoxin) (81 kDa 
crystal protein) 

gi137028071gb1AAC62933.11 (AF056933) crystal protein toxin [Bacillus thuringiensisj 
Length = 719 

Score = 46.2 bits (108), Expect = 1e-04 
Identities = 37/123 (30%), positives = 62/123 (50%), Gaps = 10/123 (8%) 

Query: 1 MHLTLLRDGALYGFSWGWN-EEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQ-KNAPS 58 
+HL LLRD +++ + G + EI Q V+ Y + K + GL + + N S 

Sbjct: 195 LHLLLLRDASIFEKNGGLSASEISTFYNRQ-VERTRDYSYHCVKWNNTGLNNLRATNGQS 253 

Query: 59 NKHYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAVGTADNS 118 
Y N++ +++ L VLD ++ +D + YP L+RE+Y+DA+GT D + 

Sbjct: 254 WVRY-------NQFRKDIELMVLDLVRVFPSYDTLVYPIKTTSQLTREVYTDAIGTVDPN 306 

Query: 119 GAL 121 
AL 

Sbjct: 307 QAL 309 

>giI40310IembICAA30114.11 (X07082) delta-endotoxin (AA 1 - 1136) [Bacillus thuringiensisj 
Length = 1136 

Score = 45.8 bits (107), Expect = 2e-04 
Identities = 35/118 (29%), Positives = 53/118 (44%), Gaps = 13/118 (11%) 

Query: 2 HLTLLRDGALYGFSWGWNEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSNKH 61 
+L L+RDG + W +V YI ++ Y+ GL D +N SN 

Sbjct: 185 NLLLIRDGLINAQEWSLARSRGDQLYNTMVQYTKEYIAHSITWYNKGL-DVLRNK-SNGQ 242 

Query: 62 YTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTP-------AEVYLSREIYSDAV 112 
+ T N Y REMT+ VLD ++ +DP +YP ++ +REIY+ V 

Sbjct: 243 WI----TFNDYKREMTIQVLDILALFASYDPRRYPADKIDNTKLSKTEFTREIYTALV 296 

>gi16291641pir11S39536 paraspora1 crystal protein-related protein - Bacillus thuringiensis 
Length = 1154 

Score = 45.4 bits (106), Expect = 2e-04 
Identities = 37/144 (25%), Positives = 63/144 (43%), Gaps = 27/144 (18%) 

Query: 1 MHLTLLRDGALYGFSWGWNE---------EIQQHTREQIVDTIGSYIEYTEKTYSDGLQD 51 
+HL LL 0 YG WG E E+Q TR+ Y + Y++GL 

Sbjct: 194 LHLLLLADAEKYGARWGLRESQIGNLYFNELQTRTRD--------YTNHCVNAYNNGLAG 245 

Query: 52 TQKNAPSNKHYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDA 111 
+ + E + +++ RE TL +D ++ Y++ +YP L+RE+Y+D 

Sbjct: 246 LRGTS------AESWLKYHQFRREATLMAMDLIALFPYYNTRRYPIAVNPQLTREVYTDP 299 
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Query: 112 VGTADNSGALNFPQHPKSRSQKWK 135 
+G +L P+ R +W+ 

Sbjct: 300 LGVPSEESSL----FPELRCLRWQ 319 
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>giI1334252IembICAA52927.11 (X75019) delta-endotoxin [Bacillus thuringiensis] 
Length = 1144 

Score = 45.4 bits (106), Expect = 2e-04 
Identities = 37/144 (25%), Positives = 63/144 (43%), Gaps = 27/144 (18%) 

Query: 1 MHLTLLRDGALYGFSWGWNE---------EIQQHTREQIVDTIGSYIEYTEKTYSDGLQD 51 
+HL LL D YG WG E E+Q TR+ Y + Y++GL 

Sbjct: 184 LHLLLLADAEKYGARWGLRESQIGNLYFNELQTRTRD--------YTNHCVNAYNNGLAG 235 

Query: 52 TQKNAPSNKHYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDA 111 
+ + E + +++ RE TL +D ++ Y++ +YP L+RE+Y+D 

Sbjct: 236 LRGTS------AESWLKYHQFRREATLMAMDLIALFPYYNTRRYPIAVNPQLTREVYTDP 289 

Query: 112 VGTADNSGALNFPQHPKSRSQKWK 135 
+G +L P+ R +W+ 

Sbjct: 290 LGVPSEESSL----FPELRCLRWQ 309 

>giI8469144IspIQ45738IC1JA_BACTU PESTICIDIAL CRYSTAL PROTEIN CRY1JA (INSECTICIDAL DELTA
ENDOTOXIN 

CRYIJ(A)) (CRYSTALINE ENTOMOCIDAL PROTOXIN) (133 KDA 
CRYSTAL PROTEIN) 

gi14748921gb1AAA22341.11 (L32019) crystal protein [Bacillus thuringiensis] 
Length = 1167 

Score = 45.1 bits (105), Expect = 3e-04 
Identities = 30/112 (26%), positives = 50/112 (43%), Gaps = 6/112 (5%) 

Query: 1 MHLTLLRDGALYGFSWGWNEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSNK 60 
+HL LLRD ++G WG + + + I Y + TY+ L+ + + 

Sbjct: 166 LHLALLRDSVIFGERWGLTTKNVNDIYNRQIREIHEYSNHCVDTYNTELERLGFRSIAQ- 224 

Query: 61 HYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAV 112 
+ N++ RE+TL VLD ++ +D YP L+REI + V 

Sbjct: 225 -----WRIYNQFRRELTLTVLDIVALFPNYDSRLYPIQTFSQLTREIVTSPV 271 

>giI117544IspIP16480IC4AA_BACTI PESTICIDIAL CRYSTAL PROTEIN CRY4AA (INSECTICIDAL DELTA-ENDOTOXIN 
CRYIVA(A)) (CRYSTALINE ENTOMOCIDAL PROTOXIN) (135 KDA 
CRYSTAL PROTEIN) 

gil21198631pirllI39870 insecticidal protein ISRH4 - Bacillus thuringiensis 
gi 1216290 I dbj I BAA00179. 11 (D00248) 130 kDa insecticidal protein (ISRH4) [Bacillus 

thuringiensis serovar israelensis] 
gil2259831prfll1405201B insecticidal protein ISRH4 [Bacillus thuringiensis] 

Length = 1180 

Score = 44.7 bits (104), Expect = 4e-04 
Identities = 31/98 (31%), positives = 41/98 (41%), Gaps = 10/98 (10%) 

Query: 30 IVDTIGSYIEYTEKTYSDGLQDTQKNAPSNKHYTEPFNTVNRYVREMTLDVLDFKDMWQY 89 
+ I Y Y TY GL + SN +NT N Y +MT VLD ++ 

Sbjct: 253 LTKAIEDYTNYCVTTYKKGLNLIKTTPDSNLDGNINWNTYNTYRTKMTTAVLDLVALFPN 312 

Query: 90 FDPVKYPTPAEVYLSREIYSDAVGTADNSGALNFPQHP 127 
+D KYP + L+REIY LNF + P 

Sbjct: 313 YDVGKYPIGVQSELTREIYQ----------VLNFEESP 340 

>giI8928021IspIQ45712IC5BA_BACTU Pesticidial crystal protein cry5Ba (Insecticidal delta
endotoxin 

CryVB(a)) (Crystaline entomocidal protoxin) (140 kDa 
crystal protein) 

gil74759851pirllT18211 delta endotoxin - Bacillus thuringiensis (fragment) 
gi18626371gb1AAA68598.11 (UI9725) delta endotoxin [Bacillus thuringiensis] 

Length = 1245 
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Score = 44.3 bits (103), Expect = 5e-04 
Identities = 32/114 (28%), positives = 49/114 (42%), Gaps = 7/114 (6%) 

Query: 1 MHLTLLRDGALYGFSWGW-NEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSN 59 
+HL L + W + NE+ + + ++ I SY E ++ L + S+ 

Sbjct: 242 LHLLLYEGYIEFMTKWNFHNEQYLNNLKVELQQLIHSYSETVRTSFLQFLPTLNNRSKSS 301 

Query: 60 KHYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAVG 113 
N NRYVR MT++ LD W FD Y ++ L+R I SD G 

Sbjct: 302 ------VNAYNRYVRNMTVNCLDIAATWPTFDTHNYHQGGKLDLTRIILSDTAG 349 

>gi1804631pir11A26858 130K delta-endotoxin - Bacillus thuringiensis subsp. israelensis 
gi1403521emb1CAA68485.11 (Y00423) endotoxin (AA 1-1180) [Bacillus thuringiensis] 

Length = 1180 

Score = 44.3 bits (103), Expect = 5e-04 
Identities = 31/98 (31%), positives = 41/98 (41%), Gaps = 10/98 (10%) 

Query: 30 IVDTIGSYIEYTEKTYSDGLQDTQKNAPSNKHYTEPFNTVNRYVREMTLDVLDFKDMWQY 89 
+ I Y Y TY GL + SN +NT N Y +MT VLD ++ 

Sbjct: 253 LTKAIEDYTNYCVTTYKKGLNLIKTTPDSNLDGNINWNTYNTYRTKMTTAVLDVVALFPN 312 

Query: 90 FDPVKYPTPAEVYLSREIYSDAVGTADNSGALNFPQHP 127 
+D KYP + L+REIY LNF + P 

Sbjct: 313 YDVGKYPIGVQSELTREIYQ----------VLNFEESP 340 

>giI8928024Isp!Q45754ICCAA_BACTU Pesticidial crystal protein cry12Aa (Insecticidal delta-
endotoxin 

CryXIIA(a)) (Crystaline entomocida1 protoxin) (142 kDa 
crystal protein) 

gi11427721gb1AAA22355.11 (L07027) delta-endotoxin [Bacillus thuringiensis] 
Length = 1257 

Score = 43.1 bits (100), Expect = 0.001 
Identities = 32/108 (29%), positives = 51/108 (46%), Gaps = 6/108 (5%) 

Query: 2 HLTLLRDGALYGFSWGWNEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQDTQKNAPSNKH 61 
H+ LLRD + G++++ ++ I TI ++ E K + +GL D K+ N 

Sbjct: 200 HILLLRDAIVNAEKLGFSDKEVDTHKKYIKMTIHNHTEAVIKAFLNGL-DKFKSLDVNS- 257 

Query: 62 YTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYS 109 
+N Y++ MT VLD +W FDP Y E+ +R I S 

Sbjct: 258 ----YNKKANYIKGMTEMVLDLVALWPTFDPDHYQKEVEIEFTRTISS 301 

>giI8927987IspIP56955IC5AC_BACTU Pesticidial crystal protein cry5Ac (Insecticidal delta-
endotoxin 

CryVA(c)) (Crystaline entomocidal protoxin) (135 kDa 
crystal protein) 

Length = 1220 

Score = 42.0 bits (97), Expect = 0.002 
Identities = 54/201 (26%), positives = 79/201 (38%), Gaps = 36/201 (17%) 

Query: 1 MHLTLLRDGALYGFSWGWNEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQD--TQKNAPS 58 
MHL LLRD G +W + I + 1+ KT D Q PS 

Sbjct: 222 MHLMLLRDIITKGPTWDSKINFTPDAIDSFKTDIKNNIKLYSKTIYDVFQKGLASYGTPS 281 

Query: 59 NKHYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPA---EVYLSREIYSD--AVG 113 
+ E F +Y+ MT LDF ++ FDP YPT + + +R I S + 

Sbjct: 282 D---LESFAKKKKYIEIMTTHCLDFARLFPTFDPDLYPTGSGDISLQKTRRILSPFIPIR 338 

Query: 114 TAD----NSGAL---NFPQH---------PKSRSQK-------WKSGPGTGLMPVRLLTR 150 
TAD N+ ++ N+P + PK R K W++G GL+ L 

Sbjct: 339 TADGLTLNNTSIDTSNWPNYENGNGAFPNPKERILKQFKLYPSWRAGQYGGLLQPYLWAI 398 

Query: 151 TTEGQYLRKHYGKKNLMPGVD 171 
+ + YG+ +P VD 

Sbjct: 399 EVQDSVETRLYGQ---LPAVD 416 
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>giI8469135IspIP96315IC1AF_BACTU Pesticidial crystal protein cry1Af (Insecticidal delta
endotoxin 

CryIA(f)) (Crystaline entomocidal protoxin) 
gi118503651gb1AAB82749.11 (U82003) insecticidal crystal protein [Bacillus thuringiensis] 

Length = 911 

Score = 41.6 bits (96), Expect = 0.003 
Identities = 24/79 (30%), Positives = 42/79 (52%), Gaps = 6/79 (7%) 

Query: 34 IGSYIEYTEKTYSDGLQDTQKNAPSNKHYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPV 93 
IG+Y ++ + Y+ GL+ P ++ + N++ RE+TL VLD ++ +D 

Sbjct: 197 IGNYTDHAVRWYNTGLERVW--GPDSRDWIR----YNQFRRELTLTVLDIVSLFPNYDSR 250 

Query: 94 KYPTPAEVYLSREIYSDAV 112 
YP L+REIY++ V 

Sbjct: 251 TYPIRTVSQLTREIYTNPV 269 

>gi189279911sp1Q457601C5AA BACUD Pesticidial crystal protein cry5Aa (Insecticidal delta-
endotoxin -

CryVA(a)) (Crystaline entomocidal protoxin) (152 kDa 
crystal protein) 

gil74759871pirllT18213 delta-endotoxin - Bacillus thuringiensis (fragment) 
gi11428691gb1AAA67694.11 (L07025) delta-endotoxin [Bacillus thuringiensis] 

Length = 1385 

Score = 41.2 bits (95), Expect = 0.004 
Identities = 54/201 (26%), positives = 79/201 (38%), Gaps = 36/201 (17%) 

Query: 1 MHLTLLRDGALYGFSWGWNEEIQQHTREQIVDTIGSYIEYTEKTYSDGLQD--TQKNAPS 58 
MHL LLRD G +W + I + 1+ KT D Q PS 

Sbjct: 222 MHLMLLRDIITKGPTWDSKINFTPDAIDSFKTDIKNNIKLYSKTIYDVFQKGLASYGTPS 281 

Query: 59 NKHYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPA---EVYLSREIYSD--AVG 113 
+ E F +Y+ MT LDF ++ FDP YPT + + +R I S + 

Sbjct: 282 D---LESFAKKQKYIEIMTTHCLDFARLFPTFDPDLYPTGSGDISLQKTRRILSPFIPIR 338 

Query: 114 TAD----NSGAL---NFPQH---------PKSRSQK-------WKSGPGTGLMPVRLLTR 150 
TAD N+ ++ N+P + PK R K W++G GL+ L 

Sbjct: 339 TADGLTLNNTSIDTSNWPNYENGNGAFPNPKERILKQFKLYPSWRAGQYGGLLQPYLWAI 398 

Query: 151 TTEGQYLRKHYGKKNLMPGVD 171 
+ + YG+ +P VD 

Sbjct: 399 EVQDSVETRLYGQ---LPAVD 416 

>giI8928030IspIQ9S597ICRAA_BACUH Pesticidial crystal protein cry27Aa (Insecticidal delta
endotoxin 

CryXXVIIA(a)) (Crystaline entomocidal protoxin) (94 kDa 
crystal protein) 

gi156890491dbj1BAA82796.11 (AB023293) 94kDa mosquitocidal toxin [Bacillus thuringiensis] 
Length = 826 

Score = 40.8 bits (94), Expect = 0.005 
Identities = 36/118 (30%), positives = 51/118 (42%), Gaps = 18/118 (15%) 

Query: 1 MHLTLLRDGALYGFSWGWNEEIQQ-----HTREQIVDTIGSYIEYTEKTYSDGLQDTQKN 55 
+HL LLR+G Y W + H +E +D YI + Y++G + N 

Sbjct: 219 LHLILLREGIAYADQWNLARDPMHAAGDLHYKE-FLDYRNQYINHCSTWYNEG--QNEAN 275 

Query: 56 APSNKHYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEV-YLSREIYSDAV 112 
+N Y R MTL VLD M+ +DP Y P + L+R IY+D V 

Sbjct: 276 LKNNGLV---------YQRTMTLFVLDLIAMFSTYDPRLYTMPIKTEILTRTIYTDGV 324 

>giI8927990IspIQ45753IC5AB_BACUD Pesticidial crystal protein cry5Ab (Insecticidal delta-
endotoxin 

CryVA(b)) (Crystaline entomocidal protoxin) (142 kDa 
crystal protein) 

gil74759861pirllT18212 delta-endotoxin - Bacillus thuringiensis (fragment) 
gi11427701gb1AAA67693.11 (L07026) delta-endotoxin [Bacillus thuringiensis] 

Length = 1289 



Query: 57 PSNKHYTEPFNTVNRYVREMTLDVLDFKDMWQYFDPVKYPTPAEV-YLSREIYSDAV 112 
+ Y N+Y +T VLD ++ +DP Y V L+R++Y+D + 

Sbjct: 271 ANWLEY-------NQYRTFLTASVLDVISLFSSYDPRLYKERLSVEILTRKLYTDPI 320 
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>giI2367611IgbIAAC53328.11 (AF016181) putative pheromone receptor [Rattus norvegicusl 
Length = 866 

Score = 31.6 bits (70), Expect = 3.3 
Identities = 16/52 (30%), positives = 27/52 (51%) 

Query: 74 REMTLDVLDFKDMWQYFDPVKYPTPAEVYLSREIYSDAVGTADNSGALNFPQ 125 
+ MT +L F +W F PV + T +V ++ EI+S +A G + P+ 

Sbjct: 788 KSMTFSMLVFCSVWVTFLPVYHGTKGKVMVAVEIFSTLASSAGMLGCIFAPK 839 

Database: All non-redundant GenBank CDS 
translations+PDB+SwissProt+PIR+PRF 

Posted date: Apr 29, 2002 3:56 AM 
Number of letters in database: 290,391,215 
Number of sequences in database: 925,521 

Lambda K H 
0.315 0.134 0.412 

Gapped 
Lambda K H 

0.267 0.0410 0.140 

Matrix: BLOSUM62 
Gap Penalties: Existence: 11, Extension: 1 
Number of Hits to DB: 113,935,926 
Number of Sequences: 925521 
Number of extensions: 4929458 
Number of successful extensions: 7397 
Number of sequences better than 10.0: 171 
Number of HSP's better than 10.0 without gapping: 153 
Number of HSP's successfully gapped in prelim test: 18 
Number of HSP's that attempted gapping in prelim test: 7100 
Number of HSP's gapped (non-prelim): 176 
length of query: 171 
length of database: 290,391,215 
effective HSP length: 112 
effective length of query: 59 
effective length of database: 186,732,863 
effective search space: 11017238917 
effective search space used: 11017238917 
T: 11 
A: 40 
Xl: 16 ( 7.3 bits) 
X2: 38 (14.6 bits) 
X3: 64 (24.7 bits) 
Sl: 42 (22.0 bits) 
S2: 67 (30.4 bits) 
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FIGURE 4: Blastp results of accession CAA98839.1 against the NCBI Protein nr database. 

BLASTP 2.2.3 [Apr-24-2002j 

Reference: 
Altschul, Stephen F., Thomas L. Madden, Alejandro A. Schaffer, 
Jinghui Zhang, Zheng Zhang, Webb Miller, and David J. Lipman (1997), 
"Gapped BLAST and PSI-BLAST: a new generation of protein database search 
programs", Nucleic Acids Res. 25:3389-3402. 

RID: 1020211532-024818-31972 

Query= 
(658 letters) 

Database: All non-redundant GenBank CDS 
translations+PDB+SwissProt+PIR+PRF 

925,521 sequences; 290,391,215 total letters 

If you have any problems or questions with the results of this search 
please refer to the BLAST FAQs 

Taxonomy reports 

Score 
Sequences producing significant alignments: (bits) 

gi 6320220IrefINP_OI0300.11 (NC_001136) Shows homology to b .. . 1158 
gi 19032961emb1CAA98839.11 (Z74314) ORF YDR017c [Saccharomy .. . 1093 
gi 19075347IrefINP_587847.11 (NC_003421) putative b-zip tra .. . 114 
gi 183760531emb1CAD21059.11 (AL669986) related to transcrip .. . 79 
gi 14736134IrefIXP_030060.11 (XM_030060) mammalian inositol .. . 58 
gi 7305195IrefINP_038813.11 (NM_013785) inositol hexaphosph .. . 58 
gi 66831151dbj1BAA13393.21 (D87452) KIAA0263 protein [Homo .. . 58 
gi 7705553IrefINP_057375.11 (NM_016291) mammalian inositol .. . 58 
gi 152779171gb1AAH12944.IIAAH12944 (BC012944) Unknown (prot .. . 58 
gi 102809961dbj1BAB13737.11 (AB049151) inositol hexakisphos .. . 57 
gi 18565021IrefIXP_084209.11 (XM_084209) inositol hexakisph .. . 57 
gi 128048371gb1AAH01864.11AAH01864 (BCOOI864) Similar to rna .. . 55 
gi 18724981gb1AAB49289.11 (U74297) piUS [Oryctolagus cunicu .. . 54 
gi 113601841pirl IT46275 hypothetical protein DKFZp564L0678 ... . 54 
gi 163052651gb1AAL17053.11AF393812 1 (AF393812) inositol he .. . 54 
gi172913131gb1AAF46743.11 (AE003454) CG10082 gene product [ .. . 39 
gi184691381sp1Q037461C1FA_BACTA Pesticidial crystal protein .. . 37 

Alignments 

E 
Value 

0.0 
0.0 
4e-24 
2e-13 
3e-07 
3e-07 
3e-07 
3e-07 
4e-07 
4e-07 
ge-07 
3e-06 
4e-06 
5e-06 
5e-06 
0.23 
0.74 

>giI6320220IrefINP_010300.11 (NC_001136) Shows homology to basic leucine zipper family of 
transcription factors; Kcs1p [Saccharomyces cerevisiaej 

gil10785081pirllS54640 KCS1 protein - yeast (Saccharomyces cerevisiae) 
gi18408701emb1CAA89842.11 (Z49770) unknown [Saccharomyces cerevisiaej 
gi112162231emb1CAA65208.11 (X95966) orf:PZF1050 [Saccharomyces cerevisiaej 
gi114314421emb1CAA98837.11 (Z74313) ORF YDR017c [Saccharomyces cerevisiaej 
gi114784421gb1AAB36234.11 (S81651) Kcs1 [Saccharomyces cerevisiaej 

Length = 1050 

Score = 1158 bits (2996), Expect = 0.0 
Identities = 658/658 (100%), Positives = 658/658 (100%) 

Query: 1 

Sbjct: I 

Query: 61 

MDTSHEIHDKIPDTLREQQQHLRQKESEGCITTLKDLNVPETKKLSSVLHGRKASTYLRI 60 
MDTSHEIHDKIPDTLREQQQHLRQKESEGCITTLKDLNVPETKKLSSVLHGRKASTYLRI 
MDTSHEIHDKIPDTLREQQQHLRQKESEGCITTLKDLNVPETKKLSSVLHGRKASTYLRI 60 

FRDDECLADNNNGVDSNNGGSVTCADKITRSEATPKSVPEGLQVSEKKNNPDTLSSSLSS 120 
FRDDECLADNNNGVDSNNGGSVTCADKITRSEATPKSVPEGLQVSEKKNNPDTLSSSLSS 



Sbjct: 61 FRDDECLADNNNGVDSNNGGSVTCADKITRSEATPKSVPEGLQVSEKKNNPDTLSSSLSS 120 

Query: 121 FILSNHEEPAIKPNKHVAHRNNITETGQGSGEDIAKQQSHQPQVLHHQTSLKPIQNVDEG 180 
FILSNHEEPAIKPNKHVAHRNNITETGQGSGEDIAKQQSHQPQVLHHQTSLKPIQNVDEG 

Sbjct: 121 FILSNHEEPAIKPNKHVAHRNNITETGQGSGEDIAKQQSHQPQVLHHQTSLKPIQNVDEG 180 

Query: 181 CISPKSTYQESLHGISEDLTLKPVSSATYYPHKSKADSGYEEKDKMENDIDTIQPAT INC 240 
CISPKSTYQESLHGISEDLTLKPVSSATYYPHKSKADSGYEEKDKMENDIDTIQPAT INC 

Sbjct: 181 CISPKSTYQESLHGISEDLTLKPVSSATYYPHKSKADSGYEEKDKMENDIDTIQPATINC 240 

Query: 241 ASGIATLPSSYNRHTFKVKTYSTLSQSLRQENVNNRSNEKKPQQFVPHSESIKEKPNTFE 300 
ASGIATLPSSYNRHTFKVKTYSTLSQSLRQENVNNRSNEKKPQQFVPHSESIKEKPNTFE 

Sbjct: 241 ASGIATLPSSYNRHTFKVKTYSTLSQSLRQENVNNRSNEKKPQQFVPHSESIKEKPNTFE 300 

Query; 301 QDKEGEQADEEEDEGDNEHREYPLAVELKPFTNRVGGHTAIFRFSKRAVCKALVNRENRW 360 
QDKEGEQADEEEDEGDNEHREYPLAVELKPFTNRVGGHTAIFRFSKRAVCKALVNRENRW 

Sbjct: 301 QDKEGEQADEEEDEGDNEHREYPLAVELKPFTNRVGGHTAIFRFSKRAVCKALVNRENRW 360 

Query: 361 YENIELCHKELLQFMPRYIGVLNVRQHFQSKDDFLSDLDQENNGKNDTSNENKDIEVNHN 420 
YENIELCHKELLQFMPRYIGVLNVRQHFQSKDDFLSDLDQENNGKNDTSNENKDIEVNHN 

Sbjct: 361 YENIELCHKELLQFMPRYIGVLNVRQHFQSKDDFLSDLDQENNGKNDTSNENKDIEVNHN 420 

Query: 421 NNDDIALNTEPTGTPLTHIHSFPLEHSSRQVLEKEHPEIESVHPHVKRSLSSSNQPSLLP 480 
NNDDIALNTEPTGTPLTHIHSFPLEHSSRQVLEKEHPEIESVHPHVKRSLSSSNQPSLLP 

Sbjct: 421 NNDDIALNTEPTGTPLTHIHSFPLEHSSRQVLEKEHPEIESVHPHVKRSLSSSNQPSLLP 480 

Query: 481 EVVLNDNRHIIPESLWYKYSDSPNSAPNDSYFSSSSSHNSCSFGERGNTNKLKRRDSGST 540 
EVVLNDNRHIIPESLWYKYSDSPNSAPNDSYFSSSSSHNSCSFGERGNTNKLKRRDSGST 

Sbjct: 481 EVVLNDNRHIIPESLWYKYSDSPNSAPNDSYFSSSSSHNSCSFGERGNTNKLKRRDSGST 540 

Query: 541 MINTELKNLVIREVFAPKCFRRKRNSNTTTMGNHNARLGSSPSFLTQKSRASSHDASNTS 600 
MINTELKNLVIREVFAPKCFRRKRNSNTTTMGNHNARLGSSPSFLTQKSRASSHDASNTS 

Sbjct: 541 MINTELKNLVIREVFAPKCFRRKRNSNTTTMGNHNARLGSSPSFLTQKSRASSHDASNTS 600 

Query: 601 MKTLGDSSSQASLQMDDSKVNPNLQDPFLKKSLHEKISNALDGSHSVMDLKQFHKNEQ 658 
MKTLGDSSSQASLQMDDSKVNPNLQDPFLKKSLHEKISNALDGSHSVMDLKQFHKNEQ 

Sbjct: 601 MKTLGDSSSQASLQMDDSKVNPNLQDPFLKKSLHEKISNALDGSHSVMDLKQFHKNEQ 658 

>giI1903296IembICAA98839.11 (Z74314) ORF YDR017c [Saccharomyces cerevisiaej 
Length = 658 

Score = 1093 bits (2826), Expect = 0.0 
Identities = 658/658 (100%), Positives = 658/658 (100%) 

Query: 1 MDTSHEIHDKIPDTLREQQQHLRQKESEGCITTLKDLNVPETKKLSSVLHGRKASTYLRI 60 
MDTSHEIHDKIPDTLREQQQHLRQKESEGCITTLKDLNVPETKKLSSVLHGRKASTYLRI 

Sbjct: 1 MDTSHEIHDKIPDTLREQQQHLRQKESEGCITTLKDLNVPETKKLSSVLHGRKASTYLRI 60 

Query: 61 FRDDECLADNNNGVDSNNGGSVTCADKITRSEATPKSVPEGLQVSEKKNNPDTLSSSLSS 120 
FRDDECLADNNNGVDSNNGGSVTCADKITRSEATPKSVPEGLQVSEKKNNPDTLSSSLSS 

Sbjct: 61 FRDDECLADNNNGVDSNNGGSVTCADKITRSEATPKSVPEGLQVSEKKNNPDTLSSSLSS 120 

Query: 121 FILSNHEEPAIKPNKHVAHRNNITETGQGSGEDIAKQQSHQPQVLHHQTSLKPIQNVDEG 180 
FILSNHEEPAIKPNKHVAHRNNITETGQGSGEDIAKQQSHQPQVLHHQTSLKPIQNVDEG 

Sbjct: 121 FILSNHEEPAIKPNKHVAHRNNITETGQGSGEDIAKQQSHQPQVLHHQTSLKPIQNVDEG 180 

Query: 181 CISPKSTYQESLHGISEDLTLKPVSSATYYPHKSKADSGYEEKDKMENDIDTIQPATINC 240 
CISPKSTYQESLHGISEDLTLKPVSSATYYPHKSKADSGYEEKDKMENDIDTIQPAT INC 

Sbjct: 181 CISPKSTYQESLHGISEDLTLKPVSSATYYPHKSKADSGYEEKDKMENDIDTIQPATINC 240 

Query: 241 ASGIATLPSSYNRHTFKVKTYSTLSQSLRQENVNNRSNEKKPQQFVPHSESIKEKPNTFE 300 
ASGIATLPSSYNRHTFKVKTYSTLSQSLRQENVNNRSNEKKPQQFVPHSESIKEKPNTFE 

Sbjct: 241 ASGIATLPSSYNRHTFKVKTYSTLSQSLRQENVNNRSNEKKPQQFVPHSESIKEKPNTFE 300 

Query: 301 QDKEGEQADEEEDEGDNEHREYPLAVELKPFTNRVGGHTAIFRFSKRAVCKALVNRENRW 360 
QDKEGEQAPEEEDEGDNEHREYPLAVELKPFTNRVGGHTAIFRFSKRAVCKALVNRENRW 

Sbjct: 301 QDKEGEQADEEEDEGDNEHREYPLAVELKPFTNRVGGHTAIFRFSKRAVCKALVNRENRW 360 

Query: 361 YENIELCHKELLQFMPRYIGVLNVRQHFQSKDDFLSDLDQENNGKNDTSNENKDIEVNHN 420 
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Sbjct: 361 

Query: 421 

Sbjct: 421 

Query: 481 

Sbjct: 481 

Query: 541 

Sbjct: 541 

Query: 601 

Sbjct: 601 

YENIELCHKELLQFMPRYIGVLNVRQHFQSKDDFLSDLDQENNGKNDTSNENKDIEVNHN 
YENIELCHKELLQFMPRYIGVLNVRQHFQSKDDFLSDLDQENNGKNDTSNENKDIEVNHN 420 

NNDDIALNTEPTGTPLTHIHSFPLEHSSRQVLEKEHPEIESVHPHVKRSLSSSNQPSLLP 480 
NNDDIALNTEPTGTPLTHIHSFPLEHSSRQVLEKEHPEIESVHPHVKRSLSSSNQPSLLP 
NNDDIALNTEPTGTPLTHIHSFPLEHSSRQVLEKEHPEIESVHPHVKRSLSSSNQPSLLP 480 

EVVLNDNRHIIPESLWYKYSDSPNSAPNDSYFSSSSSHNSCSFGERGNTNKLKRRDSGST 540 
EVVLNDNRHIIPESLWYKYSDSPNSAPNDSYFSSSSSHNSCSFGERGNTNKLKRRDSGST 
EVVLNDNRHIIPESLWYKYSDSPNSAPNDSYFSSSSSHNSCSFGERGNTNKLKRRDSGST 540 

MINTELKNLVIREVFAPKCFRRKRNSNTTTMGNHNARLGSSPSFLTQKSRASSHDASNTS 600 
MINTELKNLVIREVFAPKCFRRKRNSNTTTMGNHNARLGSSPSFLTQKSRASSHDASNTS 
MINTELKNLVIREVFAPKCFRRKRNSNTTTMGNHNARLGSSPSFLTQKSRASSHDASNTS 600 

MKTLGDSSSQASLQMDDSKVNPNLQDPFLKKSLHEKISNALDGSHSVMDLKQFHKNEQ 658 
MKTLGDSSSQASLQMDDSKVNPNLQDPFLKKSLHEKISNALDGSHSVMDLKQFHKNEQ 
MKTLGDSSSQASLQMDDSKVNPNLQDPFLKKSLHEKISNALDGSHSVMDLKQFHKNEQ 658 

>giI19075347IrefINP_587847.11 (NC_003421) putative b-zip transcription factor 
[Schizosaccharomyces pombe) 

gil74924261pirllT41672 probable b-zip transcription factor - fission yeast 
(Schizosaccharomyces pombe) 
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gi135602331emb1CAA20701.11 (AL031530) putative b-zip transcription factor [Schizosaccharomyces 
pombe) 

Length = 967 

Score = 114 bits (284), Expect = 4e-24 
Identities = 96/289 (33%), positives = 128/289 (44%), Gaps = 70/289 (24%) 

Query: 321 EYPLAVELKPFTNRVGGHTAIFRFSKRAVCKALVNRENRWYENIELCHKELLQFMPRYIG 380 
+YP+ V L+PF ++VGGHTA FRFSKRAVCK L EN +YE IE CH ELL F+P+YIG 

Sbjct: 306 DYPVTVRLEPFKHQVGGHTAFFRFSKRAVCKPLTRNENTFYETIEACHPELLPFIPKYIG 365 

Query: 381 VLNVRQHFQSKDDFLSDLDQENNGKNDTSNENKDIEVNHNNNDDIALNTEPTG-TPLTHI 439 
VLNV ++ ND++ E +NTE + TP H 

Sbjct: 366 VLNVTHTITKTEE------------NDSTTE--------------YVNTESSSKTPAPHK 399 

Query: 440 HSFPLEHSSRQVLEKEHPEIESVHPHVKRSLSSSNQPSLLPEVVLNDNRHIIPESLWYKY 499 
H+F S +PEV + NRHI PE + 

Sbjct: 400 HTF-------------------------NSCYQKKDYGYIPEVSVEQNRHIFPEWML--- 431 

Query: 500 SDSPNSAPNDSYFSSSSSHNSCSFGERGNTNKL-----KRRDSGSTMINTELKNLVI REV 554 
P+ + S H S S GER + + G+T+IN +L+ V+REV 

Sbjct: 432 ---PDKRSHSYGSPKSLHHKSSSAGERPVSPTFVADIPPKTPWGTTLINRKLREEVLREV 488 

Query: 555 FAPKCFRRKRNSNTTTMGNHNARLGSSPSFLTQKSRASSH-DASNTSMK 602 
FAPK RR+ + + +H PS SAD NTS + 

Sbjct: 489 FAPKHARRRLGTRFHSRSSHR------PSVFRDNSVAFGQLDNGNTSSR 531 

>giI18376053IembICAD2l059.11 (AL669986) related to transcription factor KCS1 [Neurospora crassa) 
Length = 1466 

Score = 79.0 bits (193), Expect = 2e-13 
Identities 129/530 (24%), Positives = 211/530 (39%), Gaps = 98/530 (18%) 

Query: 119 SSFILSNHEEPAIKPNKHVAHRNNITETGQGSGEDIAKQ--QSHQ-PQVLHHQTSLKPIQ 175 
ss L EP K + + ++ E + E 1+ HQ P+ + S P 

Sbjct: 547 SSPSLDRKPEPRRKSDASIEGGSHTEEGEESGEEKISSAVFLPHQGPEEAEEEHSDVP-- 604 

Query: 176 NVDEGCISPKSTYQESLHGISEDLTLKPVSSATYYPHKSKADSGYEEKDKMEN--DIDTI 233 
G S ++ H +ED H +G E + ++ D++ 

Sbjct: 605 ----GAASSRTALPSRTHSRAEDF------------HSWLVKAGEPEVECLDECPDVEKT 648 

Query: 234 QPATINCASGIATLPSSYNRHTFKVKTYSTLSQSLRQENVNNRSNEKKPQQFVPHSESIK 293 
A AT+P + ++ T ++ E +KP Q + H 

Sbjct: 649 HRPAKPAADSAATVPFVGS----QIDTGKVNEPAVADEIETGVPPPQKPFQSIAHHSRHH 704 

Query: 294 EKPNTFEQDKEGEQADEEEDEGDNEHREYPL-AVELKPFTNRVGGHTAIFRFSKRAVCKA 352 



+ + + E D + + + E PL A+EL P+ ++VGGHT ++RFS+RAVCK 
Sbjct: 705 DHHHHHHRHPEEAIHDHQGEPKE----EQPLDAIELIPYKHQVGGHTTLWRFSRRAVCKQ 760 

Query: 353 LVNRENRWYENIELCHKELLQFMPRYIGVLNV-------RQHFQSKDDFLSDLDQENNGK 405 
L NREN +YE IE H++LL F+PRYIGVLNV R+ KD+ + L+ G+ 

Sbjct: 761 LNNRENEFYEKIERYHRDLLAFLPRYIGVLNVTFQKKPRRKSVHKKDEAAAALEAPTAGQ 820 

Query: 406 NDTSNENKDIEVNHNNNDDIALNTEPTGTPLTHIHSFPLEHSSRQVLEKEHPEIESVHPH 465 
+ E T + + + P H + + PE 

Sbjct: 821 D-----------------------EATSSGVKGDEAAPTTHGA----QPAQPE------- 846 

Query: 466 VKRSLSSSNQPSL--LPEVVLNDNRHIIPESLWYKYSDSPNSAPNDSYFSSSSSHNSCSF 523 
+R +S S Q L +P V DN+HI+P SL S +S SS+S H 

Sbjct: 847 -QRMISQSLQQPLGQIPTVTFVDNQHILPRSLIQPALASSSSFTRLRSASSASLHGRRIM 905 

Query: 524 GERGNTN-------KLKRRDS---GSTMINTELKNLVIREVFAPKCFRRKRNSNTTTMGN 573 
+ N +L+ R + G+TM+N L+N V + F + + 

Sbjct: 906 NGQCAENPSHMLRPRLEDRHANSWGATMVNKRLRNEVFNDAFLKQ-----------PVAV 954 

Query: 574 HNARLGSSPSFLTQKSRAS-SHDASNTSMKTLGDSSSQASLQMDDSKVNP 622 
H + G F + + H S+ ++ 0+ +AS ++S++ P 

Sbjct: 955 HRHKKGHQRPFSRRSLQPVLRHTESDPNLDVAQDAKPRASSAGEESRLKP 1004 
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>giI14736134IrefIXP_030060.11 (XM_030060) mammalian inositol hexakisphosphate kinase 2 [Homo 
sapiens] 

gi199559811gb1AAG01984.11 (AY007091) similar to Homo sapiens mammalian inositol 
hexakisphosphate kinase 2 (IP6K2) mRNA with GenBank 
Accession Number AF177145 

gi1180431111gb1AAH19694.11AAH19694 (BC019694) Unknown (protein for MGC:24971) [Homo sapiens] 
Length = 426 

Score = 58.2 bits (139), Expect = 3~-07 
Identities = 28/68 (41%), positives = 47/68 (68%), Gaps = 5/68 (7%) 

Query: 326 VELKPFTNRVGGHTAIFRFSKRAVCKALVNRENRWYENIELCHKELLQFMPRYIGVLNVR 385 
V L+PF ++VGGH+ + RF++ +CK LV RE+++YE + E+ +F P+Y GV++VR 

Sbjct: 17 VLLEPFVHQVGGHSCVLRFNETTLCKPLVPREHQFYETLP---AEMRKFTPQYKGVVSVR 73 

Query: 386 QHFQSKDD 393 
F+ +D 

Sbjct: 74 --FEEDED 79 

>giI7305195IrefINP_038813.11 (NM_013785) inositol hexaphosphate kinase 1; inositol 
hexakisphosphate kinase 6 [Mus musculus] 

gi165240241gb1AAF15056.11AF177144 1 (AF177144) mammalian inositol hexakisphosphate kinase 1 
[Mus 

musculus] 
Length = 433 

Score = 58.2 bits (139), Expect = 3e-07 
Identities = 30/78 (38%), Positives = 46/78 (58%), Gaps = 3/78 (3%) 

Query: 307 QADEEEDEGDNEHREYPLAVELKPFTNRVGGHTAIFRFSKRAVCKALVNRENRWYENIEL 366 
Q E G N R V L+PF ++VGGH+++ R+ VCK L++RE R+YE++ 

Sbjct: 5 QTMEVGQYGKNASRAGDRGVLLEPFIHQVGGHSSMMRYDDHTVCKPLISREQRFYESLP- 63 

Query: 367 CHKELLQFMPRYIGVLNV 384 
E+ +F P Y GV++V 

Sbjct: 64 --PEMKEFTPEYKGVVSV 79 

>giI6683115IdbjIBAA13393.21 
Length = 462 

(D87452) KIAA0263 protein [Homo sapiens] 

Score = 58.2 bits (139), Expect = 3e-07 
Identities = 30/78 (38%), positives = 46/78 (58%), Gaps = 3/78 (3%) 

Query: 307 QADEEEDEGDNEHREYPLAVELKPFTNRVGGHTAIFRFSKRAVCKALVNRENRWYENIEL 366 
Q E G N R V L+PF ++VGGH+++ R+ VCK L++RE R+YE++ 

Sbjct: 26 QTMEVGQYGKNASRAGDRGVLLEPFIHQVGGHSSMMRYDDHTVCKPLISREQRFYESLP- 84 
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Query: 367 CHKELLQFMPRYIGVLNV 384 
E+ +F P Y GV++V 

Sbjct: 85 --PEMKEFTPEYKGVVSV 100 
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>giI7705553IrefINP_057375.11 (NM_016291) mammalian inositol hexakisphosphate kinase 2 [Homo 
sapiens] 

gil 6524026IgbIAAF15057.1IAF177145_1 (AF177145) mammalian inositol hexakisphosphate kinase 2 
[Homo 

sapiens] 
Length = 426 

Score = 58.2 bits (139), Expect = 3e-07 
Identities = 28/68 (41%), Positives = 47/68 (68%), Gaps = 5/68 (7%) 

Query: 326 VELKPFTNRVGGHTAIFRFSKRAVCKALVNRENRWYENIELCHKELLQFMPRYIGVLNVR 
V L+PF ++VGGH+ + RF++ +CK LV RE+++YE + E+ +F P+Y GV++VR 

Sbjct: 17 VLLEPFVHQVGGHSCVLRFNETTLCKPLVPREHQFYETLP---AEMRKFTPQYKGVVSVR 

Query: 386 QHFQSKDD 393 
F+ +D 

Sbjct: 74 --FEEDED 79 

385 

73 

>giI15277917IgbIAAH12944.1IAAH12944 (BC012944) Unknown (protein for MGC:9925) [Homo sapiens] 
Length = 441 

Score = 57.8 bits (138), Expect = 4e-07 
Identities = 30/78 (38%), Positives = 46/78 (58%), Gaps = 3/78 (3%) 

Query: 307 QADEEEDEGDNEHREYPLAVELKPFTNRVGGHTAIFRFSKRAVCKALVNRENRWYENIEL 366 
Q E G N R V L+PF ++VGGH+++ R+ VCK L++RE R+YE++ 

Sbjct: 5 QTMEVGQYGKNASRAGDRGVLLEPFIHQVGGHSSMMRYDDHTVCKPLISREQRFYESLP- 63 

Query: 367 CHKELLQFMPRYIGVLNV 384 
E+ +F P Y GV++V 

Sbjct: 64 --PEMKEFTPEYKGVVSV 79 

>giI10280996IdbjIBAB13737.11 
Length = 433 

(AB049151) inositol hexakisphosphate kinase [Rattus norvegicus] 

Score = 57.4 bits (137), Expect = 4e-07 
Identities = 30/78 (38%), positives = 46/78 (58%), Gaps = 3/78 (3%) 

Query: 307 QADEEEDEGDNEHREYPLAVELKPFTNRVGGHTAIFRFSKRAVCKALVNRENRWYENIEL 366 
Q E G N R V L+PF ++VGGH+++ R+ VCK L++RE R+YE++ 

Sbjct: 5 QTMEVGQYGKNASRAGDRGVLLEPFIHQVGGHSSMMRYDDHTVCKPLISREQRFYESLP- 63 

Query: 367 CHKELLQFMPRYIGVLNV 384 
E+ +F P Y GV++V 

Sbjct: 64 --PEMKEFTPEYKGVVSV 79 

>giI1856502 1 Ire f IXP_084209.11 
Length = 410 

(XM_084209) inositol hexakisphosphate kinase 3 [Homo sapiens] 

Score = 56.6 bits (135), Expect = ge-07 
Identities = 25/59 (42%), positives = 41/59 (69%), Gaps = 3/59 (5%) 

Query: 326 VELKPFTNRVGGHTAIFRFSKRAVCKALVNRENRWYENIELCHKELLQFMPRYIGVLNV 384 
V+L+PF ++VGGH ++ ++ + VCK LV+RE R+YE++ L K +F P+Y G + V 

Sbjct: 16 VQLEPFLHQVGGHMSVMKYDEHTVCKPLVSREQRFYESLPLAMK---RFTPQYKGTVTV 71 

>giI12804837IgbIAAH01864.1IAAH01864 
kinase 2 

(BC001864) Similar to mammalian inositol hexakisphosphate 

[Homo sapiens] 
Length 70 

Score = 55.1 bits (131), Expect = 3e-06 
Identities = 24/56 (42%), Positives = 39/56 (68%), Gaps 3/56 (5%) 



- --------------- - ---------------- .------~----------~~~~~~-----------------.~----

Query: 326 VELKPFTNRVGGHTAIFRFSKRAVCKALVNRENRWYENIELCHKELLQFMPRYIGV 381 
V L+PF ++VGGH+ + RF++ +CK LV RE+++YE + E+ +F P+Y GV 

Sbjct: 17 VLLEPFVHQVGGHSCVLRFNETTLCKPLVPREHQFYETLP---AEMRKFTPQYKGV 69 

>giI1872498IgbIAAB49289.11 (U74297) pius [Oryctolagus cuniculus] 
Length = 425 

Score = 54.3 bits (129), Expect = 4e-06 
Identities = 23/57 (40%), positives = 41/57 (71%), Gaps = 3/57 (5%) 

Query: 328 LKPFTNRVGGHTAIFRFSKRAVCKALVNRENRWYENIELCHKELLQFMPRYIGVLNV 384 
L+PF ++VGGH+ + RF++ +CK L+ RE+++YE + E+ +F P+Y GV++V 

Sbjct: 19 LEPFVHQVGGHSCVLRFNETTLCKPLIPREHQFYETLP---AEMRKFTPQYKGVVSV 72 

>gi1113601841pir11T46275 hypothetical protein DKFZp564L0678.1 - human 
gi168081721emb1CAB70780.11 (AL137514) hypothetical protein [Homo sapiens] 

Length = 97 

Score = 53.9 bits (128), Expect = 5e-06 
Identities = 23/55 (41%), positives = 38/55 (68%), Gaps = 3/55 (5%) 

Query: 326 VELKPFTNRVGGHTAIFRFSKRAVCKALVNRENRWYENIELCHKELLQFMPRYIG 380 
V L+PF ++VGGH+ + RF++ +CK LV RE+++YE + E+ +F P+Y G 

Sbjct: 17 VLLEPFVHQVGGHSCVLRFNETTLCKPLVPREHQFYETLP---AEMRKFTPQYKG 68 

Dow AgroSciences LLC 
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>giI16305265IgbIAAL17053.1IAF393812 1 
sapiens] 

(AF393812) inositol hexakisphosphate kinase 3 [Homo 

Length = 410 

Score = 53.9 bits (128), Expect = 5e-06 
Identities = 24/59 (40%), positives = 40/59 (67%), Gap~ = 3/59 (5%) 

Query: 326 VELKPFTNRVGGHTAIFRFSKRAVCKALVNRENRWYENIELCHKELLQFMPRYIGVLNV 384 
V+L+PF ++VGGH ++ ++ + VCK LV+RE R+YE++ K +F P+Y G + V 

Sbjct: 16 VQLEPFLHQVGGHMSVMKYDEHTVCKPLVSREQRFYESLPQAMK---RFTPQYKGTVTV 71 

>giI7291313IgbIAAF46743.11 
Length = 893 

(AE003454) CGI0082 gene product [Drosophila melanogaster] 

Score = 38.5 bits (88), Expect = 0.23 
Identities = 36/131 (27%), Positives = 58/131 (43%), Gaps = 8/131 (6%) 

Query: 252 NRHTFKVKTYST·LSQSLRQENVNNRSNEKKPQQFVPHSESIKEKPNTFEQDKEGEQADEE 311 
N V + + S S + + + KPQ+ P K + 

Sbjct: 103 NLQQLSVSSSNASSSSSNNNSASGCNTPTKPQKQKPLLLPEAAASTATAVGKSSKNPQLS 162 

Query: 312 EDEGDNEHREYPLAVELKPFTNRVGGHTAIFRFSKRAVCKALVNRENRWYENIELCHKEL 371 
+D DNE V L P +N+VGGHT + ++ V K L RE +Y+NI +++ 

Sbjct: 163 KDLLDNEDE-----VALHPLSNQVGGHTRLLLLNQSTVIKPLNLRELDFYQNIP---QDI 214 

Query: 372 LQFMPRYIGVL 382 
L+F+P+Y GV+ 

Sbjct: 215 LKFVPKYKGVM 225 

>giI8469138IspIQ03746IC1FA_BACTA Pesticidial crystal protein cry1Fa (Insecticidal delta-
endotoxin 

CryIF(a)) (Crystaline entomocidal protoxin) (134 kDa 
crystal protein) 

gil985191pirllA42459 insecticidal crystal protein CryIF - Bacillus thuringiensis 
(strain aizawai) 

gi11427561gb1AAA22347.11 (M73254) cryIF [Bacillus thuringiensis] 
gi11427581gb1AAA22348.11 (M63897) insecticidal crystal protein [Bacillus thuringiensis] 

Length = 1174 

Score = 37.0 bits (84), Expect = 0.74 
Identities = 34/161 (21%), Positives = 71/161 (43%), Gaps = 12/161 (7%) 

Query: 109 NNPDTLSSSLSSFILSNHEEPAIK-----PNKHVAHRNNITETGQGSGEDIAKQQSHQPQ 163 
N D L +++++F L++ E P + N H++ + GQG G DIA +H + 
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Sbjct: 134 NTDDAL1TA1NNFTLTSFE1PLLSVYVQAANLHLSLLRDAVSFGQGWGLD1ATVNNHYNR 193 

Query: 164 VLH--HQTSLKP1QNVDEGC1SPKSTYQES---LHG1SEDLTLKPVSSATYYPHKSKADS 218 
+++ H+ + + ++G + + T + DLTL + +P+ 

Sbjct: 194 L1NL1HRYTKHCLDTYNQGLENLRGTNTRQWARFNQFRRDLTLTVLD1VALFPNYDVRTY 253 

Query: 219 GYEEKDKMEND1DT1QPAT1NCASG1ATLPSSYNRHTFKVK 259 
+ ++ +1 T + I + A +P+ +NR F V+ 

Sbjct: 254 P1QTSSQLTRE1YT--SSV1EDSPVSAN1PNGFNRAEFGVR 292 

Database: All non-redundant GenBank CDS 
translations+PDB+SwissProt+P1R+PRF 

Posted date: Apr 29, 2002 3:56 AM 
Number of letters in database: 290,391,215 
Number of sequences in database: 925,521 

Lambda 
0.308 

Gapped 
Lambda 

0.267 

K H 
0.126 0.354 

K H 
0.0410 0.140 

Matrix: BLOSUM62 
Gap Penalties: Existence: 11, Extension: 1 
Number of Hits to DB: 393,824,463 
Number of Sequences: 925521 
Number of extensions: 17796636 
Number of 
Number of 
Number of 
Number of 
Number of 
Number of 
length of 
length of 
effective 

successful extensions: 87807 
sequences better than 10.0: 547 
HSP's better than 10.0 without gapping: 77 
HSP's successfully gapped in prelim test: 491 
HSP's that attempted gapping in prelim test: 78619 
HSP's gapped (non-prelim): 4152 
query: 658 
database: 290,391,215 
HSP length: 127 

effective length of query: 531 
effective length of database: 172,850,048 
effective search space: 91783375488 
effective search space used: 91783375488 
T: 11 
A: 40 
Xl: 16 ( 7.1 bits) 
X2: 38 (14.6 bits) 
X3: 64 (24.7 bits) 
Sl: 42 (21.7 bits) 
S2: 74 (33.1 bits) 
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FIGURE 5: Blastp results of accession NP _010300.1 against the NCBI Protein nr database. 

BLASTP 2.2.3 [Apr-24-20'02] 

Reference: 
Altschul, Stephen F., Thomas L. Madden, Alejandro A. Schaffer, 
Jinghui Zhang, Zheng Zhang, Webb Miller, and David J. Lipman (1997), 
"Gapped BLAST and PSI-BLAST: a new generation of protein database search 
programs", Nucleic Acids Res. 25:3389-3402. 

RID: 1020211572-025569-14496 

Query= 
(1050 letters) 

Database: All non-redundant GenBank CDS 
trans1ations+PDB+SwissProt+PIR+PRF 

925,521 sequences; 290,391,215 total letters 

If you have any problems or questions with the results of this search 
please refer to the BLAST FAQs 

Taxonomy reports 

Score 
Sequences producing significant alignments: (bits) 

giI6320220IrefINP_010300.11 (NC_001136) Shows homology to b .. . 1935 
gi119032961emb1CAA98839.11 (Z74314) ORF YDR017c [Saccharomy .. . ll44 
giI19075347IrefINP_587847.11 (NC_003421) putative b-zip tra .. . 260 
gi 183760531emb1CAD21059.11 (AL669986) related to transcrip .. . 220 
gi 16305265IgbIAAL17053.1IAF393812_1 (AF393812) inositol he .. . llO 
gi 185650211reflXP 084209.11 (XM 084209) inositol hexakisph .. . 
gi 16905371IrefINP=473452.11 (NM=054111) inositol hexakisph .. . 

llO 
llO 

gi 73051951refiNP 038813.11 (NM 013785) inositol hexaphosph .. . 
gi 102809961dbj1BAB13737.11 (AB049l5l) inositol hexakisphos .. . 

105 
104 

gi 147220511reflXP 028610.11 (XM 028610) KIAA0263 gene prod .. . 103 
gi 66831151dbj1BAA13393.21 (D87452) KIAA0263 protein [Homo .. . 102 
gi 152779171gb1AAH12944.11AAH12944 (BC012944) Unknown (prot .. . 102 
gi 184854461 ref I XP _079965.11 (XM_ 079965) CG10082 [Drosophil. .. 99 
gi 72913131gb1AAF46743.11 (AE003454) CG10082 gene product [ .. . 99 
gi 7705553IrefINP_057375.11 (NM_016291) mammalian inositol .. . 99 
gi 147361341reflXP 030060.11 (XM 030060) mammalian inositol .. . 
gi 18724981gb1AAB49289.ll (U74297) PiUS [Oryctolagus cunicu .. . 

99 
99 

gi 75129231pirl IT17246 hypothetical protein DKFZp586M0617.1 .. . 97 
gi ll067377IrefINP_067692.11 (NM_021660) piUS protein [Ratt .. . 96 
gi 17507001IrefINP_492519.ll (NM_060118) F30A10.3.p [Caenor .. . 96 
gi 17555592IrefINP_497443.11 (NM_065042) Y22D7AR.6.p [Caeno .. . 79 
gi 87449981emb1CAB95220.ll (AL359773) hypothetical protein .. . 77 
gi 19114505IrefINP_593593.11 (NC_003424) putative arginine .. . 59 
gi 19705555IrefINP_599244.11 (NM_134417) inositol polyphosp .. . 57 
gi 128048371gb1AAH01864.11AAH01864 (BC001864) Similar to rna .. . 56 
gi 72961851gb1AAF51477.11 (AE003589) CG13688 gene product [ .. . 55 
gi l1360l841pirl IT46275 hypothetical protein DKFZp564L0678 ... . 55 
gi 17569885IrefINP_510724.11 (NM_078323) T20F7.3.p [Caenorh .. . 54 
gi 135092081emb1CAC35322.11 (AJ310l50) hypothetical protein .. . 46 
gi l28460331dbj1BAB27004.11 (AK010523) evidence:NAS-hypothe .. . 46 
gi 6320378IrefINP_010458.11 (NC_001136) Regulator of argini .. . 45 
gi142003121emb1CAA09965.11 (AJ012219) ip3ka [Gallus gallus] 43 
gi1140286141gb1AAK52432.11 (AF282731) Mf1 protein [Schistos .. . 40 
gil175446381refiNP 502402.11 (NM 070001) ZK795.1.p [Caenorh .. . 
gi1135092101emb1CAC35324.11 (AJ310150) hypothetical protein .. . 

39 
38 

Alignments 

E 
Value 

0.0 
0.0 
5e-68 
7e-56 
6e-23 
7e-23 
1e-22 
3e-21 
5e-21 
1e-20 
2e-20 
3e-20 
2e-19 
3e-19 
3e-19 
3e-19 
4e-19 
1e-18 
2e-18 
3e-18 
2e-13 
8e-13 
3e-07 
1e-06 
2e-06 
5e-06 
5e-06 
1e-'05 
0.002 
0.002 
0.003 
0.024 
0.20 
0.37 
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>gi\6320220\ref\NP_010300.1\ (NC_001136) Shows homology to basic leucine zipper family of 
transcription factors; Kcs1p [Saccharomyces cerevisiae) 

gi\1078508\pir\ \S54640 KCS1 protein - yeast (Saccharomyces cerevisiae) 
gi\840870\emb\CAA89842.1\ (Z49770) unknown [Saccharomyces cerevisiae) 
gi\1216223\emb\CAA65208.1\ (X95966) orf:PZF1050 [Saccharomyces cerevisiae) 
gi\1431442\emb\CAA98837.1\ (Z74313) ORF YDR017c [Saccharomyces cerevisiae) 
gi\1478442\gb\AAB36234.1\ (S81651) Kcs1 [Saccharomyces cerevisiae) 

Length = 1050 

Score = 1935 bits (5012), Expect = 0.0 
Identities 1050/1050 (100%), Positives = 1050/1050 (100%) 

Query: 1 

Sbjct: 1 

Query: 61 

Sbjct: 61 

Query: 121 

Sbjct: 121 

Query: 181 

Sbjct: 181 

Query: 241 

Sbjct: 241 

Query: 301 

Sbjct: 301 

Query: 361 

Sbjct: 361 

Query: 421 

Sbjct: 421 

Query: 481 

Sbjct: 481 

Query: 541 

Sbjct: 541 

Query: 601 

Sbjct: 601 

Query: 661 

Sbjct: 661 

Query: 721 

Sbjct: 721 

Query: 781 

Sbjct: 781 

Query: 841 

MDTSHEIHDKIPDTLREQQQHLRQKESEGCITTLKDLNVPETKKLSSVLHGRKASTYLRI 60 
MDTSHEIHDKIPDTLREQQQHLRQKESEGCITTLKDLNVPETKKLSSVLHGRKASTYLRI 
MDTSHEIHDKIPDTLREQQQHLRQKESEGCITTLKDLNVPETKKLSSVLHGRKASTYLRI 60 

FRDDECLADNNNGVDSNNGGSVTCADKITRSEATPKSVPEGLQVSEKKNNPDTLSSSLSS 120 
FRDDECLADNNNGVDSNNGGSVTCADKITRSEATPKSVPEGLQVSEKKNNPDTLSSSLSS 
FRDDECLADNNNGVDSNNGGSVTCADKITRSEATPKSVPEGLQVSEKKNNPDTLSSSLSS 120 

FILSNHEEPAIKPNKHVAHRNNITETGQGSGEDIAKQQSHQPQVLHHQTSLKPIQNVDEG 180 
FILSNHEEPAIKPNKHVAHRNNITETGQGSGEDIAKQQSHQPQVLHHQTSLKPIQNVDEG 
FILSNHEEPAIKPNKHVAHRNNITETGQGSGEDIAKQQSHQPQVLHHQTSLKPIQNVDEG 180 

CISPKSTYQESLHGISEDLTLKPVSSATYYPHKSKADSGYEEKDKMENDIDTIQPATINC 240 
CISPKSTYQESLHGISEDLTLKPVSSATYYPHKSKADSGYEEKDKMENDIDTIQPATINC 
CISPKSTYQESLHGISEDLTLKPVSSATYYPHKSKADSGYEEKDKMENDIDTIQPAT INC 240 

ASGIATLPSSYNRHTFKVKTYSTLSQSLRQENVNNRSNEKKPQQFVPHSESIKEKPNTFE 300 
ASGIATLPSSYNRHTFKVKTYSTLSQSLRQENVNNRSNEKKPQQFVPHSESIKEKPNTFE 
ASGIATLPSSYNRHTFKVKTYSTLSQSLRQENVNNRSNEKKPQQFVPHSESIKEKPNTFE 300 

QDKEGEQADEEEDEGDNEHREYPLAVELKPFTNRVGGHTAIFRFSKRAVCKALVNRENRW 360 
QDKEGEQADEEEDEGDNEHREYPLAVELKPFTNRVGGHTAIFRFSKRAVCKALVNRENRW 
QDKEGEQADEEEDEGDNEHREYPLAVELKPFTNRVGGHTAIFRFSKRAVCKALVNRENRW 360 

YENIELCHKELLQFMPRYIGVLNVRQHFQSKDDFLSDLDQENNGKNDTSNENKDIEVNHN 420 
YENIELCHKELLQFMPRYIGVLNVRQHFQSKDDFLSDLDQENNGKNDTSNENKDIEVNHN 
YENIELCHKELLQFMPRYIGVLNVRQHFQSKDDFLSDLDQENNGKNDTSNENKDIEVNHN 420 

NNDDIALNTEPTGTPLTHIHSFPLEHSSRQVLEKEHPEIESVHPHVKRSLSSSNQPSLLP 480 
NNDDIALNTEPTGTPLTHIHSFPLEHSSRQVLEKEHPEIESVHPHVKRSLSSSNQPSLLP 
NNDDIALNTEPTGTPLTHIHSFPLEHSSRQVLEKEHPEIESVHPHVKRSLSSSNQPSLLP 480 

EVVLNDNRHIIPESLWYKYSDSPNSAPNDSYFSSSSSHNSCSFGERGNTNKLKRRDSGST 540 
EVVLNDNRHIIPESLWYKYSDSPNSAPNDSYFSSSSSHNSCSFGERGNTNKLKRRDSGST 
EVVLNDNRHIIPESLWYKYSDSPNSAPNDSYFSSSSSHNSCSFGERGNTNKLKRRDSGST 540 

MINTELKNLVIREVFAPKCFRRKRNSNTTTMGNHNARLGSSPSFLTQKSRASSHDASNTS 600 
MINTELKNLVIREVFAPKCFRRKRNSNTTTMGNHNARLGSSPSFLTQKSRASSHDASNTS 
MINTELKNLVIREVFAPKCFRRKRNSNTTTMGNHNARLGSSPSFLTQKSRASSHDASNTS 600 

MKTLGDSSSQASLQMDDSKVNPNLQDPFLKKSLHEKISNALDGSHSVMDLKQFHKNEQIK 660 
MKTLGDSSSQASLQMDDSKVNPNLQDPFLKKSLHEKISNALDGSHSVMDLKQFHKNEQIK 
MKTLGDSSSQASLQMDDSKVNPNLQDPFLKKSLHEKISNALDGSHSVMDLKQFHKNEQIK 660 

HKNSFCNSLSPILTATNSRDDGEFATSPNYISNAQDGVFDMDEDTGNETINMDNHGCHLD 720 
HKNSFCNSLSPILTATNSRDDGEFATSPNYISNAQDGVFDMDEDTGNETINMDNHGCHLD 
HKNSFCNSLSPILTATNSRDDGEFATSPNYISNAQDGVFDMDEDTGNETINMDNHGCHLD 720 

SGKNMIIKSLAYNVSNDYSHHDIESITFEETSHTIVSKFILLEDLTRNMNKPCALDLKMG 780 
SGKNMIIKSLAYNVSNDYSHHDIESITFEETSHTIVSKFILLEDLTRNMNKPCALDLKMG 
SGKNMIIKSLAYNVSNDYSHHDIESITFEETSHTIVSKFILLEDLTRNMNKPCALDLKMG 780 

TRQYGVDAKRAKQLSQRAKCLKTTSRRLGVRICGLKVWNKDYYITRDKYFGRRVKVGWQF 840 
TRQYGVDAKRAKQLSQRAKCLKTTSRRLGVRICGLKVWNKDYYITRDKYFGRRVKVGWQF 
TRQYGVDAKRAKQLSQRAKCLKTTSRRLGVRICGLKVWNKDYYITRDKYFGRRVKVGWQF 840 

ARVLARFLYDGKTIESLIRQIPRLIKQLDTLYSEIFNLKGYRLYGASLLLMYDGDANKSN 900 



Sbjct: 841 

Query: 901 

Sbjct: 901 

Query: 961 

Sbjct: 961 

ARVLARFLYDGKTIESLIRQIPRLIKQLDTLYSEIFNLKGYRLYGASLLLMYDGDANKSN 
ARVLARFLYDGKTIESLIRQIPRLIKQLDTLYSEIFNLKGYRLYGASLLLMYDGDANKSN 900 

SKRKKAANVKVNLIDFARCVTKEDAMECMDKFRIPPKSPNIEDKGFLRGVKSLRFYLLLI 960 
SKRKKAANVKVNLIDFARCVTKEDAMECMDKFRIPPKSPNIEDKGFLRGVKSLRFYLLLI 
SKRKKAANVKVNLIDFARCVTKEDAMECMDKFRIPPKSPNIEDKGFLRGVKSLRFYLLLI 960 

WNYLTSDMPLIFDEVEMNDMISEEADSNSFTSATGSKINFNSKWDWLDEFDKEDEEMYND 1020 
WNYLTSDMPLIFDEVEMNDMISEEADSNSFTSATGSKINFNSKWDWLDEFDKEDEEMYND 
WNYLTSDMPLIFDEVEMNDMISEEADSNSFTSATGSKINFNSKWDWLDEFDKEDEEMYND 1020 

Query: 1021 PNSKLRQKWRKYELIFDAEPRYNDDAQVSD 1050 
PNSKLRQKWRKYELIFDAEPRYNDDAQVSD 

Sbjct: 1021 PNSKLRQKWRKYELIFDAEPRYNDDAQVSD 1050 

>giI1903296IembICAA98839.11 (Z74314) ORF YDR017c [Saccharomyces cerevisiae] 
Length = 658 

Score = 1144 bits (2958), Expect = 0.0 
Identities = 658/658 (100%), Positives = 658/658 (100%) 

Query: 1 

Sbjct: 1 

Query: 61 

Sbjct: 61 

Query: 121 

Sbjct: 121 

Query: 181 

Sbjct: 181 

Query: 241 

Sbjct: 241 

Query: 301 

Sbjct: 301 

Query: 361 

Sbjct: 361 

Query: 421 

Sbjct: 421 

Query: 481 

Sbjct: 481 

Query: 541 

Sbjct: 541 

Query: 601 

Sbjct: 601 

MDTSHEIHDKIPDTLREQQQHLRQKESEGCITTLKDLNVPETKKLSSVLHGRKASTYLRI 60 
MDTSHEIHDKIPDTLREQQQHLRQKESEGCITTLKDLNVPETKKLSSVLHGRKASTYLRI 
MDTSHEIHDKIPDTLREQQQHLRQKESEGCITTLKDLNVPETKKLSSVLHGRKASTYLRI 60 

FRDDECLADNNNGVDSNNGGSVTCADKITRSEATPKSVPEGLQVSEKKNNPDTLSSSLSS 120 
FRDDECLADNNNGVDSNNGGSVTCADKITRSEATPKSVPEGLQVSEKKNNPDTLSSSLSS 
FRDDECLADNNNGVDSNNGGSVTCADKITRSEATPKSVPEGLQVSEKKNNPDTLSSSLSS 120 

FILSNHEEPAIKPNKHVAHRNNITETGQGSGEDIAKQQSHQPQVLHHQTSLKPIQNVDEG 180 
FILSNHEEPAIKPNKHVAHRNNITETGQGSGEDIAKQQSHQPQVLHHQTSLKPIQNVDEG 
FILSNHEEPAIKPNKHVAHRNNITETGQGSGEDIAKQQSHQPQVLHHQTSLKPIQNVDEG 180 

CISPKSTYQESLHGISEDLTLKPVSSATYYPHKSKADSGYEEKDKMENDIDTIQPATINC 240 
CISPKSTYQESLHGISEDLTLKPVSSATYYPHKSKADSGYEEKDKMENDIDTIQPATINC 
CISPKSTYQESLHGISEDLTLKPVSSATYYPHKSKADSGYEEKDKMENDIDTIQPATINC 240 

ASGIATLPSSYNRHTFKVKTYSTLSQSLRQENVNNRSNEKKPQQFVPHSESIKEKPNTFE 300 
ASGIATLPSSYNRHTFKVKTYSTLSQSLRQENVNNRSNEKKPQQFVPHSESIKEKPNTFE 
ASGIATLPSSYNRHTFKVKTYSTLSQSLRQENVNNRSNEKKPQQFVPHSESIKEKPNTFE 300 

QDKEGEQADEEEDEGDNEHREYPLAVELKPFTNRVGGHTAIFRFSKRAVCKALVNRENRW 360 
QDKEGEQADEEEDEGDNEHREYPLAVELKPFTNRVGGHTAIFRFSKRAVCKALVNRENRW 
QDKEGEQADEEEDEGDNEHREYPLAVELKPFTNRVGGHTAIFRFSKRAVCKALVNRENRW 360 

YENIELCHKELLQFMPRYIGVLNVRQHFQSKDDFLSDLDQENNGKNDTSNENKDIEVNHN 420 
YENIELCHKELLQFMPRYIGVLNVRQHFQSKDDFLSDLDQENNGKNDTSNENKDIEVNHN 
YENIELCHKELLQFMPRYIGVLNVRQHFQSKDDFLSDLDQENNGKNDTSNENKDIEVNHN 420 

NNDDIALNTEPTGTPLTHIHSFPLEHSSRQVLEKEHPEIESVHPHVKRSLSSSNQPSLLP 480 
NNDDIALNTEPTGTPLTHIHSFPLEHSSRQVLEKEHPEIESVHPHVKRSLSSSNQPSLLP 
NNDDIALNTEPTGTPLTHIHSFPLEHSSRQVLEKEHPEIESVHPHVKRSLSSSNQPSLLP 480 

EVVLNDNRHIIPESLWYKYSDSPNSAPNDSYFSSSSSHNSCSFGERGNTNKLKRRDSGST 540 
EVVLNDNRHIIPESLWYKYSDSPNSAPNDSYFSSSSSHNSCSFGERGNTNKLKRRDSGST 
EVVLNDNRHIIPESLWYKYSDSPNSAPNDSYFSSSSSHNSCSFGERGNTNKLKRRDSGST 540 

MINTELKNLVIREVFAPKCFRRKRNSNTTTMGNHNARLGSSPSFLTQKSRASSHDASNTS 600 
MINTELKNLVIREVFAPKCFRRKRNSNTTTMGNHNARLGSSPSFLTQKSRASSHDASNTS 
MINTELKNLVIREVFAPKCFRRKRNSNTTTMGNHNARLGSSPSFLTQKSRASSHDASNTS 600 

MKTLGDSSSQASLQMDDSKVNPNLQDPFLKKSLHEKISNALDGSHSVMDLKQFHKNEQ 658 
MKTLGDSSSQASLQMDDSKVNPNLQDPFLKKSLHEKISNALDGSHSVMDLKQFHKNEQ 
MKTLGDSSSQASLQMDDSKVNPNLQDPFLKKSLHEKISNALDGSHSVMDLKQFHKNEQ 658 

Dow AgroSciences LLC 
Study ID: GH-C 5463(~) 
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>giI19075347IrefINP_587847.11 (NC 003421) putative b-zip transcription factor 
[Schizosaccharomyces pombe] 

gil74924261pirllT41672 probable b-zip transcription factor - fission yeast 
(Schizosaccharomyces pombe) 
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gi135602331emb1CAA20701.11 (AL031530) putative b-zip transcription factor [Schizosaccharomyces 
pombe) 

Length = 967 

Score = 260 bits (665), Expect = 5e-68 
Identities = 223/699 (31%), positives = 322/699 (45%), Gaps = 137/699 (19%) 

Query: 321 EYPLAVELKPFTNRVGGHTAIFRFSKRAVCKALVNRENRWYENIELCHKELLQFMPRYIG 380 
+YP+ V L+PF ++VGGHTA FRFSKRAVCK L EN +YE IE CH ELL F+P+YIG 

Sbjct: 306 DYPVTVRLEPFKHQVGGHTAFFRFSKRAVCKPLTRNENTFYETIEACHPELLPFIPKYIG 365 

Query: 381 VLNVRQHFQSKDDFLSDLDQENNGKNDTSNENKDIEVNHNNNDDIALNTEPTG-TPLTHI 439 
VLNV ++ ND++ E +NTE + TP H 

Sbjct: 366 VLNVTHTITKTEE------------NDSTTE--------------YVNTESSSKTPAPHK 399 

Query: 440 HSFPLEHSSRQVLEKEHPEIESVHPHVKRSLSSSNQPSLLPEVVLNDNRHIIPESLWYKY 499 
H+F S +PEV + NRHI PE + 

Sbjct: 400 HTF-------------------------NSCYQKKDYGYIPEVSVEQNRHIFPEWML--- 431 

Query: 500 SDSPNSAPNDSYFSSSSSHNSCSFGERGNTNKL-----KRRDSGSTMINTELKNLVIREV 554 
P+ + S H S S GER + + G+T+IN +L+ V+REV 

Sbjct: 432 ---PDKRSHSYGSPKSLHHKSSSAGERPVSPTFVADIPPKTPWGTTLINRKLREEVLREV 488 

Query: 555 FAPKCFRRKRNSNTTTMGNHNARLGSSPSFLTQKSRASSH-DASNTSMKTL---GDSSSQ 610 
FAPK RR+ + + +H PS SAD NTS + D + 

Sbjct: 489 FAPKHARRRLGTRFHSRSSHR------PSVFRDNSVAFGQLDNGNTSSRARDKDADPNKS 542 

Query: 611 ASLQMDDSKVNPNLQDPFLKKSLHEKISNALDGSHSVMDLKQFHKNEQIKHKNSFCNS-- 668 
S ++D + LH + A + +L N Q K F + 

Sbjct: 543 LSCSVEDKHYD-----------LHSAV--AEENEEVDEELLNVPSNNQGKSYRRFSSDAV 589 

Query: 669 -----------LSPILTATNSRDD-----GEFATSPN-YISNAQDGVFDMDEDTGNE--- 708 
+S + +SR+ E ++PN + + D +F MD + +E 

Sbjct: 590 WEEPESNEFPRVSGTMEDYDSRESTGHTIKELRSTPNSHGTVPDDSIFAMDNEENSELPP 649 

Query: 709 TINMDNHGCHLDSGKN-MIIKSLAYNVSNDYSHHDIES-------------ITFEETSH- 753 
+ G S + + SL + S D H S E+ H 

Sbjct: 650 PLEPAEIGDPFRSVNDPRRVLSLPHMASADEDHRIPASDNQNNNNNDANALAENSESQHS 709 

Query: 754 TIVSKFILLEDLTRNMNKPCALDLKMGTRQYGVDAKRAKQLSQRAKCLKTTSRRLGVRIC 813 
T + ++I++EDLT M +PC LD+KMGTRQYG+ A K+ SQ KC TTSR LGVRIC 

Sbjct: 710 TQIERYIVIEDLTSGMKRPCVLDVKMGTRQYGIMATEKKKASQTKKCAMTTSRVLGVRIC 769 

Query: 814 GLKVWNK--DYYITRDKYFGRRVKVGWQFARVLARFLYDGKTIES------LIRQIPRLI 865 
G++VW+ Y DKY GR +K G +F L R+L GKT + L+ IP +1 

Sbjct: 770 GMQVWHPWLQSYTFEDKYVGRDIKAGEEFQHALMRYL--GKTDDDEDNSHLLVHHIPTII 827 

Query: 866 KQLDTLYSEIFNLKGYRLYGASLLLMYDGD---ANKSNSKRKKAANVKVNLIDFARCVTK 922 
++L+ L + LKG RLY +SLL +YDG+ ++KS+ ++ K + + ++DFA CV 

Sbjct: 828 RKLEQLEQIVRFLKGSRLYASSLLFLYDGEPPPSDKSSKEKVKPREIDIRIVDFANCVFA 887 

Query: 923 EDAMECMDKFRIPPKSPNIEDKGFLRGVKSLRFYLLLIW 961 
ED E + K PP+ + D+G++RG+++LR Y L IW 

Sbjct: 888 EDK-ELLAKATCPPQHKDTYDRGYVRGLRTLRLYFLKIW 925 

>giI18376053IembICAD21059.11 (AL669986) related to transcription factor KCS1 [Neurospora crassa) 
Length = 1466 

Score = 220 bits (560), Expect = 7e-56 
Identities 261/958 (27%), Positives = 405/958 (42%), Gaps = 195/958 (20%) 

Query: 119 SSFILSNHEEPAIKPNKHVAHRNNITETGQGSGEDIAKQ--QSHQ-PQVLHHQTSLKPIQ 175 
SS L EP K + + ++ E + E 1+ HQ P+ + S P 

Sbjct: 547 SSPSLDRKPEPRRKSDASIEGGSHTEEGEESGEEKISSAVFLPHQGPEEAEEEHSDVP-- 604 

Query: 176 NVDEGCISPKSTYQESLHGISEDLTLKPVSSATYYPHKSKADSGYEEKDKMEN--DIDTI 233 
G S ++ H +ED H +G E + ++ D++ 

Sbjct: 605 ----GAASSRTALPSRTHSRAEDF------------HSWLVKAGEPEVECLDECPDVEKT 648 



-------------------------- ----------------------------------------

Query: 234 

Sbjct: 649 

Query: 288 

Sbjct: 705 

Query: 346 

Sbjct: 754 

Query: 399 

Sbjct: 814 

Query: 459 

Sbjct: 847 

Query: 517 

Sbjct: 899 

Query: 567 

Sbjct: 951 

Query: 623 

Sbjct: 1008 

Query: 672 

Sbjct: 1068 

Query: 726 

Sbjct: 1128 

Query: 778 

Sbjct: 1188 

Query: 836 

Sbjct: 1248 

Query: 895 

Sbjct: l308 

Query: 910 

Sbjct: 1368 

QPATINCASGIATLPSSYNRHTFKVKTYSTLSQSLRQENVNNRSNEKKPQQFVP------ 287 
A AT+P + ++ T ++ E +KP Q + 

HRPAKPAADSAATVPFVGS----QIDTGKVNEPAVADEIETGVPPPQKPFQSIAHHSRHH 704 

-HSESIKEKPNTFEQDKEGEQADEEEDEGDNEHREYPL-AVELKPFTNRVGGHTAIFRFS 345 
H P D +GE +E+ PL A+EL P+ ++VGGHT ++RFS 

DHHHHHHRHPEEAIHDHQGEPKEEQ-----------PLDAIELIPYKHQVGGHTTLWRFS 753 

KRAVCKALVNRENRWYENIELCHKELLQFMPRYIGVLNV-------RQHFQSKDDFLSDL 398 
+RAVCK L NREN +YE IE H++LL F+PRYIGVLNV R+ KD+ + L 
RRAVCKQLNNRENEFYEKIERYHRDLLAFLPRYIGVLNVTFQKKPRRKSVHKKDEAAAAL 813 

DQENNGKNDTSNENKDIEVNHNNNDDIALNTEPTGTPLTHIHSFPLEHSSRQVLEKEHPE 458 
+ G++ E T + + + P H + + PE 
EAPTAGQD-----------------------EATSSGVKGDEAAPTTHGA----QPAQPE 846 

IESVHPHVKRSLSSSNQPSL--LPEVVLNDNRHIIPESLWYKYSDSPNSAPNDSYFSSSS 516 
+R +S S Q L +P V DN+HI+P SL S +S SS+S 

--------QRMISQSLQQPLGQIPTVTFVDNQHILPRSLIQPALASSSSFTRLRSASSAS 898 

SHNSCSFGERGNTN-------KLKRRDS---GSTMINTELKNLVIREVFAPKCFRRKRNS 566 
H + N +L+ R + G+TM+N L+N V + F + 

LHGRRIMNGQCAENPSHMLRPRLEDRHANSWGATMVNKRLRNEVFNDAFLKQ-------- 950 

NTTTMGNHNARLGSSPSFLTQKSRAS-SHDASNTSMKTLGDSSSQASLQMDDSKVNP--- 622 
+ H + G F + + H S+ ++ D+ +AS ++S++ P 

---PVAVHRHKKGHQRPFSRRSLQPVLRHTESDPNLDVAQDAKPRASSAGEESRLKPCDL 1007 

-----NLQD---PFLKKSLHEKISNALDGSHSVM-DLKQFHKNEQIKHKNSFCNS--LSP 671 
NL F ++ + + + G+ + ++ + Q K K + + 

VRSEENLATRPRSFREEGVEDDGPKDVTGTSAPEPEILKDASPAQPKKKRRYSGTGLRRK 1067 

ILTATNSRDDGEF---ATSPNYISNAQDGVFDMDEDTG---NETINMDNHGCHLDSGKNM 725 
+SR D ++ A S Y ++ ++ VF+ G E+I + + +G N 

PKDVEDSRGDLQYFEEADSAPYKADNEEPVFESGGVPGVPAEESIGPLDTTHNGTNGTNG 1127 

IIKSL-AYNVSNDYSHHDIESI-------TFEETSHTIVSKFILLEDLTRNMNKPCALDL 777 
+ S+ +++ H++I I + + + V F+LLEDLT M +PC +DL 
VDASVNTDDLAPSSPHNEIAKIPRPINPKEAQTQTDSRVEYFLLLEDLTAGMKRPCIMDL 1187 

KMGTRQYGVDAKRAKQLSQRAKCLKTTSRRLGVRICGLKVWN--KDYYITRDKYFGRRVK 835 
KMGTRQYGV+A KQ SQ+ KC KTTSR LGVR+CGL+VW+ Y+ +DKY+GR +K 
KMGTRQYGVEASPKKQKSQQGKCAKTTSRELGVRVCGLQVWDVATQSYVFKDKYYGRDLK 1247 

VGWQFARVLARFLYDGKTIESLIRQIPRLIKQLDTLYSEIFNLKGYRLYGASLLLMYDG- 894 
G +F L RFLY+G S++R IP ++++L L I LKGYR Y ASLL+ YDG 

AGQEFQDALTRFLYNGVDRASILRHIPTVLQKLAELEVIIRRLKGYRFYAASLLMFYDGE 1307 

--------------------------------DANKSNSKRKKAANV------------- 909 
D + + S + + N 

PLPPPAPPTPSTTTHSEYDTAMEDYYSTDFATDNDDAVSIKHRIDNTLNGSSGSGGGKKK 1367 

-KVNLIDF-----ARCVTKED-AMECMDKFRIPPKSPNIEDKGFLRGVKSLRFYLLLI 960 
+ IDF A CVT ED A ++ PP+ P D GFLRG++SLR Y L -I 

KDKHEIDFKMADFANCVTAEDLAANGIEGKPCPPRYPQEPDNGFLRGLRSLRRYFLRI 1425 

Dow AgroSciences LLC 
Study ID: GH-C 5463 (-) 
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>giI16305265IgbIAAL17053.1IAF393812 1 
sapiens) 

(AF393812) inositol hexakisphosphate kinase 3 [Homo 

Length = 410 

Score = 110 bits (276), Expect = 6e-23 
Identities = 58/139 (41%), Positives = 88/139 (62%), Gaps = 5/139 (3%) 

Query: 758 KFILLEDLTRNMNKPCALDLKMGTRQYGVDAKRAKQLSQRAKCLKTTSRRLGVRICGLKV 817 
+F+LLE++ PC LDLKMGTRQ+G DA K+ KC ++TS LGVRICG++V 

Sbjct: 197 RFLLLENVVSQYTHPCVLDLKMGTRQHGDDASEEKKARHMRKCAQSTSACLGVRICGMQV 256 

Query: 818 WNKD--YYITRDKYFGRRVKVGWQFARVLARFLYDGKTIESLIRQIPRLIKQLDTLYSEI 875 
+ D Y++ +DKY+GR++ V F + L +FL++G + + + ++ QL LSI 
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Sbjct: 257 YQTDKKYFLCKDKYYGRKLSVE-GFRQALYQFLHNGSHLRREL--LEPILHQLRALLSVI 313 

Query: 876 FNLKGYRLYGASLLLMYDG 894 
+ YR Y +SLL++YDG 

Sbjct: 314 RSQSSYRFYSSSLLVIYDG 332 

Score = 55.1 bits (131), Expect = 4e-06 
Identities = 24/59 (40%), positives = 40/59 (67%), Gaps = 3/59 (5%) 

Query: 326 VELKPFTNRVGGHTAIFRFSKRAVCKALVNRENRWYENIELCHKELLQFMPRYIGVLNV 384 
V+L+PF ++VGGH ++ ++ + VCK LV+RE R+YE++ K +F P+Y G + V 

Sbjct: 16 VQLEPFLHQVGGHMSVMKYDEHTVCKPLVSREQRFYESLPQAMK---RFTPQYKGTVTV 71 

Dow AgroSciences LLC 
Study ID: GH-C 5463 
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>giI18565021IrefIXP_084209.11 
Length = 410 

(XM_084209) inositol hexakisphosphate kinase 3 [Homo sapiens] 

Score = 110 bits (276), Expect = 7e-23 
Identities = 58/139 (41%), positives = 88/139 (62%), Gaps = 5/139 (3%) 

Query: 758 KFILLEDLTRNMNKPCALDLKMGTRQYGVDAKRAKQLSQRAKCLKTTSRRLGVRICGLKV 817 
+F+LLE++ PC LDLKMGTRQ+G DA K+ KC ++TS LGVRICG++V 

Sbjct: 197 RFLLLENVVSQYTHPCVLDLKMGTRQHGDDASEEKKARHMRKCAQSTSACLGVRICGMQV 256 

Query: 818 WNKD--YYITRDKYFGRRVKVGWQFARVLARFLYDGKTIESLIRQIPRLIKQLDTLYSEI 875 
+ D Y++ +DKY+GR++ V F + L +FL++G + + + ++ QL LSI 

Sbjct: 257 YQTDKKYFLCKDKYYGRKLSVE-GFRQALYQFLHNGSHLRREL--LEPILHQLRALLSVI 313 

Query: 876 FNLKGYRLYGASLLLMYDG 894 
+ YR Y +SLL++YDG 

Sbjct: 314 RSQSSYRFYSSSLLVIYDG 332 

Score = 57.4 bits (137), Expect = 8e-07 
Identities = 25/59 (42%), Positives = 41/59 (69%), Gaps = 3/59 (5%) 

Query: 326 VELKPFTNRVGGHTAIFRFSKRAVCKALVNRENRWYENIELCHKELLQFMPRYIGVLNV 384 
V+L+PF ++VGGH ++ ++ + VCK LV+RE R+YE++ L K +F P+Y G + V 

Sbjct: 16 VQLEPFLHQVGGHMSVMKYDEHTVCKPLVSREQRFYESLPLAMK---RFTPQYKGTVTV 71 

>gi1169053711ref1NP 473452.11 
gi1165520311dbj1BAB71225.11 

Length = 293 

(NM_054111) inositol hexakisphosphate kinase 3 [Homo sapiens] 
(AK056586) unnamed protein product [Homo sapiens] 

Score = 110 bits (274), Expect = 1e-22 
Identities = 60/139 (43%), positives = 89/139 (63%), Gaps = 5/139 (3%) 

Query: 758 KFILLEDLTRNMNKPCALDLKMGTRQYGVDAKRAKQLSQRAKCLKTTSRRLGVRICGLKV 817 
+F+LLE++ PC LDLKMGTRQ+G DA K+ KC ++TS LGVRICG++V 

Sbjct: 80 RFLLLENVVSQYTHPCVLDLKMGTRQHGDDASEEKKARHMRKCAQSTSACLGVRICGMQV 139 

Query: 818 WNKD--YYITRDKYFGRRVKVGWQFARVLARFLYDGKTIESLIRQIPRLIKQLDTLYSEI 875 
+ D Y++ +DKY+GR++ V F + L +FL++G + + + P L+ QL LSI 

Sbjct: 140 YQTDKKYFLCKDKYYGRKLSVE-GFRQALYQFLHNGSHLRRELLE-PILL-QLRALLSII 196 

Query: 876 FNLKGYRLYGASLLLMYDG 894 
+ YR Y +SLL++YDG 

Sbjct: 197 RSQSSYRFYSSSLLVIYDG 215 

>giI7305195IrefINP_038813.11 (NM_013785) inositol hexaphosphate kinase 1; inositol 
hexakisphosphate kinase 6 [Mus musculus] 

gi165240241gb1AAF15056.11AF177144 1 (AF177144) mammalian inositol hexakisphosphate kinase 1 
[Mus 

musculus] 
Length = 433 

Score = 105 bits (262), Expect = 3e-21 
Identities = 78/266 (29%), positives = 127/266 (47%), Gaps 42/266 (15%) 



Query: 719 

Sbjct: 167 

Query: 779 

Sbjct: 227 

Query: 837 

Sbjct: 287 

Query: 897 

Sbjct: 344 

LDSGKNMIIKSLAYNVSNDYSHHDIESITFEETSHTIVSKFILLEDLTRNMNKPCALDLK 778 
LDS + + ++YN + H S E+ + KF+LLE++ + PC LDLK 
LDSNSGLSSEKISYNPWSLRCHKQQLSRMRSESKDRKLYKFLLLENVVHHFKYPCVLDLK 226 

MGTRQYGVDAKRAKQLSQRAKCLKTTSRRLGVRICGLKVWNKD--YYITRDKYFGRRVKV 836 
MGTRQ+G DA K Q KC ++TS LGVR+CG++V+ D +Y+ R+KY+GR + + 
MGTRQHGDDASAEKAARQMRKCEQSTSATLGVRVCGMQVYQLDTGHYLCRNKYYGRGLSI 286 

GWQFARVLARFLYDGKTIESLIRQIPRLIKQLDTLYSEIFNLKGYRLYGASLLLMYDGDA 896 
F L ++L++G + + + ++ +L L + + YR Y +SLL++YDG 

E-GFRNALYQYLHNGLDLRRDLFE--PILSKLRGLKAVLERQASYRFYSSSLLVIYDGKE 343 

NKSNSKRKKA-----------------------------ANVKVNLIDFARCVTKEDAME 927 
+S + K V V +IDFA K 

CRSELRLKHVDMGLPEVPPPCGPSTSPSSTSLEAGPSSPPKVDVRMIDFAHSTFK----- 398 

Query: 928 CMDKFRIPPKSPNIEDKGFLRGVKSL 953 
FR P + D+G++ G+++L 

Sbjct: 399 ---GFRDDPTVHDGPDRGYVFGLENL 421 

Score = 58.9 bits (141), Expect = 3e-07 
Identities = 30/78 (38%), positives = 46/78 (58%), Gaps = 3/78 (3%) 

Query: 307 QADEEEDEGDNEHREYPLAVELKPFTNRVGGHTAIFRFSKRAVCKALVNRENRWYENIEL 366 
Q E G N R V L+PF ++VGGH+++ R+ VCK L++RE R+YE++ 

Sbjct: 5 QTMEVGQYGKNASRAGDRGVLLEPFIHQVGGHSSMMRYDDHTVCKPLISREQRFYESLP- 63 

Query: 367 CHKELLQFMPRYIGVLNV 384 
E+ +F P Y GV++V 

Sbjct: 64 --PEMKEFTPEYKGVVSV 79 
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>giI10280996IdbjIBAB13737.11 
Length = 433 

(AB049151) inositol hexakisphosphate kinase [Rattus norvegicusl 

Score = 104 bits (260), Expect = 5e-21 
Identities = 78/266 (29%), Positives = 127/266 (47%), Gaps = 42/266 (15%) 

Query: 719 

Sbjct: 167 

Query: 779 

Sbjct: 227 

Query: 837 

Sbjct: 287 

Query: 897 

Sbjct: 344 

LDSGKNMIIKSLAYNVSNDYSHHDIESITFEETSHTIVSKFILLEDLTRNMNKPCALDLK 778 
LDS + + ++YN + H S E+ + KF+LLE++ + PC LDLK 
LDSNSGLSSEKISYNPWSLRCHKQQLSRMRSESKDRKLYKFLLLENVVHHFKYPCVLDLK 226 

MGTRQYGVDAKRAKQLSQRAKCLKTTSRRLGVRICGLKVWNKD--YYITRDKYFGRRVKV 836 
MGTRQ+G DA K Q KC ++TS LGVR+CG++V+ D +Y+ R+KY+GR + + 
MGTRQHGDDASAEKAARQMRKCEQSTSASLGVRVCGMQVYQLDTGHYLCRNKYYGRGLSI 286 

GWQFARVLARFLYDGKTIESLIRQIPRLIKQLDTLYSEIFNLKGYRLYGASLLLMYDGDA 896 
F L ++L++G + + + ++ +L L + + YR Y +SLL++YDG 

E-GFRNALYQYLHNGLDLRRDLFE--PILSKLRGLKAVLERQASYRFYSSSLLVIYDGKE 343 

NKSNSKRKKA-----------------------------ANVKVNLIDFARCVTKEDAME 927 
+S + K V V +IDFA K 

CRSELRLKHVDMGLPEVPPLCGPSTSPSNTSLEAGPSSPPKVDVRMIDFAHSTFK----- 398 

Query: 928 CMDKFRIPPKSPNIEDKGFLRGVKSL 953 
FR P + D+G++ G+++L 

Sbjct: 399 ---GFRDDPTVHDGPDRGYVFGLENL 421 

Score = 58.5 bits (140), Expect = 4e-07 
Identities = 30/78 (38%), positives = 46/78 (58%), Gaps = 3/78 (3%) 

Query: 307 QADEEEDEGDNEHREYPLAVELKPFTNRVGGHTAIFRFSKRAVCKALVNRENRWYENIEL 366 
Q E G N R V L+PF ++VGGH+++ R+ VCK L++RE R+YE++ 

Sbjct: 5 QTMEVGQYGKNASRAGDRGVLLEPFIHQVGGHSSMMRYDDHTVCKPLISREQRFYESLP- 63 

Query: 367 CHKELLQFMPRYIGVLNV 384 
E+ +F P Y GV++V 

Sbjct: 64 --PEMKEFTPEYKGVVSV 79 
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>giI14722051IrefIXP_028610.11 
Length = 276 

(XM_028610) KIAA0263 gene product [Homo sapiens) 

Score = 103 bits (256), Expect = 1e-20 
Identities = 66/212 (31%), Positives = 114/212 (53%), Gaps = 8/212 (3%) 

Query: 719 LDSGKNMIIKSLAYNVSNDYSHHDIESITFEETSHTIVSKFILLEDLTRNMNKPCALDLK 778 
LD + + +++N + H S E+ + KF+LLE++ + PC LDLK 

Sbjct: 2 LDGNSGLSSEKISHNPWSLRCHKQQLSRMRSESKDRKLYKFLLLENVVHHFKYPCVLDLK 61 

Query: 779 MGTRQYGVDAKRAKQLSQRAKCLKTTSRRLGVRICGLKVWNKD--YYITRDKYFGRRVKV 836 
MGTRQ+G DA K Q KC ++TS LGVR+CG++V+ D +Y+ R+KY+GR + + 

Sbjct: 62 MGTRQHGDDASAEKAARQMRKCEQSTSATLGVRVCGMQVYQLDTGHYLCRNKYYGRGLSI 121 

Query: 837 GWQFARVLARFLYDGKTIESLIRQIPRLIKQLDTLYSEIFNLKGYRLYGASLLLMYDGDA 896 
F L ++L++G + + + ++ +L L + + YR Y +SLL++YDG 

Sbjct: 122 E-GFRNALYQYLHNGLDLRRDLFE--PILSKLRGLKAVLERQASYRFYSSSLLVIYDGKE 178 

Query: 897 NKSNSKRKKAANVKVNLIDFARCVTKEDAMEC 928 
++ S + + +++ +D V E A C 

Sbjct: 179 CRAESCLDRRSEMRLKHLDM---VLPEVASSC 207 

>giI6683115IdbjIBAA13393.21 
Length = 462 

(D87452) KIAA0263 protein [Homo sapiens) 

Score = 102 bits (255), Expect = 2e-20 
Identities = 66/212 (31%), Positives = 114/212 (53%), Gaps = 8/212 (3%) 

Query: 719 LDSGKNMIIKSLAYNVSNDYSHHDIESITFEETSHTIVSKFILLEDLTRNMNKPCALDLK 778 
LD + + +++N + H S E+ + KF+LLE++ + PC LDLK 

Sbjct: 188 LDGNSGLSSEKISHNPWSLRCHKQQLSRMRSESKDRKLYKFLLLENVVHHFKYPCVLDLK 247 

Query: 779 MGTRQYGVDAKRAKQLSQRAKCLKTTSRRLGVRICGLKVWNKD--YYITRDKYFGRRVKV 836 
MGTRQ+G DA K Q KC ++TS LGVR+CG++V+ D +Y+ R+KY+GR + + 

Sbjct: 248 MGTRQHGDDASAEKAARQMRKCEQSTSATLGVRVCGMQVYQLDTGHYLCRNKYYGRGLSI 307 

Query: 837 GWQFARVLARFLYDGKTIESLIRQIPRLIKQLDTLYSEIFNLKGYRLYGASLLLMYDGDA 896 
F L ++L++G + + + ++ +L L + + YR Y +SLL++YDG 

Sbjct: 308 E-GFRNALYQYLHNGLDLRRDLFE--PILSKLRGLKAVLERQASYRFYSSSLLVIYDGKE 364 

Query: 897 NKSNSKRKKAANVKVNLIDFARCVTKEDAMEC 928 
++ S + + +++ +D V E A C 

Sbjct: 365 CRAESCLDRRSEMRLKHLDM---VLPEVASSC 393 

Score = 58.9 bits (141), Expect = 3e-07 
Identities = 30/78 (38%), Positives = 46/78 (58%), Gaps = 3/78 (3%) 

Query: 307 QADEEEDEGDNEHREYPLAVELKPFTNRVGGHTAIFRFSKRAVCKALVNRENRWYENIEL 366 
Q E G N R V L+PF ++VGGH+++ R+ VCK L++RE R+YE++ 

Sbjct: 26 QTMEVGQYGKNASRAGDRGVLLEPFIHQVGGHSSMMRYDDHTVCKPLISREQRFYESLP- 84 

Query: 367 CHKELLQFMPRYIGVLNV 384 
E+ +F P Y GV++V 

Sbjct: 85 --PEMKEFTPEYKGVVSV 100 

>giI15277917IgbIAAH12944.1IAAH12944 (BC012944) Unknown (protein for MGC:9925) [Homo sapiens) 
Length = 441 

Score = 102 bits (253), Expect = 3e-20 
Identities = 66/212 (31%), positives = 114/212 (53%), Gaps = 8/212 (3%) 

Query: 719 LDSGKNMIIKSLAYNVSNDYSHHDIESITFEETSHTIVSKFILLEDLTRNMNKPCALDLK 778 
LD + + +++N + H S E+ + KF+LLE++ + PC LDLK 

Sbjct: 167 LDGNSGLSSEKISHNPWSLRCHKQQLSRMRSESKDRKLYKFLLLENVVHHFKYPCVLDLK 226 

Query: 779 MGTRQYGVDAKRAKQLSQRAKCLKTTSRRLGVRICGLKVWNKD--YYITRDKYFGRRVKV 836 
MGTRQ+G DA K Q KC ++TS LGVR+CG++V+ D +Y+ R+KY+GR + + 



Sbjct: 227 MGTRQHGDDASAEKAARQMRKCEQSTSATLGVRVCGMQVYQLDTGHYLCRNKYYGRGLSI 286 

Query: 837 GWQFARVLARFLYDGKTIESLIRQIPRLIKQLDTLYSEIFNLKGYRLYGASLLLMYDGDA 896 
F L ++L++G + + + ++ +L L + + YR Y +SLL++YDG 

Sbjct: 287 E-GFRNALYQYLHNGLDLRRDLFE--PILSKLRGLKAVLERQASYRFYSSSLLVIYDGKE 343 

Query: 897 NKSNSKRKKAANVKVNLIDFARCVTKEDAMEC 928 
++ S + + +++ +D V E A C 

Sbjct: 344 CRAESCLDRRSEMRLKHLDM---VLPEVASSC 372 

Score = 58.5 bits (140), Expect = 4e-07 
Identities = 30/78 (38%), Positives = 46/78 (58%), Gaps = 3/78 (3%) 

Query: 307 QADEEEDEGDNEHREYPLAVELKPFTNRVGGHTAIFRFSKRAVCKALVNRENRWYENIEL 366 
Q E G N R V L+PF ++VGGH+++ R+ VCK L++RE R+YE++ 

Sbjct: 5 QTMEVGQYGKNASRAGDRGVLLEPFIHQVGGHSSMMRYDDHTVCKPLISREQRFYESLP- 63 

Query: 367 CHKELLQFMPRYIGVLNV 384 
E+ +F P Y GV++V 

Sbjct: 64 --PEMKEFTPEYKGVVSV 79 

(XM 079965) CGI0082 [Drosophila melanogasterj 
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>giI18485446IrefIXP_079965.11 
giI19922696IrefINP_611595.11 
gi1150103881gb1AAK77242.11 

Length = 672 

(NM_137751) CGI0082 gene product [Drosophila melanogaster] 
(AY047510) GH01729p [Drosophila melanogasterj 

Score = 99.4 bits (246), Expect = 2e-19 
Identities = 59/150 (39%), positives = 86/150 (57%), Gaps = 5/150 (3%) 

Query: 747 TFEETSHTIVSKFILLEDLTRNMNKPCALDLKMGTRQYGVDAKRAKQLSQRAKCLKTTSR 806 
+ + +T F++LE++T PC LDLKMGTRQ+G DA K+ Q AKC +TS 

Sbjct: 61 SISQLDNTNKQYFLMLENITSQFRNPCILDLKMGTRQHGDDASAEKRSKQMAKCAASTSG 120 

Query: 807 RLGVRICGLKVWNKDY--YITRDKYFGRRVKVGWQFARVLARFLYDGKTIESLIRQIPRL 864 
LGVR+CG++ + D Y RDKY+GR + G F L F ++G + IR I ++ 

Sbjct: 121 SLGVRLCGMQTYLADLEQYAKRDKYWGRELNEG-GFKTALHDFFHNGYRLR--IRVIRKI 177 

Query: 865 IKQLDTLYSEIFNLKGYRLYGASLLLMYDG 894 
+++L L I YR Y SLL++Y+G 

Sbjct: 178 LQRLLQLRRVIEKQSSYRFYSCSLLIVYEG 207 

>giI7291313IgbIAAF46743.11 
Length = 893 

(AE003454) CGI0082 gene product [Drosophila melanogaster] 

Score = 99.0 bits (245), Expect = 3e-19 
Identities = 59/150 (39%), Positives = 86/150 (57%), Gaps = 5/150 (3%) 

Query: 747 TFEETSHTIVSKFILLEDLTRNMNKPCALDLKMGTRQYGVDAKRAKQLSQRAKCLKTTSR 806 
+ + +T F++LE++T PC LDLKMGTRQ+G DA K+ Q AKC +TS 

Sbjct: 282 SISQLDNTNKQYFLMLENITSQFRNPCILDLKMGTRQHGDDASAEKRSKQMAKCAASTSG 341 

Query: 807 RLGVRICGLKVWNKDY--YITRDKYFGRRVKVGWQFARVLARFLYDGKTIESLIRQIPRL 864 
LGVR+CG++ + D Y RDKY+GR + G F L F ++G + IR I ++ 

Sbjct: 342 SLGVRLCGMQTYLADLEQYAKRDKYWGRELNEG-GFKTALHDFFHNGYRLR--IRVIRKI 398 

Query: 865 IKQLDTLYSEIFNLKGYRLYGASLLLMYDG 894 
+++L L I YR Y SLL++Y+G 

Sbjct: 399 LQRLLQLRRVIEKQSSYRFYSCSLLIVYEG 428 

Score = 39.7 bits (91), Expect = 0.18 
Identities = 36/131 (27%), Positives = 58/131 (43%), Gaps = 8/131 (6%) 

Query: 252 NRHTFKVKTYSTLSQSLRQENVNNRSNEKKPQQFVPHSESIKEKPNTFEQDKEGEQADEE 311 
N V + + S S + + + KPQ+ P K + 

Sbjct: 103 NLQQLSVSSSNASSSSSNNNSASGCNTPTKPQKQKPLLLPEAAASTATAVGKSSKNPQLS 162 

Query: 312 EDEGDNEHREYPLAVELKPFTNRVGGHTAIFRFSKRAVCKALVNRENRWYENIELCHKEL 371 
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+D DNE V L P +N+VGGHT + ++ V K L RE +Y+NI +++ 
Sbjct: 163 KDLLDNEDE-----VALHPLSNQVGGHTRLLLLNQSTVIKPLNLRELDFYQNIP---QDI 214 

Query: 372 LQFMPRYIGVL 382 
L+F+P+Y GV+ 

Sbjct: 215 LKFVPKYKGVM 225 
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>giI7705553IrefINP_057375.11 (NM_016291) mammalian inositol hexakisphosphate kinase 2 [Homo 
sapiens] 

gi165240261gb1AAF15057.11AF177145 1 
[Homo 

sapiens] 
Length = 426 

(AF177145) mammalian inositol hexakisphosphate kinase 2 

Score = 98.6 bits (244), Expect = 3e-19 
Identities = 57/148 (38%), positives = 87/148 (58%), Gaps = 5/148 (3%) 

Query: 749 EETSHTIVSKFILLEDLTRNMNKPCALDLKMGTRQYGVDAKRAKQLSQRAKCLKTTSRRL 808 
E H KFILLE+LT PC LDLKMGTRQ+G DA K +Q KC ++TS + 

Sbjct: 193 ENAKHRNQYKFILLENLTSRYEVPCVLDLKMGTRQHGDDASEEKAANQIRKCQQSTSAVI 252 

Query: 809 GVRICGLKVWN--KDYYITRDKYFGRRVKVGWQFARVLARFLYDGKTIESLIRQIPRLIK 866 
GVR+CG++V+ + +KY GR++ V F L +F ++G+ + + + ++K 

Sbjct: 253 GVRVCGMQVYQAGSGQLMFMNKYHGRKLSVQ-GFKEALFQFFHNGRYLRREL--LGPVLK 309 

Query: 867 QLDTLYSEIFNLKGYRLYGASLLLMYDG 894 
+L L + + + YR Y +SLL++YDG 

Sbjct: 310 KLTELKAVLERQESYRFYSSSLLVIYDG 337 

Score = 58.5 bits (140), Expect = 4e-07 
Identities = 28/68 (41%), Positives = 47/68 (68%), Gaps = 5/68 (7%) 

Query: 326 VELKPFTNRVGGHTAIFRFSKRAVCKALVNRENRWYENIELCHKELLQFMPRYIGVLNVR 385 
V L+PF ++VGGH+ + RF++ +CK LV RE+++YE + E+ +F P+Y GV++VR 

Sbjct: 17 VLLEPFVHQVGGHSCVLRFNETTLCKPLVPREHQFYETLP---AEMRKFTPQYKGVVSVR 73 

Query: 386 QHFQSKDD 393 
F+ +D 

Sbjct: 74 --FEEDED 79 

>giI14736134I ref IXP_030060.11 
sapiens] 

(XM_030060) mammalian inositol hexakisphosphate kinase 2 [Homo 

gi199559811gb1AAG01984.11 (AY007091) similar to Homo sapiens mammalian inositol 
hexakisphosphate kinase 2 (IP6K2) mRNA with GenBank 
Accession Number AF177145 

gi1180431111gb1AAH19694.11AAH19694 (BC019694) Unknown (protein for MGC:24971) [Homo sapiens] 
Length = 426 

Score = 98.6 bits (244), Expect = 3e-19 
Identities = 57/148 (38%), positives = 87/148 (58%), Gaps = 5/148 (3%) 

Query: 749 EETSHTIVSKFILLEDLTRNMNKPCALDLKMGTRQYGVDAKRAKQLSQRAKCLKTTSRRL 808 
E H KFILLE+LT PC LDLKMGTRQ+G DA K +Q KC ++TS + 

Sbjct: 193 ENAKHRNQYKFILLENLTSRYEVPCVLDLKMGTRQHGDDASEEKAANQIRKCQQSTSAVI 252 

Query: 809 GVRICGLKVWN--KDYYITRDKYFGRRVKVGWQFARVLARFLYDGKTIESLIRQIPRLIK 866 
GVR+CG++V+ + +KY GR++ V F L +F ++G+ + + + ++K 

Sbjct: 253 GVRVCGMQVYQAGSGQLMFMNKYHGRKLSVQ-GFKEALFQFFHNGRYLRREL--LGPVLK 309 

Query: 867 QLDTLYSEIFNLKGYRLYGASLLLMYDG 894 
+L L + + + YR Y +SLL++YDG 

Sbjct: 310 KLTELKAVLERQESYRFYSSSLLVIYDG 337 

Score = 58.5 bits (140), Expect = 4e-07 
Identities = 28/68 (41%), positives = 47/68 (68%), Gaps = 5/68 (7%) 

Query: 326 VELKPFTNRVGGHTAIFRFSKRAVCKALVNRENRWYENIELCHKELLQFMPRYIGVLNVR 385 



-- ----~------ ---~- -------- -- --------~------------------------ .------~----------------

V L+PF ++VGGH+ + RF++ +CK LV RE+++YE + E+ +F P+Y GV++VR 
Sbjct: 17 VLLEPFVHQVGGHSCVLRFNETTLCKPLVPREHQFYETLP---AEMRKFTPQYKGVVSVR 73 

Query: 386 QHFQSKDD 393 
F+ +D 

Sbjct: 74 --FEEDED 79 

>giI1872498IgbIAAB49289.11 (U74297) pius [Oryctolagus cuniculus] 
Length = 425 

Score = 98.6 bits (244), Expect = 4e-19 
Identities = 62/173 (35%), positives = 96/173 (54%), Gaps = 14/173 (8%) 

Query: 733 

Sbjct: 167 

Query: 784 

Sbjct: 227 

Query: 842 

Sbjct: 286 

NVSNDYSHHDIESITF---------EETSHTIVSKFILLEDLTRNMNKPCALDLKMGTRQ 
NVS+ H++ S+ E H KFILLE+LT PC LDLKMGTRQ 
NVSSQLKHYNPWSMKCHQQQLQRMKENAKHRNQYKFILLENLTSRYEVPCVLDLKMGTRQ 

YGVDAKRAKQLSQRAKCLKTTSRRLGVRICGLKVWN--KDYYITRDKYFGRRVKVGWQFA 
+G DA K +Q KC ++TS +GVR+CG++V+ + +KY GR++ V F 
HGDDASEEKAANQIRKCQQSTSAVIGVRVCGMQVYQAGSGQLMFMNKYHGRKLSVQ-GFK 

RVLARFLYDGKTIESLIRQIPRLIKQLDTLYSEIFNLKGYRLYGASLLLMYDG 894 
L +F ++G+ + + + ++K+L L + + + YR Y +SLL++YDG 

EALFQFFHNGRYLRREL--LGPVLKKLAELKAVLERQESYRFYSSSLLVIYDG 336 

Score = 54.7 bits (130), Expect = 6e-06 
Identities = 23/57 (40%), Positives = 41/57 (71%), Gaps = 3/57 (5%) 

Query: 328 LKPFTNRVGGHTAIFRFSKRAVCKALVNRENRWYENIELCHKELLQFMPRYIGVLNV 384 
L+PF ++VGGH+ + RF++ +CK L+ RE+++YE + E+ +F P+Y GV++V 

Sbjct: 19 LEPFVHQVGGHSCVLRFNETTLCKPLIPREHQFYETLP---AEMRKFTPQYKGVVSV 72 

783 

226 

841 

285 
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>gi175129231pir11T17246 hypothetical protein DKFZp586M0617.1 - human (fragment) 
gi159119111emb1CAB55936.11 (ALl17458) hypothetical protein [Homo sapiens] 

Length = 351 

Score = 97.1 bits (240), Expect = 1e-18 
Identities = 57/148 (38%), Positives = 87/148 (58%), Gaps = 5/148 (3%) 

Query: 749 EETSHTIVSKFILLEDLTRNMNKPCALDLKMGTRQYGVDAKRAKQLSQRAKCLKTTSRRL 808 
E H KFILLE+LT PC LDLKMGTRQ+G DA K +Q KC ++TS + 

Sbjct: 118 ENAKHRNQYKFILLENLTSRYEVPCVLDLKMGTRQHGDDASEEKAANQIRKCQQSTSAVI 177 

Query: 809 GVRICGLKVWN--KDYYITRDKYFGRRVKVGWQFARVLARFLYDGKTIESLIRQIPRLIK 866 
GVR+CG++V+ + +KY GR++ V F L +F ++G+ + + + ++K 

Sbjct: 178 GVRVCGMQVYQAGSGQLMFMNKYHGRKLSVQ-GFKEALFQFFHNGRYLRREL--LGPVLK 234 

Query: 867 QLDTLYSEIFNLKGYRLYGASLLLMYDG 894 
+L L + + + YR Y +SLL++YDG 

Sbjct: 235 KLTELKAVLERQESYRFYSSSLLVIYDG 262 

>gilll067377lreflNP 067692.11 
gi164843721dbj1BAA87611.11 

Length = 424 

(NM 021660) PiUS protein [Rattus norvegicus] 
(AB015723) PiUS [Rattus norvegicus] 

Score = 96.3 bits (238), Expect = 2e-18 
Identities = 57/148 (38%), positives = 87/148 (58%), Gaps = 5/148 (3%) 

Query: 749 EETSHTIVSKFILLEDLTRNMNKPCALDLKMGTRQYGVDAKRAKQLSQRAKCLKTTSRRL 808 
E H KFILLE+LT PC LDLKMGTRQ+G DA K +Q KC ++TS + 

Sbjct: 191 ENAKHRNQYKFILLENLTCRYEVPCVLDLKMGTRQHGDDASEEKAANQIRKCQQSTSAVI 250 

Query: 809 GVRICGLKVWN--KDYYITRDKYFGRRVKVGWQFARVLARFLYDGKTIESLIRQIPRLIK 866 
GVR+CG++V+ + +KY GR++ V F L +F ++G+ + + + ++K 

Sbjct: 251 GVRVCGMQVYQAGTGQLMFMNKYHGRKLSVQ-GFKEALFQFFHNGRYLRRELLGL--VLK 307 

Query: 867 QLDTLYSEIFNLKGYRLYGASLLLMYDG 894 
+L L + + + YR Y +SLL++YDG 
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Sbjct: 308 KLTELKAVLERQESYRFYSSSLLVIYDG 335 
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>gij17507001jrefjNP_492519.1j (NM_060118) F30A10.3.p [Caenorhabditis e1egans] 
gij7500181jpirj jT21569 hypothetical protein F30A10.3 - Caenorhabditis elegans 
gij3876555jembjCAB03023.1j (Z81072) cDNA EST EMBL:Z14598 comes from this gene [Caenorhabditis 

e1egans] 
Length = 323 

Score = 95.5 bits (236), Expect = 3e-18 
Identities = 60/162 (37%), Positives = 93/162 (57%), Gaps = 14/162 (8%) 

Query: 759 FILLEDLTRNMNKPCALDLKMGTRQYGVDAKRAKQLSQRAKCLKTTSRRLGVRICGLKVW 818 
F+LLE++ + +PC LDLK+GTRQ+G DA +K+ Q KC +TS LGVR+ G++++ 

Sbjct: 132 FLLLENVVAHYTRPCVLDLKIGTRQHGDDASESKRHRQLMKCRHSTSATLGVRVVGMQLY 191 

Query: 819 NKDY--YITRDKYFGRRVKVGWQFARVLARFLY-DGKTIESLIRQIPRLIKQLDTLYSEI 875 
+ Y +K GRR+ F + RF+ G++ + IRQ +L L S + 

Sbjct: 192 EAETKSYSYVEKQEGRRIDAA-GFRGYVKRFIKCCGRSRAARIRQ------KLSKLRSLL 244 

Query: 876 FNLKGYRLYGASLLLMYDGDANKSNSKRKKAANVKVNLIDFA 917 
+GYR + AS+L+ +D +A S+S VKV +IDFA 

Sbjct: 245 AEFEGYRFFSASILIAFDAEAADSSSDDA----VKVCIIDFA 282 

>gij17555592jrefjNP 497443.1j (NM_065042) Y22D7AR.6.p [Caenorhabditis elegans] 
gij13559660jgbjAAK29869.1j (AC084154) Hypothetical protein Y22D7AR.6 [Caenorhabditis elegans] 

Length = 323 

Score = 79.3 bits (194), Expect = 2e-13 
Identities = 64/208 (30%), Positives = 95/208 (44%), Gaps = 39/208 (18%) 

Query: 740 HHDIESITFEET--------SHTIVSKFILLEDLTRNMNKPCALDLKMGTRQYGVDAKRA 791 
HH +E++ E+ + FI+L DLT M P LDLK+GTRQ+G A + 

Sbjct: 90 HHQLENVVIPESIEGSPILNKRKLSKNFIVLSDLTYRMKSPRILDLKLGTRQHGDQATVS 149 

Query: 792 KQLSQRAKCLKTTSRRLGVRICGLKV----------------------WNKDYYITRDKY 829 
K AKC TTS LG+R+CG+K+ + I+ +KY 

Sbjct: 150 KIACMTAKCQATTSATLGIRLCGMKIPFLEQNSQNFAPNFAPNSAAPNFAPKSEISINKY 209 

Query: 830 FGRRVKVGWQFARVLARFLYDGKTIESLIRQIPRLIKQLDTLYSEIFNLKGYRLYGASLL 889 
GR + F V F +E + R RL+ D L G RL+GASLL 

Sbjct: 210 MGRSMDKTDLFLAVKQFFDVPEAVLEEVER---RLLGIRDVLCGA----DGVRLFGASLL 262 

Query: 890 LMYDGDANKSNSKRKKAANVKVNLIDFA 917 
++ ++N S+S+ V++ ++DFA 

Sbjct: 263 IVI--ESNFSDSQLPIDNLVRIKVVDFA 288 

>gij8744998jembjCAB95220.1j (AL359773) hypothetical protein P1295.12 [Leishmania major] 
Length = 1086 

Score = 77.4 bits (189), Expect = 8e-13 
Identities 54/200 (27%), Positives = 92/200 (46%), Gaps = 22/200 (11%) 

Query: 756 VSKFILLEDLTRNMNKPCALDLKMGTRQYGVDAKRAKQLSQRAKCLKTTSRRLGVRICGL 815 
+ I+LE + +PC +D+KMG+RQYG+ K+ S+ K +TS R G+R+ G 

Sbjct: 902 ICHMIMLEYVCYRFRRPCVMDIKMGSRQYGLHPSAEKKRSKERKARLSTSARYGIRLAGY 961 

Query: 816 KVWNKD--YYITRDKYFGRRVKVGWQFARVLARFLYDGKTIESLIRQIPRLIKQLDTLYS 873 
+ WN 0 Y R K R + + + ++ FL + +E + R +QL L 

Sbjct: 962 RRWNADEGRYNCRSKLQCRCLSLN-EVKSEMSTFLLHSREMEQVFR------RQLQRLRV 1014 

Query: 874 EIFNLKGYRLYGASLLLMYDGDANKSNSKRKKAANVKVNLIDFARCVTKEDAMECMDKFR 933 
+R Y +SLL +YD D +V ++DFA ++ ++ D 

Sbjct: 1015 AFSQQTIFRFYTSSLLFVYDAD--------DPLKTARVTMVDFA~TYESKELLQGGD--- 1063 

Query: 934 IPPKSPNIEDKGFLRGVKSL 953 
P + D G+L+ + +L 

Sbjct: 1064 --PDADFDYDVGYLKALDTL 1081 

>gij19114505jrefjNP_593593.1j (NC_003424) putative arginine metabolism transcriptional control 



protein [Schizosaccharomyces pombe] 
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gil113592251pirllT50224 probable arginine metabolism transcription control protein 
[imported] - fission yeast (Schizosaccharomyces pombe) 

gi166246001emb1CAB63791.11 (AL135751) putative arginine metabolism transcriptional control 
protein [Schizosaccharomyces pombe] 

Length = 268 

Score = 58.9 bits (141), Expect = 3e-07 
Identities = 54/188 (28%), positives = 84/188 (43%), Gaps = 19/188 (10%) 

Query: 739 SHHDIESIT--FEETSHTIVSKFILLEDLTRNMNKPCALDLKMGTRQYGVDAKRAKQLSQ 796 
S DIE I E + ++ K I+LE++ M PC +D+K+G + + DA K+ 

Sbjct: 60 SSRDIEGINPIAESVAFSLTGKAIILENILYQMETPCVMDIKLGKQLWADDAPLEKRKRL 119 

Query: 797 RAKCLKTTSRRLGVRICGLKVWNK--DYYITRDKYFGRR-----VKVGWQFARVLARFLY 849 
A TTS LG RI G+ W++ + YI R +G+ V G V 

Sbjct: 120 DAVSRSTTSGSLGFRITGILSWDRTNNTYIKRSTAWGKTLTDSDVVEGLNDFFVSCSLSQ 179 

Query: 850 DGKTIESLIRQIPRLIKQLDTLYSEIFNLKGYRLYGASLLLMYDGDANKSNSKRKKAANV 909 
+ +ES + L+K + SE + L +S+L +Y D + N +NV 

Sbjct: 180 KARLVESFL----NLLKLFEVDLSESY----IELKSSSILFVY--DYSSLNPTYHCESNV 229 

Query: 910 KVNLIDFA 917 
+ LID A 

Sbjct: 230 VLKLIDLA 237 

>giI19705555I r e f INP_599244.11 
norvegicus] 

gi1131626581gb1AAG42923.11 
Length = 396 

(NM_134417) inositol polyphosphate multikinase [Rattus 

(AY014898) inositol polyphosphate multikinase [Rattus norvegicus] 

Score = 57.0 bits (136), Expect = 1e-06 
Identities = 42/178 (23%), positives = 85/178 (47%), Gaps = 9/178 (5%) 

Query: 759 FILLEDLTRNMNKPCALDLKMGTRQYGVDAKRAKQLSQRAKCLKTTSRRLGVRICGLKVW 818 
++ LED+T NKPC +D+K+G + YAK Q +K +G + G++V+ 

Sbjct: llO YLKLEDVTHKFNKPCIMDVKIGRKSYDPFASAEKIQQQVSK--YPLMEEIGFLVLGMRVY 167 

Query: 819 --NKDYYITRDKYFGRRVKVGWQFARVLARFLYDGKTIESLIRQIPRLIKQLDTLYSEIF 876 
+ D Y T+++++GR + +++F ++G + + I++++ + 

Sbjct: 168 HLHSDSYETQNQHYGRGL-TKETLKEGVSKFFHNGFCLRK--DAVAASIQKVEKILQWFE 224 

Query: 877 NLKGYRLYGASLLLMYDGDANKSNSKRKKAANVKVNLIDFARCVTKEDAMECMDKFRI 934 
N K Y +SLL +Y+G + + +K L A ++ D +EC + F + 

Sbjct: 225 NQKQLNFYASSLLFVYEGSSQPATTKSNDRTLAGRFLSKGA--LSDADVLECNNNFHL 280 

>giI12804837IgbIAAH01864.1IAAH01864 
kinase 2 

(BC001864) Similar to mammalian inositol hexakisphosphate 

[Homo sapiens] 
Length 70 

Score = 56.2 bits (134), Expect = 2e-06 
Identities = 24/56 (42%), positives = 39/56 (68%), Gaps = 3/56 (5%) 

Query: 326 VELKPFTNRVGGHTAIFRFSKRAVCKALVNRENRWYENIELCHKELLQFMPRYIGV 381 
V L+PF ++VGGH+ + RF++ +CK LV RE+++YE + E+ +F P+Y GV 

Sbjct: 17 VLLEPFVHQVGGHSCVLRFNETTLCKPLVPREHQFYETLP---AEMRKFTPQYKGV 69 

>giI7296185IgbIAAF51477.11 
Length = 291 

(AE003589) CG13688 gene product [Drosophila melanogaster] 

Score = 54.7 bits (130), Expect = 5e-06 
Identities = 55/218 (25%), Positives = 101/218 (46%), Gaps = 41/218 (18%) 

Query: 759 FILLEDLTRNMNKPCALDLKMGTRQYGVDAKRAKQLSQRAKCLKTTSRRLGVRICGLKVW 818 
F+ LEDLTR+ KPC +D+KMG R+ ++ K+ + AK + ++LG+ + G +V+ 

Sbjct: 82 FLRLEDLTRSYAKPCVMDVKMGKRTWDPESSPNKRKVEEAKYV-MCKQKLGLCLPGFQVY 140 

Query: 819 ------NKDYYITRD-KYFGRRVKVGWQFARVLARFLYDGKTIESLIRQ------IPRLI 865 
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++ IRK +G+ + V F + +A F ++ T +S R+ + ++ 
Sbjct: 141 LPKEEHTQETTILRHGKDYGKSLNVE-GFKQTMALF-FNASTSDSKSRRAGCELLLKEVL 198 

Query: 866 KQLDTLYSEIFNLKGYRLYGASLLLMYD----GDANKS------NSKRKKAANVKVNLID 915 
+QL + + + Y +SLL+ YD D K + A V+V +ID 

Sbjct: 199 RQLQEILAWFQRQRLLHFYASSLLICYDYSRLADPPKPLINGYHQNDDDPATWVRVKMID 258 

Query: 916 FARCVTKEDAMECMDKFRIPPKSPNIEDKGFLRGVKSL 953 
FA + P + D+ ++ G++SL 

Sbjct: 259 FA---------------HVYPAEQGLPDENYMFGLQSL 281 

>gi1113601841pir11T46275 hypothetical protein DKFZp564L0678.1 - human 
gi168081721emb1CAB70780.11 (AL137514) hypothetical protein [Homo sapiens] 

Length = 97 

Score = 54.7 bits (130), Expect = 5e-06 
Identities = 23/55 (41%), Positives = 38/55 (68%), Gaps = 3/55 (5%) 

Query: 326 VELKPFTNRVGGHTAIFRFSKRAVCKALVNRENRWYENIELCHKELLQFMPRYIG 380 
V L+PF ++VGGH+ + RF++ +CK LV RE+++YE + E+ +F P+Y G 

Sbjct: 17 VLLEPFVHQVGGHSCVLRFNETTLCKPLVPREHQFYETLP---AEMRKFTPQYKG 68 
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>giI17569885IrefINP_510724.11 (NM 078323) T20F7.3.p [Caenorhabditis elegans] 
gil75080771pirllT25898 hypothetical protein T20F7.3 - Caenorhabditis elegans 
gi1133250091gb1AAK18979.11 (U97550) Hypothetical protein T20F7.3 [Caenorhabditis elegans] 

Length = 280 

Score = 53.5 bits (127), Expect = 1e-05 
Identities = 44/165 (26%), Positives = 77/165 (46%), Gaps = 15/165 (9%) 

Query: 759 FILLEDLTRNMNKPCALDLKMGTRQYGVDAKRAKQLSQRAKCLKTTSRRLGVRICGLKVW 818 
++L++D P LDLK+GTR + K+++ K L TT+ LG+R+ G 

Sbjct: 106 YLLMKDEAHAAVSPRILDLKLGTRTHSDYISEEKKINHIKKSLSTTTAVLGLRLSGASFG 165 

Query: 819 NKDYYITRDKYFGRRVKVGWQFARVLARFLYDGKTIESLIRQIPRLIKQLDTLYSEIFNL 878 
+ T++ G+R+ F R + F + ++ + +QL + + + + 

Sbjct: 166 RGEVKWTKED--GKRMNAE-TFKRAMKHFFDVSQPKKNAAK------RQLLKIKASLKSN 216 

Query: 879 KGYRLYGASLLLMYDGDANKSNSKRKKAANVKVNLIDFARCVTKE 923 
+ R +G+SLL++ D D A+VKV LIDFA E 

Sbjct: 217 ENTRFFGSSLLVIIDDDVESPE------ASVKVKLIDFASMARSE 255 

>giI13509208IembICAC35322.11 (AJ310150) hypothetical protein [Linum usitatissimum] 
Length = 300 

Score = 46.2 bits (108), Expect = 0.002 
Identities = 27/81 (33%), Positives = 46/81 (56%), Gaps = 2/81 (2%) 

Query: 741 HDIESITFEETSHTIVSKFILLEDLTRNMNKPCALDLKMGTRQYGVDAKRAKQLSQRAKC 800 
H +SI E + + + ++LEDLT PC +D+K+G+R + +A +A K 

Sbjct: 67 HGTQSI--EASDGSGLHPHLILEDLTSTRLHPCVMDIKIGSRTWYPEASQAYIEKCLKKD 124 

Query: 801 LKTTSRRLGVRICGLKVWNKD 821 
++++S LG RI GL+V+ D 

Sbjct: 125 VESSSPFLGFRISGLQVYGND 145 

>giI12846033IdbjIBAB27004.11 
musculus] 

Length = 216 

(AK010523) evidence:NAS-hypothetical protein-putative [Mus 

Score = 46.2 bits (108), Expect = 0.002 
Identities = 24/76 (31%), Positives = 43/76 (56%), Gaps = 4/76 (5%) 

Query: 759 FILLEDLTRNMNKPCALDLKMGTRQYGVDAKRAKQLSQRAKCLKTTSRRLGVRICGLKVW 818 
++ LED+T NKPC +D+K+G + YAK Q +K +G + G++V+ 

Sbjct: 110 YLKLEDVTHKFNKPCIMDVKIGRKSYDPFASSEKIQQQVSK--YPLMEEIGFLVLGMRVY 167 

Query: 819 --NKDYYITRDKYFGR 832 
+ D Y T+++++GR 



Sbjct: 168 HLHSDSYETQNQHYGR 183 
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>giI6320378IrefINP_010458.11 (NC_001136) Regulator of arginine-responsive genes with ARG80 and 
ARG81; Arg82p [Saccharomyces cerevisiae] 

gi11141341sp1P072501ARG3_YEAST ARGININE METABOLISM REGULATION PROTEIN III 
gil732421pirllRGBYR3 regulatory protein ARG82 - yeast (Saccharomyces cerevisiae) 
gi133761emb1CAA28945.11 (X05328) ARGRIII protein (AA 1-355) [Saccharomyces cerevisiae] 
gi112892881emb1CAA86678.11 (Z46727) Argr3p [Saccharomyces cerevisiae] 

Length = 355 

Score = 45.4 bits (106), Expect = 0.003 
Identities = 44/203 (21%), positives = 89/203 (43%), Gaps = 25/203 (12%) 

Query: 714 NHGCHLDSGKNMIIKSLAYNVSNDYSHHDIESITFEETSHTIVSKFILLEDLTRNMNKPC 773 
N G ++ + + + +S+ + D + E++ ++++LE+L +KP 

Sbj ct: 7 4 NEGAKIEQSGDA.ALLKIDERLSDSTDNLDSIPVKSEKS-----KQYLVLENLLYGFSKPN 128 

Query: 774 ALDLKMGTRQYGVDAKRAKQLSQRAKCLKTTSRRLGVRICGLKVWNK---------DY-- 822 
LD+K+G Y A K+ + TTS LG RICG+K+ +Y 

Sbjct: 129 ILDIKLGKTLYDSKASLEKRERMKRVSETTTSGSLGFRICGMKIQKNPSVLNQLSLEYYE 188 

Query: 823 ------YITRDKYFGRRVKVGWQFARVLARFLYDGKTIESLIRQIPR-LIKQLDTLYSEI 875 
YI +K +GR + + + + + ++ Q+ + +K+L Y+ + 

Sbjct: 189 EEADSDYIFINKLYGRS-RTDQNVSDAIELYFNNPHLSDARKHQLKKTFLKRLQLFYNTM 247 

Query: 876 FNLKGYRLYGASLLLMYDGDANK 898 
+ R+ +SLL +Y+GD + 

Sbjct: 248 LE-EEVRMISSSLLFIYEGDPER 269 

>giI4200312IembICAA09965.11 (AJ012219) ip3ka [Gallus gallus] 
Length = 452 

Score = 42.7 bits (99), Expect = 0.024 
Identities = 63/233 (27%), positives = 96/233 (41%), Gaps = 64/233 (27%) 

Query: 759 FILLEDLTRNMNKPCALDLKMGTRQY-----------------------GVD--AKRAKQ 793 
+1 L+DL + PC +D KMG R Y VD A A++ 

Sbjct: 236 YIQLDDLLTDFEGPCVMDCKMGIRTYLEEELTKAREKPKLRKDMYKKMIEVDPLAPTAEE 295 

Query: 794 LSQRA---------KCLKTTSRRLGVRICGLK----VWNKDYYITRDKYFGRRVKVGWQF 840 
+Q A + ++S LG RI G+K N ++ T+ + Q 

Sbjct: 296 NAQHAVTKPRYMQWRETISSSANLGFRIEGIKKADGTCNTNFKTTKTQE---------QV 346 

Query: 841 ARVLARFLYDGKTIESLIRQIPRLIKQLDTLYSEIFNLKGYRLYGASLLLMYDGDANKSN 900 
+V F+ TI L + + RL + L S F K + + G+SLL ++DG 

Sbjct: 347 LQVFVEFIEGNTTI--LKKYLKRLQEIHIILESSDF-FKRHEVVGSSLLFVHDG------ 397 

Query: 901 SKRKKAANVKVNLIDFARCVTKEDAMECMDKFRIPPKSPNIEDKGFLRGVKSL 953 
+ N V LIDF + D + +D RIP + N ED G+L G+ +L 

Sbjct: 398 -----SGNANVWLIDFGKTTLLPDG-QTLDH-RIPWQEGNRED-GYLLGLDNL 442 

>giI14028614IgbIAAK52432.11 (AF282731) Mf1 protein [Schistosoma japonicum] 
Length = 382 

Score = 39.7 bits (91), Expect = 0.20 
Identities = 37/147 (25%), positives = 69/147 (46%), Gaps = 14/147 (9%) 

Query: 762 LEDLTRNMNKPCALDLKMGTRQYGVDAKRAKQLSQRAKCLKTTSRRLGVRICGLKVWNKD 821 
L DL N +P D KMGT Y D+ K +++K R+LG + G++V++ + 

Sbjct: 78 LSDLVANFKQPNVCDFKMGTITYFPDSSEDKIAREQSK--YAWRRKLGFVLSGMQVYDTE 135 

Query: 822 YY--ITRDKYFGRRVKVGWQFARVLARFL-----YDGKTIESLIRQIPRLIKQLDTLYSE 874 
+ I K FGR + ++ + FL Y K ++ I+Q+ ++ ++ 

Sbjct: 136 NHCLIKFSKEFGRNLTPEQVYSVGVKTFLGSDSTYCIKLAQNYIQQLGHILNWYRGIWRR 195 

Query: 875 IFNLKGYRLYGASLLLMYDGDANKSNS 901 
I + + +SLLL+++ N S + 

Sbjct: 196 IVD-----VCRSSLLLIHETINNNSGN 217 
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>gi1175446381ref1NP 502402.11 (NM_070001) ZK795.1.p [Caenorhabditis e1egans] 
gil75113151pirllT27999 hypothetical protein ZK795.1 - Caenorhabditis e1egans 
gi138818741emb1CAB05842.11 (Z83246) ZK795.1 [Caenorhabditis elegans] 

Length = 242 

Score = 38.5 bits (88), Expect = 0.37 
Identities = 22/60 (36%), positives = 32/60 (52%), Gaps = 2/60 (3%) 

Query: 758 KFILLEDLTRNMNKPCALDLKMGTRQYGVDAKRAKQLSQRAKCLKTTSRRLGVRICGLKV 817 
+F+ +ED+T +P LDLKMG Y AK K +R K ++G+RI G +V 

Sbjct: 118 EFLAMEDVTIGYQRPAILDLKMGQVTYDPIAKPEKIEKERIK--YPPQAKMGMRILGYRV 175 

>giI13509210IembICAC35324.11 (AJ310150) hypothetical protein [Linum usitatissimum] 
Length = 285 

Score = 38.1 bits (87), Expect = 0.47 
Identities = 20/59 (33%), Positives = 36/59 (60%) 

Query: 760 ILLEDLTRNMNKPCALDLKMGTRQYGVDAKRAKQLSQRAKCLKTTSRRLGVRICGLKVW 818 
++LEDLT C +D+K+G+R + +A +A K +++++ LG RI GL+V+ 

Sbjct: 84 LILEDLTSTRLHLCVMDIKIGSRTWYPEASQAYIEKCLKKDVESSNPLLGFRISGLQVY 142 

Database: All non-redundant GenBank CDS 
translations+PDB+SwissProt+PIR+PRF 

Posted date: Apr 29, 2002 3:56 AM 
Number of letters in database: 290,391,215 
Number of sequences in database: 925,521 

Lambda 
0.312 

K H 
0.129 0.371 

Gapped 
Lambda 

0.267 
K H 
0.0410 0.140 

Matrix: BLOSUM62 
Gap Penalties: Existence: 11, Extension: 1 
Number of Hits to DB: 618,331,593 
Number of Sequences: 925521 
Number of extensions: 27469963 
Number of successful extensions: 107277 
Number of sequences better than 10.0: 509 
Number of HSP's better than 10.0 without gapping: 69 
Number of HSP's successfully gapped in prelim test: 458 
Number of HSP's that attempted gapping in prelim test: 98506 
Number of HSP's gapped (non-prelim): 3880 
length of query: 1050 
length of database: 290,391,215 
effective HSP length: 131 
effective length of query: 919 
effective length of database: 169,147,964 
effective search space: 155446978916 
effective search space used: 155446978916 
T: 11 
A: 40 
Xl: 16 ( 7.2 bits) 
X2: 38 (14.6 bits) 
X3: 64 (24.7 bits) 
Sl: 42 (21. 9 bits) 
S2: 76 (33.9 bits) 
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FIGURE 6: Blastp results of accession NP _ 437949.1 against the NCBI Protein nr database. 

BLASTP 2.2.3 [Apr-24-2002) 

Reference: 
Altschul, Stephen F., Thomas L. Madden, Alejandro A. Schaffer, 
Jinghui Zhang, Zheng Zhang, Webb Miller, and David J. Lipman (1997), 
"Gapped BLAST and PSI-BLAST: a new generation of protein database search 
programs", Nucleic Acids Res. 25:3389-3402. 

RID: 1020211615-026225-20760 

Query= 
(554 letters) 

Database: All non-redundant GenBank CDS 
trans1ations+PDB+SwissProt+PIR+PRF 

925,521 sequences; 290,391,215 total letters 

If you have any problems or questions with the results of this search 
please refer to the BLAST FAQs 

Taxonomy reports 

Score 
Sequences producing significant alignments: (bits) 

gi 16265157 IrefINP_437949.11 (NC_003078) putative regulator ... 1040 
gi 13471899I r e f INP_103466.II (NC_002678) adenyl ate cyclase 396 
gi 13473448I ref INP_105015.11 (NC_002678) adenylate cyclase ... 302 
gi 13472852IrefINP_104419.11 (NC_002678) adenylate cyclase ... 275 
gi 15965348IrefINP_385701.11 (NC_003047) HYPOTHETICAL TRANS ... 271 
gi 13473907IrefINP_105475.11 (NC_002678) adenyl ate cyclase ... 257 
gi 16263314IrefINP_436107.11 (NC_003037) CyaF5 adenylate cy ... 235 
gi 13471136IrefINP_102705.11 (NC_002678) adenylate cyclase ... 234 
gi 15965803IrefINP_386156.11 (NC 003047) PROBABLE ADENYLATE ... 231 
gi 44687121emb1CAB38103.11 (AJ225896) adenyl ate cyclase cya ... 228 
gi 15966747IrefINP_387100.II (NC_003047) PUTATIVE ADENYLATE ... 203 
gi 15966522IrefINP_386875.11 (NC_003047) PROBABLE ADENYLATE ... 197 
gi 16264038IrefINP_436830.11 (NC_003078) putative adenylate ... 195 
gi 13471135IrefINP_102704.11 (NC_002678) adenylate cyclase ... 188 
gi 13473903I r e f INP_105471.11 (NC_002678) adenylate cyclase ... 180 
gi 16264266IrefINP_437058.11 (NC_003078) probable adenylate ... 165 
gi 16262751 IrefINP_435544.11 (NC_003037) putative CyaF4 ade ... 137 
gi 13471884IrefINP_103451.11 (NC 002678) adenylate cyclase ... 135 
gi 16262767 Ire f INP_435560.11 (NC_003037) conserved hypothet ... 100 
gi I4395521gb1AAB17513.11 (U39409) TfuA [Rhizobium legumino ... 86 
gi 150072641gb1AAK77321.11 (AF028810) unknown [Rhizobium Ie ... 75 
gi 15966040IrefINP_386393.11 (NC_003047) CONSERVED HYPOTHET ... 75 
gi I6262803I ref INP_435596.11 (NC_003037) conserved hypothet ... 74 
gi 13475575Ire f INP_107139.11 (NC_002678) transcriptional re ... 65 
gi 87089031gb1AAF78794.11 (U33883) putative transmembrane t ... 63 
gi I560055 3 I r efINP_254047.11 (NC_002516) two-component resp ... 61 
gi 16124549I r e f INP_419113.11 (NC_002696) phosphate regulon ... 60 
gi 15894977 I r e f INP_348326.11 (NC_003030) Response regulator ... 59 
gi 17229169IrefINP_485717.11 (NC_003272) hypothetical prote ... 59 
gi 653I667 IgbIAAFI5533.1IAF196490_3 (AFl96490) phosphate re ... 58 
gi 27695321emb1CAA11074.11 (AJ223073) phosphate regulatory ... 57 
gi 15640307IrefINP_229934.11 (NC_002505) transcriptional ac ... 57 
gi I6765877 I r e f INP_461492.11 (NC_003197) transcriptional ac ... 57 
gi 1676I470IrefINP_457087.11 (NC_003198) transcriptional ac ... 57 
gi 15791723IrefINP_281546.11 (NC_002163) two-component regu ... 57 
gi 7911401emb1CAA56853.11 (X80892) iagA [Salmonella typhi) 57 
gi 1676165 3 IrefINP_457270.11 (NC_003198) invasion protein r ... 56 
gi 134757261refiNP 107293.11 (NC 002678) transcriptional re ... 56 
gi 21261531 pir 1 1 S70817 invasion genes transcription activat ... 55 
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giI15640738IrefINP_230368.11 (NC_002505) DNA-binding respon .. . 
gil167661821refiNP 461797.11 (NC_003197) invasion genes tra .. . 
giI15891373IrefINP=357045.11 (NC_003063) AGR_L_2522p [Agrob .. . 
giI15645657IrefINP_207833.11 (NC_000915) response regulator .. . 
gil15894830lrefiNP 348179.11 (NC 003030) Response regulator .. . 
gi1139580231gb1AAK50764.11AF3603641 (AF360364) lysine deca .. . 
gil158877731refiNP 353454.11 (NC 003062) AGR C 746p [Agroba .. . 
giI17937275IrefINP-534064.11 (NC-003305) conserved hypothet .. . 
gi145304451gb1AAD22036.11 (AFl18229) response regulator Pnp .. . 
giI17988267IrefINP_540901.11 (NC_003317) PHOSPHATE REGULON .. . 
gi 47688531gb1AAD29647.11AF124757 7 (AF124757) phosphate re .. . 
gi 15901898IrefINP_346502.11 (NC_003028) response regulator .. . 
gi 32827741gb1AAC25063.11 (AF043352) response regulator hom .. . 
gi 156114491refiNP 223100.11 (NC 000921) putative TRANSCR1P .. . 
gi 15964268IrefINP=384621.11 (NC=003047) PHOSPHATE REGULON .. . 
gi 18265910IgbIAAL67383.1IAF447814_51 (AF447814) transcript .. . 
gi 16131959IrefINP_418557.11 (NC_000913) transcriptional ac .. . 
gi 158047261refiNP 290767.11 (NC 002655) transcriptional ac .. . 
gi 16123366IrefINP=406679.11 (NC=003143) phosphate regulon .. . 
gi 13473197IrefINP_104764.11 (NC_002678) phosphate regulato .. . 
gi 15615719IrefINP_244023.11 (NC_002570) two-component resp .. . 
gi 11724821sp1P456061PHOB_SH1DY Phosphate regu10n transcrip .. . 
gi 158936131refiNP 346962.11 (NC 003030) Response regulator .. . 
gi 17549263IrefINP=522603.11 (NC=003296) PROBABLE TWO-COMPO .. . 
gi 15802560IrefINP_288587.11 (NC_002655) transcriptional re .. . 
gi 15800125IrefINP_286137.11 (NC_002655) positive response .. . 
gi 85692821pdbl1QQ1IA Chain A, Solution Structure Of The Dn .. . 
gi 15803373IrefINP_289406.11 (NC_002655) putative invasion .. . 
gil163321071refiNP 442835.11 (NC_000911) OmpR subfamily [Sy .. . 
giI16121054IrefINP=404367.11 (NC_003143) putative regulator .. . 
giI16130019IrefINP_416583.11 (NC_000913) transcriptional re .. . 
gi 15832141IrefINP_310914.11 (NC_002695) transcriptional re .. . 
gi 172322421refiNP 488790.11 (NC_003272) two-component resp .. . 
gi 947991pirl IA37775 phoB protein - Pseudomonas aeruginosa 
gi 73395121emb1CAB82846.11 (AJ277082) putative response reg .. . 
gi 15641332IrefINP_230964.11 (NC 002505) DNA-binding respon .. . 
gi 90818551gb1AAF82621.11AF157830 2 (AF157830) PhoP2 respon .. . 
gi 85469411emb1CAB94653.11 (AL359215) putative two~componen .. . 
gi 15610901IrefINP_218282.11 (NC_000962) hypothetical prote .. . 
gi 15807407IrefINP_296139.11 (NC_001263) DNA-binding respon .. . 
gi 15644403IrefINP_229455.11 (NC_000853) response regulator .. . 
gi 15755771gb1AAC44436.11 (U67196) DNA-binding response reg .. . 
gi 21439521pirl 1155603 reduced hepatic glutathione transpor .. . 
gi 15614371IrefINP_242674.11 (NC_002570) two-component resp .. . 
gi 15843385IrefINP_338422.11 (NC_002755) DNA-binding respon .. . 
gi 158401721refiNP 335209.11 (NC 002755) DNA-binding respon .. . 
gi 15607897IrefINP=215271.11 (NC=000962) phoP [Mycobacteriu .. . 
gil168045391refiNP 466024.11 (NC 003210) two-component resp .. . 
giI15596354IrefINP-249848.11 (NC-002516) probable two-compo .. . 
giI17230752IrefINP-487300.11 (NC-003272) two-component resp .. . 
giI16759374IrefINP=454991.11 (NC=003198) phosphate regulon .. . 
gi 17351932IgbIAAL38202.1IAF319446_1 (AF319446) putative re .. . 
gi 11724811sp1P456051PHOB_KLEPN Phosphate regulon transcrip .. . 
gi 168017061refiNP 471974.11 (NC 003212) two-component resp .. . 
gi 15924683IrefINP=372217.11 (NC=002758) alkaline phosphata .. . 
gi 11724831sp1P456071PHOB_SH1FL Phosphate regulon transcrip .. . 
gi 10553471gb1AAB38749.11 (U38917) response regulator PhoB .. . 
gi 8878031gb1AAA83034.11 (U28375) ORF 0458 [Escherichia coli] 
gi 180344951gb1AAL57517.11AF453441 1 (AF453441) CadC [Esche .. . 
gi 15807237IrefINP_295967.11 (NC_001263) phosphate regu10n .. . 
gi 16125842IrefINP_420406.11 (NC_002696) transcriptional re .. . 
gi 15644443IrefINP_229495.11 (NC_000853) conserved hypothet .. . 
gi 10802733IgbIAAG23588.1IAF244639_1 (AF244639) DNA-binding .. . 
gi 168039871refiNP 465472.11 (NC 003210) similar to two-com .. . 
giI12642552IgbIAAK00284.1IAF288536_6 (AF288536) possible tr .. . 
gil172318041refiNP 488352.11 (NC 003272) two-component syst .. . 
giI15839182IrefINP-299870.11 (NC-002488) two-component syst .. . 
giI16130756IrefINP-417329.11 (NC-000913) putative invasion .. . 
giI15678100IrefINP=275215.11 (NC=000916) O-linked GlcNAc tr .. . 
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gi 16077443IrefINP_388257.11 (NC_000964) similar to two-com .. . 47 
gi 159915701gb1AAL12938.11AF394228 1 (AF394228) putative tr .. . 47 
gi 161193461ref NP 396052.1 (NC_003064) AGR_pAT_174p [Agro .. . 47 
gi 167654611ref NP 461076.1 (NC_003197) response regulator .. . 47 
gi 16761060lref NP 456677.1 (NC_003198) putative two-compo .. . 47 
gi 172319951ref NP 488543.1 (NC_003272) two-component resp .. . 47 
gi 156429011ref NP 227942.1 (NC_000853) response regulator .. . 47 
gi 156440151ref NP 229064.1 (NC~000853) phosphate regu10n .. . 47 
gi 179387071ref NP 535495.1 (NC_003306) two component resp .. . 47 
gi 161193481ref NP 396054.1 (NC_003064) AGR_pAT_177p [Agro .. . 47 
gi 168011281ref NP 471396.1 (NC_003212) similar to two-com .. . 47 
gi 16078390lref NP 389208.1 (NC_000964) similar to two-com .. . 47 
gi 195519811ref NP 599983.1 (NC_003450) COG0745:Response r .. . 47 
gi 134758941ref NP 107464.1 (NC_002678) similar to trifoli .. . 46 
gi 134755731ref NP_107137.11 (NC_002678) similar to transcr .. . 46 
gi 53535631gb1AAD42180.11AF130997 1 (AF130997) response reg .. . 46 
gi 5759261IgbIAAD51056.1IAF175293_1 (AF175293) response reg .. . 46 
gi 15887392IrefINP_353073.11 (NC_003062) AGR_C_54p [Agrobac .. . 46 
gi 18311470IrefINP_563404.11 (NC_003366) two-component resp .. . 46 
gi 17547783IrefINP_521185.11 (NC_003295) PROBABLE RESPONSE .. . 46 
gi 17933959IrefINP_530749.11 (NC_003304) two component resp .. . 46 
gi 76722461emb1CAB89435.11 (AL354048) putative two-componen .. . 46 
gil21455441pirllS70816 hilA protein - Salmonella typhimuriu .. . 45 
gi129471071gb1AAC28777.11 (AF005157) regulatory protein Bvr .. . 45 
gil74743581pirllT31680 bacR protein - Bacillus licheniformi .. . 45 
giI17988319IrefINP_540953.11 (NC_003317) TRANSCRIPTIONAL RE .. . 45 
gi129443911gb1AAC33849.11 (AF049128) response regulator Nbl .. . 45 
giI18309624IrefINP_561558.11 (NC 003366) two-component resp .. . 45 
gi161370541emb1CAB59609.11 (AL132662) putative response reg .. . 45 
gil19703920lref NP_603482.11 (NC_003454) Two-component resp .. . 45 
gil195538061ref NP_601808.11 (NC_003450) COG0745:Response r .. . 45 
gil183094391ref NP_561373.11 (NC_003366) two-component resp .. . 45 
gil162652151ref NP 438007.11 (NC 003078) hypothetical expor .. . 
gil15838927 ref NP::::Z99615.11 (NC::::002488) two-component syst .. . 

45 
45 

gil13474249 ref NP 105817.11 (NC 002678) two-component syst .. . 
gil16079369 ref NP::::390193.11 (NC::::000964) two-component resp .. . 

45 
45 

gil16263704 ref NP_436497.11 (NC 003037) probable transcrip .. . 45 
gil12830428 emb CAC29081.11 (AJ300267) putative regulatory 45 
gil19746167 ref NP 607303.11 (NC 003485) putative response .. . 
gil15675198 ref NP-269372.11 (NC-002737) putative response .. . 
gil17545792 ref NP-519194.11 (NC-003295) PROBABLE TWO-COMPO .. . 

45 
45 
45 

gil15601325 ref NP::::232956.11 (NC::::002506) transcriptional re .. . 45 
gi 19552100 ref NP_600102.11 (NC_003450) COG0745:Response r .. . 45 
gi 15963797 ref NP_384150.11 (NC_003047) TRANSCRIPTIONAL RE .. . 45 
gi 17546253 ref NP_519655.11 (NC_003295) PROBABLE PHOSPHATE .. . 45 
gi 15615988 ref NP 244293.11 (NC 002570) two-component resp .. . 
gi 10303272 emb CAC10110.11 (AL442165) putative two compone .. . 

44 
44 

gi 2817081plrl IS28674 hypothetical protein 2 - Rhizobium sp .. . 44 
gi 77992381emb1CAB90861.11 (AL355752) putative regulatory p .. . 44 
gi 129640681emb1CAC29256.11 (AJ302696) putative regulatory .. . 44 
gi 99099191emb1CAC04498.11 (AL391588) putative two-componen .. . 44 
gi 17228689IrefINP_485237.11 (NC_003272) two-component resp .. . 44 
gi 16121116IrefINP_404429.11 (NC_003143) putative regulator .. . 44 
gi 159236961refiNP 371230.11 (NC 002758) response regulator .. . 
gi 10281108IgbIAAG15433.1IAF189161_1 (AF189161) putative re .. . 

44 
44 

gi 77992081emb1CAB90924.11 (AL355774) putative two-componen .. . 44 
gi 16331756IrefINP_442484.11 (NC_000911) OmpR subfamily [Sy.~. 44 
gi 5764628IgbIAAD51348.1IAF173226_5 (AF173226) SmeR [Stenot .. . 44 
gi 17297831emb1CAA70931.11 (Y09798) co1R [Pseudomonas fluor .. . 44 
gi 400561emb1CAA47908.11 (X67676) phoP [Bacillus subti1is] 44 
gi 18311314IrefINP_563248.11 (NC_003366) two-component resp .. . 44 
gi 66830541dbj1BAA89010.11 (AB027503) transmembrane regu1at .. . 44 
gi 161230461refiNP 406359.11 (NC 003143) two-component syst .. . 
gi 16331577IrefINP-442305.11 (NC-000911) OmpR subfamily [Sy .. . 
gi 112780691pirllT45446 probab1e-two-component response reg .. . 

44 
43 
43 

gi 156758041refiNP 269978.11 (NC 002737) putative two-compo .. . 
gi 8860381gb1AAB36584.11 (U24659) JadR1 [Streptomyces venez .. . 

43 
43 

gi 160799631refiNP 390789.11 (NC 000964) two-component resp .. . 
gi 72110081emb1CAB76988.11 (AL159178) putative response reg .. . 

43 
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gi 15826987IrefINP_301250.11 (NC 002677) putative two-compo .. . 
gi 15840463IrefINP_335500.11 (NC 002755) DNA-binding respon .. . 
gi 6256831pirl IA49903 phosphate regulatory protein ChvI - A .. . 
gi 5852071splQ059431GLNR STRCO Transcriptional regulatory p .. . 
gi 17058491sp1Q077831CHVI_AGRTU Transcriptional regulatory .. . 
gi 161231881refiNP 406501.11 (NC 003143) putative two-compo .. . 
gi 16800610IrefINP=470878.11 (NC=003212) similar to two-corn .. . 
gi 15608173IrefINP_215549.11 (NC_000962) hypothetical prote .. . 
gi 15894147IrefINP_347496.11 (NC_003030) Two-component resp .. . 
gi 195516491refiNP 599651.11 (NC 003450) COG0745:Response r .. . 
gi 12002210IgbIAAG43239.1IAF123314_2 (AF123314) putative re .. . 
gi 129640661ernb1CAC29257.11 (AJ302695) putative regulatory .. . 
gi 31153591gb1AAC15868.11 (U77060) ToxR [Photobacterium pro .. . 
gi 175491381refiNP 522478.11 (NC 003296) PROBABLE TWO COMPO .. . 
gi 67145811dbj1BAA89504.11 (AB029903) toxRS operon [Vibrio .. . 
gi 67145931dbj1BAA89512.11 (AB029907) toxRS operon [Vibrio .. . 
gi 7309721sp1Q059381TOXR_VIBPA CHOLERA TOXIN HOMOLOG TRANSC .. . 
gi 67146021dbj1BAA89518.11 (AB029910) toxRS operon [Vibrio .. . 
gi 67145961dbj1BAA89514.11 (AB029908) toxRS operon [Vibrio .. . 
gi157263001gb1AAD48402.11AF129010 1 (AF129010) response reg .. . 
giI417621IspIQ01473IRCAC_FREDI RcaC protein >gi12822271pirl .. . 
gil175109371refiNP 491526.11 (NM_059125) Y110A7A.17.p [Caen .. . 
gi1197436601gb1AAL92523.11 (AY081955) MAT-1 [Caenorhabditis .. . 
gi172427511ernb1CAB77324.11 (AL160331) putative response reg .. . 
giI15601024IrefINP_232654.11 (NC_002506) transcriptional re .. . 
gi13876031gb1AAA24892.11 (M95680) putative [Fremyella diplo .. . 
gi15862031sp1Q062391VANR_ENTFC Regulatory protein vanR >gil .. . 
giI13473757IrefINP_105325.11 (NC_002678) two-component resp .. . 
gi1138920681gb1AAK39631.11 (AY032724) ColR [Pseudomonas put .. . 
giI13474926IrefINP_106496.11 (NC 002678) phosphate regulato .. . 
giI15610382IrefINP_217763.11 (NC_000962) mtrA [Mycobacteriu .. . 
giI15842835IrefINP_337872.11 (NC_002755) DNA-binding respon .. . 
gi135993711gb1AAC64935.11 (AF082668) CsrR [streptococcus py .. . 
gi15098151gb1AAB07804.11 (U01971) MtrA [Mycobacterium tuber .. . 
gi176360291ernb1CAB88489.11 (AL353816) putative two-componen .. . 
gi 15866137IgbIAAL10207.1IAF410884_3 (AF410884) MtrA [Mycob .. . 
gi 15612935IrefINP_241238.11 (NC_002570) two-component resp .. . 
gi 60026541gb1AAF00081.11AF095713 1 (AF095713) response reg .. . 
gi 15895992IrefINP_349341.11 (NC_003030) Response regulator .. . 
gi 127448441gb1AAK06808.11AF324838 27 (AF324838) putative r .. . 
gi 126441981sp1P302601CC27_HUMAN Protein CDC27Hs (Cell divi .. . 
gi 150796811gb1AAHl1656.11AAH11656 (BC011656) Unknown (prot .. . 
gi 165545771refiNP 001247.21 (NM 001256) cell division cycl .. . 
gi 18587728IrefIXP=067035.21 (XM=067035) cell division cycl .. . 
gi 21348841pirl IA48792 CDC27 - human >gi174595131pirl IS5364 .. . 
gi 15673576IrefINP_267750.11 (NC_002662) two-component syst .. . 
gi 81775541gb1AAF73970.11 (U81166) putative response regula .. . 
gi 15608121IrefINP_215496.11 (NC_000962) hypothetical prote .. . 
gi 17547806IrefINP_521208.11 (NC_003295) PROBABLE RESPONSE .. . 
gi 113215031gb1AAG34188.11AF321122 7 (AF321122) Sim1 [Strep .. . 
gi 7777651gb1AAB38544.11 (L41661) srrB [Synechococcus sp.] 
gi 19704766IrefINP_604328.11 (NC_003454) Tetratricopeptide .. . 
gi 15614143IrefINP_242446.11 (NC_002570) two-component resp .. . 
gi 15827334IrefINP_301597.11 (NC_002677) putative two-compo .. . 
gi 15807647IrefINP_295328.11 (NC_001263) response regulator .. . 
gi 15805769IrefINP_294466.11 (NC_001263) response regulator .. . 
gi 18309930lrefINP_561864.11 (NC_003366) two-component resp .. . 
gil15895700lrefiNP 349049.11 (NC 003030) Response regulator .. . 
giI15613318IrefINP=241621.11 (NC=002570) two-component resp .. . 
gi141046081gb1AAD10267.11 (AF036968) putative response regu .. . 
gi1178874231gb1AAL40886.11 (AY065624) transcriptional regul .. . 
gi1157779251dbj1BAB68524.11 (AB042547) ToxR [Listonella ang .. . 
giI13540875IrefINP_110563.11 (NC_002689) TPR-repeat-contain .. . 
gi1143242571dbj1BAB59185.11 (AP000991) hypothetical protein .. . 
gi161746781dbj1BAA85986.11 (AB024522) gcrR [Streptococcus m .. . 
giI15229253IrefINP_187074.11 (NM_111295) putative O-linked .. . 
giI17549661IrefINP_523001.11 (NC_003296) PROBABLE TWO-COMPO .. . 
gil160798021refiNP 390626.11 (NC 000964) similar to hypothe .. . 
giI18311081IrefINP=563015.11 (NC=003366) two-component resp .. . 
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giI15599577IrefINP_253071.11 (NC 002516) probable two-compo .. . 
giI15613383IrefINP_241686.11 (NC_002570) two-component resp .. . 
giI16080525IrefINP_391352.11 (NC_000964) similar to two-corn .. . 
gil158058071refiNP 294505.11 (NC 001263) response regulator .. . 
giI9294730IgbIAAF86641.1IAF162694-5 (AF162694) response reg .. . 
gil197454481refiNP 606584.11 (NC_003485) CovR [Streptococcu .. . 
giI17227839IrefINP_484387.11 (NC 003272) hypothetical prote .. . 
gi141045951gb1AAD10258.11 (AF036964) putative response regu .. . 
gi158254871gb1AAD53266.11 (AF166120) transmembrane transcri .. . 
gil182028941splQ9F8681RGX3 MYCSM Sensory transduction prote .. . 
gi163181681emb1CAB60254.11 (AJ250862) MrsR2 protein [Baci11 .. . 
gi1166120821gb1AAL27445.11AF430807 10 (AF430807) VanRE [Ent .. . 
giI15606362IrefINP_213741.11 (NC_000918) hypothetical prote .. . 
gi1184609821gb1AAK53981.11 (AY033089) VanRc-2 [Enterococcus .. . 
giI15616473IrefINP_244779.11 (NC_002570) two-component resp .. . 
gi 158935811refiNP 346930.11 (NC 003030) Response regulator .. . 
gi 1413581sp1P197371YREC_SYNP2 Hypothetical 28.7 kDa protei .. . 
gi 16803547IrefINP_465032.11 (NC_003210) similar to two-corn .. . 
gi 18310175IrefINP_562109.11 (NC_003366) two-component resp .. . 
gi 156409991refiNP 230630.11 (NC 002505) cholera toxin tran .. . 
gi 792611pirl IA25970 transcription activator of cholera tox .. . 
gi 158254021gb1AAL09685.11 (AF414370) ToxR [Serratia marces .. . 
gi 161228931refiNP 406206.11 (NC 003143) two-component regu .. . 
gi 1433281gb1AAA22661.11 (M16775) phoP protein (put.); puta .. . 
gi 15792585IrefINP_282408.11 (NC_002163) two-component regu .. . 
gi 17229920IrefINP_486468.11 (NC_003272) two-component hybr .. . 
gi 16080375IrefINP_391202.11 (NC_000964) similar to two-corn .. . 
gi 90818521gb1AAF82619.11AF157829 2 (AF157829) PhoP3 respon .. . 
gi 13476389IrefINP_107959.11 (NC_002678) two-component resp .. . 
gi 15888321IrefINP_354002.11 (NC_003062) AGR_C_1793p [Agrob .. . 
gi 15896467IrefINP_349816.11 (NC_003030) Response regulator .. . 
gi 17549382IrefINP_522722.11 (NC_003296) PROBABLE TWO-COMPO .. . 
gi 15894784IrefINP_348133.11 (NC_003030) Response regulator .. . 
gi 16127555IrefINP_422119.11 (NC_002696) DNA-binding respon .. . 
gi 161254341refiNP 419998.11 (NC 002696) DNA-binding respon .. . 
gi 81346541sp10071301RGX3_MYCBO Sensory transduction protei .. . 
gi 15902380lrefiNP 357930.11 (NC 003098) Response regulator .. . 
giI15839882IrefINP=334919.11 (NC_002755) DNA-binding respon .. . 
gi141046051gb1AAD10265.11 (AF036967) putative response regu .. . 
giI15607632IrefINP_215005.11 (NC_000962) regX3 [Mycobacteri .. . 
gil159002991refiNP 344903.11 (NC 003028) DNA-binding respon .. . 
gi164484921emb1CAB61229.11 (Y15706) vanr protein [Bacillus .. . 
giI15893941IrefINP_347290.11 (NC_003030) Response regulator .. . 
giI15896754IrefINP_350103.11 (NC_003030) Response regulator .. . 
giI17987612IrefINP_540246.11 (NC_003317) TWO COMPONENT RESP .. . 
gi14932171gb1AAA20502.11 (L29053) toxR [Vibrio fischeril 
gil15641723 ref NP_231355.11 (NC_002505) DNA-binding respon .. . 
gi 15792551 ref NP_282374.11 (NC_002163) putative two-compo .. . 
gi 17546367 ref NP_519769.11 (NC 003295) PROBABLE OXIDATIVE .. . 
gi 15607128 ref NP_214510.11 (NC_000918) hypothetical prote .. . 
gi 15896896 ref NP_350245.11 (NC_003030) Response regulator .. . 
gi 17547886 ref NP_521288.11 (NC_003295) HYPOTHETICAL PROTE .. . 
gi 18310907 ref NP_562841.11 (NC_003366) two-component resp .. . 
gi 17231280 ref NP_487828.11 (NC_003272) two-component resp .. . 
gi 16080092 ref NP_390918.11 (NC_000964) similar to two-com .. . 
gi 15599296 ref NP_252790.11 (NC_002516) probable two-compo .. . 
gi 15964775 ref NP 385128.11 (NC 003047) PUTATIVE TRANSCRIP .. . 
gi 14140153 emb CAC39070.11 (AJ307662) anaphase-promoting c .. . 
gi 17231314 ref NP_487862.11 (NC_003272) two-component resp .. . 
gi 19705092 ref NP 602587.11 (NC 003454) Tetratricopeptide .. . 
gi 11496601emb1CAA60222.11 (X86502) hypC [Clostridium perfr .. . 
gi 26130861gb1AAB84277.11 (AF030315) OmpR [Enterobacter clo .. . 
gi 74816521pirl IT34824 probable turgor pressure regulator k .. . 
gi 12483701IgbIAAG53726.1IAF176556_2 (AF176556) L1rrB [Lact .. . 
gi 32880641emb1CAB09801.11 (Z97065) RisA protein [Bordetel1 .. . 
gi 162728241refiNP 439045.11 (NC 000907) aerobic respiratio .. . 
gi 17545795IrefINP=519197.11 (NC-003295) PROBABLE TWO-COMPO .. . 
gi 156012921refiNP 232923.11 (NC 002506) DNA-binding respon .. . 
gi 131221841emb1CAC32360.11 (AL583945) putative two compone .. . 
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giI16262974IrefINP_435767.11 (NC_003037) putative response '" 38 0.36 
gi157132661gb1AAD47875.11AF170884 1 (AFI70884) transmembran .. . 
giI15600078IrefINP_253572.11 (NC=002516) two-component resp .. . 

38 0.36 
38 0.37 

giI15839123IrefINP_299811.11 (NC_002488) two-component syst .. . 38 0.37 
giI15902120IrefINP_357670.11 (NC_003098) Response regulator .. . 37 0.38 
gil156102611refiNP 217640.11 (NC 000962) hypothetical prote .. . 
giI15614507IrefINP=242810.11 (NC=002570) two-component resp .. . 

37 0.38 
37 0.38 

gi 15842697IrefINP_337734.11 (NC_002755) transcriptional re .. . 37 0.39 
gi 200902231refiNP 616298.11 (NC 003552) O-linked GlcNAc tr .. . 37 0.40 
gi 791181pirl IS01366 regulatory protein ompR - Salmonella t .. . 37 0.41 
gi 21083421emb1CAA70146.11 (Y08950) OmpR protein [Yersinia '" 37 0.42 
gi 158925161refiNP 360230.11 (NC_003103) petR protein [Rick .. . 
gi 179429921pdbllKGSIA Chain A, Crystal Structure At 1.50 A .. . 

37 0.43 
37 0.43 

gi 16264749IrefINP_437541.11 (NC_003078) putative two compo .. . 37 0.43 
gi 15803909IrefINP_289945.11 (NC_002655) response regulator .. . 37 0.44 
gi 26130881gb1AAB84278.11 (AF030316) OmpR [Yersinia enteroc .. . 37 0.44 
gi 16804460IrefINP_465945.11 (NC_003210) similar to two-com .. . 37 0.44 
gi 15602084IrefINP_245156.11 (NC_002663) ArcA [Pasteurella '" 37 0.45 
gi 16764820IrefINP_460435.11 (NC_003197) response regulator .. . 37 0.46 
gi 15900027IrefINP_344631.11 (NC_003028) DNA-binding respon .. . 37 0.46 
gi 16760440IrefINP_456057.11 (NC_003198) putative two-compo .. . 37 0.46 
gi 16120479IrefINP_403792.11 (NC_003143) transcriptional re .. . 37 0.48 
gi 15828317IrefINP_302580.11 (NC_002677) probable two-compo .. . 37 0.48 
gi 16262977IrefINP_435770.11 (NC_003037) putative response '" 37 0.49 
gi 160812181refiNP 393517.11 (NC 002578) 72K mitochondrial .. . 
gi14966951emb1CAA56022.11 (X79489) CDC27 0-618 protein [Sac .. . 

37 0.51 
37 0.52 

gil63193871refiNP 009469.11 (NC 001134) Protein required fo .. . 
gi176694661gb1AAF66142.11 (U81488) putative response regula .. . 

37 0.52 
37 0.53 

gi 21940391pdbl10DDI Ompr C-Terminal Domain (Ompr-C) From '" 37 0.54 
gi 18311346IrefINP_563280.11 (NC_003366) two-component resp .. . 37 0.55 
gi 61179721gb1AAF03932.11AF139908 2 (AF139908) LisR [Lister .. . 
gi 20766081emb1CAB08413.11 (Z95151) unknown [Mycobacterium '" 

37 0.55 
37 0.56 

gi 173519341gb1AAL38203.11AF319447 1 (AF319447) putative re .. . 37 0.56 
gi 18309822IrefINP_561756.11 (NC_003366) two-component resp .. . 37 0.56 
gi 5412081pirl IS41887 ompR protein - Salmonella typhi 37 0.57 
gi 74817391pirl IT36369 response regulator - Streptomyces co .. . 37 0.59 
gi 158935161refiNP 346865.11 (NC 003030) Response regulator .. . 
gi 13472041IrefINP=103608.11 (NC=002678) hypothetical prote .. . 

37 0.61 
37 0.62 

gi 15643165IrefINP_228209.11 (NC_000853) response regulator .. . 37 0.63 
gi 16800482IrefINP_470750.11 (NC_003212) two-component resp .. . 37 0.64 
gi 156734171refiNP 267591.11 (NC 002662) two-component syst .. . 
gi 73395081emb1CAB82844.11 (AJ277080) putative response reg .. . 

37 0.65 
37 0.65 

giI15613825IrefINP_242128.11 (NC_002570) BHl262-unknown con .. . 37 0.67 
giI17232815IrefINP_489363.11 (NC_003272) two-component tran .. . 37 0.68 
giI16126989IrefIN~_421553.11 (NC_002696) DNA-binding respon .. . 37 0.71 
gi16993781gb1AAA63138.11 (U15187) mtrX [Mycobacterium leprae] 37 0.74 
gill0956625IrefINP_066761.11 (NC_002576) two-component resp .. . 37 0.75 
gil155969961refiNP 250490.11 (NC 002516) probable two-compo .. . 
gi136876631gb1AAC62213.11 (AF049873) LcoR [Lactococcus 1actis] 

37 0.75 
37 0.78 

gi168625791gb1AAD30119.21 (AFI35388) DNA binding response r .. . 37 0.82 
gil15790410lrefiNP 280234.11 (NC 002607) Vng1389c [Halobact .. . 
giI15679902IrefINP=275211.11 (NC=000916) TPR-repeat-contain .. . 

37 0.83 
36 0.91 

giI15678111IrefINP_275226.11 (NC_000916) O-linked GlcNAc tr .. . 36 0.91 
gil183112221refiNP 563156.11 (NC 003366) two-component resp .. . 
giI15669130IrefINP=247935.11 (NC=000909) transformation sen .. . 

36 0.93 
36 0.95 

giI17227939IrefINP_484487.11 (NC_003272) hypothetical prote .. . 36 0.96 
giI15896015IrefINP_349364.11 (NC 003030) Response regulator .. . 36 0.99 

Alignments 

>giI16265157I ref INP_437949.11 
response regulator 

gi1151412971emb1CAC49809.11 
response regulator 

Length = 554 

(NC_003078) putative regulatory protein, possibly two-component 
[Sinorhizobium meliloti] 
(AL603647) putative regUlatory protein, possibly two-component 
[Sinorhizobium meliloti] 

Score = 1040 bits (2688), Expect = 0.0 
Identities = 554/554 (100%), Positives 554/554 (100%) 



Query: 1 MPCYQILFASCPDSERGRPGDAEVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHL 
MPCYQILFASCPDSERGRPGDAEVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHL 

Sbjct: 1 MPCYQILFASCPDSERGRPGDAEVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHL 

Query: 61 VGTRDRVVSKDELLQAVWGGRIVSESTITSHINAVRKAIGDTGGEQRLIRTVARKGFRFV 
VGTRDRVVSKDELLQAVWGGRIVSESTITSHINAVRKAIGDTGGEQRLIRTVARKGFRFV 

Sbjct: 61 VGTRDRVVSKDELLQAVWGGRIVSESTITSHINAVRKAIGDTGGEQRLIRTVARKGFRFV 

Query: 121 GDIRIGGIGEVRQPVGPGAALQASGGSGETASALVLPDKPSITVLPFQNLSGDPEQEYFA 
GDIRIGGIGEVRQPVGPGAALQASGGSGETASALVLPDKPSITVLPFQNLSGDPEQEYFA 

Sbjct: 121 GDIRIGGIGEVRQPVGPGAALQASGGSGETASALVLPDKPSITVLPFQNLSGDPEQEYFA 

Query: 181 DGIVEDIITALSRIRWLFVIARNSSFRYKGRAVEVKDVGRELGVRYVLEGSVRKSGNRVR 
DGIVEDIITALSRIRWLFVIARNSSFRYKGRAVEVKDVGRELGVRYVLEGSVRKSGNRVR 

Sbjct: 181 DGIVEDIITALSRIRWLFVIARNSSFRYKGRAVEVKDVGRELGVRYVLEGSVRKSGNRVR 

Query: 241 ITGQLIDATTGTHLWAERFEGTLDDIFELQDRMAESVVGAIAPQVERAEMERAKRKPTES 
ITGQLIDATTGTHLWAERFEGTLDDIFELQDRMAESVVGAIAPQVERAEMERAKRKPTES 

Sbjct: 241 ITGQLIDATTGTHLWAERFEGTLDDIFELQDRMAESVVGAIAPQVERAEMERAKRKPTES 

Query: 301 LDAHDYYLRGMAKLHSGTHEAIEAALPLFYRAIELDQEFASAYAGAAWCYFWRKLNGWMV 
LDAHDYYLRGMAKLHSGTHEAIEAALPLFYRAIELDQEFASAYAGAAWCYFWRKLNGWMV 

Sbjct: 301 LDAHDYYLRGMAKLHSGTHEAIEAALPLFYRAIELDQEFASAYAGAAWCYFWRKLNGWMV 

Query: 361 DRAEEIAEGARLARRAVELGRDDAVALTRSGHALGHLVGDLDGGIALIDRARLLNPNFAP 
DRAEEIAEGARLARRAVELGRDDAVALTRSGHALGHLVGDLDGGIALIDRARLLNPNFAP 

Sbjct: 361 DRAEEIAEGARLARRAVELGRDDAVALTRSGHALGHLVGDLDGGIALIDRARLLNPNFAP 

Query: 421 AWFLGGFLRVFRGEPESAIEHIEHAARLSPLDQEMFRMQAGTALAHFFAGRFDSALVWAE 
AWFLGGFLRVFRGEPESAIEHIEHAARLSPLDQEMFRMQAGTALAHFFAGRFDSALVWAE 

Sbjct: 421 AWFLGGFLRVFRGEPESAIEHIEHAARLSPLDQEMFRMQAGTALAHFFAGRFDSALVWAE 

Query: 481 RALGNLPSLLVAVALVAASHALAGRTEEARKTMQRLRALDPSLRVSTLRDWLPIHRPEDL 
RALGNLPSLLVAVALVAASHALAGRTEEARKTMQRLRALDPSLRVSTLRDWLPIHRPEDL 

Sbjct: 481 RALGNLPSLLVAVALVAASHALAGRTEEARKTMQRLRALDPSLRVSTLRDWLPIHRPEDL 

Query: 541 ARFADGLRLAGLPE 554 
ARFADGLRLAGLPE 

Sbjct: 541 ARFADGLRLAGLPE 554 
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>gi I13471899IrefINP_103466.11 
gi1140226431dbj1BAB49252.11 

Length = 541 

(NC 002678) adenyl ate cyclase [Mesorhizobium loti) 
(AP002998) adenylate cyclase [Mesorhizobium loti) 

Score = 396 bits (1017), Expect = e-109 
Identities = 237/534 (44%), Positives = 321/534 (59%), Gaps = 15/534 (2%) 

Query: 20 GDAEVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWG 79 
G + + ++F 0+ LD +RREL R +++V PQVFDLL +L+ R+RVVSKD+L+ AVW 

Sbjct: 22 GASNLPYLFEDFALDGDRRELRRGNSLIAVEPQVFDLLQYLIRNRERVVSKDDLVDAVWQ 81 

Query: 80 GRIVSESTITSHINAVRKAIGDTGGEQRLIRTVARKGFRFVGDIRIGGIGEVRQPVGPGA 139 
GRIVS++T+ S +NA R A+ 0 G +QRL+RT R+GFRFVG + E PV P 

Sbjct: 82 GRIVSDATLASRVNAARSALQDNGEQQRLVRTFPRRGFRFVGTVHEEAGAEATAPVEPA- 140 

Query: 140 ALQASGGSGETASALVLPDKPSITVLPFQNLSGDPEQEYFADGIVEDIITALSRI RWLFV 199 
L +P +PSI VLPF NLSGDP+Q+YFADG+VEDIIT LSRIRWLFV 

Sbjct: 141 -----------KPGLGIPARPSIAVLPFVNLSGDPDQDYFADGMVEDIITGLSRIRWLFV 189 

Query: 200 IARNSSFRYKGRAVEVKDVGRELGVRYVLEGSVRKSGNRVRITGQLIDATTGTHLWAERF 259 
IARNSSF YKGRAV++K VG+ELGVRYVLEGSVRK G+RVRITGQLID G HLWAER+ 

Sbjct: 190 IARNSSFTYKGRAVDMKQVGQELGVRYVLEGSVRKVGSRVRITGQLIDTEDGGHLWAERY 249 

Query: 260 EGTLDDIFELQDRMAESVVGAIAPQVERAEMERAKRKPTESLDAHDYYLRGMAKLHSGTH 319 
+ L D+F LQD + SVV AI P + RAE+ER KR+ +SLDA+D +LR + +++ 

Sbjct: 250 DRELTDVFALQDEITISVVAAIEPNLRRAEIERVKRQRPDSLDAYDLFLRALPDVYTFMP 309 

Query: 320 EAIEAALPLFYRAIELDQEFASAYAGAAWCYFWRKLNGWMVDRAEEIAEGARLARRAVEL 379 
+ LPL +A+ ++ +A + AAW + + G M +AE + +R A A+E 
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Sbjct: 310 

Query: 380 

Sbjct: 368 

Query: 440 

Sbjct: 428 

Query: 500 

Sbjct: 488 

QGAARGLPLLDQALAIEPSYALVHGFAAWAHQTLFIRGGM--QAEHSGKASRHAHAAIEH 367 

GRDDAVALTRSGHALGHLVGDLDGGIALIDRARLLNPNFAPAWFLGGFLRVFRGEPESAI 439 
G DA+AL +G +G + D +A L+ + A + G + G+ AI 
GSGDAMALALAGFTIGLVEHDRKLADEAFSQALSLSASCAFVYAFGCVPVAYGGDATRAI 427 

EHIEHAARLSPLDQEMFRMQAGTALAHFFAGRFDSALVWAERALGNLPSLLVAVALVAAS 499 
+ E A RL+PLD Q +F AGR + A+ RA+ P + +AA 
DWGEQALRLNPLDAMNCVPQGMIGFGNFLAGRHEQAIAAGRRAVEMNPGFSILHGWLAAP 487 

HALAGRTEEARKTMQRLRALDPSLRVSTLRDWLPIHRPEDLARFADGLRLAGLP 553 
A GR EEA+ RL ALDP + + + P + + +RLAGLP 

LARLGRIEEAKAAGSRLMALDPHFTIGRWSAAVGL-APAIIDDVTEAMRLAGLP 540 
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>giI13473448IrefINP_105015.11 
gi1140241971dbj1BAB50801.11 

Length = 581 

(NC_002678) adenylate cyclase cya3 [Mesorhizobium loti) 
(AP003003) adenylate cyclase; Cya3 [Mesorhizobium loti) 

Score = 302 bits (773), Expect = 7e-81 
Identities = 176/438 (40%), positives = 255/438 (58%), Gaps = 7/438 (1%) 

Query: 116 GFRFVGDIRIGGIGEVRQPVGPGAALQASGGSGETASALVLPDKPSITVLPFQNLSGDPE 175 
GF +GD+R+ I +PV A + S A+ LP+KPSI VLPF N+SGDP+ 

Sbjct: 150 GFTPLGDLRLKNI---ERPV--RAYRVETDASASVAAPPALPEKPSIAVLPFTNMSGDPD 204 

Query: 176 QEYFADGIVEDIITALSRIRWLFVIARNSSFRYKGRAVEVKDVGRELGVRYVLEGSVRKS 235 
QEYFADG+VEDIIT LSR+ FVIARNSSF YKGRAV+++ VGRELGVRYVLEGS+R++ 

Sbjct: 205 QEYFADGLVEDIITGLSRVNSFFVIARNSSFTYKGRAVDLRQVGRELGVRYVLEGSIRRA 264 

Query: 236 GNRVRITGQLIDATTGTHLWAERFEGTLDDIFELQDRMAESVVGAIAPQVERAEMERAKR 295 
G+RVRI+GQL+DA +G H+WA+RFEG L DIF+LQD++ ESVVGA+ P + E+++A+ 

Sbjct: 265 GSRVRISGQLVDAISGHHVWADRFEGDLSDIFDLQDKVTESVVGAVEPSIRLQEIKQARM 324 

Query: 296 KPTESLDAHDYYLRGMAKLHSGTHEAIEAALPLFYRAIELDQEFASAYAGAAWCYFWRKL 355 
KPT+ + A+D YLR + + +S TEL A+ +D F A A+ 

Sbjct: 325 KPTDYISAYDLYLRALPRFYSMTREGFADVRRLTNEALSIDPGFNLAKGLGAYIRSLSVS 384 

Query: 356 NGWMVDRAEEIAEGARLARRAVELGRDDAVALTRSGHALGHLVGDLDGGIALIDRARLLN 415 
W +++ R+AR + RDD +L + + + D + + I+R+ LLN 

Sbjct: 385 QCW--HEPDDVRVAVRMAREVLAEARDDPTSLRFAAQVIAYSAKDYEMALGAIERSLLLN 442 

Query: 416 PNFAPAWFLGGFLRVFRGEPESAIEHIEHAARLSPLDQEMFRMQAGTALAHFFAGRFDSA 475 
PN A G++ P AIEH A RLSP+D E +G +++ R++ A 

Sbjct: 443 PNSAQGHTGSGWVNAHSSRPLVAIEHFHRAMRLSPVDPEKGIALSGIGMSYLMLERYEEA 502 

Query: 476 LVWAERALGNLPSLLVAVALVAASHALAGRTEEARKTMQRLRALDPSLRVSTLRDWLPIH 535 
L W ERAL +P+ + +V + R +EA+ +RL P+ ++ R P 

Sbjct: 503 LAWGERALHEMPNYGSSHRVVIMALVKLNRLDEAQAAARRLMEAFPTYTLTLQRQINPWL 562 

Query: 536 RPEDLARFADGLRLAGLP 553 
R+ + L ++G+P 

Sbjct: 563 DKVFAERYVEALGISGVP 580 

>giI13472852IrefINP_104419.ll (NC_002678) adenylate cyclase cya3 [Sinorhizobium meliloti) 
[Mesorhizobium loti) 

gi1140235991dbj1BAB50205.11 (AP003001) adenylate cyclase; Cya3 [Mesorhizobium loti) 
Length = 589 

Score = 275 bits (703), Expect = ge-73 
Identities = 182/418 (43%), positives = 239/418 (56%), Gaps = 7/418 (1%) 

Query: 138 GAALQASGGSGETAS--ALVLPDKPSITVLPFQNLSGDPEQEYFADGIVEDIITALSRIR 195 
G+A + + ETA A P K SI VLPF N+SGD EQ+YFADGI EDIITALS++ 

Sbjct: 174 GSAGTKAAATSETAGRPATAAPPKLSIAVLPFANMSGDAEQDYFADGISEDIITALSKLS 233 

Query: 196 WLFVIARNSSFRYKGRAVEVKDVGRELGVRYVLEGSVRKSGNRVRITGQLIDATTGTHLW 255 
LFVIARNSSF +KG+ V+V++VG +LGVR+VLEGSVRKSGNRVRIT QLIDA +G HLW 

Sbjct: 234 QLFVIARNSSFTFKGQNVQVQEVGTKLGVRHVLEGSVRKSGNRVRITAQLIDAISGGHLW 293 



--------------~---~-------------- - ---------------

Query: 256 AERFEGTLDDIFELQDRMAESVVGAIAPQVERAEMERAKRKPTESLDAHDYYLRGMAKLH 315 
AERF+ L DIF +QD + + +VGA+A + + +R + + +A+D +LRG H 

Sbjct: 294 AERFDRELTDIFAVQDDVTQQIVGALALNLTEGDRQRLAPEHPRNAEAYDCFLRGRELWH 353 

Query: 316 SGTHEAIEAALPLFYRAIELDQEFASAYAGAAWCYFWRKLNGWMVDRAEEIAEGARLARR 375 
T E AA + RAI+LD FASA+A A Y LN W E +A+ +A R 

Sbjct: 354 RLTKETNVAARDVLQRAIDLDPNFASAHAFLALTYVLDYLNRWSASPPESMAQAEEVATR 413 

Query: 376 AVELGRDDAVALTRSGHALGHLVGDL-DGGIALIDRARLLNPNFAPAWFLGGFLRVFRGE 434 
AV L DD+ A+ L DG I +RA +LNPNFA + G + G 

Sbjct: 414 AVAL--DDSDPWAHWALAIAKLYTRRHDGAIDEAERAIVLNPNFAEGHVILGEALYYSGR 471 

Query: 435 PESAIEHIEHAARLSPLDQEMFRMQAGTALAHFFAGRFDSALVWAERALGNLPSLLVAVA 494 
PE A+E A L+P ++ + ALA F GR++ A+ + L V+ A 

Sbjct: 472 PEEALESFARAKTLNPYFPDV--LLHFQALAAFQLGRYEEAVDLLLQRLARNAVTDVSRA 529 

Query: 495 LVAASHALAGRTEEARKTMQRLRALDPSLRVSTLRDWLPIHRPEDLARFADGLRLAGL 552 
L+AA + GR EAR Q + L+P + R LP P D DGLR AG+ 

Sbjct: 530 LLAACYGHLGRFAEARAAWQEVLRLNPDYSLEYRRKVLPYKNPADFELVVDGLRKAGV 587 
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>giI15965348IrefINP_385701.11 (NC_003047) HYPOTHETICAL TRANSMEMBRANE PROTEIN [Sinorhizobiurn 
rne1ilotil 

gi1150745281ernb1CAC46174.11 (AL591787) HYPOTHETICAL TRANSMEMBRANE PROTEIN [Sinorhizobiurn 
rnelilotil 

Length = 502 

Score = 271 bits (693), Expect = 1e-71 
Identities = 200/542 (36%), Positives = 277/542 (50%), Gaps = 56/542 (10%) 

Query: 25 QFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVS 84 
+F+FG +VLD L R + V+VG + LL LVG ++ K EL+ A W GR V 

Sbjct: 5 RFVFGPFVLDPGAGTLVRNDEPVAVGYRGLKLLEALVGRPGEILGKAELMDAAWSGRAVE 64 

Query: 85 ESTITSHINAVRKAIGDTGGEQRLIRTVARKGFRFVGDIRIGGIGEVRQPVGPGAALQAS 144 
E +T I +RK +G I T+ R G+RF G + G G R P 

Sbjct: 65 EGNLTVQIAQLRKMLGAPPDGGEWIATIPRVGYRFTGPVEKAG-GAKRNP---------- 113 

Query: 145 GGSGETASALVLPDKPSITVLPFQNLSGDPEQEYFADGIVEDIITALSRIRWLFVIARNS 204 
L LPD+PSI VLPF N S DPEQE FADG+ ED+IT LSRI LFVIARNS 

Sbjct: 114 ---------LPLPDEPSIAVLPFVNFSSDPEQESFADGLTEDLITDLSRIYGLFVIARNS 164 

Query: 205 SFRYKGRAVEVKDVGRELGVRYVLEGSVRKSGNRVRITGQLIDATTGTHLWAERFEGTLD 264 
+F +KG+A +V+++ +LGVRY+LEGS R++ RVRI QL+DA +G HLWAERF+ +L+ 

Sbjct: 165 TFAFKGKARDVREIAEDLGVRYLLEGSARRAAGRVRINAQLVDAVSGNHLWAERFDRSLE 224 

Query: 265 DIFELQD----RMAESVVGAIAPQVERAEMERAKRKPTESLDAHDYYLRGMAKLHSGTHE 320 
DIF +QD ++ E+++G + PQ A R ++L+A+D +R + 

Sbjct: 225 DIFAVQDEVTGKIVEALLGRLRPQ--------APRNRPKNLEAYDLCVRARKLIDDSPQT 276 

Query: 321 AIEAALPLFYRAIELDQEFASAYAGAAWCYFWRKLNGWM--VDRAEEI----AEGARLAR 374 
A EA L + RA+ LD E+A AY W +N WM V E + + LAR 

Sbjct: 277 AREAHL-MLTRAVSLDPEYAEAYR-------WLAMNHWMRWVHWGEPVEPNRSVALELAR 328 

Query: 375 RAVELGRDDAVALTRSGHALGH--LVGDLDGGIALIDRARLLNPNFAPAWFLGGFLRVFR 432 
+AV + +DA + L + + D A +A L+PN A W + V 

Sbjct: 329 KAVAIDPNDAGCRWVLANLLAYERSFAEADAEFA---KAIELDPNEADTWATLSDIAVLA 385 

Query: 433 GEPESAIEHIEHAARLSPLDQEMFRMQAGTALAHFFAGRFDSALVWAERALGNLPSLLVA 492 
G E +EHI A RL+P + + G A + AG +++A+ R S + 

Sbjct: 386 GRVEEGVEHIRKAFRLNPFPASWYYLTLGQ--AQYAAGEYEAAVETLRRDETYRTS---S 440 

Query: 493 VALVAASHALAGRTEEARKTMQRLRALDPSLRVSTLRDWLPIHRPEDLARFADGLRLAGL 552 
+AAS A GR +EAR ++ +P D P LA F DG R AGL 

Sbjct: 441 RRFLAASLAQLGRLDEARAEVELFLVGNPHFTTRHWADTEPFRDAATLAHFVDGYRKAGL 500 

Query: 553 PE 554 
PE 

Sbjct: 501 PE 502 
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>gij13473907jrefjNP 105475.lj 
gij14024658jdbjjBAB5l26l.lj 

Length = 502 

(NC_002678) adenylate cyclase cya3 [Mesorhizobium loti] 
(AP003004) adenylate cyclase; Cya3 [Mesorhizobium loti] 

Score = 257 bits (656), Expect = 2e-67 
Identities = 201/538 (37%), Positives = 268/538 (49%), Gaps = 48/538 (8%) 

Query: 25 QFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVS 84 
+F FG +VLD L R V+VG + LL LVG ++ K EL+ A W G V 

Sbjct: 5 RFAFGPFVLDPGAGTLLRNDDPVAVGYRGLKLLAALVGRPGEILEKAELMDAAWPGTAVE 64 

Query: 85 ESTITSHINAVRKAIGDTGGEQRLIRTVARKGFRFVGDIRIGGIGEVRQPVGPGAALQAS 144 
E +T I +RK +G I TV R G+RF G I + R+P 

Sbjct: 65 EGNLTVQIAQLRKLLGPPADGGEWISTVPRVGYRFTGAIEQLDRAK-RKP---------- 113 

Query: 145 GGSGETASALVLPDKPSITVLPFQNLSGDPEQEYFADGIVEDIITALSRIRWLFVIARNS 204 
L LPDKPSI VLPF NLS DPEQE FADG+ ED+IT LSR LFVIARNS 

Sbjct: 114 ---------LPLPDKPSIAVLPFVNLSNDPEQEAFADGLTEDLITDLSRAPGLFVIARNS 164 

Query: 205 SFRYKGRAVEVKDVGRELGVRYVLEGSVRKSGNRVRITGQLIDATTGTHLWAERFEGTLD 264 
+F YKG+A++V+ + ELGVRY+LEGS R++ RVRI QL+DA +G HLWAERF+ LD 

Sbjct: 165 TFAYKGKAMDVRAIAEELGVRYLLEGSARRAAGRVRINAQLVDAKSGEHLWAERFDRGLD 224 

Query: 265 DIFELQDRMAESVVGAIAPQVERAEMERAKRKPTESLDAHDYYLRGMAKLHSGTHEAlEA 324 
DIF +QD +V A+ + R + +PT +L+A+D +R + A EA 

Sbjct: 225 DIFAVQDEATAKIVEAL---LGRLRAPPPRNRPT-NLEAYDLCVRARKLIEESPQTAREA 280 

Query: 325 ALPLFYRAIELDQEFASAYAGAAWCYFWRKLNGWM--------VDRAEEIAEGARLARRA 376 
L L RA+ LD E+A A+ W +N WM VD IA LAR+A 

Sbjct: 281 HL-LLTRAVSLDPEYAEAHR-------WLAMNHWMGWVHWGEPVDPNRRIA--LELARKA 330 

Query: 377 VELGRDDAVALTRSGHALGHLVGDLDGGIALIDRARLLNPNFAPAWFLGGFLRVFRGEPE 436 
V + +DA G+ L + + A +A L+PN A AW + V G E 

Sbjct: 331 VAIDPNDAGCRWVLGNLLAY-EHSFEESEAEFAKAFELDPNEADAWATLSDIAVLAGRVE 389 

Query: 437 SAIEHIEHAARLSPLDQEMFRMQAGTALAHFFAGRFDSALVWAERALGNLPSLLVAVALV 496 
+EHI A RL+P + + G A + A +++A+ R S + + 

Sbjct: 390 EGLEHIRKAFRLNPYPASWYYLTLGE--AQYAARDYEAAVETLRREETYRTS---SRRFL 444 

Query: 497 AASHALAGRTEEARKTMQRLRALDPSLRVSTLRDWLPIHRPEDLARFADGLRLAGLPE 554 
AAS A GR +EAR ++ +P S P F DG R AGLP+ 

Sbjct: 445 AASLAQLGRLDEARAEVEMFLIGNPHFTTSYWVWTEPFRDDAMRDHFVDGFRKAGLPD 502 

>gij16263314jrefjNP_436107.lj (NC 003037) CyaF5 adenyl ate cyclase [Sinorhizobium meliloti] 
gij17380491jspjQ9Z3QOjCYA3_RHIME Putative adenylate cyclase 3 (ATP pyrophosphate-lyase 3) 

(Adenylyl 
cyclase 3) 

gij14523994jgbjAAK65519.lj (AE007273) CyaF5 adenylate cyclase [Sinorhizobium meli1oti] 
Length = 587 

Score = 235 bits (599), Expect = 1e-60 
Identities = 155/397 (39%), Positives = 217/397 (54%), Gaps = 4/397 (1%) 

Query: 156 LPDKPSITVLPFQNLSGDPEQEYFADGIVEDIITALSRIRWLFVIARNSSFRYKGRAVEV 215 
LP KPSI VLPF N+SGDPEQ YFADGI EDIIT LS++ LFVIARNSSF YKG+ ++ 

Sbjct: 193 LPAKPSIAVLPFDNMSGDPEQGYFADGITEDIITDLSKVSGLFVIARNSSFAYKGKTPDI 252 

Query: 216 KDVGRELGVRYVLEGSVRKSGNRVRITGQLIDATTGTHLWAERFEGTLDDIFELQDRMAE 275 
+ V RELGVRYVLEGSVR++ NR+RI Q+ID TTG HLWAER++ L+DIF +QD + 

Sbjct: 253 RKVSRELGVRYVLEGSVRRAANRIRINAQMIDGTTGGHLWAERYDRGLEDIFAVQDEVTR 312 

Query: 276 SVVGAIAPQVERAEMERAKRKPTESLDAHDYYLRGMAKLHSGTHEAIEAALPLFYRAIEL 335 
++V A+ ++ E ER + + +A+D +R + + A + +R +E+ 

Sbjct: 313 TIVNALRVKLTAGEEERRESRGKVDPEAYDLLVRSRQAILQFNALSSMEARRMLHRVLEI 372 

Query: 336 DQEFASAYAGAAWCYFWRKLNGWMVDRAEEIAEGARLARRAVELGRDDAVALTRSGHALG 395 
D A+A+A + +N W + + + LA+ A++ + AL 

Sbjct: 373 DPGMAAAHASLSIIALTDFINQWNGATPDNLTQALGLAQEAIDTDGSEPQGHYTLALALS 432 



Query: 396 HLVGDLDGGIALIDRARLLNPNFAPAWFLGGFLRVFRGEPESAIEHIEHAARLSPLDQEM 455 
+ LD +RA L+PN A A+ G +R F+G E A+ A RL P 

Sbjct: 433 WM-RRLDEAEHAAERAIELDPNSANAYTALGTIRDFQGRHEEALALYTRAHRLDPQFDLS 491 

Query: 456 FRMQAGTALAHFFAGRFDSALVWAERALGNLPSLLVAVALVAASHALAGRTEEARKTMQR 515 
Q G AL + GRFD A V +R L P + +A + GR EEAR + 

Sbjct: 492 LHFQ-GRALLNL--GRFDEAEVAFKRRLLLAPRSDMTRFYLACLYGRTGRHEEARGYWRE 548 

Query: 516 LRALDPSLRVSTLRDWLPIHRPEDLARFADGLRLAGL 552 
+ ++PS V LR LP P + R +GLR AG+ 

Sbjct: 549 VLGVNPSFSVDHLRRSLPYQDPHLMDRLVEGLREAGV 585 
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>giI13471136IrefINP_102705.11 
gi1140218801dbj1BAB48491.11 

Length = 581 

(NC 002678) adeny1ate cyclase [Mesorhizobiurn loti] 
(AP002996) adenyl ate cyclase [Mesorhizobiurn loti] 

Score = 234 bits (597), Expect = 2e-60 
Identities = 189/527 (35%), Positives = 275/527 (51%), Gaps = 34/527 (6%) 

Query: 51 PQVFDLLLHLVGTRDRVVSKDELLQA---------VWGGRIVSEST--------ITSHIN 93 
P D L V T++R+ ++ L + + G ++ + T + + + 

Sbjct: 66 PSAVDALQFAVETQERITLRNTDLPSERRMAFRMGINAGEVILDETTIYGDCVNVAARLE 125 

Query: 94 AVRKAIGDTGGEQRLIRTVARKGFRFV--GDIRIGGIGEVRQPVGPGAALQASGGSGETA 151 
V + G G + + + F+ GD + I + G QA G A 

Sbjct: 126 KVSEPGGVVIGRSVYDQVSGKLPYEFIDLGDHTMKNIAGAVRAYRVGTGEQAQEGPVAIA 185 

Query: 152 SA--LVLPDKPSITVLPFQNLSGDPEQEYFADGIVEDIITALSRIRWLFVIARNSSFRYK 209 
SA L LP KPS+ VLPF N+S DPEQEYF+DGI ED+IT LSR + LFVIARNSSF +K 

Sbjct: 186 SANDLPLPFKPSVAVLPFANMSADPEQEYFSDGITEDLITELSRSQSLFVIARNSSFVFK 245 

Query: 210 GRAVEVKDVGRELGVRYVLEGSVRKSGNRVRITGQLIDATTGTHLWAERFEGTLDDIFEL 269 
GR+V +VGR+LGVRYV+EGSVRK+G RVRIT QLI+A++G H+WAER++ ++DD+F + 

Sbjct: 246 GRSVNTTEVGRKLGVRYVVEGSVRKAGARVRITAQLIEASSGNHVWAERYDRSIDDLFAV 305 

Query: 270 QDRMAESVVGAIAPQVERAEMERAKRKPTESLDAHDYYLRGMAKLHSGTHEAIEAALPLF 329 
QD + E + A+ +V AE+ RA++ T SL A+D +LRGM H T + AA+ F 

Sbjct: 306 QDEVTERIAWALVGKVGTAEIARARQTKT-SLGAYDAFLRGMEAAHRFTEDDTIAAIEFF 364 

Query: 330 YRAIELDQEFASAYAGAAWCYFWRKLNGWMVDRAEEIAEGARLARRAVELGRDDAVALTR 389 
A+ + A +A A Y L+ + D + A + A RA+ELG DA L 

Sbjct: 365 KLALRGQPDSARGHACLADAY--ATLSAFRADGGLK-ALAMQSALRAIELG--DASGLAE 419 

Query: 390 S-GHALGHLVGDLDGGIALIDRARLLNPNFAPAWFLGGFLRVFRGEPESAIEHIEHAARL 448 
+ AL GD + RA +L P A A G++ ++ G+ A E E RL 

Sbjct: 420 AVVAALYAWKGDFEAAETHGQRALVLGPTNALALNWVGYISLWDGQLARAREIGERLQRL 479 

Query: 449 SPL-DQEMFRMQAGTALAHFFAGRFDSALVWAERALGNLPSLLVAVALVAASHALAGRTE 507 
+PL D+++ + A T H+ G ++++L R N + A +AA GR E 

Sbjct: 480 NPLEDRDIHELLAFT---HYLLGDYEASLRSFRRWDNN--NYDRGFANLAACLGQLGRAE 534 

Query: 508 EARKTMQRLRALDPSLRVSTLRDWLPIHRPEDLARFADGLRLAGLPE 554 
EAR R P +S + P R EDL + +GLR AG+ + 

Sbjct: 535 EARSAWGRCLQCKPGFTLSDYKRDSPYRRQEDLEHWLEGLRKAGIAD 581 

>giI15965803IrefINP_386156.11 (NC_003047) PROBABLE ADENYLATE/GUANYLATE CYCLASE PROTEIN 
[Sinorhizobiurn meli1oti] 

gi1150750721ernb1CAC46629.11 (AL591789) PROBABLE ADENYLATE/GUANYLATE CYCLASE PROTEIN 
[Sinorhizobium rneli1oti] 

Length = 589 

Score = 231 bits (588), Expect = 2e-59 
Identities = 155/424 (36%), Positives = 223/424 (52%), Gaps = 12/424 (2%) 

Query: 142 QASGGSGETASALVLPD------KPSITVLPFQNLSGDPEQEYFADGIVEDIITALSRIR 195 
Q G +GE A D +PSI VLPF NLS EQE+F+DG E++I L+R R 

Sbjct: 167 QPGGAAGEEPPAPAQTDPLPGKKRPSIAVLPFVNLSSVEEQEHFSDGFTEELIATLARCR 226 

Query: 196 WLFVIARNSSFRYKGRAVEVKDVGRELGVRYVLEGSVRKSGNRVRITGQLIDATTGTHLW 255 
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WL V+ARNSSF +KG+A +v+ V +LGV+YV+EGS+R++ NR+RIT QL+ TG LW 
Sbjct: 227 WLRVVARNSSFTFKGKAADVRRVAEDLGVKYVIEGSIRRAANRIRITAQLLSGETGMLLW 286 

Query: 256 AERFEGTLDDIFELQDRMAESVVGAIAPQVERAEMERAKRKPTESLDAHDYYLRGMAKLH 315 
AER++ LDD+F LQD +A + G + P++ E + +DA + YL+G+ L+ 

Sbjct: 287 AERYDRMLDDVFVLQDEIAGQITGTVEPELGFIEFAALRGHTATDMDAWNIYLKGLCHLY 346 

Query: 316 SGTHEAIEAALPLFYRAIELDQEFASAYAGAAWCYFWRKLNGWMVDRAEEIAEGARLARR 375 
E + + LF RAI+L+ FA A+A A+ + G + +RAE IA+ LA R 

Sbjct: 347 KFDLENLRISKALFERAIDLEPAFAQAHARLAYVHIQLGWYGPLDERAERIADATALAER 406 

Query: 376 AVELGRDDAVALTRSGHALGHLVGDLDGGIALIDRARLLNPNFAPAWFLGGFLRVFRGEP 435 
A+ L + A GAL G GI + A L+ +FA F G + P 

Sbjct: 407 AIALDDREPAAHLALGRARA-LGGQPQRGIDHLRNALRLDASFAQGHFALGQALCYVCRP 465 

Query: 436 ESAIEHIEHAARLSPLDQEMFRMQAGTALAHFFAGRFDSALVWAERALGNLPSLLVAVAL 495 
E I I A RLSP D ++ A+AH+ +GRF A A +L + + 

Sbjct: 466 EEGIAAINEAFRLSPRDPHLWTFYNMVAIAHYQSGRFAQAAEAARASLRQENATFWPAMV 525 

Query: 496 VAASHALAGRTEEARKTMQRLRALDPSLRVSTLR-----DWLPIHRPEDLARFADGLRLA 550 
+AAS R++EA + L P + V T R +P+ + + RF L A 

Sbjct: 526 LAASLGATERSDEAGSAVANLLRRRPDMTVKTARAEFYFGSVPVMPEDFIDRFVRDLHRA 585 

Query: 551 GLPE 554 
GLP+ 

Sbjct: 586 GLPD 589 
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>gij4468712jernbjCAB38103.1j (AJ225896) adenylate cyclase cya3 [Sinorhizobium meli1oti] 
Length = 586 

Score = 228 bits (581), Expect = 1e-58 
Identities = 152/392 (38%), positives = 212/392 (53%), Gaps = 4/392 (1%) 

Query: 161 SITVLPFQNLSGDPEQEYFADGIVEDIITALSRIRWLFVIARNSSFRYKGRAVEVKDVGR 220 
SI VLPF N+SGDPEQ YFADGI EDIIT LS++ LFVIARNSSF YKG+ ++ V R 

Sbjct: 197 SIAVLPFDNMSGDPEQGYFADGITEDIITDLSKVSGLFVIARNSSFAYKGKTPNIRKVSR 256 

Query: 221 ELGVRYVLEGSVRKSGNRVRITGQLIDATTGTHLWAERFEGTLDDIFELQDRMAESVVGA 280 
ELGVRYVLEGSVR++ NR+RI Q+ID TTG HLWAER++ L+DIF +QD + ++V A 

Sbjct: 257 ELGVRYVLEGSVRRAANRIRINAQMIDGTTGGHLWAERYDRGLEDIFAVQDEVTRTIVNA 316 

Query: 281 IAPQVERAEMERAKRKPTESLDAHDYYLRGMAKLHSGTHEAIEAALPLFYRAIELDQEFA 340 
+ ++ E ER + + +A+D +R + + A + +R +E+D A 

Sbjct: 317 LRVKLTAGEEERRESRGKVDPEAYDLLVRSRQAILQFNALSSMEARRMLHRVLEIDPGMA 376 

Query: 341 SAYAGAAWCYFWRKLNGWMVDRAEEIAEGARLARRAVELGRDDAVALTRSGHALGHLVGD 400 
+A+A + +N W + + + LA+ A++ + AL + 

Sbjct: 377 AAHASLSIIALTDFINQWNGATPDNLTQALGLAQEAIDTDGSEPQGHYTLALALSWM-RR 435 

Query: 401 LDGGIALIDRARLLNPNFAPAWFLGGFLRVFRGEPESAIEHIEHAARLSPLDQEMFRMQA 460 
LD +RA L+PN A A+ G +R F+G E A+ A RL P Q 

Sbjct: 436 LDEAEHAAERAIELDPNSANAYTALGTIRDFQGRHEEALALYTRAHRLDPQFDLSLHFQ- 494 

Query: 461 GTALAHFFAGRFDSALVWAERALGNLPSLLVAVALVAASHALAGRTEEARKTMQRLRALD 520 
G AL + GRFD A V +R L P + +A + GR EEAR + + +D 

Sbjct: 495 GRALLNL--GRFDEAEVAFKRRLLLAPRSDMTRFYLACLYGRTGRHEEARGYWREVLGVD 552 

Query: 521 PSLRVSTLRDWLPIHRPEDLARFADGLRLAGL 552 
PS V LR LP P + R +GLR AG+ 

Sbjct: 553 PSFSVDHLRRSLPYQDPHLMDRLVEGLREAGV 584 

>gij15966747jrefjNP_387100.1j (NC_003047) PUTATIVE ADENYLATE CYCLASE PROTEIN [Sinorhizobium 
meli1oti] 

gij15076019jernbjCAC47573.1j (AL591792) PUTATIVE ADENYLATE CYCLASE PROTEIN [Sinorhizobium 
meliloti] 

Length = 590 

Score = 203 bits (517), Expect = 4e-51 
Identities = 172/514 (33%), Positives = 252/514 (48%), Gaps 30/514 (5%) 



---------------- ---------- -- - - -- - -- ---------- --------------- --

Query: 35 QERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVSESTITSHINA 94 
Q+RR R G +++G +FD + G + ++ E L V GG V+ + T + 

Sbjct: 88 QDRRIEFRIG--INLGDIIFD-EDDIFGDGVNIAARIEQLADV-GGICVTAAVATQVADR 143 

Query: 95 VRKAIGDTGGEQRLIRTVARKGFRFVGDIRIGGIGEVRQPVGPGAALQASGGSGETASAL 154 
+ I D G +++++ ++R F R+G G V PEA 

Sbjct: 144 IDVPIEDLG--EKMLKNISRPIHLF----RVGIEGPVLPPF------------PEATDAP 185 

Query: 155 VLPDKPSITVLPFQNLSGDPEQEYFADGIVEDIITALSRIRWLFVIARNSSFRYKGRAVE 214 
KPSI VLPF N+SGDP+QE+FADG+ EDIIT LSR LFVI+RNSSF YK + V 

Sbjct: 186 RAISKPSIVVLPFDNMSGDPDQEFFADGLTEDIITELSRRHELFVISRNSSFVYKNQPVN 245 

Query: 215 VKDVGRELGVRYVLEGSVRKSGNRVRITGQLIDATTGTHLWAERFEGTLDDIFELQDRMA 274 
V++V +LG +Y++EGSVRK G+RVR+T QLIDA H+WA++++ LDDIF +QD + 

Sbjct: 246 VREVAEKLGAQYLVEGSVRKIGDRVRVTVQLIDAVNDAHIWADKYDRRLDDIFAIQDEVT 305 

Query: 275 ESVVGAIAPQVERAEMERAKRKPTESLDAHDYYLRGMAKLHSGTHEAIEAALPLFYRAIE 334 
++ + +VE A+ + R ++ A++ L H TEA L RA+ 

Sbjct: 306 AAIAATLPGRVEAAQRDLLARTKPANMAAYECALAAKVLHHRSTVADNEQAQALIDRAVA 365 

Query: 335 LDQEFASAYAGAAWCYFWRKLNGWMVDRAEEIAEGARLARRAVELGRDDAVALTRSGHAL 394 
LD +A A+A A ++GW D+ AE RA+ L +DA + R A+ 

Sbjct: 366 LDPGYAHAHAWRACILGQAWVHGWCEDKDAVWAEIVAELDRALALDDNDA-DVHRILAAV 424 

Query: 395 GHLVGDLDGGIALIDRARLLNPNFAPAWFLGGFLRVFRGEPESAIEHIEHAARLSPLDQE 454 
L +RA LNPN+ G L + G PE +E I A +L+P E 

Sbjct: 425 NVNNNALTTARYHQERALSLNPNYDLVVVQQGELLTWLGRPEEGVEWIRKAMQLNPHHPE 484 

Query: 455 MFRMQAGTALAHFFAGRFDSALVWAERALGNLPSL-LVAVALVAASHALAGRTEEARKTM 513 
F G AHF A ++ A+ A +L L V A VAA + GAM 

Sbjct: 485 RFWSHLGK--AHFAARQYGEAI----EAFMHLSVLDHVQHAFVAACYGWLGDDIAAHAHM 538 

Query: 514 QRLRALDPSLRVSTLRDWLPIHRPEDLARFADGL 547 
+++R L P + + DL ++GL 

Sbjct: 539 EKVRTLAPDFDLDAFLATQHYVQESDLQHLSEGL 572 
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>giI15966522IrefINP_386875.11 (NC_003047) PROBABLE ADENYLATE/GUANYLATE CYCLASE PROTEIN 
[Sinorhizobium melilotil 

gi1150757931emb1CAC47348.11 (AL591791) PROBABLE ADENYLATE/GUANYLATE CYCLASE PROTEIN 
[Sinorhizobium melilotil 

Length = 634 

Score = 197 bits (502), Expect = 2e-49 
Identities = 145/394 (36%), positives = 201/394 (50%), Gaps = 46/394 (11%) 

Query: 161 SITVLPFQNLSGDPEQEYFADGIVEDIITALSRIRWLFVIARNSSFRYKGRAVEVKDVGR 220 
SI VLPF N+S DPEQEYF+DGI ED+IT LS+I L V+ARN+ F YKG++V+VK + 

Sbjct: 203 SIAVLPFTNMSHDPEQEYFSDGITEDVITDLSKISRLHVVARNTVFTYKGKSVKVKQIAH 262 

Query: 221 ELGVRYVLEGSVRKSGNRVRITGQLIDATTGTHLWAERFEGTLDDIFELQDRMAESVVGA 280 
ELGVR++LEGSVRK+G RVRITGQLIDA TG HLWA+R++ L DIF +QD + ++V 

Sbjct: 263 ELGVRFILEGSVRKAGGRVRITGQLIDAQTGGHLWADRYDRDLTDIFAIQDEITHAIVDQ 322 

Query: 281 IAPQVERAEMERAKRKPTESLDAHDYYLRGMAKLHSGTHEAIEAALPLFYRAIELDQEFA 340 
+ ++ E + PT S++A+ YYLRG H+ T + A +F +A+ELD +A 

Sbjct: 323 LKIKLLPEEKRAIESDPTTSVEAYTYYLRGRQFSHTWTRPYLLLARRMFLKAVELDPNYA 382 

Query: 341 SAYAGAAWCYFWRKLNGWMVDRAEEIAEGARLARRAVELGRDDAVALTRSGHALGHLVGD 400 
AYAG A C + W ++ + ++ RA+L + A A G AL H G 

Sbjct: 383 RAYAGIAECEC--AIRDWH-EKEFPLESILDMSARALALDPNLAEAHASRGLALNH-DGQ 438 

Query: 401 LDGGIALIDRARLLNPNFAPAWFLGGFLRVFRGEPESAIEHIEHAARL------SPLD-- 452 
+ +A L+P+ A G +G AI E AA + SP+ 

Sbjct: 439 TEEASREFLQALALDPSLYEANLYYGRFLFAQGRFREAIGFFERAAEIRSDDYFSPIHLM 498 

Query: 453 ------------QEMFRM--------------------QAGTALAHFFAGRFDSALVWAE 480 
Q R+ + ALAH G + A W 

Sbjct: 499 GCYLSLGMETERQRWARIGIERAQSAMERNPENASPAHRGALALAHM--GEAERAKEWVS 556 
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Query: 481 RALGNLPSLLVAVALVAASHALAGRTEEARKTMQ 514 
RAL P +VA A H+L G E A + ++ 

Sbjct: 557 RALAIDPDDIVAQYNAACVHSLLGEGERALELLE 590 
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>giI16264038IrefINP_436830.11 (NC_003078) putative adenylate cyclase protein [Sinorhizobium 
meliloti) 

gi1151401621emb1CAC48690.11 (AL603642) putative adenyl ate cyclase protein [Sinorhizobium 
meliloti) 

Length = 637 

Score = 195 bits (495), Expect = 1e-48 
Identities = 141/405 (34%), Positives = 209/405 (50%), Gaps = 15/405 (3%) 

Query: 130 EVRQPVGPGAALQASGGSGETASALVLPDKPSITVLPFQNLSGDPEQEYFADGIVEDIIT 189 
EVR A A GE A A +P++ VLPF N+SGD EQ YFADG+ EDII 

Sbjct: 204 EVRAVGADLAGRLARLAGGELADA-----RPTVAVLPFDNMSGDAEQSYFADGLTEDIIA 258 

Query: 190 ALSRIRWLFVIARNSSFRYKGRAVEVKDVGRELGVRYVLEGSVRKSGNRVRITGQLIDAT 249 
L+R L VIARNS+F +G+A +++ +G LG YV+EGS R++G+++R+ QLIDA 

Sbjct: 259 NLARNPELQVIARNSTFALRGQAEDIRLIGERLGAGYVVEGSARRAGDQLRVVAQLIDAR 318 

Query: 250 TGTHLWAERFEGTLDDIFELQDRMAESVVGAIAPQVERAEMERAKRKPTESLDAHDYYLR 309 
+G HLW+ ++ ++DIF +Q + +V + V +E+ A +PTE+L A+D L+ 

Sbjct: 319 SGAHLWSRSYDRRVEDIFAVQTELTAEIVSHLVSYVRESEVSNAAERPTENLQAYDLVLK 378 

Query: 310 GMAKLHSGTH--EAIEAALPLFYRAIELDQEFASAYAGAAWCY---FWRKLNGWMVDRAE 364 
+ G+ EA+ AA L +RA+ELD +A+A A Y F + L+G 

Sbjct: 379 ARDRYKHGSKDAEALIAARALLHRALELDPGYAAARANLGMTYIVDFVQNLSGRAT--TT 436 

Query: 365 EIAEGARLARRAVELGRDDAVALTRSGHALGHLVGDLDGGIALIDRARLLNPNFAPAWFL 424 
++ G AR+AV L + A L GD G + RA LNPN + 

Sbjct: 437 DVETGLSEARQAVRLDPNLAAGFQVLSFGLS-ATGDYPGAMQAAQRAVELNPNDPDSLMA 495 

Query: 425 GGFLRVFRGEPESAIEHIEHAARLSPLDQEMFRMQAGTALAHFFAGRFDSALVWAERALG 484 
+V G + A+++ EARL P+ E + G AL + AGR D A L 

Sbjct: 496 LAKAQVRFGSYDEAVQNAERARRLHPMAPEYYTYVYGQAL--YAAGRLDEADEVLRECLI 553 

Query: 485 NLPSLLVAVALVAASHALAGRTEEARKTMQRLRALDPSLRVSTLR 529 
P + + A + G E A++TM RL +DP +++ R 

Sbjct: 554 RAPQEADCLLIRTAVLSQRGDVEGAQRTMARLTEVDPEFSLASER 598 

>gi1134711351ref1NP 102704.11 
gi1140218791dbj1BAB48490.11 

Length = 626 

(NC 002678) adeny1ate cyclase [Mesorhizobium loti) 
(AP002996) adenylate cyclase [Mesorhizobium loti) 

Score = 188 bits (477), Expect = 1e-46 
Identities = 145/429 (33%), Positives = 220/429 (50%), Gaps = 29/429 (6%) 

Query: 127 GIGEVRQPVGPGAALQASGGSGETASALVLPDKPSITVLPFQNLSGDPEQEYFADGIVED 186 
G+ +P P L + + L PD SI VLPF N+ GD EQE+F DG+ ED 

Sbjct: 174 GVPTKAKPAAPAEPLVLE----KFSQPLAPPDNHSIAVLPFINMRGDSEQEFFTDGLTED 229 

Query: 187 IITALSRIRWLFVIARNSSFRYKGRAVEVKDVGRELGVRYVLEGSVRKSGNRVRITGQLI 246 
lIT LS + FVIARNS+F YKG+ +V+ + R+LGV+Y+LEGS R+S R+R+ QLI 

Sbjct: 230 IITDLSNVSGFFVIARNSTFAYKGKPTDVRQISRDLGVKYILEGSARRSNKRLRVNVQLI 289 

Query: 247 DA-TTGTHLWAERFEGTLDDIFELQDRMAESVVGAIAPQVERAEMERAKRKPTESLDAHD 305 
+A G H+WAERF+ + DIF++QD + VV AI+ ++ E + R +L+A+D 

Sbjct: 290 NAGEGGNHVWAERFDREIADIFDVQDEVTRRVVEAISGKL--GEKKLVARSRPSNLEAYD 347 

Query: 306 YYLRGMAKLHSGTHEAIEAALPLFYRAIELDQEFASAYAGAAWCYFWRKLNGWMV-DRAE 364 
+R K ++ + EA L RAI++D + A++ A + GW++ + 

Sbjct: 348 LCVRSRGKCNNSRSDNREACADL-ERAIQIDPNYCEAHSNLAISLLF----GWIIWGEPQ 402 

Query: 365 EIAEGARL--ARRAVELGRDDAVALTRSGHALGHLVGDLDGGIALIDRARLLNPNFAPAW 422 
E L A+RAVE+ DD+ A G + + D + D A LNPN A A 

Sbjct: 403 EPGRANALIHAQRAVEIDPDDSHARRILG-CVQLYERNWDEAKSQFDAAVRLNPNNADAV 461 



Query: 423 FLGGFLRVFRGEPESAIEHIEHAARLSPLDQEMFRMQAGTALAHFFAGRFDSALVWAER- 481 
G L+++ G+P++A+ A R++P + G +A +G ++ A+ R 

Sbjct: 462 AWMGELQIYLGDPQAALRACGAALRINPRPPGWYFWIMG--IAQISSGHYEEAVASLSRE 519 

Query: 482 ---ALGNLPSLLVAVALVAASHALAGRTEEARKTMQRLRALDPSLRVSTLRDWLPIHRPE 538 
G+ L+ A+ ALAGR EA++ + A +P VS L P P 

Sbjct: 520 ETYGTGSREHLVPAL-------ALAGRVPEAQEEARLFLAGNPKWSVSDLVAASPFKSPS 572 

Query: 539 DLARFADGL 547 
D F G+ 

Sbjct: 573 DAQPFVAGV 581 
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>giI13473903I r e f INP_105471.11 
gi1140246541dbj1BAB51257.11 

Length = 671 

(NC_002678) adeny1ate cyclase cya3 [Mesorhizobium loti] 
(AP003004) adeny1ate cyclase; Cya3 [Mesorhizobium loti] 

Score = 180 bits (456), Expect = 4e-44 
Identities = 148/443 (33%), positives = 225/443 (50%), Gaps = 20/443 (4%) 

Query: 114 RKGFRFVGDIRIGGIGEVRQPVG---PGAALQASGGSGETASALVLPDKPSITVLPFQNL 170 
R+ +R + D R QP G P + ASG +G V P S+ V+PF + 

Sbjct: 242 RQAWRSIRDQR---ASHQAQPAGLPTPSHLVAASGDTGP-----VEPSHASLAVMPFVDE 293 

Query: 171 SGDPEQEYFADGIVEDIITALSRIRWLFVIARNSSFRYKGRAVEVKDVGRELGVRYVLEG 230 
SG + ADG DIIT L+++R FVIAR S F +A+ ++ GR+LGV YV G 

Sbjct: 294 SG--ARGGLADGFTHDIITRLAKLRDFFVIARGSVFALAEKAIAPEEAGRKLGVDYVASG 351 

Query: 231 SVRKSGNRVRITGQLIDATTGTHLWAERFEGTLDDIFELQDRMAESVVGAIAPQVERA EM 290 
+VR R+ ++ +L++ T +WAE FE D+F + D + +S+V +1+ ++E E 

Sbjct: 352 TVRSLTGRLIVSVELVEVRTARIVWAETFERRPHDLFAVLDDIGDSIVSSISAEIETVER 411 

Query: 291 ERAKRKPTESLDAHDYYLRGMAKLHSGTHEAIEAALPLFYRAIELDQEFASAYAGAAWCY 350 
RA K SL+A + Y RG+ ++ TEA F +A++LD FA AYAG ++ + 

Sbjct: 412 NRAMLKAPNSLNAWEAYHRGLWHMYRFTQAENEQARHFFDKALQLDPTFARAYAGLSFTH 471 

Query: 351 FWRKLNGWMVDRAEEIAEGARLARRAVELGRDDAVALTRSGHALGHLVGDLDGGIALIDR 410 
+ W DR E A A ++ + + A G AL L G+ DG +A ++R 

Sbjct: 472 WQNAFQRWG-DRDRESALAYESAGHSLLVDDHNPAAHWAMGRAL-WLRGEQDGSLAELER 529 

Query: 411 ARLLNPNFAPAWFLGGFLRVFRGEPESAIEHIEHAARLSPLDQEMFRMQAGTALAHFFAG 470 
A L+PNFA + F+ G+P++AI +H+ LSP D +F M A++H G 

Sbjct: 530 AVDLSPNFALGHYALSFVHSQSGDPQAAIGSSDHSRHLSPFDPLLFGMLGSRAMSHVRLG 589 

Query: 471 RFDSALVWAERALGNLPSLLVAVALVAASHALAGRTEEARKTMQRLRALDPSLRVSTLRD 530 
+F+ A WA +A + + +A+ A ALAGR +EAR +R P R D 

Sbjct: 590 QFEEAAEWALKAAARPNAHTIILAIAAHCLALAGRLDEARGFAAAIRKTLPDYRAD---D 646 

Query: 531 WLPIHR--PEDLARFADGLRLAG 551 
++ R P+ A F G R G 

Sbjct: 647 FIGTFRFDPDAEALFRQGARRIG 669 

>gi1162642661ref1NP 437058.11 (NC_003078) probable adenylate cyclase protein [Sinorhizobium 
meliloti] 

gi1151403911emb1CAC48918.11 (AL603643) probable adenylate cyclase protein [Sinorhizobium 
me1iloti] 

Length = 624 

Score = 165 bits (417), Expect = 1e-39 
Identities = 130/376 (34%), Positives = 196/376 (51%), Gaps = 14/376 (3%) 

Query: 158 DKPSITVLPFQNLSGDPEQEYFADGIVEDIITALSRIRWLFVIARNSSFRYKGRAVEVKD 217 
+KPSI VLPF N+SGDPEQEYF+DGI EDIIT LS+I LFV+ARN+++ YK + V+V+ 

Sbjct: 197 EKPSIAVLPFNNISGDPEQEYFSDGITEDIITDLSKISGLFVVARNTAYTYKNKPVKVQQ 256 

Query: 218 VGRELGVRYVLEGSVRKSGNRVRITGQLIDATTGTHLWAERFEGTLDDIFELQDRMAESV 277 
V ++L V Y+LEGSVR+ G+RVR+T QL++ G LWA+R++ L +IF LQD + ++ 

Sbjct: 257 VSQDLRVGYILEGSVRRVGSRVRVTAQLVEGKGGGPLWADRYDWDLTEIFALQDEITHTI 316 

Query: 278 VGAIAPQVERAEMERAKRKPTESLDAHDYYLRGMAKLHSGTHEAIEAALPLFYRAIELDQ 337 
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v + ++ E + R PT + +A+ YYLRG LH + A +F A+ELD 
Sbjct: 317 VDHLKVKLLPEEKKDIGRVPTGNFEAYAYYLRGRQFLHWHSQSHYVLAKRMFAMAVELDP 376 

Query: 338 EFASAYAGAAWC--YFWRKLNGWMVDRAEEIAEGARLARRAVELGRDDAVALTRSGHALG 395 
+A AYAG A C++ N +++ LA A L + +A + L 

Sbjct: 377 LYARAYAGIADCDSFLFLHYNA-------DVSIDGILATSAKALDLESGLAEAHASLGLA 429 

Query: 396 -HLVGDLDGGIALIDRARLLNPNFAPAWFLGGFLRVFRGEPESAIEHIEHAARLSPLDQE 454 
L +A D+A L+P+ A + +G+ + A H + AA + P D + 

Sbjct: 430 LSLRERHSEAMAEFDQAITLDPDLFEAHYFYARACFTQGKLDEAARHFQRAADIKPDDYQ 489 

Query: 455 MFRMQAGTALAHFFAGRFDSA----LVWAERALGNLPSLLVAVALVAASHALAGRTEEAR 510 
+ + ++A + AER L P L A A G + A+ 

Sbjct: 490 ALLVLINVLRSLGREQEMNTAAREGVARAERELMMRPENPRPAYLGAVGLAALGELDRAK 549 

Query: 511 KTMQRLRALDPSLRVS 526 
+ R A DP R++ 

Sbjct: 550 EWAGRALATDPDDRLA 565 
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>giI16262751IrefINP_435544,ll (NC_003037) putative CyaF4 adenylate cyclase [Sinorhizobium 
meliloti] 

gil14523380lgblAAK64956,l1 (AE007222) putative CyaF4 adeny1ate cyclase [Sinorhizobium 
meliloti] 

Length = 629 

Score = 137 bits (345), Expect = 3e-31 
Identities = 122/359 (33%), positives = 179/359 (48%), Gaps = 21/359 (5%) 

Query: 135 VGPGAALQASGGSGETASALVLPD-----KPSITVLPFQNLSGDPEQEYFADGIVEDIIT 189 
VG G A+ A A+ P KPS+ VLPF N GD ADG+ EDIIT 

Sbjct: 187 VGTGTAVLALLLVLAGAAWQFWPTATVSGKPSVAVLPFDNYGGDEASGRLADGLTEDIIT 246 

Query: 190 ALSRIRWLFVIARNSSFRYKGRAVEVKDVGRELGVRYVLEGSVRKSGNRVRITGQLIDAT 249 
L+R VIARNS+ YKG+A++V+++G+ L V +V+EGS+ + +RVR+T QLID+ 

Sbjct: 247 DLARFPEFKVIARNSTETYKGKAIDVREIGKALDVGFVVEGSIAREADRVRVTAQLIDSK 306 

Query: 250 TGTHLWAERFEGTLDDIFELQDRMAESV---VGAIAPQVERAEMERAKRKPTESLDAHDY 306 
G HLW++R++ ++F +Q +AE + +G A V+. + A RK +L+A++ 

Sbjct: 307 QGRHLWSQRWDRPDKEVFVIQAEIAEQIANRLGGGAGLVQESGRIAAHRKVPGNLNAYEL 366 

Query: 307 YLRGMAKLHSGTHEAIEAALPLFYRAIELDQEFASAYAGAAWCYFWRK---LNGWMVDRA 363 
YL G +L +EAAL L +A++ D A W + L G ++ 

Sbjct: 367 YLLGTERLEQLDQANLEAALSLLTQAVQSDPGLAR-----GWVELFHTHDLLAGLGIEPE 421 

Query: 364 EEIAEGARLARRAVELGRDDAVALTRSGHALGHLVGDLDGGIALIDRARLLNPNFAPAW- 422 
A A RA+ L D A G +LG + GD A + A + PN A 

Sbjct: 422 RNRALADAAAERALTLDPSDPEAHAVYGSSLG-MRGDFARAEAEYEAALRMAPNAAEILI 480 

Query: 423 FLGGFLRVFRGEPESAIEHIEHAARLSPLDQEMFRMQAGTALAHFFAGRFDSALVWAER 481 
F G+ F G+PE + +E A +L P G LA+F AGR+ A+ ER 

Sbjct: 481 FYIGWASTF-GKPERGADLVERAIQLDPNYPGWANRPFG--LAYFMAGRYPEAVTMFER 536 

>giI13471884IrefINP_103451,ll 
gil140226281dbjlBAB49237,l1 

Length = 485 

(NC_002678) adenylate cyclase [Mesorhizobium loti] 
(AP002998) adenylate cyclase [Mesorhizobium loti] 

Score = 135 bits (341), Expect = 1e-30 
Identities = 113/373 (30%), Positives = 170/373 (45%), Gaps = 7/373 (1%) 

Query: 131 VRQPVGPGAALQASGGSGETASALVLPDKPSITVLPFQNLSGDPEQEYFADGIVEDIITA 190 
VR V + + + G+G + P + + P + + + FADG+ DI 

Sbjct: 64 VRNKVALASHINGAIGAGMDGPPRLPGASPVLAIFPIECQTSEERWRRFADGLSSDITID 123 

Query: 191 LSRIRWLFVIARNSSFRYKGRAVEVKDVGRELGVRYVLEGSVRKSGNRVRITGQLIDATT 250 
L+R L VIA ++ + + G+ LG YV+ G +R RVR++ +L DA 

Sbjct: 124 LARYADLPVIAFHTMKSLGSKPADFAADGKALGATYVVSGQLRADERRVRLSIELADADN 183 

Query: 251 GTHLWAERFEGTLDDIFELQDRMAESVVGAIAPQ---VERAEMERAKRKPTESLDAHDYY 307 
G LW+ER++ ++DIF LQD + E+V+ IA + + +RKP SL A+D Y 



Sbjct: 184 GVSLWSERYDRQVEDIFALQDSLTETVINVIAGSYGALATVGRKAIRRKPPASLRAYDCY 243 

Query: 308 LRGMAKLHSGTHEAIEAALPLFYRAIELDQEFASAYAGAAWCYFWRKLNGWMVDRAEEIA 367 
L G+ + + + I A+ LF RA+ELD A+ A+ Y NG+ D I 

Sbjct: 244 LLGVEQQDTFSRAGIAEAIRLFSRALELDPTLVRAWTALAYAYSIEGANGFGDDAQVSIE 303 

Query: 368 EGARLARRAVELGRDDAVALTRSGHALGHLVGDLDGGIALIDRARLLNPNFAPAW-FLGG 426 
A+ L D+VA G G L GDL+G RA N A L G 

Sbjct: 304 NWRTAVENAILLDPMDSVACNCLGDLRGCL-GDLEGAERAYRRAFEYGSNHADTLAMLAG 362 

Query: 427 FLRVFRGEPESAIEHIEHAARLSPLDQEMFRMQAGTALAHFFAGRFDSALVWAERALGNL 486 
+ G+P A+ IE A L+PL + G L F GR A+ R+ N 

Sbjct: 363 SKALVAGDPAEAMPLIERAMHLNPLAPPWYFGMLGRIL--FTLGRHREAIAALCRSTLNS 420 

Query: 487 PSLLVAVALVAAS 499 
P++L+ +AL S 

Sbjct: 421 PNVLLFLALAHTS 433 
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>gi1162627671ref1NP 435560.11 (NC_003037) conserved hypothetical protein [Sinorhizobium 
melilotiJ 

gi1145233971gb1AAK64972.11 (AE007223) conserved hypothetical protein [Sinorhizobium melilotiJ 
Length = 767 

Score = 100 bits (249), Expect = 4e-20 
Identities = 130/489 (26%), Positives = 214/489 (43%), Gaps = 44/489 (8%) 

Query: 78 WGGRIVSESTITSHINAVRKAIGDTGGEQRLIRTVARKGFRFVGDIRIGGIGEVRQPVGP 137 
W + +ES T AV A G +R R + G V I G + +P G 

Sbjct: 286 WKEAVRAESDRT----AVPDASGPIVSARRRGRVLLTVGVVAVAAAAILGYWTIDRP-GS 340 

Query: 138 GAALQASGGSGETASALVLPDKPSITVLPFQNLSGDPEQEYFADGIVEDIITALSRIRWL 197 
++L+A S +PD P++ + PF NL P E + DG+ E+++TAL R + + 

Sbjct: 341 VSSLRAGSVS--------VPDGPTLVIAPFANLGEGPNAELYTDGVTEELLTALPRFKEI 392 

Query: 198 FVIARNSSFRYKGRAVEVKDVGRELGVRYVLEGSVRKSGNRVRITGQLIDATTGTHLWAE 257 
V R +S + V+V V ELG RY+L G VR SG+R+R+T +L+DA+ G LW+E 

Sbjct: 393 KVFGRETS-KSLPPDVDVSQVRDELGARYLLAGGVRVSGSRIRVTARLVDASDGAILWSE 451 

Query: 258 RFEGTLD--DIFELQDRMAESVVGAIA-PQVERAEMERAKRKPTE------SLDAHDYYL 308 
++ L D+F +Q +A V A+A P A+ + A P + +L +DY 

Sbjct: 452 DYDNDLQSRDLFAIQSDVASKVATAVAQPYGIIAQTDAANPPPDDLGAYSCTLSFYDYRA 511 

Query: 309 RGMAKLHSGTHEAIEAALPLFYRAIELDQEFASAYAGAAWCYFWRKLNGWMVDRAEEIA- 367 
A+ H+ +E+A+ + +A+A+A + + + + +A 

Sbjct: 512 ELSAERHAKVSACLESAVARY-------PGYATAWAMLSIAHLDEERFKFNPKSGAPMAM 564 

Query: 368 -EGARLARRAVELGRDDAVALTRSGHALGHLVGDLDGGIALIDRARLLNPNFAPAWFLGG 426 
+ ARRAV+L + L AL G + ++A +N N G 

Sbjct: 565 ERALQAARRAVQLDPGNTRGLQALMTAL-FFNGQYAEAMRTGEQALAMNSNDTELMGELG 623 

Query: 427 FLRVFRGEPESAIEHIEHAARLSPLDQEMFRMQAGTALAHFFAGRFDSALVWAERALGNL 486 
G+ + ++ A L+P + ALA G +A+ +A +L 

Sbjct: 624 TRVAMGGQWQRGAALLDRAIALNPGGAGYY--HGTRALAAHMLGDHPAAVAGIRQA--DL 679 

Query: 487 PSLLVAVALVAASHALAGRTEEARKT----MQRLRALDPSLRVSTLRDWLPIHRPEDLAR 542 
+ A+ + +A AG EAR+ M+R P+L+ + L +P+D R 

Sbjct: 680 QKFPLFHAVASVIYAEAGMLHEARRAGETFMRRRPDFVPNLQAEFMMRNL~--QPKDQLR 736 

Query: 543 FADGLRLAG 551 
GLR AG 

Sbjct: 737 LVSGLRKAG 745 

>giI1439552IgbIAAB17513.11 (U39409) TfuA [Rhizobium leguminosarum bv. trifo1iiJ 
Length = 650 

Score = 86.3 bits (212), Expect = 7e-16 
Identities = 104/424 (24%), Positives = 179/424 (41%), Gaps = 25/424 (5%) 

Query: 140 ALQASGGSGETAS--ALVLPDKPSITVLPFQNLSGDPEQEYFADGIVEDIITALSRIRWL 197 
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A QA+ G + A+ L +P I +LP +++ DP E ++ED+ LS+ R 
Sbjct: 242 AAQAASGHSQPGPNLAITLLGQPRII ILPPESIFTDPLMERVGRALLEDVTIGLSQQRGF 301 

Query: 198 FVIARNSSFRYKGRAVEVKDVGR---ELGVRYVLEGSVRKSGNRVRITGQLIDATTGTHL 254 
VIA ++S R+++ +L Y + +++ V T +L TT + 

Sbjct: 302 KVIAAHTSLEILSRSIDPSRAVSGPLDLSFDYAVYVTIQGRDEDVFATCRLTRTTTSEVI 361 

Query: 255 WAERFEGTLDDIFELQDRMAESVVGAIAPQVERAEMERAKRKPTESLDAHDYYLRGMAKL 314 
WA + I E + +V ++A +ER E+ + S A+ YL G + 

Sbjct: 362 WAIELPLVMQKISESFAHLTRRIVSSLADTIERHELAMPIGEAPPS--AYRLYLEGKRLI 419 

Query: 315 HSGTHEAIEAALPLFYRAIELDQEFASAYAGAAWCYFWRKLN-GWMVD--RAEEIAEGAR 371 
+ + A F ++ + F++A+AG + R L W++ R +E+ + A 

Sbjct: 420 AQTDLQHLRQARKWFKSSLNRYEHFSAAHAGVS-----RALGMEWLIRGMRDKELLDEAN 474 

Query: 372 LARRAVELGRDDAVALTRSGHALGHLVGDLDGGIALIDRARLLNPNFAPAWFLGGFLRVF 431 
A R + ++ R + D + +A+ LNPN A L F 

Sbjct: 475 GAARQAQQSDPNSGRAYRELGFVALYRRRFDESLEYFQQAQDLNPNDAD--ILADFADAL 532 

Query: 432 R--GEPESAIEHIEHAARLSPLDQEMFRMQAGTALAHFFAGRFDSALVWAERALGNLPSL 489 
G+ + A+E A +L+PL + + G HF ++ A+ AL + + 

Sbjct: 533 SHDGDFDRALELSRAAFKLNPLPPDYYYWNLGG--IHFMREEYEMAI----EALEPVKAK 586 

Query: 490 LVAVALVAASHALAGRTEEARKTMQRLRALDPSLRVSTLRDWLPIHRPEDLARFADGLRL 549 
L+AASHA+AG T +AR + + P R +R ++P P GL L 

Sbjct: 587 QATARLLAASHAMAGDTAKARNYARVVLENFPDFRSEDIRHFVPDRDPAYTEPLIQGLHL 646 

Query: 550 AGLP 553 
AGLP 

Sbjct: 647 AGLP 650 
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>giI15007264IgbIAAK77321.11 (AF028810) unknown [Rhizobium leguminosarum bv. viciael 
Length = 615 

Score = 75.5 bits (184), Expect = le-12 
Identities = 102/432 (23%), Positives = 188/432 (42%), Gaps = 32/432 (7%) 

Query: 132 RQPVGPGAA---LQASGGSGETASALVLPDK-----PSITVLPFQNLSGDPEQEYFADGI 183 
R P G G A + S GET + + + P + +LP + D A+ + 

Sbjct: 203 RLPNGDGNARVQVTRSEAGGETTADIERVSQAPLILPRLVLLPPTSKHADAGLA-LANAL 261 

Query: 184 VEDIITALSRIRWLFVIARNSSFRYKGRAVEVKDVGRELGVRYVLEGSVRKSGNRVRITG 243 
+ED+ L +R + ++A +++ + + + + V R + Y+L+ + + G + 

Sbjct: 262 IEDVTIELCALRNISIVAPHTAGQIRRDSEKAAVVARH-SIAYLLDTRLSEEG----LFA 316 

Query: 244 QLIDATTGTHLWAERFEGTLDDIFELQDRMAESVVGAIAPQVERAEMERAKRKPTESLDA 303 
QL+ T +WA RF T D + + +A+ + ++A ++ E ER + + +A 

Sbjct: 317 QLVYFPTDEIIWANRFTMTPDILPRQRRLIAQQLTMSVARELAENEEERLRFEANP--EA 374 

Query: 304 HDYYLRGMAKLHSGTHEAIEAALPLFYRAIELDQEFASAYAGAAWCYFWRKLNGWMVD-- 361 
+ YL G + + T I A F +++ +F+ ++ G A + + W+V 

Sbjct: 375 YHAYLVGSSLMSKLTLPHIRRARKAFKQSLSHKADFSPSFTGLARTF----TSEWLVTAQ 430 

Query: 362 -RAEEIAEGARLARRAVELGRDDAVALTRSGHALGHL-VGDLDGGIALIDRARLLNPNFA 419 
E + + A RA+E RD A A + L +GD+D +A +D A L+P+FA 

Sbjct: 431 GNNELLHLAEQNALRAIE--RDPASAAGHRELGVTKLYLGDVDASVAALDLAEQLSPHFA 488 

Query: 420 PAWFLGGFLRVFRGEPESAIEHIEHAARLSPLDQEMFRMQAGTALAHFFAGRFDSALVWA 479 
+ V P A+ I A L+P+ + + A A A FF +++ A+ + 

Sbjct: 489 DVIYSHADTLVHASRPGDALAKIRRAISLNPIAPDAYLWCA--AGASFFLEQYEEAVAYV 546 

Query: 480 ERALGNLPSLLVAVALVAASHALAGRTEEARKTMQRLRALDPSLRVSTLRDWLPIHRPED 539 
E P+ +A AAS A+ G + A QR +++P V +P 

Sbjct: 547 EAMKDKAPAHRIA----AASCAMIGDRKRALFHRQRAESINPVFDVEKWLAIVPFKEDWQ 602 

Query: 540 LARFADGLRLAG 551 
+ +GL AG 

Sbjct: 603 KELYREGLLKAG 614 



------------------------------- ------ --- ----------.... -. 
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>giI15966040IrefINP_386393.11 (NC_003047) CONSERVED HYPOTHETICAL PROTEIN [Sinorhizobium 
melilotil 

gi1150753l01emb1CAC46866.11 (AL591790) CONSERVED HYPOTHETICAL PROTEIN [Sinorhizobium melilotil 
Length = 608 

Score = 75.5 bits (184), Expect = 2e-12 
Identities = 103/408 (25%), positives = 170/408 (41%), Gaps = 15/408 (3%) 

Query: 144 SGGSGETASALVLPDKPSITVLPFQNLSGDPEQEYFADGIVEDIITALSRIRWLFVIARN 203 
+G ASA + P + +LP DP + +VEDI L R + V+A 

Sbjct: 215 AGEPAREASAPPVAPAPRVALLPPAAFGSDPMLHAVSVAVVEDITIGLCAQRSMSVVAPY 274 

Query: 204 SSFRYKGRAVEVKDVGRELGVRYVLEGSVRKSGNRVRITGQLIDATTGTHLWAERFEGTL 263 
++ R + A + + + GV Y L+ + G + QLI + +WAERF + 

Sbjct: 275 TAERIRDAADKAAFLEKH-GVTYALDCRMSDQG----LFTQLIFLPSDAIVWAERFAISP 329 

Query: 264 DDIFELQDRMAESVVGAIAPQVERAEMERAKRKPTESLDAHDYYLRGMAKLHSGTHEAIE 323 
+ + + +A V A+ QVE R +A+ YL G+ LSI 

Sbjct: 330 VGLLQQRQEIAFHVARAVTEQVETGRAARIDY--LAHPEAYYAYLAGLRNLSSVGLPEIR 387 

Query: 324 AALPLFYRAIELDQEFASAYAGAAWCYFWRKLNGWMVDRAEEIAEGARLARRAVELGRDD 383 
A F A++ +FA A +G A Y + DR E ++ A+ A+E +D 

Sbjct: 388 RARGDFRAALKHKPDFAPALSGMARTYAIEWILTARGDR-ELLSVAEHHAKGAIE-SNED 445 

Query: 384 AVALTRSGHALGHLVGDLDGGIALIDRARLLNPNFAPAWFLGGFLRVFRGEPESAIEHIE 443 
R + GDLD +A +D A L+P++A + V P A++ + 

Sbjct: 446 LPGAHREFGVVKLYQGDLDESLAALDLAENLSPHYADVLYSHADTLVHVSRPREALDKLG 505 

Query: 444 HAARLSPLDQEMFRMQAGTALAHFFAGRFDSALVWAERALGNLPSLLVAVALVAASHALA 503 
A L+PL + + A A A +F + A+ + +R P L+AAS A+ 

Sbjct: 506 KALSLNPLAPDTYFWSA--AGASYFLENYQDAIGYVQRMKDKSP----GDRLLAASWAML 559 

Query: 504 GRTEEARKTMQRLRALDPSLRVSTLRDWLPIHRPEDLARFADGLRLAG 551 
G ++AR R +P+ V +P+ + +GL+ AG 

Sbjct: 560 GDQKKARAYRMRALKSNPTFDVDKWLAVVPMKEQWQKDLYREGLKKAG 607 

>giI16262803IrefINP_435596.11 (NC_003037) conserved hypothetical protein [Sinorhizobium 
melilotil 

gi1145234361gb1AAK65008.11 (AE007226) conserved hypothetical protein [Sinorhizobium melilotil 
Length = 585 

Score = 73.6 bits (179), Expect = 5e-12 
Identities = 95/408 (23%), positives = 170/408 (41%), Gaps = 27/408 (6%) 

Query: 157 PDKPSITVLPFQNLSGDPEQEYFADGIVEDIITALSRIRWLFVIARNSSFRYKGRAVEVK 216 
P+ P + V+PF++LS P+ G+ +++1+ +++ + + V+A G A 

Sbjct: 190 PNIPKLMVMPFEDLSQTPQSAMITRGLTDEVISNIAKFKEIVVVA--------GPAAPNP 241 

Query: 217 DVGRELGVRYVLEGSVRKSGNRVRITGQLIDATTGTHLWAERFEGTLD--DIFELQDRMA 274 
+ LEG VR G+++R+ +L+ + G+ tWA ++ L I ELQ A 

Sbjct: 242 HSAEREYPAFALEGRVRLDGDKLRLGIRLVQHSDGSVVWANTYDEVLQPRKIIELQQNAA 301 

Query: 275 ESVVG------AIAPQVERAEMERAKRKPTESLDAHDYYLRGMAKLHSGTHEAIEAALPL 328 
+V I Q R+ ++ Y L+ TH +++ L 

Sbjct: 302 AAVASAIAQPYGIVFQANATHFMRSVPDDWQAYACTLAYYGYRGDLNPQTHASVQECLQ- 360 

Query: 329 FYRAIELDQEFASAYAGAAWCYFWRKLNGWMVDRAEEI--AEGARLARRAVELGRDDAVA 386 
A ++A+A+A + Y + ++R+ + + A RAVEL + A 

Sbjct: 361 --HATTQFPDYATAWALLSLTYVDELRFRYRLNRSTTVSLSHAIEAAARAVELDPQNVRA 418 

Query: 387 LTRSGHALGHLVGDLDGGIALIDRARLLNPNFAPAWFLGGFLRVFRGEPESAIEHIEHAA 446 
L L G+++ + + RA +NPN GF G+ S + + 

Sbjct: 419 LQAEMLTL-FFRGEVNAALTVGARAYAINPNDTELSGEYGFRLALSGQWRSGCDLVSKTV 477 

Query: 447 RLSPLDQEMFRMQAGTALAHFFAGRFDSALVWAERALGNLPSLLVAVALVAASHALAGRT 506 
+P F +A A+ + + +A WA A +L + V ++ A G+ 

Sbjct: 478 ASNPGPVGYF--EAALAVCCYIEHDYVAAERWARSA--DLHANPVYHVILLAILGKLGKM 533 
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Query: 507 EEARKTMQRLRALDPSLRVSTLRD-WLPIHRPEDLARFADGLRLAGLP 553 
+ AR + L P + + L IHRPED F +GLR AG+P 

Sbjct: 534 DLARAEREWLEINVPGFLENARNEVALRIHRPEDQKHFIEGLRQAGVP 581 
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>giI13475575IrefINP_107139.11 
gi1140263271dbj1BAB52925.11 

Length = 952 

(NC_002678) transcriptional regulator [Mesorhizobium loti] 
(AP003009) transcriptional regulator [Mesorhizobium loti] 

Score = 65.5 bits (158), Expect = 2e-09 
Identities = 37/105 (35%), positives = 56/105 (53%) 

Query: 23 EVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRI 82 
+V FG + L R LTR G V +G + D+L+ L + V SK+EL+ VW G 

Sbjct: 9 KVGISFGAFTLFAGERLLTREGVPVKLGARALDILVALTSAPNEVCSKEELMSRVWPGVT 68 

Query: 83 VSESTITSHINAVRKAIGDTGGEQRLIRTVARKGFRFVGDIRIGG 127 
V E ++ H+ ++RKA+GD R I T+ +G+ FV + G 

Sbjct: 69 VEEGSVRFHVASLRKALGDGKDGARFIATLPGRGYCFVAAVSQAG 113 

>giI8708903IgbIAAF78794.11 (U33883) putative transmembrane transcriptional regulator protein 
TtrR [Bradyrhizobium japonicum] 

Length = 902 

Score = 62.8 bits (151), Expect = 1e-08 
Identities = 38/111 (34%), positives = 60/111 (53%), Gaps = 1/111 (0%) 

Query: 28 FGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVSEST 87 
FG + + R +TR G + +G + FD L+ L+ + VVSK +L+ VW G V E+ 

Sbjct: 14 FGPFTVIPHERLVTRDGVALPLGTKAFDTLIALMSRPNEVVSKWDLMALVWPGMAVEEAN 73 

Query: 88 ITSHINAVRKAIGDTGGEQRLIRTVARKGFRFVGDIRIGGIGEVRQPVGPG 138 
+ H+ A+RK +GD R I T++ +G+ FV I + R+P PG 

Sbjct: 74 LRFHVAALRKVLGDGKDGARYITTLSGRGYCFVAPISQTDVPAERRP-APG 123 

>giI15600553IrefINP_254047.11 (NC_002516) two-component response regulator PhoB [Pseudomonas 
aeruginosa] 

gil12230950lsplP23620lPHOB PSEAE Phosphate regulon transcriptional regulatory protein phoB 
gil11352750lpirl IC82975 t~o-component response regulator PhoB PA5360 [imported] -

Pseudomonas aeruginosa (strain PA01) 
gi199516811gb1AAG08745.11AE004948 1 (AE004948) two-component response regulator PhoB 

[Pseudomonas 
aeruginosa] 

Length = 229 

Score = 61.2 bits (147), Expect = 3e-08 
Identities = 36/105 (34%), positives = 57/105 (54%), Gaps = 3/105 (2%) 

Query: 16 RGRPGDAEVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQ 75 
R PGD+E G +LD +T G+ +GP + LL + ++R ++ +LL 

Sbjct: 123 RTGPGDSEAPIEVGGLLLDPISHRVTIDGKPAEMGPTEYRLLQFFMTHQERAYTRGQLLD 182 

Query: 76 AVWGGRI-VSESTITSHINAVRKAIGDTGGEQRLIRTVARKGFRF 119 
VWGG + V E T+ HI +RKA+G+ + L++TV G+RF 

Sbjct: 183 QVWGGNVYVEERTVDVHIRRLRKALGEV--YENLVQTVRGTGYRF 225 

>giI16124549IrefINP_419113.11 (NC_002696) phosphate regu10n response regulator PhoB [Caulobacter 
crescentus CB15] 

gi1134214351gb1AAK22281.11 (AE005703) phosphate regulon response regulator PhoB [Caulobacter 
crescentus CB15] 

Length = 230 

Score = 59.7 bits (143), Expect = 7e-08 
Identities = 38/103 (36%), Positives = 59/103 (56%), Gaps = 2/103 (1%) 

Query: 16 RGRPGDAEVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQ 75 
R RPG A+ + GD ++D+ + R G+ + +GP F LL +L+ RV S+++LL 

Sbjct: 122 RIRPGLADDRITVGDII IDRVAHRVKRSGKEIHLGPTEFRLLDYLMQHPGRVFSREQLLD 181 

Query: 76 AVWGGRIVSES-TITSHINAVRKAIGDTGGEQRLIRTVARKGF 117 



AVWG + E+ T+ HI +RKA+ T + IRTV G+ 
Sbjct: 182 AVWGSDVYVEARTVDVHIGRLRKALNGT-TDADPIRTVRSAGY 223 

Dow AgroSciences LLC 
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>gi/15894977/ref/NP 348326.1/ (NC 003030) Response regulator (CheY-like receiver domain and 
DNA-binding HTH domain) [Clostridium acetobuty1icum) 

gi/15024664/gb/AAK79666.1/AE007679 12 (AE007679) Response regulator (CheY-1ike receiver domain 
and 

DNA-binding HTH domain) [Clostridium acetobuty1icum) 
Length = 232 

Score = 58.9 bits (141), Expect = 1e-07 
Identities = 30/95 (31%), positives = 54/95 (56%), Gaps = 1/95 (1%) 

Query: 26 FMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVSE 85 
F FG+ +D +R +T+ G+ V + + F+LL L+ + RV+++D LL +WG + E 

Sbjct: 133 FKFGNIQIDFQRHNVTKEGEKVELTLKEFELLQVLIKNKGRVMTRDFLLDKIWGYEYIGE 192 

Query: 86 S-TITSHINAVRKAIGDTGGEQRLIRTVARKGFRF 119 
+ T+ H+ +R+ I D + I T+ G+RF 

Sbjct: 193 TRTVDVHVRHLRQKIEDDDKNPKYIETIRGIGYRF 227 

>gi/17229169/ref/NP_485717.1/ (NC 003272) hypothetical protein [Nostoc sp. PCC 7120) 
gi/17135497/dbj/BAB78043.1/ (AP003586) ORF_ID:alr1677-hypothetica1 protein [Nostoc sp. PCC 

7120) 
Length = 280 

Score = 58.5 bits (140), Expect = 2e-07 
Identities = 47/156 (30%), positives = 77/156 (49%), Gaps = 14/156 (8%) 

Query: 295 RKPTESLDAHDYYLRGMAKLHSGTHEAIEAALPLFYRAIELDQEFASAYAGAAWCYFWRK 354 
R+ T + A +Y++G + G +AA+ + +AI LD ++++AY G YF 

Sbjct: 51 RRTTNNSQAGQFYVQGQRQHAQGDS---QAAIASYDKAIGLDPDYSAAYRGRGLAYF--- 104 

Query: 355 LNGWMVDRAEEIAEGARLARRAVELGRDDAVALTRSGHALGHLVGDLDGGIALIDRARLL 414 
+ D+ + IA+ A+ L +DA A G+A L GD G I + A L 

Sbjct: 105 ---DLGDKQKAIAD----YNEAIRLSPNDAEAFNSRGNARASL-GDNAGAITDYNEAIRL 156 

Query: 415 NPNFAPAWFLGGFLRVFRGEPESAIEHIEHAARLSP 450 
+PN+A A+ G R +G+ + A+E A RL+P 

Sbjct: 157 SPNYAEAYNNRGNARSVQGDKQGALEDFNQAIRLNP 192 

Score = 37.4 bits (85), Expect = 0.45 
Identities = 40/145 (27%), Positives = 62/145 (42%), Gaps = 14/145 (9%) 

Query: 302 DAHDYYLRGMAKLHSGTHEAIEAALPLFYRAIELDQEFASAYAGAAWCYFWRKLNGWMVD 361 
DA + RG A+ G + A+ + AI L +A AY R + G 

Sbjct: 126 DAEAFNSRGNARASLGDN---AGAITDYNEAIRLSPNYAEAYNNRGNA---RSVQGDKQG 179 

Query: 362 RAEEIAEGARLARRAVELGRDDAVALTRSGHALGHLVGDLDGGIALIDRARLLNPNFAPA 421 
E+ + RL + A+A G+A GD G 1+ ++A LN NF PA 

Sbjct: 180 ALEDFNQAIRLNPKY-------AIAYNNRGNARASQ-GDRQGAISDYNQAIRLNSNFGPA 231 

Query: 422 WFLGGFLRVFRGEPESAIEHIEHAA 446 
+ G R +G+ + A+E ++ AA 

Sbjct: 232 YNNRGNARAAQGDRQGALEDLQKAA 256 

Score = 36.2 bits (82), Expect = 1.0 
Identities = 22/61 (36%), Positives = 30/61 (49%) 

Query: 396 HLVGDLDGGIALIDRARLLNPNFAPAWFLGGFLRVFRGEPESAIEHIEHAARLSPLDQEM 
H GD IA D+A L+P+++ A+ G G+ + AI A RLSP D E 

Sbjct: 70 HAQGDSQAAIASYDKAIGLDPDYSAAYRGRGLAYFDLGDKQKAIADYNEAIRLSPNDAEA 

Query: 456 F 456 
F 

Sbjct: 130 F 130 

455 
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>giI6531667IgbIAAF15533.1IAF196490_3 (AF196490) phosphate regu10n response regulator PhoB 
[Cau1obacter 

crescentus] [Cau1obacter vibrioides] 
Length = 230 

Score = 58.2 bits (139), Expect = 2e-07 
Identities = 37/103 (35%), positives = 58/103 (55%), Gaps = 2/103 (1%) 

Query: 16 RGRPGDAEVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQ 75 
R RPG A+ + GD ++D+ + R G+ + +GP F LL +L+ RV S+++LL 

Sbjct: 122 RIRPGLADDRITVGDIIIDRVAHRVKRSGKEIHLGPTEFRLLDYLMQHPGRVFSREQLLD 181 

Query: 76 AVWGGRIVSES-TITSHINAVRKAIGDTGGEQRLIRTVARKGF 117 
AVWG + E+ T+ HI +RK + T + IRTV G+ 

Sbjct: 182 AVWGSDVYVEARTVDVHIGRLRKELNGT-TDADPIRTVRSAGY 223 

>giI2769532IernbICAA11074.11 (AJ223073) phosphate regulatory protein [Bradyrhizobium japonicum] 
Length = 235 

Score = 57.4 bits (137), Expect = 4e-07 
Identities = 36/103 (34%), positives = 56/103 (53%), Gaps = 2/103 (1%) 

Query: 16 RGRPGDAEVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQ 75 
R P +GD LD+++R + R G+ + +GP + LL + RV S+++LL 

Sbjct: 122 RASPERLATVLAYGDIELDRDKRRVARSGRPIDLGPTEYRLLEFFLEHPGRVFSREQLLD 181 

Query: 76 AVWGGRI-VSESTITSHINAVRKAIGDTGGEQRLIRTVARKGF 117 
+VWG I + E T+ HI +RK + + G EQ IRTV G+ 

Sbjct: 182 SVWGRDIYIDERTVDVHIGRLRKLL-NLGREQDPIRTVRGAGY 223 

>giI15640307IrefINP_229934.11 (NC_002505) transcriptional activator CadC, putative [Vibrio 
cholerae] 

gil113560051pirllB82342 probable transcription activator CadC VC0278 [imported] - Vibrio 
cho1erae (group 01 strain N16961) 

gi196546891gb1AAF93453.11 (AE004116) transcriptional activator CadC, putative [Vibrio 
cholerae] 

Length = 541 

Score = 57.0 bits (136), Expect = 6e-07 
Identities = 33/101 (32%), positives = 58/101 (56%), Gaps = 3/101 (2%) 

Query: 26 FMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVSE 85 
F D+VL + +L R+ + VS P++ +LL L V ++EL+Q VW G IV++ 

Sbjct: 28 FQINDWVLCIDENKLYRQDREVSAEPRLINLLHFLAEHAGEVFGREELIQHVWDGAIVTD 87 

Query: 86 STITSHINAVRKAIGDTGGEQRL--IRTVARKGFRFVGDIR 124 
+T I +RK + D G E+ L + TV ++G++ V +++ 

Sbjct: 88 QVVTQSIFELRKLLRD-GREENLSYVVTVPKRGYKLVANVQ 127 

>giI16765877IrefINP_461492.11 (NC_003197) transcriptional activator of cad operon (OmpR family) 
[Salmonella typhimurium LT2] 

gi1164211031gb1AAL21451.11 (AE008816) transcriptional activator of cad operon (OmpR family) 
[Salmonella typhimurium LT2] 

Length = 514 

Score = 56.6 bits (135), Expect = 6e-07 
Identities = 25/96 (26%), Positives = 56/96 (58%), Gaps = 1/96 (1%) 

Query: 29 GDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVSESTI 88 
G++++ +++R+G+ +++ P++ DLL++ D V+S+D ++ VW IV+ + 

Sbjct: 9 GEWLVTPSVNQISRQGRQITLEPRLIDLLMYFAHHPDEVLSRDNIIDHVWMRTIVTNHVV 68 

Query: 89 TSHINAVRKAIGDTG-GEQRLIRTVARKGFRFVGDI 123 
T 1+ +RK++ D G I TV ++G++ + 

Sbjct: 69 TQSISELRKSLRDGGDSNAEYIVTVPKRGYKLTAPV 104 

>gi1167614701ref1NP 457087.11 (NC_003198) transcriptional activator cadC [Salmonella enterica· 
subsp. enterica serovar Typhi] 

gi1165037701ernb1CAD02760.11 (AL627275) transcriptional activator cadC [Salmonella enterica 



subsp. enterica serovar Typhi] 
Length = 514 

Score = 56.6 bits (135), Expect = 6e-07 
Identities = 25/96 (26%), positives = 56/96 (58%), Gaps = 1/96 (1%) 

Query: 29 GDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVSESTI 88 
G++++ +++R+G+ +++ P++ DLL++ D V+S+D ++ VW IV+ + 

Sbjct: 9 GEWLVTPSVNQISRQGRQITLEPRLIDLLMYFAHHPDEVLSRDNIIDHVWMRTIVTNHVV 68 

Query: 89 TSHINAVRKAIGDTG-GEQRLIRTVARKGFRFVGDI 123 
T I+ +RK++ D G I TV ++G++ + 

Sbjct: 69 TQSISELRKSLRDGGDSNAEYIVTVPKRGYKLTAPV 104 

Dow AgroSciences LLC 
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>giI15791723IrefINP_281546.11 (NC 002163) two-component regulator [Campy1obacter jejuni] 
gil112780771pirllB81378 two-component regulator Cj0355c [imported] - Campy10bacter jejuni 

(strain NCTC 11168) 
gi169678301emb1CAB74192.11 (AL139075) two-component regulator [Campylobacter jejuni] 

Length = 223 

Score = 56.6 bits (135), Expect = 6e-07 
Identities = 31/91 (34%), positives = 54/91 (59%), Gaps = 2/91 (2%) 

Query: 30 DYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGG-RIVSESTI 88 
D V+D + ++T +GQ + + + F++L HL D++VSK++LL A+W +V+ + I 

Sbj ct: 128 DLVIDPDEEKIT'YKGQDIELKGKPFEVLTHLARHSDQIVSKEQLLDAIWEEPELVTPNVI 187 

Query: 89 TSHINAVRKAIGDTGGEQRLIRTVARKGFRF 119 
IN +R+ + D I TV R+G+RF 

Sbjct: 188 EVAINQIRQKM-DKPLNISTIETVRRRGYRF 217 

>giI791140IembICAA56853.11 (X80892) iagA [Salmonella typhi] 
Length = 553 

Score = 56.6 bits (135), Expect = 8e-07 
Identities = 31/95 (32%), Positives = 58/95 (60%), Gaps = 2/95 (2%) 

Query: 25 QFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVS 84 
+F+F D++L+ + L R + V++ P+ + +L+ L+ ++VSK+ LL VWG V+ 

Sbjct: 13 KFVFDDFILNMD-GSLVRSEKKVNIPPKEYAVLVILLEAAGKIVSKNTLLDQVWGDAEVN 71 

Query: 85 ESTITSHINAVRKAIGDTGGEQRLIRTVARKGFRF 119 
E ++T I A+R+ + + E R I T+ +G+RF 

Sbjct: 72 EESLTRCIYALRRILSED-KEHRYIETLYGQGYRF 105 

>giI16761653IrefINP_457270.11 (NC_003198) invasion protein regulator [Salmonella enterica subsp. 
enterica serovar Typhi] 

gil174337141splP430161IAGA SALT I Invasion protein iagA 
gi1165039541emblcAD05983.11 (AL627276) invasion protein regulator [Salmonella enterica subsp. 

enterica serovar Typhi] 
Length = 553 

Score = 55.8 bits (133), Expect = 1e-06 
Identities = 31/95 (32%), positives = 58/95 (60%), Gaps = 2/95 (2%) 

Query: 25 QFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVS 84 
+F+F D++L+ + L R + V++ P+ + +L+ L+ ++VSK+ LL VWG V+ 

Sbjct: 13 KFVFDDFILNMD-GSLLRSEKKVNIPPKEYAVLVILLEAAGKIVSKNTLLDQVWGDAEVN 71 

Query: 85 ESTITSHINAVRKAIGDTGGEQRLIRTVARKGFRF 119 
E ++T I A+R+ + + E R I T+ +G+RF 

Sbjct: 72 EESLTRCIYALRRILSED-KEHRYIETLYGQGYRF 105 

>gi1134757261ref1NP 107293.11 
gi1140264821dbj1BAB53079.11 

Length = 903 

(NC 002678) transcriptional regulator [Mesorhizobium loti] 
(AP003010) transcriptional regulator [Mesorhizobium loti] 

Score = 55.8 bits (133), Expect = 1e-06 
Identities = 32/99 (32%), positives = 55/99 (55%), Gaps 1/99 (1%) 
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Query: 26 FMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVSE 85 
F FG + + +E+R L R G+++ +G + FD+L LV VV +EL+ VW V+E 

Sbjct: 6 FRFGPFEMHREQRRLYRDGKLLQLGSRAFDILQILVMRAGEVVRHEELIAMVWPDTFVAE 65 

Query: 86 STITSHINAVRKAIGDTGG-EQRLIRTVARKGFRFVGDI 123 
+ + ++ A+R+A+G G LI V +G+ F + 

Sbjct: 66 NNLRVNMTALRRALGPEGSLTNGLIANVPGRGYSFTAPV 104 

Dow AgroSciences LLC 
Study ID: GH-C 5463 

Page 229 

>gi121261531pir11S70817 invasion genes transcription activator hilA - Salmonella 
typhimurium 

gi18069011gb1AAD12579.11 (U25352) HilA [Salmonella typhimurium) 
Length = 553 

Score = 55.5 bits (132), Expect = 1e-06 
Identities = 31/95 (32%), positives = 57/95 (59%), Gaps = 2/95 (2%) 

Query: 25 QFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVS 84 
+F+F D++L+ + L R + V++ P+ + +L+ L+ +VSK+ LL VWG V+ 

Sbjct: 13 KFVFDDFILNMD-GSLVRSEKKVNIPPKEYAVLVILLEAAGEIVSKNTLLDQVWGDAEVN 71 

Query: 85 ESTITSHINAVRKAIGDTGGEQRLIRTVARKGFRF 119 
E ++T I A+R+ + + E R I T+ +G+RF 

Sbjct: 72 EESLTRCIYALRRILSED-KEHRYIETLYGQGYRF 105 

>gi1156407381ref1NP 230368.11 (NC 002505) DNA-binding response regulator PhoB [Vibrio cho1erae) 
gil112780531pirllH82288 DNA-bindIng response regulator PhoB VC0719 [imported) - Vibrio 

cho1erae (group 01 strain N16961) 
gi196551621gb1AAF93884.11 (AE004158) DNA-binding response regulator PhoB [Vibrio cholerae) 

Length = 229 

Score = 55.1 bits (131), Expect = 2e-06 
Identities = 32/88 (36%), positives = 50/88 (56%), Gaps = 2/88 (2%) 

Query: 33 LDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRI-VSESTITSH 91 
LD +T Q + +GP F +L + ++RV S+++LL VWG + V + T+ H 

Sbjct: 139 LDPVSHRVTANDQPLDMGPTEFKMLHFFMTHQERVYSREQLLNNVWGTNVYVEDRTVDVH 198 

Query: 92 INAVRKAIGDTGGEQRLIRTVARKGFRF 119 
I +RKA+ D G +LI+TV G+RF 

Sbjct: 199 IRRLRKALED-AGHDKLIQTVRGAGYRF 225 

>gi1167661821ref1NP 461797.11 (NC_003197) invasion genes transcription activator [Salmonella 
typhimurium LT2) 

gil201415611splP430151IAGA SALTY Invasion protein iagA (Protein hilA) 
giI16421423IgbIAAL21756.11- (AE008831) invasion genes transcription activator [Salmonella 

typhimurium LT2) 
Length = 553 

Score = 55.1 bits (131), Expect = 2e-06 
Identities = 31/95 (32%), Positives = 57/95 (59%), Gaps = 2/95 (2%) 

Query: 25 QFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVS 84 
+F+F D++L+ + L R + V++ P+ + +L+ L+ +VSK+ LL VWG V+ 

Sbjct: 13 KFVFDDFILNMD-GSLLRSEKKVNIPPKEYAVLVILLEAAGEIVSKNTLLDQVWGDAEVN 71 

Query: 85 ESTITSHINAVRKAIGDTGGEQRLIRTVARKGFRF 119 
E ++T I A+R+ + + E R I T+ +G+RF 

Sbjct: 72 EESLTRCIYALRRILSED-KEHRYIETLYGQGYRF 105 

>giI15891373IrefINP_357045.11 (NC 003063) AGR_L_2522p [Agrobacterium tumefaciens) [Agrobacterium 
tumefaciens str. C58 (Cereon)) 

gi1151597641gb1AAK89830.11 (AE008326) AGR_L_2522p [Agrobacterium tumefaciens str. C58 
(Cereon) ) 

Length = 650 

Score = 55.1 bits (131), Expect = 2e-06 
Identities = 103/406 (25%), positives = 166/406 (40%), Gaps 40/406 (9%) 



Query: 159 KPSITVLPFQNLSGDPEQEYFADGIVEDIITALSRIRWLFVIARNSSFRYKGRAVEVKDV 218 
KP + + + G P VED+ +L R R V++ +S+F V+ D 

Sbjct: 272 KPRVAFVRPARVDGQPVPTVI-HAFVEDVANSLVRYRTFTVLSPHSTFALAHDRVD--DS 328 

Query: 219 GRELGVRYVLEGSVRKSGNRVRITGQLIDATTGTHLWAERFEGTLDDIFELQDRMAESVV 278 
L Y + +V R++ LI+ +G +W+ T I +++ V 

Sbjct: 329 YAMLRADYRIISTVFDDS---RMSVALIEDASGEIVWSLEAVLTERHIHAAFRLLSKQVA 385 

Query: 279 GAIAPQVERAEMERAKRKPTES---LDAHDYYLRGMAKLHSGTHEAIEAALPLFYRAIEL 335 
A+A ++ER ++E + E+ L LRG L + A LF +A++L 

Sbjct: 386 AALAREIERLQVEPDRNHSGEAYRQLLEGQQLLRGKCDL-----PLLRRARSLFRKAVDL 440 

Query: 336 DQEFASAYAGAAWCYF--WRKLNG---WMVDRAEEIAEGARLARRAVELGRDDAVALTRS 390 
D A A A AWL G ++ RA+ A+ +VE+ D A+ + 

Sbjct: 441 DHSLAVARARVAQSLQLEWLMLGGNDPHLLHRAKAEADA------SVEI--DPALGV--- 489 

Query: 391 GHALGHLVG----DLDGGIALIDRARLLNPNFAPAWFLGGFLRVFRGEPESAIEHIEHAA 446 
GH + +V D D A L PN A G+ E A + + A 

Sbjct: 490 GHWMCAVVALYQRDFDISAEKFFEAEALAPNSADLLLQHADALAHFGDAEIAWDKFQQAI 549 

Query: 447 RLSPLDQEMFRMQAGTALAHFFAGRFDSALVWAERALGNLPSLLVAVALVAASHALAGRT 506 
L+PL +++ AG ++A F + +A+ R + P+L V + ASHAL G 

Sbjct: 550 NLNPLAPDIY-WWAGASIA-FKRQDYGTAVELCGRMENDEPALRV----LTASHALHGDL 603 

Query: 507 EEARKTMQRLRALDPSLRVSTLRDWLPIHRPEDLARFADGLRLAGL 552 
AR++ RL+ P + + P P RF LRLAG+ 

Sbjct: 604 LAARESGSRLQENYPGMTAREISSLSPDRDPIANERFYHALRLAGI 649 

Dow AgroSciences LLC 
Study ID: GH-C 546Y ") 
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>gi1156456571ref1NP 207833.11 (NC 000915) response regulator [Helicobacter pylori 26695) 
gil74653481pirllC64650 response regulator - Helicobacter pylori (strain 26695) 
gi123141901gb1AAD08088.11 (AE000612) response regulator [Helicobacter pylori 26695) 

Length = 223 

Score = 55.1 bits (131), Expect = 2e-06 
Identities = 30/92 (32%), positives = 54/92 (58%), Gaps = 2/92 (2%) 

Query: 29 GDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGG-RIVSEST 87 
GD + + ++ +G+ V V + F++L HL RD++VSK++LL A+W +V+ + 

Sbjct: 124 GDLTISPDEEKIIYKGREVEVKGKPFEVLTHLARHRDQIVSKEQLLDAIWEEPEMVTPNV 183 

Query: 88 ITSHINAVRKAIGDTGGEQRLIRTVARKGFRF 119 
I IN +R+ + G ++ TV R+G+RF 

Sbjct: 184 IEVAINQIRQKMDKPLGIS-MVETVRRRGYRF 214 

>giI15894830IrefINP_348179.11 (NC 003030) Response regulator (CheY-like receiver domain and HTH 
DNA-binding domain) [Clostridium acetobutylicum) 

gi1150245031gb1AAK79519.11AE007665 6 (AE007665) Response regulator (CheY-1ike receiver domain 
and HTH 

DNA-binding domain) [Clostridium acetobutylicum) 
Length = 227 

Score = 55.1 bits (131), Expect = 2e-06 
Identities = 31/97 (31%), Positives = 57/97 (57%), Gaps = 1/97 (1%) 

Query: 29 GDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVS-EST 87 
G+ + ++R + + Q +S+ P FD+L LV + RV+S+++L++ V+G + T 

Sbjct: 131 GNLQICSDKRIVRIKDQQISLTPNEFDILYALVLNKGRVLSREQLIERVFGLDFDGFDRT 190 

Query: 88 ITSHINAVRKAIGDTGGEQRLIRTVARKGFRFVGDIR 124 
I HI +RK I + + + I TV + G++F GDI+ 

Sbjct: 191 IDVHIKNIRKKIEEDTKKPKYIITVTKLGYKFGGDIK 227 

>giI13958023IgbIAAK50764.1IAF360364 1 (AF360364) lysine decarboxylase regulator CadC [Salmonella 
typhimurium) 

Length = 512 

Score = 54.7 bits (130), Expect = 2e-06 
Identities = 26/98 (26%), positives = 56/98 (56%), Gaps 5/98 (5%) 
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Query: 29 GDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVSESTI 88 
GD+++ +++RRG+ +++ P++ DLL++ D V+S+D ++ VW IV+ + 

Sbjct: 9 GDWLVTPSVNQISRRGRQITLEPRLIDLLMYFAHHPDEVLSRDNIIDHVWMRTIVTNHVV 68 

Query: 89 TSHINAVRKAI---GDTGGEQRLIRTVARKGFRFVGDI 123 
1+ +RK++ D+ E I TV ++G++ + 

Sbjct: 69 AKAISELRKSLRRSADSNAE--YIVTVPKRGYKLTAPV 104 

Dow AgroSciences LLC 
Study ID: GH-C 5463 
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>giI15887773IrefINP_353454.11 (NC_003062) AGR_C_746p [Agrobacterium tumefaciens] [Agrobacterium 
tumefaciens str. C58 (Cereon)] 

giI17934339IrefINP_531129.11 (NC_003304) two component response regulator [Agrobacterium 
tumefaciens str. C58 (U. Washington)] 

gi1151553451gb1AAK86239.11 (AE007980) AGR_C_746p [Agrobacterium tumefaciens str. C58 (Cereon)] 
gi1177387681gb1AAL41445.11 (AE009013) two component response regulator [Agrobacterium 

tumefaciens str. C58 (U. Washington)] 
Length = 227 

Score = 54.7 bits (130), Expect = 3e-06 
Identities = 38/103 (36%), Positives = 54/103 (51%), Gaps = 2/103 (1%) 

Query: 16 RGRPGDAEVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQ 75 
R RP GD LD+E + R+ + V +GP F LL L+ + RV S+ +LL 

Sbjct: 122 RARPEVLSSVLKCGDIELDRETHRVHRKSREVRLGPTEFRLLEFLMTSPGRVFSRSQLLD 181 

Query: 76 AVWGGRI-VSESTITSHINAVRKAIGDTGGEQRLIRTVARKGF 117 
VWG I V E T+ H+ +RKA+ + Q +IRTV G+ 

Sbjct: 182 GVWGHDIYVDERTVDVHVGRLRKAL-NFSHMQDVIRTVRGAGY 223 

>giI17937275IrefINP_534064.11 (NC 003305) conserved hypothetical protein [Agrobacterium 
tumefaciens str. C58 (U. Washington)] 

gi1177419761gb1AAL44380.11 (AE009286) conserved hypothetical protein [Agrobacterium 
tumefaciens str. C58 (U. Washington)] 

Length = 642 

Score = 54.7 bits (130), Expect = 3e-06 
Identities = 103/406 (25%), Positives = 166/406 (40%), Gaps = 40/406 (9%) 

Query: 159 KPSITVLPFQNLSGDPEQEYFADGIVEDIITALSRIRWLFVIARNSSFRYKGRAVEVKDV 218 
KP + + + G P VED+ +L R R V++ +S+F V+D 

Sbjct: 264 KPRVAFVRPARVDGQPVPTVI-HAFVEDVANSLVRYRTFTVLSPHSTFALAHDRVD--DS 320 

Query: 219 GRELGVRYVLEGSVRKSGNRVRITGQLIDATTGTHLWAERFEGTLDDIFELQDRMAESVV 278 
L Y + +V R++ LI+ +G +W+ T I +++ V 

Sbjct: 321 YAMLRADYRIISTVFDDS---RMSVALIEDASGEIVWSLEAVLTERHIHAAFRLLSKQVA 377 

Query: 279 GAIAPQVERAEMERAKRKPTES---LDAHDYYLRGMAKLHSGTHEAIEAALPLFYRAIEL 335 
A+A ++ER ++E + E+ L LRG L + A LF +A++L 

Sbjct: 378 AALAREIERLQVEPDRNHSGEAYRQLLEGQQLLRGKCDL-----PLLRRARSLFRKAVDL 432 

Query: 336 DQEFASAYAGAAWCYF--WRKLNG---WMVDRAEEIAEGARLARRAVELGRDDAVALTRS 390 
D A A A AWL G ++ RA+ A+ +VE+ D A+ + 

Sbjct: 433 DHSLAVARARVAQSLQLEWLMLGGNDPHLLHRAKAEADA------SVEI--DPALGV--- 481 

Query: 391 GHALGHLVG----DLDGGIALIDRARLLNPNFAPAWFLGGFLRVFRGEPESAIEHIEHAA 446 
GH + +V D D A L PN A G+ E A + + A 

Sbjct: 482 GHWMCAVVALYQRDFDISAEKFFEAEALAPNSADLLLQHADALAHFGDAEIAWDKFQQAI 541 

Query: 447 RLSPLDQEMFRMQAGTALAHFFAGRFDSALVWAERALGNLPSLLVAVALVAASHALAGRT 506 
L+PL +++ AG ++A F + +A+ R + P+L V + ASHAL G 

Sbjct: 542 NLNPLAPDIY-WWAGASIA-FKRQDYGTAVELCGRMENDEPALRV----LTASHALHGDL 595 

Query: 507 EEARKTMQRLRALDPSLRVSTLRDWLPIHRPEDLARFADGLRLAGL 552 
AR++ RL+ P + + P P RF LRLAG+ 

Sbjct: 596 LAARESGSRLQENYPGMTAREISSLSPDRDPIANERFYHALRLAGI 641 

>giI4530445IgbIAAD22036.11 (AFl18229) response regulator PnpR [Streptococcus pneumoniae] 
Length = 250 

Score 54.3 bits (129), Expect 3e-06 



Identities = 28/99 (28%), positives = 57/99 (57%), Gaps = 1/99 (1%) 

Query: 22 AEVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGR 81 
A+ ++FG + ER E+ + +++S+ P+ F+LLL+L+ + ++++ LL+ +WG 

Sbjct: 149 ADDSWLFGTLKVYPERHEVYKANKLLSLTPKEFELLLYLMKHPNMTLTRERLLERIWGYD 208 

Query: 82 IVSESTITS-HINAVRKAIGDTGGEQRLIRTVARKGFRF 119 
E+ + HI +R+ I D + IRT+ G++F 

Sbjct: 209 FGQETRLVDVHIGKLREKIEDNPKAPQFIRTIRGYGYKF 247 

Dow AgroSciences LLC 
Study ID: GH-C 5463(°,) 
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>giI17988267IrefINP_540901.11 (NC_003317) PHOSPHATE REGULON TRANSCRIPTIONAL REGULATORY PROTEIN 
PHOB [Brucella melitensis] 

gi1179840361gb1AAL53165.11 (AE009631) PHOSPHATE REGULON TRANSCRIPTIONAL REGULATORY PROTEIN 
PHOB [Brucella melitensis] 

Length = 255 

Score = 54.3 bits (129), Expect = 3e-06 
Identities = 36/105 (34%), Positives = 55/105 (52%), Gaps = 2/105 (1%) 

Query: 16 RGRPGDAEVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQ 75 
R P GD +LD+++ + R+ + V +GP F LL + + + RV S+ +LL 

Sbjct: 151 RANPSILSHVLKVGDLLLDRQQHRVYRKEKEVHLGPTEFRLLEYFMMSPGRVFSRSQLLD 210 

Query: 76 AVWGGRI-VSESTITSHINAVRKAIGDTGGEQRLIRTVARKGFRF 119 
VWG I V + T+ H+ +RKAI + G IRTV G+ F 

Sbjct: 211 GVWGPDIYVDDRTVDVHVGRLRKAI-NVGRAADSIRTVRGAGYSF 254 

>giI4768853IgbIAAD29647.1IAF124757 7 (AF124757) phosphate regulatory protein PhoB [Zymomonas 
mobilis] 

Length = 231 

Score = 54.3 bits (129), Expect = 4e-06 
Identities = 37/103 (35%), Positives = 54/103 (51%), Gaps = 2/103 (1%) 

Query: 16 RGRPGDAEVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQ 75 
R RP ++ Q + D +D + R G VS+GP F LL HL+ RV S+++LL 

Sbjct: 123 RIRPALSKEQLNYNDIEMDLVSHRVKRAGTNVSIGPTEFRLLRHLMEYPRRVFSREKLLD 182 

Query: 76 AVWG-GRIVSESTITSHINAVRKAIGDTGGEQRLIRTVARKGF 117 
+WG + T+ HI +RKA+ + G LIRTV G+ 

Sbjct: 183 YIWGQDSDIELRTVDVHIRRLRKAL-NRDGLPDLIRTVRSAGY 224 

>giI15901898IrefINP_346502.11 (NC_003028) response regulator [Streptococcus pneumoniae TIGR4] 
giI15903934IrefINP_359484.11 (NC 003098) Response regulator [Streptococcus pneumoniae R6] 
gi158305291emb1CAB54572.11 (AJ006394) response regulator [Streptococcus pneumoniae] 
gi1149735921gb1AAK76142.11 (AE007497) response regulator [Streptococcus pneumoniae TIGR4] 
gi1154595861gb1AAL00695.11 (AE008553) Response regulator [Streptococcus pneumoniae R6] 

Length = 235 

Score = 53.9 bits (128), Expect = 4e-06 
Identities = 28/99 (28%), positives = 57/99 (57%), Gaps = 1/99 (1%) 

Query: 22 AEVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGR 81 
A+ ++FG + ER E+ + +++S+ P+ F+LLL+L+ + ++++ LL+ +WG 

Sbjct: 134 ADDSWLFGTLKVYPERHEVYKANKLLSLTPKEFELLLYLMKHPNMTLTRERLLERIWGYD 193 

Query: 82 IVSESTITS-HINAVRKAIGDTGGEQRLIRTVARKGFRF 119 
E+ + HI +R+ I D + IRT+ G++F 

Sbjct: 194 FGQETRLVDVHIGKLREKIEDNPKAPQFIRTIRGYGYKF 232 

>giI3282774IgbIAAC25063.11 (AF043352) response regulator homolog PhoB [Vibrio cholerae] 
Length = 229 

Score = 53.9 bits (128), Expect = 5e-06 
Identities = 31/88 (35%), positives = 49/88 (55%), Gaps = 2/88 (2%) 

Query: 33 LDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRI-VSESTITSH 91 
LD +T Q + +GP F +L + ++RV S+++LL VWG + V + T+ H 

Sbjct: 139 LDPVSHRVTANDQPLDMGPTEFKMLHFFMTHQERVYSREQLLNNVWGTNVYVEDRTVDVH 198 
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Query: 92 INAVRKAIGDTGGEQRLIRTVARKGFRF 119 
I +R A+ D G +LI+TV G+RF 

Sbjct: 199 IRPLRNALED-AGHDKLIQTVRGAGYRF 225 

Dow AgroSciences LLC 
Study ID: GH-C 5463 
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>giI15611449IrefINP_223100.11 (NC_000921) putative TRANSCRIPTIONAL REGULATOR [He1icobacter 
pylori 

J99] 
gil74653091pirllC71937 probable transcription regulator - Helicobacter pylori (strain 

J99) 
gi141549181gb1AAD05966.11 (AE001473) putative TRANSCRIPTIONAL REGULATOR [Helicobacter pylori 

J99] 
Length = 223 

Score = 53.5 bits (127), Expect = 5e-06 
Identities = 30/92 (32%), positives = 53/92 (57%), Gaps = 2/92 (2%) 

Query: 29 GDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGG-RIVSEST 87 
GD + + ++ +G+ V V + F++L HL RD++VSK++LL A+W +V+ + 

Sbjct: 124 GDLTISPDEEKIIYKGREVEVKGKPFEVLTHLARHRDQIVSKEQLLDAIWEEPEMVTPNV 183 

Query: 88 ITSHINAVRKAIGDTGGEQRLIRTVARKGFRF 119 
I IN +R+ + G + TV R+G+RF 

Sbjct: 184 IEVAINQIRQKMDKPLGIST-VETVRRRGYRF 214 

>giI15964268IrefINP_384621.11 (NC_003047) PHOSPHATE REGULON TRANSCRIPTIONAL REGULATORY PROTEIN 
[Sinorhizobium me1iloti] 

gil66857241splQ52990lPHOB RHIME Phosphate regulon transcriptional regulatory protein phoB 
gi11524041gb1AAB42026.11 -(M96261) phosphate regulatory protein [Sinorhizobium meliloti] 
gi1150734451emb1CAC45087.11 (AL591784) PHOSPHATE REGULON TRANSCRIPTIONAL REGULATORY PROTEIN 

[Sinorhizobium meliloti] 
Length = 227 

Score = 53.5 bits (127), Expect = 5e-06 
Identities = 37/103 (35%), positives = 53/103 (50%), Gaps = 2/103 (1%) 

Query: 16 RGRPGDAEVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQ 75 
R +P GD LD+E + RR + V +GP F LL L+ + RV S+ +LL 

Sbjct: 122 RAKPEVLSTLLRCGDIELDRETHRVHRRSREVRLGPTEFRLLEFLMSSPGRVFSRSQLLD 181 

Query: 76 AVWGGRI-VSESTITSHINAVRKAIGDTGGEQRLIRTVARKGF 117 
VWG I V E T+ H+ +RKA+ + +IRTV G+ 

Sbjct: 182 GVWGHDIYVDERTVDVHVGRLRKAL-NFSNMPDVIRTVRGAGY 223 

>giI18265910IgbIAAL67383.1IAF447814_51 (AF447814) transcriptional activator [Escherichia coli] 
Length = 512 

Score = 53.5 bits (127), Expect = 6e-06 
Identities = 25/93 (26%), positives = 55/93 (58%), Gaps = 1/93 (1%) 

Query: 29 GDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVSESTI 88 
G++++ +++R G+ +++ P++ DLL+ V+S+DEL+ VW IV+ + 

Sbjct: 9 GEWLVTPSINQISRNGRQLTLEPRLIDLLVFFAQHSGEVLSRDELIDNVWKRSIVTNHVV 68 

Query: 89 TSHINAVRKAIGDTGGEQRL-IRTVARKGFRFV 120 
T 1+ +RK++ D + + I TV ++G++ + 

Sbjct: 69 TQSISELRKSLKDNDEDSPVYIATVPKRGYKLM 101 

>giI16131959IrefINP_418557.11 (NC_000913) transcriptional activator of cad operon [Escherichia 
coli K12] 

gil1154161splP23890lCADC ECOLI Transcriptional activator cadC 
gil281820lpirllC41968 transcription activator cadC - Escherichia coli 
gi11454521gb1AAA23531.11 (M67452) transcriptional activator [Escherichia coli] 
gi15369781gb1AAA97033.11 (U14003) cadC [Escherichia coli] 
gi117905761gb1AAC77094.11 (AE000486) transcriptional activator of cad operon [Escherichia 

coli K12] 
Length = 512 

Score 53.5 bits (127), Expect 6e-06 



--------- -------- - .--- -----------------------------------------------------------

Identities = 25/93 (26%), positives = 55/93 (58%), Gaps = 1/93 (1%) 

Query: 29 GDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVSESTI 88 
G++++ +++R G+ +++ P++ DLL+ V+S+DEL+ VW IV+ + 

Sbjct: 9 GEWLVTPSINQISRNGRQLTLEPRLIDLLVFFAQHSGEVLSRDELIDNVWKRSIVTNHVV 68 

Query: 89 TSHINAVRKAIGDTGGEQRL-IRTVARKGFRFV 120 
T I+ +RK++ D + + I TV ++G++ + 

Sbjct: 69 TQSISELRKSLKDNDEDSPVYIATVPKRGYKLM 101 

Dow AgroSciences LLC 
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>giI15804726IrefINP_290767.11 (NC 002655) transcriptional activator of cad operon [Escherichia 
coli 0157:H7 EDL933] 

giI15834369IrefINP_313142.11 (NC_002695) transcriptional activator of cad operon [Escherichia 
coli 0157 :H7] 

giI12519113IgbIAAG59333.1IAE005647_2 (AE005647) transcriptional activator of cad operon 
[Escherichia 

coli 0157:H7 EDL933] 
gi1133645921dbj1BAB38538.11 (AP002568) transcriptional activator of cad operon [Escherichia 

coli 0157:H7] 
Length = 512 

Score = 53.5 bits (127), Expect = 6e-06 
Identities = 25/93 (26%), Positives = 55/93 (58%), Gaps = 1/93 (1%) 

Query: 29 GDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVSESTI 88 
G++++ +++R G+ +++ P++ DLL+ V+S+DEL+ VW IV+ + 

Sbjct: 9 GEWLVTPSINQISRNGRQLTLEPRLIDLLVFFAQHSGEVLSRDELIDNVWKRSIVTNHVV 68 

Query: 89 TSHINAVRKAIGDTGGEQRL-IRTVARKGFRFV 120 
T I+ +RK++ D + + I TV ++G++ + 

Sbjct: 69 TQSISELRKSLKDNDEDSPVYIATVPKRGYKLM 101 

>giI16123366IrefINP_406679.11 (NC_003143) phosphate regulon transcriptional regulatory protein 
[Yersinia pestis] 

gi1159811421ernb1CAC92440.11 (AJ414155) phosphate regulon transcriptional regulatory protein 
[Yersinia pestis] 

Length = 229 

Score = 52.8 bits (125), Expect = ge-06 
Identities = 30/88 (34%), positives = 49/88 (55%), Gaps = 2/88 (2%) 

Query: 33 LDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRI-VSESTITSH 91 
LD + Q + +GP F LL + +RV S+++LL VWG + V + T+ H 

Sbjct: 139 LDPSSHRVMANDQALDMGPTEFKLLHFFMTHPERVYSREQLLNYVWGTNVYVEDRTVDVH 198 

Query: 92 INAVRKAIGDTGGEQRLIRTVARKGFRF 119 
I +RKA+ +T G ++++TV G+RF 

Sbjct: 199 IRRLRKAL-ETDGHDKMVQTVRGTGYRF 225 

>gi1134731971ref1NP 104764.11 (NC_002678) phosphate regulatory protein, PhoB [Mesorhizobium 
loti] -

gi1140239451dbj1BAB50550.11 (AP003002) phosphate regulatory protein; PhoB [Mesorhizobium loti] 
Length = 229 

Score = 52.8 bits (125), Expect = le-05 
Identities = 34/103 (33%), Positives = 53/103 (51%), Gaps = 2/103 (1%) 

Query: 16 RGRPGDAEVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQ 75 
R +P GD VLD+E + R+ + +GP F LL ++ RV S+ +LL 

Sbjct: 123 RAKPEVLSSVLKVGDIVLDRESHRVYRKKSEIRLGPTEFRLLEFMMRHPGRVFSRSQLLD 182 

Query: 76 AVWGGRI-VSESTITSHINAVRKAIGDTGGEQRLIRTVARKGF 117 
VWG I + E T+ H+ +RKA+ + G +IRT+ G+ 

Sbjct: 183 NVWGETIYIDERTVDVHVGRLRKAV-NNGRMPDVIRTIRGAGY 224 

>gi1156157191ref1NP 244023.11 (NC 002570) two-component response regulator involved in phosphate 
regulation [Bacillus halodurans] 

gi1101757791dbj1BAB06876.11 (AP001517) two-component response regulator involved in phosphate 
regulation [Bacillus halodurans] 
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Length = 239 

Score = 52.0 bits (123), Expect = 2e-05 
Identities = 28/92 (30%), Positives = 53/92 (57%), Gaps = 1/92 (1%) 

Query: 28 FGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVSEST 
FG+ + + E+ +GQ + + P+ F+LLL+L + RV+++D+LL AVW V ++ 

Sbjct: 140 FGNVEIYPDNYEVYLKGQPLELTPKEFELLLYLANHKGRVLTRDQLLNAVWNYEFVGDTR 

Query: 88 ITS-HINAVRKAIGDTGGEQRLIRTVARKGFR 118 
I HI+ +R+ I + I+T+ G++ 

Sbjct: 200 IVDVHISHLREKIEPNTKKPIYIKTIRGLGYK 231 

87 

199 
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>gi111724821sp1P456061PHOB SHIDY Phosphate regulon transcriptional regulatory protein phoB 
gil2801321pirllA44753 phOB protein - Shigella dysenteriae 
gi11527731gb1AAA26535.11 (M31793) phosphate regulatory protein phoB [Shigella dysenteriae] 

Length = 229 

Score = 51.6 bits (122), Expect = 2e-05 
Identities = 30/88 (34%), positives = 49/88 (55%), Gaps = 2/88 (2%) 

Query: 33 LDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRI-VSESTITSH 91 
LD + + + +GP F LL + +RV S+++LL VWG + V + T+ H 

Sbjct: 139 LDPTSHRVMTGEEPLEMGPTEFKLLHFFMTHPERVYSREQLLNHVWGTNVYVEDRTVDVH 198 

Query: 92 INAVRKAIGDTGGEQRLIRTVARKGFRF 119 
I +RKA+ + GG R+++TV G+RF 

Sbjct: 199 IRRLRKAL-EPGGHDRMVQTVRGTGYRF 225 

>giI15893613IrefINP_346962.11 (NC_003030) Response regulator (CheY-like domain, HTH domain) 
[Clostridium acetobutylicum] 

gil 15023165IgbIAAK78302.1IAE007546_8 (AE007546) Response regulator (CheY-like domain, HTH 
domain) 

[Clostridium acetobutylicum] 
Length = 230 

Score = 51.2 bits (121), Expect = 3e-05 
Identities = 30/90 (33%), Positives = 45/90 (49%), Gaps = 1/90 (1%) 

Query: 33 LDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVSE-STITSH 
+++ R++ G+ + FDLL+ L DRV SK+EL +WG E +T+T H 

Sbjct: 141 INKASRKVFVNGKESQFTAKEFDLLVFLAQNPDRVFSKEELFDKIWGMDSFGEIATVTVH 

Query: 92 INAVRKAIGDTGGEQRLIRTVARKGFRFVG 121 
I +R+ I I TV G+RF G 

Sbjct: 201 IKKIREKIEKDTSNPEYIETVWGAGYRFRG 230 

91 

200 

>giI17549263IrefINP_522603.11 
TRANSCRIPTION 

(NC_003296) PROBABLE TWO-COMPONENT RESPONSE REGULATOR 

REGULATOR PROTEIN 
gi1174315151ernb1CAD18193.11 

REGULATOR PROTEIN 
Length = 227 

[Ralstonia solanacearum] 
(AL646082) PROBABLE TWO-COMPONENT RESPONSE REGULATOR TRANSCRIPTION 

[Ralstonia solanacearum] 

Score = 51.2 bits (121), Expect = 3e-05 
Identities = 32/99 (32%), positives = 56/99 (56%), Gaps = 2/99 (2%) 

Query: 27 MFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVS-E 85 
+ GD VLD R +TR GQ + V P+ + +L +L+ ++VS+ +L + VW +++ + 

Sbjct: 127 VIGDLVLDPNARAVTRGGQALDVTPKEYAILEYLMRHAGQIVSRLQLAEHVWRADLlAID 186 

Query: 86 STITSHINAVRKAIGDTGGEQRLIRTVARKGFRFVGDIR 124 
+ I H+ +R+ + D G+ LI TV +GFR R 

Sbjct: 187 NLIDVHMKNLRRKV-DPPGQPALIHTVRGQGFRLAAPER 224 

>giI15802560IrefINP_288587.11 (NC_002655) transcriptional response regulatory protein (sensor 
BaeS) [Escherichia coli 0157:H7 EDL933] 

giI12516285IgbIAAG57142.1IAE005434_6 (AE005434) transcriptional response regulatory protein 
(sensor 



BaeS) [Escherichia coli 0157:H7 EDL933] 
Length 240 

Score = 51.2 bits (121), Expect = 3e-05 
Identities = 29/92 (31%), Positives = 52/92 (56%), Gaps = 1/92 (1%) 

Query: 32 VLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGG-RIVSESTITS 90 
++D+ R + + RG+++ + P F LL L +V S+++LL ++ R+V++ TI S 

Sbjct: 144 IIDEXRFQASWRGKMLDLTPAEFRLLKTLSHEPGKVFSREQLLNHLYDDYRVVTDRTIDS 203 

Query: 91 HINAVRKAIGDTGGEQRLIRTVARKGFRFVGD 122 
HI +R+ + EQ IR V G+R+ D 

Sbjct: 204 HIKNLRRKLESLDAEQSFIRAVYGVGYRWEAD 235 
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>giI15800125IrefINP_286137.11 (NC_002655) positive response regulator for pho regulon, sensor is 
PhoR (or CreC) [Escherichia coli 0157:H7 EDL933] 

giI15829703IrefINP_308476.11 (NC_002695) positive response regulator for pho regulon PhoB 
[Escherichia coli 0157:H7] 

giI16128384IrefINP_414933.11 (NC_000913) positive response regulator for pho regu1on, sensor is 
PhoR (or CreC) [Escherichia coli K12] 

gil1301191splP084021PHOB ECOLI Phosphate regu10n transcriptional regulatory protein phoB 
gil730441pirliRGECFB transcription activator phoB - Escherichia coli 
gi1423881ernb1CAA27659.11 (X04026) phoB protein (aa 1-229) [Escherichia coli] 
gi116575951gb1AAB18123.11 (U73857) phosphate regu10n transcriptional regulatory protein phoB 

[Escherichia coli] 
gi117865991gb1AAC73502.11 (AE000146) 

PhoR (or CreC) [Escherichia 
giI12513245IgbIAAG54745.1IAE005219_1 

sensor is 

positive response regulator for pho regulon, sensor is 
coli K12] 
(AE005219) positive response regulator for pho regu1on, 

PhoR (or CreC) [Escherichia coli 0157:H7 EDL933] 
gi1133599061dbj1BAB33872.11 (AP002551) positive response regulator for pho regulon PhoB 

[Escherichia coli 0157:H7] 
gi1162091521gb1AAL09901.11 (AY048733) PhoB [CRIM plasmid pAH150] 

Length = 229 

Score = 51.2 bits (121), Expect = 3e-05 
Identities = 30/88 (34%), Positives = 49/88 (55%), Gaps = 2/88 (2%) 

Query: 33 LDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRI-VSESTITSH 91 
LD + + + +GP F LL + +RV S+++LL VWG + V + T+ H 

Sbjct: 139 LDPTSHRVMAGEEPLEMGPTEFKLLHFFMTHPERVYSREQLLNHVWGTNVYVEDRTVDVH 198 

Query: 92 INAVRKAIGDTGGEQRLIRTVARKGFRF 119 
I +RKA+ + GG R+++TV G+RF 

Sbjct: 199 IRRLRKAL-EPGGHDRMVQTVRGTGYRF 225 

>gi185692821pdb11QQIIA Chain A, Solution Structure Of The Dna-Binding And Transactivation 
Domain Of Phob From Escherichia Coli 

Length = 104 

Score = 51.2 bits (121), Expect = 3e-05 
Identities = 30/88 (34%), positives = 49/88 (55%), Gaps = 2/88 (2%) 

Query: 33 LDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRI-VSESTITSH 91 
LD + + + +GP F LL + +RV S+++LL VWG + V + T+ H 

Sbjct: 14 LDPTSHRVMAGEEPLEMGPTEFKLLHFFMTHPERVYSREQLLNHVWGTNVYVEDRTVDVH 73 

Query: 92 INAVRKAIGDTGGEQRLIRTVARKGFRF 119 
I +RKA+ + GG R+++TV G+RF 

Sbjct: 74 IRRLRKAL-EPGGHDRMVQTVRGTGYRF 100 

>giI15803373IrefINP_289406.11 (NC 002655) putative invasion protein [Escherichia coli 0157:H7 
EDL933] 

gil158329631refiNP 311736.11 (NC 002695) putative invasion protein [Escherichia coli 0157:H7] 
giI12517348IgbIAAG57965.1IAE005514_2 (AE005514) putative invasion protein [Escherichia coli 

0157:H7 
EDL933] 

gi1133631811dbj1BAB37132.11 (AP002563) putative invasion protein [Escherichia coli 0157:H7] 
Length = 458 

~·.1 ! . i 
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Score = 51.2 bits (121), Expect = 3e-05 
Identities = 29/84 (34%), Positives = 50/84 (59%), Gaps = 1/84 (1%) 

Query: 40 LTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVSESTITSHINAVRKAI 
LT+ + V + P+ +L+ L+ + VV KD ++++VW IVS+ ++T I ++R I 

Sbjct: 23 LTQGNEQVYIPPKELGVLIVLLESAGHVVLKDMIIESVWKNIIVSDESLTRCIYSLR-CI 

Query: 100 GDTGGEQRLIRTVARKGFRFVGDI 123 
+ G R I T+ RKG+RF G + 

Sbjct: 82 FEKIGYDRCIETIYRKGYRFSGQV 105 

99 

81 

Dow AgroSciences LLC 
Study ID: GH-C 5463 

Page 237 

>giI16332107IrefINP_442835.11 (NC_0009l1) OmpR subfamily [Synechocystis sp. PCC 6803] 
gil74440581pirllS76735 hypothetical protein - Synechocystis sp. (strain PCC 6803) 
gi116537361dbj1BAA18647.11 (D90916) OmpR subfamily [Synechocystis sp. PCC 6803] 

Length = 250 

Score = 51.2 bits (121), Expect = 3e-05 
Identities = 31/96 (32%), Positives = 48/96 (49%) 

Query: 28 FGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVSEST 87 
+G +D +R + +G V + PQ F LL L +S+ ELL+ W I + T 

Sbjct: 132 YGVLKIDLVQRRVEYQGNFVDLTPQEFSLLYVLTQAEGSALSRTELLRRAWPEAIDNPRT 191 

Query: 88 ITSHINAVRKAIGDTGGEQRLIRTVARKGFRFVGDI 123 
I +H+ ++RK I + LI+TV G+RF I 

Sbjct: 192 IDTHVLSLRKKIETDPRQPSLIQTVRNVGYRFNSSI 227 

>giI16121054IrefINP_404367.11 
gi1159788191emb1CAC89587.11 

Length = 348 

(NC 003143) putative regulatory protein [Yersinia pestis] 
(AJ414144) putative regulatory protein [Yersinia pestis] 

Score = 50.8 bits (120), Expect = 4e-05 
Identities = 26/87 (29%), positives = 51/87 (57%), Gaps = 6/87 (6%) 

Query: 31 YVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVSESTITS 90 
++ QE RE R G+ ++ ++LL G ++S+DEL VW R++ +++ + 

Sbjct: 27 FITHQETREKKRLGE---YQLKLINVLLEHAG---EILSRDELTNLVWKRRVIGNNSLPN 80 

Query: 91 HINAVRKAIGDTGGEQRLIRTVARKGF 117 
1+ +R A+GD +QR+I+T+ + G+ 

Sbjct: 81 AIHTLRVALGDENKQQRIIQTIPKIGY 107 

>giI16l300l9IrefINP_416583.11 (NC_000913) transcriptional response regulatory protein (sensor 
BaeS) [Escherichia coli K12] 

gil3990941splP308461BAER ECOLI Transcriptional regulatory protein baeR 
gil4784271pirllJX0283 response-regulator BaeR protein - Escherichia coli 
gi12165331dbj1BAA03141.11 (D14054) BaeR [Escherichia coli] 
gill7367881dbj1BAA15935.11 (D90846) Response-regulator BaeR protein [Escherichia coli] 
gi117368001dbj1BAA15946.11 (D90847) Response-regulator BaeR protein [Escherichia coli] 
gi117883941gb1AAC75140.11 (AE000297) transcriptional response regulatory protein (sensor 

BaeS) [Escherichia coli K12] 
Length = 240 

Score = 50.8 bits (120), Expect = 4e-05 
Identities = 29/92 (31%), Positives = 52/92 (56%), Gaps = 1/92 (1%) 

Query: 32 VLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGG-RIVSEST ITS 90 
++D+ R + + RG+++ + P F LL L +V S+++LL ++ R+V++ TI S 

Sbjct: 144 IIDEGRFQASWRGKMLDLTPAEFRLLKTLSHEPGKVFSREQLLNHLYDDYRVVTDRTIDS 203 

Query: 91 HINAVRKAIGDTGGEQRLIRTVARKGFRFVGD 122 
HI +R+ + EQ IR V G+R+ D 

Sbjct: 204 HIKNLRRKLESLDAEQSFIRAVYGVGYRWEAD 235 

>giI15832141IrefINP_310914.11 (NC 002695) transcriptional response regulatory protein 
[Escherichia coli 0157:H7] 

gi1133623561dbj1BAB36310.11 (AP002560) transcriptional response regulatory protein [Escherichia 
coli 0157:H7] 



Length = 240 

Score = 50.8 bits (120), Expect = 4e-05 
Identities = 29/92 (31%), Positives = 52/92 (56%), Gaps = 1/92 (1%) 

Query: 32 VLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGG-RIVSEST ITS 90 
++D+ R + + RG+++ + P F LL L +V S+++LL ++ R+V++ TI S 

Sbjct: 144 IIDEGRFQASWRGKMLDLTPAEFRLLKTLSHEPGKVFSREQLLNHLYDDYRVVTDRTIDS 203 

Query: 91 HINAVRKAIGDTGGEQRLIRTVARKGFRFVGD 122 
HI +R+ + EQ IR V G+R+ D 

Sbjct: 204 HIKNLRRKLESLDAEQSFIRAVYGVGYRWEAD 235 
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>giI17232242IrefINP_488790.11 
gi1171338871dbj1BAB76449.11 

Length = 228 

(NC_003272) two-component response regulator [Nostoc sp. PCC 7120) 
(AP003597) two-component response regulator [Nostoc sp. PCC 7120) 

Score = 50.4 bits (119), Expect = 5e-05 
Identities = 32/98 (32%), positives = 54/98 (54%), Gaps = 2/98 (2%) 

Query: 21 DAEVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGG 80 
D Q FGD +LD R G+ V + + F+LL +L+ V++++++L+ VWG 

Sbjct: 127 DTTEQLRFGDLILDLANRRAVYSGRNVELTMKEFELLKYLMEHPREVLTREQILENVWGY 186 

Query: 81 RIVSESTITS-HINAVRKAIGDTGGEQRLIRTVARKGF 117 
+ ES + +1 +R I D G++RLI+TV G+ 

Sbjct: 187 DFMGESNVIEVYIRYLRLKIEDE-GQKRLIQTVRGVGY 223 

>gi1947991pir11A37775 phoB protein - Pseudomonas aeruginosa 
Length = 229 

Score = 50.4 bits (119), Expect = 5e-05 
Identities = 32/105 (30%), positives = 53/105 (50%), Gaps = 3/105 (2%) 

Query: 16 RGRPGDAEVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQ 75 
R PG +E G +LD +T G+ +GP + LL + ++R ++ + 

Sbjct: 123 RTGPGHSEAPIEVGGLLLDPISHRVTIDGKPAEMGPTEYGLLQFFMTHQERAYTRGQRRD 182 

Query: 76 AVWGGRI-VSESTITSHINAVRKAIGDTGGEQRLIRTVARKGFRF 119 
VWGG + V E T+ I +RKA+G+ + L++TV G+RF 

Sbjct: 183 QVWGGNVYVEERTVDMDIRRLRKALGEV--YENLVQTVRGTGYRF 225 

>giI7339512IembICAB82846.11 
gi1145725761emb1CAC42478.21 

Length = 229 

(AJ277082) putative response regulator [Amyco1atopsis mediterraneil 
(AJ318385) response regulator protein [Amyco1atopsis mediterranei) 

Score = 50.1 bits (118), Expect = 6e-05 
Identities = 33/101 (32%), positives = 54/101 (52%), Gaps = 1/101 (0%) 

Query: 20 GDAEVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWG 79 
G A + GD V+D+ E+T+RG+ VS+ P LLL L T +V S+ ++L AVW 

Sbjct: 126 GPAAAEERHGDLVIDRAALEVTKRGEPVSLTPTELKLLLELSRTPGQVYSRQQILSAVWD 185 

Query: 80 GRIVSEST-ITSHINAVRKAIGDTGGEQRLIRTVARKGFRF 119 
+ +S + + + +R I D + ++TV G+RF 

Sbjct: 186 HDYLGDSRLVDACVQRLRAKIEDVPAKPEHVQTVRGFGYRF 226 

>gi1156413321ref1NP 230964.11 (NC 002505) DNA-binding response regulator [Vibrio cholerae) 
gil112780521pirllF82213 DNA-binding response regulator VC1320 [imported) - Vibrio cholerae 

(group 01 strain N16961) 
gi196558101gb1AAF94478.11 (AE004212) DNA-binding response regulator [Vibrio cholerae) 

Length = 234 

Score = 50.1 bits (118), Expect = 7e-05 
Identities = 34/103 (33%), Positives = 53/103 (51%), Gaps = 1/103 (0%) 

Query: 21 DAEVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGG 80 
DA FG +L+Q RR G+V+++ FDLL L D+VVS++ L +++ G 

Sbjct: 130 DATHLLQFGGLLLNQSRRHCELDGEVINLSDSEFDLLWLLASAADQVVSREFLTKSLRGI 189 
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Query: 81 RIVS-ESTITSHINAVRKAIGDTGGEQRLIRTVARKGFRFVGD 122 
+ T+ + I +RK + D + I TV KG+ FV D 

Sbjct: 190 EYDGLDRTVDNKIVTLRKKLCDDSSTPKRIITVRGKGYLFVPD 232 
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>giI908l855IgbIAAF8262l.lIAF157830_2 (AF157830) PhoP2 response regulator [Myxococcus xanthus] 
Length = 238 

Score = 49.7 bits (117), Expect = ge-05 
Identities = 32/96 (33%), Positives = 54/96 (55%), Gaps = 2/96 (2%) 

Query: 25 QFMFGDYVLDQERRELTRR-GQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIV 83 
Q F + LD RR+++R G VV + FDLL L+ +DR + + E+L AVWG +V 

Sbjct: 137 QMGFSSFTLDLGRRQVSRADGSVVELTRTEFDLLAFLLRHQDRALPRGEILDAVWGRDVV 196 

Query: 84 SE-STITSHINAVRKAIGDTGGEQRLIRTVARKGFR 118 
+ T+ + +++++K +G T I T+ G+R 

Sbjct: 197 VDPRTVDNFVSSLKKKLGWTSTSGFSIHTIRGVGYR 232 

>giI854694llembICAB94653.11 (AL359215) putative two-component system response regulator. 
[Streptomyces coelicolor A3(2}] 

Length = 229 

Score = 49.7 bits (ll7), Expect = ge-05 
Identities = 30/92 (32%), Positives = 52/92 (55%), Gaps = 1/92 (1%) 

Query: 29 GDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVSEST- 87 
GD V+D+ +T +G+ V++GP LLL L + +V S+ +LL+AVW ++ 

Sbjct: 135 GDLVIDRAGLTVTHQGRPVALGPSELRLLLTLSASAGQVFSRQQLLEAVWEHNYHGDARL 194 

Query: 88 ITSHINAVRKAIGDTGGEQRLIRTVARKGFRF 119 
+ + + +R IG++ G R + TV G+RF 

Sbjct: 195 VDACVKRLRSKIGESPGSPRYVHTVRGFGYRF 226 

>giI156l0901IrefINP_2l8282.11 (NC 000962) hypothetical protein Rv3765c [Mycobacterium 
tuberculosis H37Rv] 

gil74440611pirllF70801 hypothetical protein Rv3765c - Mycobacterium tuberculosis (strain 
H37RV) 

gi129601891emb1CAA18087.11 (AL022121) hypothetical protein Rv3765c [Mycobacterium tuberculosis 
H37Rv] 

Length = 234 

Score = 49.3 bits (116), Expect = le-04 
Identities = 32/98 (32%), positives = 53/98 (53%), Gaps = 3/98 (3%) 

Query: 21 DAEVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGG 80 
D+ Q + GD VLD++ E+ R G+ VS+ F+LL ++ RV+SK ++L VW 

Sbjct: 133 DSGAQLVVGDLVLDEDSHEVMRAGEPVSLTSTEFELLRFMMHNSKRVLSKAQILDRVWSY 192 

Query: 81 RIVSESTITS-HINAVRKAIGDTGGEQRLIRTVARKGF 117 
S I +1+ +RK I + G + +1 T+ G+ 

Sbjct: 193 DFGGRSNIVELYISYLRKKIDN--GREPMIHTLRGAGY 228 

>giI15807407IrefINP_296139.11 (NC 001263) DNA-binding response regulator [Deinococcus 
radiodurans] 

gil74718351pirllB75276 DNA-binding response regulator - Deinococcus radiodurans (strain 
Rl) 

gi164602401gb1AAFl1967.11AE002072 9 (AE002072) DNA-binding response regulator [Deinococcus 
radiodurans] 

Length = 373 

Score = 49.3 bits (116), Expect = 1e-04 
Identities = 29/85 (34%), positives = 48/85 (56%), Gaps = 2/85 (2%) 

Query: 29 GDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVSESTI 88 
GD LD ++R +T +G+ + + P+ FD+L L+ RV S+ E+ Q +W GR+ S + 

Sbjct: 129 GDLTLDPQKRLVTYKGEELRLSPKEFDILALLIRQPGRVYSRQEIGQEIWQGRLPEGSNV 188 

Query: 89 TS-HINAVRKAIGDTGGEQRLIRTV 112 
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>gi1156444031ref1NP 229455.11 (NC 000853) response regulator DrrA [Thermotoga maritima] 
gil7444020lpirll072228 response regulator DrrA - Thermotoga maritima (strain MSB8) 
gi149822291gb1AA036722.11AE001807 13 (AE001807) response regulator DrrA [Thermotoga maritima] 

Length = 247 

Score = 49.3 bits (116), Expect = 1e-04 
Identities = 30/91 (32%), positives = 48/91 (51%), Gaps = 1/91 (1%) 

Query: 30 DYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRORVVSKDELLQAVWGGRIVSES-TI 88 
D +D E+ E+ RG+ V++ P F+LL L +V S+D LL +WG ++ T+ 

Sbjct: 150 DLEIDVEKYEVKVRGKKVNLTPLEFELLRFLAENEGKVFSRDVLLOKLWGYDYYGDTRTV 209 

Query: 89 TSHINAVRKAIGDTGGEQRLIRTVARKGFRF 119 
HI +R I + + I TV KG++F 

Sbjct: 210 DVHIRRLRTKIEEDPSNPKYIITVRGKGYKF 240 

>giI1575577IgbIAAC44436.11 (U67196) DNA-binding response regulator [Thermotoga maritima] 
Length = 239 

Score = 49.3 bits (116), Expect = 1e-04 
Identities = 30/91 (32%), positives = 48/91 (51%), Gaps = 1/91 (1%) 

Query: 30 DYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRORVVSKDELLQAVWGGRIVSES-TI 88 
o +0 E+ E+ RG+ V++ P F+LL L +V S+D LL +WG ++ T+ 

Sbjct: 142 DLEIDVEKYEVKVRGKKVNLTPLEFELLRFLAENEGKVFSRDVLLOKLWGYOYYGDTRTV 201 

Query: 89 TSHINAVRKAIGDTGGEQRLIRTVARKGFRF 119 
HI +R I + + I TV KG++F 

Sbjct: 202 OVHIRRLRTKIEEOPSNPKYIITVRGKGYKF 232 

>gi121439521pir11I55603 reduced hepatic glutathione transporter with canalicular features -
rat 

Length = 835 

Score = 49.3 bits (116), Expect = 1e-04 
Identities = 28/84 (33%), Positives = 48/84 (56%), Gaps = 1/84 (1%) 

Query: 40 LTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVSESTITSHINAVRKAI 99 
LT+ + V + + +L+ L+ + VV KD ++++VW IVS+ + T I ++R+ 

Sbjct: 375 LTQGNEQVYIPQKELGVLIVLLESAGHVVLKDMIIESVWENIIVSDESPTKSIYSLRRIF 434 

Query: 100 GDTGGEQRLIRTVARKGFRFVGDI 123 
G G R I T+ RKG+RF G + 

Sbjct: 435 GKI-GYYRCIETIYRKGYRFSGQV 457 

>giI15614371IrefINP_242674.11 
gi1101744261dbj1BAB05527.11 

Length = 231 

(NC 002570) two-component response regulator [Bacillus halodurans] 
(AP001513) two-component response regulator [Bacillus halodurans] 

Score = 48.9 bits (115), Expect = 1e-04 
Identities = 27/95 (28%), positives = 49/95 (51%), Gaps = 1/95 (1%) 

Query: 28 FGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWG-GRIVSES 86 
FG V+ E+R++T G+ + + P+ F++L L +V S + + VWG + 

Sbjct: 137 FGGLVIAPEQRKVTLYGETIELTPKEFEILYLLASHPKKVYSVENIFHQVWGEAYFEGGN 196 

Query: 87 TITSHINAVRKAIGDTGGEQRLIRTVARKGFRFVG 121 
T+ H+ +RK + D + + I+TV G+ F G 

Sbjct: 197 TVMVHVRTLRKKLKDDQRKSKWIKTVWGVGYAFNG 231 

>giI15843385IrefINP_338422.11 (NC_002755) DNA-binding response regulator [Mycobacterium 
tuberculosis CDC1551] 

gi1138837501gb1AAK48236.11 (AE007181) DNA-binding response regulator [Mycobacterium 
tuberculosis CDC1551] 

Length = 286 
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Score = 48.9 bits (115), Expect = 1e-04 
Identities = 32/98 (32%), Positives = 53/98 (53%), Gaps = 3/98 (3%) 

Query: 21 DAEVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGG 80 
D+ Q + GD VLD++ E+ R G+ VS+ F+LL ++ RV+SK ++L VW 

Sbjct: 185 DSGAQLVVGDLVLDEDSHEVMRAGEPVSLTSTEFELLRFMMHNSKRVLSKAQILDRVWSY 244 

Query: 81 RIVSESTITS-HINAVRKAIGDTGGEQRLIRTVARKGF 117 
S I +1+ +RK I + G + +1 T+ G+ 

Sbjct: 245 DFGGRSNIVELYISYLRKKIDN--GREPMIHTLRGAGY 280 
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>gi1158401721ref1NP 335209.11 (NC 002755) DNA-binding response regulator [Mycobacterium 
tuberculosis CDC1551] -

gi1138803251gb1AAK45023.11 (AE006969) DNA-binding response regulator [Mycobacterium 
tuberculosis CDC1551] 

Length = 240 

Score = 48.9 bits (115), Expect = 2e-04 
Identities = 36/106 (33%), Positives = 58/106 (53%), Gaps = 9/106 (8%) 

Query: 16 RGRPGDAEVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQ 75 
+G V+ F D LD+E E+ + GQ VS+ P F LL + V V+SK ++L 

Sbjct: 134 KGNKEPRNVRLTFADIELDEETHEVWKAGQPVSLSPTEFTLLRYFVINAGTVLSKPKILD 193 

Query: 76 AVW----GGRIVSESTITSHINAVRKAIGDTGGEQRLIRTVARKGF 117 
VW GG + + + S+++ +R+ I DT GE+RL+ T+ G+ 

Sbjct: 194 HVWRYDFGGDV---NVVESYVSYLRRKI-DT-GEKRLLHTLRGVGY 234 

>gi1156078971ref1NP 215271.11 (NC 000962) phoP [Mycobacterium tuberculosis H37Rv] 
gil74440631pirllH70705 probable phoP protein - Mycobacterium tuberculosis (strain H37RV) 
gi115506351emb1CAB02400.11 (Z80226) phoP [Mycobacterium tuberculosis H37Rv] 

Length = 247 

Score = 48.9 bits (115), Expect = 2e-04 
Identities = 36/106 (33%), positives = 58/106 (53%), Gaps = 9/106 (8%) 

Query: 16 RGRPGDAEVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQ 75 
+G V+ F D LD+E E+ + GQ VS+ P F LL + V V+SK ++L 

Sbjct: 141 KGNKEPRNVRLTFADIELDEETHEVWKAGQPVSLSPTEFTLLRYFVINAGTVLSKPKILD 200 

Query: 76 AVW----GGRIVSESTITSHINAVRKAIGDTGGEQRLIRTVARKGF 117 
VW GG + + + S+++ +R+ I DT GE+RL+ T+ G+ 

Sbjct: 201 HVWRYDFGGDV---NVVESYVSYLRRKI-DT-GEKRLLHTLRGVGY 241 

>giI16804539IrefINP_466024.11 (NC 003210) two-component response phosphate regulator [Listeria 
monocytogenes EGD-e] 

gi1164119891emb1CAD00579.11 (AL591983) two-component response phosphate regulator [Listeria 
monocytogenes] 

Length = 236 

Score = 48.9 bits (115), Expect = 2e-04 
Identities = 28/99 (28%), positives = 51/99 (51%), Gaps = 1/99 (1%) 

Query: 21 DAEVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGG 80 
D E + GD + + E+ + ++ + P+ F+LLL L R +V S+D+LL VW 

Sbjct: 133 DVEATILIGDLKILPDSYEVYLQDDLLDLTPKEFELLLFLANHRGKVFSRDQLLDTVWNY 192 

Query: 81 RIVSESTITS-HINAVRKAIGDTGGEQRLIRTVARKGFR 118 
V E+ I H++ +R I + + I+T+ G++ 

Sbjct: 193 DYVGETRIVDVHVSHLRDKIELDTKQPKYIKTIRGFGYK 231 

>giI15596354IrefINP_249848.11 (NC_002516) probable two-component response regulator [Pseudomonas 
aeruginosa] 

gil113523181pirllB83500 probable two-component response regulator PAl157 [imported) -
Pseudomonas aeruginosa (strain PA01) 

giI9947080IgbIAAG04546.1IAE004546_1 (AE004546) probable two-component response regulator 
[Pseudomonas 

aeruginosa] 
Length = 236 
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Score = 48.5 bits (114), Expect = 2e-04 
Identities = 36/109 (33%), positives = 53/109 (48%), Gaps = 1/109 (0%) 

Query: 15 ERGRPGDAEVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELL 74 
E G P + FG V+D RE G + + FDLL L R++S++E+ 

Sbjct: 127 EAGAPAADSKRLAFGRLVIDNAMREAWLDGTTIELTSAEFDLLWLLAANAGRILSREEIF 186 

Query: 75 QAVWGGRIVSES-TITSHINAVRKAIGDTGGEQRLIRTVARKGFRFVGD 122 
A+ G + +1 1+ +R IGD RLI+TV KG+ FVG+ 

Sbjct: 187 NALRGIEYDGQDRSIDVRISRIRPKIGDDPMHPRLIKTVRSKGYLFVGE 235 

>giI1723075 2 I r e f INP_487300.11 
gi1171323551dbj1BAB74959.11 

Length = 238 

(NC 003272) two-component response regulator [Nostoc sp. PCC 7120] 
(AP003592) two-component response regulator [Nostoc sp. PCC 7120] 

Score = 48.5 bits (114), Expect = 2e-04 
Identities = 32/93 (34%), positives = 45/93 (47%), Gaps = 1/93 (1%) 

Query: 28 FGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVSEST 87 
F ++D RRE+T Q V + FDLL L RV + EL+Q VW V + 

Sbjct: 134 FEKLMIDPVRREVTLNSQAVPLTALEFDLLHFLASHPGRVWRRAELIQEVWDYEYVGDQR 193 

Query: 88 ITS-HINAVRKAIGDTGGEQRLIRTVARKGFRF 119 
+ HI +RK I + LI+TV G++F 

Sbjct: 194 VVDVHIGQIRKKIEVDASQPALIQTVRGVGYKF 226 

>giI16759374IrefINP_454991.11 (NC_003198) phosphate regulon transcriptional regulatory protein 
PhoB [Salmonella enterica subsp. enterica serovar Typhi] 

gil167637771refiNP 459392.11 (NC_003197) response regulator in two-component regulatory system 
with Ph oR (or CreC), regulates pho regulon (OmpR family) 
[Salmonella typhimurium LT2] 

gi1164189011gb1AAL19351.11 (AE008714) response regulator in two-component regulatory system 
with PhoR (or CreC), regulates pho regulon (OmpR family) 
[Salmonella typhimurium LT2] 

gi1165016651emb1CAD08852.11 (AL627266) phosphate regu10n transcriptional regulatory protein 
PhoB [Salmonella enterica subsp. enterica serovar Typhi] 

Length = 229 

Score = 48.5 bits (114), Expect = 2e-04 
Identities = 27/74 (36%), Positives = 44/74 (58%), Gaps = 2/74 (2%) 

Query: 47 VSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRI-VSESTITSHINAVRKAIGDTGGE 105 
+ +GP F LL + +RV S+++LL VWG + V + T+ HI +RKA+ + G 

Sbjct: 153 LDMGPTEFKLLHFFMTHPERVYSREQLLNHVWGTNVYVEDRTVDVHIRRLRKAL-EHSGH 211 

Query: 106 QRLIRTVARKGFRF 119 
R+++TV G+RF 

Sbjct: 212 DRMVQTVRGTGYRF 225 

>giI17351932IgbIAAL38202.1IAF319446_1 (AF319446) putative response regulator RR62 [Listeria 
monocytogenes] 

Length = 240 

Score = 48.5 bits (114), Expect = 2e-04 
Identities = 28/99 (28%), Positives = 51/99 (51%), Gaps = 1/99 (1%) 

Query: 21 DAEVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGG 80 
D E + GD + + E+ + ++ + P+ F+LLL L R +V S+D+LL VW 

Sbjct: 137 DVEATILIGDLKILPDSYEVYLQDDLLDLTPKEFELLLFLANHRGKVFSRDQLLDTVWNY 196 

Query: 81 RIVSESTITS-HINAVRKAIGDTGGEQRLIRTVARKGFR 118 
V E+ I H++ +R I + + I+T+ G++ 

Sbjct: 197 DYVGETRIVDVHVSHLRDKIELDTKQPKYIKTIRGFGYK 235 

>gi111724811sp1P456051PHOB KLEPN Phosphate regulon transcriptional regulatory protein phoB 
gil2801031pirllC44753 phoB protein - Klebsiella pneumoniae 
gi11492951gb1AAA25122.11 (M31794) phosphate regulatory protein phoB [Klebsiella pneumoniaej 

Length = 229 
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Score = 48.5 bits (114), Expect = 2e-04 
Identities = 29/88 (32%), Positives = 47/88 (52%), Gaps = 2/88 (2%) 

Query: 33 LDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRI-VSESTITSH 
LD + + +GP F LL + +RV S+++LL VWG + V + T+ H 

Sbjct: 139 LDPSSHRVMTGDSPLDMGPTEFKLLHFFMTHPERVYSREQLLNHVWGTNVYVEDRTVDVH 

Query: 92 INAVRKAIGDTGGEQRLIRTVARKGFRF 119 
I +RKA+ + G R+++TV G+RF 

Sbjct: 199 IRRLRKAL-EHSGHDRMVQTVRGTGYRF 225 

91 

198 
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>giI16801706IrefINP_471974.11 (NC_003212) two-component response phosphate regulator [Listeria 
innocuaJ 

gi1164151811emb1CAC97871.11 (AL596173) two-component response phosphate regulator [Listeria 
innocuaJ 

Length = 236 

Score = 48.5 bits (114), Expect = 2e-04 
Identities = 28/99 (28%), Positives = 51/99 (51%), Gaps = 1/99 (1%) 

Query: 21 DAEVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGG 80 
D E + GD + + E+ + ++ + P+ F+LLL L R +V S+D+LL VW 

Sbjct: 133 DTEATILIGDLKILPDSYEVYLQDDLLDLTPKEFELLLFLANHRGKVFSRDQLLDTVWNY 192 

Query: 81 RIVSESTITS-HINAVRKAIGDTGGEQRLIRTVARKGFR 118 
V E+ I H++ +R I + + I+T+ G++ 

Sbjct: 193 DYVGETRIVDVHVSHLRDKIELDTKQPKYIKTIRGFGYK 231 

>giI15924683IrefINP_372217.11 (NC_002758) alkaline phosphatase synthesis transcriptional 
regulatory protein [Staphylococcus aureus subsp. aureus 
Mu50J 

giI15927271IrefINP_374804.11 
regulatory protein 
N315) 

gi1137014891dbj1BAB42783.11 
regulatory protein 
N315] 

gi1142474651dbj1BAB57855.11 
regulatory protein 
Mu50] 

Length = 234 

(NC 002745) alkaline phosphatase synthesis transcriptional 
[Staphylococcus aureus subsp. aureus 

(AP003134) alkaline phosphatase synthesis transcriptional 
[Staphylococcus aureus subsp. aureus 

(AP003363) alkaline phosphatase synthesis transcriptional 
[Staphylococcus aureus subsp. aureus 

Score = 48.5 bits (114), Expect = 2e-04 
Identities = 23/81 (28%), Positives = 48/81 (58%), Gaps = 1/81 (1%) 

Query: 39 ELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVSESTITS-HINAVRK 97 
E+ + +++ + P+ F+LLL+L+ + RV++++ +L VW +S I HI+ +R 

Sbjct: 147 EVYKHNELLELTPKEFELLLYLIERQGRVITREHMLNTVWNYEFAGDSRIVDVHISHLRD 206 

Query: 98 AIGDTGGEQRLIRTVARKGFR 118 
+ D + +LI+TV G++ 

Sbjct: 207 KLEDNPKKPQLIKTVRGLGYK 227 

>gi111724831sp1P456071PHOB SHIFL Phosphate regulon transcriptional regulatory protein phoB 
gil2120000lpirllS61298 transcription activator phoB - Shigella flexneri 
gi15314941emb1CAA56927.11 (X81000) phoB [Shigella flexneri) 

Length = 229 

Score = 48.5 bits (114), Expect = 2e-04 
Identities = 29/88 (32%), positives = 48/88 (53%), Gaps = 2/88 (2%) 

Query: 33 LDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRI-VSESTITSH 91 
LD + + + +GP F LL + + V S+++LL VWG + V + T+ H 

Sbjct: 139 LDPTSHRVMAGEEPLEMGPTEFKLLHFFMTHPELVYSREQLLNHVWGTNVYVEDRTVDVH 198 

Query: 92 INAVRKAIGDTGGEQRLIRTVARKGFRF 119 
I +RKA+ + GG R+++TV G+RF 

Sbjct: 199 IRRLRKAL-EPGGHDRMVQTVRGTGYRF 225 
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>giI1055347IgbIAAB38749.11 (U38917) response regulator PhoB [Synechococcus sp. WH 7803] 
Length = 234 

Score = 48.5 bits (114), Expect = 2e-04 
Identities = 29/92 (31%), positives = 52/92 (56%), Gaps = 1/92 (1%) 

Query: 29 GDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVSES-T 87 
G+ L + +TR G+ +++ P+ + +L L+ RV S+D+LL+ +WG V ++ T 

Sbjct: 142 GNLCLYAQECRVTRDGEDLTLSPKEYKILELLIRNPKRVWSRDQLLERIWGIDFVGDTKT 201 

Query: 88 ITSHINAVRKAIGDTGGEQRLIRTVARKGFRF 119 
+ HI +R+ I + + IRTV G+RF 

Sbjct; 202 VDVHIRWLREKIEEEPSSPQHIRTVRGFGYRF 233 

>giI887803IgbIAAA83034.11 (U28375) ORF 0458 [Escherichia coli] 
Length = 458 

Score = 48.1 bits (113), Expect = 2e-04 
Identities = 30/91 (32%), positives = 51/91 (55%), Gaps = 1/91 (1%) 

Query: 40 LTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVSESTITSHINAVRKAI 99 
LT+ + V + + +L+ L+ + VV KD ++++VW IVS+ ++T I ++R I 

Sbjct: 23 LTQGNEQVYIPQKELGVLIVLLESAGHVVLKDMIIESVWKNIIVSDESLTRCIYSLR-CI 81 

Query: 100 GDTGGEQRLIRTVARKGFRFVGDIRIGGIGE 130 
+ G R I T+ RKG+RF G + I E 

Sbjct: 82 FEKIGYDRCIETIYRKGYRFSGQVFXTKINE 112 

>giI18034495IgbIAAL57517.1IAF453441 1 (AF453441) CadC [Escherichia coli] 
Length = 95 

Score = 48.1 bits (113), Expect = 3e-04 
Identities = 21/73 (28%), positives = 44/73 (59%) 

Query: 29 GDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVSESTI 
G++++ +++R G+ +++ P++ DLL+ V+S+DEL+ VW IV+ + 

Sbjct: 9 GEWLVTPSINQISRNGRQLTLEPRLIDLLVFFAQHSGEVLSRDELIDNVWKRSIVTNHVV 

Query: 89 TSHINAVRKAIGD 101 
T 1+ +RK++ D 

Sbjct: 69 TQSISELRKSLKD 81 

88 

68 

>giI15807237IrefINP_295967.11 (NC_001263) phosphate regu10n transcriptional regulatory protein 
PhoB [Deinococcus radiodurans] 

gil74733071pirllG75296 phosphate regu10n transcription regulatory protein PhoB -
Deinococcus radiodurans (strain R1) 

gi164600511gb1AAFl1793.11AE002057 1 (AE002057) phosphate regu10n transcriptional regulatory 
protein 

PhoB [Deinococcus radiodurans] 
Length = 238 

Score = 48.1 bits (113), Expect = 3e-04 
Identities = 30/91 (32%), positives = 45/91 (48%), Gaps = 1/91 (1%) 

Query: 29 GDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIV-SEST 87 
G +D E G+ +++ + FDLL L RV S+ ELL VWG + E T 

Sbjct: 133 GPLTVDLAAAEAQLAGRTLNLTRREFDLLAFLTANAGRVYSRTELLDRVWGADFLGGERT 192 

Query: 88 ITSHINAVRKAIGDTGGEQRLIRTVARKGFR 118 
+ H+ +R +GD G+ + TV KG+R 

Sbjct: 193 VDQHVTQLRAHLGDDPGKPSFLETVRGKGYR 223 

>giI16125842IrefINP_420406.11 (NC 002696) transcriptional regulator KdpE [Caulobacter crescentus 
CB15] 

gi1134229901gb1AAK23574.11 (AE005834) transcriptional regulator KdpE [Cau10bacter crescentus 
CB15] 

Length = 257 
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Score = 48.1 bits (113), Expect = 3e-04 
Identities = 28/95 (29%), positives = 49/95 (51%), Gaps = 1/95 (1%) 

Query: 28 FGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVSEST 87 
FGD ++D + R +T+ G V + P+ F+LL L + +V++ ELL +WG ++ 

Sbjct: 160 FGDVIIDLDLRLVTKAGAAVKLSPKEFELLARLALSPGKVLTHKELLVGIWGASHADDTQ 219 

Query: 88 -ITSHINAVRKAIGDTGGEQRLIRTVARKGFRFVG 121 
+ + +R+ + D RLI T G+R G 

Sbjct: 220 YLRVFVGQLRQKLEDDSAHPRLILTEPGVGYRLQG 254 
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>giI15644443IrefINP_229495.11 (NC_000853) conserved hypothetical protein [Thermotoga maritima] 
gil74620921pirllA72220 conserved hypothetical protein - Thermotoga maritima (strain MSB8) 
giI4982272IgbIAAD36762.1IAE001810_1 (AE001810) conserved hypothetical protein [Thermotoga 

maritima] 
Length = 357 

Score = 47.8 bits (112), Expect = 3e-04 
Identities = 29/108 (26%), Positives = 57/108 (51%), Gaps = 3/108 (2%) 

Query: 414 LNPNFAPAWFLGGFLRVFRGEPESAIEHIEHAARLSPLDQEMFRMQAGTALAHFFAGRFD 473 
++ N+APA+ L G L V +G+ E 1+ ++ A + P + + A A++ G ++ 

Sbjct: 126 IDENYAPAYELKGSLLVEQGKIEEGIKFLDKAVEIDPW---LVQAYASLGEAYYNLGDYE 182 

Query: 474 SALVWAERALGNLPSLLVAVALVAASHALAGRTEEARKTMQRLRALDP 521 
A+ + ER L P+ + ++ ++ R + A KT++RL +DP 

Sbjct: 183 KAIHYWERELEYNPNDKITYFMITEAYYEMNRKDLAVKTLERLLEIDP 230 

>giI10802733IgbIAAG23588.1IAF244639 1 (AF244639) DNA-binding response regulator 
[Carboxydothermus 

hydrogenoformans] 
Length = 206 

Score = 47.8 bits (112), Expect = 3e-04 
Identities = 32/104 (30%), Positives = 54/104 (51%), Gaps = 1/104 (0%) 

Query: 17 GRPGDAEVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQA 76 
GR G E D V+DQE+ + +G+ + P+ F+LL L +V +++ LL+ 

Sbjct: 98 GREGKKEGIIKIKDIVIDQEKFAVYVKGKKMDFTPKEFELLKLLASNPGKVFTREYLLEK 157 

Query: 77 VWGGRIVSES-TITSHINAVRKAIGDTGGEQRLIRTVARKGFRF 119 
+WG + ++ T+ HI +R+ I D + I TV G+RF 

Sbjct: 158 IWGYEFLGDTRTVDVHIRHIRQKIEDNPADPVYIETVRGVGYRF 201 

>giI16803987IrefINP_465472.11 (NC_003210) similar to two-component response regulator (ResD) 
[Listeria monocytogenes EGD-e] 

gi1164114011emb1CAD00026.11 (AL591981) similar to two-component response regulator (ResD) 
[Listeria monocytogenes] 

Length = 238 

Score = 47.8 bits (112), Expect = 3e-04 
Identities = 32/112 (28%), Positives = 56/112 (49%), Gaps = 5/112 (4%) 

Query: 10 SCPDSERGRPGDAEVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVS 69 
S +S G PGD F +D E + G+ + + P+ +DLL +L + D+V 

Sbjct: 125 SSEESAGGTPGDI---ITFPHLKIDNEAHRVIVDGKEIGLTPKEYDLLYYLAKSPDKVFD 181 

Query: 70 KDELLQAVWGGRIVSE-STITSHINAVRKAIGDTGGE-QRLIRTVARKGFRF 119 
++ LL+ VW + TI +H+ +R+ + D + R+I TV G++F 

Sbjct: 182 RESLLKEVWRYEFFGDLRTIDTHVKRLREKLHDVSEDAARMIVTVWGLGYKF 233 

>giI12642552IgbIAAK00284.1IAF288536 6 (AF288536) possible transcriptional regulatory protein 
[Legionel1a 

longbeachae] 
Length = 230 

Score = 47.8 bits (112), Expect = 3e-04 
Identities = 27/97 (27%), Positives = 53/97 (53%), Gaps 1/97 (1%) 



Query: 25 QFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVS B4 
QF FG++ ++ + + + +S+ F++L LV DR++S+D ++ A+ G 

Sbjct: 129 QFHFGNFS1NFSTKSVQLFDEE1SISTSDFEMLALLVKNHDRLLSRDS1MYALSGHEYDG 18B 

Query: 85 -EST1TSH1NAVRKA1GDTGGEQRL1RTVARKGFRFV 120 
+ I 1+ +RKA+ D + 1+T+ +KG+ FV 

Sbjct: 189 VDRGIDLKISRLRKALNDNNKKPYR1KTIHKKGY1FV 225 

Dow AgroSciences LLC 
Study ID: GH-C 5463/,,) 

Page 246 

>giI17231804IrefINP_488352.11 (NC_003272) two-component system response regulator [Nostoc sp. 
PCC 

7120] 
gi1171334481dbj1BAB76011.11 (AP003596) two-component system response regulator [Nostoc sp. PCC 

7120] 
Length = 256 

Score = 47.8 bits (112), Expect = 3e-04 
Identities = 30/104 (28%), Positives = 51/104 (48%) 

Query: 16 RGRPGDAEVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQ 75 
R R A +G +D +R + +G+ + + PQ F LL L +S+ ELL+ 

Sbjct: 120 RKRTPTAPAYLDYGTLQ1DLVQRRVRFQGEFIDLTPQEFSLLYVLAQAGGVPLSRSELLR 179 

Query: 76 AVWGGRIVSEST1TSHINAVRKAIGDTGGEQRLIRTVARKGFRF 119 
W I + TI +H+ ++RK + + L1+T+ G+RF 

Sbjct: 180 RAWPDAIDNPRT1DTHVLSLRKKVELDPRQPSL1QT1RNVGYRF 223 

>gi1158391821ref1NP 299870.11 
fastidiosa 9a5c] 

(NC_002488) two-component system, regulatory protein [Xylella 

gil112780591pirllF82538 two-component system, regulatory protein XF2593 [imported] -
Xylella fastidiosa (strain 9a5c) 

gi191078131gb1AAF85390.11AE004066 4 (AE004066) two-component system, regulatory protein 
[Xylella 

fastidiosa 9a5c] 
Length = 266 

Score = 47.4 bits (111), Expect = 4e-04 
Identities = 34/111 (30%), Positives = 53/111 (47%), Gaps = 2/111 (1%) 

Query: 16 RGRPGDAEVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQ 75 
R R D + G +D + V +GP + LL + +RV S+ +LL 

Sbjct: 157 RTRDDDEDGSVAIGKLRIDGAAHRVYAGHVQVP1GPTEYRLLHFFMTHSERVYSRTQLLD 216 

Query: 76 AVWG-GRIVSEST1TSH1NAVRKAIGDTGGEQRL1RTVARKGFRFVGDIRI 125 
VWG G + E T1 HI +R+ + + G +++TV G+RF G 1+1 

Sbjct: 217 HVWGSGVYIEERT1DVHIRRLRRTL-EPYGLDDMVQTVRSAGYRFSGAIQ1 266 

>gi1161307561ref1NP 417329.11 (NC_000913) putative invasion protein [Escherichia coli K12] 
gil28296471splP766391YGEH ECOLI Hypothetical protein ygeH 
gil74664511pirllE6506B hypothetical protein b2852 - Escherichia coli (strain K-12) 
gi117892161gb1AAC75891.11 (AE000369) putative invasion protein [Escherichia coli K12] 

Length = 45B 

Score = 47.4 bits (111), Expect = 4e-04 
Identities = 28/B4 (33%), positives = 49/84 (58%), Gaps = 1/84 (1%) 

Query: 40 LTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVSEST1TSH1NAVRKAI 99 
LT+ + V + + +L+ L+ + VV KD ++++VW 1VS+ ++T I ++R I 

Sbjct: 23 LTQGNEQVYIPQKELGVLIVLLESAGHVVLKDM11ESVWKNI1VSDESLTRC1YSLR-CI B1 

Query: 100 GDTGGEQRLIRTVARKGFRFVGD1 123 
+ G R I T+ RKG+RF G + 

Sbjct: 82 FEK1GYDRCIET1YRKGYRFSGQV 105 

>giI15678100IrefINP_275215.11 (NC_000916) O-linked GlcNAc transferase [Methanothermobacter 
thermautotrophicus] 

gil7459510lpirllB69196 conserved hypothetical protein MTH72 - Methanobacterium 
thermoautotrophicum (strain Delta H) 

gi126211061gb1AAB84576.11 (AE000798) O-linked GlcNAc transferase [Methanothermobacter 
thermautotrophicus] 
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Length = 403 

Score = 47.4 bits (Ill), Expect = 4e-04 
Identities = 34/140 (24%), positives = 65/140 (46%), Gaps = 11/140 (7%) 

Query: 323 EAALPLFYRAIELDQEFASAYAGAAWCYFWRKLNGWMVDRAEEIAEGARLARRAVELGRD 382 
E A+ + +A+E++Q+ A A+ G +++ + E +A+E+ + 

Sbjct: 237 EKAIECYEKALEINQKNAKAWNN----------KGVVLEELKRYDEALECYEKALEINLE 286 

Query: 383 DAVALTRSGHALGHLVGDLDGGIALIDRARLLNPNFAPAWFLGGFLRVFRGEPESAIEHI 442 
+ G L L G + + ++A +NP FA AW G + +PE A++ 

Sbjct: 287 NDETWANKGVLLRKL-GKYEEALECFEKALEINPEFADAWEWKGIILEDLKKPEEALKCY 345 

Query: 443 EHAARLSPLDQEMFRMQAGT 462 
E A +L+P D+ ++ MQ T 

Sbjct: 346 EKALKLNPQDKTLWYMQGKT 365 
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>giI16077443IrefINP_388257.11 (NC 000964) similar to two-component response regulator [YclK] 
[Bacillus subtilis] 

gil74440441pirllG69762 two-component response regulator [YclK] homolog yclJ - Bacillus 
subtilis 

gi118054451dbj1BAA09007.11 (D50453) homologue of alkaline phosphatase synthesis 
transcriptional regulatory protein PhoP of B. subtilis 
[Bacillus subti1is] 

gi126326761emb1CAB12183.11 (Z99106) similar to two-component response regulator [Yc1K] 
[Bacillus subtilis] 

Length = 227 

Score = 47.4 bits (Ill), Expect = 4e-04 
Identities = 29/94 (30%), Positives = 54/94 (56%), Gaps = 4/94 (4%) 

Query: 31 YVLDQERRELTRRGQVV-SVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIV-SESTI 88 
+ ++++ RE+ G+ V ++ P+ FDLL +LV +V S+++LL+ VWG + E T+ 

Sbjct: 136 FTINKKTREVLLNGEPVENLTPKEFDLLYYLVQNPRQVFSREQLLEQVWGYQFYGDERTV 195 

Query: 89 TSHINAVRKAIGDTGGEQRLIRTVARKGFRFVGD 122 
HI +RK + ++ + TV G++F D 

Sbjct: 196 DVHIKRLRKKLASE--DKPFLYTVWGVGYKFDED 227 

>giI15991570IgbIAAL12938.1IAF394228 1 (AF394228) putative transcriptional regulator WmpR 
[Pseudoalteromonas tunicata] 

Length = 696 

Score = 47.4 bits (Ill), Expect = 4e-04 
Identities = 21/76 (27%), Positives = 43/76 (55%) 

Query: 45 QVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVSESTITSHINAVRKAIGDTGG 104 
Q V + P+VFD+L + +R +S EL + +W GR VS++ + 1+ +R + D 

Sbjct: 8 QRVLLEPKVFDVLTYFCQHHNRYISMTELHENIWQGRCVSDAAVRRIISKIRILMNDDHK 67 

Query: 105 EQRLIRTVARKGFRFV 120 
1+++ ++G++ + 

Sbjct: 68 NPTYIQSLPKRGYKLI 83 

>giI16119346IrefINP_396052.11 (NC_003064) AGR_pAT 174p [Agrobacterium tumefaciens] 
[Agrobacterium 

tumefaciens str. C58 (Cereon)] 
gil179387051refiNP 535493.11 (NC 003306) two component response regulator [Agrobacterium 

tumefaciens str. C58 (Dupont)] [Agrobacterium 
tumefaciens str. C58 (U. Washington)] 

gi1151618661gb1AAK90493.11 (AE007884) AGR_pAT_174p [Agrobacterium tumefaciens str. C58 
(Cereon) ] 

gi1177435471gb1AAL45809.11 (AE008936) two component response regulator [Agrobacterium 
tumefaciens str. C58 (U. Washington)] 

Length = 241 

Score = 47.4 bits (Ill), Expect = 5e-04 
Identities = 30/90 (33%), positives = 46/90 (50%), Gaps 2/90 (2%) 



Query: 29 GDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRI-VSEST B7 
G+ L ER+ + G +++GP F LL HL+ RV S+DEL+ A W + V T 

Sbjct: 144 GEIELWPERKRVLVSGVELTLGPIEFKLLEHLLTAPGRVFSRDELITAAWPNEVYVQPRT 203 

Query: BB ITSHINAVRKAIGDTGGEQRLIRTVARKGF 117 
+ HI +R+ + G +IRT G+ 

Sbjct: 204 VDVHIGRIRRHLKKAAGFD-IIRTARSSGY 232 
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>gi1167654611ref1NP 461076.11 (NC 003197) response regulator in two-component regulatory system 
with BaeS (OmpR family) [Salmonella typhimurium LT2] 

gi1164206651gb1AAL21035.11 (AEOOB794) response regulator in two-component regulatory system 
with BaeS (OmpR family) [Salmonella typhimurium LT2] 

Length = 240 

Score = 47.0 bits (110), Expect = 5e-04 
Identities = 33/113 (29%), Positives = 55/113 (4B%), Gaps = 6/113 (5%) 

Query: 11 CPDSERGRPGDAEVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSK 70 
C + DAE M +D+ R + + G+ + + P F LL L +V S+ 

Sbjct: 12B CKPQRELQQQDAESPLM-----IDESRFQASWCGKALDLTPAEFRLLKTLSLEPGKVFSR 1B2 

Query: 71 DELLQAVWGG-RIVSESTITSHINAVRKAIGDTGGEQRLIRTVARKGFRFVGD 122 
++LL ++ R+V++ TI SHI +R+ + EQ IR V G+R+ D 

Sbjct: 183 EQLLNHLYDDYRVVTDRTIDSHIKNLRRKLESLDAEQSFIRAVYGVGYRWEAD 235 

>gi1167610601ref1NP 456677.11 (NC 003198) putative two-component system response regulator 
[Salmonella enterica subsp. enterica serovar Typhi] 

gi1165033581emb1CAD02494.11 (AL627273) putative two-component system response regulator 
[Salmonella enterica subsp. enteric a serovar Typhi] 

Length = 240 

Score = 47.0 bits (110), Expect = 5e-04 
Identities = 33/113 (29%), Positives = 55/113 (48%), Gaps = 6/113 (5%) 

Query: 11 CPDSERGRPGDAEVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSK 70 
C + DAE M +D+ R + + G+ + + P F LL L +V S+ 

Sbjct: 128 CKPQRELQQQDAESPLM-----IDESRFQASWCGKALDLTPAEFRLLKTLSLEPGKVFSR 182 

Query: 71 DELLQAVWGG-RIVSESTITSHINAVRKAIGDTGGEQRLIRTVARKGFRFVGD 122 
++LL ++ R+V++ TI SHI +R+ + EQ IR V G+R+ D 

Sbjct: 183 EQLLNHLYDDYRVVTDRTIDSHIKNLRRKLESLDAEQSFIRAVYGVGYRWEAD 235 

>gi I17231995Ire f INP_488543.11 
gi1171336391dbj1BAB76202.11 

Length = 253 

(NC 003272) two-component response regulator [Nostoc sp. PCC 7120] 
(AP003596) two-component response regulator [Nostoc sp. PCC 7120] 

Score = 47.0 bits (110), Expect = 6e-04 
Identities = 31/93 (33%), positives = 47/93 (50%), Gaps = 1/93 (1%) 

Query: 28 FGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVSES- 86 
F D L+ + + RGQ V++ P+ F LL + RV S+++LL VWG V +S 

Sbjct: 160 FKDVTLNPQECRVLVRGQEVNLSPKEFRLLELFMSYARRVWSREQLLDQVWGPDFVGDSK 219 

Query: 87 TITSHINAVRKAIGDTGGEQRLIRTVARKGFRF 119 
T+ HI +R+ + I TV G+RF 

Sbjct: 220 TVDVHIRWLREKLEQDPSHPEYIVTVRGFGYRF 252 

>gi1156429011ref1NP 227942.11 (NC 000B53) response regulator [Thermotoga maritima] 
gil7444050lpirllF72415 response regulator - Thermotoga maritima (strain MSB8) 
gi149806181gb1AAD35220.11AE001698 9 (AE00169B) response regulator [Thermotoga maritima] 

Length = 220 

Score = 47.0 bits (110), Expect = 6e-04 
Identities = 29/97 (29%), positives = 50/97 (50%), Gaps = 1/97 (1%) 

Query: 28 FGDYVLDQ~RRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVSEST 87 
FGD +D + +G+ + + + F++LL L +VV++++LL+ W VS 

Sbjct: 125 FGDLKIDATGFTVFLKGKRIHLPKKEFEILLFLAENAGKVVTREKLLETFWEDP-VSPRV 183 
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Query: 88 ITSHINAVRKAIGDTGGEQRLIRTVARKGFRFVGDIR 124 
+ + I +RKAI D R I+T+ G+ F G R 

Sbjct: 184 VDTVIKRIRKAIEDDPNRPRYIKTIWGVGYMFTGGER 220 
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>giI15644015IrefINP_229064.11 (NC_000853) phosphate regu10n transcriptional regulatory protein 
PhoB [Thermotoga maritima] 

gil74440491pirllF72275 phosphate regulon transcription regulator PhoB - Thermotoga 
maritima (strain MSB8) 

gi149818141gb1AAD36333.11AE001781 4 (AE001781) phosphate regulon transcriptional regulatory 
protein 

PhoB [Thermotoga maritima] 
Length = 229 

Score = 47.0 bits (110), Expect = 6e-04 
Identities = 32/102 (31%), Positives = 52/102 (50%), Gaps = 5/102 (4%) 

Query: 18 RPGDAEVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAV 77 
R G + FG + E + G+ V + + F+LL L T ++V S++E+L V 

Sbjct: 123 RMGKEQKVLRFGRLEIFPEDYIVRYDGKNVEMTAKEFELLKLLATTPNKVFSREEILNRV 182 

Query: 78 WGGRIVSESTITSHINAVRKAIGDTGGEQRLIRTVARKGFRF 119 
WG VS+ + HI+A+R IG + I+TV G++F 

Sbjct: 183 WGDDYVSDRVVDVHISAIRSKIG-----KGWIKTVRGLGYKF 219 

>gi1179387071ref1NP 535495.11 (NC 003306) two component response regulator [Agrobacterium 
tumefaciens str. C58 (Dupont)] [Agrobacterium 
tumefaciens str. C58 (U. Washington)] 

gi1177435491gb1AAL45811.11 (AE008936) two component response regulator [Agrobacterium 
tumefaciens str. C58 (U. Washington)] 

Length = 194 

Score = 47.0 bits (110), Expect = 6e-04 
Identities = 29/78 (37%), Positives = 44/78 (56%), Gaps = 4/78 (5%) 

Query: 42 RRGQV-VSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRI-VSESTITSHINAVRKAI 99 
RRG+ +S+ P F +LL+L DRVVS+DEL++ W V T+ HI +R+++ 

Sbjct: 115 RRGETHISLSPLHFRILLYLARNTDRVVSRDELIRNCWPEDADVEPRTVDIHIGKIRRSL 174 

Query: 100 GDTGGEQRLIRTVARKGF 117 
G +IRTV G+ 

Sbjct: 175 NRHG--HNVIRTVRSAGY 190 

>gi1161193481ref1NP 396054.11 
[Agrobacterium -

(NC_003064) AGR_pAT_177p [Agrobacterium tumefaciens] 

tumefaciens str. C58 (Cereon)] 
gi1151618681gb1AAK90495.11 (AE007884) AGR_pAT_177p [Agrobacterium tumefaciens str. C58 

(Cereon) ] 
Length = 234 

Score = 47.0 bits (110), Expect = 6e-04 
Identities = 29/78 (37%), positives = 44/78 (56%), Gaps = 4/78 (5%) 

Query: 42 RRGQV-VSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRI-VSESTITSHINAVRKAI 99 
RRG+ +S+ P F +LL+L DRVVS+DEL++ W V T+ HI +R+++ 

Sbjct: 155 RRGETHISLSPLHFRILLYLARNTDRVVSRDELIRNCWPEDADVEPRTVDIHIGKIRRSL 214 

Query: 100 GDTGGEQRLIRTVARKGF 117 
G +IRTV G+ 

Sbjct: 215 NRHG--HNVIRTVRSAGY 230 

>giI16801128IrefINP_471396.11 (NC_003212) similar to two-component response regulator (ResD) 
[Listeria innocua] 

gi1164145631emb1CAC97292.11 (AL596170) similar to two-component response regulator (ResD) 
[Listeria innocua] 

Length = 238 

Score = 46.6 bits (109), Expect = 7e-04 
Identities = 31/112 (27%), Positives = 56/112 (49%), Gaps 5/112 (4%) 



Query: 10 SCPDSERGRPGDAEVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVS 69 
S ++ G PGD F +D E + G+ + + P+ +DLL +L + D+V 

Sbjct: 125 SSEEAAGGTPGDI---ITFPHLKIDNEAHRVIVDGKEIGLTPKEYDLLYYLAKSPDKVFD 181 

Query: 70 KDELLQAVWGGRIVSE-STITSHINAVRKAIGDTGGE-QRLIRTVARKGFRF 119 
++ LL+ VW + TI +H+ +R+ + D + R+I TV G++F 

Sbjct: 182 RESLLKEVWRYEFFGDLRTIDTHVKRLREKLHDVSEDAARMIVTVWGLGYKF 233 
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>giI16078390IrefINP_389208.11 (NC_000964) similar to two-component response regulator [YkoH] 
[Bacillus subti1is] 

gil74440431pirllC69859 two-component response regulator [YkoH] homolog ykoG - Bacillus 
subtilis 

gi126320451emb1CAA05604.11 (AJ002571) YkoG [Bacillus subtilis] 
gi126336791emb1CAB13182.11 (Z99110) similar to two-component response regulator [YkoH] 

[Bacillus subtilis] 
Length = 228 

Score = 46.6 bits (109), Expect = 7e-04 
Identities = 25/95 (26%), Positives = 57/95 (59%), Gaps = 2/95 (2%) 

Query: 28 FGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVSEST 87 
+ D ++++ RE+ R + V + P+ FDLL++++ +V++++++L +VWG + ++ 

Sbjct: 135 YDDLRVNEKTREVRRGDKEVELTPREFDLLVYMLKHPQQVLTREQILSSVWGFDYIGDTN 194 

Query: 88 ITS-HINAVRKAIGDTGGEQRLIRTVARKGFRFVG 121 
+ +1 +RK + D E++LI T+ G+ G 

Sbjct: 195 VVDVYIRYIRKKL-DYPYEKQLIHTIRGVGYAIKG 228 

>giI19551981IrefINP_599983.11 (NC_003450) COG0745:Response regulators consisting of aCheY-like 
receiver domain and a winged-helix DNA-binding domain 
[Corynebacterium glutamicum] 

Length = 226 

Score = 46.6 bits (109), Expect = 8e-04 
Identities = 28/91 (30%), positives = 47/91 (50%), Gaps = 1/91 (1%) 

Query: 29 GDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVSESTI 88 
GD +D + R G +S+ P FDLLL L +V +++ELL VWG R S++ + 

Sbjct: 131 GDLSIDVPAHTVKRNGAEISLTPLEFDLLLELARKPQQVFTREELLGKVWGYRHASDTRL 190 

Query: 89 TS-HINAVRKAIGDTGGEQRLIRTVARKGFR 118 
+ H+ +R I +++ TV G++ 

Sbjct: 191 VNVHVQRLRAKIEKDPENPQIVLTVRGVGYK 221 

>giI13475894IrefINP_107464.11 (NC 002678) similar to trifolitoxin synthesis, TfuA [Mesorhizobium 
loti] 

gi1140266531dbj1BAB53250.11 (AP003010) similar to trifo1itoxin synthesis, TfuA [Mesorhizobium 
loti] 

Length = 688 

Score = 46.2 bits (108), Expect = 8e-04 
Identities = 62/271 (22%), Positives = 106/271 (38%), Gaps = 25/271 (9%) 

Query: 120 VGDIRIGGIGEVRQPVGPGAALQASGGSG----ETASALVLPDKPSITVLPFQNLSGDPE 175 
V DI++G IG + A +A G E A+ ++L V F+ +SG 

Sbjct: 241 VSDIKLGTIGATDRGAVTAIAAEAFGSQAQRLQEPAAGVLL------FVREFELVSGSVR 294 

Query: 176 QEYFADGIVEDIITALSRIR-WLFVIARNSSFRYKGRAVEVKDVGRELGVRYVLEGSVRK 234 
+++ +L R R W + R+ A Y +E + 

Sbjct: 295 ARNAVQIFRSELVASLVRFRDWAVMEWEGHPPRFTENA-------------YCIEATGFI 341 

Query: 235 SGNRVRITGQLIDATTGTHLWAERFEGTLDDIFELQDRMAESVVGAIAPQVERAEMERAK 294 
G +R++ L +G ++W+E+F ++ Q R+ + A+ + + + 

Sbjct: 342 DGPTLRLSMTLKQLASGRYIWSEQFVIENSQWYQTQQRLIRRIAVALGVSMSSERLVQIA 401 

Query: 295 RKPTESLDAHDYYLRGMAKLHSGTHEAIEAALPLFYRAIELDQEFASAYAGAAWCYFWRK 354 
P SL+ D +LR + E+ E A LF I FA+AYAG A R 

Sbjct: 402 SIPDLSLEQFDRWLRAQELIFQWRPESEERAEALFRSIIAESPRFAAAYAGLAGIINSRH 461 
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Query: 355 LNGWMVDRAEEI-AEGARLARRAVELGRDDA 384 
L + R E AE A++A ++ D+ 

Sbjct: 462 LIFPGIGRRRERHAEALTFAKQATQIDPIDS 492 
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>giI13475573IrefINP_107137.11 (NC_002678) similar to transcriptional activator [Mesorhizobium 
loti] 

gi1140263251dbj1BAB52923.11 (AP003009) similar to transcriptional activator [Mesorhizobium 
loti] 

Length = 168 

Score = 46.2 bits (108), Expect = 8e-04 
Identities = 27/99 (27%), positives = 51/99 (51%) 

Query: 25 QFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVS 84 
+ FG ++L ++ L + V +G + +L+ L+ +VSK EL+ VW V 

Sbjct: 28 EIAFGPFLLFPKQFLLLEGDKPVPLGSRALGILIALLERPGELVSKQELMARVWPDVFVV 87 

Query: 85 ESTITSHINAVRKAIGDTGGEQRLIRTVARKGFRFVGDI 123 
+ +T HI+A+R+ + D R I + +G++FV + 

Sbjct: 88 PTNLTVHISALRRVLRDGRDGNRFIINIPGRGYQFVASV 126 

>giI5353563IgbIAAD42180.1IAF130997_1 (AF130997) response regulator [Enterococcus faecium] 
Length = 232 

Score = 46.2 bits (108), Expect = 0.001 
Identities = 24/75 (32%), Positives = 42/75 (56%), Gaps = 1/75 (1%) 

Query: 44 GQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIV-SESTITSHINAVRKAIGDT 102 
G+ + + P F +L +L + VVS +EL +AVWG R S +T+ +HI +R+ + + 

Sbjct: 154 GKEIQLTPTEFSILWYLCERQGTVVSTEELFEAVWGERFFDSNNTVMAHIGRLREKMKEP 213 

Query: 103 GGEQRLIRTVARKGF 117 
+ I+TV G+ 

Sbjct: 214 SRNPKFIKTVWGVGY 228 

>giI5759261IgbIAAD51056.1IAF175293_1 (AF175293) response regulator [Enterococcus faecium] 
Length = 232 

Score = 46.2 bits (108), Expect = 0.001 
Identities = 24/75 (32%), Positives = 42/75 (56%), Gaps = 1/75 (1%) 

Query: 44 GQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIV-SESTITSHINAVRKAIGDT 102 
G+ + + P F +L +L + VVS +EL +AVWG R S +T+ +HI +R+ + + 

Sbjct: 154 GKEIQLTPTEFSILWYLCERQGTVVSTEELFEAVWGERFFDSNNTVMAHIGRLREKMKEP 213 

Query: 103 GGEQRLIRTVARKGF 117 
+ I+TV G+ 

Sbjct: 214 SRNPKFIKTVWGVGY 228 

>gi1158873921ref1NP 353073.11 (NC_003062) AGR_C_54p [Agrobacterium tumefaciens] [Agrobacterium 
tumefaciens str. C58 (Cereon)] 

gi1151548971gb1AAK85858.11 (AE007946) AGR_C_54p [Agrobacterium tumefaciens str. C58 (Cereon)] 
Length = 265 

Score = 46.2 bits (108), Expect = 0.001 
Identities = 33/93 (35%), positives = 51/93 (54%), Gaps = 3/93 (3%) 

Query: 29 GDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVV-SKDELLQAVWGGRI-VSES 86 
G +DQER T +G+ V++ F L+LH + R VV S+D L+ A + ++ V + 

Sbjct: 170 GQLAMDQERHTCTWKGEPVTLTVTEF-LILHSLAQRPGVVKSRDALMDAAYDEQVYVDDR 228 

Query: 87 TITSHINAVRKAIGDTGGEQRLIRTVARKGFRF 119 
TI SHI +RK G+ +1 T+ G+RF 

Sbjct: 229 TIDSHIKRLRKKFKLVDGDFDMIETLYGVGYRF 261 

>giI18311470IrefINP_563404.11 (NC_003366) two-component response regulator [Clostridium 
perfringens] 

gi1181461541dbj1BAB82194.11 (AP003194) two-component response regulator [Clostridium 
perfringens] 



Length = 228 

Score = 45.8 bits (107), Expect = 0.001 
Identities = 28/93 (30%), positives = 48/93 (51%), Gaps = 3/93 (3%) 

Query: 28 FGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVSES- 86 
F +D ++ G+ V P+ F+LL +L +++V ++D+LL VWG S 

Sbjct: 135 FPGLTIDANSYKVIYNGEEVKTPPKEFELLHYLASNKNKVFTRDQLLCEVWGYDYPGYSR 194 

Query: 87 TITSHINAVRKAIGDTGGEQRLIRTVARKGFRF 119 
T+ HI +R+ + GGE + TV G++F 

Sbjct: 195 TVDVHIKRLREKL--NGGEDWQLETVWGVGYKF 225 
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>gij17547783jrefjNP_521185.1j 
PROTEIN [Ralstonia 

gij17430088jembjCAD16773.1j 
PROTEIN [Ralstonia 

Length = 243 

(NC_003295) PROBABLE RESPONSE REGULATOR TRANSCRIPTION REGULATOR 
solanacearum] 
(AL646073) PROBABLE RESPONSE REGULATOR TRANSCRIPTION REGULATOR 
solanacearum] 

Score = 45.8 bits (107), Expect = 0.001 
Identities = 33/112 (29%), Positives = 58/112 (51%), Gaps = 3/112 (2%) 

Query: 9 ASCPDSERGRPGDAEVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVV 68 
++ P +E P D + +FG+ + R +T RGQ V + F+LLL L V+ 

Sbjct: 127 SAMPAAEPATPRDDTL--VFGELAISPPNRTVTWRGQPVELKTAEFNLLLILARAAGTVL 184 

Query: 69 SKDELLQAVWGGRIVS-ESTITSHINAVRKAIGDTGGEQRLIRTVARKGFRF 119 
S+D++L+ + G + T+ S 1+ +R+ GD E I+T+ +G+ F 

Sbjct: 185 SRDDILKQLRGIEFDGLDRTVDSGISRLRRRFGDASPEPHKIKTIWGRGYLF 236 

>gij17933959jrefjNP 530749.1j (NC_003304) two component response regulator [Agrobacterium 
tumefaciens str. C58 (U. Washington)] 

gij17738353jgbjAAL41065.1j (AE008978) two component response regulator [Agrobacterium 
tumefaciens str. C58 (U. Washington)] 

Length = 241 

Score = 45.8 bits (107), Expect = 0.001 
Identities = 33/93 (35%), positives = 51/93 (54%), Gaps = 3/93 (3%) 

Query: 29 GDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVV-SKDELLQAVWGGRI-VSES 86 
G +DQER T +G+ V++ F L+LH + R VV S+D L+ A + ++ V + 

Sbjct: 146 GQLAMDQERHTCTWKGEPVTLTVTEF-LILHSLAQRPGVVKSRDALMDAAYDEQVYVDDR 204 

Query: 87 TITSHINAVRKAIGDTGGEQRLIRTVARKGFRF 119 
TI SHI +RK G+ +1 T+ G+RF 

Sbjct: 205 TIDSHIKRLRKKFKLVDGDFDMIETLYGVGYRF 237 

>gij7672246jembjCAB89435.1j (AL354048) putative two-component system reponse regulator 
[Streptomyces coelicolor A3(2)] 

Length = 225 

Score = 45.8 bits (107), Expect = 0.001 
Identities = 29/67 (43%), Positives = 39/67 (57%), Gaps = 1/67 (1%) 

Query: 54 FDLLLHLVGTRDRVVSKDELLQAVWGGRIVSES-TITSHINAVRKAIGDTGGEQRLIRTV 112 
FDLL LV RVV++D+L++ VW S + T+ HI+ +RK +GD R I TV 

Sbjct: 156 FDLLRVLVRDAGRVVTRDQLMREVWDTTWWSSTKTLDMHISWLRKKLGDDAANPRYIATV 215 

Query: 113 ARKGFRF 119 
GFRF 

Sbjct: 216 RGVGFRF 222 

>gij2145544jpirj jS70816 hilA protein - Salmonella typhimurium (fragment) 
Length = 87 

Score = 45.4 bits (106), Expect = 0.001 
Identities = 26/78 (33%), positives = 46/78 (58%), Gaps = 1/78 (1%) 

Query: 42 RRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVSESTITSHINAVRKAIGD 101 
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R + V++ P+ + +L+ L+ +VSK+ LL VWG V+E ++T I A+R+ + + 
Sbjct: 6 RSEKKVNIPPKEYAVLVILLEAAGEIVSKNTLLDQVWGDAEVNEESLTRCIYALRRILSE 65 

Query: 102 TGGEQRLIRTVARKGFRF 119 
E R I T+ +G+RF 

Sbjct: 66 D-KEHRYIETLYGQGYRF 82 
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>giI2947107IgbIAAC28777.11 (AF005157) regulatory protein BvrR [Brucella melitensis biovar 
Abortus] 

Length = 237 

Score = 45.4 bits (106), Expect = 0.001 
Identities = 33/93 (35%), Positives = 50/93 (53%), Gaps = 3/93 (3%) 

Query: 29 GDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVV-SKDELLQAVWGGRI-VSES 86 
G V+DQER T +G+ V++ F L+LH + R VV S+D L+ A + ++ V + 

Sbjct: 143 GQLVMDQERHTCTWKGEPVTLTVTEF-LILHSLAQRPGVVKSRDALMDAAYDEQVYVDDR 201 

Query: 87 TITSHINAVRKAIGDTGGEQRLIRTVARKGFRF 119 
TI SHI +RK +1 T+ G+RF 

Sbjct: 202 TIDSHIKRLRKKFKAVDDSFEMIETLYGVGYRF 234 

>gi174743581pir11T31680 bacR protein - Bacillus licheniformis 
gi144817491gb1AAD21216.21 (AF007865) BacR [Bacillus licheniformis] 

Length = 238 

Score = 45.4 bits (106), Expect = 0.001 
Identities = 28/103 (27%), positives = 51/103 (49%), Gaps = 1/103 (0%) 

Query: 21 DAEVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGG 80 
D + F +D + +T GQ +S+ + F+LL +V +K +L + W 

Sbjct: 131 DEQSLIQFKGLTIDLKTYTVTAGGQEISLTAKEFELLKFFASNPGQVFTKTQLFRNAWSD 190 

Query: 81 R-IVSESTITSHINAVRKAIGDTGGEQRLIRTVARKGFRFVGD 122 
+ I ++T+ HI +RK I + + I+TV G++FVG+ 

Sbjct: 191 QYIEDDNTVMVHIRRLRKKIEPDPSDPQFIQTVWGIGYKFVGE 233 

>giI17988319IrefINP_540953.11 (NC 003317) TRANSCRIPTIONAL REGULATORY PROTEIN CHVI [Brucella 
melitensis] 

gi1179840931gb1AAL53217.11 (AE009636) TRANSCRIPTIONAL REGULATORY PROTEIN CHVI [Brucella 
melitensis] 

Length = 239 

Score = 45.4 bits (106), Expect = 0.001 
Identities = 33/93 (35%), positives = 50/93 (53%), Gaps = 3/93 (3%) 

Query: 29 GDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVV-SKDELLQAVWGGRI-VSES 86 
G V+DQER T +G+ V++ F L+LH + R VV S+D L+ A + ++ V + 

Sbjct: 145 GQLVMDQERHTCTWKGEPVTLTVTEF-LILHSLAQRPGVVKSRDALMDAAYDEQVYVDDR 203 

Query: 87 TITSHINAVRKAIGDTGGEQRLIRTVARKGFRF 119 
TI SHI +RK +1 T+ G+RF 

Sbjct: 204 TIDSHIKRLRKKFKAVDDSFEMIETLYGVGYRF 236 

>giI2944391IgbIAAC33849.11 (AF049128) response regulator NblR [Synechococcus sp. PCC 7942] 
Length = 228 

Score = 45.4 bits (106), Expect = 0.002 
Identities = 29/97 (29%), Positives = 52/97 (52%), Gaps = 2/97 (2%) 

Query: 22 

Sbjct: 128 

Query: 82 

Sbjct: 188 

AEVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGR 81 
A+ F + LD R R G+ + + + FDLL L+ V++++++L+ VWG 
AQEHLQFSNLTLDLSTRRAARNGRQIDLTMKEFDLLRFLMEHPREVLTREQILENVWGYD 187 

IVSESTITS-HINAVRKAIGDTGGEQRLIRTVARKGF 117 
+ ES + +1 +R I + GE+RL++TV G+ 

FMGESNVIEVYIRYLRLKI-EIEGEKRLVQTVRGVGY 223 

>giI18309624IrefINP_561558.11 (NC 003366) two-component response regulator [Clostridium 



perfringens] 
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gi1181443011dbj1BAB80348.11 (AP003187) two-component response regulator [Clostridium 
perfringens] 

Length = 231 

Score = 45.1 bits (105), Expect = 0.002 
Identities = 28/96 (29%), positives = 54/96 (56%), Gaps = 1/96 (1%) 

Query: 28 FGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVSES- 86 
FGD V++ + RE+T+ Q V + + F+LL L+ + +++++ LL +WG + E+ 

Sbjct: 135 FGDVVVNFKTREVTKGTQNVELTLKEFELLKLLIKNKGNILTRELLLDKIWGYEYIGETR 194 

Query: 87 TITSHINAVRKAIGDTGGEQRLIRTVARKGFRFVGD 122 
T+ HI +RK I + I+T+ G++F + 

Sbjct: 195 TVDVHIRHLRKKIESDDKNPQYIQTIRGVGYKFTSN 230 

>giI6137054IembICAB59609.11 (AL132662) putative response regulator [Streptomyces coelicolor 
A3 (2)] 

Length = 238 

Score = 45.1 bits (105), Expect = 0.002 
Identities = 26/91 (28%), Positives = 47/91 (51%) 

Query: 30 DYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVSESTIT 89 
D +D R G+ + + + FDLL +L D+V+S+ +L VW V + T+ 

Sbjct: 145 DLRIDPTARTAHLAGRELPLTRREFDLLAYLAAHADQVMSRQRILAEVWQQPYVEDQTVD 204 

Query: 90 SHINAVRKAIGDTGGEQRLIRTVARKGFRFV 120 
H++A+R+ +G+ + R + TV G + V 

Sbjct: 205 VHLSALRRKMGEKARKPRYLHTVRGIGIKLV 235 

>giI19703920IrefINP_603482.11 (NC_003454) Two-component response regulator czcR [Fusobacterium 
nucleatum subsp. nuc1eatum ATCC 25586] 

gi1197140901gb1AAL94781.11 (AE010570) Two-component response regulator czcR [Fusobacterium 
nucleatum subsp. nucleatum ATCC 25586] 

Length = 224 

Score = 45.1 bits (105), Expect = 0.002 
Identities = 28/103 (27%), positives = 53/103 (51%), Gaps = 2/103 (1%) 

Query: 16 RGRPGDAEVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQ 75 
R + G+ + D ++D ++ +TR G+ + + + +++L +L+ + RV+S+D++ 

Sbjct: 117 RRKYGNISNELQIDDLIVDTSKKSVTRAGKNIELTGKEYEVLEYLIQNKGRVLSRDKIRD 176 

Query: 76 AVWGGRIVSESTITS-HINAVRKAIGDTGGEQRLIRTVARKGF 117 
VW ES I I +RK I D G + LI T G+ 

Sbjct: 177 GVWDYAYEGESNIIDVLIKNIRKKI-DLGDSKPLIHTKRGLGY 218 

>giI19553806IrefINP_601808.11 (NC 003450) COG0745:Response regulators consisting of aCheY-like 
receiver domain and a winged-helix DNA-binding domain 
[Corynebacterium glutamicum] 

Length = 235 

Score = 45.1 bits (105), Expect = 0.002 
Identities = 31/101 (30%), Positives = 55/101 (53%), Gaps = 9/101 (8%) 

Query: 21 DAEVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVW-- 78 
D + D L+ E E+T+ G+++ + P F+LL +L+ + V+SK ++L VW 

Sbjct: 133 DTSTSLQYADLTLNDETHEVTKAGELIDLSPTEFNLLRYLMLNAEVVLSKAKILDNVWHY 192 

Query: 79 --GGRIVSESTITSHINAVRKAIGDTGGEQRLIRTVARKGF 117 
GG + + S+I+ +R+ + DT Q LI+TV G+ 

Sbjct: 193 DFGG---DGNVVESYISYLRRKV-DTQDPQ-LIQTVRGVGY 228 

>giI18309439IrefINP_561373.11 (NC_003366) two-component response regulator [Clostridium 
perfringens] 

gi1181441151dbj1BAB80163.11 (AP003186) two-component response regulator [Clostridium 
perfringens] 

Length = 234 
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Score = 45.1 bits (105), Expect = 0.002 
Identities = 24/93 (25%), positives = 46/93 (48%) 

Query: 26 FMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVSE 85 
+ G ++ +R+E+ G VV V P F +L L+ + RV S +E+ + VW V+ 

Sbjct: 138 YSIGGLEVNSDRKEVILDGDVVKVTPIEFKILQLLIKSPGRVFSAEEIYERVWNENAVNT 197 

Query: 86 STITSHINAVRKAIGDTGGEQRLIRTVARKGFR 118 
T+ H+ +R+ I + ++ V G++ 

Sbjct: 198 DTVMVHVRNIREKIEIDPKNPKYLKVVWGVGYK 230 
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>giI162652l5IrefINP_438007.ll (NC 003078) hypothetical exported protein, TonB-dependent receptor 
protein [Sinorhizobium meliloti] 

gi115l4l3551emb1CAC49867.ll (AL603647) hypothetical exported protein, TonB-dependent receptor 
protein [Sinorhizobium meliloti] 

Length = 1200 

Score = 45.1 bits (105), Expect = 0.002 
Identities = 41/151 (27%), positives = 65/151 (42%), Gaps = 6/151 (3%) 

Query: 359 MVDRAEEIAEGARLARRAVELGRDDAVALTRSGHALGHLVGDLDGGIALIDRARLLNPNF 418 
++D +E+ +G RA+ + DD AL H H+ DL+G +A ++RA P 

Sbjct: 385 LLDDRDELRDG---VERALSIDPDDPTALEARAHYRYHIDNDLEGALADLERALKTAPGS 441 

Query: 419 APAWFLGGFLRVFRGEPESAIEHIEHAARLSPLDQEMFRMQAGTALAHFFAGRFDSALVW 478 
+ W G ++ RG+ +A + A L PLD A A+ + R A 

Sbjct: 442 SSIWNSLGLVQGARGDNRAAEAAFKQAIALDPLDPV---SHANLAIQYMDEMRMAEAKRE 498 

Query: 479 AERALGNLPSLLVAVALVAASHALAGRTEEA 509 
+ AL PS VA+ H G ++A 

Sbjct: 499 IDAALSVDPSFDVALVARGRYHMQNGEADKA 529 

>giI15838927IrefINP_299615.11 (NC_002488) two-component system, regulatory protein [Xylella 
fastidiosa 9a5c] 

gil112780611pirllC82570 two-component system, regulatory protein XF2336 [imported] -
Xylella fastidiosa (strain 9a5c) 

gi191075071gb1AAF85135.11AE004044 6 (AE004044) two-component system, regulatory protein 
[Xylella 

fastidiosa 9a5c] 
Length = 241 

Score = 45.1 bits (105), Expect = 0.002 
Identities = 36/106 (33%), positives = 52/106 (48%), Gaps = 3/106 (2%) 

Query: 15 ERGRPGDAEVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELL 
ER + G AEV D VLD TR G + + P LL L+ RVVS+ E+ 

Sbjct: 132 ERRQVG-AEV-LKLADLVLDPVSLRATRAGTELQLSPIGLRLLTILMRESPRVVSRQEIE 

Query: 75 QAVWGGRIVSESTITSHINAVRKAIGDTGGEQRLIRTVARKGFRFV 120 
+ +WG + T+ SH+ +RK + G + L+ TV G+R V 

Sbjct: 190 REIWGNCLPDSDTLRSHLYNLRKVVDKPFG-RPLLHTVQSAGYRMV 234 

74 

189 

>giI13474249IrefINP_105817.ll (NC_002678) two-component system response regulator [Mesorhizobium 
loti] 

gi1140250011dbj1BAB51603.11 (AP003005) two-component system response regulator [Mesorhizobium 
loti] 

Length = 233 

Score = 45.1 bits (105), Expect = 0.002 
Identities = 35/113 (30%), positives = 56/113 (48%), Gaps = 3/113 (2%) 

Query: 9 ASCPDSERGRPGDAEVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVV 68 
AS ++ P G V+DQER T +G+ V++ F L+LH + R VV 

Sbjct: 119 ASAREAAAKAPSQQARSLERGQLVMDQERHTCTWKGEPVTLTVTEF-LILHSLAQRPGVV 177 

Query: 69 -SKDELLQAVWGGRI-VSESTITSHINAVRKAIGDTGGEQRLIRTVARKGFRF 119 
S+D L+ + + ++ V + TI SHI +RK + +1 T+ G+RF 

Sbjct: 178 KSRDALMDSAYDEQVYVDDRTIDSHIKRLRKKFKAVDDDFEMIETLYGVGYRF 230 
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>gi1160793691ref1NP 390193.11 (NC 000964) two-component response regulator [Bacillus subtilis] 
gil4661941splP351631RESD BACSU Transcriptional regulatory protein resD 
gi 16291241 pir 1 1 S45559 . hypothetical protein X17 - Bacillus subtilis 
gil74290731pirllG69691 two-component response regulator involved in aerobic and anaer resD 

- Bacillus subtilis 
gi14101411gb1AAA67497.11 (L09228) ORFX17 [Bacillus subtilis] 
gi126347471emb1CAB14244.11 (Z99116) two-component response regulator [Bacillus subtilis] 

Length = 240 

Score = 45.1 bits (105), Expect = 0.002 
Identities = 27/95 (28%), positives = 50/95 (52%), Gaps = 2/95 (2%) 

Query: 27 MFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVSE- 85 
+F +D + +T G VS+ P+V++LL L T D+V +++LL+ VW + 

Sbjct: 141 VFSHLSIDHDAHRVTADGTEVSLTPKVYELLYFLAKTPDKVYDREKLLKEVWQYEFFGDL 200 

Query: 86 STITSHINAVRKAIGDTGGE-QRLIRTVARKGFRF 119 
T+ +H+ +R+ + E + I TV G++F 

Sbjct: 201 RTVDTHVKRLREKLNKVSPEAAKKIVTVWGVGYKF 235 

>giI16263704IrefINP_436497.11 (NC_003037) probable transcriptional regulator [Sinorhizobium 
meliloti] 

gi1145244211gb1AAK65909.11 (AE007310) probable transcriptional regulator [Sinorhizobium 
meliloti] 

Length = 230 

Score = 45.1 bits (105), Expect = 0.002 
Identities = 30/91 (32%), Positives = 46/91 (49%), Gaps = 1/91 (1%) 

Query: 33 LDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWG-GRIVSESTITSH 91 
+D +R +TR G + + P+ +DLL+ L RVV+ LL +VWG + 

Sbjct: 138 IDMVKRVVTRDGAALRLTPKEYDLLVMLAHHAGRVVTHRTLLTSVWGLAHGEDLHYLRVF 197 

Query: 92 INAVRKAIGDTGGEQRLIRTVARKGFRFVGD 122 
I +R I G +++RT G+RFVGD 

Sbjct: 198 IGQLRGKIERDPGNPKIVRTEPGVGYRFVGD 228 

>giI12830428IembICAC29081.11 (AJ300267) putative regulatory protein [Bartonella bacilliformis] 
Length = 240 

Score = 44.7 bits (104), Expect = 0.002 
Identities = 32/96 (33%), positives = 50/96 (51%), Gaps = 3/96 (3%) 

Query: 26 FMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVV-SKDELLQAVWGGRI-V 83 
F GD ++DQER T + + V + F L+L + R VV S+D L+ A + ++ V 

Sbjct: 143 FKRGDLIMDQERHTCTWKDRPVILTVTEF-LILQTLAQRPGVVKSRDALMDAAYNDQVYV 201 

Query: 84 SESTITSHINAVRKAIGDTGGEQRLIRTVARKGFRF 119 
+ TI SHI +RK + +1 T+ G+RF 

Sbjct: 202 DDRTIDSHIKRLRKKFKQVDDDFAMIETLYGVGYRF 237 

>giI19746167IrefINP_607303.11 (NC 003485) putative response regulator [Streptococcus pyogenes 
MGAS8232] 

gi1197483461gb1AAL97802.11 (AE010043) putative response regulator [Streptococcus pyogenes 
MGAS8232] 

Length = 224 

Score = 44.7 bits (104), Expect = 0.002 
Identities = 27/90 (30%), positives = 52/90 (57%), Gaps = 5/90 (5%) 

Query: 22 AEVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGR 81 
A+ FG+ V+D R+E+ G+VV + + FDLL++L+ ++ ++ K ++ +WG 

Sbjct: 123 ADKNISFGNLVVDLARKEVKVEGKVVELLGKEFDLLVYLLQNQNVILPKTQIFDRLWG-- 180 

Query: 82 IVSESTIT---SHINAVRKAIGDTGGEQRL 108 
S++TI+ +1+ +RK + T RL 

Sbjct: 181 FDSDTTISVVEVYISKIRKKLKGTRFVNRL 210 
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>giI15675l98IrefINP_269372.ll (NC_002737) putative response regulator [Streptococcus pyogenes] 
[Streptococcus pyogenes Ml GAS] 

gi1136223641gb1AAK34093.ll (AE006563) putative response regulator [Streptococcus pyogenes Ml 
GAS] 

Length = 224 

Score = 44.7 bits (104), Expect = 0.003 
Identities = 27/90 (30%), Positives = 52/90 (57%), Gaps = 5/90 (5%) 

Query: 22 AEVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGR 81 
A+ FG+ V+D R+E+ G+VV + + FDLL++L+ ++ ++ K ++ +WG 

Sbjct: 123 AOKNISFGNLVVDLARKEVKVEGKVVELLGKEFDLLVYLLQNQNVILPKTQIFDRLWG-- 180 

Query: 82 IVSESTIT---SHINAVRKAIGDTGGEQRL 108 
S++TI+ +1+ +RK + T RL 

Sbjct: 181 FOSDTTISVVEVYISKIRKKLKGTCFVNRL 210 

>giI17545792IrefINP_5l9l94.ll (NC_003295) PROBABLE TWO-COMPONENT SYSTEM RESPONSE REGULATOR 
TRANSCRIPTION REGULATOR PROTEIN [Ralstonia solanacearum] 

gi1174280861emb1CAD14775.ll (AL646062) PROBABLE TWO-COMPONENT SYSTEM RESPONSE REGULATOR 
TRANSCRIPTION REGULATOR PROTEIN [Ralstonia solanacearum] 

Length = 237 

Score = 44.7 bits (104), Expect = 0.003 
Identities = 28/80 (35%), Positives = 45/80 (56%), Gaps = 1/80 (1%) 

Query: 18 RPGDAEVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAV 77 
R G++ + G Y +D R LT G V + P+ FDL L+L ++V ++ + QAV 

Sbjct: 125 RTGESLERMRVGPYAVDPLGRVLTLHGLQVELSPREFDLALYLFRNVGKLVPRELIEQAV 184 

Query: 78 WGGRIVSES-TITSHINAVR 96 
WG I +S T+ +HI+ +R 

Sbjct: 185 WGRSIGPDSRTLATHISKLR 204 

>gi11560l3251ref1NP 232956.11 (NC_002506) transcriptional regulator [Vibrio cholerae] 
gil112780551pirllG82444 transcription regulator VCA0566 [imported] - Vibrio cholerae (group 

01 strain N1696l) 
gi196579751gb1AAF96468.ll (AE004387) transcriptional regulator [Vibrio cholerae] 

Length = 245 

Score = 44.7 bits (104), Expect = 0.003 
Identities = 31/105 (29%), Positives = 52/105 (49%), Gaps = 8/105 (7%) 

Query: 12 PDSERGRPGDAEVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKD 71 
POS G + + + + +D+ RE+ G+ +++ FDLLL L RV ++D 

Sbjct: 145 PDS-----GQDOSKVVTSNLTIDKATREVFFNGESITLTRTEFDLLLFLASNLGRVFTRD 199 

Query: 72 ELLQAVWG-GRIVSESTITSHINAVRKAIGOTGGEQRLIRTVARK 115 
ELL VWG + T+ +H+ +R+ + G E +R V K 

Sbjct: 200 ELLDHVWGYNHFPTTRTVDTHVLQLRQKL--PGLEIETLRGVGYK 242 

>giI19552l00IrefINP_600l02.ll (NC 003450) COG0745:Response regulators consisting of aCheY-like 
receiver domain and a winged-helix DNA-binding domain 
[Corynebacterium glutamicum] 

gi1115267291gb1AAG36759.l1AFl1922l 1 (AFll9221) response regulator [Corynebacterium glutamicum] 
Length = 232 

Score = 44.7 bits (104), Expect = 0.003 
Identities = 29/90 (32%), Positives = 50/90 (55%), Gaps = 2/90 (2%) 

Query: 29 GDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRORVVSKDELLQAVWGGRI-VSEST 87 
GD LD E R++ R G+ +S+ F LL L+ + +V+++ ++L+ VWG S + 

Sbjct: 137 GDLTLDPESRDVYRNGRAISLTRTEFALLQLLLKNQRKVLTRAQILEEVWGCDFPTSGNA 196 

Query: 88 ITSHINAVRKAIGDTGGEQRLIRTVARKGF 117 
+ +1 +R+ + GE RLI TV G+ 

Sbjct: 197 LEVYIGYLRRKT-ELEGEDRLIHTVRGVGY 225 

>giI15963797IrefINP_384l50.ll (NC_003047) TRANSCRIPTIONAL REGULATORY PROTEIN [Sinorhizobium 



meliloti] 
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gil1705850lsplP50350lcHVI RHIME Transcriptional regulatory protein chvI 
gi19875051gb1AAB07685.11 -(U32941) chvI [Sinorhizobium meliloti] 
gi1150729721ernb1CAC41431.11 (AL591782) TRANSCRIPTIONAL REGULATORY PROTEIN [Sinorhizobium 

meliloti] 
Length = 240 

Score = 44.7 bits (104), Expect = 0.003 
Identities = 32/93 (34%), positives = 50/93 (53%), Gaps = 3/93 (3%) 

Query: 29 GDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVV-SKDELLQAVWGGRI-VSES 86 
G V+DQER T + + V++ F L+LH + R VV S+D L+ A + ++ V + 

Sbjct: 145 GQLVMDQERHTCTWKNESVTLTVTEF-LILHALAQRPGVVKSRDALMDAAYDEQVYVDDR 203 

Query: 87 TITSHINAVRKAIGDTGGEQRLIRTVARKGFRF 119 
TI SHI +RK + +1 T+ G+RF 

Sbjct: 204 TIDSHIKRLRKKFKMVDNDFDMIETLYGVGYRF 236 

>giI17546253IrefINP_519655.11 (NC_003295) PROBABLE PHOSPHATE REGULON TWO-COMPONENT RESPONSE 
REGULATOR TRANSCRIPTION REGULATOR PROTEIN [Ralstonia 
solanacearum] 

gi1174285501ernb1CAD15236.11 (AL646065) PROBABLE PHOSPHATE REGULON TWO-COMPONENT RESPONSE 
REGULATOR TRANSCRIPTION REGULATOR PROTEIN [Ralstonia 
solanacearum] 

Length = 237 

Score = 44.7 bits (104), Expect = 0.003 
Identities = 28/73 (38%), Positives = 40/73 (54%), Gaps = 2/73 (2%) 

Query: 47 VSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRI-VSESTITSHINAVRKAIGDTGGE 105 
+ +GP F LL L+ +RV S+ +LL VWG + V E T+ HI +R A+ GG 

Sbjct: 159 LDLGPTEFRLLHFLMTHPERVHSRSQLLDQVWGDHVFVEERTVDVHIKRLRAALA-PGGY 217 

Query: 106 QRLIRTVARKGFR 118 
+1 TV G+R 

Sbjct: 218 SSMIETVRGSGYR 230 

>gi1156159881ref1NP 244293.11 
gi1101760491dbj1BAB07145.11 

Length = 241 

(NC_002570) two-component response regulator [Bacillus halodurans] 
(AP001518) two-component response regulator [Bacillus halodurans] 

Score = 44.3 bits (103), Expect = 0.003 
Identities = 31/96 (32%), positives = 51/96 (52%), Gaps = 1/96 (1%) 

Query: 26 FMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWG-GRIVS 84 
F F + +++ EL G+ V QVF LL + +R++SK++LL+AVWG V 

Sbjct: 141 FTFDRFTVNELAGELLVDGRKVPCPAQVFLLLCYFCKHPNRILSKEQLLEAVWGMDSFVD 200 

Query: 85 ESTITSHINAVRKAIGDTGGEQRLIRTVARKGFRFV 120 
++T+ HI +R+ I R + TV G++ V 

Sbjct: 201 DNTVMVHIRRIRERIEIDPSHPRYLVTVRGLGYKLV 236 

>giI10303272IernbICAC10110.11 (AL442165) putative two component system response regulator 
[Streptomyces coelicolor A3(2)] 

Length = 237 

Score = 44.3 bits (103), Expect = 0.003 
Identities = 31/105 (29%), positives = 48/105 (45%), Gaps = 2/105 (1%) 

Query: 16 RGRPGDAE--VQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDEL 73 
RG P +A G +D RR+ G + + + FDLL L G VV + EL 

Sbjct: 123 RGGPAEAAPPTVLRVGGLTVDPLRRQAELDGTALDLTRREFDLLAFLAGRPGVVVPRKEL 182 

Query: 74 LQAVWGGRIVSESTITSHINAVRKAIGDTGGEQRLIRTVARKGFR 118 
L VW + TI H++ +R+ +G+T R + T+ G + 

Sbjct: 183 LAEVWQQSYGDDQTIDVHLSWLRRKLGETAARPRYLHTLRGVGVK 227 

>gi12817081pir11S28674 hypothetical protein 2 - Rhizobium sp. (strain IC3342) 
gi11522591gb1AAA74221.11 (M38698) lcrB gene product [Rhizobium sp.] 
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Length = 238 

Score = 44.3 bits (103), Expect = 0.003 
Identities = 31/100 (31%), Positives = 50/100 (50%), Gaps = 2/100 (2%) 

Query: 26 FMFGDYVLDQERRELTRR-GQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWG-GRIV 83 
F F ++LD +RR+LT GQ + + FDLL+ V RV+++D LL G R 

Sbjct: 135 FHFDGWMLDADRRQLTSTAGQTIELTTGEFDLLMVFVTHPGRVLTRDFLLDQTRGRTREA 194 

Query: 84 SESTITSHINAVRKAIGDTGGEQRLIRTVARKGFRFVGDI 123 
+ I + +R + D G+ R I++V G+ F + 

Sbjct: 195 FDRAIDVQVTRLRAKVEDDPGDPRRIKSVRGAGYVFAAKV 234 
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>giI7799238IembICAB90861.11 (AL355752) putative regulatory protein [Streptomyces coe1icolor 
A3 (2) J 

Length = 193 

Score = 44.3 bits (103), Expect = 0.003 
Identities = 28/88 (31%), positives = 48/88 (53%), Gaps = 3/88 (3%) 

Query: 33 LDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWG-GRIVSESTITSH 91 
+D RR T G+ + + F+LL HLV RV ++D L+ VWG G + T+ H 

Sbjct: 102 I DPARRTATVDGRELDLTYLEFELLAHLVAHPHRVHTRDRLVTTVWGYGHVGDGRTVDVH 161 

Query: 92 INAVRKAIGDTGGEQRLIRTVARKGFRF 119 
+ +R+ +G ++ I+TV R G+++ 

Sbjct: 162 VARLRRKLG--AQHRQTIQTVRRVGYKY 187 

>giI12964068IembICAC29256.11 (AJ302696) putative regulatory protein [Bartonella quintanaJ 
Length = 240 

Score = 44.3 bits (103), Expect = 0.003 
Identities = 32/93 (34%), Positives = 49/93 (52%), Gaps = 3/93 (3%) 

Query: 29 GDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVV-SKDELLQAVWGGRI-VSES 86 
GD V+DQER T + + V + F L+L + R VV S+D L+ A + ++ V + 

Sbjct: 146 GDLVMDQERHTCTWKDKPVILTVTEF-LILQTLAQRPGVVKSRDALMDAAYSDQVYVDDR 204 

Query: 87 TITSHINAVRKAIGDTGGEQRLIRTVARKGFRF 119 
TI SHI +RK + +1 T+ G+RF 

Sbjct: 205 TIDSHIKRLRKKFKQVDDDFAMIETLYGVGYRF 237 

>giI9909919IembICAC04498.11 (AL391588) putative two-component system response regulator 
[Streptomyces coelicolor A3(2)J 

Length = 244 

Score = 44.3 bits (103), Expect = 0.004 
Identities = 32/90 (35%), positives = 48/90 (52%), Gaps = 6/90 (6%) 

Query: 29 GDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVSES-T 87 
G+ +D +R + R + V + P FDLL+ L T V+S+++LL VW S + T 

Sbjct: 153 GELEIDHAQRRVRVRSEDVHLTPTEFDLLVCLANTPRAVLSREQLLAEVWDWADASGTRT 212 

Query: 88 ITSHINAVRKAIGDTGGEQRLIRTVARKGF 117 
+ SHI A+R+ IG IRTV G+ 

Sbjct: 213 VDSHIKALRRKIG-----AERIRTVHGVGY 237 

>gi I17228689I ref INP_485237.11 
gi1171305411dbj1BAB73151.11 

Length = 228 

(NC 003272) two-component response regulator [Nostoc sp. PCC 7120J 
(AP003585) two-component response regulator [Nostoc sp. PCC 7120] 

Score = 44.3 bits (103), Expect = 0.004 
Identities = 28/91 (30%), Positives = 51/91 (55%), Gaps = 2/91 (2%) 

Query: 28 FGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVSEST 87 
F D L++ RE+ R + V + + FDLL +L+ +V ++D++L+ VWG + +S 

Sbjct: 131 FEDLSLNRRTREVFRGNRAVELTAKEFDLLEYLLSYPRQVFTRDQILEKVWGYDFMGDSN 190 

Query: 88 ITS-HINAVRKAIGDTGGEQRLIRTVARKGF 117 



- --------------~----------

I +1 +R + + E+RL+ TV G+ 
Sbjct: 191 IIEVYIRYLRLKL-EENNEKRLVHTVRGVGY 220 
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>giI16121116IrefINP_404429.11 
gi1159788811emb1CAC89653.11 

Length = 238 

(NC 003143) putative regulatory membrane protein [Yersinia pestis] 
(AJ414144) putative regulatory membrane protein [Yersinia pestis] 

Score = 44.3 bits (103), Expect = 0.004 
Identities = 24/92 (26%), Positives = 50/92 (54%), Gaps = 2/92 (2%) 

Query: 27 MFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVSES 86 
+ D ++R + R G+V + + +LL L +S++++ + +W G V+++ 

Sbjct: 5 VINDVFFTPQKRTIDRNGKVTKIRNKESELLSLLCEYYPEPISREDIEKRLWEGSYVTDN 64 

Query: 87 TITSHINAVRKAIGDTGGEQRLIRTVARKGFR 118 
T+T 1+ +R A+ D E L+ T+ +KG+R 

Sbjct: 65 TLTQTISNLRHALDDKKHE--LVVTIPKKGYR 94 

>giI15923696IrefINP_371230.11 (NC_002758) response regulator [Staphylococcus aureus subsp. 
aureus 

Mu50] 
giI15926383IrefINP_373916.11 (NC_002745) response regulator [Staphylococcus aureus subsp. 

aureus 
N315] 

gi1137005971dbj1BAB41894.11 (AP003131) response regulator [Staphylococcus aureus subsp. au reus 
N315] 

gi1142464751dbj1BAB56868.11 (AP003360) response regulator [Staphylococcus aureus subsp. aureus 
Mu50] 

Length = 228 

Score = 43.9 bits (102), Expect = 0.004 
Identities = 28/96 (29%), positives = 47/96 (48%), Gaps = 1/96 (1%) 

Query: 25 QFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVS 84 
Q F + L + +T G V + + F+LL +L + V+SK ELL+ VWG 

Sbjct: 129 QLSFDELTLINLSKVVTVNGHEVPMRIKEFELLWYLASRENEVISKSELLEKVWGYDYYE 188 

Query: 85 ES-TITSHINAVRKAIGDTGGEQRLIRTVARKGFRF 119 
++ T+ HI+ +R+ + I TV G++F 

Sbjct: 189 DANTVNVHIHRIREKLEKESFTTYTITTVWGLGYKF 224 

>giI10281108IgbIAAG15433.1IAF189161 1 (AF189161) putative response regulator [Streptomyces 
coelicolor] 

Length = 228 

Score = 43.9 bits (102), Expect = 0.004 
Identities = 27/98 (27%), positives = 51/98 (51%), Gaps = 1/98 (1%) 

Query: 22 AEVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGR 81 
A Q GD V+D + R GQ +++ P FDLL+ L +V +++ LL+ VWG R 

Sbjct: 127 APEQLAIGDLVIDVAGHSVKRDGQSIALTPLEFDLLVALARKPWQVFTREVLLEQVWGYR 186 

Query: 82 IVSESTITS-HINAVRKAIGDTGGEQRLIRTVARKGFR 118 
+++ + + H+ +R + + ++ TV G++ 

Sbjct: 187 HAADTRLVNVHVQRLRSKVEKDPEKPEIVVTVRGVGYK 224 

>giI7799208IembICAB90924.11 (AL355774) putative two-component system response regulator 
[Streptomyces coelicolor A3(2)] 

Length = 229 

Score = 43.9 bits (102), Expect = 0.004 
Identities = 27/98 (27%), positives = 51/98 (51%), Gaps = 1/98 (1%) 

Query: 22 AEVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGR 81 
A Q GD V+D + R GQ +++ P FDLL+ L +V +++ LL+ VWG R 

Sbjct: 128 APEQLAIGDLVIDVAGHSVKRDGQSIALTPLEFDLLVALARKPWQVFTREVLLEQVWGYR 187 

Query: 82 IVSESTITS-HINAVRKAIGDTGGEQRLIRTVARKGFR 118 
+++ + + H+ +R + + ++ TV G++ 
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Sbjct: 188 HAADTRLVNVHVQRLRSKVEKDPEKPEIVVTVRGVGYK 225 
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>giI16331756IrefINP_442484.11 (NC 000911) OmpR subfamily [Synechocystis sp. PCC 6803] 
gil74290681pirllS76610 hypothetical protein - Synechocystis sp. (strain PCC 6803) 
gil10017171dbj1BAA10554.11 (D64004) OmpR subfamily [Synechocystis sp. PCC 6803] 

Length = 262 

Score = 43.9 bits (102), Expect = 0.005 
Identities = 28/93 (30%), positives = 49/93 (52%), Gaps = 1/93 (1%) 

Query: 28 FGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVSES- 86 
F D VL + + RG+ VS+ P+ F LL + RV S+++L++ +WG + +S 

Sbjct: 169 FRDLVLYPQECRVLMRGEEVSLAPKEFRLLELFMSYPRRVWSREQLIEHIWGIDFMGDSK 228 

Query: 87 TITSHINAVRKAIGDTGGEQRLIRTVARKGFRF 119 
T+ HI +R+ + + + TV G+RF 

Sbjct: 229 TVDVHIRWLREKLEQDPSQPEYLVTVRGFGYRF 261 

>giI5764628IgbIAAD51348.1IAF173226_5 (AF173226) SmeR [Stenotrophomonas ma1tophilia] 
Length = 229 

Score = 43.5 bits (101), Expect = 0.005 
Identities = 27/92 (29%), positives = 49/92 (52%), Gaps = 1/92 (1%) 

Query: 29 GDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVW-GGRIVSEST 87 
G +D+ T G+ + + P + LL L+ T R+ ++DELL ++ R+V + T 

Sbjct: 136 GGLHIDEPAARATWNGKGLDLTPVEYRLLRTLLATPGRIWARDELLDRLYLDHRVVVDRT 195 

Query: 88 ITSHINAVRKAIGDTGGEQRLIRTVARKGFRF 119 
+ SH+ +R+ + D G E IR+V G+ + 

Sbjct: 196 VDSHVRNLRRKLADAGMEGEPIRSVYGMGYSY 227 

>giI1729783IembICAA70931.11 (Y09798) colR [Pseudomonas fluorescens] 
Length = 227 

Score = 43.5 bits (101), Expect = 0.005 
Identities = 28/103 (27%), Positives = 50/103 (48%), Gaps = 1/103 (0%) 

Query: 16 RGRPGDAEVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQ 75 
R G GD D + E+TR G+++ + P LL L+ V+ ++ L + 

Sbjct: 118 RRSQGGGRRALQVGDLSYDLDTLEVTREGKLLKLNPVGLKLLAVLMQKSPHVLRREILEE 177 

Query: 76 AVWGGRIVSESTITSHINAVRKAIGDTGGEQRLIRTVARKGFR 118 
A+WG ++ SH++ +R+ I D ++ L+ TV G+R 

Sbjct: 178 ALWGDDCPDSDSLRSHVHQLRQVI-DKRSDKPLLHTVHGVGYR 219 

>giI40056IembICAA47908.11 (X67676) phoP [Bacillus subtilis) 
Length = 240 

Score = 43.5 bits (101), Expect = 0.006 
Identities = 30/110 (27%), positives = 56/110 (50%), Gaps = 2/110 (1%) 

Query: 10 SCPDSERGRPGDAEVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVS 69 
+ P SE + + E Q + GD + + E + + + P+ F+LLL+L + RV++ 

Sbjct: 124 AAPSSEM-KNDEMEGQIVIGDLKILPDHYEAYFKESQLELTPKEFELLLYLGRHKGRVLT 182 

Query: 70 KDELLQAVWGGRIVSESTITS-HINAVRKAIGDTGGEQRLIRTVARKGFR 118 
+D LL AVW ++ I HI+ +R I + + I+T+ G++ 

Sbjct: 183 RDLLLSAVWNYDFAGDTRIVDVHISHLRDKIENNTKKPIYIKTIRGLGYK 232 

>giI18311314IrefINP_563248.11 (NC_003366) two-component response regulator [Clostridium 
perfringens) 

gi1181459971dbj1BAB82038.11 (AP003193) two-component response regulator [Clostridium 
perfringens) 

Length = 230 

Score = 43.5 bits (101), Expect = 0.006 
Identities = 29/112 (25%), Positives = 58/112 (50%), Gaps 6/112 (5%) 



Query: 11 CPDSERGRPGDAEVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSK 70 
CPt G + F G+ ++ + RE+ R +++++ F++LL L ++ ++ 

Sbjct: 121 CPNE-----GSDILVFNNGELKINVDTREVWVRDELITLTSTEFNILLCLSSYPKKIFTR 175 

Query: 71 DELLQAVWGGRIVS-ESTITSHINAVRKAIGDTGGEQRLIRTVARKGFRFVG 121 
DE+++ V G + S + I SHI +R I + + + I TV G++F G 

Sbjct: 176 DEIIELVLGDKSDSFDRVIDSHIKNLRGKIEENTRKPKFIVTVYGVGYKFEG 227 
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>giI6683054IdbjIBAA89010.11 (AB027503) transmembrane regulatory protein ToxR [Vibrio hollisae) 
Length = 292 

Score = 43.5 bits (101), Expect = 0.006 
Identities = 30/134 (22%), positives = 61/134 (45%), Gaps = 9/134 (6%) 

Query: 34 DQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVW--GGRIVSESTITSH 91 
D +L ++ +G +L+ L+ +V+++ + VW G V +S++T 

Sbjct: 20 DSSLIDLYENDDLIRLGSNECRVLMVLIEEPHAIVTRNRIHDFVWRKQGFEVDDSSLTQS 79 

Query: 92 INAVRKAIGDTGGEQRLIRTVARKGFRFVGDIRIGGIGEVRQPVGPGAALQASGGSGE-- 149 
1+ +RK++ D+ ++TV ++G++ V + + EV P + + + E 

Sbjct: 80 ISTLRKSLKDSTKSPMFVKTVPKRGYQVVCSVEVYNEQEVELPEPAASVIDETAAKTEPE 139 

Query: 150 -----TASALVLPD 158 
TA L LPD 

Sbjct: 140 LLSDNTAQTLPLPD 153 

>giI16123046IrefINP_406359.11 (NC 003143) two-component system response regulator [Yersinia 
pestis) 

gi1159808211emb1CAC92104.11 (AJ414154) two-component system response regulator [Yersinia 
pestis) 

Length = 239 

Score = 43.5 bits (101), Expect = 0.006 
Identities = 25/93 (26%), Positives = 52/93 (55%), Gaps = 1/93 (1%) 

Query: 32 VLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGG-RIVSESTITS 90 
++++ R + + +G ++ + P F LL L V S+++LL ++ R+V++ TI S 

Sbjct: 143 LINESRFQASYQGHMLELTPAEFRLLKILASQPGHVFSREQLLNNLYDDYRVVTDRTIDS 202 

Query: 91 HINAVRKAIGDTGGEQRLIRTVARKGFRFVGDI 123 
HI +++ + GE+ IR V G+R+ ++ 

Sbjct: 203 HIKNLQRKLELLDGEKPFIRAVYGMGYRWEAEM 235 

>giI16331577IrefINP_442305.11 (NC 000911) OmpR subfamily [Synechocystis sp. PCC 6803) 
gil74290671pirllS76529 hypothetical protein - Synechocystis sp. (strain PCC 6803) 
gi110016441dbj1BAA10375.11 (D64002) OmpR subfamily [Synechocystis sp. PCC 6803) 

Length = 224 

Score = 43.1 bits (100), Expect = 0.007 
Identities = 26/91 (28%), Positives = 53/91 (57%), Gaps = 2/91 (2%) 

Query: 28 FGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVSEST 87 
F D ++ RE+ R +++ + + F+LL +L+ +V++++++L+ VWG + +S 

Sbjct: 131 FADLRFNRSTREIQRGDRLIDLTAKEFELLDYLLSHARQVLTREQILERVWGYDFMGDSN 190 

Query: 88 ITS-HINAVRKAIGDTGGEQRLIRTVARKGF 117 
I +1 +R + + GE RLI+TV G+ 

Sbjct: 191 IIEVYIRYLRLKL-EAAGEPRLIQTVRGVGY 220 

>gi1112780691pir11T45446 probable two-component response regulator [imported) -
Mycobacterium leprae 

gi144557031emb1CAB36688.11 (AL035500) putative two-component response regulator [Mycobacterium 
leprae) 

Length = 253 

Score = 43.1 bits (100), Expect = 0.007 
Identities = 33/105 (31%), Positives = 52/105 (49%), Gaps = 4/105 (3%) 

Query: 16 RGRPGDA--EVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDEL 73 
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R +P OA V F 0 LO RE+ R + +S+ F LL L+ RV+++ + 
Sbjct: 143 RTKPOOAAESVAMSFSOLTLOPVTREVARGQRWISLTRTEFALLEMLIANPRRVLTRSRI 202 

Query: 74 LQAVWGGRI-VSESTITSHINAVRKAIGOTGGEQRLIRTVARKGF 117 
L+ VWG S + + ++ +R+ + GE RLI TV G+ 

Sbjct: 203 LEEVWGFOFPTSGNALEVYVGYLRRKT-EAOGESRLIHTVRGVGY 246 
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>giI15675804IrefINP_269978.11 (NC 002737) putative two-component response regulator 
[Streptococcus pyogenes] [Streptococcus pyogenes M1 GAS] 

giI19746916IrefINP_608052.11 (NC_003485) putative two-component response regulator 
[Streptococcus pyogenes MGAS8232] 

gi1136230311gb1AAK34699.11 (AE006624) putative two-component response regulator [Streptococcus 
pyogenes M1 GAS] 

gi1197491631gb1AAL98551.11 (AE010111) putative two-component response regulator [Streptococcus 
pyogenes MGAS8232) 

Length = 217 

Score = 43.1 bits (100), Expect = 0.007 
Identities = 21/92 (22%), positives = 46/92 (49%), Gaps = 10/92 (10%) 

Query: 6 ILFASCPOSERGRPGOAEVQFMFGOYVLOQERRELTRRGQVVSVGPQVFOLLLHLVGTRO 65 
+L S PO +R GO ++0+ + +G +V + + +0++ +L 

Sbjct: 115 VLRVSTPOEKR----------QIGOLLVOETEHSVYWQGTLVKLTKKEYOIIOYLAKRHQ 164 

Query: 66 RVVSKOELLQAVWGGRIVSESTITSHINAVRK 97 
++V++O+L+ +WG + + +HI +RK 

Sbjct: 165 KIVTROQLMOOIWGYSELOTRVLONHIKNLRK 196 

>giI886038IgbIAAB36584.11 (U24659) JadR1 [Streptomyces venezue1ae) 
Length = 234 

Score = 43.1 bits (100), Expect = 0.007 
Identities = 29/91 (31%), Positives = 48/91 (51%), Gaps = 5/91 (5%) 

Query: 29 GOYVLOQERRELTRRGQVVSVGPQVFOLLLHLVGTRORVVSKOELLQAVWGGRIVSESTI 88 
G +0 R++T GQ V + + FOLL L 0 V+ + +L+Q VWG S T+ 

Sbjct: 146 GPLHIOAAARQVTLOGQOVOLTRKEFOLLYLLASHPOTVIPRKQLMQQVWGOSW-SRRTV 204 

Query: 89 TSHINAVRKAIGOTGGEQRLIRTVARKGFRF 119 
+H++++R +G + + T+ GFRF 

Sbjct: 205 OTHVSSLRNKLGASO----WVITIRGVGFRF 231 

>giI16079963IrefINP_390789.11 (NC 000964) two-component response regulator [Bacillus subti1is) 
gi174044141sp1P137921PHOP_BACSU Alkaline phosphatase synthesis transcriptional regulatory 

protein 
phoP 

gil74290641pirllRGBSAP phosphate response regulator protein phoP - Bacillus subtilis 
gi122932701gb1AAC00348.11 (AF008220) signal transduction regulator [Bacillus subtilis) 
gi126353761ernb1CAB14871.11 (Z99118) two-component response regulator [Bacillus subtilis) 

Length = 240 

Score = 43.1 bits (100), Expect = 0.007 
Identities = 30/108 (27%), positives = 55/108 (50%), Gaps = 2/108 (1%) 

Query: 12 POSERGRPGOAEVQFMFGOYVLOQERRELTRRGQVVSVGPQVFOLLLHLVGTRORVVSKO 71 
P SE + + E Q + GO + + E + + + P+ F+LLL+L + RV+++O 

Sbjct: 126 PSSEM-KNOEMEGQIVIGOLKILPOHYEAYFKESQLELTPKEFELLLYLGRHKGRVLTRO 184 

Query: 72 ELLQAVWGGRIVSESTITS-HINAVRKAIGOTGGEQRLIRTVARKGFR 118 
LL AVW ++ I HI+ +R I + + I+T+ G++ 

Sbjct: 185 LLLSAVWNYOFAGOTRIVOVHISHLROKIENNTKKPIYIKTIRGLGYK 232 

>giI7211008IernbICAB76988.11 (AL159178) putative response regulator [Streptomyces coelicolor 
A3 (2)) 

Length = 256 

Score = 43.1 bits (100), Expect = 0.008 
Identities = 32/104 (30%), Positives = 49/104 (46%) 



Query: 16 RGRPGDAEVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQ 75 
R RP A 0 R T+ G +++ + FDLL + R +++EL++ 

Sbjct: 145 RTRPAPAPRPPSAAGLTADPAARRATKDGAELALTLREFDLLAFFLRHPGRAFAREELMR 204 

Query: 76 AVWGGRIVSESTITSHINAVRKAIGDTGGEQRLIRTVARKGFRF 119 
VWG ST+T H+ +R + 0 RLI+TV G+RF 

Sbjct: 205 EVWGWDFGDLSTVTVHVRRLRGKVEDDPARPRLIQTVWGVGYRF 248 

Dow AgroSciences LLC 
Study ID: GH-C 5463 /~'l 

Page 264 \~ . 

>giI15826987IrefINP_301250.11 (NC_002677) putative two-component response regulator 
[Mycobacterium leprae] 

gi1130925341emb1CAC29682.11 (AL583917) putative two-component response regulator [Mycobacterium 
1eprae] 

Length = 228 

Score = 42.7 bits (99), Expect = 0.009 
Identities = 33/105 (31%), positives = 52/105 (49%), Gaps = 4/105 (3%) 

Query: 16 RGRPGDA--EVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDEL 73 
R +P DA V FOLD RE+ R + +S+ F LL L+ RV+++ + 

Sbjct: 118 RTKPDDAAESVAMSFSDLTLDPVTREVARGQRWISLTRTEFALLEMLIANPRRVLTRSRI 177 

Query: 74 LQAVWGGRI-VSESTITSHINAVRKAIGDTGGEQRLIRTVARKGF 117 
L+ VWG S + + ++ +R+ + GE RLI TV G+ 

Sbjct: 178 LEEVWGFDFPTSGNALEVYVGYLRRKT-EADGESRLIHTVRGVGY 221 

>giI15840463IrefINP_335500.11 (NC_002755) DNA-binding response regulator TrcR [Mycobacterium 
tuberculosis CDC155l] 

gi1138806351gb1AAK45314.11 (AE006988) DNA-binding response regulator TrcR [Mycobacterium 
tuberculosis CDC1551] 

Length = 276 

Score = 42.7 bits (99), Expect = 0.011 
Identities = 32/101 (31%), positives = 50/101 (48%), Gaps = 5/101 (4%) 

Query: 18 RPGDAEVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAV 77 
RP 0 ++ GD LD RE+TR G +S+ F+LL L+ R +S+ E+L V 

Sbjct: 174 RPADEALR--VGDLTLDGASREVTRDGTPISLSSTEFELLRFLMRNPRRALSRTEILDRV 231 

Query: 78 WGGRIVSESTITS-HINAVRKAIGDTGGEQRLIRTVARKGF 117 
W ++1 +1+ +RK I + +1 TV G+ 

Sbjct: 232 WNYDFAGRTSIVDLYISYLRKKIDSD--REPMIHTVRGIGY 270 

>gi16256831pir11A49903 phosphate regulatory protein ChvI - Agrobacterium tumefaciens 
Length = 241 

Score = 42.7 bits (99), Expect = 0.011 
Identities = 29/92 (31%), positives = 46/92 (49%), Gaps = 1/92 (1%) 

Query: 29 GDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRI-VSEST 87 
G +DQER T +G+ V++ F +L L R +0 L+ A + ++ V + T 

Sbjct: 146 GQLAMDQERHTCTWKGEPVTLTVTEFLILHSLAPAAGRGEKRDALMDAAYDEQVYVDDRT 205 

Query: 88 ITSHINAVRKAIGDTGGEQRLIRTVARKGFRF 119 
I SHI +RK G+ +1 T+ G+RF 

Sbjct: 206 IDSHIKRLRKKFKLVDGDFDMIETLYGVGYRF 237 

>gi15852071sp1Q059431GLNR STRCO Transcriptional regulatory protein glnR 
gil4782991pirllJN0831 GlnR protein - Streptomyces coe1icolor 
gi11532831gb1AAA02838.11 (L03213) glnR [Streptomyces coelicolor A3(2)] 
gi176360321emb1CAB88492.11 (AL353816) transcriptional regulatory protein [Streptomyces 

coelico1or A3(2)] 
Length = 267 

Score = 42.7 bits (99), Expect = 0.011 
Identities = 30/101 (29%), Positives = 52/101 (50%), Gaps = 3/101 (2%) 

Query: 21 DAEVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGG 80 
0+ ++ GO +0+ +G+V+ + + F+LL +L RV ++ +LLQ VWG 

Sbjct: 122 DSPMEIRNGDLSVDEATYSAKLKGRVLDLTFKEFELLKYLAQHPGRVFTRAQLLQEVWGY 181 
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Query: 81 RIVSES-TITSHINAVRKAIGDTGGEQRLIRTVARKGFRFV 120 
+ T+ H+ +R +G + LI TV G+RFV 

Sbjct: 182 DYFGGTRTVDVHVRRLRAKLGPE--HESLIGTVRNVGYRFV 220 

>gi117058491sp1Q077831CHVI AGRTU Transcriptional regulatory protein chvI 
gi13041251gb1AAA03553.11 -(L19166) putative [Agrobacterium tumefaciens] 

Length = 241 

Score = 42.7 bits (99), Expect = 0.011 
Identities = 29/92 (31%), positives = 46/92 (49%), Gaps = 1/92 (1%) 

Query: 29 GDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRI-VSEST 87 
G +DQER T +G+ V++ F +L L R +D L+ A + ++ V + T 

Sbjct: 146 GQLAMDQERHTCTWKGEPVTLTVTEFLILHSLAPAAGRGEKRDALMDAAYDEQVYVDDRT 205 

Query: 88 ITSHINAVRKAIGDTGGEQRLIRTVARKGFRF 119 
I SHI +RK G+ +1 T+ G+RF 

Sbjct: 206 IDSHIKRLRKKFKLVDGDFDMIETLYGVGYRF 237 
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>giI16123188IrefINP_406501.11 (NC_003143) putative two-component response regulator [Yersinia 
pestis] 

gi1159809631emb1CAC92252.11 (AJ414154) putative two-component response regulator [Yersinia 
pestis] 

Length = 235 

Score = 42.7 bits (99), Expect = 0.011 
Identities = 31/97 (31%), positives = 49/97 (49%), Gaps = 1/97 (1%) 

Query: 26 FMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVV3KDELLQAVWGGRIVSE 85 
F FGD ++ R + + + ++L +L + RVV++D L AVWG + + 

Sbjct: 132 FPFGDLMVFPNELCAIRGETRLELSLREVNILRYLYQHKGRVVTRDMLFDAVWGYDHLPQ 191 

Query: 86 S-TITSHINAVRKAIGDTGGEQRLIRTVARKGFRFVG 121 
S T+ HI+ +RK I LIRTV G+R+ G 

Sbjct: 192 SRTLDQHISKLRKTIELDPVHPVLIRTVHGAGYRYQG 228 

>giI16800610IrefINP_470878.11 (NC_003212) similar to two-component response regulators [Listeria 
innocua] 

gi1164140151emb1CAC96773.11 (AL596168) similar to two-component response regulators [Listeria 
innocua] 

Length = 228 

Score = 42.4 bits (98), Expect = 0.012 
Identities = 28/92 (30%), positives = 53/92 (57%), Gaps = 6/92 (6%) 

Query: 31 YVLDQERRELTRRGQVV-SVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIV-SESTI 88 
+ + + RE+ +G+++ ++ P+ FDLL L+ +V S+++LL+ VWG + E T+ 

Sbjct: 136 FKISKRTREIFYQGELLDALTPKEFDLLYFLMQHPRQVFSREQLLEQVWGYQFYGDERTV 195 

Query: 89 TSHINAVRKAIG-DTGGEQRLIRTVARKGFRF 119 
HI +R+ I DT + + TV G++F 

Sbjct: 196 DVHIKRLRQKIATDT---KPFLHTVWGVGYKF 224 

>giI15608173IrefINP_215549.11 (NC_000962) hypothetical protein Rv1033c [Mycobacterium 
tuberculosis H37Rv] 

gil74440471pirllD70624 probable two-component regulatory protein - Mycobacterium 
tuberculosis (strain H37RV) 

gi118699951emb1CAB06846.11 (Z92539) hypothetical protein Rv1033c [Mycobacterium tuberculosis 
H37Rv] 

gi129795141gb1AAC06144.11 (U88959) response regulator homolog TrcR [Mycobacterium 
tuberculosis] 

Length = 257 

Score = 42.4 bits (98), Expect = 0.012 
Identities = 32/101 (31%), Positives = 50/101 (48%), Gaps = 5/101 (4%) 

Query: 18 RPGDAEVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAV 77 
RP D ++ GD LD RE+TR G +S+ F+LL L+ R +S+ E+L V 



Sbjct: 155 RPADEALR--VGDLTLDGASREVTRDGTPISLSSTEFELLRFLMRNPRRALSRTEILDRV 212 

Query: 78 WGGRIVSESTITS-HINAVRKAIGDTGGEQRLIRTVARKGF 117 
W ++1 +1+ +RK I + +1 TV G+ 

Sbjct: 213 WNYDFAGRTSIVDLYISYLRKKIDSD--REPMIHTVRGIGY 251 
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>giI15894l47IrefINP_347496.ll (NC_003030) Two-component response regulator [Clostridium 
acetobutylicum] 

gi1150237541gb1AAK78836.l1AE00760l 7 (AE00760l) Two-component response regulator [Clostridium 
acetobutylicum] 

Length = 231 

Score = 42.4 bits (98), Expect = 0.012 
Identities = 27/103 (26%), Positives = 51/103 (49%), Gaps = 1/103 (0%) 

Query: 17 GRPGDAEVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQA 76 
G+ + +F D +LD E+ GQ +S+ + F +L L+ + +V SK L ++ 

Sbjct: 126 GKDESFNSKIVFKDMILDSVAMEVIVNGQRMSLTNREFKILEVLLLNKRKVFSKANLFES 185 

Query: 77 VWGGRIV-SESTITSHINAVRKAIGDTGGEQRLIRTVARKGFR 118 
VW + ++T+ HI+ +R + ++ I TV G+R 

Sbjct: 186 VWEDTYMGDDNTLNVHISNLRNKLLKANSKEEYIETVWGMGYR 228 

>giI1955l649IrefINP_599651.11 (NC 003450) COG0745:Response regulators consisting of aCheY-like 
receiver domain and a winged-helix DNA-binding domain 
[Corynebacterium glutamicum] 

Length = 232 

Score = 42.4 bits (98), Expect = 0.013 
Identities = 25/88 (28%), Positives = 48/88 (54%), Gaps = 1/88 (1%) 

Query: 33 LDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVSES-TITSH 91 
+D + +T G+ VS+ + FDLL +L+ RV+++ +L+ +WG V ++ T+ H 

Sbjct: 143 MDVDSHTVTVGGEPVSMPLKEFDLLEYLLRNAGRVLTRGQLIDRIWGADYVGDTKTLDVH 202 

Query: 92 INAVRKAIGDTGGEQRLIRTVARKGFRF 119 
+ +R I + R + TV G++F 

Sbjct: 203 VKRLRSKIEEEPSRPRYLVTVRGLGYKF 230 

>giI120022l0IgbIAAG43239.lIAF123314_2 (AF1233l4) putative response regulator rr [Corynebacterium 
glutamicum] 

Length = 232 

Score = 42.4 bits (98), Expect = 0.013 
Identities = 25/88 (28%), Positives = 48/88 (54%), Gaps = 1/88 (1%) 

Query: 33 LDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVSES-TITSH 91 
+D + +T G+ VS+ + FDLL +L+ RV+++ +L+ +WG V ++ T+ H 

Sbjct: 143 MDVDSHTVTVGGEPVSMPLKEFDLLEYLLRNAGRVLTRGQLIDRIWGADYVGDTKTLDVH 202 

Query: 92 INAVRKAIGDTGGEQRLIRTVARKGFRF 119 
+ +R I + R + TV G++F 

Sbjct: 203 VKRLRSKIEEEPSRPRYLVTVRGLGYKF 230 

>giI12964066IembICAC29257.11 (AJ302695) putative regulatory protein [Bartonella taylorii] 
Length = 240 

Score = 42.4 bits (98), Expect = 0.013 
Identities = 32/93 (34%), positives = 48/93 (51%), Gaps = 3/93 (3%) 

Query: 29 GDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVV-SKDELLQAVWGGRI-VSES 86 
GD V+DQER T + + V + F L+L + R VV S+D L+ A + ++ V + 

Sbjct: 146 GDLVMDQERHTCTWKDKPVILTVTEF-LILQTLAQRPGVVKSRDALMDAAYSDQVYVDDR 204 

Query: 87 TITSHINAVRKAIGDTGGEQRLIRTVARKGFRF 119 
TI SHI +RK + +1 T+ G RF 

Sbjct: 205 TIDSHIKRLRKKFKQVDDDFAMIETLYGVGHRF 237 

>giI3115359IgbIAAC15868.11 (U77060) ToxR [Photobacterium profundum] 
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Length = 290 

Score = 42.4 bits (98), Expect = 0.014 
Identities = 31/105 (29%), Positives = 56/105 (52%), Gaps = 12/105 (11%) 

Query: 25 QFMFGDY---VLDQ-ERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVW-- 78" 
+F+F Y ++DQ E ELTR G S + LL+ G +++++ L VW 

Sbjct: 13 RFLFDPYDNSLIDQHESDELTRLGSNES---RALGLLIEDPGA---IITRNRLHDHVWRE 66 

Query: 79 GGRIVSESTITSHINAVRKAIGDTGGEQRLIRTVARKGFRFVGDI 123 
G V +S++T I+ +RKA+ D+ I+TV ++G++ + + 

Sbjct: 67 QGFEVDDSSLTQAISTLRKALKDSTKSPEFIKTVPKRGYQMIAPV 111 
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>giI1754913 8 Ir e f INP_522478.11 
TRANSCRIPTION 

(NC_003296) PROBABLE TWO COMPONENT RESPONSE REGULATOR 

[Ralstonia solanacearum] REGULATOR PROTEIN 
gi1174313891emb1CAD18068.11 

REGULATOR PROTEIN 
Length = 259 

(AL646081) PROBABLE TWO COMPONENT RESPONSE REGULATOR TRANSCRIPTION 
[Ralstonia solanacearum] 

Score = 42.4 bits (98), Expect = 0.014 
Identities = 32/110 (29%), Positives = 55/110 (49%), Gaps = 3/110 (2%) 

Query: 9 ASCPDSERGRPGDAEVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVV 68 
++ P +E P D + +FG+ + R +T RGQ V + F+LLL L V+ 

Sbjct: 127 SAMPAAEPATPRDDTL--VFGELAISPPNRTVTWRGQPVELKTAEFNLLLILARAAGTVL 184 

Query: 69 SKDELLQAVWGGRIVS-ESTITSHINAVRKAIGDTGGEQRLIRTVARKGF 117 
S+D++L+ + G + T+ S I+ +R+ GD E I+T G+ 

Sbjct: 185 SRDDILKQLRGIEFDGLDRTVDSGISRLRRRFGDASPEPHKIKTGGDPGY 234 

>giI6714581IdbjIBAA89504.11 (AB029903) toxRS operon [Vibrio parahaemolyticus] 
gi167145841dbj1BAA89506.11 (AB029904) toxRS operon [Vibrio parahaemolyticus] 
gi167145871dbj1BAA89508.11 (AB029905) toxRS operon [Vibrio parahaemolyticus] 
gi167145901dbj1BAA89510.11 (AB029906) toxRS operon [Vibrio parahaemolyticus] 
gi167146051dbj1BAA89520.11 (AB029911 ) toxRS operon [Vibrio parahaemolyticus] 
gi167146081dbj1BAA89522.11 (AB029912) toxRS operon [Vibrio parahaemolyticus] 
gi167146111dbj1BAA89524.11 (AB029913) toxRS operon [Vibrio parahaemolyticus] 
gi1176460831dbj1BAB79249.11 (AB063111) toxR [Vibrio parahaemo1yticus] 
gi1176460861dbj1BAB79251.11 (AB063112) toxR [Vibrio parahaemolyticus] 
gi1176460891dbj1BAB79253.11 (AB063113) toxR [Vibrio parahaemolyticus] 

Length = 292 

Score = 42.4 bits (98), Expect = 0.014 
Identities = 22/78 (28%), Positives = 45/78 (57%), Gaps = 2/78 (2%) 

Query: 45 QVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVW--GGRIVSESTITSHINAVRKAIGDT 102 
+VV +G +LL L + V++++EL + VW G V +S++T 1+ +RK + D+ 

Sbjct: 31 EVVRLGSNESRILLMLAERPNEVLTRNELHEFVWREQGFEVDDSSLTQAISTLRKMLKDS 90 

Query: 103 GGEQRLIRTVARKGFRFV 120 
++TV ++G++ + 

Sbjct: 91 TKSPEFVKTVPKRGYQLI 108 

>giI6714593IdbjIBAA89512.11 
gi167146171dbj1BAA89528.11 

Length = 292 

(AB029907) toxRS operon [Vibrio parahaemo1yticus] 
(AB029915) toxRS operon [Vibrio parahaemolyticus] 

Score = 42.4 bits (98), Expect = 0.014 
Identities = 22/78 (28%), positives = 45/78 (57%), Gaps = 2/78 (2%) 

Query: 45 QVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVW--GGRIVSESTITSHINAVRKAIGDT 102 
+VV +G +LL L + V++++EL + VW G V +S++T I+ +RK + D+ 

Sbjct: 31 EVVRLGSNESRILLMLAERPNEVLTRNELHEFVWREQGFEVDDSSLTQAISTLRKMLKDS 90 

Query: 103 GGEQRLIRTVARKGFRFV 120 
++TV ++G++ + 

Sbjct: 91 TKSPEFVKTVPKRGYQLI 108 
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>giI730972IspIQ05938ITOXR_VIBPA CHOLERA TOXIN HOMOLOG TRANSCRIPTIONAL ACTIVATOR 
gil5388231pirllA47125 transcription activator of cholera toxin toxR - Vibrio 

parahaemo1yticus (strain AQ3815) 
gi12954411gb1AAA27576.11 (Ll1929) toxR [Vibrio parahaemolyticus] 

Length = 292 

Score = 42.4 bits (98), Expect = 0.014 
Identities = 22/78 (28%), positives = 45/78 (57%), Gaps = 2/78 (2%) 

Query: 45 QvvSVGPQVFDLLLHLVGTRDRVVSKDELLQAVW--GGRIVSESTITSHINAVRKAIGDT 102 
+VV +G +LL L + V++++EL + VW G V +S++T I+ +RK + D+ 

Sbjct: 31 EVVRLGSNESRILLMLAERPNEVLTRNELHEFVWREQGFEVDDSSLTQAISTLRKMLKDS 90 

Query: 103 GGEQRLIRTVARKGFRFV 120 
++TV ++G++ + 

Sbjct: 91 TKSPEFVKTVPKRGYQLI 108 

>giI6714602IdbjIBAA89518.11 
gi167146141dbj1BAA89526.11 

Length = 292 

(AB029910) toxRS operon [Vibrio parahaemolyticus] 
(AB029914) toxRS operon [Vibrio parahaemolyticus] 

Score = 42.4 bits (98), Expect = 0.014 
Identities = 22/78 (28%), positives = 45/78 (57%), Gaps = 2/78 (2%) 

Query: 45 QVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVW--GGRIVSESTITSHINAVRKAIGDT 102 
+VV +G +LL L + V++++EL + VW G V +S++T I+ +RK + D+ 

Sbjct: 31 EVVRLGSNESRILLMLAERPNEVLTRNELHEFVWREQGFEVDDSSLTQAISTLRKMLKDS 90 

Query: 103 GGEQRLIRTVARKGFRFV 120 
++TV ++G++ + 

Sbjct: 91 TKSPEFVKTVPKRGYQLI 108 

>giI6714596IdbjIBAA89514.11 
gi167145991dbj1BAA89516.11 

Length = 292 

(AB029908) toxRS operon [Vibrio parahaemolyticus] 
(AB029909) toxRS operon [Vibrio parahaemo1yticus] 

Score = 42.4 bits (98), Expect = 0.014 
Identities = 22/78 (28%), Positives = 45/78 (57%), Gaps = 2/78 (2%) 

Query: 45 QVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVW--GGRIVSESTITSHINAVRKAIGDT 102 
+VV +G +LL L + V++++EL + VW G V +S++T I+ +RK + D+ 

Sbjct: 31 EVVRLGSNESRILLMLAERPNEVLTRNELHEFVWREQGFEVDDSSLTQAISTLRKMLKDS 90 

Query: 103 GGEQRLIRTVARKGFRFV 120 
++TV ++G++ + 

Sbjct: 91 TKSPEFVKTVPKRGYQLI 108 

>giI5726300IgbIAAD48402.1IAF129010 1 (AF129010) response regulator SaeR [Staphylococcus aureus] 
Length = 228 

Score = 42.4 bits (98), Expect = 0.014 
Identities = 28/96 (29%), positives = 46/96 (47%), Gaps = 1/96 (1%) 

Query: 25 QFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVS 84 
Q F + L +T G V + + F+LL +L + V+SK ELL+ VWG 

Sbjct: 129 QLSFDELTLINLSYVVTVNGHEVPMRFKQFELLWYLASRENEVISKSELLEKVWGYDYYE 188 

Query: 85 ES-TITSHINAVRKAIGDTGGEQRLIRTVARKGFRF 119 
++ T+ HI+ +R+ + I TV G++F 

Sbjct: 189 DANTVNVHIHRIREKLEKESFTTYTITTVWGLGYKF 224 

>gi14176211sp1Q014731RCAC FREDI RcaC protein 
gil2822271pirllS27576 rcaC protein - Calothrix sp 
gil4239991pirllA47210 complementary chromatic adaptation protein RcaC - Fremyella 

diplosiphon 
Length = 632 

Score = 42.4 bits (98), Expect = 0.015 
Identities = 35/154 (22%), Positives = 69/154 (44%), Gaps 12/154 (7%) 
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Query: 28 FGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGR-IVSES 86 
+GD +L+ E+T G +++ +DLL L+ V S +ELL +W SE+ 

Sbjct: 129 WGDLLLNPSTCEVTYNGCPLNLTTMEYDLLELLLRNCQHVFSSEELLDKLWSSEDFPSEA 188 

Query: 87 TITSHINAVRKAIGDTGGEQRLIRTVARKGFRFVGDIRIGGIGEVRQPVGPGAALQASGG 146 
T+ SH+ +R + G I T+ +G+ ++ EV L + 

Sbjct: 189 TVRSHVRRLRHKLVAAGAPHDFIATMHGRGYY----LKAPSTEEVNN-------LSVTPE 237 

Query: 147 SGETASALVLPDKPSITVLPFQNLSGDPEQEYFA 180 
+ ++A+++ + + + P + D +Q+Y A 

Sbjct: 238 NNSHSAAVIVKSRETESDRPQHLIPSDSQQQYLA 271 
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>giI17510937IrefINP_491526.11 (NM 059125) Y110A7A.17.p [Caenorhabditis elegans] 
gi173317271gb1AAF60415.11 (AC006708) Hypothetical protein Y110A7A.17 [Caenorhabditis e1egans] 

Length = 788 

Score = 42.4 bits (98), Expect = 0.015 
Identities = 44/149 (29%), Positives = 70/149 (46%), Gaps = 8/149 (5%) 

Query: 375 RAVELGRDDAVALTRSGHALGHLVGD-LDGGIALIDRARLLNPNFAPAWFLGGFLRVFRG 433 
RA++L + A A T GH L +V D LD A LL+P AW+ G + + + 

Sbjct: 586 RAIQLDKRFAYAYTLLGHEL--IVQDELDKAAGSFRSALLLSPRDYRAWYGLGLVHLKKE 643 

Query: 434 EPESAIEHIEHAARLSPLDQEMFRMQAGTALAHFFAGRFDSALVWAERALGNLPSLLVAV 493 
+ +A+ +1+ A ++P ++ M + G+ D+ALV +RAL L L VA 

Sbjct: 644 QNLTALTNIQKAVNINPTNRAMLCTLSQIEQQR---GQIDTALVLIDRAL-TLNPLDVAC 699 

Query: 494 ALVAASHAL-AGRTEEARKTMQRLRALDP 521 
+ A R EE + +L+A P 

Sbjct: 700 RFNRSRLLFEANRNEECLVELDKLKASSP 728 

>giI19743660IgbIAAL92523.11 (AY081955) MAT-1 [Caenorhabditis elegans] 
Length = 788 

Score = 42.4 bits (98), Expect = 0.015 
Identities = 44/149 (29%), positives = 70/149 (46%), Gaps = 8/149 (5%) 

Query: 375 RAVELGRDDAVALTRSGHALGHLVGD-LDGGIALIDRARLLNPNFAPAWFLGGFLRVFRG 433 
RA++L + A A T GH L +V D LD A LL+P AW+ G + + + 

Sbjct: 586 RAIQLDKRFAYAYTLLGHEL--IVQDELDKAAGSFRSALLLSPRDYRAWYGLGLVHLKKE 643 

Query: 434 EPESAIEHIEHAARLSPLDQEMFRMQAGTALAHFFAGRFDSALVWAERALGNLPSLLVAV 493 
+ +A+ +1+ A ++P ++ M + G+ D+ALV +RAL L L VA 

Sbjct: 644 QNLTALTNIQKAVNINPTNRAMLCTLSQIEQQR---GQIDTALVLIDRAL-TLNPLDVAC 699 

Query: 494 ALVAASHAL-AGRTEEARKTMQRLRALDP 521 
+ A R EE + +L+A P 

Sbjct: 700 RFNRSRLLFEANRNEECLVELDKLKASSP 728 

>giI7242751IembICAB77324.11 (AL160331) putative response regulator [Streptomyces coelicolor 
A3 (2)] 

Length = 223 

Score = 42.0 bits (97), Expect = 0.016 
Identities = 32/106 (30%), positives = 52/106 (48%), Gaps = 2/106 (1%) 

Query: 16 RGRPGD-AEVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELL 74 
RG P + A G +D +R +T G V + + FDLL L+ RV+++ +L+ 

Sbjct: 116 RGEPEEVAPAALEAGPVRMDVDRHVVTVGGTKVDLPLKEFDLLEMLLRNAGRVLTRMQLI 175 

Query: 75 QAVWGGRIVSES-TITSHINAVRKAIGDTGGEQRLIRTVARKGFRF 119 
VWG V ++ T+ H+ +R I G R + TV G++F 

Sbjct: 176 DRVWGADYVGDTKTLDVHVKRLRAKIEPDPGAPRYLVTVRGLGYKF 221 

>gi1156010241ref1NP 232654.11 (NC 002506) transcriptional regulator [Vibrio cholerae] 
gil112780571pirllH82482 transcription regulator VCA0256 [imported] - Vibrio cholerae (group 

01 strain N16961) 
gi196576521gb1AAF96167.11 (AE004365) transcriptional regulator [Vibrio cho1erae] 



· - - --- -----------------------------------_._-----------------

Length = 223 

Score = 42.0 bits (97), Expect = 0.016 
Identities = 29/95 (30%), positives = 46/95 (47%), Gaps = 6/95 (6%) 

Query: 28 FGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIV-SES 86 
+ D V+D R + V + P+ F LLL L+ RV +DELL +WG + + 

Sbjct: 131 YADIVVDVANRSVLHNQTPVELKPKEFQLLLMLLQNPGRVYHRDELLNLIWGYQYFPTTR 190 

Query: 87 TITSHINAVRKAIGDTGGEQRLIRTVARKGFRFVG 121 
T+ +HI +R+ + Q I T+ G+R G 

Sbjct: 191 TVDNHILHLRQKL-----PQLDIETLRGVGYRLKG 220 

>giI387603IgbIAAA24892.11 (M95680) putative [Fremye11a diplosiphon] 
Length = 651 

Score = 42.0 bits (97), Expect = 0.016 
Identities = 35/154 (22%), positives = 69/154 (44%), Gaps = 12/154 (7%) 

Query: 28 

Sbjct: 129 

Query: 87 

Sbjct: 189 

Query: 147 

Sbjct: 238 

FGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGR-IVSES 86 
+GD +L+ E+T G +++ +DLL L+ V S +ELL +W SE+ 
WGDLLLNPSTCEVTYNGCPLNLTTMEYDLLELLLRNCQHVFSSEELLDKLWSSEDFPSEA 188 

TITSHINAVRKAIGDTGGEQRLIRTVARKGFRFVGDIRIGGIGEVRQPVGPGAALQASGG 146 
T+ SH+ +R + G I T+ +G+ ++ EV L + 
TVRSHVRRLRHKLVAAGAPHDFIATMHGRGYY----LKAPSTEEVNN-------LSVTPE 237 

SGETASALVLPDKPSITVLPFQNLSGDPEQEYFA 180 
+ ++A+++ + + + P + D +Q+Y A 
NNSHSAAVIVKSRETESDRPQHLIPSDSQQQYLA 271 

>giI586203IspIQ06239IVANR_ENTFC Regulatory protein vanR 
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gil2822851pirllA41838 transcription activator VanR - Enterococcus faecium 
gi11483271gb1AAA24787.11 (M68910) vancomycin response regulator [Enterococcus faecium] 
gi11483321gb1AAA24790.11 (M84146) vanR [Enterococcus faecium] 
gi11550391gb1AAA65953.11 (M97297) vanR [Transposon Tn1546] 
gil3837621prfll1904198A vanR gene [Enterococcus faecalis] 

Length = 231 

Score = 42.0 bits (97), Expect = 0.016 
Identities = 27/89 (30%), positives = 44/89 (49%), Gaps = 2/89 (2%) 

Query: 32 VLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVSES--TIT 89 
V++ E + +S+ P F +L L + VVS + L +WG S+S TIT 

Sbjct: 140 VINVNTHECYLNEKQLSLTPTEFSILRILCENKGNVVSSELLFHEIWGDEYFSKSNNTIT 199 

Query: 90 SHINAVRKAIGDTGGEQRLIRTVARKGFR 118 
HI +R+ + DT + I+TV G++ 

Sbjct: 200 VHIRHLREKMNDTIDNPKYIKTVWGVGYK 228 

>giI13473757IrefINP_105325.11 
gi1140245081dbj1BAB51111.11 

Length = 227 

(NC_002678) two-component response regulator [Mesorhizobiurn loti] 
(AP003004) two-component response regulator [Mesorhizobium loti] 

Score = 42.0 bits (97), Expect = 0.018 
Identities = 28/89 (31%), Positives = 48/89 (53%), Gaps = 2/89 (2%) 

Query: 30 DYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVSE-STI 88 
D +D R +TR+GQ + + P+ F LL L+ RV+++ LL+ VW + S + 

Sbjct: 132 DLEMDLIMRRVTRQGQPIDLQPREFSLLEVLMRGEGRVITRTMLLERVWDFHFDPKTSVV 191 

Query: 89 TSHINAVRKAIGDTGGEQRLIRTVARKGF 117 
+HI+ +R + D E +LI T+ G+ 

Sbjct: 192 ETHISRLRAKV-DKPFEAQLIHTIRNTGY 219 

>giI13892068IgbIAAK39631.11 (AY032724) ColR [Pseudomonas putida] 
Length = 227 

Score 42.0 bits (97), Expect 0.018 
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Identities ~ 28/103 (27%), Positives ~ 50/103 (48%), Gaps ~ 1/103 (0%) 

Query: 16 RGRPGDAEVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQ 75 
R G D D + E+TR+G+++ + P LL L+ V+ ++ L + 

Sbjct: 118 RRAQGGGRRTLQVADLSYDLDTLEVTRQGRLLKLNPVGLKLLAVLMQKSPHVLRREVLEE 177 

Query: 76 AVWGGRIVSESTITSHINAVRKAIGDTGGEQRLIRTVARKGFR 118 
A+WG ++ SH++ +R+ I D E+ L+ TV G+R 

Sbjct: 178 ALWGDDCPDSDSLRSHVHQLRQVI-DKPFEKPLLHTVHGVGYR 219 
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>giI13474926IrefINP_106496.11 
gi1140256821dbj1BAB52282.11 

Length ~ 234 

(NC 002678) phosphate regulatory protein [Mesorhizobium loti] 
(AP003007) phosphate regulatory protein [Mesorhizobium loti] 

Score ~ 42.0 bits (97), Expect ~ 0.018 
Identities ~ 28/105 (26%), Positives ~ 51/105 (47%), Gaps ~ 6/105 (5%) 

Query: 18 RPGDAEVQ----FMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDEL 73 
+PG ++ +G + + + G + +GP F++L HL+ +V S+DEL 

Sbjct: 124 KPGSNAIENNSWLSYGSLEMKLDAHRVCGNGHDIHLGPIEFNVLRHLLEAPGKVFSRDEL 183 

Query: 74 LQAVWGGRI-VSESTITSHINAVRKAIGDTGGEQRLIRTVARKGF 117 
+ W I V T+ HI+ +R+A+ + +IRTV G+ 

Sbjct: 184 IGGAWPANIHVGVRTVDVHISRLRRAL-EAASTGIVIRTVRSAGY 227 

>giI15610382IrefINP_217763.11 (NC 000962) mtrA [Mycobacterium tuberculosis H37Rv] 
gil74440621pirllH70592 probable mtrA protein - Mycobacterium tuberculosis (strain H37RV) 
gi120727131ernb1CAB08347.11 (Z95121) mtrA [Mycobacterium tuberculosis H37Rv] 

Length = 228 

Score = 41.6 bits (96), Expect = 0.020 
Identities = 25/90 (27%), Positives = 48/90 (52%), Gaps ~ 1/90 (1%) 

Query: 30 DYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVSESTIT 89 
D +D ++TR G+ +S+ P FDLL+ L +V ++D LL+ VWG R +++ + 

Sbjct: 135 DVEIDVPAHKVTRNGEQISLTPLEFDLLVALARKPRQVFTRDVLLEQVWGYRHPADTRLV 194 

Query: 90 S-HINAVRKAIGDTGGEQRLIRTVARKGFR 118 
+ H+ +R + ++ TV G++ 

Sbjct: 195 NVHVQRLRAKVEKDPENPTVVLTVRGVGYK 224 

>giI15842835IrefINP_337872.11 (NC_002755) DNA-binding response regulator MtrA [Mycobacterium 
tuberculosis CDC1551] 

gi1138831641gb1AAK47686.11 (AE007145) DNA-binding response regulator MtrA [Mycobacterium 
tuberculosis CDC1551] 

Length = 235 

Score = 41.6 bits (96), Expect = 0.021 
Identities = 25/90 (27%), Positives = 48/90 (52%), Gaps ~ 1/90 (1%) 

Query: 30 DYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVSESTIT 
D +D ++TR G+ +S+ P FDLL+ L +V ++D LL+ VWG R +++ + 

Sbjct: 142 DVEIDVPAHKVTRNGEQISLTPLEFDLLVALARKPRQVFTRDVLLEQVWGYRHPADTRLV 

Query: 90 S-HINAVRKAIGDTGGEQRLIRTVARKGFR 118 
+ H+ +R + ++ TV G++ 

Sbjct: 202 NVHVQRLRAKVEKDPENPTVVLTVRGVGYK 231 

>giI3599371IgbIAAC64935.11 (AF082668) CsrR [Streptococcus pyogenes] 
Length ~ 228 

Score = 41.6 bits (96), Expect = 0.021 
Identities = 28/94 (29%), Positives = 51/94 (53%), Gaps = 2/94 (2%) 

89 

201 

Query: 25 QFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWG-GRIV 83 
Q ++ D VL+ + R + R +S+ + +DLL L+ +RV++++ELL VW V 

Sbjct: 131 QGIYRDLVLNPQNRSVNRGDDEISLTKREYDLLNILMTNMNRVMTREELLSNVWKYDEAV 190 

Query: 84 SESTITSHINAVRKAIGDTGGEQRLIRTVARKGF 117 



+ + +1 +R I D G++ I+TV G+ 
Sbjct: 191 ETNVVDVYIRYLRGKI-DIPGKESYIQTVRGMGY 223 

>giI509815IgbIAAB07804.11 (U01971) MtrA [Mycobacterium tuberculosis] 
Length = 225 

Score = 41.6 bits (96), Expect = 0.021 
Identities = 25/90 (27%), Positives = 48/90 (52%), Gaps = 1/90 (1%) 

Query: 30 DYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVSESTIT 89 
D +D ++TR G+ +S+ P FDLL+ L +V ++D LL+ VWG R +++ + 

Sbjct: 132 DVEIDVPAHKVTRNGEQISLTPLEFDLLVALARKPRQVFTRDVLLEQVWGYRHPADTRLV 191 

Query: 90 S-HINAVRKAIGDTGGEQRLIRTVARKGFR 118 
+ H+ +R + ++ TV G++ 

Sbjct: 192 NVHVQRLRAKVEKDPENPTVVLTVRGVGYK 221 
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>giI7636029IembICAB88489.11 (AL353816) putative two-component systen response regulator 
[Streptomyces coelico1or A3(2)] 

Length = 248 

Score = 41.6 bits (96), Expect = 0.021 
Identities = 27/91 (29%), positives = 51/91 (55%), Gaps = 2/91 (2%) 

Query: 28 FGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRI-VSES 86 
F D +D RE++R G+ V + F LL + +V++++++L+AVWG S + 

Sbjct: 151 FADLTMDLATREVSRAGRPVELTRTEFTLLEMFMAHPRQVLTREQILKAVWGFDFEPSSN 210 

Query: 87 TITSHINAVRKAIGDTGGEQRLIRTVARKGF 117 
++ ++ +R+ + GGE RL+ TV G+ 

Sbjct: 211 SLDVYVMYLRRKT-EAGGEPRLVHTVRGVGY 240 

>giI15866137IgbIAAL10207.1IAF410884 3 (AF410884) MtrA [Mycobacterium avium subsp. 
paratuberculosis] 

Length = 225 

Score = 41.6 bits (96), Expect = 0.021 
Identities = 25/90 (27%), positives = 48/90 (52%), Gaps = 1/90 (1%) 

Query: 30 DYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVSESTIT 89 
D +D ++TR G+ +S+ P FDLL+ L +V ++D LL+ VWG R +++ + 

Sbjct: 132 DVEIDVPAHKVTRNGEQISLTPLEFDLLVALARKPRQVFTRDVLLEQVWGYRHPADTRLV 191 

Query: 90 S-HINAVRKAIGDTGGEQRLIRTVARKGFR ll8 
+ H+ +R + ++ TV G++ 

Sbjct: 192 NVHVQRLRAKVEKDPENPTVVLTVRGVGYK 221 

>gi1156129351ref1NP 241238.11 
gi1101729851dbj1BAB04091.11 

Length = 222 

(NC_002570) two-component response regulator [Bacillus ha1odurans] 
(AP001508) two-component response regulator [Bacillus halodurans] 

Score = 41.6 bits (96), Expect = 0.022 
Identities = 22/97 (22%), Positives = 53/97 (53%), Gaps = 5/97 (5%) 

Query: 23 EVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRI 82 
E MF + ++++ R++ R + + + P+ F+LL+ + + +V+S++++L VWG 

Sbjct: 127 EDTLMFQELTINEKTRDVQRGNETIELTPKEFELLVFFIKNKGQVLSREQILTNVWGFDY 186 

Query: 83 VSESTITS-HINAVRKAIGDTGGEQRLIRTVARKGFR 118 
++ + ++ +RK + T ++TV G+R 

Sbjct: 187 YGDTNVIDVYVRYLRKKLSLT----EALQTVRGVGYR 219 

>giI6002654IgbIAAF00081.1IAF095713 1 (AF095713) response regulator CsrR [Streptococcus pyogenes] 
Length = 228 

Score = 41.6 bits (96), Expect = 0.023 
Identities = 28/94 (29%), Positives = 51/94 (53%), Gaps = 2/94 (2%) 

Query: 25 QFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWG-GRIV 83 
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Q ++ D VL+ + R + R +s+ + +DLL L+ +RV++++ELL VW V 
Sbjct: 131 QGIYRDLVLNPQNRSVNRGDDEISLTKREYDLLNILMTNMNRVMTREELLSNVWKYDEAV 190 

Query: 84 SESTITSHINAVRKAIGDTGGEQRLIRTVARKGF 117 
+ + +1 +R I D G++ I+TV G+ 

Sbjct: 191 ETNVVDVYIRYLRGKI-DIPGKESYIQTVRGMGY 223 
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>giI15895992IrefINP_349341.11 (NC 003030) Response regulator (CheY-like receiver domain and 
HTH-type DNA-binding) [Clostridium acetobutylicum] 

giI15025771IgbIAAK80681.1IAE007771_1 (AE007771) Response regulator (CheY-like receiver domain 
and 

HTH-type DNA-binding) [Clostridium acetobutylicum] 
Length = 225 

Score = 41.6 bits (96), Expect = 0.024 
Identities = 28/106 (26%), Positives = 52/106 (48%), Gaps = 8/106 (7%) 

Query: 16 RGRPGDAEVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQ 75 
+G D +F F D VLD E +T + + + + + +L L+ +V +K + + 

Sbjct: 121 KGTSIDKTNRFTFKDLVLDSENHIVTINNEPIELTVKEYKILELLISNPKKVFTKQNIFE 180 

Query: 76 AVWGGR-IVSESTITSHINAVRKAI--GDTGGEQRLIRTVARKGFR 118 
+VW 1+ E +T H++ +R + GDT I+TV G++ 

Sbjct: 181 SVWSEEYILDERVVTVHVSNLRNKLKHGDT-----YIKTVWGIGYK 221 

>giI12744844IgbIAAK06808.1IAF324838 27 (AF324838) putative regulator SimReg1 [Streptomyces 
antibioticus] 

Length = 251 

Score = 41.6 bits (96), Expect = 0.025 
Identities = 28/92 (30%), Positives = 47/92 (50%), Gaps = 5/92 (5%) 

Query: 28 FGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVSES- 86 
FG +D +RR +TR G V + + FD+L L RV ++++++ VWG ++ 

Sbjct: 151 FGPVRIDLQRRSVTRDGHEVPLTRKEFDMLALLATDPGRVFTREQIMFEVWGHDGAGDTR 210 

Query: 87 TITSHINAVRKAIGDTGGEQRLIRTVARKGFR 118 
T+ H+ +RK + L+ TV GFR 

Sbjct: 211 TLGVHVTGIRKKL----RMPELVETVRGVGFR 238 

>giI12644198IspIP30260ICC27_HUMAN Protein CDC27Hs (Cell division cycle protein 27 homolog) (H
NUC) 
gil21353261pirllI52835 H-NUC - human 
gi19984721gb1AAB34378.11 (S78234) H-NUC [Homo sapiens] 

Length = 824 

Score = 41.6 bits (96), Expect = 0.025 
Identities = 54/210 (25%), Positives = 94/210 (44%), Gaps = 27/210 (12%) 

Query: 286 ERAEMERAKRKPTESLDAHDYYLRGMAKLHSGT--HEAIEAALPLFYRAI-ELDQEFASA 342 
E +E +A+R +E +Y + GM +++S T H + AL + + + ++D+ A 

Sbjct: 511 ELSEYMQAERIFSEVRRIENYRVEGM-EIYSTTLWHLQKDVALSVLSKDLTDMDKNSPEA 569 

Query: 343 YAGAAWCYFWRKLNGWMVDRAEEIAEGARLARRAVELGRDDAVALTRSGHALGHLVGDLD 402 
+ A C+ + R +IA + +RA+++ + A A T GH L +LD 

Sbjct: 570 WCAAGNCF--------SLQREHDIA--IKFFQRAIQVDPNYAYAYTLLGHEF-VLTEELD 618 

Query: 403 GGIALIDRARLLNPNFAPAWFLGGFLRVFRGEPESAIE-HIEHAARLSPLDQEMFRMQAG 461 
+A A +NP AW+ G + ++ ESE H + A ++P Q+ 

Sbjct: 619 KALACFRNAIRVNPRHYNAWYGLGMI-YYKQEKFSLAEMHFQKALDINP--------QSS 669 

Query: 462 TALAHFFAGRFDSALVWAERALGNLPSLLV 491 
L H G AL +E+AL L +V 

Sbjct: 670 VLLCHI--GVVQHALKKSEKALDTLNKAIV 697 

>giI15079681IgbIAAH11656.1IAAH11656 
Length = 830 

(BC011656) Unknown (protein for MGC:12709) [Homo sapiens] 

Score 41.6 bits (96), Expect 0.025 



Identities = 54/210 (25%), Positives = 94/210 (44%), Gaps = 27/210 (12%) 

Query: 286 ERAEMERAKRKPTESLDAHDYYLRGMAKLHSGT--HEAIEAALPLFYRAI-ELDQEFASA 342 
E +E +A+R +E +Y + GM +++S T H + AL + + + ++D+ A 

Sbjct: 517 ELSEYMQAERIFSEVRRIENYRVEGM-EIYSTTLWHLQKDVALSVLSKDLTDMDKNSPEA 575 

Query: 343 YAGAAWCYFWRKLNGWMVDRAEEIAEGARLARRAVELGRDDAVALTRSGHALGHLVGDLD 402 
+ A C+ + R +IA + +RA+++ + A A T GH L +LD 

Sbjct: 576 WCAAGNCF--------SLQREHDIA--IKFFQRAIQVDPNYAYAYTLLGHEF-VLTEELD 624 

Query: 403 GGIALIDRARLLNPNFAPAWFLGGFLRVFRGEPESAIE-HIEHAARLSPLDQEMFRMQAG 461 
+A A +NP AW+ G + ++ ESE H + A ++P Q+ 

Sbjct: 625 KALACFRNAIRVNPRHYNAWYGLGMI-YYKQEKFSLAEMHFQKALDINP--------QSS 675 

Query: 462 TALAHFFAGRFDSALVWAERALGNLPSLLV 491 
L H G AL +E+AL L +V 

Sbjct: 676 VLLCHI--GVVQHALKKSEKALDTLNKAIV 703 
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>giI16554577IrefINP_001247.21 (NM_001256) cell division cycle protein 27; anaphase-promoting 
complex, protein 3; cell division cycle protein 27 
homolog; nuc2 homolog [Homo sapiens] 

Length = 824 

Score = 41.6 bits (96), Expect = 0.025 
Identities = 54/210 (25%), Positives = 94/210 (44%), Gaps = 27/210 (12%) 

Query: 286 ERAEMERAKRKPTESLDAHDYYLRGMAKLHSGT--HEAIEAALPLFYRAI-ELDQEFASA 342 
E +E +A+R +E +Y + GM +++S T H + AL + + + ++D+ A 

Sbjct: 511 ELSEYMQAERIFSEVRRIENYRVEGM-EIYSTTLWHLQKDVALSVLSKDLTDMDKNSPEA 569 

Query: 343 YAGAAWCYFWRKLNGWMVDRAEEIAEGARLARRAVELGRDDAVALTRSGHALGHLVGDLD 402 
+ A C+ + R +IA + +RA+++ + A A T GH L +LD 

Sbjct: 570 WCAAGNCF--------SLQREHDIA--IKFFQRAIQVDPNYAYAYTLLGHEF-VLTEELD 618 

Query: 403 GGIALIDRARLLNPNFAPAWFLGGFLRVFRGEPESAIE-HIEHAARLSPLDQEMFRMQAG 461 
+A A +NP AW+ G + ++ ESE H + A ++P Q+ 

Sbjct: 619 KALACFRNAIRVNPRHYNAWYGLGMI-YYKQEKFSLAEMHFQKALDINP--------QSS 669 

Query: 462 TALAHFFAGRFDSALVWAERALGNLPSLLV 491 
L H G AL +E+AL L +V 

Sbjct: 670 VLLCHI--GVVQHALKKSEKALDTLNKAIV 697 

>gi I1858772 8 IrefIXP_067035.21 
Length = 830 

(XM_067035) cell division cycle protein 27 [Homo sapiens] 

Score = 41.6 bits (96), Expect = 0.025 
Identities = 54/210 (25%), Positives = 94/210 (44%), Gaps = 27/210 (12%) 

Query: 286 ERAEMERAKRKPTESLDAHDYYLRGMAKLHSGT--HEAIEAALPLFYRAI-ELDQEFASA 342 
E +E +A+R +E +Y + GM +++S T H + AL + + + ++D+ A 

Sbjct: 517 ELSEYMQAERIFSEVRRIENYRVEGM-EIYSTTLWHLQKDVALSVLSKDLTDMDKNSPEA 575 

Query: 343 YAGAAWCYFWRKLNGWMVDRAEEIAEGARLARRAVELGRDDAVALTRSGHALGHLVGDLD 402 
+ A C+ + R +IA + +RA+++ + A A T GH L +LD 

Sbjct: 576 WCAAGNCF--------SLQREHDIA--IKFFQRAIQVDPNYAYAYTLLGHEF-VLTEELD 624 

Query: 403 GGIALIDRARLLNPNFAPAWFLGGFLRVFRGEPESAIE-HIEHAARLSPLDQEMFRMQAG 461 
+A A +NP AW+ G + ++ ESE H + A ++P Q+ 

Sbjct: 625 KALACFRNAIRVNPRHYNAWYGLGMI-YYKQEKFSLAEMHFQKALDINP--------QSS 675 

Query: 462 TALAHFFAGRFDSALVWAERALGNLPSLLV 491 
L H G AL +E+AL L +V 

Sbjct: 676 VLLCHI--GVVQHALKKSEKALDTLNKAIV 703 

>gi121348841pir11A48792 CDC27 - human 
gil74595131pirllS53647 CDC27 protein - human 
gi14058331gb1AAA60471.11 (U00001) Human homologue of S. pombe nuc2+ and A. nidu1ans bimA 

[Homo sapiens] 
Length = 823 
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Score = 41.6 bits (96), Expect = 0.025 
Identities = 54/210 (25%), positives = 94/210 (44%), Gaps = 27/210 (12%) 

Query: 286 ERAEMERAKRKPTESLDAHDYYLRGMAKLHSGT--HEAIEAALPLFYRAI-ELDQEFASA 342 
E +E +A+R +E +Y + GM +++S T H + AL + + + ++D+ A 

Sbjct: 510 ELSEYMQAERIFSEVRRIENYRVEGM-EIYSTTLWHLQKDVALSVLSKDLTDMDKNSPEA 568 

Query: 343 YAGAAWCYFWRKLNGWMVDRAEEIAEGARLARRAVELGRDDAVALTRSGHALGHLVGDLD 402 
+ A C+ + R +IA + +RA+++ + A A T GH L +LD 

Sbjct: 569 WCAAGNCF--------SLQREHDIA--IKFFQRAIQVDPNYAYAYTLLGHEF-VLTEELD 617 

Query: 403 GGIALIDRARLLNPNFAPAWFLGGFLRVFRGEPESAIE-HIEHAARLSPLDQEMFRMQAG 461 
+A A +NP AW+ G + ++ ESE H + A ++P Q+ 

Sbjct: 618 KALACFRNAIRVNPRHYNAWYGLGMI-YYKQEKFSLAEMHFQKALDINP--------QSS 668 

Query: 462 TALAHFFAGRFDSALVWAERALGNLPSLLV 491 
L H G AL +E+AL L +V 

Sbjct: 669 VLLCHI--GVVQHALKKSEKALDTLNKAIV 696 
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>giI15673576IrefINP_267750.ll (NC_002662) two-component system regulator [Lactococcus lactis 
subsp. lactis] 

gi1127246001gb1AAK05692.11AE006390 2 (AE006390) two-component system regulator [Lactococcus 
lactis 

subsp. lactis] 
Length = 230 

Score = 41.2 bits (95), Expect = 0.028 
Identities = 30/104 (28%), Positives = 52/104 (49%), Gaps = 2/104 (1%) 

Query: 15 ERGRPGDAEVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELL 74 
E G + F D V+D+ R + R +V+ + + +DLLL L+ VV+++ L+ 

Sbjct: 122 EHGHAVERAENTSFRDLVIDKTNRTVHRGKKVIDLTRREYDLLLTLMQNVGDVVTREHLV 181 

Query: 75 QAVWGGRIVSESTITS-HINAVRKAIGDTGGEQRLIRTVARKGF 117 
VWG +E+ + +1 +R I D G+ I+TV G+ 

Sbjct: 182 SQVWGYEEGTETNVVDVYIRYLRNKI-DVEGQDSYIQTVRGLGY 224 

>giI8l77554IgbIAAF73970.ll (U8ll66) putative response regulator Rra[Lactococcus lactis subsp. 
cremoris] 

Length = 230 

Score = 41.2 bits (95), Expect = 0.028 
Identities = 30/104 (28%), positives = 52/104 (49%), Gaps = 2/104 (1%) 

Query: 15 ERGRPGDAEVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELL 74 
E G + F D V+D+ R + R +V+ + + +DLLL L+ VV+++ L+ 

Sbjct: 122 EHGHAVERAENTSFRDLVIDKTNRTVHRGKKVIDLTRREYDLLLTLMQNVGDVVTREHLV 181 

Query: 75 QAVWGGRIVSESTITS-HINAVRKAIGDTGGEQRLIRTVARKGF 117 
VWG +E+ + +1 +R I D G+ I+TV G+ 

Sbjct: 182 SQVWGYEEGTETNVVDVYIRYLRNKI-DVEGQDSYIQTVRGLGY 224 

>giI15608121IrefINP_2l5496.ll (NC 000962) hypothetical protein Rv098l [Mycobacterium 
tuberculosis 

H37Rv] 
giI15840406IrefINP_335443.ll (NC 002755) DNA-binding response regulator [Mycobacterium 

tuberculosis CDC155l] 
gil7444060lpirllA7082l hypothetical protein Rv0981 - Mycobacterium tuberculosis (strain 

H37RV) 
gi129l69421emb1CAA17580.ll (AL02l999) hypothetical protein Rv098l [Mycobacterium tuberculosis 

H37Rv] 
gi1138805751gb1AAK45257.ll (AE006985) DNA-binding response regulator [Mycobacterium 

tuberculosis CDC155l] 
Length = 230 

Score = 41.2 bits (95), Expect = 0.029 
Identities = 32/105 (30%), Positives = 52/105 (49%), Gaps 4/105 (3%) 
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Query: 16 RGRPGDA--EVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDEL 73 
R +P DA + F D LD RE+ R + +S+ F LL L+ RV+++ + 

Sbjct: 120 RTKPEDAAESMAMRFSDLTLDPVTREVNRGQRRISLTRTEFALLEMLIANPRRVLTRSRI 179 

Query: 74 LQAVWGGRI-VSESTITSHINAVRKAIGDTGGEQRLIRTVARKGF 117 
L+ VWG S + + ++ +R+ + GE RLI TV G+ 

Sbjct: 180 LEEVWGFDFPTSGNALEVYVGYLRRKT-EADGEPRLIHTVRGVGY 223 

>giI17547806I r e f INP_521208.11 
PROTEIN [Ralstonia 

gi1174301111emb1CAD16796.11 
PROTEIN [Ra1stonia 

Length = 234 

(NC_003295) PROBABLE RESPONSE REGULATOR TRANSCRIPTION REGULATOR 
solanacearum] 
(AL646073) PROBABLE RESPONSE REGULATOR TRANSCRIPTION REGULATOR 
solanacearum] 

Score = 41.2 bits (95), Expect = 0.029 
Identities = 25/66 (37%), Positives = 39/66 (58%), Gaps = 2/66 (3%) 

Query: 14 SERGRPGDAEVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDEL 73 
++RG G + + FGD +D RR ++R G+ V + P + LL L+G R V++ EL 

Sbjct: 128 AKRGEDGGSIIA--FGDVQVDLARRLVSRNGEPVHLTPIEYRLLAVLLGRRGTVMTHREL 185 

Query: 74 LQAVWG 79 
L+ VWG 

Sbjct: 186 LREVWG 191 

>giI11321503IgbIAAG34188.1IAF321122 7 
giI16224023IgbIAAL15604.1IAF322256_25 

Length = 251 

Score = 41.2 bits (95), Expect = 0.029 

(AF321122) SimI [Streptomyces antibioticus] 
(AF322256) SimI [Streptomyces antibioticus] 

Identities = 28/92 (30%), positives = 47/92 (50%), Gaps = 5/92 (5%) 

Query: 28 FGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVSES- 86 
FG +D +RR +TR G V + + FD+L L RV ++++++ VWG ++ 

Sbjct: 151 FGPVRIDLQRRSVTRDGHEVPLTRKEFDMLALLATDPGRVFTREQIMFEVWGHDGAGDTR 210 

Query: 87 TITSHINAVRKAIGDTGGEQRLIRTVARKGFR 118 
T+ H+ +RK + L+ TV GFR 

Sbjct: 211 TLGVHVTGIRKKL----RMPELVETVRGVGFR 238 

>giI777765IgbIAAB38544.11 (L41661) srrB [Synechococcus sp.] 
Length = 237 

Score = 41.2 bits (95), Expect = 0.030 
Identities = 29/88 (32%), positives = 44/88 (49%), Gaps = 1/88 (1%) 

Query: 33 LDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVSESTITS-H 91 
+D RRE++ GQ + + FDLL L DRV ++ L+QAVW V + + H 

Sbjct: 139 IDPARREVSFAGQPILLTALEFDLLHFLATHPDRVWRRNALIQAVWEYDYVGDQRVVDVH 198 

Query: 92 INAVRKAIGDTGGEQRLIRTVARKGFRF 119 
I +RK + I+TV G++F 

Sbjct: 199 IGQIRKKLEVNPELACPIQTVRGVGYKF 226 

>gi1197047661ref1NP 604328.11 (NC_003454) Tetratricopeptide repeat family protein [Fusobacterium 
nucleatum subsp. nucleatum ATCC 25586] 

gi1197150941gb1AAL95627.11 (AE010648) Tetratricopeptide repeat family protein [Fusobacterium 
nucleatum subsp. nucleatum ATCC 25586] 

Length = 657 

Score = 41.2 bits (95), Expect = 0.030 
Identities = 34/138 (24%), Positives = 65/138 (46%), Gaps = 13/138 (9%) 

Query: 357 GWMVDRAEEIAEGARLARRAVELGRDDAVALTRSGHALGHL------VGDLDGGIALIDR 410 
GW+ + E+ +G + +++ ELGR+D+ G LG L + L G+ ++D 

Sbjct: 380 GWIYNELEKYEDGLQFLQKSQELGREDSWIYAEIGQCLGRLGKYEEGIEKLKKGLEILDE 439 

Query: 411 ARLLNPNFAPAWFLG---GFL--RVFRGEPESAIEHIEHAARLSPLDQEMFRMQAGTALA 465 
+ N N F+ G+L ++ +P A+ H +AAR D + + G L 
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Sbjct: 440 DK-TNENIQERIFINSEIGWLYGKIENSDPNEAL-HYLYAARDLGRDDQWLNAEIGWELG 497 

Query: 466 HFFAGRFDSALVWAERAL 483 
+ G+ + A+ + ER++ 

Sbjct: 498 YNDKGKDEEAIKYFERSI 515 
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>gi\15614143\ref\NP_242446.1\ 
gi\10174197\dbj\BAB05299.1\ 

Length = 238 

(NC_002570) two-component response regulator [Bacillus ha1odurans] 
(AP001512) two-component response regulator [Bacillus ha1odurans] 

Score = 41.2 bits (95), Expect = 0.031 
Identities = 24/95 (25%), Positives = 51/95 (53%), Gaps = 2/95 (2%) 

Query: 27 MFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVSE- 85 
+F +D + +T Q +++ P+ ++LL +L + D+V S+++LL+ VW + 

Sbjct: 139 VFPHLSIDNDAHRVTVADQEINLTPKEYELLYYLAQSPDKVFSREQLLKDVWNYDFFGDL 198 

Query: 86 STITSHINAVRKAIGDTGGE-QRLIRTVARKGFRF 119 
T+ +HI +R+ + + +1 TV G++F 

Sbjct: 199 RTVDTHIKRLREKLNRVSPQAASMISTVWGVGYKF 233 

>gi\15827334\ref\NP 301597.1\ (NC_002677) putative two-component response regulator 
[Mycobacterium leprae] 

gi\13092883\emb\CAC30282.1\ (AL583919) putative two-component response regulator [Mycobacterium 
leprae] 

Length = 228 

Score = 41.2 bits (95), Expect = 0.031 
Identities = 25/90 (27%), Positives = 48/90 (52%), Gaps = 1/90 (1%) 

Query: 30 DYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVSESTIT 89 
D +D ++TR G+ +S+ P FDLL+ L +V ++D LL+ VWG R +++ + 

Sbjct: 135 DVDIDVPAHKVTRNGEHISLTPLEFDLLVALARKPRQVFTRDVLLEQVWGYRHPADTRLV 194 

Query: 90 S-HINAVRKAIGDTGGEQRLIRTVARKGFR 118 
+ H+ +R + ++ TV G++ 

Sbjct: 195 NVHVQRLRAKVEKDPENPTVVLTVRGVGYK 224 

>gi\15807647\ref\NP_295328.1\ (NC_001263) response regulator [Deinococcus radiodurans] 
Length = 243 

Score = 41.2 bits (95), Expect = 0.031 
Identities = 27/88 (30%), positives = 48/88 (53%), Gaps = 6/88 (6%) 

Query: 33 LDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVSESTIT-SH 91 
LD R + R G+ V++ + F LL L RV ++DEL+ VW GR +ES + ++ 

Sbjct: 157 LDWTSRAVFRSGERVALTAKEFSLLEVLASHPGRVYTRDELIDRVWDGRFDAESNVVDTY 216 

Query: 92 INAVRKAIGDTGGEQRLIRTVARKGFRF 119 
+ +R+ +GD +++T+ G+ F 

Sbjct: 217 VRNLRRKLGD-----EVVQTMRGVGYSF 239 

>gi\15805769\ref\NP 294466.1\ (NC_001263) response regulator [Deinococcus radiodurans] 
gi\7473777\pir\ \H75480 response regulator - Deinococcus radiodurans (strain R1) 
gi\6458452\gb\AAF10321.1\AE001930_2 (AE001930) response regulator [Deinococcus radiodurans] 

Length = 225 

Score = 41.2 bits (95), Expect = 0.034 
Identities = 27/88 (30%), Positives = 48/88 (53%), Gaps = 1/88 (1%) 

Query: 30 DYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVSESTIT 89 
D V++ + RE+ R G+ V + + F+LL L +V S+ E+ + VW + + 

Sbjct: 134 DLVMNLDGREIFRGGRRVELSAKEFELLELLARNPGKVFSRFEIEEKVWPEYTGGSNVVD 193 

Query: 90 SHINAVRKAIGDTGGEQRLIRTVARKGF 117 
+1 +R+ + + GGE+RLI TV G+ 

Sbjct: 194 VYIGYLRRKL-EEGGERRLIHTVRGVGY 220 

>gi\18309930\ref\NP_561864.1\ (NC_003366) two-component response regulator [Clostridium 
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perfringensj 
gi1181446081dbj1BAB80654.11 (AP003188) two-component response regulator [Clostridium 

perfringensj 
Length = 229 

Score = 41.2 bits (95), Expect = 0.034 
Identities = 24/92 (26%), Positives = 46/92 (49%), Gaps = 1/92 (1%) 

Query: 28 FGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIV-SES 86 
+ + +L+ RE+ +G+ + + + F +L LV +V +K L + VW + ++ 

Sbjct: 136 YKNLILEPRSREVKVKGEEIQLTSKEFKILELLVCNPKKVFTKANLFETVWEEEFLGDDN 195 

Query: 87 TITSHINAVRKAIGDTGGEQRLIRTVARKGFR 118 
TI HI+ +R I E I+T+ GF+ 

Sbjct: 196 TINVHISNLRNKINLLDNENDYIKTIWGVGFK 227 

>giI15895700IrefINP_349049.11 (NC 003030) Response regulator (CheY-like domain and HTH-type 
DNA-binding domain) [Clostridium acetobutylicumj 

gi1150254511gb1AAK80389.11AE007743 11 (AE007743) Response regulator (CheY-like domain and HTH
type 

DNA-binding domain) [Clostridium acetobutylicumj 
Length = 224 

Score = 40.8 bits (94), Expect = 0.038 
Identities = 24/106 (22%), Positives = 53/106 (49%), Gaps = 4/106 (3%) 

Query: 15 ERGRPGDAEVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELL 74 
+R +P + F +D E+T + + + P+ +DLL++ + +++D++L 

Sbjct: 118 KRIQPNEKSKVQNFDGLKIDAISHEVTIEDKEIYLSPKEYDLLIYFSNNKGITLTRDKIL 177 

Query: 75 QAVWGGRIVSE-STITSHINAVRKAIGDTGGEQRLIRTVARKGFRF 119 
VWG + T+ +H+ +R+ + D + L+ TV G++F 

Sbjct: 178 DNVWGEDYYGDLRTVDTHVKRLREKLQD---KAYLVATVRGSGYKF 220 

>gi1156133181ref1NP 241621.11 
gi1101733691dbj1BAB04474.11 

Length = 232 

(NC 002570) two-component response regulator [Bacillus ha10duransj 
(AP001509) two-component response regulator [Bacillus halodurans) 

Score = 40.8 bits (94), Expect = 0.039 
Identities = 26/84 (30%), Positives = 46/84 (53%), Gaps = 2/84 (2%) 

Query: 35 QERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGG-RIVSESTITSHIN 93 
++R + GQ V P+ F LL+ L + +VS+D+LL+A+W V ++T+ +1 

Sbjct: 141 RDRNTIELNGQKVECSPKEFRLLICLAEHVENIVSRDKLLEAIWDEIDFVDDNTLNVNIR 200 

Query: 94 AVRKAIGDTGGEQRLIRTVARKGF 117 
R+ + D G I+TV +G+ 

Sbjct: 201 RGRRRLEDIGITDA-IQTVRGQGY 223 

>giI4104608IgbIAAD10267.11 (AF036968) putative response regulator [Lactobacillus sakeij 
Length = 246 

Score = 40.8 bits (94)1 Expect = 0.039 
Identities = 24/75 (32%), Positives = 44/75 (58%), Gaps = 3/75 (4%) 

Query: 46 VVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIV-SESTITSHINAVRKAIGDTGG 104 
++ + P+ FDLL L +V S+++LL+ VW + E T+ +HI +R+ I + G 

Sbjct: 166 ILDLTPKEFDLLKTLAKNPRQVFSREQLLELVWDYQYFGDERTVDAHIKKLRQKIEEVG- 224 

Query: 105 EQRLIRTVARKGFRF 119 
++I+TV G++F 

Sbjct: 225 -PQVIQTVWGVGYKF 238 

>giI17887423IgbIAAL40886.11 (AY065624) transcriptional regulator ToxR [Listone11a angui11arumj 
Length = 288 

Score = 40.8 bits (94), Expect = 0.041 
Identities = 24/94 (25%), Positives = 49/94 (51%), Gaps 7/94 (7%) 
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Query: 32 VLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVW--GGRIVSESTIT 89 
+L+QE + + V +G +LL L + V+++ EL + VW G V +S++T 

Sbjct: 23 LLEQENEQ-----EAVRLGSNESRILLLLCERPNEVITRHELHEFVWREQGFEVDDSSLT 77 

Query: 90 SHINAVRKAIGDTGGEQRLIRTVARKGFRFVGDI 123 
I+ +RK + 0 ++TV ++G++ + + 

Sbjct: 78 QAISTLRKMLKDQTKSPEFVKTVPKRGYQMIASV 111 

>giI15777925IdbjIBAB68524.11 (AB042547) ToxR [Listonella anguillarum] 
Length = 288 

Score = 40.8 bits (94), Expect = 0.041 
Identities = 24/94 (25%), positives = 49/94 (51%), Gaps = 7/94 (7%) 

Query: 32 VLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVW--GGRIVSESTIT 89 
+L+QE + + V +G +LL L + V+++ EL + VW G V +S++T 

Sbjct: 23 LLEQENEQ-----EAVRLGSNESRILLLLCERPNEVITRHELHEFVWREQGFEVDDSSLT 77 

Query: 90 SHINAVRKAIGDTGGEQRLIRTVARKGFRFVGDI 123 
I+ +RK + D ++TV ++G++ + + 

Sbjct: 78 QAISTLRKMLKDQTKSPEFVKTVPKRGYQMIASV 111 
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>giI13540875IrefINP_110563.11 (NC_002689) TPR-repeat-containing protein [Thermoplasma volcanium] 
Length = 242 

Score = 40.8 bits (94), Expect = 0.042 
Identities = 55/222 (24%), Positives = 97/222 (42%), Gaps = 23/222 (10%) 

Query: 303 AHDYYLRGMAKLHSGTHEAIEAALPLFYRAIELDQEFASAYAGAAWCYFWRKLNGWMVDR 362 
A DY RG++ + G + + A+ F +AI + + A Y Y+ K D+ 

Sbjct: 22 ADDYNERGISYFNIGKY---DKAVEEFTKAISIINDDADLYHNRGMAYYSMK----AYDQ 74 

Query: 363 AEEIAEGARLARRAVELGRDDAVALTRSGHALGHL---VGDLDGGIALIDRARLLNPNFA 419 
A E E R++ L + + +ALG + +G+ + + + A L + 

Sbjct: 75 AIEDFE------RSISLDPNS----SDYHNALGSVYEDMGNYEKALEEFNSAIRLEDDLP 124 

Query: 420 PAWFLGGFLRVFRGEPESAIEHIEHAARLSPLDQEMFRMQAGTALAHFFAGRFDSALVWA 479 
++ G + GE E AI+ AA L DQ ++ + AL GR+D AL 

Sbjct: 125 DYYYNRGNVYWKLGEIEKAIQDYSKAADLDYTDQ-IYVYKKYEALTSL--GRYDEALETV 181 

Query: 480 ERALGNLPSLLVAVALVAASHALAGRTEEARKTMQRLRALDP 521 
++A+ +P+ +A+ A R EEAR ++ + L+P 

Sbjct: 182 DKAIKVVPANYNYLAMKAELLIKMKRYEEARPVIEEVEKLNP 223 

>giI14324257IdbjIBAB59185.11 (AP000991) hypothetical protein [Thermoplasma volcanium] 
Length = 240 

Score = 40.8 bits (94), Expect = 0.042 
Identities = 55/222 (24%), positives = 97/222 (42%), Gaps = 23/222 (10%) 

Query: 303 AHDYYLRGMAKLHSGTHEAIEAALPLFYRAIELDQEFASAYAGAAWCYFWRKLNGWMVDR 362 
A DY RG++ + G + + A+ F +AI + + A Y Y+ K 0+ 

Sbjct: 20 ADDYNERGISYFNIGKY---DKAVEEFTKAISIINDDADLYHNRGMAYYSMK----AYDQ 72 

Query: 363 AEEIAEGARLARRAVELGRDDAVALTRSGHALGHL---VGDLDGGIALIDRARLLNPNFA 419 
A E E R++ L + + +ALG + +G+ + + + A L + 

Sbjct: 73 AIEDFE------RSISLDPNS----SDYHNALGSVYEDMGNYEKALEEFNSAIRLEDDLP 122 

Query: 420 PAWFLGGFLRVFRGEPESAIEHIEHAARLSPLDQEMFRMQAGTALAHFFAGRFDSALVWA 479 
++ G + GE E AI+ AA L DQ ++ + AL GR+D AL 

Sbjct: 123 DYYYNRGNVYWKLGEIEKAIQDYSKAADLDYTDQ-IYVYKKYEALTSL--GRYDEALETV 179 

Query: 480 ERALGNLPSLLVAVALVAASHALAGRTEEARKTMQRLRALDP 521 
++A+ +P+ +A+ A R EEAR ++ + L+P 

Sbjct: 180 DKAIKVVPANYNYLAMKAELLIKMKRYEEARPVIEEVEKLNP 221 

>giI6174678IdbjIBAA85986.11 (AB024522) gcrR [Streptococcus mutans] 
Length = 230 



Score = 40.4 bits (93), Expect = 0.046 
Identities = 28/91 (30%), positives = 48/91 (51%), Gaps = 2/91 (2%) 

Query: 28 FGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVSEST 87 
+ D LD R R G+ + + + FDLL LV ++V++++ELL VW +E+ 

Sbjct: 135 YRDLKLDVHNRAAIRNGETIPLTKREFDLLNALVENINQVMTREELLARVWKYDQEAETN 194 

Query: 88 ITS-HINAVRKAIGDTGGEQRLIRTVARKGF 117 
+ +1 +R I D G++ I+TV G+ 

Sbjct: 195 VVDVYIRYLRGKI-DVPGKESYIQTVRGMGY 224 
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>giI15229253IrefINP_187074.11 (NM_111295) putative 0-linked GlcNAc transferase [Arabidopsis 
tha1iana] 

giI6721161IgbIAAF26789.1IAC016829_13 (AC016829) putative O-linked G1cNAc transferase 
[Arabidopsis 

thaliana] 
giI18139887IgbIAAL60196.1IAF441079_1 (AF441079) O-linked N-acetyl glucosamine transferase 

[Arabidopsis 
thaliana] 

gi1202593241gb1AAM13988.11 (AY090938) putative O-linked GlcNAc transferase [Arabidopsis 
thaliana] 

Length = 977 

Score = 40.4 bits (93), Expect = 0.048 
Identities = 63/272 (23%), Positives = 103/272 (37%), Gaps = 32/272 (11%) 

Query: 277 VVGAIAPQVERAEMERAKRKPTESLDAHDYYLRGMAKLHSGTHEA--IEAALPLFYRAIE 334 
++GAI Q++ +M A+ + E+L + + + E + A+ + AlE 

Sbjct: 92 LIGAIYYQLQEYDMCIARNE--EALRIQPQFAECYGNMANAWKEKGDTDRAIRYYLIAIE 149 

Query: 335 LDQEFASAYAGAAWCYFWR--------------KLNGWMVDRAEE----------IAEGA 370 
L FA A++ A Y + LN +VD I E 

Sbjct: 150 LRPNFADAWSNLASAYMRKGRLSEATQCCQQALSLNPLLVDAHSNLGNLMKAQGLIHEAY 209 

Query: 371 RLARRAVELGRDDAVALTRSGHALGHLVGDLDGGIALIDRARLLNPNFAPAWFLGGFLRV 430 
AV + A+A + L GDL+ + ALP F A+ G + 

Sbjct: 210 SCYLEAVRIQPTFAIAWSNLA-GLFMESGDLNRALQYYKEAVKLKPAFPDAYLNLGNVYK 268 

Query: 431 FRGEPESAIEHIEHAARLSPLDQEMFRMQAGTALAHFFAGRFDSALVWAERALGNLPSLL 490 
G P AI +HA ++ P F A ++ G+ D A+ ++AL P L 

Sbjct: 269 ALGRPTEAIMCYQHALQMRPNSAMAF---GNIASIYYEQGQLDLAIRHYKQALSRDPRFL 325 

Query: 491 VAVALVAASHALAGRTEEARKTMQRLRALDPS 522 
A + + GR +EA + + AL P+ 

Sbjct: 326 EAYNNLGNALKDIGRVDEAVRCYNQCLALQPN 357 

>giI17549661IrefINP_523001.11 (NC_003296) PROBABLE TWO-COMPONENT RESPONSE REGULATOR 
TRANSCRIPTION 

REGULATOR PROTEIN 
gi1174319151emb1CAD18593.11 

REGULATOR PROTEIN 
Length = 226 

[Ralstonia solanacearum] 
(AL646084) PROBABLE TWO-COMPONENT RESPONSE REGULATOR TRANSCRIPTION 

[Ralstonia solanacearum] 

Score = 40.4 bits (93), Expect = 0.048 
Identities = 31/105 (29%), positives = 53/105 (49%), Gaps = 3/105 (2%) 

Query: 16 RGRPGDAEVQFM-FGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELL 74 
RGR +V + D VLD+ER ++TR G+ +++ + L L+ R+ S++ +L 

Sbjct: 118 RGREQRPKVNVLQVADLVLDRERMQVTRAGKPIALTAKELAFLELLMSAPGRIYSRERIL 177 

Query: 75 QAVWGGRIVSESTITS-HINAVRKAIGDTGGEQRLIRTVARKGFR 118 
VWG + I ++ +R I D G L++TV G+R 

Sbjct: 178 SNVWGANEDPLTNIVDVYVRRLRSKI-DEGQPVPLLKTVRGLGYR 221 

>gi1160798021ref1NP 390626.11 (NC 000964) similar to hypothetical proteins [Bacillus subtilis] 
gil74595061pirllH69978 conserved-hypothetical protein yrrB - Bacillus subtilis 
gi126351941emb1CAB14690.11 (Z99117) similar to hypothetical proteins [Bacillus subtilis] 
gi126352121emb1CAB14707.11 (Z99118) similar to hypothetical proteins [Bacillus subtilis] 

Length = 206 
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Score = 40.0 bits (92), Expect = 0.058 
Identities = 50/195 (25%), Positives = 84/195 (42%), Gaps = 33/195 (16%) 

Query: 285 VERAEMERAKRKPTESL-----DAHDYYLRGMAKLHSGTHEAIEAALPLFYRAIELDQEF 339 
++ + E+A T+++ DA Y A L S +E +E AL + +A+ELD 

Sbjct: 1 MQEGDYEKAAEAFTKAIEENKEDAIPYI--NFANLLSSVNE-LERALAFYDKALELDSSA 57 

Query: 340 ASAYAGAAWCYFWRKL-----------------NG---WMVDRAEEIAEGARLA----RR 375 
A+AY GA Y +++ NG +M+ E +LA +R 

Sbjct: 58 ATAYYGAGNVYVVKEMYKEAKDMFEKALRAGMENGDLFYMLGTVLVKLEQPKLALPYLQR 117 

Query: 376 AVELGRDDAVALTRSGHALGHLVGDLDGGIAL1DRARLLNPNFAPAWFLGGFLRVFRGEP 435 
AVEL +D A + G L + G LD ++ +P A A++ G ++ 

Sbjct: 118 AVELNENDTEARFQFGMCLAN-EGMLDEALSQFAAVTEQDPGHADAFYNAGVTYAYKENR 176 

Query: 436 ESAIEHIEHAARLSP 450 
E A+E ++ A + P 

Sbjct: 177 EKALEMLDKAIDIQP 191 
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>giI18311081IrefINP_563015.11 (NC 003366) two-component response regulator [Clostridium 
perfringens] 

gi15103040ldbj1BAA78773.11 (AB028738) Response regulator protein Vir1 [Clostridium 
perfringens] 

gi1181457641dbj1BAB81805.11 (AP003193) two-component response regulator [Clostridium 
perfringens] 

Length = 232 

Score = 40.0 bits (92), Expect = 0.061 
Identities = 21/99 (21%), positives = 52/99 (52%), Gaps = 5/99 (5%) 

Query: 25 QFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVS 84 
+F+ G + ++ R++ + + + P+ +LLL+ + + +S+D++L VWG 

Sbjct: 134 EFIIGPIKIKRQSRKVYLNEEEIRLKPKE1ELLLYFLDNPN1SLSRDQILDGVWGEEYFG 193 

Query: 85 E-STITSHINAVRKAIGDTGGEQRL1RTVARKGFRFVGD 122 
+ T+ H+ +R+ + + + +1 T+ G+ F G+ 

Sbjct: 194 DFRTVDVHVRRLRQKLNN----EEIIETIFGLGYMFKGE 228 

>gi1155995771ref1NP 253071.11 (NC_002516) probable two-component response regulator [Pseudomonas 
aeruginosa] 

gil113523441pirllF83097 probable two-component response regulator PA4381 [imported] -
Pseudomonas aeruginosa (strain PA01) 

giI9950611IgbIAAG07769.1IAE004854_5 (AE004854) probable two-component response regulator 
[Pseudomonas 

aeruginosa] 
Length = 227 

Score = 40.0 bits (92), Expect = 0.068 
Identities = 29/103 (28%), positives = 46/103 (44%), Gaps = 1/103 (0%) 

Query: 16 RGRPGDAEVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQ 75 
R G + D D + E+ R G+ + + P LL L+ VV +D L + 

Sbjct: 118 RRAQGGGRRELSVADLSYDLDTLEVKRAGKSLKLNPIGLKLLAVLMQKSPHVVRRDALEE 177 

Query: 76 AVWGGR1VSESTITSHINAVRKAIGDTGGEQRLIRTVARKGFR 118 
AVWG ++ SH++ +R+ I D L+ TV G+R 

Sbjct: 178 AVWGDDCPDSDSLRSHVHQLRQVI-DKPFSVALLHTVHGVGYR 219 

>giI15613383IrefINP_241686.11 
gi1101734341dbj1BAB04539.11 

Length = 234 

(NC 002570) two-component response regulator [Bacillus halodurans] 
(AP001509) two-component response regulator [Bacillus halodurans] 

Score = 40.0 bits (92), Expect = 0.071 
Identities = 23/90 (25%), positives = 48/90 (52%), Gaps = 1/90 (1%) 

Query: 30 DYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVS-ESTI 88 
+ V++ + ++G+ + + + F +L V +V +K++L ++VW S E+ I 

Sbjct: 140 ELVVELSSFTVKKKGEEIKLTAKEFQILKLFVTHPKKVFTKEQLYRSVWNDDYYSDENVI 199 



Query: 89 TSHINAVRKAIGDTGGEQRLIRTVARKGFR 118 
HI +R+ I DT + + I+T+ G+R 

Sbjct: 200 NVHIRRLREKIEDTPSKPQYIKTIWGIGYR 229 
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>giI16080525IrefINP_391352.11 (NC_000964) similar to two-component response regulator [YvcQ] 
[Bacillus subtilis] 

gil7444040lpirllD70032 two-component response regulator [YvcQ] homolog yvcP - Bacillus 
subtilis 

gi119456551emb1CAB08062.11 (Z94043) hypothetical protein [Bacillus subtilis] 
gi126359851emb1CAB15477.11 (Z99121) similar to two-component response regulator [YvcQ] 

[Bacillus subtilis] 
Length = 237 

Score = 40.0 bits (92), Expect = 0.072 
Identities = 22/67 (32%), Positives = 40/67 (58%), Gaps = 2/67 (2%) 

Query: 54 FDLLLHLVGTRDRVVSKDELLQAVWGG-RIVSESTITSHINAVRKAIGDTGGEQRLIRTV 112 
F LL V ++VS+DELL+A+W V ++T+T ++N +R+ + + G I T+ 

Sbjct: 162 FQLLSIFVREHKKIVSRDELLEALWDDVDFVDDNTLTVNVNRLRRKL-ENAGLTDCISTI 220 

Query: 113 ARKGFRF 119 
+G++F 

Sbjct: 221 RGQGYQF 227 

>giI15805807IrefINP_294505.11 (NC_001263) response regulator, OmpR/PhoB family [Deinococcus 
radiodurans] 

gil74737791pirllA75476 response regulator, OmpR/PhoB family - Deinococcus radiodurans 
(strain R1) 

gi164584931gb1AAF10359.11AE001933 3 (AE001933) response regulator, OmpR/PhoB family 
[Deinococcus 

radiodurans] 
Length = 222 

Score = 40.0 bits (92), Expect = 0.074 
Identities = 28/90 (31%), positives = 44/90 (48%), Gaps = 2/90 (2%) 

Query: 29 GDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVSESTI 88 
G + ++R + G V + P+ FDLL L RV S+ E+ + VW G + S S + 

Sbjct: 129 GALEIHPQKRLCSYNGHEVRLSPKEFDLLTFLARQPGRVYSRQEIEREVWNGELPSNSNV 188 

Query: 89 TS-HINAVRKAIGDTGGEQRLIRTVARKGF 117 
H+ +R + D G +IRTV G+ 

Sbjct: 189 VDVHMANMRAKLRDLDG-YGVIRTVRGIGY 217 

>giI9294730IgbIAAF86641.1IAF162694 5 (AF162694) response regulator VanRc [Enterococcus 
gal1inarum] -

Length = 231 

Score = 40.0 bits (92), Expect = 0.075 
Identities = 23/75 (30%), positives = 44/75 (58%), Gaps = 1/75 (1%) 

Query: 44 GQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIV-SESTITSHINAVRKAIGDT 102 
G+ V + P F +LL+L + VVS + L +AVW + + + +T+ +HI +R+ + + 

Sbjct: 153 GKEVFLTPIEFKILLYLFEHQGSVVSSETLFEAVWKEKYLDNNNTVMAHIARLREKLHEE 212 

Query: 103 GGEQRLIRTVARKGF 117 
+ +LI+TV G+ 

Sbjct: 213 PRKPKLIKTVWGVGY 227 

>giI19745448IrefINP_606584.11 (NC 003485) CovR [Streptococcus pyogenes MGAS8232] 
gi1197475621gb1AAL97083.11 (AE009978) CovR [Streptococcus pyogenes MGAS8232] 

Length = 228 

Score = 39.7 bits (91), Expect = 0.078 
Identities = 27/94 (28%), Positives = 50/94 (52%), Gaps = 2/94 (2%) 

Query: 25 QFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWG-GRIV 83 
Q ++ D VL+ + R + R + + + +DLL L+ +RV++++ELL VW V 
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Sbjct: 131 QGIYRDLVLNPQNRSVNRGDDEIPLTKREYDLLNILMTNMNRVMTREELLSNVWKYDEAV 190 

Query: 84 SESTITSHINAVRKAIGDTGGEQRLIRTVARKGF 117 
+ + +1 +R I D G++ I+TV G+ 

Sbjct: 191 ETNVVDVYIRYLRGKI-DIPGKESYIQTVRGMGY 223 
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>giI17227839I r e f INP_484387.11 
gi1171296881dbj1BAB72301.11 

7120] 

(NC_003272) hypothetical protein [Nostoc sp. PCC 7120] 
(AP003582) ORF_ID:a1l0343~hypothetical protein [Nostoc sp. PCC 

Length ~ 154 

Score ~ 39.7 bits (91), Expect ~ 0.081 
Identities ~ 22/63 (34%), Positives ~ 36/63 (56%) 

Query: 397 LVGDLDGGIALIDRARLLNPNFAPAWFLGGFLRVFRGEPESAIEHIEHAARLSPLDQEMF 
L GD+ G I ++A L+NPN+A A+ G +V G+ + AlE ++ AA + +E 

Sbjct: 80 LSGDMKGAIEDFNQAILINPNYAEAYKGRGVAKVQLGDEKEAIEDLQKAADIFQEQEETA 

Query: 457 RMQ 459 
+ Q 

Sbjct: 140 KYQ 142 

456 

139 

>giI4104595IgbIAAD10258.11 (AF036964) putative response regulator [Lactobacillus sakei] 
Length ~ 224 

Score ~ 39.7 bits (91), Expect ~ 0.081 
Identities ~ 25/73 (34%), Positives ~ 43/73 (58%), Gaps ~ 2/73 (2%) 

Query: 46 VVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGG-RIVSESTITSHINAVRKAIGDTGG 104 
VV + + LL L+ ++VS+++LL+A+W R V ++T+T +IN +RK I G 

Sbjct: 150 VVDLSKNEYKLLQFLMRQHGQIVSREKLLRALWDDERFVDDNTLTVNINRLRKKIEQAGL 209 

Query: 105 EQRLIRTVARKGF 117 
E I+T +G+ 

Sbjct: 210 ED-YIQTKIGQGY 221 

>giI5825487IgbIAAD53266.11 (AF166120) transmembrane transcription activator [Vibrio 
vu1nificus] 

Length ~ 290 

Score ~ 39.7 bits (91), Expect ~ 0.082 
Identities ~ 21/78 (26%), positives ~ 44/78 (55%), Gaps ~ 2/78 (2%) 

Query: 45 QVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVW--GGRIVSESTITSHINAVRKAIGDT 102 
+V +G +LL L + V++++EL + VW G V +S++T 1+ +RK + D+ 

Sbjct: 31 EVTRLGSNESRILLLLSEKPNEVLTRNELHEFVWREQGFEVDDSSLTQAISTLRKMLKDS 90 

Query: 103 GGEQRLIRTVARKGFRFV 120 
++TV ++G++ + 

Sbjct: 91 TKSPEFVKTVPKRGYQLI 108 

Sensory transduction protein regX3 >gi1182028941sp1Q9F8681RGX3 MYCSM 
gi199640011gb1AAG09797.11AF258346 

smegmatis] 
2 (AF258346) response regulator RegX3 [Mycobacterium 

Length = 228 

Score = 39.7 bits (91), Expect = 0.085 
Identities ~ 25/94 (26%), Positives ~ 49/94 (51%), Gaps ~ 1/94 (1%) 

Query: 29 GDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVSES-T 87 
G +D ER ++ G+ +++ + FDLL +L+ RV+++ +L+ VWG V ++ T 

Sbjct: 135 GPVRMDVERHVVSVNGEPITLPLKEFDLLEYLMRNSGRVLTRGQLIDRVWGADYVGDTKT 194 

Query: 88 ITSHINAVRKAIGDTGGEQRLIRTVARKGFRFVG 121 
+ H+ +R I + + TV G++ G 

Sbjct: 195 LDVHVKRLRSKIEEDPANPVHLVTVRGLGYKLEG 228 

>giI6318168IembICAB60254.11 (AJ250862) MrsR2 protein [Bacillus sp. HIL-Y85/54728] 
Length = 240 



Score = 39.7 bits (91), Expect = 0.087 
Identities = 21/89 (23%), positives = 43/89 (47%) 

Query: 31 YVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVSESTITS 90 
+ +D L G + Q LL++ ++++SK ++ + VWG +ST+ 

Sbjct: 142 FKIDPNTGRLVVNGTRIDCPAQEMKLLIYFCEHPNQILSKHQIYKDVWGEFYGGDSTVMV 201 

Query: 91 HINAVRKAIGDTGGEQRLIRTVARKGFRF 119 
H+ +R+ + + R I+TV +G+ F 

Sbjct: 202 HVRRLREKLEEDPSRPRWIKTVRGQGYIF 230 
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>giI16612082IgbIAAL27445.1IAF430807 10 (AF430807) VanRE [Enterococcus faeca1is] 
Length = 229 

Score = 39.7 bits (91), Expect = 0.096 
Identities = 20/72 (27%), positives = 40/72 (54%), Gaps = 1/72 (1%) 

Query: 47 VSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWG-GRIVSESTITSHINAVRKAIGDTGGE 105 
+ + P FD+L +L RV+S +EL + VW + + +T+ +HI +R+ + + + 

Sbjct: 154 IKLTPIEFDILWYLCRNEGRVISSEELFEKVWKEDYLENNNTVMAHIAKIREKMHEKPRQ 213 

Query: 106 QRLIRTVARKGF 117 
+I+TV G+ 

Sbjct: 214 PNIIKTVWGVGY 225 

>gi1156063621ref1NP 213741.11 (NC 000918) hypothetical protein [Aquifex aeo1icus] 
gi1122308011sp10671781YA88_AQUAE Hypothetical protein AQ_1088 
gil74595141pirllG70393 conserved hypothetical protein aq 1088 - Aquifex aeo1icus 
gi129835681gb1AAC07141.11 (AE000722) hypothetical protein [Aquifex aeo1icus] 

Length = 761 

Score = 39.7 bits (91), Expect = 0.098 
Identities = 42/149 (28%), Positives = 63/149 (42%), Gaps = 5/149 (3%) 

Query: 366 IAEGARLARRAVELGRDDAVALTRSGHALGHLVGDLDGGIALIDRARLLNPNFAPAWFLG 425 
+ + R+ ++A++ D R G AL + G L+ +RA LNPN + 

Sbjct: 85 VEDAERVLKKALKFSDVDDALYARLG-ALYYSQGKLEEAQHYWERALSLNPNKVEILYNL 143 

Query: 426 GFLRVFRGEPESAIEHIEHAARLSPLDQEMFRMQAGTALAHFFAGRFDSALVWAERALGN 485 
G L + +GE E A++ EARL P +E + L R D + R L 

Sbjct: 144 GVLHLNKGELEKALDLFERALRLKPDFRE---AEEKKTLILLSLNRIDELVEEYYRELEK 200 

Query: 486 LPSLLVAVALVAASHALAGRTEEARKTMQ 514 
P+ V + L + AGR EAR Q 

Sbjct: 201 NPNEEVYIKLGNTLYT-AGRLAEARAVFQ 228 

>giI18460982IgbIAAK53981.11 
gi1184761411gb1AAK58492.11 

Length = 231 

(AY033089) VanRc-2 [Enterococcus casse1if1avus] 
(AY033764) response regulator VanRc3 [Enterococcus f1avescens] 

Score = 39.3 bits (90), Expect = 0.10 
Identities = 22/75 (29%), positives = 44/75 (58%), Gaps = 1/75 (1%) 

Query: 44 GQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIV-SESTITSHINAVRKAIGDT 
G+ V + P F +LL+L + VV+ + L +AVW + + + +T+ +HI +R+ + + 

Sbjct: 153 GKEVFLTPIEFKILLYLFEHQGSVVASETLFEAVWKEKYLDNNNTVMAHIARLREKLNEQ 

Query: 103 GGEQRLIRTVARKGF 117 
+ +LI+TV G+ 

Sbjct: 213 PRKPKLIKTVWGVGY 227 

102 

212 

>giI15616473I ref INP_244779.11 
gi1101765361dbj1BAB07630.11 

Length = 231 

(NC_002570) two-component response regulator [Bacillus ha1odurans] 
(AP001520) two-component response regulator [Bacillus ha10duransj 

Score = 39.3 bits (90), Expect = 0.10 
Identities = 17/72 (23%), Positives = 44/72 (60%), Gaps 1/72 (1%) 
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Query: 33 

Sbjct: 137 

Query: 92 

Sbjct: 197 

LDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVW-GGRIVSESTITSH 91 
+D E ++ + + F +L L+ ++++V++D+L++++W R +S++T+T + 
IDYESNTVSNHVGSIELSKNEFFILKRLIERKNKIVTRDDLIRSLWEDERFISDNTLTVN 196 

INAVRKAIGDTG 103 
+N +RK + + G 
VNRLRKRLDELG 208 
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>giI15893581IrefINP_346930.11 (NC_003030) Response regulator (CheY domain, HTH domain) 
[Clostridium acetobutylicum] 

gi1150231291gb1AAK78270.11AE007542 7 (AE007542) Response regulator (CheY domain, HTH domain) 
[Clostridium acetobutylicum] 

Length = 235 

Score = 39.3 bits (90), Expect = 0.11 
Identities = 23/89 (25%), Positives = 48/89 (53%), Gaps = 1/89 (1%) 

Query: 31 YVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVS-ESTIT 89 
+ +D E+ E+ + + + + LL +LV ++ ++SK++++ AVW V ++TI 

Sbjct: 144 FTIDFEKGEIIKNDKSTILRAKELLLLKYLVENKNIILSKEKIVNAVWEDDYVGYDNTIM 203 

Query: 90 SHINAVRKAIGDTGGEQRLIRTVARKGFR 118 
HI +R+ + D + I TV G++ 

Sbjct: 204 VHIRKLRQKLEDDPSNPKYILTVKGLGYK 232 

>giI141358IspIP19737IYREC_SYNP2 Hypothetical 28.7 kDa protein in recA 3'region 
gil763521pirllQ3YCRQ hypothetical protein (recA 3' region) - Synechococcus sp. (strain 

PCC 7002) (fragment) 
gi111969601gb1AAA88637.11 (M29495) unknown protein [Synechococcus sp.] 

Length = 256 

Score = 39.3 bits (90), Expect = 0.11 
Identities = 47/185 (25%), Positives = 74/185 (39%), Gaps = 7/185 (3%) 

Query: 367 AEGARLARRAVELGRDDAVALTRSGHALGHLVGDLDGGIALIDRARLLNPNFAPAWFLGG 426 
A+ + R+A+ L ++A G+AL L G+ + RA L + A + G 

Sbjct: 60 AQAVQHYRQALTLEANNARIHGALGYALSQL-GNYSEAVTAYRRATELEDDNAEFFNALG 118 

Query: 427 FLRVFRGEPESAIEHIEHAARLSPLDQEMFRMQAGTALAHFFAGRFDSALVWAERALGNL 486 
F G+ SAl + A +L P + G A F AG +D ALV + L 

Sbjct: 119 FNLAQSGDNRSAINAYQRATQLQPNN---LAYSLGLATVQFRAGDYDQALVAYRKVLAKD 175 

Query: 487 PSLLVAVALVAASHALAGRTEEAR---KTMQRLRALDPSLRVSTLRDWLPIHRPEDLARF 543 
+ +A+ S GR +EA + R R D LR+ W ++ + F 

Sbjct: 176 SNNTMALQNSLTSLLQLGRNQEAAVLFPDLLRQRPNDAELRIKAAVTWFGLNDRDQAIAF 235 

Query: 544 ADGLR 548 
+ R 

Sbjct: 236 LEEAR 240 

>giI16803547IrefINP_465032.11 (NC_003210) similar to two-component response regulators [Listeria 
monocytogenes EGD-e] 

gi1164109361emb1CAC99585.11 (AL591979) similar to two-component response regulators [Listeria 
monocytogenes] 

Length = 228 

Score = 39.3 bits (90), Expect = 0.12 
Identities = 25/91 (27%), Positives = 50/91 (54%), Gaps = 4/91 (4%) 

Query: 31 YVLDQERRELTRRGQVV-SVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIV-SESTI 88 
+ + + RE+ + +++ ++ P+ FDLL L+ +V S+++LL+ VWG + E T+ 

Sbjct: 136 FKISKRTREIFYQDELLDALTPKEFDLLYFLMQHPRQVFSREQLLEQVWGYQFYGDERTV 195 

Query: 89 TSHINAVRKAIGDTGGEQRLIRTVARKGFRF 119 
HI +R+ I + + TV G++F 

Sbjct: 196 DVHIKRLRQKIATE--TKPFLHTVWGVGYKF 224 

>giI18310175IrefINP_562109.11 (NC_003366) two-component response regulator [Clostridium 
perfringens] 
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gi\18144854\dbj\BAB80899.1\ (AP003189) two-component response regulator [Clostridium 
perfringens] 

Length = 225 

Score = 39.3 bits (90), Expect = 0.12 
Identities = 24/92 (26%), Positives = 48/92 (52%), Gaps = 1/92 (1%) 

Query: 29 GDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIV-SEST 87 
G+ L +E + + G++V++ + F +L L+ RV +K ++ + VW + ++T 

Sbjct: 131 GNLELSKEGCTVKKDGEIVTLNAKEFKILEMLMSNIGRVFTKKQIYENVWQEEYLGDDNT 190 

Query: 88 ITSHINAVRKAIGDTGGEQRLIRTVARKGFRF 119 
I HI+ +R I + I+T+ G+RF 

Sbjct: 191 IMVHISHLRDKIEEDPKNPCKIKTIRGIGYRF 222 

>gi\15640999\ref\NP_230630.1\ (NC_002505) cholera toxin transcriptional activator [Vibrio 
cholerae] 

gi\12644128\sp\P15795\TOXR_VIBCH Cholera toxin transcriptional activator 
gi\11283111\pir\ \E82257 cholera toxin transcription activator VC0984 [imported] - Vibrio 

cholerae (group 01 strain N16961) 
gi\9655444\gb\AAF94145.1\ (AE004179) cholera toxin transcriptional activator [Vibrio 

cholerae] 
Length = 294 

Score = 39.3 bits (90), Expect = 0.12 
Identities = 22/94 (23%), positives = 51/94 (53%), Gaps = 7/94 (7%) 

Query: 32 VLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVW--GGRIVSESTIT 89 
++D+E E +++ +G +L L + V+S+++L VW G V +S++T 

Sbjct: 35 LIDKEDSE-----EIIRLGSNESRILWLLAQRPNEVISRNDLHDFVWREQGFEVDDSSLT 89 

Query: 90 SHINAVRKAIGDTGGEQRLIRTVARKGFRFVGDI 123 
1+ +RK + D+ + ++TV ++G++ + + 

Sbjct: 90 QAISTLRKMLKDSTKSPQYVKTVPKRGYQLIARV 123 

>gi\79261\pir\ \A25970 transcription activator of cholera toxin - Vibrio cholerae 
gi\155249\gb\AAA27549.1\ (M21249) toxR DNA binding protein [Vibrio cholerae] 

Length = 294 

Score = 39.3 bits (90), Expect = 0.12 
Identities = 22/94 (23%), Positives = 51/94 (53%), Gaps = 7/94 (7%) 

Query: 32 VLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVW--GGRIVSESTIT 89 
++D+E E +++ +G +L L + V+S+++L VW G V +S++T 

Sbjct: 35 LIDKEDSE-----EIIRLGSNESRILWLLAQRPNEVISRNDLHDFVWREQGFEVDDSSLT 89 

Query: 90 SHINAVRKAIGDTGGEQRLIRTVARKGFRFVGDI 123 
1+ +RK + D+ + ++TV ++G++ + + 

Sbjct: 90 QAISTLRKMLKDSTKSPQYVKTVPKRGYQLIARV 123 

>gi\15825402\gb\AAL09685.1\ (AF414370) ToxR [Serratia marcescens] 
Length = 279 

Score = 39.3 bits (90), Expect = 0.12 
Identities = 22/94 (23%), positives = 51/94 (53%), Gaps = 7/94 (7%) 

Query: 32 VLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVW--GGRIVSESTIT 89 
++D+E E +++ +G +L L + V+S+++L VW G V +S++T 

Sbjct: 27 LIDKEDSE-----EIIRLGSNESRILWLLAQRPNEVISRNDLHDFVWREQGFEVDDSSLT 81 

Query: 90 SHINAVRKAIGDTGGEQRLIRTVARKGFRFVGDI 123 
1+ +RK + D+ + ++TV ++G++ + + 

Sbjct: 82 QAISTLRKMLKDSTKSPQYVKTVPKRGYQLIARV 115 

>gi\16122893\ref\NP_406206.1\ (NC 003143) two-component regulatory protein response regulator 
KdpE [Yersinia pestis] 

gi\15980667\emb\CAC92927.1\ (AJ414153) two-component regulatory protein response regulator KdpE 
[Yersinia pestis] 
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Length = 209 

Score = 39.3 bits (90), Expect = 0.12 
Identities = 25/94 (26%), Positives = 47/94 (49%), Gaps = 1/94 (1%) 

Query: 28 FGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVSES- 86 
F D +D R++TR G+ + + P F LL L+ +V+++ +LL VWG V S 

Sbjct: 115 FADISVDLINRQVTRAGENLHLTPIEFRLLTALLANAGKVITQRQLLNQVWGPNYVEHSH 174 

Query: 87 TITSHINAVRKAIGDTGGEQRLIRTVARKGFRFV 120 
+ ++ +R+ + + + T G+RF+ 

Sbjct: 175 YLRIYMGHLRQKLEADPTRPKHLLTETGVGYRFI 208 
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>giI143328IgbIAAA22661.11 (M16775) phoP protein (put.); putative [Bacillus subtilis] 
Length = 241 

Score = 39.3 bits (90), Expect = 0.13 
Identities = 30/109 (27%), positives = 55/109 (49%), Gaps = 3/109 (2%) 

Query: 12 PDSERGRPGDAEVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKD 71 
P SE + + E Q + GD + + E + + + P+ F+LLL+L + RV+++D 

Sbjct: 126 PSSEM-KNDEMEGQIVIGDLKILPDHYEAIFKESQLELTPKEFELLLYLGRHKGRVLTRD 184 

Query: 72 ELLQAVWGGRIVSESTITS-HINAVRKA-IGDTGGEQRLIRTVARKGFR 118 
LL AVW ++ I HI+ +R I + + I+T+ G++ 

Sbjct: 185 LLLSAVWNYDFAGDTRIVDVHISHLRPTKIENNTKKPIYIKTIRGLGYK 233 

>giI15792585IrefINP_282408.11 (NC_002163) two-component regulator [Campylobacter jejuni] 
gil112780761pirllG81333 two-component regulator Cj1261 [imported] - Campylobacter jejuni 

(strain NCTC 11168) 
gi129847361gb1AAC08021.11 (AF053960) response regulator protein [Campylobacter jejuni] 
gi169686941ernb1CAB73515.11 (AL139077) two-component regulator [Campy1obacter jejuni] 

Length = 223 

Score = 39.3 bits (90), Expect = 0.13 
Identities = 21/91 (23%), positives = 47/91 (51%) 

Query: 31 YVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVSESTITS 90 
+ +D+ R E+T +V+++ P F++L +L+ VS+++L+ + ++ 

Sbjct: 133 FKIDERRHEITYEDKVLTLTPAEFEILEYLIQQHGYSVSREQLVSRCKNLKDKDSKSLDV 192 

Query: 91 HINAVRKAIGDTGGEQRLIRTVARKGFRFVG 121 
I +R IGD+ + I +V G++ +G 

Sbjct: 193 IIGRLRVKIGDSSKSPKHIFSVRGIGYKLIG 223 

>giI17229920IrefINP_486468.11 (NC_003272) two-component hybrid sensor and regulator [Nostoc sp. 
PCC 7120] 

gi1171315201dbj1BAB74127.11 (AP003589) two-component hybrid sensor and regulator [Nostoc sp. 
PCC 7120] 

Length = 1627 

Score = 38.9 bits (89), Expect = 0.13 
Identities = 30/117 (25%), Positives = 52/117 (43%), Gaps = 2/117 (1%) 

Query: 28 FGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGR-IVSES 86 
+G+ LD E+ ++S+ P+ + LL + RV S +L+ +W E 

Sbjct: 129 WGNLQLDPSSCEVRYNQNLLSLTPKEYALLELFLRHSRRVFSCSMILEHIWSYEDTPGEE 188 

Query: 87 TITSHINAVRKAIGDTGGEQRLIRTVARKGFRF-VGDIRIGGIGEVRQPVGPGAALQ 142 
+ +HI +R + + G L+ TV G+R + G EV+QP G + Q 

Sbjct: 189 AVRTHIKGLRMKLRNAGAPGDLVETVYGIGYRLKAQEEEQGSKEEVKQPTSKGKSQQ 245 

>giI16080375IrefINP_391202.11 (NC_000964) similar to two-component response regulator [YvrG] 
[Bacillus subtilis] 

gil74759481pirllC70047 two-component response regulator [YvrG] homolog yvrH - Bacillus 
subtilis 

gi126358191ernb1CAB15312.11 (Z99120) similar to two-component response regulator [YvrG] 
[Bacillus subtilis] 

gi126358351ernb1CAB15327.11 (Z99121) similar to two-component response regulator [YvrG] 
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gi128328061emb1CAAl1730.11 (AJ223978) putative DNA binding response regulator, YvrH [Bacillus 
subtilis] 

Length = 369 

Score = 38.9 bits (89), Expect = 0.14 
Identities = 24/96 (25%), Positives = 44/96 (45%), Gaps = 1/96 (1%) 

Query: 26 FMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVSE 85 
+ + + + EL G+ V+ Q+ LL + + V+SKD++ + VWG + 

Sbjct: 266 YTYDYFTFSPQNAELIVGGEAVACSAQLLQLLQYFCEHPNVVLSKDQIYEKVWGYPSYGD 325 

Query: 86 -STITSHINAVRKAIGDTGGEQRLIRTVARKGFRFV 120 
+T+ HI +R+ I TV G+RF+ 

Sbjct: 326 NNTVMVHIRKLREKTERDPSNPEYIVTVRGLGYRFI 361 

>giI9081852IgbIAAF82619.1IAF157829_2 (AF157829) PhoP3 response regulator [Myxococcus xanthus] 
Length = 233 

Score = 38.9 bits (89), Expect = 0.15 
Identities = 36/104 (34%), positives = 60/104 (57%), Gaps = 3/104 (2%) 

Query: 18 RPGDAEVQ-FMFGDYVLDQERREL-TRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQ 75 
R G A V+ F Y +D +RR++ + G V + FDLL LV R+RV+ +DE+L 

Sbjct: 124 RSGAAPVKGLRFAGYRMDLDRRKVESPAGAPVELTRTEFDLLAFLVRERERVLRRDEILD 183 

Query: 76 AVWGGRIVSES-TITSHINAVRKAIGDTGGEQRLIRTVARKGFR 118 
AVWG +V + T+ + +++++K +G + I+TV G+R 

Sbjct: 184 AVWGRDVVVDPHTVDNFVSSLKKKLGWNSTSRFAIQTVRGVGYR 227 

>gi1134763891ref1NP 107959.11 
gi1140271501dbj1BAB54104.11 

Length = 239 

(NC 002678) two-component response regulator [Mesorhizobium loti] 
(AP003012) two-component response regulator [Mesorhizobium loti] 

Score = 38.9 bits (89), Expect = 0.15 
Identities = 27/109 (24%), Positives = 55/109 (49%), Gaps = 2/109 (1%) 

Query: 14 SERGRPGDAEVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDEL 73 
+ R +AE + GD LD+ + R + +++ P+ F LL +L+ +VV++ L 

Sbjct: 131 NRRASAKEAETVYRVGDLELDRLSHSVRRAAREITLQPREFRLLEYLMRHAGQVVTRTML 190 

Query: 74 LQAVWGGRIVSESTITS-HINAVRKAIGDTGGEQRLIRTVARKGFRFVG 121 
L+ VW ++ + H++ +R I + G ++ ++ TV G+ G 

Sbjct: 191 LENVWDYHFDPQTNVIDVHVSRLRGKI-EKGFDKPILHTVRGAGYMLKG 238 

>giI15888321IrefINP_354002.11 (NC 003062) AGR_C_1793p [Agrobacterium tumefaciens] [Agrobacterium 
tumefaciens str. C58 (Cereon)] 

giI17934886IrefINP_531676.11 (NC_003304) two component response regulator [Agrobacterium 
tumefaciens -str. C58 (U. Washington)] 

gi1151559891gb1AAK86787.11 (AE008028) AGR_C_1793p [Agrobacterium tumefaciens str. C58 
(Cereon) ] 

gi1177393641gb1AAL41992.11 (AE009062) two component response regulator [Agrobacterium 
tumefaciens str. C58 (U. Washington)] 

Length = 252 

Score = 38.9 bits (89), Expect = 0.16 
Identities = 26/103 (25%), positives = 57/103 (55%), Gaps = 3/103 (2%) 

Query: 16 RGRPGDAEVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQ 75 
+G+P + ++ + GD LD+ ++ R G+ + + P+ F LL +L+ +VV++ LL+ 

Sbjct: 146 KGKP-EQDMIYRVGDLELDRLSHDVRRGGKEILLQPREFRLLEYLMKNAGQVVTRTMLLE 204 

Query: 76 AVWGGRIVSESTITS-HINAVRKAIGDTGGEQRLIRTVARKGF 117 
VW ++ + H++ +R I + E+ L++T+ G+ 

Sbjct: 205 NVWDYHFDPQTNVIDVHVSRLRSKI-EKDFEKPLLKTIRGAGY 246 

>giI15896467IrefINP_349816.11 (NC 003030) Response regulator (CheY-like receiver domain and 
HTH-type DNA-binding domain) [Clostridium 
acetobuty1icum] 
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gi1150262931gb1AAK81156.11AE007818 2 (AE007818) Response regulator (CheY~like receiver domain 
and 

HTH~type DNA-binding domain) [Clostridium 
acetobutylicum) 

Length = 228 

Score = 38.9 bits (89), Expect = 0.16 
Identities = 21/74 (28%), Positives = 43/74 (57%), Gaps = 3/74 (4%) 

Query: 47 VSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVSES-TITSHINAVRKAIGDTGGE 105 
+ + P+ F+LL +L +++V ++++LL VWG +S T+ H+ +R+ + + G 

Sbjct: 154 IKMPPKEFELLYYLANNKNKVFTREQLLCEVWGYDYPGDSRTVDVHVKRLREKLHEGNGW 213 

Query: 106 QRLIRTVARKGFRF 119 
I+TV G++F 

Sbjct: 214 D--IQTVWGVGYKF 225 

>giI17549382IrefINP_522722.11 (NC 003296) PROBABLE TWO-COMPONENT RESPONSE REGULATOR 
TRANSCRIPTION 

REGULATOR PROTEIN 
gi1174316351emb1CAD18312.11 

REGULATOR PROTEIN 
Length = 219 

[Ra1stonia solanacearum) 
(AL646083) PROBABLE TWO-COMPONENT RESPONSE REGULATOR TRANSCRIPTION 

[Ralstonia solanacearum) 

Score = 38.9 bits (89), Expect = 0.16 
Identities = 24/87 (27%), Positives = 44/87 (49%), Gaps = 1/87 (1%) 

Query: 33 LDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGG-RIVSESTITSH 91 
+D T RGQ + + P F LL L R++S+ LL+ ++ R+V++ T+ +H 

Sbjct: 130 IDNTAYSATLRGQRLDLTPVEFRLLSALANAPGRILSRANLLEQIYDDHRVVTDRTVDTH 189 

Query: 92 INAVRKAIGDTGGEQRLIRTVARKGFR 118 
+ +R+ + LI +V G+R 

Sbjct: 190 VKNLRRKMELVSPGTELIHSVYGVGYR 216 

>gi1158947841ref1NP 348133.11 (NC_003030) Response regulator (CheY-1ike receiver domain and a 
HTH) [Clostridium acetobutylicum) 

gi130254601gb1AAC12853.11 (U58131) PhoP [Clostridium acetobuty1icum) 
gi1150244531gb1AAK79473.11AE007661 3 (AE007661) Response regulator (CheY-1ike receiver domain 

and a HTH) 
[Clostridium acetobutylicum) 

Length = 217 

Score = 38.9 bits (89), Expect = 0.17 
Identities = 21/97 (21%), positives = 51/97 (51%), Gaps = 5/97 (5%) 

Query: 23 EVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRI 82 
E F D + E L + GQ++ + + F+L +L+ ++ V++++ + + +WG 

Sbjct: 122 EKSLKFEDIEVQLEEMRLKKNGQIIDLTVKEFELAAYLIKNKNIVLTRERIAEELWGYDY 181 

Query: 83 VSE-STITSHINAVRKAIGDTGGEQRLIRTVARKGFR 118 
+ + TI ++1 +RK + + ++T+ + G+R 

Sbjct: 182 LGDCRTIDNYIQKIRKKL----DWKDKVKTIFKMGYR 214 

>giI16127555IrefINP_422119.11 (NC_002696) DNA-binding response regulator [Cau1obacter crescentus 
CB15) 

gi1134250231gb1AAK25287.11 (AE005994) DNA-binding response regulator [Caulobacter crescentus 
CB15) 

Length = 236 

Score = 38.5 bits (88), Expect = 0.17 
Identities = 24/83 (28%), positives = 42/83 (49%), Gaps = 1/83 (1%) 

Query: 18 RPGDAEVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAV 77 
RP +G Y LD ,. + + GQV ++ P+ F L L R +S++ LL+ + 

Sbjct: 122 RPASQPQTEQYGHYRLDPGAQTASWNGQVEALTPKEFQLASLLFSNLSRPLSREYLLRRI 181 

Query: 78 WGGRIVSES-TITSHINAVRKAI 99 
WG R E+ T+ +H++ +R + 



Sbjct: 182 WGQRPDLETRTLDAHVSRLRSKL 204 
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>giI16125434IrefINP_419998.11 (NC_002696) DNA-binding response regulator [Caulobacter crescentu5 
CB15] 

gi1134225041gb1AAK23166.11 (AE005795) DNA-binding response regulator [Caulobacter crescentus 
CB15] 

Length = 254 

Score = 38.5 bits (88), Expect = 0.17 
Identities = 31/98 (31%), Positives = 50/98 (50%), Gaps = 3/98 (3%) 

Query: 28 FGDYVLDQERREL-TRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWG-GRIVSE 85 
F + LD RREL + + VV++ F LL V RV+++D+LL G + 

Sbjct: 154 FAGWRLDLVRRELRSPQSIVVNLSSGEFSLLRAFVERPQRVLTRDQLLDLARGRDSDAYD 213 

Query: 86 STITSHINAVRKAIGDTGGEQRLIRTVARKGFRFVGDI 123 
I 1+ +R+ + D GG + LIRT+ +G+ F + 

Sbjct: 214 RAIDVQISRLRRKLDDGGGSE-LIRTIRSEGYMFTAKV 250 

>gi181346541sp10071301RGX3 MYCBO Sensory transduction protein regX3 
gi121904361emb1CAA73956.11 (Y13627) RegX3 [Mycobacterium bovis BCG] 

Length = 227 

Score = 38.5 bits (88), Expect = 0.18 
Identities = 29/110 (26%), Positives = 53/110 (47%), Gaps = 4/110 (3%) 

Query: 16 RGRPGDAEVQ---FMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDE 72 
RG D+E+ G +D ER ++ G +++ + FDLL +L+ RV+++ + 

Sbjct: 118 RGGDDDSEMSDGVLESGPVRMDVERHVVSVNGDTITLPLKEFDLLEYLMRNSGRVLTRGQ 177 

Query: 73 LLQAVWGGRIVSES-TITSHINAVRKAIGDTGGEQRLIRTVARKGFRFVG 121 
L+ VWG V ++ T+ H+ +R I + TV G++ G 

Sbjct: 178 LIDRVWGADYVGDTKTLDVHVKRLRSKIEADPANPVHLVTVRGLGYKLEG 227 

>gi1159023801ref1NP 357930.11 (NC 003098) Response regulator [Streptococcus pneumoniae R6] 
gi1154578931gb1AAK99140.11 (AE008414) Response regulator [Streptococcus pneumoniae R6] 

Length = 229 

Score = 38.5 bits (88), Expect = 0.18 
Identities = 23/86 (26%), Positives = 52/86 (59%), Gaps = 3/86 (3%) 

Query: 33 LDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVSESTITS-H 91 
+D E + R +++++ + +DLL L+G++ +V+++++LL++VW +E+ I + 

Sbjct: 142 IDVEHHTVYRGEEMIALTRREYDLLATLMGSK-KVLTREQLLESVWKYESATETNIVDVY 200 

Query: 92 INAVRKAIGDTGGEQRLIRTVARKGF 117 
I +R + D G++ I+TV G+ 

Sbjct: 201 IRYLRSKL-DVKGQKSYIKTVRGVGY 225 

>giI15839882IrefINP_334919.11 (NC 002755) DNA-binding response regulator RegX3 [Mycobacterium 
tuberculosis CDC1551) 

gi1138800181gb1AAK44733.11 (AE006952) DNA-binding response regulator RegX3 [Mycobacterium 
tuberculosis CDC1551) 

Length = 230 

Score = 38.5 bits (88), Expect = 0.18 
Identities = 29/110 (26%), positives = 53/110 (47%), Gaps = 4/110 (3%) 

Query: 16 RGRPGDAEVQ---FMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDE 72 
RG D+E+ G +D ER ++ G +++ + FDLL +L+ RV+++ + 

Sbjct: 121 RGGDDDSEMSDGVLESGPVRMDVERHVVSVNGDTITLPLKEFDLLEYLMRNSGRVLTRGQ 180 

Query: 73 LLQAVWGGRIVSES-TITSHINAVRKAIGDTGGEQRLIRTVARKGFRFVG 121 
L+ VWG V ++ T+ H+ +R I + TV G++ G 

Sbjct: 181 LIDRVWGADYVGDTKTLDVHVKRLRSKIEADPANPVHLVTVRGLGYKLEG 230. 

>giI4104605IgbIAAD10265.11 (AF036967) putative response regulator [Lactobacillus sakei] 
Length = 228 
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Score = 38.5 bits (88), Expect = 0.18 
Identities = 25/92 (27%), positives = 47/92 (50%), Gaps = 2/92 (2%) 

Query: 29 GDYVLDQERRELTR-RGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGR-IVSES 86 
G V+ ++ E+T G+ + + F +L L +RV S D++ + VW IVS 

Sbjct: 134 GPLVIKRDSHEVTTIAGKQIQLTALEFGILYLLASHPNRVFSADDIFERVWKQESIVSAK 193 

Query: 87 TITSHINAVRKAIGDTGGEQRLIRTVARKGFR 118 
T+ H++ +R I + +++1 TV G++ 

Sbjct: 194 TVMVHVSHLRDKIEEATDGEKVIETVWGVGYK 225 
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>giI15607632IrefINP_215005.11 (NC 000962) regX3 [Mycobacterium tuberculosis H37Rv] 
gil17312071splQl11561RGX3 MYCTU Sensory transduction protein regX3 
gil74440271pirllF70744 probable regX3 protein - Mycobacterium tuberculosis (strain H37RV) 
gi114492891emb1CAB00952.11 (Z77162) regX3 [Mycobacterium tuberculosis H37Rv] 
gi121904801emb1CAA73958.11 (Y13628) RegX3 [Mycobacterium tuberculosis] 

Length = 227 

Score = 38.5 bits (88), Expect = 0.18 
Identities = 29/110 (26%), Positives = 53/110 (47%), Gaps = 4/110 (3%) 

Query: 16 RGRPGDAEVQ---FMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDE 72 
RG D+E+ G +D ER ++ G +++ + FDLL +L+ RV+++ + 

Sbjct: 118 RGGDDDSEMSDGVLESGPVRMDVERHVVSVNGDTITLPLKEFDLLEYLMRNSGRVLTRGQ 177 

Query: 73 LLQAVWGGRIVSES-TITSHINAVRKAIGDTGGEQRLIRTVARKGFRFVG 121 
L+ VWG V ++ T+ H+ +R I + TV G++ G 

Sbjct: 178 LIDRVWGADYVGDTKTLDVHVKRLRSKIEADPANPVHLVTVRGLGYKLEG 227 

>giI15900299IrefINP_344903.11 (NC_003028) DNA-binding response regulator [Streptococcus 
pneumoniae TIGR4] 

gi1149718451gb1AAK74543.11 (AE007349) DNA-binding response regulator [Streptococcus pneumoniae 
TIGR4] 

Length = 229 

Score = 38.5 bits (88), Expect = 0.18 
Identities = 23/86 (26%), positives = 52/86 (59%), Gaps = 3/86 (3%) 

Query: 33 LDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVSESTITS-H 91 
+D E + R +++++ + +DLL L+G++ +V+++++LL++VW +E+ I + 

Sbjct: 142 IDVEHHTVYRGEEMIALTRREYDLLATLMGSK-KVLTREQLLESVWKYESATETNIVDVY 200 

Query: 92 INAVRKAIGDTGGEQRLIRTVARKGF 117 
I +R + D G++ I+TV G+ 

Sbjct: 201 IRYLRSKL-DVKGQKSYIKTVRGVGY 225 

>giI6448492IembICAB61229.11 (Y15706) vanr protein [Bacillus circulans] 
Length = 231 

Score = 38.5 bits (88), Expect = 0.18 
Identities = 22/74 (29%), positives = 39/74 (51%), Gaps = 2/74 (2%) 

Query: 47 VSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVSES--TITSHINAVRKAIGDTGG 
+S+ P F +L L + VVS +++ +WG ++S TIT HI +R+ + T 

Sbjct: 155 LSLTPTEFSILRILCENKGNVVSSEQIFHEIWGEEYFNKSNNTITVHIRHLREKMNATID 

Query: 105 EQRLIRTVARKGFR 118 
+ I+TV G++ 

Sbjct: 215 NPKYIKTVWGVGYK 228 

104 

214 

>giI15893941IrefINP_347290.11 (NC 003030) Response regulator (CheY-like receiver domain and HTH 
DNA binding domain) [Clostridium acetobutylicum] 

giI15023528IgbIAAK78630.1IAE007581_1 (AE007581) Response regulator (CheY-1ike receiver domain 
and HTH 

DNA binding domain) [Clostridium acetobutylicum] 
Length = 221 

Score = 38.5 bits (88), Expect = 0.18 
Identities = 26/90 (28%), positives = 48/90 (52%), Gaps 2/90 (2%) 



Query: 30 DYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVSES-TI 88 
D +D + + + +++++ + +D+L L +VS +E+++ VWG S I 

Sbjct: 131 DLNIDTKAKSVKVGEKLITLTAREYDILELLCYNYPNIVSAEEIIEHVWGDNDNQFSNVI 190 

Query: 89 TSHINAVRKAIGDTGGEQRLIRTVARKGFR 118 
HI +R+ I +GGE LI T+ KG+R 

Sbjct: 191 RVHIANLRRKIKCSGGET-LIETLKGKGYR 219 
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>gi1158967541ref1NP 350103.11 (NC 003030) Response regulator (CheY-1ike receiver domain and 
HTH-type-DNA-binding domain) [Clostridium 
acetobutylicumJ 

giI15026610IgbIAAK81443.1IAE007848_7 (AE007848) Response regulator (CheY-like receiver domain 
and 

HTH-type DNA-binding domain) [Clostridium 
acetobutylicum] 

Length = 230 

Score = 38.5 bits (88), Expect = 0.19 
Identities = 21/88 (23%), positives = 47/88 (52%), Gaps = 3/88 (3%) 

Query: 32 VLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVSESTITSH 91 
+L+ + E + +++ + F +L LV + V++++++ + VWG +T+T H 

Sbjct: 142 ILNDKTFEAFLNNRKLNLSTKEFQILSMLVHNPNNVLTREQIYEHVWGDEYGELNTVTVH 201 

Query: 92 INAVRKAIGDTGGEQRLIRTVARKGFRF 119 
I +RK +G E I+T+ G+++ 

Sbjct: 202 IKNIRKKLGP---EYDFIKTIWGIGYKY 226 

>giI17987612IrefINP_540246.11 (NC_003317) TWO COMPONENT RESPONSE REGULATOR [Brucella melitensis] 
gi1179833211gb1AAL52510.11 (AE009571) TWO COMPONENT RESPONSE REGULATOR [Brucella melitensis] 

Length = 235 

Score = 38.5 bits (88), Expect = 0.19 
Identities = 28/103 (27%), positives = 53/103 (51%), Gaps = 2/103 (1%) 

Query: 16 RGRPGDAEVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQ 75 
R P +A+ + GD LD+ R+ +++ P+ F LL +L+ +VV++ LL+ 

Sbjct: 118 RSSPREADTIYRVGDLELDRLTHTARRQSVDITLQPREFRLLEYLMRHAGQVVTRTMLLE 177 

Query: 76 AVWGGRIVSESTITS-HINAVRKAIGDTGGEQRLIRTVARKGF 117 
VW ++ + HI+ +R I + G ++ L+ TV G+ 

Sbjct: 178 NVWDYHFDPQTNVIDVHISRLRSKI-EKGFDEPLLHTVRGAGY 219 

>giI493217IgbIAAA20502.11 (L29053) toxR [Vibrio fischeri] 
Length = 316 

Score = 38.5 bits (88), Expect = 0.20 
Identities = 22/78 (28%), positives = 44/78 (56%), Gaps = 2/78 (2%) 

Query: 45 QVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVW--GGRIVSESTITSHINAVRKAIGDT 102 
+++ +G +L L+ +VVS+ EL + VW G V +S++T 1+ +RK + D 

Sbjct: 31 EIIRLGGNESRVLSLLIQEPGKVVSRHELHEYVWRDQGFEVDDSSLTQAISTLRKMLQDP 90 

Query: 103 GGEQRLIRTVARKGFRFV 120 
++TV ++G++F+ 

Sbjct: 91 TKLPVYVKTVPKRGYQFI 108 

>giI15641723IrefINP_231355.11 (NC 002505) DNA-binding response regulator TorR [Vibrio cholerae] 
gil112780671pirllG82164 DNA-binding response regulator TorR VC1719 [imported] - Vibrio 

cholerae (group 01 strain N1696l) 
gi196562391gb1AAF94869.11 (AE004250) DNA-binding response regulator TorR [Vibrio cholerae] 

Length = 234 

Score = 38.5 bits (88), Expect = 0.20 
Identities = 26/97 (26%), Positives = 51/97 (51%), Gaps = 3/97 (3%) 

Query: 28 FGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRI--VSE 85 
FG++ D +RR L+R G+ V + ++LL+ L ++V+S++ +L + R+ ++ 
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Sbjct: 139 FGEWTFDVQRRALSRNGEPVKLTKAEYELLVALSSYPNQVLSRERILNMI-SHRVDAPND 197 

Query: 86 STITSHINAVRKAIGDTGGEQRLIRTVARKGFRFVGD 122 
TI I +R + ++ TV +G+ F GD 

Sbjct: 198 RTIDVLIRRMRAKMEMDPKNPQIFVTVHGEGYMFAGD 234 
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>giI15792551IrefINP_282374.11 (NC_002163) putative two-component regulator [Campylobacter 
jejuni] 
gil112780751pirllE81329 probable tWo-component regulator Cj1227c [imported] - Campylobacter 

jejuni (strain NCTC 11168) 
gi169686601emb1CAB73481.11 (AL139077) putative two-component regulator [Campylobacter jejuni] 

Length = 224 

Score = 38.5 bits (88), Expect = 0.21 
Identities = 25/93 (26%), positives = 48/93 (50%), Gaps = 7/93 (7%) 

Query: 30 DYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVSESTIT 89 
D V DQ + +T +GQ +++ FD+L +L+ VVS++EL V+ +SE + 

Sbjct: 132 DLVYDQYKHIITMKGQELTLTNAEFDILSYLIKKEGGVVSREEL---VYNCSSISEDSSN 188 

Query: 90 SHINA----VRKAIGDTGGEQRLIRTVARKGFR 118 
1+ +R+ +GD + I ++ G++ 

Sbjct: 189 KSIDVIISRIRQKMGDDPKTPKYIHSIRGIGYK 221 

>giI17546367IrefINP_519769.11 (NC_003295) PROBABLE OXIDATIVE STRESS RESISTANCE TWO-COMPONENT 
RESPONSE REGULATOR TRANSCRIPTION REGULATOR PROTEIN 
[Ralstonia solanacearum] 

gi1174286641emb1CAD15350.11 (AL646065) PROBABLE OXIDATIVE STRESS RESISTANCE TWO-COMPONENT 
RESPONSE REGULATOR TRANSCRIPTION REGULATOR PROTEIN 
[Ralstonia solanacearum] 

Length = 240 

Score = 38.5 bits (88), Expect = 0.21 
Identities = 27/107 (25%), positives = 51/107 (47%), Gaps = 1/107 (0%) 

Query: 17 GRPGDAEVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQA 76 
G P + F FGD+VL+ R L + + +++ F +L + +S+++L++ 

Sbjct: 131 GAPSETPETFAFGDFVLNLATRTLKKNDEEITLTTGEFSVLKVFARHPRQPLSREKLMEM 190 

Query: 77 VWGGRI-VSESTITSHINAVRKAIGDTGGEQRLIRTVARKGFRFVGD 122 
G V + ++ I+ +RK I R I+TV G+ F+ D 

Sbjct: 191 ARGREYEVFDRSLDVQISRLRKLIEPDASNPRFIQTVWGLGYVFIPD 237 

>gi1156071281ref1NP 214510.11 (NC 000918) hypothetical protein [Aquifex aeolicus] 
gil74595161pirllA70489 conserved-hypothetical protein aq_2197 - Aquifex aeolicus 
gi129843911gb1AAC07909.11 (AE000777) hypothetical protein [Aquifex aeolicusl 

Length = 162 

Score = 38.5 bits (88), Expect = 0.21 
Identities = 28/87 (32%), positives = 41/87 (46%), Gaps = 4/87 (4%) 

Query: 396 HLVGDLDGGIALIDRARLLNPNFAPAWFLGGFLRVFRGEPESAIEHIEHAARLSPLDQEM 455 
H++GDLD I L ++ + P A AW G+ RG E AlE + A + P 

Sbjct: 22 HMLGDLDKAIELYRKSIDVYPT-AEAWTFLGWAYSMRGNYEGAIEACKRAIEIDPDFGNP 80 

Query: 456 FRMQAGTALAHFFAGRFDSALVWAERA 482 
+ G+ L G+ D A+ W E+A 

Sbjct: 81 YN-DIGSYLIEL--GKLDEAIEWLEKA 104 

>gi1158968961ref1NP 350245.11 (NC 003030) Response regulator (CheY-like receiver domain and 
HTH-type-DNA-binding domain) [Clostridium 
acetobutylicum] 

gi1150267651gb1AAK81585.11AE007861 7 (AE007861) Response regulator (CheY-like receiver domain 
and 

Score 

HTH-type DNA-binding domain) [Clostridium 
acetobutylicum] 

Length = 225 

38.1 bits (87), Expect 0.22 



Identities = 24/93 (25%), positives = 49/93 (51%), Gaps = 6/93 (6%) 

Query: 29 GDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIV-SEST 87 
G+Y + +++R + R + + + + F+LL +L ++ V+S++++L VWG S+ 

Sbjct: 135 GEYTISKKQRLVFFRNEELQLTNKEFELLSYLSDNKNNVISREQILVNVWGDDYFGSDRV 194 

Query: 88 ITSHINAVRKAIGDTGGEQRLIRTVARKGFRFV 120 
+ I +RK I + I TV G++ V 

Sbjct: 195 VDDTIRRLRKKI-----NKLTIETVYGYGYKLV 222 
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>gi I17547886IrefINP_521288.11 
gi1174301921emb1CAD16955.11 

Length = 296 

(NC_003295) HYPOTHETICAL PROTEIN [Ra1stonia solanacearum] 
(AL646074) HYPOTHETICAL PROTEIN [Ralstonia solanacearum] 

Score = 38.1 bits (87), Expect = 0.23 
Identities = 43/160 (26%), Positives = 68/160 (41%), Gaps = 7/160 (4%) 

Query: 325 ALPLFYRAIELDQEFASAYAGAAWCYFWRKLNGWMVDRAEEIAEGARL-ARRAVELGROD 383 
++ F AI FA+AY GAY G V A E A++ AR+A+++ D 

Sbjct: 4 SIEYFQLAIGYQPNFAAAYDGVADAYTMLACRG--VSPARETFHQAKMAARKALQIEPDL 61 

Query: 384 AVALTRSGHALGHLVGDLDGGIALIDRARLLNPNFAPAWFLGGFLRVFRGEPESAIEHIE 443 
A H H +0 + RA LNP A A++ + G E AI + 

Sbjct: 62 GEAYASLAHVRLHDWDWVDLERDFL-RAIELNPGHAIAYYWYAEYLMMAGRAEDAIARVR 120 

Query: 444 HAARLSPLDQEMFRMQAGTALAHFFAGRFDSALVWAERAL 483 
+ ++ PL+ + + A+ + A R+D A +AL 

Sbjct: 121 QSQQMDPLNSV---LNSSVAIILYLARRYDQAREELNKAL 157 

>giI18310907IrefINP_562841.11 (NC_003366) two-component response regulator [Clostridium 
perfringens] 

gi1181455891dbj1BAB81631.11 (AP003192) two-component response regulator [Clostridium 
perfringens] 

Length = 265 

Score = 38.1 bits (87), Expect = 0.27 
Identities = 23/93 (24%), Positives = 47/93 (49%), Gaps = 4/93 (4%) 

Query: 28 FGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVSE-S 86 
F +++ E+ G+ + + P+ +DLL++L +S+D +L VWG + 

Sbjct: 173 FNGLTINKLSHEVKLNGEELLLSPKEYDLLIYLSSNEGIALSRDRILDNVWGYDYFGDIR 232 

Query: 87 TITSHINAVRKAIGDTGGEQRLIRTVARKGFRF 119 
T+ ++1 +R+ + 0 + I TV G++F 

Sbjct: 233 TVDTNIKRLREKLLD---KANYIATVRGSGYKF 262 

>giI17231280IrefINP_487828.11 
gi1171329221dbj1BAB75487.11 

Length = 238 

(NC_003272) two-component response regulator [Nostoc sp. PCC 7120] 
(AP003594) two-component response regulator [Nostoc sp. PCC 7120] 

Score = 38.1 bits (87), Expect = 0.27 
Identities = 23/96 (23%), positives = 46/96 (46%), Gaps = 1/96 (1%) 

Query: 25 QFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVS 84 
+ +F ++ E RE+T + +++ F++L L + S+ +L+Q +WG V 

Sbjct: 135 RLIFKQLAINPEGREVTLNDKPLNLTALEFNILHFLASHPGQAWSRPQLIQKIWGCDYVG 194 

Query: 85 ESTITS-HINAVRKAIGDTGGEQRL1RTVARKGFRF 119 
+ + HI +RK + I+TV G++F 

Sbjct: 195 DGRVVDVHIGQLRKKLESDTSIPEFIKTVRGYGYKF 230 

>gi1160800921ref1NP 390918.11 (NC_000964) similar to two-component response regulator [YtsB] 
[Bacillus subtilis] 

gil74440451pirllG70000 two-component response regulator [YtsB] homolog ytsA - Bacillus 
subtilis 

gi12293l751gb1AAC00253.11 (AF008220) signal transduction regulator [Bacillus subtilis] 
gi126355241emb1CAB150l8.11 (Z99119) similar to two-component response regulator [YtsB] 

[Bacillus subtilis] 
Length = 231 
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Score = 38.1 bits (87), Expect = 0.28 
Identities = 18/58 (31%), positives = 40/58 (68%), Gaps = 2/58 (3%) 

Query: 43 RGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGG-RIVSESTITSHINAVRKAI 99 
+G V ++F +L L+ ++++VS++EL++++W R VS++T+T ++N +RK + 

Sbjct: 148 KGSVELTKNEMF-ILKQLIEQKNKIVSREELIRSLWNDERFVSDNTLTVNVNRLRKKL 204 
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>gij15599296IrefjNP_252790.1j (NC_002516) probable two-component response regulator [Pseudomonas 
aeruginosa] 

gil11352341jpirllF83133 probable two-component response regulator PA4101 [imported] -
Pseudomonas aeruginosa (strain PA01) 

giI9950302jgbjAAG07488.1jAE004826_6 (AE004826) probable two-component response regulator 
[Pseudomonas 

aeruginosa] 
Length = 246 

Score = 37.7 bits (86), Expect = 0.30 
Identities = 29/100 (29%), positives = 50/100 (50%), Gaps = 2/100 (2%) 

Query: 28 FGDYVLDQERRE-LTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRI-VSE 85 
FG + LD R L G VV++ + LL + RV+S+D+LL G + + 

Sbjct: 142 FGQWQLDTSARHLLDDAGTVVALSGAEYRLLRVFLDHPQRVLSRDQLLNLTQGREADIFD 201 

Query: 86 STITSHINAVRKAIGDTGGEQRLIRTVARKGFRFVGDIRI 125 
+1 ++ +R+ +GD E I+TV +G+ F +R+ 

Sbjct: 202 RSIDLLVSRLRQRLGDDAREPEYIKTVRSEGYVFSLPVRL 241 

>gi1159647751ref1NP 385128.11 (NC 003047) PUTATIVE TRANSCRIPTION REGULATOR PROTEIN 
[Sinorhizobium -

meliloti] 
gi1150739531ernb1CAC45594.11 (AL591785) PUTATIVE TRANSCRIPTION REGULATOR PROTEIN [Sinorhizobium 

meliloti] 
Length = 233 

Score = 37.7 bits (86), Expect = 0.30 
Identities = 27/108 (25%), Positives = 56/108 (51%), Gaps = 3/108 (2%) 

Query: 16 RGRPGDAEVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQ 75 
+G P + ++ + GD LD+ + R+G+ + + P+ F LL +L+ +VV++ LL+ 

Sbjct: 123 KGAP-EQDMVYRVGDLELDRLSHSVRRQGKEIPLQPREFRLLEYLMKNAGQVVTRTMLLE 181 

Query: 76 AVWGGRIVSESTITS-HINAVRKAIGDTGGEQRLIRTVARKGFRFVGD 122 
VW ++ + H++ +R I + + L+RT+ G+ D 

Sbjct: 182 NVWDYHFDPQTNVIDVHVSRLRSKI-EKDFDPPLLRTIRGAGYMIKDD 228 

>giI14140153IernbICAC39070.11 (AJ307662) anaphase-promoting complex subunit 8-1ike protein [Oryza 
sativa] 

Length = 616 

Score = 37.7 bits (86), Expect = 0.31 
Identities = 38/151 (25%), Positives = 67/151 (44%), Gaps = 14/151 (9%) 

Query: 374 RRAVELGRDDAVALTRSGHALGHLVGDLDGGIALIDRARLLNPNFAPAWFLGGFLRVFRG 433 
+RA++L RAT GH L + I RA +NP AW+ G + G 

Sbjct: 381 QRALKLNRKYLSAWTLMGHEFVEL-KNTPAAIDAYRRAVDINPRDYRAWYGLGQIYEMMG 439 

Query: 434 EPESAIEHIEHAARLSPLDQEMFRMQAGTALAHFFAG----RFDSALVWAERALGNLPSL 489 
P A+ + ++ L P D ++ A+A + + A+ ER+ N + 

Sbjct: 440 MPFYAVYYFRKSSYLQPNDARLW-----NAMAQCYESDQLQMIEEAIKCYERSANNNDTE 494 

Query: 490 LVAVALVAASHALAGRTEEA----RKTMQRL 516 
+A+ +A H + G++EEA +K ++R+ 

Sbjct: 495 GIALHQLAKLHGMLGQSEEAAFYYKKNLERM 525 

>giI17231314IrefINP_487862.11 
gi117132956jdbj1BAB75521.11 

Length = 242 

(NC_003272) two-component response regulator [Nostoc sp. PCC 7120] 
(AP003594) two-component response regulator [Nostoc sp. PCC 7120]' 



Score = 37.7 bits (86), Expect = 0.31 
Identities = 26/94 (27%), Positives = 42/94 (44%), Gaps = 3/94 (3%) 

Query: 29 GDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWG---GRIVSE 85 
G+ +D +R++ + + + + F LL LV S+ E+LQ VWG R V 

Sbjct: 140 GNIKIDTNKRQVYKGDERIRLTGMEFSLLELLVSRSGEAFSRSEILQEVWGYTPERHVDT 199 

Query: 86 STITSHINAVRKAIGDTGGEQRLIRTVARKGFRF 119 
+ HI+ +R + D LI T G+ F 

Sbjct: 200 RVVDVHISRLRAKLEDDPSNPELILTARGTGYLF 233 
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>gi1197050921ref1NP 602587.11 (NC_003454) Tetratricopeptide repeat family protein [Fusobacterium 
nuc1eatum subsp. nucleatum ATCC 25586] 

gi1197130161gb1AAL93886.11 (AE010481) Tetratricopeptide repeat family protein [Fusobacterium 
nuc1eatum subsp. nucleatum ATCC 25586] 

Length = 628 

Score = 37.7 bits (86), Expect = 0.32 
Identities = 38/134 (28%), Positives = 57/134 (42%), Gaps = 11/134 (8%) 

Query: 323 EAALPLFYRAIELDQEFASAYAGAAWCYFWRKLNGWMVDRAEEIAEGARLARRAVELGRD 382 
E A+ + RAIEL+ AS Y A Y+ D+A E + +A++L + 

Sbjct: 44 EEAINDYNRAIELNLNNASYYYNRACSYYCSN----KYDKAIEDYD------KAIKLNPN 93 

Query: 383 DAVALTRSGHALGHLVGDLDGGIALIDRARLLNPNFAPAWFLGGFLRVFRGEPESAIEHI 442 
DA GH+ L I D+A L+PN A ++ GF + + AlE 

Sbjct: 94 DACYFNNRGHSYFAL-NKYSEAIEDYDKAIKLDPNNASYYYKRGFSYYALNKYDKAIEDY 152 

Query: 443 EHAARLSPLDQEMF 456 
A +L P + F 

Sbjct: 153 NKAIKLDPNNAAYF 166 

>giI1149660IernbICAA60222.11 (X86502) hypC [Clostridium perfringens] 
Length = 110 

Score = 37.7 bits (86), Expect = 0.32 
Identities = 23/93 (24%), positives = 47/93 (49%), Gaps = 4/93 (4%) 

Query: 28 FGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVSE-S 86 
F +++ E+ G+ + + P+ +DLL++L +S+D +L VWG + 

Sbjct: 18 FNGLTINKLSHEVKLNGEELLLSPKEYDLLIYLSSNEGIALSRDRILDNVWGYDYFGDIR 77 

Query: 87 TITSHINAVRKAIGDTGGEQRLIRTVARKGFRF 119 
T+ ++1 +R+ + D + I TV G++F 

Sbjct: 78 TVDTNIKRLREKLLD---KANYIATVRGSGYKF 107 

>giI2613086IgbIAAB84277.11 (AF030315) OmpR [Enterobacter cloacae] 
Length = 192 

Score = 37.7 bits (86), . Expect = 0.33 
Identities = 29/107 (27%), positives = 50/107 (46%), Gaps = 1/107 (0%) 

Query: 17 GRPGDAEVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQA 76 
G P E FG + L+ RE+ R + + + F +L LV +S+D+L+ 

Sbjct: 82 GAPSQEEAVIAFGKFKLNLGTREMFREDEPMPLTNGEFAVLKALVSHPREPLSRDKLMNL 141 

Query: 77 VWGGRIVS-ESTITSHINAVRKAIGDTGGEQRLIRTVARKGFRFVGD 122 
G + E++I 1+ +R+ + + R I+TV G+ FV D 

Sbjct: 142 ARGREYSAMEASIDVQISRLRRMVEEDPAHPRYIQTVWGLGYVFVPD 188 

>gi174816521pir11T34824 probable turgor pressure regulator kdpE - Streptomyces coelicolor 
gi128153581ernb1CAA16481.11 (AL021530) puative turgor pressure regulator [Streptomyces 

coe1ico1or A3(2)] 
Length = 227 

Score = 37.7 bits (86), Expect = 0.33 
Identities = 28/101 (27%), Positives = 50/101 (48%), Gaps = 1/101 (0%) 

Query: 20 GDAEVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWG 79 
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G+ EV ++ +D +++ R G+ V + P + LL LV R+VS+ +LLQ VWG 
Sbjct: 125 GEDEVVVDTPEFTVDLAAKKVNRGGRDVRLTPTEWHLLEVLVRNTGRLVSQKQLLQEVWG 184 

Query: 80 GRIVSEST-ITSHINAVRKAIGDTGGEQRLIRTVARKGFRF 119 
+E+ + ++ +R+ + R T G+RF 

Sbjct: 185 PSYGTETNYLRVYMAQLRRKLEADPAHPRHFITEPGMGYRF 225 

>giI12483701IgbIAAG53726.1IAF176556_2 (AF176556) L1rrB [Lactococcus 1actis] 
Length = 236 

Score = 37.7 bits (86), Expect = 0.34 
Identities = 21/71 (29%), Positives = 42/71 (58%), Gaps = 1/71 (1%) 

Query: 32 VLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVSES-TITS 90 
V+D ++E+T +V+ + + F++L L + ++S++ELLQ WG +E+ TI 

Sbjct: 148 VIDFTKKEVTFDAKVLDLTKREFEILELLAKRQGEIISREELLQHFWGISDTAETRTIDV 207 

Query: 91 HINAVRKAIGD 101 
1+ +RK + + 

Sbjct: 208 LISKIRKKLNN 218 
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>giI3288064IembICAB09801.11 
gi132880701emb1CAA12131.11 
gi132880831emb1CAA12132.11 
gi132881011emb1CAA12129.11 

(Z97065) RisA protein [Bordete1la bronchiseptica] 
(AJ224800) RisA protein [Bordetella avium] 
(AJ224801) RisA protein [Bordete1la parapertussis] 
(AJ224798) RisA protein [Bordete1la pertussis] 

Length = 244 

Score = 37.7 bits (86), Expect = 0.34 
Identities = 30/107 (28%), positives = 48/107 (44%), Gaps = 1/107 (O%) 

Query: 17 GRPGDAEVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQA 76 
G P FG YVL+ R LTR G+ V + F +L +S+D+L++ 

Sbjct: 135 GAPSQENESIAFGPYVLNLSTRTLTRNGEQVPITTGEFSVLKVFARHPKIPLSRDKLMEL 194 

Query: 77 VWGGRIVS-ESTITSHINAVRKAIGDTGGEQRLIRTVARKGFRFVGD 122 
G + + ++ 1+ +RK I + I+TV G+ FV D 

Sbjct: 195 ARGREYEAFDRSLDVQISRLRKLIEPNPSKPVFIQTVWGLGYVFVPD 241 

>giI16272824IrefINP_439045.11 (NC_000907) aerobic respiration control protein ARCA (arcA) 
[Haemophilus influenzae Rd] 

gil11684841splP449181ARCA HAEIN Aerobic respiration control protein arcA homolog 
gil10738281pirllI64099 aerobic respiration control protein arcA homolog - Haemophilus 

influenzae (strain Rd KW20) 
gi115739011gb1AAC22542.11 (U32770) aerobic respiration control protein ARCA (arcA) 

[Haemophilus influenzae Rd] 
Length = 236 

Score = 37.7 bits (86), Expect = 0.35 
Identities = 31/120 (25%), positives = 53/120 (43%), Gaps = 3/120 (2%) 

Query: 6 ILFASCPDSERGRPGDAEVQFMFGDYVLDQERREL-TRRGQVVSVGPQVFDLLLHLVGTR 64 
+L + P E+ E + F + LD L T GQ + F +LH 

Sbjct: 117 LLHRAMPHQEKENTFGREF-YRFNGWKLDLNSHSLITPEGQEFKLPRSEFRAMLHFCENP 175 

Query: 65 DRVVSKDELLQAVWGGRIVSES-TITSHINAVRKAIGDTGGEQRLIRTVARKGFRFVGDI 123 
++ +++ELL+ + G + + T+ I +RK D +1 T+ +G+RF GDI 

Sbjct: 176 GKLQTREELLKKMTGRELKPQDRTVDVTIRRIRKHFEDHPNTPNIIMTIHGEGYRFCGDI 235 

>giI17545795IrefINP_519197.11 (NC_003295) PROBABLE TWO-COMPONENT SYSTEM RESPONSE REGULATOR 
TRANSCRIPTION REGULATOR PROTEIN [Ralstonia solanacearum] 

gi1174280891emb1CAD14778.11 (AL646062) PROBABLE TWO-COMPONENT SYSTEM RESPONSE REGULATOR 
TRANSCRIPTION REGULATOR PROTEIN [Ralstonia solanacearum] 

Length = 251 

Score = 37.7 bits (86), Expect = 0.35 
Identities = 24/94 (25%), positives = 48/94 (50%), Gaps = 1/94 (1%) 

Query: 25 QFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVS 84 
+ G Y +D++ R + R +SV + F+L L L R++++ ++ A+WG + 



Sbjct: 140 EIKLGHYTVDRQNRSIHLRETPLSVHAREFELALLLFANVGRILTRTDIELALWGRELSP 199 

Query: 85 ES-TITSHINAVRKAIGDTGGEQRLIRTVARKGF 117 
S T+ +H++ +RK + T +R + GF 

Sbjct: 200 YSRTLDTHVSRLRKKLLLTPENGLRLRAIYGHGF 233 
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>gi1156012921ref1NP 232923.11 (NC 002506) DNA-binding response regulator [Vibrio cholerae] 
gil112780561pirllH82447 DNA-binding response regulator VCA0532 [imported] - Vibrio cholerae 

(group 01 strain N16961) 
gi196579391gb1AAF96435.11 (AE004384) DNA-binding response regulator [Vibrio cholerae] 

Length = 230 

Score = 37.7 bits (86), Expect = 0.35 
Identities = 27/99 (27%), positives = 50/99 (50%), Gaps = 1/99 (1%) 

Query: 23 EVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRI 82 
+ +F GD VLD +++T+ G+ V + +++L L +V++ ++L+ VWGG 

Sbjct: 130 QTRFELGDLVLDLVLKQVTKAGEPVKLTKTEYNILKLLAKNMGKVLTHKQILKEVWGGNY 189 

Query: 83 VS-ESTITSHINAVRKAIGDTGGEQRLIRTVARKGFRFV 120 
V + H+ +R + D + R I T G+R V 

Sbjct: 190 VEHHHYVRIHVAQLRHKVEDNPAQPRFILTENGVGYRLV 228 

>giI13122184IembICAC32360.11 (AL583945) putative two component system response regulator 
[Streptomyces coe1icolor] 

Length = 27l 

Score = 37.7 bits (86), Expect = 0.36 
Identities = 26/90 (28%), Positives = 46/90 (50%), Gaps = 3/90 (3%) 

Query: 29 GDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVSESTI 88 
GD LD++ E+TR G + + F+LL L+ RV+SK ++L VW ++ + 

Sbjct: 177 GDLTLDEDSHEVTRSGDGIHLTATEFELLRFLMRNPRRVLSKAQILDRVWSYDFGGQANV 236 

Query: 89 TS-HINAVRKAIGDTGGEQRLIRTVARKGF 117 
+1+ +R+ I G + +1 T G+ 

Sbjct: 237 VELYISYLRRKI--DAGREPMIHTRRGAGY 264 

>giI16262974IrefINP_435767.11 (NC 003037) putative response regulator of two-component system 
[Sinorhizobium me1iloti] 

gi1145236241gb1AAK65179.11 (AE007243) putative response regulator of two-component system 
[Sinorhizobium meli1oti] 

Length = 240 

Score = 37.7 bits (86), Expect = 0.36 
Identities = 42/139 (30%), positives = 61/139 (43%), Gaps = 18/139 (12%) 

Query: 8 FASCPDSERGRPGDAEVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRV 67 
+ S PD REF D ++ R + R G VS+ F LLL L+ D V 

Sbjct: 119 YGSRPDVSR------EQIFRHADIEMNVTRIRVMRNGHAVSLSALQFRLLLQLLSMPDVV 172 

Query: 68 VSKDELLQAVWGGRI-VSESTITSHINAVRKAIGDTGGEQRLIRTVARKGFRFVGDIRIG 126 
S+D+L+ A W V T+ HI +R+A+ G + +IRTV G+ G 

Sbjct: 173 HSRDDLIAAGWPPEAEVEPRTVDIHIGHIRRALNQFGPD--VIRTVRSIGYSLDG----- 225 

Query: 127 GIGEVRQPVGPGAALQASG 145 
+ P G AL ++G 

Sbjct: 226 ----LAAPGGKSGALHSAG 240 

>giI5713266IgbIAAD47875.1IAF170884 1 (AF170884) transmembrane regulatory protein ToxR [Vibrio 
hol1isae] 

Length = 193 

Score = 37.7 bits (86), Expect = 0.36 
Identities = 21/83 (25%), Positives = 40/83 (47%), Gaps = 7/83 (8%) 

Query: 83 VSESTITSHINAVRKAIGDTGGEQRLIRTVARKGFRFVGDIRIGGIGEVRQPVGPGAALQ 142 
V +S++T 1+ +RK++ D+ ++TV ++G++ V + + EV P + + 

Sbjct: 6 VDDSSLTQSISTLRKSLKDSTKSPMFVKTVPKRGYQVVCSVEVYNEQEVELPEPAASVID 65 

i 
I 

[' 
1- ~ 

,. 
I 

! 

I ! 

( 

I 
l· , _J 



I.! 
I! 

i 
L 

I 

Query: 143 ASGGSGE-------TASALVLPD 158 
+ E TA L LPD 

Sbjct: 66 ETAAKKEPELLSDNTAQTLPLPD 88 
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>gi1156000781ref1NP 253572.11 (NC_002516) two-component response regulator [Pseudomonas 
aeruginosa) 

gil113527481pirllG83036 two-component response regulator PA4885 [imported) - Pseudomonas 
aeruginosa (strain PA01) 

gi199511591gb1AAG08270.11AE004901 12 (AE004901) two-component response regulator [Pseudomonas 
aeruginosa) 

Length = 229 

Score = 37.7 bits (86), Expect = 0.37 
Identities = 30/102 (29%), positives = 49/102 (47%), Gaps = 1/102 (0%) 

Query: 16 RGRPGDAEVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQ 75 
RG +AE Q D LD RR+++R+GQV+++ + F LL L+ V+S+ + 

Sbjct: 117 RGVVREAE-QVQLADLQLDVLRRKVSRQGQVIALTNKEFALLHLLMRREGEVLSRTLIAS 175 

Query: 76 AVWGGRIVSESTITSHINAVRKAIGDTGGEQRLIRTVARKGF 117 
VW S++ + +A D +LI TV G+ 

Sbjct: 176 EVWDMNFDSDTNVVDVAIKRLRAKVDNPFPNKLIHTVRGIGY 217 

>giI15839123IrefINP_299811.11 (NC_002488) two-component system, regulatory protein [Xylella 
fastidiosa 9a5c) 

gil11278060lpirllB82546 two-component system, regulatory protein XF2534 [imported) -
Xylella fastidiosa (strain 9a5c) 

gi191077411gb1AAF85331.11AE004060 6 (AE004060) two-component system, regulatory protein 
[Xylella 

fastidiosa 9a5c) 
Length = 225 

Score = 37.7 bits (86), Expect = 0.37 
Identities = 25/90 (27%), Positives = 46/90 (50%), Gaps = 1/90 (1%) 

Query: 29 GDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVSESTI 
GD + + E+ RRG+++ + P +L L+ VV++ +L VWG + ++ 

Sbjct: 131 GDLEYNLDTLEVRRRGKLLQLNPTGLKILQALMEATPAVVTRQDLETRVWGEELPDSDSL 

Query: 89 TSHINAVRKAIGDTGGEQRLIRTVARKGFR 118 
HI+ +R A+ D + LI+T G+R 

Sbjct: 191 RVHIHGLR-AVVDKPFDVPLIQTRHGIGYR 219 

88 

190 

>giI15902120IrefINP_357670.11 (NC_003098) Response regulator [Streptococcus pneumoniae R6) 
gi1154576111gb1AAK98880.11 (AE008392) Response regulator [Streptococcus pneumoniae R6) 

Length = 232 

Score = 37.4 bits (85), Expect = 0.38 
Identities = 26/103 (25%), Positives = 53/103 (51%), Gaps = 3/103 (2%) 

Query: 18 RPGDAEVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAV 77 
R G+ E+ G+ ++ E+ +++ + + F+LL L +RV SK +L + + 

Sbjct: 123 RGGETEL-ISLGNLKMNHSSHEVQIGEEMLDLTVKSFELLWILASNPERVFSKTDLYEKI 181 

Query: 78 WGGRIVSES-TITSHINAVRKAIGDTGGEQR-LIRTVARKGFR 118 
W V ++ T+ HI+A+R+ + +Q I+TV G++ 

Sbjct: 182 WKEDYVDDTNTLNVHIHALRQELAKYSSDQTPTIKTVWGLGYK 224 

>giI15610261IrefINP_217640.11 (NC_000962) hypothetical protein Rv3124 [Mycobacterium 
tuberculosis 

H37Rv) 
gil74788831pirllC70922 probable regulatoryprotein - Mycobacterium tuberculosis (strain 

H37RV) 
gi120766971ernb1CAB08381.11 (Z95150) hypothetical protein Rv3124 [Mycobacterium tuberculosis 

H37Rv) 
Length = 289 

Score 37.4 bits (85), Expect 0.38 



Identities = 27/88 (30%), Positives = 49/88 (55%), Gaps = 4/88 (4%) 

Query: 39 ELTRRGQVVSVG-PQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVSES--TITSHINAV 95 
EL RG + +G P+ +L L+ +R++VV+ D L+QA+W + + T+ ++1 + 

Sbjct: 10 ELNLRGTKLPLGTPKQRAVLAMLLLSRNQVVAADALVQAIWEKSPPARARRTVRTYICNL 69 

Query: 96 RKAIGDTGGEQRLIRTVARKGFR-FVGD 122 
R+ + D G + R I G+R +GD 

Sbjct: 70 RRTLSDAGVDSRNILVSEPPGYRLLIGD 97 
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>g i I15614507Ire f INP_242810.11 
gi1101745621dbj1BAB05663.11 

Length = 229 

(NC 002570) two-component response regulator [Bacillus halodurans] 
(AP001513) two-component response regulator [Bacillus halodurans] 

Score = 37.4 bits (85), Expect = 0.38 
Identities = 26/99 (26%), Positives = 49/99 (49%), Gaps = 5/99 (5%) 

Query: 26 FMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVSE 85 
+ F + + R++ GQ +S+ + +DLL+ L+ R RV +++ L +WG 

Sbjct: 133 YRFNELRIQPSGRKVFVNGQEISLTKKEYDLLVFLLEHRGRVFTREHLHDRLWGMDTQQG 192 

Query: 86 S--TITSHINAVRKAIGDTGGEQRLIRTVARKGFRFVGD 122 
+ T+ +HI +R + R I+TV G++F D 

Sbjct: 193 TLRTVDTHIKTLRLKLKPA---DRFIKTVWGVGYKFEVD 228 

>giI15842697IrefINP_337734.11 (NC_002755) transcriptional regulator, AfsR/DnrI/RedD family 
[Mycobacterium tuberculosis CDC1551] 

gi1138830171gb1AAK47548.11 (AE007136) transcriptional regulator, AfsR/DnrI/RedD family 
[Mycobacterium tuberculosis CDC1551] 

Length = 311 

Score = 37.4 bits (85), Expect = 0.39 
Identities = 27/88 (30%), positives = 49/88 (55%), Gaps = 4/88 (4%) 

Query: 39 ELTRRGQVVSVG-PQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVSES--TITSHINAV 95 
EL RG + +G P+ +L L+ +R++VV+ D L+QA+W + + T+ ++1 + 

Sbjct: 32 ELNLRGTKLPLGTPKQRAVLAMLLLSRNQVVAADALVQAIWEKSPPARARRTVRTYICNL 91 

Query: 96 RKAIGDTGGEQRLIRTVARKGFR-FVGD 122 
R+ + D G + R I G+R +GD 

Sbjct: 92 RRTLSDAGVDSRNILVSEPPGYRLLIGD 119 

>giI20090223IrefINP_616298.11 (NC_003552) Q-linked GlcNAc transferase [Methanosarcina 
acetivorans 

str. C2A] 
gi1199152151gb1AAM04778.11 (AE010806) Q-1inked GlcNAc transferase [Methanosarcina acetivorans 

str. C2A] 
Length = 400 

Score = 37.4 bits (85), Expect = 0.40 
Identities = 35/128 (27%), Positives = 54/128 (41%), Gaps = 11/128 (8%) 

Query: 323 EAALPLFYRAIELDQEFASAYAGAAWCYFWRKLNGWMVDRAEEIAEGARLARRAVELGRD 382 
E A+ + +A+EL ++ +A+ G A LN + +A E + +E D 

Sbjct: 138 ERAVEAYGKALELRPDYPNAWYGKA-------LN---LSQAGSYEEAVEAYEKVLEESPD 187 

Query: 383 DAVALTRSGHALGHLVGDLDGGIALIDRARLLNPNFAPAWFLGGFLRVFRGEPESAIERI 442 
A G ALG + G D I D+A ++P F AW+ G G A++ 

Sbjct: 188 YKEAWAGKGIALGQM-GRYDEAIIAYDKAIEIDPGFLEAWYYKGVDLDSLGSHRQALKAY 246 

Query: 443 ERAARLSP 450 
E ALP 

Sbjct: 247 EKAVELDP 254 

Score = 33.1 bits (74), Expect = 8.8 
Identities = 50/199 (25%), positives = 77/199 (38%), Gaps = 14/199 (7%) 

Query: 323 EAALPLFYRAIELDQEFASAYAGAAWCYFWRKLNGWMVDRAEEIAEGARLARRAVELGRD 382 
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+ A+ + +AIE+D F AW Y G +D + + +AVEL + 
Sbjct: 206 DEAIIAYDKAIEIDPGFLE-----AWYY-----KGVDLDSLGSHRQALKAYEKAVELDPE 255 

Query: 383 DAVALTRSGHALGHLVGDLDGGIALIDRARLLNPNFAPAWFLGGFLRVFRGEPESAIEHI 442 
+ A G L +L + I D+A +N + W+ GF E A+E 

Sbjct: 256 NDDAWNNMGIDLENL-EKYEEAINAFDKAIAINSENSDVWYNKGFTLSQMHRFEEAVEAY 314 

Query: 443 EHAARLSPLDQEMFRMQAGTALAHFFAGRFDSALVWAERALGNLPSLLVAVALVAASHAL 502 
A +L P E + G LA F+ AL E+AL + A + 

Sbjct: 315 RKATQLDPEYLEAY-TSLGFVLAQL--KNFEEALETYEKALELDQGAADSWFGKAVCLSF 371 

Query: 503 AGRTEEARKTMQRLRALDP 521 
GR EEA ++ +DP 

Sbjct: 372 LGREEEAEDAYRKAVEIDP 390 
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>gi1791181pir11S01366 regulatory protein ompR - Salmonella typhimurium 
gi1476641emb1CAA30934.11 (X12374) ompR regulatory protein (AA 1 - 239) [Salmonella 

typhimurium) 
gi15875701emb1CAA55076.11 (X78270) ompR [Salmonella typhi) 

Length = 239 

Score = 37.4 bits (85), Expect = 0.41 
Identities = 29/107 (27%), positives = 49/107 (45%), Gaps = 1/107 (0%) 

Query: 17 GRPGDAEVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQA 76 
G P E FG + L+ RE+ R + + + F +L LV +S+D+L+ 

Sbjct: 129 GAPSQEEAVIAFGKFKLNLGTREMFREDEPMPLTSGEFAVLKALVSHPREPLSRDKLMNL 188 

Query: 77 VWGGRIVS-ESTITSHINAVRKAIGDTGGEQRLIRTVARKGFRFVGD 122 
G + E +1 1+ +R+ + + R I+TV G+ FV D 

Sbjct: 189 ARGREYSAMERSIDVQISRLRRMVEEDPAHPRYIQTVWGLGYVFVPD 235 

>giI2108342IembICAA70146.11 (Y08950) OmpR protein [Yersinia enteroco1itica) 
Length = 239 

Score = 37.4 bits (85), Expect = 0.42 
Identities = 29/107 (27%), Positives = 49/107 (45%), Gaps = 1/107 (0%) 

Query: 17 GRPGDAEVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQA 76 
G P E FG + L+ RE+ R + + + F +L LV +S+D+L+ 

Sbjct: 129 GAPSQEETVIAFGKFKLNLGTREMFREDEPMPLTSGEFAVLKALVSHPREPLSRDKLMNL 188 

Query: 77 VWGGRIVS-ESTITSHINAVRKAIGDTGGEQRLIRTVARKGFRFVGD 122 
G + E +1 1+ +R+ + + R I+TV G+ FV D 

Sbjct: 189 ARGREYSAMERSIDVQISRLRRMVEEDPAHPRYIQTVWGLGYVFVPD 235 

>gi1158925161ref1NP 360230.11 (NC 003103) petR protein [Rickettsia conorii) 
gi1156196761gb1AAL03131.11 (AE008620) petR protein [Rickettsia conorii) 

Length = 226 

Score = 37.4 bits (85), Expect = 0.43 
Identities = 24/90 (26%), positives = 44/90 (48%), Gaps = 3/90 (3%) 

Query: 28 FGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVSEST 87 
FG+ + + +E T+ Q+VS+ LL L+ + S+ EL + + G +S + 

Sbjct: 136 FGNNFYNSDTKEFTKNNQIVSLSSTEQKLLEILIKNSGKSTSRFELSKIMGG---LSMRS 192 

Query: 88 ITSHINAVRKAIGDTGGEQRLIRTVARKGF 117 
I I +R IDE + ++TV +G+ 

Sbjct: 193 IDVQITRIRSKIEDNPKEPKYLKTVRNEGY 222 

>gi1179429921pdb11KGSIA Chain A, Crystal Structure At 1.50 A Of An OmprPHOB HOMOLOG FROM 
Thermotoga Maritima 

Length = 225 

Score = 37.4 bits (85), Expect = 0.43 
Identities = 21/82 (25%), positives = 42/82 (50%), Gaps = 1/82 (1%) 

Query: 16 RGRPGDAEVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQ 75 



R + + + GD +LD ++ R + + + + + +L +LV ++RVV+K+EL + 
Sbjct: 119 RRKSESKSTKLVCGDLILDTATKKAYRGSKEIDLTKKEYQILEYLVXNKNRVVTKEELQE 178 

Query: 76 AVWG-GRIVSESTITSHINAVR 96 
+W V + SHI +R 

Sbjct: 179 HLWSFDDEVFSDVLRSHIKNLR 200 
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>gi1162647491ref1NP 437541.11 (NC 003078) putative two component response regulator protein 
[Sinorhizobium melilotil 

gi1151408871emb1CAC49401.11 (AL603645) putative two component response regulator protein 
[Sinorhizobium meliloti] 

Length = 232 

Score = 37.4 bits (85), Expect = 0.43 
Identities = 32/107 (29%), positives = 51/107 (46%), Gaps = 3/107 (2%) 

Query: 16 RGRPGDAEV--QFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDEL 73 
R R G A V FG +D R + G+ ++ FD+L+ L R +S+++L 

Sbjct: lIB RRRNGSAAVARTLRFGRLEIDPGSRSVRIDGRECTLTSYQFDVLVALAENPGRTLSREQL 177 

Query: 74 LQAVWGGRIVS-ESTITSHINAVRKAIGDTGGEQRLIRTVARKGFRF 119 
+ AV G + + + +1 HI+ +R AI R I TV G+ F 

Sbjct: 178 MDAVKGEELDAFDRSIDVHISRIRAAIESDPKHPRRIITVRGAGYVF 224 

>gi1158039091ref1NP 289945.11 (NC 002655) response regulator (sensor, EnvZ) affecting 
transcription of ompC and ompF: outer membrane protein 
synthesis [Escherichia coli 0157:H7 EDL933] 

gil158335011refiNP 312274.11 (NC 002695) response regulator OmpR [Escherichia coli 0157:H7] 
giI16131282IrefINP-4l7864.ll (NC-0009l3) response regulator (sensor, EnvZ) affecting 

transcription of ompC and ompF: outer membrane protein 
synthesis [Escherichia coli K12] 

giI16762785IrefINP_458402.ll (NC_003l9B) two-component response regulator OmpR [Salmonella 
enterica subsp. enterica serovar Typhi] 

gil16766790lrefiNP 462405.11 (NC 003197) response regulator in two-component regulatory system 
with EnvZ, affecting transcription of ompC and ompF 
(OmpR family) [Salmonella typhimurium LT2] 

gil1291581splP0302510MPR ECOLI Transcriptional regulatory protein ompR 
gil74290631pirliRGECOR osmosensor response regulator ompR - Escherichia coli 
gi14532871gb1AAA16241.11 (J01656) OmpR protein [Escherichia coli] 
gi16020891emb1CAA545l0.ll (X77305) ompR [Salmonella typhi] 
gi16063391gb1AAA58202.ll (U18997) CG Site No. 434; alternate name ompB [Escherichia coli] 
gi117898091gb1AAC76430.11 (AE000416) response regulator (sensor, EnvZ) affecting 

transcription of ompC and ompF: outer membrane protein 
synthesis [Escherichia coli K12] 

gi1125180321gb1AAG58506.11AE005562 9 (AE005562) response regulator (sensor, EnvZ) affecting 
transcription of ompc and ompF: outer membrane protein 
synthesis [Escherichia coli 0157:H7 EDL933] 

gi1132768421emb1CAC34268.11 (AJ288905) OmpR protein [Shigella flexneri] 
gi11336372lldbj1BAB37670.ll (AP002565) response regulator OmpR [Escherichia coli 0157:H7] 
gi1164220611gb1AAL22364.ll (AE00886l) response regulator in two-component regulatory system 

with EnvZ, affecting transcription of ompC and ompF 
(OmpR family) [Salmonella typhimurium LT2] 

gi1165050911emb1CAD08ll2.11 (AL62728l) two-component response regulator OmpR [Salmonella 
enterica subsp. enterica serovar Typhi] 

Length = 239 

Score = 37.4 bits (85), Expect = 0.44 
Identities = 29/107 (27%), positives = 49/107 (45%), Gaps = 1/107 (O%) 

Query: 17 GRPGDAEVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQA 76 
G P E FG + L+ RE+ R + + + F +L LV +S+D+L+ 

Sbjct: 129 GAPSQEEAVIAFGKFKLNLGTREMFREDEPMPLTSGEFAVLKALVSHPREPLSRDKLMNL 188 

Query: 77 VWGGRIVS-ESTITSHINAVRKAIGDTGGEQRLIRTVARKGFRFVGD 122 
G + E +1 I+ +R+ + + R I+TV G+ FV D 

Sbjct: 189 ARGREYSAMERSIDVQISRLRRMVEEDPAHPRYIQTVWGLGYVFVPD 235 

>giI26l3088IgbIAAB84278.11 (AF030316) OmpR [Yersinia enterocolitica] 
Length = 192 
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Score = 37.4 bits (85), Expect = 0.44 
Identities = 29/107 (27%), Positives = 49/107 (45%), Gaps = 1/107 (0%) 

Query: 17 GRPGDAEVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQA 76 
G P E FG + L+ RE+ R + + + F +L LV +S+D+L+ 

Sbjct: 82 GAPSQEEAVIAFGKFKLNLGTREMFREDEPMPLTSGEFAVLKALVSHPREPLSRDKLMNL 141 

Query: 77 VWGGRIVS-ESTITSHINAVRKAIGDTGGEQRL1RTVARKGFRFVGD 122 
G + E +1 1+ +R+ + + R 1+TV G+ FV D 

Sbjct: 142 ARGREYSAMERS1DVQISRLRRMVEEDPAHPRYIQTVWGLGYVFVPD 188 
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>giI16804460IrefINP_465945.11 (NC 003210) similar to two-component response regulator [Listeria 
monocytogenes EGD-e] 

gi1164119101emb1CAD00500.11 (AL591983) similar to two-component response regulator [Listeria 
monocytogenes] 

Length = 231 

Score = 37.4 bits (85), Expect = 0.44 
Identities = 22/93 (23%), Positives = 47/93 (49%), Gaps = 1/93 (1%) 

Query: 27 MFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVSES 86 
+ G V+D+ +T G+ + + FD+L L RV S + + + +w + + S 

Sbjct: 136 IIGPIVVDRGLHVVTVGGKELHLTTSEFD1LFLLASEPGRVFSSEYIFEKIWQEKALGAS 195 

Query: 87 -TITSH1NAVRKA1GDTGGEQRL1RTVARKGFR 118 
T+ HI+ +R + + G + +1+T+ G++ 

Sbjct: 196 KTVMVH1SNLRDKLREAMGGENVIKTIWGVGYK 228 

>giI15602084IrefINP_245156.11 (NC_002663) ArcA [Pasteurella multocida] 
gi1127204441gb1AAK02303.11 (AE006056) ArcA [Pasteurella multocida] 

Length = 236 

Score = 37.4 bits (85), Expect = 0.45 
Identities = 25/101 (24%), Positives = 47/101 (45%), Gaps = 2/101 (1%) 

Query: 25 QFMFGDYVLDQERRELTR-RGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGR1V 
Q+ F + LD R L G+ + F +LH ++ +++ELL+ + G + 

Sbjct: 135 QYRFNGWTLDLNSRTL1NPEGEEYKLPRSEFRAMLHFCENPGKIQTREELLKKMTGRELK 

Query: 84 SES-TITSHINAVRKAIGDTGGEQRLIRTVARKGFRFVGDI 123 
+ T+ I +RK D +1 T+ +G+RF G++ 

Sbjct: 195 PQDRTVDVTIRRIRKHFEDHPETPEIIAT1HGEGYRFCGEL 235 

83 

194 

>giI16764820IrefINP_460435.11 (NC_003197) response regulator in two-component regulatory system 
with RstB (OmpR family) [Salmonella typhimurium LT2] 

gi1164199941gb1AAL20394.11 (AE008764) response regulator in two-component regulatory system 
with RstB (OmpR family) [Salmonella typhimurium LT2] 

Length = 243 

Score = 37.4 bits (85), Expect = 0.46 
Identities = 24/93 (25%), positives = 45/93 (47%), Gaps = 1/93 (1%) 

Query: 28 FGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVS-ES 86 
FG +D R + G +S+ F+LL L +++ +D LL+ + G + 

Sbjct: 141 FGALT1DPLNRAVQLNGDF1SLSTADFELLWELATHAGQ1MDRDALLKTLRGVNYDGLDR 200 

Query: 87 TITSHINAVRKAIGDTGGEQRL1RTVARKGFRF 119 
++ 1+ +RK + D+ E 1+T+ KG+ F 

Sbjct: 201 SVDVA1SRLRKKLLDSAAEPYR1KT1RNKGYLF 233 

>giI15900027I ref INP_344631.11 
pneumoniae TIGR4] 

gi158305381emb1CAB54578.11 
gi1149715491gb1AAK74271.11 

TIGR4] 

(NC_003028) DNA-binding response regulator [Streptococcus 

(AJ006397) response regulator [Streptococcus pneumoniae] 
(AE007325) DNA-binding response regulator [Streptococcus pneumoniae 

Length = 232 

Score 37.4 bits (85), Expect 0.46 



Identities ~ 26/103 (25%), Positives ~ 53/103 (51%), Gaps = 3/103 (2%) 

Query: 18 RPGDAEVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAV 77 
R G+ E+ G+ ++ E+ +++ + + F+LL L +RV SK +L + + 

Sbjct: 123 RGGETEL-ISLGNLKMNHSSHEVQIGEEMLDLTVKSFELLWILASNPERVFSKTDLYEKI 181 

Query: 78 WGGRIVSES-TITSHINAVRKAIGDTGGEQR-LIRTVARKGFR 118 
W V ++ T+ HI+A+R+ + +Q I+TV G++ 

Sbjct: 182 WKEDYVDDTNTLNVHIHALRQELAKYSSDQTPTIKTVWGLGYK 224 
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>giI16760440IrefINP_456057.11 (NC 003198) putative two-component response regulator [Salmonella 
enterica subsp. enterica serovar Typhi] 

gi1165027361emb1CAD01892.11 (AL627271) putative two-component response regulator [Salmonella 
enterica subsp. enterica serovar Typhi] 

Length = 243 

Score ~ 37.4 bits (85), Expect = 0.46 
Identities = 24/93 (25%), positives = 45/93 (47%), Gaps ~ 1/93 (1%) 

Query: 28 FGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVS-ES 86 
FG +D R + G +S+ F+LL L +++ +D LL+ + G + 

Sbjct: 141 FGALTIDPLNRAVQLNGDFISLSTADFELLWELATHAGQIMDRDALLKTLRGVNYDGLDR 200 

Query: 87 TITSHINAVRKAIGDTGGEQRLIRTVARKGFRF 119 
++ 1+ +RK + D+ E I+T+ KG+ F 

Sbjct: 201 SVDVAISRLRKKLLDSAAEPYRIKTIRNKGYLF 233 

>gi I16120479I ref INP_403792.11 
gi1159782411emb1CAC88999.11 

Length ~ 239 

(NC 003143) transcriptional regulatory protein [Yersinia pestis] 
(AJ414141) transcriptional regulatory protein [Yersinia pestis] 

Score = 37.4 bits (85), Expect = 0.48 
Identities = 29/107 (27%), Positives = 49/107 (45%), Gaps = 1/107 (0%) 

Query: 17 GRPGDAEVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQA 76 
G P E FG + L+ RE+ R + + + F +L LV +S+D+L+ 

Sbjct: 129 GAPSQEEAIIAFGKFKLNLGTREMFREDEPMPLTSGEFAVLKALVSHPREPLSRDKLMNL 188 

Query: 77 VWGGRIVS-ESTITSHINAVRKAIGDTGGEQRLIRTVARKGFRFVGD 122 
G + E +1 1+ +R+ + + R I+TV G+ FV D 

Sbjct: 189 ARGREYSAMERSIDVQISRLRRMVEEDPAHPRYIQTVWGLGYVFVPD 235 

>gi1158283171ref1NP 302580.11 (NC 002677) probable two-component system response regulator 
[Mycobacterium 1eprae] -

gi117312061sp1P548841RGX3_MYCLE Sensory transduction protein regX3 
gil21459271pirllS72906 phosphate sensor phoP - Mycobacterium leprae 
gi14670581gb1AAA17242.11 (U00018) phoP; B2168_C3_248 [Mycobacterium leprae] 
gi1130940101emb1CAC31956.11 (AL583925) probable two-component system response regulator 

[Mycobacterium leprae] 
Length ~ 198 

Score ~ 37.4 bits (85), Expect = 0.48 
Identities = 25/88 (28%), Positives ~ 46/88 (51%), Gaps ~ 4/88 (4%) 

Query: 16 RGRPGDAEVQ---FMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDE 
RG D+E+ G +D ER ++ G +++ + FDLL +L+ RV+++ + 

Sbjct: 89 RGGDDDSEISDGVLESGPLRMDVERHVVSVNGYAITLPLKEFDLLEYLMRNSGRVLTRGQ 

Query: 73 LLQAVWGGRIVSES-TITSHINAVRKAI 99 
L+ VWG V ++ T+ H+ +R I 

Sbjct: 149 LIDRVWGVDYVGDTKTLDVHVKRLRSKI 176 

72 

148 

>giI16262977IrefINP_435770.11 (NC_003037) putative response regulator of two-component system 
[Sinorhizobium me1iloti] 

gi1145236271gb1AAK65182.11 (AE007243) putative response regulator of two-component system 
[Sinorhizobium meliloti] 

Length = 249 

Score 37.0 bits (84), Expect 0.49 
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Identities = 30/106 (28%), Positives = 49/106 (45%), Gaps = 2/106 (1%) 

Query: 13 DSERGRPGDAEVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDE 72 
D + P E +FG ++ RR + + G F+LL L+ RV S+ E 

Sbjct: 136 DKQPTDPAREETAAIFGALRIEPGRRLVRYGDEGAQFGRIEFNLLRCLLEAPGRVRSRLE 195 

Query: 73 LLQAVW-GGRIVSESTITSHINAVRKAIGDTGGEQRLIRTVARKGF 117 
L++A W R V T+ H+ +R+ + G + LIRT+ G+ 

Sbjct: 196 LIEAAWPSNRYVQPRTVDVHVARLRRELERLTG-RPLIRTlRATGY 240 

Dow AgroSciences LLC 
Study ID: GH-C 5463 

Page 305 

>giI16081218IrefINP_393517.11 (NC_002578) 72K mitochondrial outer membrane protein related 
protein [Thermoplasma acidophilumJ 

gi1106391851emb1CACll187.11 (AL445063) 72K mitochondrial outer membrane protein related protein 
[Thermop1asma acidophilumJ 

Length = 201 

Score = 37.0 bits (84), Expect = 0.51 
Identities = 27/90 (30%), positives = 45/90 (50%), Gaps = 3/90 (3%) 

Query: 432 RGEPESAIEHIEHAARLSPLDQEMFRMQAGTALAHFFAGRFDSALVWAERALGNLPSLLV 491 
+G+ + A+E AA L DQ +F + AL + GR + AL E+A+ +P+ 

Sbjct: 96 KGDVDKALEDYSKAADLDSTDQ-IFVYKKYEALMNL--GRLNEALATIEKAIKIVPANYN 152 

Query: 492 AVALVAASHALAGRTEEARKTMQRLRALDP 521 
+ + A GR EEA + ++ + LDP 

Sbjct: 153 YLLMKADVLIRMGRKEEASEVIEEVEKLDP 182 

Score = 34.3 bits (77), Expect = 3.8 
Identities = 35/138 (25%), positives = 63/138 (45%), Gaps = 11/138 (7%) 

Query: 322 IEAALPLFYRAIELDQEFASAYAGAAWCYFWRKLNGWMVDRAEEIAEGARLARRAVELGR 381 

Sbjct: 65 

Query: 382 

Sbjct: 115 

Query: 442 

Sbjct: 174 

++ A+ F AI+++ + Y Y W+K + VD+A E +A +L 
VDKAIQEFTAAIKIENDIPDYYYNRGNAY-WKKGD---VDKALEDYS------KAADLDS 114 

DDAVALTRSGHALGHLVGDLDGGIALIDRARLLNPNFAPAWFLGGFLRVFRGEPESAlEH 441 
D + + + AL +L G L+ +A I++A + P + + + G E A E 

TDQIFVYKKYEALMNL-GRLNEALATIEKAIKIVPANYNYLLMKADVLIRMGRKEEASEV 173 

IEHAARLSPLDQEMFRMQ 459 
IE +L P +QE R++ 
IEEVEKLDPGNQEAERLR 191 

>giI496695IembICAA56022.11 (X79489) CDC27 D-618 protein [Saccharomyces cerevisiaeJ 
Length = 618 

Score = 37.0 bits (84), Expect = 0.52 
Identities = 49/200 (24%), positives = 80/200 (39%), Gaps = 16/200 (8%) 

Query: 323 EAALPLFYRAIELDQEFASAYAGAAWCYFWRKLNGWMVDRAEEIAEGARLARRAVELGRD 382 
+AA+ F +A +LD FA AY L G + R+A+ 

Sbjct: 417 DAAIKAFEKATQLDPNFAYAYT----------LQGHEHSSNDSSDSAKTCYRKALACDPQ 466 

Query: 383 DAVALTRSGHALGHLVGDLDGGIALIDRARLLNP-NFAPAWFLGGFLRVFRGEPESAIEH 441 
A G + L G + + ++AR +NP N GG L G E A+++ 

Sbjct: 467 HYNAYYGLGTSAMKL-GQYEEALLYFEKARSINPVNVVLICCCGGSLEKL-GYKEKALQY 524 

Query: 442 IEHAARLSPLDQEMFRMQAGTALAHFFAGRFDSALVWAERALGNLPSLLVAVALVAASHA 501 
E ALP + + + G L + R++ AL E + +P A L+ ++ 

Sbjct: 525 YELACHLQP-TSSLSKYKMGQLL--YSMTRYNVALQTFEELVKLVPDDATAHYLLGQTYR 581 

Query: 502 LAGRTEEARKTMQRLRALDP 521 
+ GR ++A K + LDP 

Sbjct: 582 IVGRKKDAIKELTVAMNLDP 601 

Score = 34.7 bits (78), Expect = 3.0 
Identities = 31/127 (24%), positives 52/127 (40%), Gaps 3/127 (2%) 



Query: 400 DLDGGIALIDRARLLNPNFAPAWFLGGFLRVFRGEPESAIEHIEHAARLSPLDQEMFRMQ 459 
D D I ++A L+PNFA A+ L G +SA A P + + 

Sbjct: 415 DHDAAIKAFEKATQLDPNFAYAYTLQGHEHSSNDSSDSAKTCYRKALACDP---QHYNAY 471 

Query: 460 AGTALAHFFAGRFDSALVWAERALGNLPSLLVAVALVAASHALAGRTEEARKTMQRLRAL 519 
G + G+++ AL++ E+A P +V + S G E+A + + L 

Sbjct: 472 YGLGTSAMKLGQYEEALLYFEKARSINPVNVVLICCCGGSLEKLGYKEKALQYYELACHL 531 

Query: 520 DPSLRVS 526 
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Sbjct: 532 P+ +S 1',':, QPTSSLS 538 \ 

>giI6319387IrefINP_009469.11 (NC_001134) Protein required for cell cycle; Cdc27p [Saccharomyces 
cerevisiae] 

gi15848971sp1P380421CC27_YEAST Cell division control protein 27 
gil6261181pirllS45825 cell division control protein CDC27 - yeast (Saccharomyces 

cerevisiae) 
gi15361361emb1CAA84905.11 (Z35845) ORF YBL084c [Saccharomyces cerevisiae] 

Length = 758 

Score = 37.0 bits (84), Expect = 0.52 
Identities = 49/200 (24%), positives = 80/200 (39%), Gaps = 16/200 (8%) 

Query: 323 EAALPLFYRAIELDQEFASAYAGAAWCYFWRKLNGWMVDRAEEIAEGARLARRAVELGRD 382 
+AA+ F +A +LD FA AY L G + R+A+ 

Sbjct: 557 DAAIKAFEKATQLDPNFAYAYT----------LQGHEHSSNDSSDSAKTCYRKALACDPQ 606 

Query: 383 DAVALTRSGHALGHLVGDLDGGIALIDRARLLNP-NFAPAWFLGGFLRVFRGEPESAlEH 441 
A G + L G + + ++AR +NP N GG L G E A+++ 

Sbjct: 607 HYNAYYGLGTSAMKL-GQYEEALLYFEKARSINPVNVVLICCCGGSLEKL-GYKEKALQY 664 

Query: 442 IEHAARLSPLDQEMFRMQAGTALAHFFAGRFDSALVWAERALGNLPSLLVAVALVAASHA 501 
E ALP + + + G L + R++ AL E + +P A L+ ++ 

Sbjct: 665 YELACHLQP-TSSLSKYKMGQLL--YSMTRYNVALQTFEELVKLVPDDATAHYLLGQTYR 721 

Query: 502 LAGRTEEARKTMQRLRALDP 521 
+ GR ++A K + LDP 

Sbjct: 722 IVGRKKDAIKELTVAMNLDP 741 

Score = 34.7 bits (78), Expect = 3.0 
Identities = 31/127 (24%), positives = 52/127 (40%), Gaps = 3/127 (2%) 

Query: 400 DLDGGIALIDRARLLNPNFAPAWFLGGFLRVFRGEPESAIEHIEHAARLSPLDQEMFRMQ 459 
D D I ++A L+PNFA A+ L G +SA A P + + 

Sbjct: 555 DHDAAIKAFEKATQLDPNFAYAYTLQGHEHSSNDSSDSAKTCYRKALACDP---QHYNAY 611 

Query: 460 AGTALAHFFAGRFDSALVWAERALGNLPSLLVAVALVAASHALAGRTEEARKTMQRLRAL 519 
G + G+++ AL++ E+A P +V + S G E+A + + L 

Sbjct: 612 YGLGTSAMKLGQYEEALLYFEKARSINPVNVVLICCCGGSLEKLGYKEKALQYYELACHL 671 

Query: 520 DPSLRVS 526 
P+ +S 

Sbjct: 672 QPTSSLS 678 

>giI7669466IgbIAAF66142.11 (U81488) putative response regulator [Lactococcus lactis subsp. 
cremoris] 

Length = 228 

Score = 37.0 bits (84), Expect = 0.53 
Identities = 30/98 (30%), Positives = 50/98 (50%), Gaps = 7/98 (7%) 

Query: 31 YVLDQERRELTRR-----GQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRI-VS 84 
Y LD + +LT G+ V++ + F LL + + R VVS+ ++L VWG 

Sbjct: 131 YELDYLKVDLTAHTTEVAGKTVNLTQREFALLSYFLEHRGIVVSRADILDDVWGMDFDGQ 190 

Query: 85 ESTITSHINAVRKAIGDTGGEQRLIRTVARKGFRFVGD 122 
E+T+ +++ +R I D + LI TV G+R G+ 

Sbjct: 191 ENTVDAYVRYLRATI-DLPNHKSLIETVRGVGYRLNGE 227 
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>gi121940391pdb110DDI Ompr C-Terminal Domain (Ompr-C) From Escherichia Coli 
Length = 118 

Score = 37.0 bits (84), Expect = 0.54 
Identities = 29/107 (27%), positives = 49/107 (45%), Gaps = 1/107 (0%) 

Query: 17 GRPGDAEVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQA 76 
G P E FG + L+ RE+ R + + + F +L LV +S+D+L+ 

Sbjct: 8 GAPSQEEAVIAFGKFKLNLGTREMFREDEPMPLTSGEFAVLKALVSHPREPLSRDKLMNL 67 

Query: 77 VWGGRIVS-ESTITSHINAVRKAIGDTGGEQRLIRTVARKGFRFVGD 122 
G + E +1 1+ +R+ + + R I+TV G+ FV 0 

Sbjct: 68 ARGREYSAMERSIDVQISRLRRMVEEDPAHPRYIQTVWGLGYVFVPD 114 
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>giI18311346IrefINP_563280.11 (NC_003366) two-component response regulator [Clostridium 
perfringens] 

gi1181460301dbj1BAB82070.11 (AP003194) two-component response regulator [Clostridium 
perfringens] 

Length = 232 

Score = 37.0 bits (84), Expect = 0.55 
Identities = 23/90 (25%), positives = 43/90 (47%), Gaps = 1/90 (1%) 

Query: 30 DYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIV-SESTI 88 
0 +0 ++++ RG+ + + + +L L R+ S E+ + VW SE+T+ 

Sbjct: 140 DLTIDTVNKQVSLRGENIKLTATEYKILTLLASHPGRIFSIKEIYERVWEEPFYKSENTV 199 

Query: 89 TSHINAVRKAIGDTGGEQRLIRTVARKGFR 118 
T HI +R+ I E 1+ V G++ 

Sbjct: 200 TVHIRRMREKIEINSKEPEYIKVVWGLGYK 229 

>giI6117972IgbIAAF03932.1IAF139908_2 (AF139908) LisR [Listeria monocytogenes] 
Length = 226 

Score = 37.0 bits (84), Expect = 0.55 
Identities = 23/104 (22%), Positives = 52/104 (49%), Gaps = 2/104 (1%) 

Query: 15 ERGRPGDAEVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELL 74 
E + + + ++++E R + R +++ + + ++LLL L+ + V++++ LL 

Sbjct: 120 ENAEQSAKQTTLQYRNLIVEKENRIVKRDEEIIDLTKREYELLLTLMENVNIVLTREVLL 179 

Query: 75 QAVWGGRIVSESTITS-HINAVRKAIGDTGGEQRLIRTVARKGF 117 
VWG E+ + ++ +R I 0 E+ I+TV G+ 

Sbjct: 180 NKVWGYETEVETNVVDVYVRYLRNKI-DHPDEESYIQTVRGTGY 222 

>giI2076608IembICAB08413.11 (Z95151) unknown [Mycobacterium leprae] 
Length = 120 

Score = 37.0 bits (84), Expect = 0.56 
Identities = 30/100 (30%), Positives = 50/100 (50%), Gaps = 9/100 (9%) 

Query: 17 GRPGDAEVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQA 76 
GR + F 0 LD+E E + ++VS+ P F LL +V V++ +L 

Sbjct: 15 GRAAPCTARLSFADVELDEETHEAWKADELVSLSPTEFTLLRCVVINAGTVLNTPNILDH 74 

Query: 77 VW----GGRIVSESTITSHINAVRKAIGDTGGEQRLIRTV 112 
VW GG + + + S++ +R+ I DT E+RL+ T+ 

Sbjct: 75 VWCYRFGGPV---NMVESYVLYLRRQI-DT-REKRLLHTL 109 

>giI17351934IgbIAAL38203.1IAF319447 1 (AF319447) putative response regulator RR96 [Listeria 
monocytogenes] 

Length = 232 

Score = 37.0 bits (84), Expect = 0.56 
Identities = 22/91 (24%), positives = 46/91 (50%), Gaps = 1/91 (1%) 

Query: 29 GDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVSES-T 87 
G V+D+ +T G+ + + FD+L L RV S + + + +W + + S T 



Sbjct: 139 GPIVVDRGLHVVTVGGKELHLTTSEFDILFLLASEPGRVFSSEYIFEKIWQEKALGASKT 198 

Query: 88 ITSHINAVRKAIGDTGGEQRLIRTVARKGFR 118 
+ HI+ +R + + G + +I+T+ G++ 

Sbjct: 199 VMVHISNLRDKLREAMGGENVIKTIWGVGYK 229 
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>gi\18309822\ref\NP_561756.1\ (NC 003366) two-component response regulator [Clostridium 
perfringens] 

gi\18144500\dbj\BAB80546.1\ (AP003188) two-component response regulator [Clostridium 
perfringens] 

Length = 222 

Score = 37.0 bits (84), Expect = 0.56 
Identities = 19/77 (24%), positives = 42/77 (53%), Gaps = 1/77 (1%) 

Query: 28 FGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRI-VSES 86 
+GD L+ ++ RG+ + +L HL+ + VVS+++L+ +W I V ++ 

Sbjct: 130 YGDLKLNLSNGTISCRGKEEELTKNELKILSHLLKNKGNVVSREDLMDYMWNSDIFVDDN 189 

Query: 87 TITSHINAVRKAIGDTG 103 
T++ ++ +RK + + G 

Sbjct: 190 TLSVNVTRLRKKLEEVG 206 

>gi\541208\pir\ \S41887 ompR protein - Salmonella typhi 
Length = 239 

Score = 37.0 bits (84), Expect = 0.57 
Identities = 29/107 (27%), positives = 48/107 (44%), Gaps = 1/107 (0%) 

Query: 17 GRPGDAEVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQA 76 
G P E FG + L+ RE+ R + + + F +L LV +S+D L+ 

Sbjct: 129 GAPSQEEAVIAFGKFKLNLGTREMFREDEPMPLTSGEFAVLKALVSHPREPLSRDNLMNL 188 

Query: 77 VWGGRIVS-ESTITSHINAVRKAIGDTGGEQRLIRTVARKGFRFVGD 122 
G + E +1 1+ +R+ + + R I+TV G+ FV D 

Sbjct: 189 ARGREYSAMERSIDVQISRLRRMVEEDPAHPRYIQTVWGLGYVFVPD 235 

>gi\7481739\pir\ \T36369 response regulator - Streptomyces coelicolor 
gi\3980223\ernb\CAA10325.1\ (AJ131213) response regulator [Streptomyces coe1icolor A3(2)] 
gi\4585590\ernb\CAB4085.8.1\ (AL049628) response regulator [Streptomyces coe1icolor A3(2)] 

Length = 234 

Score = 37.0 bits (84), Expect = 0.59 
Identities = 29/92 (31%), Positives = 43/92 (46%), Gaps = 6/92 (6%) 

Query: 28 FGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWG-GRIVSES 86 
FGD +D + E+ R G+ V + P LLL V+S+D+LL+ VW G 

Sbjct: 145 FGDLEVDTDGMEVRRAGRPVGLTPTEMRLLLEFSSAPGTVLSRDKLLERVWDYGWGGDTR 204 

Query: 87 TITSHINAVRKAIGDTGGEQRLIRTVARKGFR 118 
+ H+ +R IG Q I TV G++ 

Sbjct: 205 VVDVHVQRLRTKIG-----QDRIETVRGFGYK 231 

>giI15893516\ref\NP_346865.1\ (NC 003030) Response regulator (CheY-like receiver domain and HTH 
DNA-binding domain) [Clostridium acetobuty1icum] 

gi\15023057\gb\AAK78205.1\AE007535 7 (AE007535) Response regulator (CheY-1ike receiver domain 
and HTH 

DNA-binding domain) [Clostridium acetobuty1icum] 
Length = 223 

Score = 37.0 bits (84), Expect = 0.61 
Identities = 19/91 (20%), positives = 48/91 (51%), Gaps = 3/91 (3%) 

Query: 28 FGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGR-IVSES 86 
F D ++ + + + + F ++ L+ D +VS+++++Q +W + ++ 

Sbjct: 132 FKDVIISLKNNTVYYNENSIELTKNEFKIIYVLMKNHDSIVSREKIMQELWQDESFIDDN 191 

Query: 87 TITSHINAVRKAIGDTGGEQRLIRTVARKGF 117 
T+T +IN +RK + + G + I+T+ +G+ 
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Sbjct: 192 TLTVNINRLRKKLKEIGVD--FIKTIKGQGY 220 
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>giI13472041Ire f INP_103608.11 
gi1140227861dbj1BAB49394.11 

Length = 551 

(NC 002678) hypothetical protein [Mesorhizobium loti] 
(AP002999) hypothetical protein [Mesorhizobium loti] 

Score = 37.0 bits (84), Expect = 0.62 
Identities = 27/98 (27%), positives = 47/98 (47%), Gaps = 3/98 (3%) 

Query: 360 VDRAEEIAEGARLARRAVELGRDDAVA-LTRSGHALGHLVGDLDGGIALIDRARLLNPNF 418 
V+ A +IA + E + A A R+G + GD D A D+A +NP 

Sbjct: 37 VEAAHKIAACTAIIEDKAEASDNRAAAYFNRAGALIRR--GDNDDAFADYDKAIGINPEL 94 

Query: 419 APAWFLGGFLRVFRGEPESAIEHIEHAARLSPLDQEMF 456 
+ A++ G + V +G+ + AI +++ ALP + E + 

Sbjct: 95 SAAYYNNGIILVLKGDYDRAITYLDQAIFLDPDNAEFY 132 

Score = 33.1 bits (74), Expect = 7.5 
Identities = 50/181 (27%), Positives = 76/181 (41%), Gaps = 24/181 (13%) 

Query: 300 SLDAHD---YYLRGMAKLHSGTHEAIEAALPLFYRAIELDQEFASAY--AGAAWCYFWRK 354 
SLD D Y +G+A L G + A+ F AI LD + A+AY G W RK 

Sbjct: 259 SLDPTDPSIRYNKGLAWLRKGDG---DRAIADFDEAIRLDPKMAAAYYDRGTEWL---RK 312 

Query: 355 LNGWMVDRAEEIAEGARLARRAVELGRDDAVALTRSGHALGHLVGDLDGGIALIDRARLL 414 
DR I + + + + L +A+AL G L L G+ + +A ++RA L 

Sbjct: 313 -----GDRDRAITDYSEV----ITLEPTNAMALNDRGFVLNEL-GEYERALADLNRAIGL 362 

Query: 415 NPNFAPAWFLGGFLRVFRGEPESAIEHIEHAARLSPLDQEMFRMQAGTALAHFFAGRFDS 474 
+P A + R +G+ A+ ALP + AG +F++G 

Sbjct: 363 DPKQAKIYSNRAIARAAKGDFAPALADYNQAIALDPNFPNAY---AGRGFVNFYSGMLAK 419 

Query: 475 A 475 
A 

Sbjct: 420 A 420 

>giI15643165IrefINP_228209.11 (NC_000853) response regulator [Thermotoga maritima] 
gil74440511pirllH72382 response regulator - Thermotoga maritima (strain MSB8) 
gi149809031gb1AAD35484.11AE001719 10 (AE001719) response regulator [Thermotoga maritima] 

Length = 225 

Score = 37.0 bits (84), Expect = 0.63 
Identities = 21/82 (25%), Positives = 42/82 (50%), Gaps = 1/82 (1%) 

Query: 16 RGRPGDAEVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQ 75 
R + + + GD +LD ++ R + + + + + +L +LV ++RVV+K+EL + 

Sbjct: 119 RRKSESKSTKLVCGDLILDTATKKAYRGSKEIDLTKKEYQILEYLVMNKNRVVTKEELQE 178 

Query: 76 AVWG-GRIVSESTITSHINAVR 96 
+W V + SHI +R 

Sbjct: 179 HLWSFDDEVFSDVLRSHIKNLR 200 

>gi1168004821ref1NP 470750.11 
giI16803417IrefINP=464902.11 

monocytogenes EGD-e] 

(NC_003212) two-component response regulator [Listeria innocua] 
(NC_003210) two-component response regulator [Listeria 

gi1164l07931emb1CAC99455.11 (AL591978) two-component response regulator [Listeria 
monocytogenes] 

gi1164l38871emb1CAC96645.11 (AL596168) two-component response regulator [Listeria innocua] 
Length = 226 

Score = 37.0 bits (84), Expect = 0.64 
Identities = 23/104 (22%), Positives = 52/104 (49%), Gaps = 2/104 (1%) 

Query: 15 ERGRPGDAEVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELL 74 
E + + + ++++E R + R +++ + + ++LLL L+ + V++++ LL 

Sbjct: 120 ENAEQSAKQTTLQYRNLIVEKENRIVKRDEEIIDLTKREYELLLTLMENVNIVLTREVLL 179 

Query: 75 QAVWGGRIVSESTITS-HINAVRKAIGDTGGEQRLIRTVARKGF 117 



VWG E+ + ++ +R I D E+ I+TV G+ 
Sbjct: 180 NKVWGYETEVETNVVDVYVRYLRNKI-DHPDEESYIQTVRGTGY 222 
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>giI15673417IrefINP_267591.11 (NC 002662) two-component system regulator [Lactococcus lactis 
subsp. lactis) 

gi1127244241gb1AAK05533.11AE006373 12 (AE006373) two-component system regulator [Lactococcus 
1actis 

subsp. 1actis) 
Length = 236 

Score = 36.6 bits (83), Expect = 0.65 
Identities = 22/71 (30%), positives = 42/71 (58%), Gaps = 1/71 (1%) 

Query: 32 VLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVSES-TITS 90 
V+D ++E+T +V+ + + F++L L ++VS++ELLQ WG +E+ TI 

Sbjct: 148 VIDFIKKEVTFDEKVLDLTKREFEILELLAKREGKIVSREELLQHFWGISDTAETRTIDV 207 

Query: 91 HINAVRKAIGD 101 
I+ +RK + + 

Sbjct: 208 LISKIRKKLNN 218 

>giI7339508IembICAB82844.11 
gi1145301001emb1CAC42209.11 

Length = 224 

(AJ277080) putative response regulator [Amyco1atopsis mediterranei) 
(AJ319869) rA protein [Amycolatopsis mediterranei) 

Score = 36.6 bits (83), Expect = 0.65 
Identities = 26/91 (28%), positives = 44/91 (47%), Gaps = 1/91 (1%) 

Query: 30 DYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVSESTIT 89 
D +D ++ RG+ VS+ P LLL L RV+S+ +LL+ VW + +S + 

Sbjct: 131 DLRIDTTSLTVSSRGEPVSLTPTELRLLLTLSRAPGRVLSRQQLLEEVWEHDYLGDSRLV 190 

Query: 90 SH-INAVRKAIGDTGGEQRLIRTVARKGFRF 119 
+ + +R I ++TV G+RF 

Sbjct: 191 DNCVQRLRAKIEADPAAPEYVQTVRGFGYRF 221 

>giI15613825IrefINP_242128.11 
gi1101738781dbj1BAB04981.11 

Length = 214 

(NC 002570) BH1262-unknown conserved protein [Bacillus halodurans] 
(AP001511) BH1262-unknown conserved protein [Bacillus halodurans) 

Score = 36.6 bits (83), Expect = 0.67 
Identities = 21/65 (32%), Positives = 32/65 (48%), Gaps = 1/65 (1%) 

Query: 362 RAEEIAEGARLARRAVELGRDDAVALTRSGHALGHLVGDLDGGIALIDRARLLNPNFAPA 421 
R E E A+ A+E D + G+ LG +VG+LD + D+A L + APA 

Sbjct: 2 REENYEEAAKAFNAAIEANPSDPIGFVNFGNLLG-MVGELDKALIFFDKAIGLQEDCAPA 60 

Query: 422 WFLGG 426 
++ G 

Sbjct: 61 YYGAG 65 

>gi1172328151ref1NP 489363.11 (NC 003272) two-component transcription regulator, complementary 
chromatic adaptation protein RcaC homolog [Nostoc sp. 
PCC 7120) 

gi1171344621dbj1BAB77022.11 (AP003599) ORF_ID:all5323-two-component transcription regulator, 
complementary chromatic adaptation protein RcaC homolog 
[Nostoc sp. PCC 7120] 

Length = 610 

Score = 36.6 bits (83), Expect = 0.68 
Identities = 23/93 (24%), Positives = 43/93 (45%), Gaps = 2/93 (2%) 

Query: 28 FGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRI--VSE 85 
+G LD E+T + +++ + F +L + R S+ +++ +W E 

Sbjct: 129 WGSLRLDPSSCEVTYADKPLNLTAKEFSILELFLRNNQRTFSRGAIVEKLWSAEKDPPEE 188 

Query: 86 STITSHINAVRKAIGDTGGEQRLIRTVARKGFR 118 
+TI SHI ++R+ + G I TV G+R 

Sbjct: 189 NTIKSHIKSLRQKLQAAGANYAFIETVYGMGYR 221 
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>giI16l26989IrefINP_42l553.11 
CB15] 

gi11342435llgb1AAK2472l.ll 
CB15] 

(NC_002696) DNA-binding response regulator [Caulobacter crescentus 

(AE00594l) DNA-binding response regulator [Caulobacter crescentus 

Length = 223 

Score = 36.6 bits (83), Expect = 0.71 
Identities = 26/106 (24%), Positives = 52/106 (48%), Gaps = 2/106 (1%) 

Query: 14 SERGRPGDAEVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDEL 
S R G G+ ++ R + R+G+ + + P+ F LL ++ + V++ L 

Sbjct: 116 SRRRETGAVATTLKVGELEMNLINRTVHRQGKEIDLQPREFQLLEFMMRHAGQSVTRTML 

Query: 74 LQAVWGGRIVSESTITS-HINAVRKAIGDTGGEQRLIRTVARKGFR 118 
L+ VW ++ + HI+ +R I D G ++ +++TV G+R 

Sbjct: 176 LEKVWEYHFDPQTNVIDVHISRLRSKI-DKGFDRAMLQTVRGAGYR 220 

>giI699378IgbIAAA63l38.ll (U15l87) mtrX [Mycobacterium leprae] 
Length = 113 

Score = 36.6 bits (83), Expect = 0.74 
Identities = 30/100 (30%), Positives = 50/100 (50%), Gaps = 9/100 (9%) 

73 

l75 

Query: 17 GRPGDAEVQFMFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQA 76 
GR + F D LD+E E + ++VS+ P F LL +V V++ +L 

Sbjct: 8 GRAAPCTARLSFADVELDEETHEAWKADELVSLSPTEFTLLRCVVINAGTVLNTPNILDH 67 

Query: 77 VW----GGRIVSESTITSHINAVRKAIGDTGGEQRLIRTV 112 
VW GG + + + S++ +R+ I DT E+RL+ T+ 

Sbjct: 68 VWCYRFGGPV---NMVESYVLYLRRQI-DT-REKRLLHTL 102 

>gill0956625IrefINP_06676l.11 (NC_002576) two-component response regulator-like protein 
[Rhodococcus equi] 

gi1106578731gb1AAG2l7l2.ll (AFl16907) two-component response regulator-like protein 
[Rhodococcus equi] 

gill080l0631dbj1BAB166l7.ll (AP001204) two-component response regulator [Rhodococcus equi] 
Length = 252 

Score = 36.6 bits (83), Expect = 0.75 
Identities = 22/77 (28%), Positives = 42/77 (53%), Gaps = 4/77 (5%) 

Query: 44 GQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVSESTITSHINAVRKAIGDTG 103 
G ++++ + FDLL + + + S+ +LL+ VW ST+T H+ +RK +G+ 

Sbjct: 159 GDMITLTSREFDLLAYFMKNPFVIHSRQDLLERVWKWSYGDLSTVTVHVRRLRKRLGNYS 218 

Query: 

Sbjct: 

104 

219 

GEQRLIRTVARKGFRFV 120 
I TV +G+R++ 

----RIETVWGRGYRWI 231 

>giI15596996IrefINP_250490.ll (NC 002516) probable two-component response regulator [Pseudomonas 
aeruginosa] 

gil113523221pirllC83420 probable two-component response regulator PA1799 [imported] -
Pseudomonas aeruginosa (strain PA01) 

giI9947782IgbIAAG05l88.lIAE004606_2 (AE004606) probable two-component response regulator 
[Pseudomonas 

aeruginosa] 
Length = 235 

Score = 36.6 bits (83), Expect = 0.75 
Identities = 27/93 (29%), positives = 44/93 (47%), Gaps = 1/93 (1%) 

Query: 28 FGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWG-GRIVSES 
FG +D+ RRE G + + F+LL L ++S+DE+L + G G 

Sbjct: 136 FGKLNIDRRRREAELEGLGIELTTMEFELLWLLASQAGEILSRDEILNQIRGIGFDGLNR 

Query: 87 TITSHINAVRKAIGDTGGEQRLIRTVARKGFRF 119 
++ I+ +R + D E I+TV KG+ F 

Sbjct: 196 SVDVCISKLRNKLKDNPREPVRIKTVWGKGYLF 228 

86 

195 



>giI3687663IgbIAAC62213.11 (AF049873) LcoR [Lactococcus lactis) 
Length = 222 

Score = 36.6 bits (83), Expect = 0.78 
Identities = 19/71 (26%), Positives = 41/71 (56%), Gaps = 1/71 (1%) 

Query: 28 FGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRI-VSES 86 
F + LD+E+ ++ +++ V P F+LL + ++ V S++++++ +WG V 

Sbjct: 127 FKNLSLDKEKFQIWINQKLLEVTPIEFNLLDMFLTHQNHVFSREQIIEHIWGLTADVDNR 186 

Query: 87 TITSHINAVRK 97 
T+ SHI +R+ 

Sbjct: 187 TVDSHIRNLRE 197 
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>giI6862579IgbIAAD30119.21 (AF135388) DNA binding response regulator RpaB [Tolypothrix sp. PCC 
7601) 

Length = 233 

Score = 36.6 bits (83), Expect = 0.82 
Identities = 25/90 (27%), Positives = 40/90 (43%), Gaps = 3/90 (3%) 

Query: 33 LDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWG---GRIVSESTIT 89 
+D +R++ + + + + F LL LV S+ E+LQ VWG R V + 

Sbjct: 135 IDTNKRQVYKGDERIRLTGMEFSLLELLVSRSGEAFSRSEILQEVWGYTPERHVDTRVVD 194 

Query: 90 SHINAVRKAIGDTGGEQRLIRTVARKGFRF 119 
HI+ +R + D LI T G+ F 

Sbjct: 195 VHISRLRAKLEDDPSNPELILTARGTGYLF 224 

>gi1157904101ref1NP 280234.11 (NC 002607) Vng1389c [Halobacterium sp. NRC-I) 
giI10580896IgbIAAG19714.11 (AE005057) Vng1389c [Halobacterium sp. NRC.-1) 

Length = 270 

Score = 36.6 bits (83), Expect = 0.83 
Identities = 41/153 (26%), Positives = 68/153 (43%), Gaps = 23/153 (15%) 

Query: 93 NAVRKAIGDTGGEQRLIRTVARKGFRFVGDIRIGGIGEVRQPVGPGAALQASGGSGETAS 152 
++V + T E +IR V F I +G G+ +PVG AL G +G+ 

Sbjct: III SSVYELFASTRAEPGVIRDV------FDVAIELGRKGQKGKPVG---ALFVVGDAGK--- 158 

Query: 153 ALVLPDKPSITVLPFQNLSGDPEQEYFADGIVEDIITALSRIRWLFVIARN----SSFRY 208 
V+ ++ PF+ + D IV ++ SR+ FVI+ + SS+RY 

Sbjct: 159 --VMTKSRPLSYNPFEK-----SHVHVGDPIVNVMLKEFSRLDGAFVISDSGKIVSSYRY 211 

Query: 209 KGRAVEVKDVGRELGVRYVLEGSVRKSGNRVRI 241 
E D+ + LG R++ G++ + N V I 

Sbjct: 212 LEPGAEGTDIPKGLGARHMAAGAITRDTNAVAI 244 

>giI15679902IrefINP_275211.11 (NC_000916) TPR-repeat-containing protein [Methanothermobacter 
thermautotrophicus) 

gil74595091pirllE69190 conserved hypothetical protein MTH68 - Methanobacterium 
thermoautotrophicum (strain Delta H) 

Length = 228 

Score = 36.2 bits (82), Expect = 0.91 
Identities = 46/197 (23%), Positives = 74/197 (37%), Gaps = 14/197 (7%) 

Query: 325 ALPLFYRAIELDQEFASAYAGAAWCYFWRKLNGWMVDRAEEIAEGARLARRAVELGRDDA 384 
AL F +AIEL+ + A+ G + + E + + ++L D 

Sbjct: 20 ALKCFEKAIELNPKNYRAWG----------TKGITLHNLKIYEEALKCYDKVLQLNPQDD 69 

Query: 385 VALTRSGHALGHLVGDLDGGIALIDRARLLNPNFAPAWFLGGFLRVFRGEPESAIEHIEH 444 
A G L G D + ++A +NP A AW G + G E A+E E 

Sbjct: 70 KAWNNKGLVFNEL-GRYDESLECYEKALQINPKLAEAWNNKGVVLSELGRYEEALECYEK 128 

Query: 445 AARLSPLDQEMFRMQAGTALAHFFAGRFDSALVWAERALGNLPSLLVAVALVAASHALAG 504 
A + P D + + G L G++ AL ++AL P A 

Sbjct: 129 ALEIDPEDDKTWN-NKGLVLEEL--GKYKDALECFQKALEINPEFADAWKWKGIILEDLK 185 
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Query: 505 RTEEARKTMQRLRALDP 521 
+ EE+ K ++ L+P 

Sbjct: 186 KPEESLKCYKKALKLNP 202 

Score = 33.1 bits (74), Expect = 8.6 
Identities = 27/131 (20%), Positives = 54/131 (40%), Gaps = 11/131 (8%) 

Query: 323 

Sbjct: 86 

Query: 383 

Sbjct: 136 

Query: 443 

Sbjct: 195 

EAALPLFYRAIELDQEFASAYAGAAWCYFWRKLNGWMVDRAEEIAEGARLARRAVELGRD 382 
+ +L + +A++++ + A A+ G ++ E +A+E+ + 
DESLECYEKALQINPKLAEAWNN----------KGVVLSELGRYEEALECYEKALEIDPE 135 

DAVALTRSGHALGHLVGDLDGGIALIDRARLLNPNFAPAWFLGGFLRVFRGEPESAIEHI 442 
D G L L G + +A +NP FA AW G + +PE +++ 
DDKTWNNKGLVLEEL-GKYKDALECFQKALEINPEFADAWKWKGIILEDLKKPEESLKCY 194 

EHAARLSPLDQ 453 
+ A +L+P Q 
KKALKLNPPKQ 205 
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>giI15678111IrefINP_275226.11 (NC_000916) Q-linked GlcNAc transferase [Methanothermobacter 
thermautotrophicusl 

gil74595111pirllF69210 conserved hypothetical protein MTH83 - Methanobacterium 
thermoautotrophicum (strain Delta H) 

gi126211201gb1AAB84589.11 (AE000799) Q-linked GlcNAc transferase [Methanothermobacter 
thermautotrophicusl 

Length = 379 

Score = 36.2 bits (82), Expect = 0.91 
Identities = 46/197 (23%), positives = 74/197 (37%), Gaps = 14/197 (7%) 

Query: 325 ALPLFYRAIELDQEFASAYAGAAWCYFWRKLNGWMVDRAEEIAEGARLARRAVELGRDDA 384 
AL F +AIEL+ + A+ G + + E + + ++L D 

Sbjct: 171 ALKCFEKAIELNPKNYRAWG----------TKGITLHNLKIYEEALKCYDKVLQLNPQDD 220 

Query: 385 VALTRSGHALGHLVGDLDGGIALIDRARLLNPNFAPAWFLGGFLRVFRGEPESAIEHIEH 444 
A G L G D + ++A +NP A AWG + G E A+E E 

Sbjct: 221 KAWNNKGLVFNEL-GRYDESLECYEKALQINPKLAEAWNNKGVVLSELGRYEEALECYEK 279 

Query: 445 AARLSPLDQEMFRMQAGTALAHFFAGRFDSALVWAERALGNLPSLLVAVALVAASHALAG 504 
A + P D + + G L G++ AL ++AL P A 

Sbjct: 280 ALEIDPEDDKTWN-NKGLVLEEL--GKYKDALECFQKALEINPEFADAWKWKGIILEDLK 336 

Query: 505 RTEEARKTMQRLRALDP 521 
+ EE+ K ++ L+P 

Sbjct: 337 KPEESLKCYKKALKLNP 353 

Score = 33.1 bits (74), Expect = 8.6 
Identities = 27/131 (20%), positives = 54/131 (40%), Gaps = 11/131 (8%) 

Query: 323 EAALPLFYRAIELDQEFASAYAGAAWCYFWRKLNGWMVDRAEEIAEGARLARRAVELGRD 382 
+ +L + +A++++ + A A+ G ++ E +A+E+ + 

Sbjct: 237 DESLECYEKALQINPKLAEAWNN----------KGVVLSELGRYEEALECYEKALEIDPE 286 

Query: 383 DAVALTRSGHALGHLVGDLDGGIALIDRARLLNPNFAPAWFLGGFLRVFRGEPESAIEHI 442 
D G L L G + +A +NP FA AW G + +PE +++ 

Sbjct: 287 DDKTWNNKGLVLEEL-GKYKDALECFQKALEINPEFADAWKWKGIILEDLKKPEESLKCY 345 

Query: 443 EHAARLSPLDQ 453 
+ A +L+P Q 

Sbjct: 346 KKALKLNPPKQ 356 

>giI18311222IrefINP_563156.11 (NC 003366) two-component response regulator [Clostridium 
perfringens 1 

gi1181459051dbj1BAB81946.11 (AP003193) two-component response regulator [Clostridium 
perfringensl 

Length = 155 



Score = 36.2 bits (82), Expect = 0.93 
Identities = 23/91 (25%), Positives = 42/91 (45%), Gaps = 1/91 (1%) 

Query: 30 DYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVSESTIT 89 
++ LD + L + + V P+ F L+ + + ++DELL VWG + I 

Sbjct: 63 NFKLDLYSQSLYKENVEIDVTPKEFLLMKIFMQNPGKAFTRDELLNLVWGIDFFGDPKIV 122 

Query: 90 S-HINAVRKAIGDTGGEQRLIRTVARKGFRF 119 
+1 +R I + + + I TV G+R+ 

Sbjct: 123 DVNIRRLRSKIEENSSKPKYIETVWGTGYRW 153 
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>giI15669130IrefINP_247935.11 (NC_000909) transformation sensitive protein [Methanococcus 
jannaschii) 

gi128425831sp1Q583501Y940_METJA Hypothetical protein MJ0940 
gil21293161pirllD64417 transformation sensitive protein homolog - Methanococcus jannaschii 
gi115916081gb1AAB98944.11 (U67537) transformation sensitive protein [Methanococcus 

jannaschii) 
Length = 318 

Score = 36.2 bits (82), Expect = 0.95 
Identities = 34/126 (26%), Positives = 53/126 (41%), Gaps = 8/126 (6%) 

Query: 399 GDLDGGIALIDRARLLNPNFAPAWFLGGFLRVFRGEPESAIEHIEHAARLS--PLDQEMF 456 
G+L + +D+A LNP+F A FL G+ +IE +E S P+ + 

Sbjct: 31 GNLLESLYYLDKALELNPDFKFAKFLKAISLAILGDINKSIECLEDITSNSNDPVAYALL 90 

Query: 457 RMQAGTALAHFFAGRFDSALVWAERALGNLPSLLVAVALVAASHALAGRTEEARKTMQRL 516 
+ G FD+AL E++LG A L L+G+ +E K RL 

Sbjct: 91 ------GQLYELLGNFDNALECYEKSLGIEEKFATAFFLKVLCLGLSGKYDELLKCCDRL 144 

Query: 517 RALDPS 522 
+ P+ 

Sbjct: 145 ISFAPN 150 

>giI17227939I r e f INP_484487.11 
gi1171297881dbj1BAB72401.11 

7120) 
Length = 290 

(NC 003272) hypothetical protein [Nostoc sp. PCC 7120) 
(AP003582) ORF_ID:all0443-hypothetica1 protein [Nostoc sp. PCC 

Score = 36.2 bits (82), Expect = 0.96 
Identities = 44/180 (24%), Positives = 77/180 (42%), Gaps = 23/180 (12%) 

Query: 360 VDRAEEIAEGARLARRAVELGR----DDAVALTRSGHALG-------HLVGDL------- 401 
+D A+ +G LA+ A +LG+ + A+A R L L+G L 

Sbjct: 35 LDPAKLEKQGLSLAQEAAQLGQFQQYELALARARLASQLAPGNDKVWFLLGGLQLQTKNF 94 

Query: 402 DGGIALIDRARLLNPNFAPAWFLGGFLRVFRGEPESAIEHIEHAARLSPLDQE-MFRMQA 460 
DG IA ++R++ +NP A F G + + ++AIEH + L P + + +F + 

Sbjct: 95 DGAIASLNRSKTINPKNADVLFALGSANFQQKKYQAAIEHYQAGLALKPNEADGLFDL-- 152 

Query: 461 GTALAHFFAGRFDSALVWAERALGNLPSLLVAVALVAASHALAGRTEEARKTMQRLRALD 520 
A++ GR A+ +A+ A+ + + G EA K Q ++D 

Sbjct: 153 --GNAYYMIGRLPDAIAQYNKAVAQDRKFWPAINNIGLINYEQGNVSEAIKRWQTAVSID 210 

>gi1158960151ref1NP 349364.11 (NC_003030) Response regulator (CheY receiver domain and HTH-type 
DNA-binding domain) [Clostridium acetobutylicum) 

gi1150257971gb1AAK80704.11AE007774 1 (AE007774) Response regulator (CheY receiver domain and 
HTH-type 

DNA-binding domain) [Clostridium acetobuty1icum) 
Length = 228 

Score = 36.2 bits (82), Expect = 0.99 
Identities = 26/95 (27%), Positives = 48/95 (50%), Gaps = 3/95 (3%) 

Query: 27 MFGDYVLDQERRELTRRGQVVSVGPQVFDLLLHLVGTRDRVVSKDELLQAVWGGRIVSES 86 
+ G +++ E+ + ++S+ P ++LL +L+ +SKD++L+ vwG E 

Sbjct: 135 VIGPFLIKDSAHEIIYKDDILSLSPTEYNLLKYLLLNNGIALSKDQILEKVWGYDFTGEK 194 
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Query: 87 T1TS-H1NAVRKA1GDTGGEQRL1RTVARKGFRFV 120 
I +1 +R I D +1RTV G++ V 

Sbjct: 195 N1VEVY1RYLRDK1SDK--NHT11RTVRGVGYKVV 227 

Database: All non-redundant GenBank CDS 
trans1ations+PDB+SwissProt+P1R+PRF 

Posted date: Apr 29, 2002 3:56 AM 
Number of letters in database: 290,391,215 
Number of sequences in database: 925,521 

Lambda K H 
0.322 0.139 0.410 

Gapped 
Lambda K H 

0.267 0.0410 0.140 

Matrix: BLOSUM62 
Gap Penalties: Existence: 11, Extension: 1 
Number of Hits to DB: 308,048,510 
Number of Sequences: 925521 
Number of extensions: 12958400 
Number of successful extensions: 41604 
Number of sequences better than 10.0: 603 
Number of HSP's better than 10.0 without gapping: 265 
Number of HSP's successfully gapped in prelim test: 342 
Number of HSP's that attempted gapping in prelim test: 40924 
Number of HSP's gapped (non-prelim): 801 
length of query: 554 
length of database: 290,391,215 
effective HSP length: 125 
effective length of query: 429 
effective length of database: 174,701,090 
effective search space: 74946767610 
effective search space used: 74946767610 
T: 11 
A: 40 
Xl: 16 ( 7.4 bits) 
X2: 38 (14.6 bits) 
X3: 64 (24.7 bits) 
Sl: 41 (21. 9 bits) 
S2: 74 (33.1 bits) 
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