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SUMMARY

Aryloxyalkanoate dioxygenase-12 (AAD-12) protein, encoded by a plant-optimized aad-12 gene
originally from soil bacterium Delftia acidovorans, was expressed in soybean (Glycine max L.)
events DAS-68416-4 and DAS-44406-6. AAD-12 provides tolerance to 2,4-
dicholorophenoxyacetic acid (2,4-D), fluroxypyr, and triclopyr-based herbicides. In this study,
the amino acid sequence of the AAD-12 protein was evaluated for sequence similarity to known
protein toxins using a BLASTp search against an up-to-date GenBank non-redundant protein
database (update to February 18, 2011). All the sequence alignments returned by the search
were associated with dioxygenase or similar proteins. The results indicated that the AAD-12
protein expressed in soybean events DAS-68416-4 and DAS-44406-6 contains no significant

sequence similarity with any known toxic protein that is harmful to humans or animals.
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Sequence Similarity Assessment of AAD-12 Protein to Known Toxins by Bioinformatics
Analysis
(Update, February, 2011)

ABSTRACT

Aryloxyalkanoate dioxygenase-12 (AAD-12) protein, encoded by a plant-optimized aad-12 gene
originally from soil bacterium Delftia acidovorans, was expressed in soybean (Glycine max L.)
event DAS-68416-4 and DAS-44406-6. AAD-12 provides tolerance to 2,4-
dicholorophenoxyacetic acid (2,4-D), fluroxypyr, and triclopyr-based herbicides. In this study,
the amino acid sequence of the AAD-12 protein was evaluated for sequence similarity to known
protein toxins using a BLASTp search against an up-to-date GenBank non-redundant protein
database (update to February 18, 2011). All the sequence alignments returned by the search
were associated with dioxygenase or similar proteins. The results indicated that the AAD-12
protein expressed in soybean events, DAS-68416-4 and DAS-44406-6, contains no significant

sequence similarity with any known toxic protein that is harmful to humans or animals.
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INTRODUCTION

Aryloxyalkanoate dioxygenase-12 (AAD-12) protein, encoded by a plant-optimized aad-12 gene
originally from soil bacterium Delftia acidovorans, was expressed in soybean (Glycine max L.)
events DAS-68416-4 and DAS-44406-6. AAD-12 provides tolerance to 2,4-
dicholorophenoxyacetic acid (2,4-D), fluroxypyr, and triclopyr-based herbicides.

The safety assessment of proteins expressed in transgenic plants may include an evaluation of
whether or not 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 protein may include comparison of the
protein sequence to known protein toxin sequences (*). Since there is no commonly recognized
definition of a protein toxin based on its sequence, a comparison should be made to a database of
all available protein sequences as a conservative approach. 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 that ensures avoidance of false
positives (labeling a sequence as related to something in the database when it is not) typically
employs an expectation value (E-value) threshold between 0.001 and 0.01. The E-value
corresponds to the frequency one would expect to see a match of equal or greater quality by
chance (false positive) in a search of the database. For E-values of 0.001 or 0.01, one would
expect to find a false positive result once in 1000 or 100 searches, respectively (). For E()=1,
there is a statistically equal chance of a hit occurring due to homology or by random chance in a
search of a given database. Although little can be done to avoid false negatives (labeling a
sequence as unrelated to something in the database when in fact a homolog is present), visual
inspection of the quality of less conservative alignments with E() < 1 may minimize false
negative results (%).
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The objective of this study was to compare the amino acid sequences of the AAD-12 protein
expressed in DAS-68416-4 and DAS-44406-6 with known protein toxins in the public protein
sequence database.

METHODS

Query Seqguence Preparation

The AAD-12 protein sequence was prepared in FASTA format for use with BLASTp search
programs (Appendix 1).

Toxicity Assessment

To assess potential toxicity of the AAD-12 protein expressed in soybean events DAS-68416-4
and DAS-44406-6, a search for similarity of protein sequences was conducted using the
BLASTp program (). The amino acid sequence of the AAD-12 was queried using the BLASTp
(Version 2.2.22+) against a non-redundant protein dataset (update to February 18, 2011), which
incorporates non-redundant entries from all GenBank and RefSeq nucleotide translations
(Genpept “nr”’) along with protein sequences from SWISS-PROT
(http://www.expasy.org/sprot/), PIR (http://pir.georgetown.edu/), PRF

(http://www.prf.or.jp/aboutdb-e.html), and PDB (http://www.wwpdb.org/). The search was done

through the BLAST program installed in an internal UNIX computer with default settings
(Matrix = BLOSUMG62, Gap Costs = Existence: 11, Extension: 1) except that a cutoff
expectation E-value of 1.0 was used to generate biologically meaningful similarity between the
query sequences and proteins in the database, the low complexity filtering was turned off, and
the sequence description and alignment display were set to 2000 alignments. Although a
statistically significant sequence similarity generally requires a match with an expectation value
less than 0.01, a cutoff of E()< 1.0 ensures that proteins with even limited similarity will not be

overlooked in the search (%).
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RESULTS AND CONCLUSIONS

The BLASTp search of AAD-12 protein returned a total of 1322 alignments (E() < 1). Of those
alignments, 1267 show E-value below 0.01. By their annotations, the proteins associated with
those alignments can be grouped into the following 11 categories (Table 1): 2,4-D/alpha-
ketoglutarate dioxygenase, alkylsulfatase AtsK, alpha-ketoglutarate (dependent) dioxygenase,
alpha-ketoglutarate-dependent sulfonate dioxygenase, ketoglutarate dehyronase, taurine
catabolism dioxygenase, taurine dioxygenase, dioxygenase, oxidoreductase, pyoverdine
biosynthesis protein, and hypothetical (putative) or unnamed proteins. AAD-12
(aryloxyalkanoate dioxygenase-12) itself is an alpha-ketoglutarate dependent dioxygenase.
Hypothetical and unnamed proteins are derived from conceptual translation of DNA sequences
generated from massive genome sequencing projects of various fungi and bacteria. Those
proteins have functional annotations such as “probable taurine catabolism dioxygenase”,
“clavaminic acid synthetase (CAS) —like”, and “putative alpha-ketoglutarate dependend
dioxygenase”. None of these proteins returned by the BLATSp search is associated with
toxicity. In conclusion, AAD-12 protein expressed in soybean events DAS-68416-4 and DAS-
44406-6, contains no significant sequence similarity with any known toxic protein that is harmful

to humans or animals.
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Table 1. BLASTp Search Summary of Proteins in the Alignments (E()<0.01) with AAD-12

— Number of
Description ; E-value range
alignments

2,4-Dl/alpha-ketoglutarate dioxygenase 70 7.00 x10™* — 3x10™
Alkylsulfatase AtsK 7 5.00x10% — 2.00x10™*
Alpha-ketoglutarate dioxygenase 30 2.00x10% - 0.006
Alpha-ketoglutarate-dependent sulfonate 23 3.00x10™ - 0.008
dioxygenase
Ketoglutarate dehydronase 220 9.00x10™* —0.001
Taurine catabolism dioxygenase 170 1.00x10"° — 0.006
Taurine dioxygenase 382 2.00x10™ — 0.005
Dioxygenase 166 8.00x10™*— 0.006
Oxidoreductase 4 4.00x10"° — 0.001
Pyoverdine biosynthesis protein 25 1.00x10™ — 0.006
Hypothetical or unnamed proteins 170 4.00x10* — 0.006
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APPENDIX

1.  Amino Acid Sequence of AAD-12

1 MAQTTLQITP TGATLGATVT GVHLATLDDA GFAALHAAWL QHALLIFPGQ
51 HLSNDQQITF AKRFGAIERI GGGDIVAISN VKADGTVRQH SPAEWDDMMK
101 VIVGNMAWHA DSTYMPVMAQ GAVFSAEVVP AVGGRTCFAD MRAAYDALDE
151 ATRALVHQRS ARHSLVYSQS KLGHVQQAGS AYIGYGMDTT ATPLRPLVKV
201 HPETGRPSLL IGRHAHAIPG MDAAESERFL EGLVDWACQA PRVHAHQWAA
251 GDVVVWDNRC LLHRAEPWDF KLPRVMWHSR LAGRPETEGA ALV

2. Archive of BLASTp Search Output of AAD-12 Protein Sequence

BLASTp search of AAD-12 protein generated an output file with more than 400 pages. The
file is electronically stored in a secured computer in Dow AgroSciences and available for

viewing in PDF format.
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Appendix of Report 110327
Blastp search outputs of AAD-12 Protein
BLASTP 2.2.21 [Jun-14-2009]
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.
Reference for compositional score matrix adjustment: Altschul, Stephen F._,
John C. Wootton, E. Michael Gertz, Richa Agarwala, Aleksandr Morgulis,
Alejandro A. Schaffer, and Yi-Kuo Yu (2005) "Protein database searches
using compositionally adjusted substitution matrices"™, FEBS J. 272:5101-5109.
Query= AAD-12 v1
(293 letters)
Database: /usr/local/blast/db/blastlibs/nr
13,473,798 sequences; 4,621,495,809 total letters
SearChinNg. - - oo e eeeaaaaan done
Score E
Sequences producing significant alignments: (bits) Value
gb|AAP88277.1] S-2,4-dichlorophenoxypropionate/alpha-ketoglutara. .. 596 e-168
emb|CAF32813.1] (S)-2-(2,4-dichlorophenoxy)propionate,2- oxoglut. .. 369 e-100
ref]|ZP_01615308.1] Taurine catabolism dioxygenase TauD/TfdA [mar... 310 1e-82
gb]ABL97633.1] 24-dichlorophenoxyacetate alpha-ketoglutarate dio... 271 6e-71
gb]ADC34025.1] TfdA-like protein [uncultured bacterium] 266 2e-69
emb]CBJ20087.1] 2-(2,4-dichlorophenoxy)propionate,2-oxoglutarate. .. 196 2e-48
emb]CBJ20295.1] 2-(2,4-dichlorophenoxy)propionate,2-oxoglutarate. .. 196 4e-48
emb]CBJ20274.1] 2-(2,4-dichlorophenoxy)propionate,2-oxoglutarate. .. 196 4e-48
emb]CBJ20081.1] 2-(2,4-dichlorophenoxy)propionate,2-oxoglutarate. .. 195 5e-48
emb]CBJ20244.1] 2-(2,4-dichlorophenoxy)propionate,2-oxoglutarate. .. 195 7e-48
emb|CBJ20155.1] 2-(2,4-dichlorophenoxy)propionate,2-oxoglutarate... 195 8e-48
emb]CBJ20145.1] 2-(2,4-dichlorophenoxy)propionate,2-oxoglutarate. .. 194 8e-48
emb|CBJ20533.1] 2-(2,4-dichlorophenoxy)propionate,2-oxoglutarate... 194  9e-48
emb]CBJ20525.1] 2-(2,4-dichlorophenoxy)propionate,2-oxoglutarate. .. 194  9e-48
emb|CBJ20227.1] 2-(2,4-dichlorophenoxy)propionate,2-oxoglutarate... 194  le-47
emb|CBJ20345.1] 2-(2,4-dichlorophenoxy)propionate,2-oxoglutarate. .. 194  le-47
emb|CBJ20085.1] 2-(2,4-dichlorophenoxy)propionate,2-oxoglutarate. .. 194 le-47
emb|CBJ20394.1] 2-(2,4-dichlorophenoxy)propionate,2-oxoglutarate. .. 194  le-47
emb]CBJ20102.1] 2-(2,4-dichlorophenoxy)propionate,2-oxoglutarate. .. 194 le-47
emb|CBJ20083.1] 2-(2,4-dichlorophenoxy)propionate,2-oxoglutarate. .. 194  le-47
emb]CBJ20134.1] 2-(2,4-dichlorophenoxy)propionate,2-oxoglutarate. .. 194 le-47
emb]CBJ20495.1] 2-(2,4-dichlorophenoxy)propionate,2-oxoglutarate. .. 194 le-47
emb]CBJ20327.1] 2-(2,4-dichlorophenoxy)propionate,2-oxoglutarate. .. 194 le-47
emb]CBJ20079.1] 2-(2,4-dichlorophenoxy)propionate,2-oxoglutarate. .. 194 le-47
emb]CBJ20082.1] 2-(2,4-dichlorophenoxy)propionate,2-oxoglutarate. .. 194 le-47
emb]CBJ20524.1] 2-(2,4-dichlorophenoxy)propionate,2-oxoglutarate. .. 194  2e-47
emb]CBJ20387.1] 2-(2,4-dichlorophenoxy)propionate,2-oxoglutarate. .. 194  2e-47
emb]|CBJ20125.1] 2-(2,4-dichlorophenoxy)propionate,2-oxoglutarate. .. 194  2e-47
emb|CBJ20496.1] 2-(2,4-dichlorophenoxy)propionate,2-oxoglutarate. .. 193 2e-47
emb]CBJ20146.1] 2-(2,4-dichlorophenoxy)propionate,2-oxoglutarate. .. 193 2e-47
emb]CBJ20356.1] 2-(2,4-dichlorophenoxy)propionate,2-oxoglutarate. .. 193 2e-47



emb]CBJ20535.1]
emb|CBJ20543_1]
emb]CBJ20107.1]
emb]CBJ20493.1]
emb]CBJ20410.1]
emb]CBJ20216.1]
emb]CBJ20330.1]
emb]CBJ20092_1]
emb]CBJ20492.1]
emb]CBJ20405.1]
emb]CBJ20228_1]
emb]CBJ20099.1]
emb]CBJ20488.1]
emb]CBJ20290.1]
emb]CBJ20139.1]
emb]CBJ20123.1]
emb]CBJ20080-1]
emb]CBJ20160.1]
emb]CBJ20369.1]
emb]CBJ20365.1]
emb]CBJ20416.1]
emb]CBJ20413.1]
emb|CBJ20117 1]
emb]CBJ20516.1]
emb|CBJ20515 1|
emb]CBJ20233.1]
emb]CBJ20097.1]
emb]CBJ20203.1]
emb]CBJ20095.1]
emb]CBJ20096.1]
emb|CBJ20530.1]
emb]CBJ20323.1]
emb|CBJ20108_1]|
emb]CBJ20529.1]
emb]CBJ20189.1]
emb]CBJ20507.1]
emb]CBJ20399.1]
emb]CBJ20549.1]
emb]CBJ20406.1]
emb]CBJ20490.1]
emb]CBJ20153.1]
emb]CBJ20137.1]
emb]CBJ20200-1]
emb]CBJ20520.1]
emb]CBJ20224 .1
emb|CBJ20157 .1
emb]CBJ20143.1]
emb]CBJ20522_1]
emb]CBJ20122._1]
emb]CBJ20254 1]
emb]CBJ20109.1]
emb]CBJ20418.1]
emb]CBJ20354.1]
emb|CBJ20417 .1
emb]CBJ20512.1]
emb]CBJ20412._1]
emb]CBJ20388.1]
emb]CBJ20309.1]
emb]CBJ20500.1]
emb]CBJ20094 .1
emb | CBJ20064 1|
emb]CBJ20065.1]
emb|CBJ20514 1|

| A A O R B |
el e lelelelele el e lele el el el el e el e e el el el el e el e el el lelelelelelelele el el ol el ol e

-b-b-b-b-b-b-b-b-b-b-b-b-b-b-h-h-h-b-l>-l>-b-b-b-b-b-b-b-b-b-b-b-b-b-b-b-b-b-b-bhhhhbbbbbbhbhhhhhhhhhhhh
D.D.D.D.Q.Q.Q.Q.D.0.0.0.0.0.0.Q_Q_Q_Q_Q_Q_Q_Q_Q_Q_Q_D_D.D.D.D.Q.D.D.D.D.Q.Q.Q_Q_D_Q_O_O_O_O_O_0.0.Q.0.0.Q.Q.Q.Q.Q.Q.Q.Q.D.D.D.
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193 2e-47
193 2e-47
193 2e-47
193 2e-47
193 2e-47
193  3e-47
193  3e-47
192 3e-47
192 3e-47
192 3e-47
192 3e-47
192 3e-47
192 3e-47
192 3e-47
192 3e-47
192 3e-47
192 4e-47
192 4e-47
192 4e-47
192 4e-47
192 5e-47
192 5e-47
192 5e-47
192 5e-47
192 S5e-47
192 5e-47
192 6e-47
192 6e-47
192 Te-47
191 8e-47
191 8e-47
191 8e-47
191 9e-47
191 9e-47
191 le-46
191 le-46
191 le-46
191 le-46
191 le-46
191 le-46
191 le-46
191 le-46
191 le-46
191 le-46
191 le-46
190 2e-46
190 2e-46
189 3e-46
189 3e-46
189 4e-46
189 4e-46
189 5e-46
189 5e-46
189 5e-46
189 5e-46
188 9e-46
187 le-45
187 2e-45
184 le-44
177 2e-42
176 4e-42
174 2e-41
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dbj|BAB92966.1] alpha KG dependent 2,4-D dioxygenase [alpha prot... 162 6e-38
dbj|BAB92964.1| alpha KG dependent 2,4-D dioxygenase [alpha prot... 162 7e-38
ref|ZP_07575535.1] Taurine catabolism dioxygenase TauD/TfdA [Sph... 160 2e-37
dbj|BAB92965.1] alpha KG dependent 2,4-D dioxygenase [alpha prot... 160 2e-37
ref]YP_001203232.1] alpha-ketoglutarate-dependent 2, 4-dichlorop... 158 8e-37
ref]YP_001242758.1| Alpha-ketoglutarate-dependent 2,4-dichloroph. .. 157 1le-36
ref|zZP_02186322_1] alpha-ketoglutarate-dependent 2,4-dichlorophe. .. 156 4e-36
ref]YP_002944024.1] Taurine catabolism dioxygenase TauD/TfdA [Va... 152 4e-35
ref|NP_768133.1] alpha-ketoglutarate-dependent 2,4-dichloropheno. .. 151 9e-35
ref]YP_001206007.1] TauD/TfdA family dioxygenase [Bradyrhizobium. .. 151 le-34
gb]ADC33952.1] TfdA-like protein [uncultured bacterium] 150 2e-34
emb|CBJ20067.1] 2-(2,4-dichlorophenoxy)propionate,2-oxoglutarate. .. 149 4e-34
ref]YP_001240346.1] TauD/TfdA family dioxygenase [Bradyrhizobium. .. 149 4e-34
ref|ZP_02187434_1] Taurine catabolism dioxygenase TauD/TfdA [alp.-.- 148 8e-34
ref|NP_990895.1] TfdA [Achromobacter denitrificans] >gi|44937736. .. 148 9e-34
gb|ACF35465.1] TfdA [Burkholderia sp. TFD36] >gi]|194245695|gb]AC... 148 1e-33
sp|Q45423_1] TFDA_BURSR RecName: Full=Alpha-ketoglutarate-depende. .. 147 1e-33
ref]YP_025400.1] 2,4-D / a-ketoglutarate dioxygenase [Ralstonia ... 147 2e-33
gb]ACF35485.1] TfdA [Achromobacter xylosoxidans] >gi]|194245735]g.- - - 146  3e-33
gb]AAM76772.1] 2,4-D/alpha-ketoglutarate dioxygenase [Delftia ac... 146  3e-33
gb]ADI117634.1] probable taurine catabolism dioxygenase [uncultur... 146  4e-33
gb]AAK81681.1] 2,4-D/alpha-ketoglutarate dioxygenase [Burkholder... 145 7e-33
gb]ACF98189.1] putative TauD/TfdA family dioxygenase [uncultured... 144  2e-32
ref]YP_611286.1] taurine catabolism dioxygenase TauD/TfdA [Ruege... 142  8e-32
ref|YP_725771.1] taurine catabolism dioxygenase [Ralstonia eutro... 141 1le-31
ref]|ZP_02187618.1] Taurine catabolism dioxygenase TauD/TfdA [alp.--- 140 2e-31
ref]|ZP_01894281.1] alpha-ketoglutarate-dependent 2,4-dichlorophe... 140 3e-31
ref]|ZP_02186680.1] hypothetical protein BAL199 17688 [alpha prot... 139 3e-31
ref]YP_001354176.1] taurine dioxygenase [Janthinobacterium sp. M... 139 7e-31
emb]CBJ20072.1] 2-(2,4-dichlorophenoxy)propionate,2-oxoglutarate. .. 138 9e-31
emb]CBJ20071.1] 2-(2,4-dichlorophenoxy)propionate,2-oxoglutarate. .. 138 1e-30
ref|ZP_04945417_1] Probable taurine catabolism dioxygenase [Burk... 137 1e-30
ref|NP_881979.1] putative taurine dioxygenase [Bordetella pertus... 136 3e-30
ref|YP_001262583.1] taurine dioxygenase [Sphingomonas wittichii ... 135 6e-30
gb]ADC34040.1] TfdA-like protein [uncultured bacterium] 135 8e-30
emb|CBJ20063.1] 2-(2,4-dichlorophenoxy)propionate,2-oxoglutarate... 135 8e-30
ref|YP_293521.1] taurine dioxygenase [Ralstonia eutropha JMP134]... 135 8e-30
gb]ADC34036.1] TfdA-like protein [uncultured bacterium] 135 9e-30
ref|YP_003982528.1] alpha-ketoglutarate-dependent taurine dioxyg. - . 134 2e-29
ref]YP_001413770.1] taurine dioxygenase [Parvibaculum lavamentiv... 134  2e-29
ref|YP_586272.1] taurine dioxygenase (TauD/TfdA family) [Cupriav... 133  2e-29
refINP_641182.1] taurine dioxygenase [Xanthomonas axonopodis pv.... 133  3e-29
ref]YP_001773839.1] taurine catabolism dioxygenase TauD/TfdA [Bu... 133  3e-29
ref]YP_004115686.1] Taurine dioxygenase [Pantoea sp. At-9b] >gi].--- 133  4e-29
ref]YP_002800232.1] taurine catabolic dioxygenase protein [Azoto... 132 4e-29
ref|NP_882351.1] putative taurine catabolism dioxygenase [Bordet... 132 4e-29
ref]YP_626229.1] taurine catabolism dioxygenase TauD/TfdA [Burkh. .. 132  4e-29
gb]ADC34003.1] TfdA-like protein [uncultured bacterium] >gi|2850... 132 5e-29
ref]YP_001633627.1] taurine dioxygenase [Bordetella petrii DSM 1. .. 132 5e-29
ref|NP_886536.1] putative taurine catabolism dioxygenase [Bordet... 132 6e-29
ref]YP_299483.1] taurine dioxygenase [Ralstonia eutropha JMP134]... 132 8e-29
ref]YP_553184.1] putative alpha KG dependent 2,4-D dioxygenase [.-. 131  9e-29
ref]|ZP_04943904.1] hypothetical protein BCPG_05482 [Burkholderia... 131 1le-28
ref]|ZP_03265714.1] Taurine dioxygenase [Burkholderia sp. H160] >... 131 1e-28
ref]YP_002008624.1] taurine dioxygenase, 2-oxoglutarate-dependen. .. 131  1le-28
ref]YP_345870.1] taurine catabolism dioxygenase TauD/TfdA [Pseud... 130 2e-28
ref]YP_257284_.1] taurine catabolism dioxygenase TauD [Pseudomona. .. 130 2e-28
ref]YP_001666439.1] taurine dioxygenase [Pseudomonas putida GB-1... 130 2e-28
gb]ADO34964.1] putative (S)-2,4-dichlorophenoxypropionate dioxyg. .. 130 2e-28
ref]YP_002942895.1| Taurine dioxygenase [Variovorax paradoxus S1... 130 2e-28
ref|YP_244520.1] taurine dioxygenase [Xanthomonas campestris pv.... 130 3e-28
ref]YP_003977545.1] taurine catabolism dioxygenase TauD, TfdA fa... 129 4e-28

ref|ZP_06704693.1] Taurine dioxygenase [Xanthomonas fuscans subs. .. 129 4e-28
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ref]|ZP_04586493.1] TauD/TfdA family dioxygenase [Pseudomonas syr... 129 4e-28
ref]YP_001904982.1] Taurine dioxygenase [Xanthomonas campestris ... 129 5e-28
ref]YP_003606832.1] Taurine dioxygenase [Burkholderia sp. CCGE10... 129 6e-28
ref]YP_003910369.1] Taurine dioxygenase [Burkholderia sp. CCGE10... 129 6e-28
ref]YP_605938.1] taurine catabolic dioxygenase [Pseudomonas ento... 128 8e-28
ref]YP_001751903.1] taurine dioxygenase [Pseudomonas putida W619. .. 128 le-27
ref|NP_794929_1] dioxygenase, TauD/TfdA family [Pseudomonas syri... 128 le-27
ref]YP_002869819.1] putative taurine catabolism dioxygenase [Pse... 127 le-27
ref]YP_998536.1] taurine dioxygenase [Verminephrobacter eiseniae. .. 127 le-27
ref]YP_003210470.1] hypothetical protein CTU_21070 [Cronobacter ... 127 le-27
gb]|AAB47567.1] 2,4-D dioxygenase [Burkholderia cepacia] 127  2e-27
ref|NP_959172_1] hypothetical protein MAP0238c [Mycobacterium av... 127  2e-27
ref]ZP_03397512.1] dioxygenase, TauD/TfdA family [Pseudomonas sy... 127  2e-27
ref|NP_636166.1] taurine dioxygenase [Xanthomonas campestris pv.... 127  2e-27
ref]YP_001586000.1] taurine dioxygenase [Burkholderia multivoran... 127  2e-27
ref]|ZP_06878755.1] putative taurine catabolism dioxygenase [Pseu... 127  2e-27
ref]ZP_06485157.1] taurine dioxygenase [Xanthomonas campestris p... 127  2e-27
ref]|ZP_06842038.1] Taurine dioxygenase [Burkholderia sp. Chl-1] ... 127  3e-27
ref]|ZP_07254236.1] dioxygenase, TauD/TfdA family protein [Pseudo... 127  3e-27
ref]YP_555428_1] taurine dioxygenase [Burkholderia xenovorans LB. .. 126  3e-27
ref]YP_001941299._1] taurine dioxygenase [Burkholderia multivoran... 126  3e-27
ref]ZP_06492039.1] taurine dioxygenase [Xanthomonas campestris p... 126  3e-27
ref]YP_879528.1] taurine catabolism dioxygenase TauD/TfdA [Mycob. .. 126  4e-27
ref|ZP_04948709.1] Probable taurine catabolism dioxygenase [Burk... 126  4e-27
ref|zZP_05214809.1] taurine catabolism dioxygenase TauD/TfdA [Myc. .. 126 4e-27
ref|ZP_07796648.1] putative taurine catabolism dioxygenase [Pseu... 126  4e-27
ref]YP_790929.1] putative taurine catabolism dioxygenase [Pseudo... 126  4e-27
ref]YP_001265549.1] taurine dioxygenase [Pseudomonas putida F1] ... 126  4e-27
ref|ZP_08185828.1] putative taurine catabolism dioxygenase [Xant... 125 5e-27
ref|NP_251000.1] hypothetical protein PA2310 [Pseudomonas aerugi. .. 125 5e-27
ref|ZP_08187882.1] putative taurine catabolism dioxygenase [Xant... 125 5e-27
ref|YP_841732.1] taurine catabolism dioxygenase [Ralstonia eutro... 125 5e-27
gb]AAT51290.1] PA2310 [synthetic construct] 125 5e-27
ref|zZP_05635920.1] TauD/TfdA family dioxygenase [Pseudomonas syr. .. 125 6e-27
ref]YP_002908767.1] Taurine dioxygenase [Burkholderia glumae BGR... 125 6e-27
ref]YP_001117391.1] taurine dioxygenase [Burkholderia vietnamien. .. 125 6e-27
ref|zZP_08183773.1] putative taurine catabolism dioxygenase [Xant... 125 7e-27
ref]YP_362614.1] taurine dioxygenase [Xanthomonas campestris pv.... 125 7e-27
ref]YP_002153811.1] putative taurine dioxygenase [Burkholderia c... 125 7e-27
ref]|ZP_04934071.1] hypothetical protein PA2G_01415 [Pseudomonas ... 125 7e-27
ref|zZP_02468555.1] Taurine dioxygenase [Burkholderia thailandens. .. 125 8e-27
ref|zP_02189759.1] Alpha-ketoglutarate-dependent taurine dioxyge... 125 8e-27
ref|YP_001437971.1] hypothetical protein ESA_01880 [Cronobacter ... 125 9e-27
ref|NP_742338.1] TauD/TfdA family dioxygenase [Pseudomonas putid. .. 125  9e-27
ref|YP_954965.1] taurine catabolism dioxygenase TauD/TfdA [Mycob... 125 9e-27
ref|ZP_06840724_.1] Taurine catabolism dioxygenase TauD/TfdA [Bur... 125 9e-27
gb]ADC34043.1] TfdA-like protein [uncultured bacterium] 124 le-26
ref]|zZP_02884179.1] Taurine dioxygenase [Burkholderia graminis C4... 124 le-26
ref|ZP_06495450.1] taurine dioxygenase [Pseudomonas syringae pv.... 124 le-26
ref|zZP_08177331.1] putative taurine catabolism dioxygenase [Xant... 124 le-26
ref]YP_002551991.1] taurine dioxygenase [Acidovorax ebreus TPSY]... 124  1le-26
ref]|ZP_01365674.1] hypothetical protein PaerPA_01002800 [Pseudom. .. 124 le-26
ref]|ZP_07265737.1] taurine dioxygenase [Pseudomonas syringae pv.... 124  2e-26
ref]ZP_03572034.1] alpha-ketoglutarate-dependent taurine dioxyge. .. 124 2e-26
ref]|zZP_03578265.1] alpha-ketoglutarate-dependent taurine dioxyge. .. 124  2e-26
ref|zZP_07772746.1] alpha-ketoglutarate-dependent taurine dioxyge. .. 124 2e-26
ref]|ZP_01894021.1] Taurine catabolism dioxygenase TauD/TfdA [Mar. .. 124 2e-26
ref]ZP_06685128.1] taurine dioxygenase [Achromobacter piechaudii... 124  2e-26
gb|ABD16716.1] alpha-ketoglutarate-dependent 2,4-dichlorophenoxy. .. 123 2e-26
ref]|ZP_06458047.1] TauD/TfdA family dioxygenase [Pseudomonas syr... 123  2e-26
ref]ZP_08138932.1] taurine dioxygenase [Pseudomonas sp. TJI-51] ... 123  2e-26
gb]ABD16700.1] alpha-ketoglutarate-dependent 2,4-dichlorophenoxy. .. 