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1.0 EXECUTIVE SUMMARY 

In order to assess the biochemical and functional equivalence between the phosphinothricin 
acetyltransferase (PAT) protein produced in a recombinant Escherichia coli expression 
system and the PAT protein produced in soybean derived from Event SYHT0H2, the proteins 
from both sources were compared with respect to identity, integrity, specific enzymatic 
activity, and glycosylation status.  
 
Western blot analysis of the microbially produced and plant-produced PAT proteins showed 
identical mobility consistent with the predicted molecular weight of 20.6 kDa.  Additionally, the 
microbially produced and plant-produced PAT cross-reacted with the same PAT-specific 
antibody, confirming similar immunoreactivity for both proteins.  A specific enzymatic activity 
assay revealed that the microbially produced and plant-produced PAT were comparable in their 
specific activity.  The microbially produced PAT was assessed in the presence of nontransgenic, 
near-isogenic soybean seed extract to simulate the experimental extraction conditions of the 
plant-produced PAT.  The specific activity was 22.13 Units/mg PAT and 30.58 Units/mg PAT 
for the microbially produced PAT and the plant-produced PAT, respectively.  There was no 
evidence of post-translational glycosylation of the microbially produced or plant-produced 
PAT.  A previous study identified 76.5% of the predicted amino acid sequence of the 
microbially produced protein by peptide mass mapping.  In this study, peptide mass mapping 
yielded coverage of 63.4% of the predicted amino acid sequence of the plant-produced PAT, 
confirming the identity of the protein from both sources.  Prior to this study, N-terminal 
sequencing results confirmed the intact N-terminus of the microbially produced PAT protein.  
In this study, except for the cleavage of the first amino acid (methionine) from the N-terminus 
of the plant-produced protein, the N-terminal peptide of PAT was consistent with the predicted 
sequence, confirming the identity of the protein from both sources.  
 
The results of this study demonstrate that the microbially produced PAT is biochemically and 
functionally equivalent to PAT produced in SYHT0H2 soybean and supports the conclusion 
that the microbially produced PAT is a suitable surrogate to evaluate the safety of PAT 
produced in SYHT0H2 soybean.   
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2.0 INTRODUCTION 

The purpose of this study was to assess the biochemical and functional equivalence between 
microbially produced phosphinothricin acetyltransferase (PAT) protein and PAT produced in 
transgenic soybean plants derived from Event SYHT0H2.  
 
Soybean (Glycine max [L.] Merrill) has been genetically modified to express the genes 
avhppd-03 derived from oat (Avena sativa L.) and pat derived from Streptomyces 
viridochromogenes.  The gene avhppd-03 encodes a p-hydroxyphenylpyruvate dioxygenase 
(HPPD) enzyme, designated AvHPPD-03, that catalyzes the formation of homogentisic acid 
(HGA), the aromatic precursor in plastoquinone and vitamin E biosynthesis.  In comparison 
with the native soybean HPPD, the AvHPPD-03 isozyme from oat has lower binding affinity 
for mesotrione, an herbicide that inhibits HPPD.  Expression of avhppd-03 in the transgenic 
Event SYHT0H2 soybean plants confers a mesotrione-tolerance phenotype.  The gene pat 
encodes the enzyme phosphinothricin acetyltransferase (PAT), which inactivates the herbicide 
glufosinate, an inhibitor of glutamine synthetase, an enzyme in the nitrogen assimilation 
pathway.  Expression of pat confers a glufosinate-tolerance phenotype, which was used as a 
selectable marker in the development of Event SYHT0H2 soybeans. 
 
In this study, key biochemical and functional parameters were evaluated to assess whether the 
microbially produced PAT is a suitable surrogate for PAT produced in SYHT0H2 soybean.  
Microbially produced and plant-produced PAT were compared with respect to identity, 
integrity, specific enzymatic activity, and glycosylation status.  Establishing functional and 
biochemical equivalence supports the use of microbially produced PAT in studies evaluating 
the safety of PAT in SYHT0H2 soybean. 
 
3.0 MATERIALS AND METHODS 

3.1 Microbially Produced PAT 

Microbially produced PAT was prepared by Bayer CropScience in 1995 from a recombinant 
Escherichia coli expression system.  The genes expressed in the microbial system and in 
SYHT0H2 soybean encode proteins identical in amino acid sequence.  
 
Prior to this study, microbially produced PAT was prepared from E. coli cell paste by Bayer 
CropScience in 1995 (Ghent, Belgium), and further purified and lyophilized into a powder.  The 
resulting dry formulation was designated protein batch #1995, and used in a number of studies 
supporting the safety of the PAT protein.  An aliquot of the test substance was shipped on dry ice 
to Syngenta Crop Protection, LLC (Research Triangle Park, NC, USA) and stored 
at -80°C ±10°C until further use. 
 
Protein batch #1995 was determined to contain 78.3 % PAT by weight; the molecular weight of 
PAT was consistent with the predicted molecular weight of 20.6 kDa (Dreesen 2011).  The 
microbially produced PAT was resolubilized in 10 mM tris(hydroxymethyl)aminomethane 
(Tris), 0.1% (v/v) Tween® 20, 0.4 mM ethylenediaminetetraacetate (EDTA), pH 8.9, and 
included in Western blot, specific enzymatic activity, and glycosylation status analyses. 
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3.2 Seed Test and Control Substances  

The seed test substance for this study was soybean seed lot 10SG900903 (SYHT0H2 soybean).  
The control substance was nontransgenic, near-isogenic soybean seed in the same genetic 
background as the seed test substance.  Table 1 shows the descriptions and pedigree codes for 
the seed test and control substances.  
 
TABLE 1 Seed test and control substances 

Seed identification Material identification Pedigree code 

SYHT0H2 soybean (test) 10SG900903 SYHT0H2 
Nontransgenic (control) 10SG900137 JACK 

 
The seed test substance was characterized by real-time polymerase chain reaction (RT-PCR) 
analysis (Ingham et al. 2001) to confirm identity and purity (Burgin 2011).  Identification of 
the nontransgenic, near-isogenic soybean seed was also verified by RT-PCR for Stewardship 
Quality Control (SQC) testing according to the current Syngenta standards. 
 
3.3 Preparation of Plant-produced PAT and Nontransgenic Plant Controls 

Prior to this study, the seed test and control substances (Table 1) were generated under 
standard greenhouse conditions.  Seed from SYHT0H2 soybean and the nontransgenic, near 
isogenic control soybean were collected, ground into a fine powder, and stored at 2-8°C. 
 
3.3.1 Extracts of Event SYHT0H2 soybean seed and nontransgenic control soybean seed  

Protein for use in Western blot analysis and enzymatic activity assays was extracted from the 
SYHT0H2 soybean powder by resuspending it in 100 mM borate buffer (pH 7.5) containing 
0.2% (v/v) polyvinylpyrrolidone, 7.7 mM sodium azide, 0.5% (v/v) Tween 20® surfactant, 
1.2% (v/v) hydrochloric acid, and supplemented with protease inhibitor cocktail (Roche, 1 
tablet/50 ml).  The mixture was homogenized and incubated on ice.  After incubation on ice, 
the extract was centrifuged and filtered through a 0.22 µm Millipore filter unit; the resulting 
extract was designated SYHT0H2 extract.  The concentration of PAT and total protein were 
determined by enzyme-linked immunosorbent assay (ELISA) and the bicinchoninic acid 
(BCA) protein assay, respectively. 
 
Nontransgenic, near-isogenic control soybean powder was extracted in parallel with the 
preparation of the SYHT0H2 extract, employing the same method.  The resulting preparation 
was designated as the nontransgenic extract.  The nontransgenic extract was analyzed by the 
BCA assay to determine the concentration of total protein in the sample.  The nontransgenic 
extract was used as a negative control in the Western blot and enzymatic activity assays 
(Table 2). 
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3.3.2 Purified PAT preparation from SYHT0H2 extract 

SYHT0H2 extract was prepared as described in §3.3.1 and the PAT protein was immunopurified 
from the SYHT0H2 seed extract.  An immunoaffinity column, prepared with monoclonal 
anti-PAT antibody, was used to purify the PAT from the SYHT0H2 extract.  The SYHT0H2 
extract was applied to the equilibrated immunoaffinity column, the column was washed to 
remove unbound proteins, and PAT was eluted in 100 mM glycine buffer (pH 2.5) and 
neutralized.  The purified protein was dialyzed into 0.1 M sodium bicarbonate, pH 8.1, and 
concentrated by ultrafiltration.  The resulting sample was analyzed by ELISA to determine the 
concentration of PAT, and stored at -20°C ± 8°C in lithium dodecyl sulfate (LDS) sample buffer 
until further use.  The purified PAT preparation from SYHT0H2 extract was used in Western 
blot, glycosylation status, N-terminal sequencing, and peptide mass mapping analyses (Table 2). 
 
3.3.3 Microbially produced PAT-fortified nontransgenic extract 

Nontransgenic soybean seed extract was prepared as described in §3.3.1 and fortified with 
microbially produced PAT.  This sample was analyzed by Western blot and enzymatic 
activity assays in order to investigate if the plant matrix had an effect on PAT enzymatic 
activity, mobility or immunoreactivity (Table 2).  Inclusion of this sample allowed for the 
comparison of the microbially produced and plant-produced PAT in the same matrix.  
 
TABLE 2 Protein preparations and use in subsequent analyses 

Analysis Samples included in the analysis Purpose of the analysis 

Western blot 

• microbially produced PAT 
• SYHT0H2 extract 
• purified preparation from SYHT0H2 extract  
• nontransgenic extract 
• nontransgenic extract fortified with 

microbially produced PAT 

Examine PAT apparent molecular 
weight, intactness, and relative 
immunoreactivity 

Specific enzymatic 
activity 

• microbially produced PAT 
• SYHT0H2 extract 
• nontransgenic extract  
• nontransgenic extract fortified with 

microbially produced PAT 

Confirm functional equivalence of 
both proteins. Confirm correct 
folding of both proteins.  

Glycosylation  • microbially produced PAT 
• purified preparation from SYHT0H2 extract  

Confirm the absence of glycosyl 
residues 

Peptide mass mapping • purified preparation from SYHT0H2 extract  Confirm the identity of plant-
produced PAT 

N-terminal sequencing • purified preparation from SYHT0H2 extract  Confirm the N-terminal amino acid 
sequence of plant-produced PAT 
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3.4 PAT Protein Quantification 

The concentration of PAT was determined by ELISA (Tijssen 1985) prior to conducting 
Western blot, glycosylation, peptide mass mapping, and N-terminal sequencing analyses.  
PAT quantification was performed using the Envirologix Qualiplate™ ELISA Kit for PAT.  
PAT was captured on ELISA plates pre-coated with the capture antibody.  An antibody-
enzyme conjugate was used to bind the PAT protein and detection was accomplished through 
conversion of a colorimetric substrate.  The concentration of PAT was proportional to the 
measured absorbance values.  Samples were then quantified relative to a standard curve of 
known PAT concentrations.  Samples and standards were applied to the microtiter plate in 
triplicate.  The absorbance values were measured with a spectrophotometer at dual 
wavelengths of 450 and 650 nm.  
 
The results were analyzed with Molecular Devices SoftMax Pro® GxP software, version 
5.4.1, using a four-parameter algorithm.  For each sample, the mean concentration of 
dilutions within the quantitative range of the ELISA was calculated. 
 
3.5 Total Protein Determination 

Total protein was quantified via the BCA method (Hill and Straka 1988), using bovine serum 
albumin (BSA) as the reference protein standard.  The results were analyzed with Molecular 
Devices SoftMax Pro® GxP software, version 5.4.1, using a four-parameter algorithm.  For 
each sample, the mean concentration of all dilutions within the quantitative range of the BCA 
assay was calculated. 
 
3.6 Immunoreactivity and Molecular Weight Determination 

Western blot analysis was used to investigate the identity and integrity of PAT from 1) the 
microbially produced PAT, 2) SYHT0H2 soybean seed extract, 3) nontransgenic extract 
fortified with microbially produced PAT, and 4) a purified preparation from SYHT0H2 
soybean seed extract.  Based on ELISA results, aliquots containing 10 ng of PAT prepared in 
lithium dodecylsulfate sample buffer were subjected to sodium dodecylsulfate polyacrylamide 
gel electrophoresis (SDS-PAGE) under reducing conditions using a 12% Bis-Tris gel and 
2-(N-morpholino)ethanesulfonic acid (MES) running buffer.  Based on BCA analysis, an 
aliquot of the nontransgenic, near-isogenic seed extract, with total protein equivalent to the 
plant-produced PAT sample prepared for Western blot, was included in the analysis as a 
negative control.  The molecular weight standard was SeeBlue® Plus2 pre-stained standard.   
 
The protein was transferred to a polyvinylidene fluoride (PVDF) membrane via electroblotting.  
The membrane was probed with a polyclonal goat antibody capable of detecting PAT.  
Detection of PAT was accomplished by binding of a polyclonal donkey anti-goat immunoglobin 
G antibody conjugated with alkaline phosphatase enzyme, which catalyzes the conversion of the 
colorimetric substrate BCIP/NBT.  The Western blot was visually examined for the presence of 
intact immunoreactive PAT or other immunoreactive PAT-derived fragments. 
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3.7.2 Calculation of enzymatic activity  

The concentration of TNB2- was calculated in accordance with the Beer-Lambert law as follows: 

A412 = ε × c × l 
A412 = absorbance measurement at 412 nm 
ɛ = extinction coefficient of TNB2-  
c = concentration  
l = optical pathlength  

 
The reaction rate (milli OD/min) was determined by plotting A412 vs. time, and is represented by 
the slope of the trendline.  The slope was calculated by the Softmax Pro® GxP software, version 
5.4.1, using a moving range, and was determined over 10 consecutive timepoints throughout the 
5 minute timecourse.  The highest reaction rate was corrected for the pathlength of each reaction 
well, and is reported as the Vmax (milli OD/min*cm).   
 
The slope of the trendline was calculated: 

𝑦 = 𝑚𝑥 + 𝑏 
m = slope 
b = y-intercept 

 
Using the Vmax and the amount of PAT in the reaction as determined by ELISA, the specific 
enzymatic activity was calculated: 
 

Specific Activity (
U

mg PAT
) =

�
Vmax ( milli OD

min ∗ cm) × 10−3( OD
milli OD)

ε ( L
mol TNB2− ∗ cm) � ml

mmol� × 10−3 �mmol
μmol �

× reaction volume (ml)�

mg PAT
 

OD = optical density (absorbance measurement at 412 nm) 

A mean specific activity value was calculated from triplicate activity assays for all samples.   
 
3.8 Glycosylation Analysis 

The microbially produced PAT and PAT purified preparation from SYHT0H2 soybean seed 
extract were analyzed with the ECLTM Glycoprotein Detection Module Kit to confirm the 
absence of glycosyl residues.  Samples were subjected to SDS-PAGE under reducing 
conditions using a 12% Bis-Tris gel and MES running buffer.  Aliquots containing 
approximately 1000 and 500 ng of a PAT purified preparation from SYHT0H2 soybean seed 
extract, and 1000 ng of the microbially produced PAT, were applied to the gel.  Transferrin, a 
glycosylated protein, was applied to the gel at 10, 25, 50, and 100 ng as a positive control.  
Soybean trypsin inhibitor, a nonglycosylated protein, was applied on the gel at 1000 ng as a 
negative control.  The molecular weight standard was SeeBlue® Plus2 pre-stained standard. 
 
The PAT protein was electroblotted onto a PVDF membrane.  While on the membrane, glycan 
moieties were oxidized using sodium metaperiodate, labeled with biotin, and detected with 
alkaline-phosphatase-linked streptavidin.  
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3.9 Peptide Mass Mapping Analysis 

Aliquots containing approximately 0.75 μg of a PAT purified preparation from SYHT0H2 
soybean seed extract were subjected to SDS-PAGE under reducing conditions using a 12% 
Bis-Tris gel and  MES running buffer.  The gel was stained with Coomassie® blue, and sent 
to SGS M-Scan Ltd. (Wokingham, UK). 
 
The protein bands, consistent with the predicted molecular weight of PAT, were excised 
from the gel.  The protein was reduced, alkylated with iodoacetamide, and enzymatically 
digested using trypsin, chymotrypsin, and flavastacin (Asp-N).  A separate digestion was 
conducted with each enzyme.  The digested samples were analyzed by liquid 
chromatography-tandem mass spectrometry (LC-MS/MS) using a quadrupole time-of-flight 
mass spectrometer (Q-TOF Xevo, Waters) coupled to a nano liquid chromatography 
instrument (Ultimate 3000 nano-HPLC, Dionex).  The detected peptide masses were 
searched using MASCOT® Software against a protein database containing the expected 
amino acid sequence of PAT (Appendix B).  Peptide mass mapping analysis was conducted 
by SGS M-Scan Ltd. (Wokingham, UK). 
 
3.10 N-Terminal Amino Acid Sequence Analysis 

The N-terminal amino acid sequence of a PAT purified preparation from SYHT0H2 soybean 
seed extract was determined and compared with the predicted amino acid sequence.  Aliquots 
containing approximately 0.75 μg of the PAT protein were subjected to SDS-PAGE under 
reducing conditions using a 12% Bis-Tris gel and MES running buffer, followed by 
electroblotting to a PVDF membrane.  The blot was stained with amido black, and the 
protein bands corresponding to the predicted molecular weight of PAT were excised, and 
sent to SGS M-Scan Ltd. (Wokingham, UK).   
 
The samples were applied to an automated pulsed-liquid sequencer for N-terminal amino acid 
sequence analysis.  The methodology used was developed for proteins immobilized on a PVDF 
membrane and optimized for automated Edman degradation analysis (Appendix B).  The 
N-terminal amino acid sequencing was conducted by SGS M-Scan Ltd. (Wokingham, UK). 
 
3.11 Control of Bias 

Any rejected data, and the documented reasons for the rejection of those data, will be 
retained in the study file. 
 
3.12 Statistical Methods 

Means and relative standard deviations were calculated using Microsoft Office Excel® 2007 
software. 
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4.0 RESULTS AND DISCUSSION 

4.1 Immunoreactivity and Molecular Weight 

Western blot analysis of the microbially produced and PAT purified preparation from 
SYHT0H2 soybean seed extract revealed a single and sharp immunoreactive band consistent 
with the predicted molecular weight of the PAT protein (Figure 2, Lanes 6 and 7) confirming 
the identity and integrity of PAT in both sources.   
 
Western blot analysis of the microbially produced and PAT purified preparation from 
SYHT0H2 soybean seed extract also revealed a faint protein band with a molecular weight of 
approximately 43 kDa (Figure 2, Lanes 6 and 7).  Since this protein cross-reacted with a 
PAT-specific antibody, and its apparent molecular weight is consistent with that of two PAT 
molecules, it most likely represents a dimer of PAT. 
 
The crude SYHT0H2 extract, which contained PAT in the presence of the plant matrix, 
revealed a faint immunoreactive band with higher mobility (i.e., lower apparent molecular 
weight) compared to the intensity and mobility of the PAT protein in the microbially 
produced test substance and a PAT purified preparation from SYHT0H2 soybean seed 
extract (Figure 2, Lane 2).  However, similar intensity and mobility of the PAT protein is 
observed in both the crude SYTH0H2 extract and nontransgenic extract fortified with 
microbially produced PAT (Figure 2, Lanes 2 and 3), indicating that the diminished intensity 
and higher mobility of the PAT protein in these samples is most likely a result of matrix 
interference, due to the high concentration of endogenous seed storage proteins in the crude 
soybean seed extract.  Additional faint immunoreactive bands observed in the crude 
SYHT0H2 extract, between 17 kDa and 188 kDa molecular weight, are also observed in the 
nontransgenic, near-isogenic seed extract, indicating that these bands are most likely due to 
nonspecific binding with endogenous proteins contained in the matrix (Figure 2, Lanes 2-4). 
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FIGURE 2 Western blot analysis of plant-produced PAT, nontransgenic soybean 
seed extract fortified with microbially produced PAT, nontransgenic 
soybean seed extract, PAT purified from SYHT0H2 soybean seed 
extract, and the microbially produced PAT 

 
 
Lane 1:  Molecular weight standard 
Lane 2:  Crude SYHT0H2 soybean seed extract (10 ng PAT, 64.52 µg total protein) 
Lane 3:  Nontransgenic soybean seed extract fortified with microbially produced PAT (10 ng  

PAT, 64.52 µg total protein) 
Lane 4:  Nontransgenic soybean seed extract (64.52 µg total protein) 
Lane 5:  Molecular weight standard 
Lane 6:  PAT purified preparation from SYHT0H2 extract (10 ng PAT)1 
Lane 7:  Microbially produced PAT (10 ng PAT)1 
Lane 8:  Molecular weight standard 
  

1 Due to limitations in printer resolution, the faint band visible at approximately 43 kDa may 
not be visible on the printed copy.   
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4.4 Peptide Mass Mapping 

The peptide mass mapping analysis of the microbially produced PAT was assessed in a 
separate study (Moens 2012) and yielded coverage of 76.5% of the total predicted PAT amino 
acid sequence (Figure 4).  The analysis of a PAT purified preparation from SYHT0H2 
soybean seed extract yielded coverage of 63.4% of the total predicted PAT amino acid 
sequence (Figure 5).  The identified peptides corresponded to regions throughout the sequence 
of PAT.  The results of the peptide mass mapping analysis confirmed the identification of the 
purified proteins from both sources as PAT.  Apart from the cleavage of the N-terminal 
methionine of the plant-produced PAT, the peptide mass mapping results confirmed the intact 
N- and C-termini of the microbially produced and plant-produced PAT proteins, confirming 
the intactness of the proteins.  The removal of the N-terminal methionine is a common process 
for many proteins that occurs during translation (Buchanan 2000, Walling 2006). 
 
FIGURE 4 Amino acid sequence identified by peptide mass mapping analysis of 

the microbially produced PAT (Moens 2012) 

  1  MSPERRPVEI RPATAADMAA VCDIVNHYIE TSTVNFRTEP QTPQEWIDDL 
 51  ERLQDRYPWL VAEVEGVVAG IAYAGPWKAR NAYDWTVEST VYVSHRHQRL 
101 GLGSTLYTHL LKSMEAQGFK SVVAVIGLPN DPSVRLHEAL GYTARGTLRA 
151 AGYKHGGWHD VGFWQRDFEL PAPPRPVRPV TQI 
 
Identified PAT fragments are bold and underlined 
 
FIGURE 5 Amino acid sequence identified by peptide mass mapping analysis of a 

PAT purified preparation from SYHT0H2 soybean seed extract 

  1  MSPERRPVEI RPATAADMAA VCDIVNHYIE TSTVNFRTEP QTPQEWIDDL 
 51  ERLQDRYPWL VAEVEGVVAG IAYAGPWKAR NAYDWTVEST VYVSHRHQRL 
101 GLGSTLYTHL LKSMEAQGFK SVVAVIGLPN DPSVRLHEAL GYTARGTLRA 
151 AGYKHGGWHD VGFWQRDFEL PAPPRPVRPV TQI 
 
Identified PAT fragments are bold and underlined 
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4.5 N-Terminal Amino Acid Sequence Analysis 

The N-terminal amino acid sequence of the microbially produced PAT was determined in a 
separate study (Moens 2012), and found to be consistent with the predicted sequence.  The 
N-terminal amino acid sequencing results of a PAT purified preparation from SYHT0H2 
soybean seed extract were also consistent with the predicted sequence, confirming the 
identity of both proteins. 
 
Predicted sequence: MSPERRPVEIR 
Microbially produced PAT (Moens 2012): MSPER 
Plant-produced PAT:    SPERRPVEIR 
 
The N-terminal sequencing analysis revealed that the plant-produced PAT lacked the 
N-terminal methionine.  The excision of the N-terminal methionine for the plant derived 
sequence is further confirmed by peptide mass mapping results (Figure 5).   

4.6 Data Quality and Integrity 

No circumstances occurred during the conduct of this study that would have adversely affected 
the quality or integrity of the data generated. 

5.0 CONCLUSIONS 

Western blot analysis of microbially produced and plant-produced PAT revealed 
immunoreactive bands that were consistent with the predicted molecular weight of the protein.  
Microbially produced PAT, in the presence of nontransgenic, near-isogenic soybean seed 
extract, and plant-produced PAT had comparable specific enzymatic activity.  There was no 
evidence of post-translational glycosylation of microbially produced or plant-produced PAT.  
Peptide mass mapping analysis confirmed the identity and intactness of the proteins from both 
sources as PAT.  Apart from the cleavage of the N-terminal methionine from the plant-
produced protein, the N-terminal peptide of PAT from both sources was consistent with the 
predicted sequence.   
 
The results of this study support the conclusion that microbially produced PAT is 
biochemically and functionally equivalent to plant-produced PAT, and provide the 
experimental evidence that the microbially produced PAT is a suitable surrogate for PAT 
produced in SYHT0H2 soybean. 
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APPENDICES SECTION 
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APPENDIX A Enzymatic Activity Assay LOD Determination 

Materials and Methods 

The limit of detection (LOD) of PAT enzymatic activity for plant-matrix-based samples was 
determined by extracting four replicates of nontransgenic, near-isogenic soybean seed 
powder employing the same method as described in section §3.3.1 and examining the change 
in absorbance over time at 412 nm.  Forty independently prepared replicates of reaction 
mixture (10 replicates per plant extract) were prepared. Each replicate had a total volume of 
100 μl and contained 1 mM phosphinothricin, 1 mM acetyl CoA and 1 mM DTNB in 50 mM 
Tris, 2 mM EDTA, 0.5 mg/ml BSA, pH 7.5.  The volume of nontransgenic soybean seed 
extract added to the reaction mixture for LOD determination was equivalent to the average 
volume of SYHT0H2 soybean seed extract added to the reaction mixture for PAT specific 
enzymatic activity measurement.  
 
Prior to the addition of the nontransgenic extract, the reaction mixture was preincubated for 
2 minutes at 25°C ± 2°C.  After the addition of the nontransgenic extract to the reaction 
mixture, the assay was monitored spectrophotometrically by Molecular Devices SoftMax Pro® 
GxP software, version 5.4.1 at 412 nm at 25°C ± 2°C over 5 minutes with readings taken every 
12 seconds, and the pathlength of the sample in each well was determined.  For each sample, 
the difference in absorbance measurement between the time zero and 5-minute time point 
(T5-T0) was calculated and corrected for the pathlength of each reaction well.  To determine the 
LOD, the differences in absorbance of all 40 reaction blanks containing the nontransgenic 
extracts were averaged and the standard deviation was calculated.  The LOD is equivalent to 
the average difference plus two times the standard deviation. 
 
Results 

The average absorbance difference of the reaction blanks was 0.1825 and the standard deviation 
was 0.0172 (Table A1).  The average difference plus two times the standard deviation (0.2169) 
of the reaction blanks was then converted to a concentration of TNB2- via the molar extinction 
constant (14,150 M-1 cm-1) according to the Beer-Lambert law as indicated in §3.7.2.  The LOD 
was found to be 216.9 milli OD, which is equivalent to 15.3 μM. 
 
To determine if a sample is below the LOD, the absorbance reading at time zero was 
subtracted from the absorbance reading at 5 minutes for each sample.  If the difference was 
less than 216.9 milli OD then the sample was noted as being below the LOD. 
 
 
 
 
 
 
 
 
 

Report Number: TK0059680 Page 27 of 118



TABLE A1 Results of the LOD determination 

Assay replicate (T5-T0)/pathlength Assay replicate (T5-T0)/pathlength 

1 0.1646 21 0.2080 

2 0.1784 22 0.1811 

3 0.1735 23 0.1829 

4 0.1672 24 0.1853 

5 0.1715 25 0.1838 

6 0.1689 26 0.1801 

7 0.1752 27 0.1819 

8 0.1750 28 0.1816 

9 0.1784 29 0.1788 

10 0.1786 30 0.1801 

11 0.1763 31 0.2162 

12 0.1679 32 0.2405a 

13 0.1675 33 0.2134 

14 0.1665 34 0.2138 

15 0.1653 35 0.2097 

16 0.1645 36 0.2093 

17 0.1623 37 0.2056 

18 0.1617 38 0.2059 

19 0.1633 39 0.2034 

20 0.1636 40 0.2052 
a This data point is treated as an outlier as it falls above (Avg+ 3Stdev) and was not used to determine the LOD  
 

 

  LOD 
Average OD412 

(T5-T0) 
StDev  
(OD) 

Avg + 2StDev 
(OD) 

TNB2-  
(μM) 

0.1825 0.0172 0.2169 15.3 
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1. Reason for Addendum 1 

 
Following finalization of the Report the Sponsor requested that the address of the Study 
Sponsor was changed from  
 

Test Facility/Sponsor SYNGENTA CROP Protection LLC 
3054 East Cornwallis Road 
Research Triangle Park, NC 27705 

 
to 
 

Study Sponsor Syngenta Crop Protection LLC 
    410 Swing Road 
    Post Office Box 18300 

Greensboro,  NC 27419-8300 USA 
 

In addition the GLP Compliance Statement was altered to include a space for it to be 
signed by the Principal Investigator and inclusion of Analytical Phase Study Plan No. 
and Report number. 
 
This Report 1203/23099 Addendum 1 was produced to incorporate the amended 
Sponsor Address and allow for signature of the GLP Compliance Statement by the 
Principal Investigator and inclusion of Analytical Phase Study Plan No. and Report 
number. 
 
There is no impact on the results generated or the GLP compliance of the study. 
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Distribution List 
 
Signed Original  GLP Archives (Syngenta Limited, Jealott’s Hill) 

2    (Syngenta Limited, Jealott’s Hill) 
3    (Study Director, Syngenta Crop Protection LLC) 
4   GLP Archives (SGS M-Scan) 
 
 
 
 
 

This phase report contains 86 pages 
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Study Title: 
Comparison of Phosphinothricin Acetyltransferase (PAT) Protein 
Produced in Recombinant Escherichia coli and PAT Protein Produced in 
Event SYHT0H2 Derived Soybean Plants 

Study Number: TK0059680  

 

GOOD LABORATORY PRACTICE COMPLIANCE STATEMENT 
 

PEPTIDE MASS MAPPING AND EDMAN SEQUENCING PHASE 

 
 
The work described in this analytical phase study report was conducted in accordance with the 
principles laid down in the Good Laboratory Practice Regulations, SI 3106 (1999) and subsequent 
Amendment SI 994 (2004) which are themselves based on the principles of good laboratory practice 
contained in Annex 2 to the Decision of the Council of the Organisation for Economic Co-Operation 
and Development (OECD), ENV/MC/CHEM (98)17,  and the guidelines set forth “The Application of 
the OECD Principles of GLP to the Organisation and Management of Multi Site Studies”, 
(ENV/JM/MONO(2002)9), OECD Monograph No.13.). They are in conformity with, and implement the 
requirements of, Directives 2004/10/EC and 2004/9/EC.
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Summary  
 
Samples of the phosphinothricin acetyltransferase (PAT) protein produced in Event SYHT0H2 derived 
soybean plants were received for peptide mass mapping analysis and N-terminal sequence analysis 
from Product Safety, Syngenta Crop Protection, LLC, Research Triangle Park, NC, USA. Prior to 
arrival, the proteins were separated by SDS-PAGE. 
 
The phosphinothricin acetyltransferase (PAT) protein bands were excised from the gel, reduced, 
alkylated with iodoacetamide, and enzymatically digested using trypsin, chymotrypsin and Asp-N.  A 
separate digestion was conducted with each enzyme.  The digested samples were analyzed using 
liquid chromatography-tandem mass spectrometry (LC-MS/MS) with a quadrupole time-of-flight mass 
spectrometer (Q-TOF Xevo, Waters) coupled to a nano LC chromatography instrument (Ultimate 
3000 nano-HPLC, Dionex).  The detected peptide spectra were searched using MASCOT® Software 
against a protein database containing the expected amino acid sequence of phosphinothricin 
acetyltransferase (PAT) protein.  Peptide mass mapping analysis was conducted by SGS M-Scan 
Limited (Wokingham, UK).  
 
The analysis of the plant produced phosphinothricin acetyltransferase (PAT) protein yielded coverage 
of 63.4% of the total predicted phosphinothricin acetyltransferase (PAT) protein amino acid sequence.  
The identified peptides corresponded to regions throughout the sequence of phosphinothricin 
acetyltransferase (PAT) protein including the N- and C-terminus of the protein.  The results of the 
peptide mass mapping analysis confirmed the identification of the purified protein produced in Event 
SYHT0H2 derived soybean plants as phosphinothricin acetyltransferase (PAT) protein.   
 
Additionally the N-terminal sequence of the phosphinothricin acetyltransferase (PAT) protein in Event 
SYHT0H2 derived soybean plants was determined and was found to be consistent with the predicted 
N-terminal sequence of the protein (though missing the methionine at the N-terminus), indicating 
positive identity of the phosphinothricin acetyltransferase (PAT) protein. 
 

Report Number: TK0059680 Page 38 of 118



Phase Report for Study TK0059680 Page 7 of 86 
 

 

1. Purpose of Phase 
 
To confirm the identity of the phosphinothricin acetyltransferase (PAT) protein produced in Event 
SYHT0H2 derived soybean plants using peptide mass mapping, and to determine the N-terminal 
sequence of this protein. 
 

2. Materials and Methods 
 
The study was performed according to the Analytical Phase Study Plan number 12011902. 

2.1 Peptide Mass Mapping 

2.1.1 Materials 
One SDS-PAGE gel (EVENT SYHT0H2 PAT 20120221) containing PAT protein produced in 
Event SYHT0H2 derived soybean plants, was received from  (Syngenta Crop 
Protection LLC) on 24 Feb 2012 (Figure 2) and allocated a unique reference number as 
described below: 
 

Product SGS M-Scan No. 
One SDS-PAGE gel (EVENT 
SYHT0H2 PAT 20120221) of 
phosphinothricin acetyltransferase 
(PAT) protein produced in Event 
SYHT0H2 

99570 
 

 
 
Samples were stored at 2-8 ºC prior to analyses. 
 
 
The expected amino acid sequence of phosphinothricin acetyltransferase (PAT) protein 
supplied by the study sponsor is shown in Figure 1 below.   

 
 

MSPERRPVEIRPATAADMAAVCDIVNHYIE 
TSTVNFRTEPQTPQEWIDDLERLQDRYPWL 
VAEVEGVVAGIAYAGPWKARNAYDWTVEST 
VYVSHRHQRLGLGSTLYTHLLKSMEAQGFK 
SVVAVIGLPNDPSVRLHEALGYTARGTLRA 
AGYKHGGWHDVGFWQRDFELPAPPRPVRPV 
TQI  

 
Figure 1. Amino acid sequence (M1-I183) of the protein phosphinothricin acetyltransferase 
(PAT)  

2.1.2 SDS-PAGE analysis and enzymatic digestion 
For peptide mass mapping analysis the main phosphinothricin acetyltransferase (PAT) protein 
bands from lanes 4, 5 and 6 (as indicated in Figure 2) were excised from the SDS-PAGE gel. 
The protein was reduced using dithiothreitol, alkylated with iodoacetamide and digested 
separately with trypsin, chymotrypsin and Asp-N. The digested samples, which were used for 
all subsequent analyses described in this report, were assigned the unique reference 
numbers shown in Table 1. 
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Sample name Phosphinothricin acetyltransferase (PAT) protein from Event SYHT0H2 

Enzyme Trypsin Chymotrypsin Asp-N 

Gel band reference 4 5 6 

Unique digest sample reference 99570Try 99570Chy 99570Asp 

 
Table1. Shows the unique nomenclature for each of the samples submitted for mass 
spectrometric analysis 

 
 
 
 
 
 

 
 
  

Figure 2. SDS-PAGE gel (EVENT SYHT0H2 PAT 20120221) of PAT protein produced in  Event 
SYHT0H2 derived soybean plants.  Lanes 2 & 9 MW markers.  Lanes 4-7 phosphinothricin 
acetyltransferase (PAT) protein from Event SYHT0H2.  Lanes 1 & 10 20kDa reference protein. The 
uniquely labelled bands were excised from the gel for enzymatic digestion. 
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2.1.3 Liquid Chromatography-Mass Spectrometry / Mass Spectrometry (LC-MS/MS) 
All mass measurements were made using a quadrupole time-of-flight mass spectrometer 
(XEVO Q-TOFMS#YAA120). Samples and standards were delivered to the mass 
spectrometer via a nano-UPLC instrument (Ultimate 3000 nano-HPLC, Dionex).  The 
instruments were controlled and data was collected using MassLynx software v4.1 (SCN 
723). The mass spectrometer was operated in positive ion mode using a nanoflow ionisation 
source.  

 
Samples were introduced into the mass spectrometer via an analytical capillary column 
(Waters C18 PepMap100 15cm, 3µm ID, 100Ǻ).  A flow rate of 350 nl min-1 was used for all 
separations.   

Prior to conducting the analysis the instrument was calibrated using the product ions from the 
fragmentation of Glu-Fibrinopeptide (100 pmol l-1, in 1:1 acetonitrile : 0.05% formic acid in 
UHQ water) introduced using the lockspray functionality of the Xevo Q-TOF at a flowrate of 3 
l min-1. The spectra from the digest samples were lock-mass corrected using Glu-
Fibrinopeptide. 100 pmol l-1. Glu-Fibrinopeptide was infused at a rate of 3 µl min-1 and the 
lock mass spray channel was sampled every 60 seconds.  

 
6 L of each sample was loaded onto the nano-LC system. The gradient conditions for the 
separation are described in Table 2. The temperature of the autosampler tray was regulated 
at 8 C and the column temperature was maintained at 30 C throughout the course of these 
experiments. 

 
Time (min) Solvent B (%)

0.00 4 
5 4 
95 50 

95.1 90 
105 90 

105.1 4 
110 4 

 
Table 2. Gradient conditions used for all sample injections. Solvent A was UHQ water  
containing 0.05 % by volume formic acid. Solvent B was 90% acetonitrile in UHQ water 
containing 0.05 % by volume formic acid modifier.  

 
The mass spectrometer was scanned from m/z 50 to 3,000 using both high (MSe) and low 
energy channels.   

2.1.4 Data Processing and Interpretation 
 

All MS/MS spectra were processed and lock mass corrected by Masslynx into RAW files, 
which were created using Masslynx version 4.1 from Waters. Using Mascot (version 2.2.06) 
peaklist files were searched against a database containing the amino acid sequence shown in 
Figure 1.  The parameters used for Mascot searches are described in the Appendix (Section 
10.1.1 and 10.1.4).  The Mascot search results were manually verified using the acceptance 
criteria shown in the Appendix (Section 10.1.2)1,2. 

2.2 Edman Sequencing  

2.2.1 Materials 
Phosphinothricin acetyltransferase (PAT) protein bands, produced in Event SYHT0H2 derived 
soybean plants were received from the Sponsor on 1 March 2012 and given the unique SGS 
M-Scan number described (Table 3).  The supplied phosphinothricin acetyltransferase (PAT) 
protein test samples were provided by the Study Sponsor blotted and stained on a PVDF 
membrane. The expected N-terminal sequence of phosphinothricin acetyltransferase (PAT) 
protein is shown in Figure 3 below.  
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Table 3. Shows the unique nomenclature for each of the samples submitted for Edman 
sequencing 
 

MSPERRPVEIRPATAADMAAVCDIVNHYIE 
TSTVNFRTEPQTPQEWIDDLERLQDRYPWL 
VAEVEGVVAGIAYAGPWKARNAYDWTVEST 
VYVSHRHQRLGLGSTLYTHLLKSMEAQGFK 
SVVAVIGLPNDPSVRLHEALGYTARGTLRA 
AGYKHGGWHDVGFWQRDFELPAPPRPVRPV 
TQI  

 
Figure 3. Amino acid sequence (M1-I183) of phosphinothricin acetyltransferase (PAT) protein 
 
Samples were stored at -20 ºC (± 8 ºC) prior to analyses. 

 

2.2.2 Pulsed-Liquid N-terminal Sequencing 
Edman degradation was performed on the supplied bands using an automated pulsed-liquid 
sequencer. Analyses were performed using the following equipment: Applied Biosystems 
Procise 492 automated N-terminal sequencer equipped with HPLC consisting of 140C 
pumps, a 200 Perkin Elmer series detector, a reverse phase column PTH-C18 cartridge 2.1 x 
220 mm. Automated pulsed liquid sequencing for 10 residues of the N-terminal sequence was 
undertaken.  Pulsed-liquid sequencing was carried out using standard PVDF pulsed liquid 
methodology. 

2.2.3 Sample Analysis 
Prior to phosphinothricin acetyltransferase (PAT) protein analysis, an aliquot (10pmol/10µl) of 
prepared β-lactoglobulin solution was loaded onto a glass fibre filter precycled with BioBrene 
Plus on to the Procise and 15 residues were sequenced by Edman degradation. The released 
phenylthiohydantoin (PTH-) amino acid derivatives were identified by reversed phase HPLC 
analysis.   

 
Precut PVDF membrane blots containing phosphinothricin acetyltransferase (PAT) protein 
were loaded on to the Procise and 10 residues were sequenced by Edman degradation. The 
released phenylthiohydantoin (PTH-) amino-acid derivatives were identified by reversed-
phase HPLC analysis. 

2.2.4 Data Processing and Interpretation 
All PTH-amino acids showing a typical sequencing pattern and above the standard limit of 
detection were assigned.  The residues raw pmoles based on peak height were reported for 
information only (the technique is not strictly quantitative).  Please note that the standard limit 
of detection for the sequencer is 2pmoles and therefore residues below 2pmoles were not 
reported. 
 
 

Product SGS M-Scan No. 
Feb 27 2012 LKS SYHT0H2 purified 
PAT N-TERMINAL SEQUENCING 
 

99740 
 

Feb 27 2012 LKS SYHT0H2 purified 
PAT N-TERMINAL SEQUENCING 

99741 
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3. Results and Discussion 

3.1 Peptide Mass Mapping 
 
The datafiles resulting from the nano-LC-MS/MS analyses of the Trypsin, chymotrypsin and Asp-N 
digests from the plant expressed phosphinothricin acetyltransferase (PAT) protein, as contained in 
Event SYHT0H2 derived soybean plants, were input into the Mascot Daemon interface software. 
Each individual digest datafile was searched against a database containing the amino acid sequence 
shown in Figure 1. Manual verification of 18 MS/MS spectra generated the sequence coverage map 
shown in Figure 4 for the phosphinothricin acetyltransferase (PAT) protein from Event SYHT0H2 
derived soybean plants. Evidence for 63.4% of the amino acid sequence was obtained. (The 
complete list of peptides found by the Mascot searches are reported in the Appendix) 

 

      

Phosphinothricin acetyltransferase (PAT) protein 
  1 MSPERRPVEIRPATAADMAAVCDIVNHYIE 30  

 31 TSTVNFRTEPQTPQEWIDDLERLQDRYPWL 60 

 61 VAEVEGVVAGIAYAGPWKARNAYDWTVEST 90 

 91 VYVSHRHQRLGLGSTLYTHLLKSMEAQGFK 120 

121 SVVAVIGLPNDPSVRLHEALGYTARGTLRA 150 

151 AGYKHGGWHDVGFWQRDFELPAPPRPVRPV 180 

181 TQI 183  
 
Figure 4. Amino acid sequence coverage map for the phosphinothricin acetyltransferase (PAT) 
protein purified from Event SYHT0H2 derived soybean plants. The sequence highlighted in red 
indicates unique peptides found in the Asp-N digest, green indicates Chymotrypsin and yellow 
indicates trypsin. Evidence for 63.4% of the amino acid sequence was obtained. 
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3.2 Edman sequencing 

3.2.1 N-Terminal Sequencing of β-Lactoglobulin Standard 
Pulsed-liquid sequencing was performed on a β-lactoglobulin standard. 15 residues were 
sequenced by Automatic Edman degradation. The data obtained from the analysis is shown 
in Section 10.3 and summarised in Table 4. 

PTH-AA Sequence Observed pmoles Observed*
1 L 5.4
2 I 5.1
3 V 4.6
4 T 3.6
5 Q 4.2
6 T 3.1
7 M 3.7
8 K 3.6
9 G 4.5
10 L 4.3
11 D 3.1
12 I 3.9
13 Q 3.6
14 K 3.1
15 V 3.4

Residue Number
β-Lactoglobulin Standard

 
 
Table 4. N-Terminal sequencing of β-lactoglobulin Standard 
 
The data obtained for a standard of β-lactoglobulin were consistent with the following N-
terminal sequence: 

LIVTQ TMKGL DIQKV 
 

The data obtained are consistent with the known sequence of β-lactoglobulin.  The expected 
19 PTH-amino acid peaks and the diphenylthiourea (dptu) peak were present in the 
chromatogram obtained from analysis of the standard mixture of PTH-amino acid.  The run 
was completed successfully and all amino acids and dptu were identified correctly.  The 
average background corrected repetitive yield was calculated for L, I and V as 95.9 %. This 
value is within the bounds of the acceptance criteria of >94%. 
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3.2.2 N-Terminal Sequencing of phosphinothricin acetyltransferase (PAT) protein  
PVDF Pulsed-liquid sequencing was performed on plant expressed phosphinothricin 
acetyltransferase (PAT) protein, as contained in Event SYHT0H2 derived soybean plants 
(SGS M-Scan No. 99740 and 99741), as detailed in the phase plan. 10 residues were 
sequenced by Automatic Edman degradation.  The data obtained from the analysis is shown 
in Section 10.4 and summarized in Table 5.  

 
 
* Calculation based on 10 pmoles containing standard mixture. For information only, as N-terminal 
sequencing is not a quantitative technique. 
* * Values below 2pmoles (based on 10 pmoles containing standard mixture) will not be reported. 
Please see the raw data for actual values. 
 
Table 5. N-Terminal sequencing of Plant expressed phosphinothricin acetyltransferase (PAT) 
protein as contained in Event SYHT0H2 derived soybean plants 
 
Edman sequencing data was obtained from the plant expressed phosphinothricin 
acetyltransferase (PAT) protein, as contained in Event SYHT0H2 derived soybean plants.  
The N-terminal sequence of the protein was confirmed to be Ser-Pro-Glu-Arg-Arg-Pro-Val-
Glu-Ile-Arg consistent with the predicted N-terminal sequence of phosphinothricin 
acetyltransferase (PAT) protein, though missing the methionine at the N-terminus. 

 

4. Conclusions 
 
The combination of trypsin, chymotrypsin and Asp-N digestion with peptide mass mapping confirmed 
the identity of the phosphinothricin acetyltransferase (PAT) protein produced in Event SYHT0H2 
derived soybean plants by producing evidence for the amino acid sequence of the protein. Evidence 
for 63.4% of the amino acid sequence was obtained for the phosphinothricin acetyltransferase (PAT) 
protein produced in Event SYHT0H2 derived soybean plants (Figure 4). The N-terminal amino acid 
sequence of phosphinothricin acetyltransferase (PAT) protein produced in Event SYHT0H2 derived 
soybean plants was confirmed to be the same as the predicted sequence (though missing the 
methionine at the N-terminus), indicating positive identity of phosphinothricin acetyltransferase (PAT) 
protein. 

5.  Raw Data and Report Retention 
 
The working file and study report will be transferred to the Study Sponsor.  The analytical phase study 
plan, a copy of the working file, and final analytical phase report will be stored in an archive as 
described by SOP GP-013, for inspection and reference purposes.  

PTH-AA Sequence Observed pmoles Observed* **
1 S 19.7 
2 P 13.6 
3 E 15.3 
4 R 12.2 
5 R 18.3 
6 P 10.1 
7 V 10.5 
8 E 10.5 
9 I 9.0 
10 R 8.4

Residue Number

Phosphinothricin acetyltransferase (PAT) protein   from
Event SYHT0H2 
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10. Appendix 

10.1 Peptide Mass Mapping Data for phosphinothricin acetyltransferase (PAT) protein 
from Event SYHT0H2 

 

10.1.1 Mascot search parameters for the phosphinothricin acetyltransferase (PAT) 
protein from Event SYHT0H2  

The following Mascot parameters were used when searching the combined peaklist file for 
phosphinothricin acetyltransferase (PAT) protein purified from Event SYHT0H2.  

 
Type of search MS/MS Ion Search 
Enzyme Trypsin, Chymotrypsin 

or Asp-N, ± Pro 
cleavage 

Fixed Modifications Carboxymethyl (C) 
Variable modifications Oxidation (M), 

Deamidation (NQ) 
Mass Values Monoisotopic 
Protein Mass Unrestricted 
Peptide Mass Tolerance +/- 0.8 Da 
Fragment Mass Tolerance +/- 0.8 Da 
Missed Cleavages up to 3 

 

10.1.2 Manual Verification of Mascot Data 
In addition to the acceptance criteria and tolerances used in the interrogation of the 
databases by Mascot, manual verification of each peptide hit was also carried out. This 
includes checking the search results for unexpected cleavages, verifying the delta mass 
values versus calculated mass values and the inspection of the raw data to confirm the 
presence at significant levels of key b- and y”- fragmentation ions. Peptides identified by 
Mascot that do not meet these criteria are rejected. 

 

10.1.3 Example of a manually verified MS/MS spectrum of phosphinothricin 
acetyltransferase (PAT) protein from Event SYHT0H2 

Figure A1 is a copy of the Mascot search results for the tryptic peptide TEPQTPQEWIDDLER 
and Figure A2 is a copy of the raw data from which this Mascot search result was derived. 
These figures represent an example of a single MS/MS spectrum and corresponding Mascot 
search result  that was manually verified and accepted using the verification criteria described 
in Section 10.2. The MS/MS spectrum shows a clear evidence of a y- ion series the masses 
of which are highlighted in the table.  The consecutive y- ions at m/z 417.2, 532.3, 647.3 and 
760.4 were used to accept this spectrum.  
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Figure A1. Example of a manually verified MS/MS spectrum from phosphinothricin 
acetyltransferase (PAT) protein produced in Event SYHT0H2 for the tryptic peptide 
TEPQTPQEWIDDLER. 
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Figure A2. A copy of the raw data (without lock mass correction) from phosphinothricin 
acetyltransferase (PAT) protein produced in Event SYHT0H2 for the tryptic peptide 
TEPQTPQEWIDDLER. The Mascot search result shown in Figure A1 was derived from this 
data.  
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10.2 Complete Mascot search results 
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10.3 Edman Sequencing Data for β-lactoglobulin standard 
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10.4 Edman Sequencing Data for phosphinothricin acetyltransferase (PAT) protein  
from Event SYHT0H2 
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