


PAT/pat PROTEIN 
IN VITRO DIGESTIBILITY STUDY IN HUMAN SIMULATED GASTRIC FLUID 

SA 09048  
Bayer CropScience Page 2  of  40 

STATEMENT OF NO DATA CONFIDENTIALITY CLAIM 

No claim of confidentiality is made for any information contained in this study on the basis of its 
falling within the scope of FIFRA § 10 (d) (1) (A), (B) or (C). 
 
 
 
 
Company Name:  
 
 
 
 
Company Agent:  
 
 
 
 
Title: 
 
 
 
 
 
Signature:  
  
  
Date:  
 
 
 
These data are the property of Bayer CropScience, and as such, are considered to be confidential for all 
purposes other than compliance with FIFRA § 10. Submission of these data in compliance with FIFRA does 
not constitute a waiver of any right to confidentiality which may exist under any other statute or in any other 
country. 
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FLAGGING STATEMENTS 

This page is reserved for flagging statements as may be required by E.P.A.  
 







PAT/pat PROTEIN 
IN VITRO DIGESTIBILITY STUDY IN HUMAN SIMULATED GASTRIC FLUID 

SA 09048  
Bayer CropScience Page 7  of  40 

STUDY PROFESSIONALS 

The following professionals were involved in the conduct of this study: 
 
 
 
STUDY DIRECTOR :  
 
 
REPLACEMENT STUDY DIRECTOR  :  
 
 
RESPONSIBLE TECHNICIAN :  
 
 
REPORT UNIT ASSISTANT :  
 
 



PAT/pat PROTEIN 
IN VITRO DIGESTIBILITY STUDY IN HUMAN SIMULATED GASTRIC FLUID 

SA 09048  
Bayer CropScience Page 8  of  40 

TABLE OF CONTENTS 

STATEMENT OF NO DATA CONFIDENTIALITY CLAIM 2 

GOOD LABORATORY PRACTICE COMPLIANCE STATEMENT 3 

FLAGGING STATEMENTS 4 

QUALITY ASSURANCE STATEMENT 5 

SIGNATURE 6 

STUDY PROFESSIONALS 7 

TABLE OF CONTENTS 8 

SUMMARY 10 

INTRODUCTION 11 

MATERIAL AND METHODS 12 

1 - Proteins and pepsin 12 

1.1 Test protein 12 
1.2 Reference proteins 12 
1.3 Proteolytic enzyme 12 

2 - Protein solutions 13 

3 - Test system  13 

4 - Digestion incubation 13 

5 - SDS-PAGE analysis 14 

6- Western blot analysis 14 

7 - Data storage  14 

RESULTS AND DISCUSSION 15 

1 - PAT/pat protein 15 

2 - HRP unstable reference protein 15 

3 - OVA stable reference protein 16 

4 - Discussion   16 

CONCLUSION 17 

PROTOCOL DEVIATIONS 18 

REFERENCES 19 

ABBREVIATIONS 20 



PAT/pat PROTEIN 
IN VITRO DIGESTIBILITY STUDY IN HUMAN SIMULATED GASTRIC FLUID 

SA 09048  
Bayer CropScience Page 9  of  40 

FIGURES 21 

Figure 1 - Coomassie stained SDS-PAGE of PAT/pat protein after incubation in human 
simulated gastric fluid 22 

Figure 2 - Coomassie stained SDS-PAGE of Horseradish Peroxidase (HRP) protein 
after incubation in human simulated gastric fluid 23 

Figure 3 - Coomassie stained SDS-PAGE of Ovalbumin (OVA) protein after incubation 
in human simulated gastric fluids 24 

Figure 4 - Western blot of PAT/pat protein after incubation in human simulated gastric 
fluid  25 

ATTACHMENTS 26 

Attachment 1 - Protocol 26 

Attachment 2 - Certificates of analysis 33 

FINAL REPORT AMENDMENT 39 

END OF REPORT 40 



PAT/pat PROTEIN 
IN VITRO DIGESTIBILITY STUDY IN HUMAN SIMULATED GASTRIC FLUID 

SA 09048  
Bayer CropScience Page 10  of  40 

SUMMARY 

The PAT/pat protein (encoded by the pat gene, produced in E. coli) was tested for digestive 
stability in human simulated gastric fluid (SGF) after incubation times of 0.5 to 60 minutes. The 
protocol was in accordance with Thomas et al. (2004) protocol (1).  
 
Test protein or reference protein solutions were incubated with human SGF (a pepsin solution at 
pH 1.2) at approximately 37°C and aliquots were taken for analysis at time-points of 0, 0.5, 2, 5, 10, 
20, 30 and 60 minutes. The samples were analysed for presence of the test protein and potential 
stable protein fragments by Coomassie blue-stained sodium dodecyl sulfate polyacrylamide gel 
electrophoresis (SDS-PAGE) and western blot. The immunodetection was performed using a 
polyclonal antibody directed against the PAT/pat protein. Appropriate controls included the test 
protein without pepsin at pH 1.2 (0 and 60 minutes time-points), SGF alone (0 and 60 minutes time-
points), and a 10% loading test protein control. Reference proteins horseradish peroxidase (HRP) 
and ovalbumin (OVA), known to be digested rapidly and slowly, respectively, were tested in 
parallel. 
 
The PAT/pat protein was degraded very rapidly in human simulated gastric fluid, within 0.5 
minutes of incubation, in presence of pepsin, at pH 1.2. 
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INTRODUCTION 

This in vitro human simulated gastric fluid (SGF) digestibility study has been conducted to provide 
a full GLP study carried out according to a current internationally recognized protocol. This study 
follows the protocol and the methods used in the International Life Science Institute (ILSI) ring trial 
(1). The method is based on the United States Pharmacopeia (2). 
 
In this study the test material was the PAT/pat protein (encoded by the pat gene, produced in E. 
coli). Two control proteins, horseradish peroxidase (HRP) and ovalbumin (OVA), were included in 
this study. They were chosen as they are known to be rapidly and slowly digested, respectively (1). 
 
The study protocol is presented in Attachment 1. 
 
 
The study schedule was as follows:  
 
 

Study initiation date* March 13, 2009 

Sponsor representative protocol approval date  March 13, 2009 

Experimental starting date March 18, 2009 

Experimental completion date April 03, 2009 

* Date of protocol approval by Study Director 
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MATERIAL AND METHODS 

1 - PROTEINS AND PEPSIN 

 The certificates of analysis are presented in Attachment 2. 

1.1 Test protein 

  The test item PAT/pat protein was supplied by BioAnalytics (Bayer CropScience NV, 
Swijnaarde, Belgium). 
Identification .......... : PAT/pat protein (encoded by the pat gene, produced in E. coli) 
Batch N°................. : ADW040708 
Description............. : Lyophylized powder 
Purity...................... : 87.5 % 
Storage ................... : Dry and dark at room temperature 
Certified through.... : July 2009 

1.2 Reference proteins 

  The control proteins were purchased from Sigma, France. 
Identification .......... : Horseradish peroxidase 
Reference ............... : P6782 
Batch N°................. : 125K7415 
Enzymatic activity.. : 1080 units/mg Solid (using ABTS); 
................................  298 units/mg Solid (using Pyrogallol) 
Description............. : Red-brown powder 
Storage ................... : Approximately +4°C 
Certified through.... : February 2011 

Identification .......... : Ovalbumin (OVA), albumin from chicken egg white  
Reference ............... : A5503 
Batch N°................. : 126K7009 
Description............. : White powder 
Purity...................... : >99 % 
Storage ................... : Approximately +4°C 
Certified through.... : March 2012 

1.3 Proteolytic enzyme 

Identification .......... : Pepsin (from porcine gastric mucosa) 
Source..................... : Sigma, Reference P6887 
Batch N°................. : 056K767622 
Description............. : White lyophilized powder 
Activity................... : 3260 Units/mg protein 
Purity...................... : 92 % 
Storage ................... :  Approximately -20 °C 
Certified through.... :  June 2009 
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2 - PROTEIN SOLUTIONS 

 The test protein was solubilized in Tris 20mM pH 7.5, 5 mM EDTA at the final concentration 
of 2.5 mg PAT/pat protein/ml. The two reference proteins were solubilized at 2.5 mg /ml in the 
same buffer. 

3 - TEST SYSTEM 

 The human simulated gastric fluid (SGF) was prepared as follows: 
- Preparation of G-con solution (2 mg/ml NaCl, pH 1.2). 
- Addition of the pepsin to the G-con solution. The quantity of pepsin in the SGF solution was 
calculated so that the final concentration of pepsin in the digestion tubes was of 10 activity units per 
µg of test protein. 
In order to validate the activity of the pepsin solution, the reference proteins HRP and OVA were 
tested concurrently. 

4 - DIGESTION INCUBATION 

 The protein incubation for the test and reference materials was made in 2 ml microcentrifuge 
tubes in a waterbath at approximately 37°C. For each test and reference protein solution, 80 µl was 
added to 1520 µl of SGF and mixed. Samples of 200 µl were taken after 0.5, 2, 5, 10, 20, 30 and 
60 minutes incubation. The tubes were agitated before each sampling and at approximately 45 
minutes. 
A dilution of the test protein solution at 1/10 in Tris 20mM pH 7.5, 5 mM EDTA buffer was 
prepared for the 10% loading control. 
For the control tubes (G-con + protein time 60 min and SGF alone, 60 min), each containing 200 µl 
of sample, the neutralisation solution (70 µl 200 mM NaHCO3 pH 11.0) was added directly to the 
incubation tubes. 
For the serial digestion samples and the other control tubes, the reaction was terminated by adding 
the 200 µl of digestion sample to a tube containing 70 µl of 200 mM NaHCO3 (pH 11.0). 

Additional control samples were prepared: 
- a zero minute incubation of protein (10 µl) with 'SGF without pepsin' (190 µl); 
- a zero minute incubation of the 1/10 diluted protein (10 µl) with 'SGF without pepsin' (190 µl) 

(10% loading control); 
- a 60 minutes incubation of protein (10 µl) with 'SGF without any pepsin' (190 µl); 
- a 'time zero' sample was produced by adding the protein (10 µl) to SGF (190 µl) after the 

reaction was terminated as above; 
- a sample of SGF alone before incubation and the reaction terminated as above; 
- a sample of SGF alone after 60 minutes incubation and the reaction terminated as above. 
Aliquots of 20 µl of the samples were used for analysis on SDS-PAGE gels and the remaining was 
frozen at -20°C. 



PAT/pat PROTEIN 
IN VITRO DIGESTIBILITY STUDY IN HUMAN SIMULATED GASTRIC FLUID 

SA 09048  
Bayer CropScience Page 14  of  40 

5 - SDS-PAGE ANALYSIS 

 Gel electrophoresis was carried out following the method of Laemmli (3) using a Bio-Rad 
Mini-Protean III cell (Bio-Rad, France). Prior to running SDS-PAGE, 5 µl of 5X Laemmli solution 
was added (supplemented with few grains of sucrose) to 20 µl of digestion samples and heated for 
10 minutes at more than 90°C before loading the gel. Samples of 15 µl were added to wells of an 
SDS-PAGE gel (15 well, 1 mm 10-20% gradient polyacrylamide Tris/Tricine, run with 1X 
Tris/Tricine Buffer) (Bio-Rad, France).  
A suitable marker solution (2.5-200 kDa) was used to provide reference points of known molecular 
weights on the gel (Mark 12, Invitrogen, France). In addition, the Kaleidoscope, prestained standard 
molecular weight marker (Bio-Rad, France) was included on the gel. Both markers were prepared 
by mixing 5µl ready-made marker with 10 µl of 5X Laemmli solution. 
The electrophoresis was carried out with a constant voltage set at 100 volts until the bromophenol 
line has reached the bottom of the gel. 
The gels were stained by the Coomassie blue method (Invitrogen) based on the work of Neuhoff et 
al. (4). After rinsing, the gels were scanned using a GS800 scanner (Bio-Rad). The gels are not 
stable for more than two weeks, so the raw data are the scanned image. 
In addition, a second SDS-PAGE was used for the western blot analysis. This gel was loaded with 
approximately 200 times less protein in quantity to take into account the better level of detection of 
the western blot technique compared to one of Coomassie blue staining. 

6- WESTERN BLOT ANALYSIS 

 A polyvinylidene fluoride (PVDF) membrane was placed on the SDS-PAGE gel in a 
Tris/Glycine buffer and an electrical current applied in order to transfer the protein bands onto the 
membrane. To detect the PAT/bar protein band and/or its potential fragments, the membrane was 
incubated in the presence of a specific rabbit polyclonal anti-PAT/bar protein antibody. 
The hybridization of the antibody with the proteins immobilized on the membrane was revealed 
using a goat anti-rabbit polyclonal antibody coupled with a peroxidase. The hybridization bands 
were visualized using enhanced chemiluminescence (ECL) detection system (GE Healthcare Life 
Sciences, France). 
The autoradiographs were scanned using a GS800 scanner (Bio-Rad) and resulting image was 
retained in the raw data and reported in the final report. 

7 - DATA STORAGE 

 All raw data, supporting documents as well as protocol, aliquot of the test substance solution 
and final report are maintained in the archive room.  
All of the above will be archived for at least 10 years in the designated areas at: 

Bayer CropScience 
355, rue Dostoïevski 
BP 153 
06903 Sophia Antipolis Cedex 
France 
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RESULTS AND DISCUSSION 

1 - PAT/pat protein  (Fig. 1,4) 

 The SDS-PAGE analysis of the PAT/pat protein solution (Fig. 1) showed one major band 
located close to the molecular weight marker at 21.5 kDa, in accordance with the molecular weight 
of the PAT/pat protein (5). The 10% PAT/pat protein control was also visible at approximately 
21.5 kDa with lower intensity compared to the undiluted test protein intensity. The PAT/pat protein 
band was visible in the 0 and 60 minute incubation times without pepsin, with no decrease in stain 
intensity at 60 minutes. At time zero of incubation with SGF, the PAT/pat protein and the pepsin 
bands at approximately 36 kDa were clearly visible. The pepsin band at approximately 36 kDa 
showed no decrease in stain intensity at 60 minutes, indicating that the pepsin was stable.  
 
Within 0.5 minutes and at all subsequent incubation times, the PAT/pat protein band was not visible 
on the SDS-PAGE gel and there were no bands visible at a lower molecular weight.  
 
On the western blot conducted with the PAT/pat protein (Fig. 4), a major band located at 
approximately 21.5 kDa.was apparent. The binding of polyclonal anti-PAT/pat antibody further 
confirmed the identity of the PAT/pat protein. The 10% PAT/pat protein control was also visible 
with lower intensity compared to the undiluted test protein intensity. 
 
At 0.5 minutes and all subsequent incubation times, the PAT/pat protein band was not visible on the 
western blot. 
 
Therefore, the digestion pattern observed on the western blot was similar to the Coomassie blue 
stained SDS-PAGE, with a clear PAT/pat band at time zero, and a rapid digestion (>90%) from 
0.5 minutes onward and no visible bands in the SGF alone lane. 
 
Overall, more than 90% of PAT/pat protein was degraded within 0.5 minutes. 

2 - HRP UNSTABLE REFERENCE PROTEIN (Fig. 2) 

 The HRP protein was visible at approximately 46 kDa in the 0 and 60 minute incubation 
times without pepsin, with no decrease in stain intensity at 60 minutes. The 10% HRP protein 
control was also visible with lower intensity. The pepsin at approximately 36 kDa band showed no 
decrease in stain intensity at 60 minutes, indicating that the pepsin was stable. 
At time 0 of incubation with SGF, the HRP protein and the pepsin at approximately 36 kDa bands 
were clearly visible. At 30 seconds and subsequent incubation times, there was no HRP band at 
46 kDa, and no smaller bands.  
 
This indicates a complete digestion of the horseradish peroxidase unstable reference protein within 
30 seconds. 
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3 - OVA STABLE REFERENCE PROTEIN  (FIG. 3) 

The OVA protein represented as two bands was clearly visible at approximately 45 kDa in the 
0 and 60 minute incubation time without pepsin, with no decrease in stain intensity at 60 minutes. 
The 10% OVA protein control was also visible with lower intensity. The pepsin at approximately 
36 kDa band showed no decrease in stain intensity at 60 minutes, indicating that the pepsin was 
stable. 
At time 0 of incubation with SGF, the OVA protein bands (at approximately 45 kDa) and the pepsin 
(at approximately 36 kDa) bands were clearly visible. From 0.5 minutes up to 60 minutes 
incubations, the OVA protein bands were gradually reducing in intensity.  
 
At 60 minutes, the OVA protein bands were still faintly visible, indicating that the OVA stable 
reference protein was not totally digested within 1 hour.  

4 - DISCUSSION  

 The results showed that the pepsin was active, and that two reference proteins, HRP and 
OVA, were rapidly and slowly digested, respectively. The results of the reference proteins are in 
line with the results obtained in an international ring trial organized by ILSI (1). These quality 
control procedures confirm that the study procedures and reagents were adequate to detect the rate 
of digestion of proteins in this SGF study. 
The PAT/pat protein was degraded very rapidly with less than 10% residual protein visible at 
30 seconds of incubation with SGF, in presence of pepsin, at pH 1.2. There was also no significant 
digestion at pH 1.2 in the absence of pepsin, showing that digestion requires pepsin. 
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CONCLUSION 

The PAT/pat protein was degraded very rapidly in human simulated gastric fluid, within 30 seconds 
of incubation, in presence of pepsin, at pH 1.2. 
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ABBREVIATIONS 

% Percentage 
°C Degree (s) Celcius 
µg Microgram (s) 
µl Microliter (s) 
DTT Dithiothreitol 
ECL Enhanced ChemiLuminescence 
EDTA Ethylendiamineteraacetic acid 
g Gram (s) 
g/ml Gram/milliliter 
GLP Good Laboratory Practice 
HRP Horseradish Peroxidase 
ILSI International Life Science Institute 
kDa Kilodalton 
kg Kilogram (s) 
M Molar 
mg Milligram 
mg/ml Milligram/milliliter 
Min Minute (s) 
ml Milliliter 
mm Millimeter(s) 
mM Millimolar 
NaCl Sodium Chloride 
OVA Ovalbumin 
PAGE Polyacrylamide gel electrophoresis 
PAT Phosphinothricin acetyltransferase 
PBS Phosphate buffered saline 
pH Potential of hydrogen 
SDS Sodium dodecyl sulfate 
SGF Human simulated gastric fluid 
Tris Tris hydroxymethyl aminomethane 
USA United States of America 
w/v Weight/volume 
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FIGURES 

FIGURE 1: COOMASSIE STAINED SDS-PAGE OF PAT/pat PROTEIN AFTER INCUBATION IN 
HUMAN SIMULATED GASTRIC FLUID 

FIGURE 2: COOMASSIE STAINED SDS-PAGE OF HORSERADISH PEROXIDASE (HRP) PROTEIN 
AFTER INCUBATION IN HUMAN SIMULATED GASTRIC FLUID 

FIGURE 3: COOMASSIE STAINED SDS-PAGE OF OVALBUMIN (OVA) PROTEIN AFTER 
INCUBATION IN HUMAN SIMULATED GASTRIC FLUIDS 

FIGURE 4: WESTERN BLOT OF PAT/pat PROTEIN AFTER INCUBATION IN HUMAN SIMULATED 
GASTRIC FLUIDS 

 
 
 
 
 
 
Note: For clarity reasons, only the molecular weight maker 12 is presented in the following 

figures. The kaleidoscope molecular weight maker lane can be seen on the raw data file 
pictures. 
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ATTACHMENT 2 - CERTIFICATES OF ANALYSIS 
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FINAL REPORT AMENDMENT 

There is no final report amendment at this time. 
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