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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 US EPA. 
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STUDY PROFESSIONALS 

The following professionals were involved in the conduct of this study: 
 
 
 
STUDY DIRECTOR : D. ROUQUIE 
 
 
RESPONSIBLE TECHNICIAN : A. ARNAUD 
 
 
REPORT UNIT ASSISTANTS : P. ALMERAS 
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SUMMARY 

The 2mEPSPS protein encoded by the 2mepsps gene was tested for stability at temperatures of 60, 
75 or 90°C for periods of 10, 30 or 60 minutes. The protein was examined by SDS-PAGE and by 
Western blot analysis. 
 
The 2mEPSPS protein encoded by the 2mepsps gene showed no significant changes after heat 
treatment at up to 60°C for 10 minutes. Some 2mEPSPS protein degradation fragments are visible 
from the incubation at 60°C for 30 minutes. The intensity of these fragments increased with 
temperature and the duration of incubation. A marked but not complete degradation of the 
2mEPSPS protein was observed after incubation at 90°C for 60 minutes. 
 
It is concluded that the 2mEPSPS protein is partially heat-stable up to 90°C for 30 minutes and 
markedly degraded at 90°C for 30 minutes.  
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INTRODUCTION 

This in vitro heat stability study (SDS-PAGE and Western blot) has been conducted to establish if 
heat treatment causes any structural changes to the 2mEPSPS protein.  
 
The study protocol and amendment are presented in Attachment 1. 
 
 
The study schedule was as follows:  
 
 

Sponsor representative protocol approval date August 27, 2007 

Study initiation date* August 27, 2007 

Experimental starting date August 28, 2007 

Experimental completion date August 31, 2007 

* Date of protocol approval by Study Director 
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MATERIAL AND METHODS 

1 - TEST PROTEIN 

  The test protein was supplied by the sponsor. 
Identification  : 2mEPSPS protein (double mutant 5-enol 

pyruvylshikimate-3-phosphate synthase from maize) 
Batch N°   :  LEJ 5837 
Source   : Bayer Bioscience N.V., Gent, Belgium 
Purity   : 99.91 % 2mEPSPS protein 
Concentration  : 0.971 mg/ml in the storage buffer (0.1 M Tris; 2.7 mM KCl; 137 mM 
     NaCl; 1 mM DTT; pH 7.5). 
Expiry date   :  October 24, 2008 
Storage   :  Approximately -70°C 
 

The certificates of analysis are presented in Attachment 2. 

2 - PROTEIN SOLUTION 

  The test protein was diluted in storage buffer (0.1 M Tris; 2.7 mM KCl; 137 mM NaCl; 
1 mM DTT; pH 7.5) to a concentration of 0.25 mg/ml.  

3 - INCUBATION 

 The protein incubation was made in 1.5 ml microcentrifuge tubes in a temperature-controlled 
hot-block at 60, 75 or 90 °C for 10, 30 or 60 minutes. 
As soon as samples were taken at the end of the incubation period, the reaction was terminated 
by placing the sample tubes on ice, and adding 14 µl distilled water. The sample tubes were 
aliquoted in 20 µl and stored frozen at approximately – 20°C until use for SDS-PAGE analysis. 

Additional control samples were prepared: 
- Two samples of a zero minute incubation of protein (kept at 4 °C); 
- buffer solution without protein was heated at 60 °C for 60 minutes; 
- buffer solution without protein was heated at 90 °C for 60 minutes. 

4 - SDS-PAGE ANALYSIS 

 Gel electrophoresis was carried out following the method of Laemmli (1) using a BioRad 
Mini-Protean III cell. Prior to running SDS-PAGE 5 µl of 5X Laemmli buffer (40% glycerol, 5% 
β-mercaptoethanol, 10% SDS, 0.33 M Tris HCl; 0.05% bromophenol blue; pH 6.8) were added to 
20 µl of test sample tubes before loading the gel. Samples of 15 µl were added to wells of an 
SDS-PAGE gel (15 well, 1mm 10-20% gradient polyacrylamide Tris/Tricine) (BioRad, France).  
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A Kaleidoscope pre-stained standard solution (Bio-Rad) in the first lane and a standard marker 
solution (2.5-200 kDa) (Mark 12, Invitrogen, France) in the last lane were used to provide reference 
points of known molecular weights on the gel. 
 
A setting of 117 ± 7 volts was used at a constant voltage for approximately 90 minutes to give gels 
with a correct appearance (near straight lines for sample front and a front finishing near the top of 
the gel). 
 
Two gels were prepared, one was stained by a sensitive Coomassie blue method (Invitrogen, 
France) based on the work of Neuhoff et al. (2). After rinsing, the gel was scanned using a GS800 
scanner (Biorad, France). The second gel was used to prepare the Western blot. 

5 - WESTERN BLOT ANALYSIS 

 A PVDF membrane was placed on the gel in a Tris/Tricine buffer and an electrical current 
applied in order to transfer the protein bands onto the membrane. To reveal the 2mEPSPS protein 
bands and/or its fragments recognized by a specific anti-2mEPSPS protein antibody, the membrane 
was incubated in the presence of a specific polyclonal rabbit anti-2mEPSPS protein antibody 
(dilution 1/10000 in PBS /Tween 20 (0.02 %v/v)) for approximately 1 hour. Following a washing 
step, the hybridization of the primary antibody with the proteins immobilized on the membrane was 
revealed using a goat anti-rabbit polyclonal antibody coupled with alkaline phosphatase (dilution 
1/10000 in PBS /Tween 20 (0.02 %v/v)). In order to detect the alkaline phosphatase enzymatic 
activity coupled to the secondary antibody, the ECL detection system (Amersham) was used. 

6 - DATA STORAGE 

 All raw data, supporting documents, as well as protocol, protocol amendments and final 
report are maintained in the document 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 - 2MEPSPS PROTEIN   

1.1 SDS-PAGE analysis after Coomassie blue staining   (Fig. 1) 

  As expected, there were no bands visible in the lanes with only buffer solution.  
 
The expected molecular weight of the 2mEPSPS protein is approximately 47 kDa. SDS-PAGE 
analysis of the unheated 2mEPSPS protein sample showed one band after Coomassie blue staining 
of the gel, demonstrating that the stock protein was pure and non-degraded. As expected, this band 
was located in between the molecular weight markers 36.5 and 55.4 kDa.  
 
For the heated 2mEPSPS protein samples, there were no visible changes of the band intensity at 
60°C and 75°C from 10 up to 60 minutes. After 30 minutes of incubation at 90°C, the band was 
visible but with an intensity decreased compared to other heated samples at 60°C and 75°C. After 
60 minutes at 90°C, the band was still visible with a marked decrease of intensity compared to all 
samples, including the unheated sample. 

1.2 Western blot analysis   (Fig. 2) 

  As expected, there were no bands visible in the lanes with only buffer solution. 
 
Western blot analysis showed that the protein band in the unheated sample located in between the 
molecular weight markers 36.5 and 55.4 kDa was detected by an anti-2mEPSPS protein polyclonal 
antibody. This result confirmed that the main band observed in the SDS-PAGE analysis was the 
2mEPSPS protein (approximately at 47 kDa). Some higher molecular weight smears were visible, 
certainly due to incomplete denaturation of the samples prior to loading on the gel. 
 
For the heated samples, the intensity of the intact 2mEPSPS band was unchanged after incubation at 
60°C or 75°C for 10 up to 60 minutes. At 90°C the intensity of the intact 2mEPSPS band was still 
unchanged after 10 and 30 minutes and was decreased after 60 minutes in accordance with the 
results obtained by SDS-PAGE analysis after Coomassie blue staining.  
 
Interestingly, 2mEPSPS degradation fragments located in between the molecular weight markers 
31.0 and 36.5 kDa were visible in all the heated samples except in the sample after incubation of 
10 minutes at 60°C. The intensity of these fragments increased with the temperature and the 
duration of incubation. A marked degradation of the protein was observed after incubation at 90°C 
for 60 minutes.  
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CONCLUSION 

The 2mEPSPS protein encoded by the 2mepsps gene showed no significant changes after heat 
treatment at up to 60°C for 10 minutes. Some 2mEPSPS protein degradation fragments are visible 
from the incubation at 60°C for 30 minutes. The intensity of these fragments increased with the 
temperature and the duration of incubation. A marked but incomplete degradation of the 2mEPSPS 
protein was observed after incubation at 90°C for 60 minutes. 
 
It is concluded that the 2mEPSPS protein is partially heat-stable up to 90°C for 30 minutes and 
markedly degraded at 90°C for 30 minutes.  
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ABBREVIATIONS 

% Percentage 
µl Microliter 
°C Degree Celcius 
kDa Kilodalton 
ECL Enhanced chemiluminescent 
EDTA Ethylendiamineteraacetic acid 
2mEPSPS Double mutant 5-enol pyruvylshikimate-3-phosphate synthase from maize 
g Gram 
g/ml Gram/milliliter 
GLP Good Laboratory Practice 
kg Kilogram 
M Molar 
mM Millimolar 
mg Milligram 
mg/kg Milligram/kilogram 
ml Milliliter 
PAGE Polyacrylamide gel electrophoresis 
SDS Sodium dodecyl sulfate 
w/v Weight/volume 
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FIGURES 

FIGURE 1 - COOMASSIE STAINED SDS-PAGE GEL OF 2MEPSPS PROTEIN AFTER INCUBATION AT 
60, 75 OR 90°C FOR UP TO 60 MINUTES 
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FIGURE 2 - WESTERN BLOT ANALYSIS OF 2MEPSPS PROTEIN AFTER INCUBATION AT 60, 75 OR 
90°C FOR UP TO 60 MINUTES 
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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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