Monsanto Company Study REG-09-512
Final Report MSL.: 0022502
Regulatory Product Characterization Center Page 1 of 35

Study Title

Assessment of the in vitro Digestibility of the Dicamba Mono-Oxygenase (DMO)
Enzyme in Simulated Gastric and Simulated Intestinal Fluids

Authors
Jamie J. Burge, B.S., Luis A. Burzio, Ph. D., and John J. Finnessy, M.S.

Report Completed On
March 25, 2010

Sponsor
Monsanto Company
800 N. Lindbergh Blvd.
St. Louis, MO 63167
Sponsor Representative: Global Regulatory Pipeline, Agronomic Traits Team
Primary Contact: Melinda McCann
Phone: (314) 694-7556

Performing Laboratory

Monsanto Company
Protein Sciences and Safety Platform
800 North Lindbergh Boulevard
St. Louis, Missouri 63167

Laboratory Project ID

Monsanto Study Number: REG-09-512
MSL.: 0022502



Monsanto Company Study REG-09-512
Final Report MSL.: 0022502
Regulatory Product Characterization Center Page 2 of 35

The text below applies only to use of the data by the United States Environmental
Protection Agency (U.S. EPA) in connection with the provisions of the Federal
Insecticide, Fungicide, and Rodenticide Act (FIFRA).

The inclusion of this page in all studies is for quality assurance purposes and does not
necessarily indicate that this study has been submitted to the U.S. EPA

Statement of No Data Confidentiality Claims

No claim of data confidentiality is made for any information contained in this study on
the basis of its falling within the scope of FIFRA 810 (d) (1) (A), (B) or (C).

We submit this material to the U.S. EPA specifically under the requirements set forth in
FIFRA as amended, and consent to the use and disclosure of this material by the EPA
strictly in accordance with FIFRA. By submitting this material to EPA in accordance
with the method and format requirements contained in PR Notice 86-5, we reserve and do
not waive any rights involving this material that are or can be claimed by the company
notwithstanding this submission to EPA.

Company: Monsanto Company

Company Agent:

Title:

Signature: Date:




Monsanto Company Study REG-09-512

Final Report MSL: 0022502
Regulatory Product Characterization Center Page 3 of 35

Statement of Compliance

This study meets the U.S. EPA Good Laboratory Practice requirements as specified in 40
CFR Part 160

Submitter Date
- | J
\/M ¢ U@W D MANLROIO
Melinda McCann
Sponsor Representative Date

3/25/}0

Date




Monsanto Company

Study REG-09-512

Final Report MSL: 0022502
Regulatory Product Characterization Center Page 4 of 35
Quality Assurance Unit Statement

Study Title: Assessment of the in vitro Digestibility of the Dicamba Mono-

Oxygenase (DMO) Enzyme in Simulated Gastric and Simulated
Intestinal Fluids

Study Number: REG-09-512

Reviews conducted by the Quality Assurance Unit confirm that the final report accurately
describes the methods and standard operating procedures followed, and accurately
reflects the raw data of the study.

Following is a list of reviews conducted by the Monsanto Regulatory Quality Assurance
Unit on the study reported herein.

. . Date Reported To:
Dates of Inspection / Audit Phase Study Director P Management
1/4/2010 Digestive Fate 1/4/2010 1/4/2010
2/1/2010 Raw Data Audit 2/8/2010 2/8/2010
3/10/2010 Draft Report Audit 3/10/2010 3/10/2010
COLAD B 7 G WA AL Y2y LUl
Michael Finkes !

Quality Assurarice S‘pe"ciailiéf

Monsanto Régulatory
Monsanto Company




Monsanto Company Study REG-09-512
Final Report MSL: 0022502
Regulatory Product Characterization Center Page 5 of 35

Study Certification Page

This report is an accurate and complete representation of the study/project activities.

Signatures of Final Report Approval:

AN {%am,&w y, %3/25/ [0
J. Bupge
S@ Dlrec@ ‘ Date

KJL \m%) y,\mf} ARAA 3 / 2 5/ Z,

John J. Finnessy, M.S.
Protein Sciences and Safety Team Lead Date -




Monsanto Company Study REG-09-512
Final Report MSL.: 0022502
Regulatory Product Characterization Center Page 6 of 35

Study Information

Study Number: REG-09-512
MSL Number: 0022502
Title: Assessment of the in vitro Digestibility of the Dicamba

Mono-Oxygenase (DMOQ) Enzyme in Simulated Gastric
and Simulated Intestinal Fluids.

Testing Facility: Monsanto Company
Protein Sciences and Safety Platform
800 North Lindbergh Boulevard
St. Louis, Missouri 63167

Team Lead: John J. Finnessy, M.S.
Study Director: Jamie J. Burge
Contributors: Richard S. Thoma
Study Initiation Date: December 11, 2009

Study Completion Date: March 25, 2010

Specimen Retention: Specimens will be retained at Monsanto Company,
St. Louis, as specified in Section 7.0

Records Retention: All study specific raw data, electronic files, study
protocol, amendments, and final report will be retained at
Monsanto Company, St. Louis.

© 2010 Monsanto Company. All Rights Reserved.

This document is protected under copyright law. This document is for use only by the
regulatory authority to which this has been submitted by Monsanto Company, and only in
support of actions requested by Monsanto Company. Any other use of this material,
without prior written consent of Monsanto, is strictly prohibited. By submitting this
document, Monsanto does not grant any party or entity any right to license or to use the
information or intellectual property described in this document.



Monsanto Company Study REG-09-512

Final Report MSL.: 0022502
Regulatory Product Characterization Center Page 7 of 35
Table of Contents

STUAY THHIE...eee et e et e st e et e e re e te e e e sneeareens 1
11 0] £ TSRS SSPRRRR 1
Statement of No Data Confidentiality Claims ...........ccccccveviiiiiiiciccc e, 2
Statement 0f COMPIIANCE ........oci i 3
Quality Assurance Unit STatemMent..........cccvoveiiiie e 4
Study CertifiCation PagE .........c.oiiiiiiiieieieee e 5
StUAY INFOIMALION ... et 6
Abbreviations and DefiNITIONS .........c.coviiiiieiieie e 9
1.0 SUMMAIY .ttt e e s e e e nbb e e e nbb e e e baeeabneeanseae s 10
yZ20 O I 101 oo [0 Tod o] o SOOI SSPRRTRI 11
O o U 0L TR UPR TP 12
B |V =1 =] -1 SRS 12
4.1 TeSt SUDSTANCE ...ocvvivieieiecie e 12
4.2 Characterization Of Test SUDSTANCE..........cceivieriiiie e 12
5.0 TESE SYSIBIMS ..ottt bbb r e res 12
5.1  Simulated Gastric FIUId (SGF) ......ccooiiiiiiiiiieiieeee e, 13
5.1.1 Justification for Selection of the SGF Test System ........ccccccvevevievreviecieneen, 13
5.2 Simulated Intestinal FIUId (SIF)........coooiiiiiiiiiiiee e, 13
5.2.1 Justification for selection of the SIF Test System .......ccccccevveviiicviccccieneen, 14
6.0 EXPErimental DESIGN.........cceiiiiiiriiiieieeie et 14
6.1  Digestibility of the DMO Enzyme in SGF ........cccoeiiiieiiieie e 14
6.1.1 SGF Experimental CONLrOlS........c.cooviiiriiiiiiiice e 15
6.2  Digestibility of the DMO Enzyme in SIF.........cccooieiiiieiiee e 15
6.2.1 SIF Experimental Controls .........ccoooiiiiiiiiiieeee e 16
7.0 SPECIMEN RELENTION ....cvieiicie e sre e nneas 16
8.0  ANAlYtiCal MEtNOUS......cc.eeiiiii e e 16
8.1  SGF ACHIVILY ASSAYS....cciuierieiiierieesieseesieeiesaesseseesaesteseesseessesseesseesseaneesseessesses 16
8.2 SIF ACHIVITY ASSAY ...eeitiiiiiiieiiieite ettt sttt ste et st b nbe e sreeneeenes 17
8.3  SDS-PAGE and Colloidal Brilliant Blue G Staining.........c.cccevevvvervsieesveriene 18
8.4  Western BIOt ANAIYSIS .....cceeiiiiiiiiesieie e s 19
8.5  N-Terminal SEQUENCING ......ciiveiieieeiere e e e neeenes 20
8.5.1 Protein Blot for N-Terminal Sequence Analysis.........cccoocoviviiiinninieniiennen, 20
8.5.2 N-Terminal SEQUENCING .......veiieieiieieeie e e e see et sre e sre e enne e 21
0.0 CONLIOI OF BIAS....ccuiiieiiieiieiie sttt sbe e nneas 21
10.0 REJECLEA DA ......ccueeieeerieeiieiiieie e e et e et e et e e sre e te e e s e e nneeneenneas 21
11.0 ProtOCOI DEVIALIONS........ccviiiieiieiie ittt sttt nbe e nneas 21
12.0 ReSUILS aNd DISCUSSION ....c.viviiiiiiiiiieiieiieie ettt 22
12,1 Pepsin ACLIVITIES IS SGF .....cviiiiiiiie e 22
12.2  Pancreatin ACHIVITY IN SIF ..o 22

12.3  Digestibility of the DMO Proteins in SGF .........ccccovviiiiiiii e 22



Monsanto Company Study REG-09-512

Final Report MSL.: 0022502
Regulatory Product Characterization Center Page 8 of 35
12.3.1  Assessment of the Digestibility of the DMO Proteins in SGF by Colloidal
Brilliant Blue G Gel Staining of SDS-PAGE ..........cccoceiiiiiiiinieeceee,s 22
12.3.2  Assessment of the Digestibility of the DMO Proteins in SGF by Western
BIOt ANAIYSIS......oiiiiiie s 23
12.4 Identification of SGF Digest Fragments by N-Terminal Sequencing ............... 24
12.5 Assessment of the Digestibility of the DMO Proteins in SIF by Western Blot
ANBIYSIS. ...ttt e e ar e e e e nreere e e nreens 25
13.0 CONCIUSIONS.....ccuviiiieiieeie ettt ettt et e ae st e sre e teeneesneenseeneenreas 26
14.0 RETEIEINCES. .....eiiiiiiie ittt ettt ettt neenneas 27

List of Figures
Figure 1. Tricine 10-20% SDS-PAGE Analysis of the Digestion of the DMO Proteins in

S et 30
Figure 2. Tris-Glycine 8% SDS-PAGE Analysis of the Digestion of the DMO Proteins in
S et 31
Figure 3. Tricine 10-20% SDS-PAGE/Western Blot Analysis of the Digestion of the
DMO Proteins IN SGF .......ooiiiiiiieieieese et 32
Figure 4. Tris-Glycine 8% SDS-PAGE/Western Blot Analysis of the Digestion of the
DMO Proteins IN SGF .......ooiiiiiiieieeese st 33
Figure 5. Western Blot Analysis of the Digestion of the DMO Proteins in SIF.............. 34
List of Appendices

Appendix 1. List of Applicable SOPS.........cooiiiiiiiie e 35



Monsanto Company

Final Report

Regulatory Product Characterization Center

Study REG-09-512
MSL.: 0022502
Page 9 of 35

Abbreviations and Definitions®

BLAST
CFR

DF

DMO
DMO+27

DMO enzyme
DMO proteins
ECL

E. coli

EPA

FIFRA

GLP

HRP

19G

ILSI

LB

5x LB
LOD
MWM
MSL
NFDM
PBST
PVDF
SDS-PAGE
SGF
SIF
SOP

T

TCA
u.S.

Basic local alignment search tool

Code of Federal Regulations

Dilution factor

Dicamba mono-oxygenase protein

DMO protein plus 27 amino acids originating from the pea
Rubisco small subunit on the N-terminus

Trimer containing DMO and DMO+27

Both forms of the proteins: DMO and DMO+27

Enhanced chemiluminescence

Escherichia coli

Environmental Protection Agency

Federal Insecticide, Fungicide and Rodenticide Act

Good Laboratory Practice

Horseradish peroxidase

Immunoglobulin G

International Life Science Institute

Laemmli buffer [62.5mM Tris-HCI, 5% (v/v) 2-mercaptoethanol,
2% (w/v) sodium dodecy! sulfate, 0.005% (w/v) bromophenol
blue, 10% (v/v) glycerol, pH 6.8.

Five times concentrated 1x LB

Limit of Detection

Molecular Weight Markers

Monsanto Scientific Literature

Non-fat dry milk

Phosphate buffered saline - Tween® 20

Polyvinylidene difluoride

Sodium dodecy!l sulfate polyacrylamide gel electrophoresis
Simulated Gastric Fluid

Simulated Intestinal Fluid

Standard Operating Procedure

Time

Trichloroacetic acid

United States

! Standard abbreviations, e.g. units of measure, concentration, mass, time etc., are used without definition
according to the format described in “Instructions to Authors” in The Journal of Biological Chemistry.
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1.0 Summary

Monsanto Company has developed herbicide-tolerant soybean MON 87708 that is
tolerant to dicamba (3,6-dichloro-2-methoxybenzoic acid) herbicide. MON 87708
contains a demethylase gene from Stenotrophomonas maltophilia that expresses the
dicamba mono-oxygenase (DMO) enzyme to confer tolerance to the herbicide.

The purpose of this study was to assess the in vitro digestibility of the DMO enzyme
produced in MON 87708. Structurally, the DMO enzyme functions as a trimer and
consists of two forms of the DMO protein, namely DMO and DMO+27. The DMO
protein is the mature form of the protein while the DMO+27 protein contains an
additional 27 amino acids on its amino terminus, originating from the pea (Pisum
sativum)Rubisco small subunit. The digestibility of the DMO proteins was assessed in
simulated gastric fluid (SGF) containing a proteolytic enzyme, pepsin, and also in
simulated intestinal fluid (SIF) containing a mixture of the enzymes called pancreatin.
Digestibility of the DMO proteins was assessed using sodium dodecyl sulfate-
polyacrylamide gel (SDS-PAGE) and western blot methods. The extent of digestion of
the DMO proteins was evaluated by visual analysis of Colloidal Brilliant Blue G stained
polyacrylamide gels or by visual analysis of developed western blot X-ray films.

The results of the study demonstrated that 98% of the DMO proteins were digested
within 30 s of incubation in SGF when analyzed using a stained gel, and greater than
98% was digested when analyzed using western blot with an anti-DMO antibody. Visual
examination of the X-ray films showed that no immuno-reactive fragments were
observed at any time points in SGF. On the stained gel, a transiently stable fragment with
a molecular weight of ~21 kDa was observed in SGF throughout the digestion. This band
was not recognized by anti-DMO antibody, and was N-terminally sequenced in an
attempt to establish its identity. The sequences obtained for the ~21 kDa band did not
match the predicted sequence of DMO or DMO+27 protein and the identity could not be
established. Most likely, the fragment originated from an endogenous soybean protein
co-purified with the DMO enzyme.

Visual examination of the X-ray films showed that no proteolytic fragments were
detected at any time points in SIF using an anti-DMO antibody. Results of this study
demonstrated that greater than 95% of the full-length DMO proteins were digested within
5 min of incubation in SIF.

The results of this study demonstrate that the DMO enzyme is readily digestible in SGF
and SIF. Rapid digestion of the full-length DMO enzyme in either SGF or SIF indicates
that it is highly unlikely that the DMO enzyme will pose any safety concern to human or
animal health since it would be completely digested before absorption in the
gastrointestinal tract would occur.



Monsanto Company Study REG-09-512
Final Report MSL.: 0022502
Regulatory Product Characterization Center Page 11 of 35

2.0 Introduction

Monsanto Company has developed herbicide-tolerant soybean MON 87708 that is
tolerant to dicamba (3,6-dichloro-2-methoxybenzoic acid) herbicide. MON 87708
contains a demethylase gene from Stenotrophomonas maltophilia that expresses the
DMO protein oto confer tolerance to dicamba herbicide.

The DMO protein produced in MON 87708 is targeted to chloroplasts for co-localization
with the endogenous reductase and ferredoxin proteins that can supply electrons for the
DMO oxidative reaction (Chakraborty et al., 2005). The MON 87708-produced DMO
contains a chloroplast transit peptide (CTP) from pea (Pisum sativum) and 27 amino
acids from the N-terminal coding region of the pea Rubisco small subunit that were
located between the CTP and the amino terminal end of the coding region of DMO to
potentially stabilize expression of this protein in planta (Feng and Malven, 2008; Song et
al., 2009). It was anticipated that during translocation into chloroplasts the CTP and the
additional 27 amino acids would be cleaved, resulting in the appropriate amino terminus
for mature DMO. However, analysis of leaf and mature seed tissue by western blot
shows the presence of two bands (Feng and Malven, 2008; Morey and Niemeyer, 2009a
and 2009b). One band corresponds to the DMO protein, whereas the second, larger band
contains the additional 27 amino acids originating from the pea Rubisco small subunit
(Feng and Malven, 2008). This form of the protein is designated DMO+27.

The DMO enzyme functions as a trimer (D'Ordine et al., 2009; Dumitru et al., 2009) and
in the case of MON 87708, the DMO enzyme is comprised of DMO and DMO+27 (Feng
and Malven, 2008). Therefore, this study was conducted to analyze the digestibility of
the proteins found in the DMO enzyme from MON 87708.

Proteins introduced into commercial food crops using biotechnology are evaluated for
their safety for human and animal consumption. One aspect of this assessment includes
an evaluation of a protein’s intrinsic sensitivity to proteolytic digestion with enzymes of
the gastrointestinal tract. One characteristic of many allergens is their ability to withstand
proteolytic digestion by enzymes present in the gastrointestinal tract (Astwood et al.,
1996; Vassilopoulou et al., 2006; Moreno et al., 2005; Vieths et al., 1999). Allergenic
proteins or their fragments, when presented to the intestinal immune system, can lead to a
variety of gastrointestinal and systemic manifestations of immune-mediated allergy.

A relationship between protein digestibility with pepsin at an acidic pH in SGF and the
likelihood of the protein being an allergen has been previously reported (Astwood et al.,
1996), but this correlation is not absolute (Fu et al., 2000). The SGF assay protocol has
been standardized based on results obtained from an international, multi-laboratory ring
study (Thomas et al., 2004). The study showed that the results of in vitro pepsin
digestion assays were reproducible when a standard protocol was followed. The
susceptibility of the DMO proteins was assessed using this standardized in vitro pepsin
digestion protocol.
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To reach the intestinal mucosa where antigen processing cells reside, protein or protein
fragment(s) must first pass through the stomach where they are exposed to pepsin, and
then the duodenum where they are exposed to pancreatic fluid containing a mixture of
enzymes called pancreatin. The digestion of a protein by pepsin in the gastric system
greatly reduces the possibility that any intact protein or protein fragment(s) will reach the
absorptive epithelium of the small intestine. In instances where transient stability of the
protein or protein fragment(s) is observed in SGF, further degradation of these fragments
in SIF in vitro can be evaluated to better understand the fate of the protein during in vivo
digestion. For example, following exposure to SGF, if a protein or a protein fragment(s)
is completely digested during short exposure to SIF, then the probability of the protein or
the protein fragment(s) reaching the epithelial cells of the small intestine would be
extremely low.

Finally, in vitro digestibility of protein in SIF is also used as a stand alone independent
test system to assess the digestibility of food components (Yagami et al., 2000; Okunuki
et al., 2002). The relationship between protein allergenicity and protein stability in the in
vitro stand alone SIF study is limited, because the protein has not first been exposed to
the acidic, denaturing conditions of the stomach, as would be the case with in vivo
digestion (FAO/WHO, 2001).

3.0 Purpose

The purpose of this study was to assess the in vitro digestibility of the proteins found in
the DMO enzyme in SGF and SIF.

4.0 Materials
4.1 Test Substance

The DMO enzyme (Orion lot11261646) was produced and purified from soybean
seed of MON 87708, which had been generated to express the coding region for the
DMO enzyme. The DMO enzyme is in a storage buffer containing: 50 mM
potassium phosphate pH 8.0, 100 mM NacCl, 5% Glycerol (v/v), and 1 mM DTT.

4.2 Characterization of Test Substance

The characterization of the physicochemical properties of the test substance was
performed concurrently under characterization plan REG-09-576 and is summarized
in the Certificate of Analysis. The DMO enzyme preparation had a total protein
concentration of 0.18 mg/ml, with a purity of 81 %. The apparent molecular weights
of DMO and DMO+27 were 39.8 & 42.0 kDa as determined by SDS- PAGE,
respectively. The N-terminal sequence of both DMO and DMO+27 were also
confirmed during characterization.

5.0 Test Systems

Two test systems, SGF and SIF, were utilized independently to test the digestibility of the
DMO proteins.
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5.1  Simulated Gastric Fluid (SGF)

SGF contained the proteolytic enzyme pepsin in a buffer adjusted to an acidic pH of
1-2. The SGF was prepared using a highly purified form of pepsin (catalog number
P-6887, Sigma Company, St. Louis, MO). The SGF was formulated so that ten units
of pepsin activity per pug of the DMO proteins would be present in the digestion
reactions. The amount of pepsin powder used to prepare SGF was calculated from
the specific activity of pepsin reported on the product label. Activity was assessed
using a SGF activity assay, where one unit of activity is defined as an increase in
absorbance at 280nm of 0.001 per min at 37 °C, measured as trichloroacetic acid
(TCA) soluble products using hemoglobin as the substrate. The activity of SGF
preparation was confirmed prior to initiating the DMO digestion assay. The digestion
of the DMO proteins was monitored by SDS-PAGE stained gels and western blot
analysis using a DMO specific antibody.

5.1.1  Justification for Selection of the SGF Test System

In vitro digestion models are used widely to assess the nutritional value of
ingested proteins based on their amino acid bioavailability. The correlation
between protein allergenicity and protein stability in an in vitro pepsin digestion
assay has been previously established (Astwood et al., 1996). The pepsin
digestibility assay protocol that was used in this study was standardized by the
International Life Sciences Institute (ILSI) in a multi-laboratory test and the
results demonstrated that the in vitro pepsin digestion assay is reproducible when
a common protocol is followed (Thomas et al., 2004).

5.2  Simulated Intestinal Fluid (SIF)

SIF contained a mixture of proteolytic enzymes known as pancreatin in a buffer
adjusted to pH of ~7.5. SIF was prepared according to the current version of SOP
BR-ME-0461 which is based on the method described in The United States
Pharmacopoeia (USP 23, 1995). The pancreatin used for the preparation of SIF was
obtained from Sigma Company (catalog number P-1500, St. Louis, MO). The SIF
was formulated so that 55.3 ug of pancreatin powder would be present per ug of
DMO enzyme in the digestion reactions. One unit of pancreatin activity in the SIF
assay is defined as an increase in the absorbance at 574 nm of 0.001 per min at 37 °C.
The assay is based on the estimation of the amount of soluble peptides present in a
trichloroacetic acid (TCA) solution after pancreatin digestion of resorufin-labeled
casein. The activity of the SIF preparation was confirmed prior to initiating the DMO
digestion assay. The digestion of the DMO proteins in SIF was assessed by western
blot analysis using a DMO specific antibody.
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5.2.1  Justification for selection of the SIF Test System

In vitro digestion models are used widely to assess the digestibility of ingested
substances. SIF is frequently used for in vitro studies to assess the digestibility of
food components (Yagami et al., 2000; Okunuki et al., 2002).

6.0 Experimental Design
6.1  Digestibility of the DMO Proteins in SGF

Digestibility of the DMO proteins in SGF was evaluated over time by analyzing
specimens from targeted incubation time points. A numerical code using the numbers
0 through 7 was used to distinguish incubation time points as follows:

Targeted Incubation Time Point Specimen Code

0 min SGF T0, SGF PO, SGF NO
30s SGFT1

2 min SGF T2

5 min SGF T3

10 min SGF T4

20 min SGFT5

30 min SGF T6

60 min SGF T7, SGF P7, SGF N7

SGF for the digestion was prepared to contain approximately 2632 U/ml of pepsin
activity, in a buffer containing 10 mM HCI, 2 mg/ml NaCl, pH ~1.2. The digestion
mixture was prepared by adding 580 ul of the DMO enzyme preparation to a tube
containing 397 ul of pre-heated (37.2 °C, 5 min ) SGF which corresponds to 104 g
of the DMO proteins and 1044 U of pepsin, respectively. The tube contents were
mixed by vortexing and immediately placed in a 37.2 °C water bath. Specimens
(209 pl) were removed at 0.5, 2, 5, 10, 20, 30 and 60 min (corresponding to specimen
time points SGF T1 through SGF T7). Each 109 ul specimen was immediately
placed in a tube containing the quenching mixture, consisting of 38.0 ul of 0.7 M
sodium carbonate buffer (0.7 M Na,COg3, pH 11), and 36.6 ul of 5x Laemmli Buffer
(LB) [5x LB, 312.5 mM Tris-HCI, 25% (v/v) 2-mercaptoethanol, 10% (w/v) sodium
dodecyl sulfate, 0.025% (w/v) Bromophenol Blue, and 50% (v/v) glycerol, pH 6.8)].

The SGF TO incubation specimen was prepared in a separate tube. The SGF solution
(44.1 pl) was quenched by the addition of 0.7 M sodium carbonate buffer (38.0 pul),
and 5x LB (36.6 ul ) prior to the addition of the DMO enzyme (64.4 pl).

All quenched specimens were heated to 75-100 °C for 5-10 min, frozen on dry ice,
and stored in a —80 °C freezer until analyzed.
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6.1.1  SGF Experimental Controls

Experimental control specimens were prepared to determine the stability of the
DMO proteins in the test system buffer lacking pepsin (10 mM HCI, 2 mg/mi
NaCl, pH ~1.2). These experimental control specimens were prepared in a
similar manner as described in Section 6.1 for SGF TO, but the targeted
incubation times were limited to 0 min (SGF P0) and 60 min (SGF P7).

Experimental control specimens were also prepared to determine the stability of
the test system lacking the DMO proteins. Test substance storage buffer (50 mM
potassium phosphate pH 8.0, 100 mM NaCl, 5% (v/v) glycerol, and 1 mM DTT)
was added to SGF in place of the DMO enzyme. These experimental control
specimens were prepared in a similar manner as described above in Section 6.1
for SGF TO, but the targeted incubation times were limited to 0 min (SGF NO) and
60 min (SGF N7).

All quenched specimens, were heated to 75-100 °C for 5-10 min, frozen on dry
ice, and stored in a —80 °C freezer until analyzed.

6.2  Digestibility of the DMO Proteins in SIF

Digestibility of the DMO proteins in SIF was evaluated over time by analyzing
specimens at targeted incubation time points. A numerical code using the numbers 0
through 8 was used to distinguish incubation time points according to the following:

Targeted Incubation Time Point Designation(s)
0 min SIF TO, SIF PO, SIF NO
5 min SIFT1
15 min SIF T2
30 min SIFT3
1h SIF T4
2h SIFT5
4h SIF T6
8h SIFT7
24 h SIF T8, SIF P8, SIF N8

The digestion was prepared by adding 400 ul of the DMO enzyme preparation to a
tube containing 398 pl of pre-heated (37.2 °C, 5 min) SIF, corresponding to 72.0 pg
of the DMO proteins and 3.98 mg of pancreatin, respectively. The tube contents were
mixed by vortexing and immediately placed in a 37.2 °C water bath. Digestion
specimens (60 ul) were removed at 5, 15, 30 min, 1, 2, 4, 8, and 24 h (corresponding
to specimen time points SIF T1 through SIF T8) and immediately placed in a tube
containing 15 ul of 5x LB, heated to 75-100 °C for 5-10 min, and frozen on dry ice
for complete quenching.
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The zero time incubation specimen (SIF T0) was prepared in a separate tube by first
quenching 29.9 ul of SIF (0.30 mg) with 15 ul of 5x LB buffer and heating to
75-100 °C for 5-10 min prior to the addition of 30.0 ul (5.40 pg) of the DMO
proteins.

6.2.1  SIF Experimental Controls

Experimental control specimens were prepared to determine the stability of the
DMO proteins in the test system buffer lacking pancreatin (50 mM potassium
phosphate, pH 7.5). These experimental control specimens were prepared in a
similar manner as described in Section 6.2 for SIF TO, but the targeted incubation
times were limited to 0 h (SIF PO) and 24 h (SIF P8).

Experimental control specimens were also prepared to characterize the test system
(SIF) lacking the DMO proteins. Test substance storage buffer (50 mM
potassium phosphate pH 8.0, 100 mM NaCl, 5% Glycerol, and 1 mM DTT) was
added to SIF in place of the DMO proteins. These experimental control
specimens were prepared in a similar manner as described above in Section 6.2
for SIF TO, but the targeted incubation times were limited to 0 h (SIF NO) and

24 h (SIF N8).

All quenched specimens, were heated to 75-100 °C for 5-10 min, frozen on dry
ice, and stored in a —80 °C freezer until analyzed.

7.0 Specimen Retention

All specimens will be retained in a —80 °C freezer for one year, after which they will no
longer afford analytical evaluation and may be discarded.

8.0 Analytical Methods

Activities of the SGF and SIF were assessed using pepsin and pancreatin activity assays,
respectively. The digestibility of the DMO proteins in SGF was assessed using stained
SDS-PAGE and western blot analysis. The digestibility of the DMO proteins in SIF was
assessed using western blot analysis. The lower limit of detection (LOD) of the DMO
proteins was determined for stained SDS-PAGE and western blots. A fragment with a
molecular weight of ~21 kDa was observed on the stained gel and was not recognized
with DMO specific antibody, the identity was assessed by N-terminal sequencing.

8.1  SGF Activity Assays

The SGF activity assay was used to confirm the suitability of the test system before
its use with the DMO proteins according to the current version of SOP BR-ME-0460.
The assay is based on the ability of pepsin to digest denatured hemoglobin.
Undigested hemoglobin was precipitated with TCA, and the amount of soluble
peptides was estimated by measuring the absorbance at 280 nm. The amount of
soluble peptides is directly proportional to the amount of protease activity. One unit
of pepsin activity in this assay is defined as the amount of pepsin that will produce a
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change in absorbance at 280 nm of 0.001 per min at pH 1.2-2.0 at 37 £ 2 °C. The
SGF solution was formulated to contain 0.03 mg of powder per ml of SGF buffer.
Acceptable specific activity (units/mg pepsin powder) for the SGF was equal to the
specific activity determined by the manufacturer, £1000 units/mg.

SGF solution was diluted to 0.03 mg of solid material (pepsin) per ml of SGF [the
dilution factor (DF) was 27.3]. Acidified hemoglobin [2% (w/v), 5 ml] was added to
each of three replicates of the test sample and blank sample and pre-warmed at

37 + 2 °C for 5-10 min prior to starting the reactions. Diluted SGF (1 ml) was added
to each replicate of test samples and both test and blank samples were incubated at
37.2 °C for an additional 10 min. The reactions were stopped by the addition of

10 ml of 5% (v/v) chilled TCA to the test and blank samples. Diluted SGF (1 ml)
was then added to the blank samples. Samples were mixed and then incubated for
another 5-10 min at 37.2 °C. Precipitated protein was removed by centrifugation of
the test and the blank samples. Samples of the clarified test and blank samples were
read at 280 nm in a Beckman DU-650 Spectrophotometer (Beckman Coulter, Inc.,
Fullerton, CA) The activity of pepsin was calculated using the following equation:

MeanTest , 5, — MeanBlank ,,go.m
0.001x10minx1ml

x DF

where 0.001 is the change in the absorbance at 280 nm per min at pH 1.2-2.0 and
37 + 2 °C produced by one unit of pepsin activity; 10 min is the reaction time, 1 ml is
the amount of SGF added to the reaction; and, DF is the dilution factor for the SGF.

8.2  SIF Activity Assay

The SIF activity assay was used to confirm the suitability of the test system before its
use with the DMO proteins according to the current version of SOP BR-ME-0461.
One unit of pancreatin activity in this assay is defined as an increase in the
absorbance at 574 nm of 0.001 per min at 37 £ 2 °C. An acceptable specific activity
for the SIF was defined as 11,000 + 3,000 U/ml.

The assay is based on the estimation of the amount of soluble peptides present in a
trichloroacetic acid (TCA) solution after pancreatin digestion of resorufin-labeled
casein (Roche Molecular Biochemicals, Mannheim, Germany). Undigested
resorufin-labeled casein is precipitated with TCA and the amount of soluble peptide is
estimated in the supernatant by measuring the absorbance at 574 nm. The amount of
soluble peptide is directly proportional to the amount of proteolytic activity.

For the activity assays, three activity replicates were incubated with 0.05x SIF

(1x SIF was diluted to 0.05x SIF before the activity assay was initiated) for 15 min at
37.2°C. Three blank replicates were incubated with 50 mM KH,PO,, pH 7.5 in place
of SIF. The reactions was quenched by addition of chilled 5% (v/v) TCA to activity
and blank replicates. The supernatants recovered after centrifugation were
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neutralized by the addition of assay buffer (500 mM Tris-HCI, pH 8.8), and the
absorbance of the clarified activity and blank replicates was read at 574 nm using a
Beckman DU-650 spectrophotometer. The activities of SIF solutions was calculated
using the following equation:

Mean Activity o7, — MeanBlank ,q;4.m
0.001x15minx0.1mlx 0.05

where 0.001 is the change in the absorbance at 574 nm per min at 37 + 2 °C produced
by one unit of pancreatin activity, 15 min is the reaction time, 0.1 ml is the amount of
0.05x SIF added to the reaction, and 0.05 is the SIF dilution factor.

8.3  SDS-PAGE and Colloidal Brilliant Blue G Staining

Specimens containing 1x LB from the SGF in vitro digestions of the DMO proteins
were separated by SDS-PAGE using pre-cast Tricine 10-20% polyacrylamide
gradient gels with Tricine running buffer (Invitrogen, Carlsbad, CA) according to the
current version of SOP AG-ME-0388. To improve the resolution of pepsin and the
DMO proteins a pre-cast Tris-glycine 8% polyacrylamide gels with Tris-glycine
running buffer (Invitrogen, Carlsbad, CA) system was also utilized; mainly to
confirm the digestion of the full-length DMO proteins. The DMO proteins were
loaded at 1.0 pg per lane based on pre-digestion total protein concentration. All
experimental controls were loaded at the same volumes as those containing the DMO
proteins so that they would be comparable. Mark 12 molecular weight markers
(Invitrogen, Carlsbad, CA) was loaded in parallel to estimate the relative molecular
weight of proteins and peptides visualized by staining. Electrophoresis was
performed at a constant voltage of 125 V for 75 min and 100 min for Tricine 10-20%
gels and Tris-glycine 8% gel, respectively. After separation by electrophoresis,
proteins were visualized by staining the gel with colloidal Brilliant Blue G (Sigma,
St. Louis, MO).

The colloidal Brilliant Blue G staining method was selected because it is an effective
method for detecting nanogram quantities of a protein in a gel (Neuhoff et al., 1988).
After separation of the proteins by electrophoresis, the gels were fixed in a solution
containing 7% (v/v) acetic acid and 40% (v/v) methanol for 30 min and stained for 17
h in 1x Brilliant Blue G-colloidal stain solution containing 20% (v/v) methanol. The
gels were destained for 30 s in 10% (v/v) acetic acid, 25% (v/v) methanol and then
completely destained for 7 h in a 25% (v/v) methanol solution. Images were captured
using a Bio-Rad GS-800 densitometer (BioRad, Hercules, CA). The results of the

in vitro digestibility of DMO proteins in SGF was determined by visual examination
of both bands, corresponding to DMO and DMO+27, on the stained gels.

The LOD of the DMO proteins using the colloidal Brilliant Blue G staining procedure
was determined using a Tris-glycine 8% gel to ensure that there would be no
interference from the pepsin in establishing the LOD. Various dilutions of the SGF
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zero time point (SGF TO) digestion specimen were loaded onto a separate Tris-
glycine 8% gel that was run concurrently with the Tris-glycine 8% gel used to assess
the DMO proteins digestibility in SGF. Aliquots of the SGF TO digestion specimen
representing approximately 0.25, 0.13, 0.06, 0.03, 0.02, and 0.01 pg total DMO
proteins per lane were used for the stained LOD gel.

8.4  Western Blot Analysis

Specimens from the SGF and SIF in vitro digestions of the DMO proteins were
separated by SDS-PAGE using pre-cast Tricine 10-20% polyacrylamide gradient
mini-gels with Tricine running buffer, and pre-cast Tris-glycine 8% polyacrylamide
gels with Tris-glycine running buffer. The protein loaded in each lane was based on
pre-digestion concentrations of the DMO proteins. The digestion samples were
diluted with 1x LB to a concentration of ~3.2 and ~3.6 ng/ul. Approximately 20 ng
of the DMO proteins digestion specimens and were loaded in each lane for SGF and
SIF digestion specimens, respectively. The experimental controls were loaded in the
same volumes as the digestion specimens. All samples were heated to 100.1 °C and
98.6 °C for 5 min each for the Tricine 10-20% gels and Tris-glycine 8% gel,
respectively, prior to loading on the gels. Electrophoresis was performed at a
constant voltage of 125 V for 75 min and 100 min for Tricine 10-20% gels and Tris-
glycine 8% gel, respectively.

After electrophoresis, the proteins were electrotransferred onto PVDF membranes
with a pore size of 0.45 um (Invitrogen, Carlsbad, CA) for 90 min at a constant
voltage of 25 V. Prestained molecular weight markers (Precision Plus Dual color
Protein Standards, Bio-Rad, Hercules, CA) were used to verify electrotransfer of the
proteins to the membranes. Mark 12 unstained molecular weight markers (MWM)
(Invitrogen, Carlsbad, CA) were also loaded on the Tricine 10-20% gel for SGF
digestions of the DMO proteins to estimate the relative molecular weight of the
proteins and peptides visualized by western blot analysis and compare their size to the
proteins and peptides visualized by staining. To visualize the Mark 12 unstained
MWM on the blot, the blot was washed with Milli Q water 3 times (2-5 min for each
wash), stained with Ponceau S (Sigma, St. Louis, MO) stain for 30 s to 2 min. The
visualized markers were designated on the blot, and then the blot was washed with
Milli Q water for 30-60 s with several changes to remove the Ponceau S stain.

Proteins transferred to PVDF membranes were analyzed by western blot. All
membrane incubations were performed at room temperature. The membranes were
blocked for 60 min with 5% (w/v) non-fat dry milk (NFDM) in a phosphate buffered
saline - Tween® 20 (PBST) buffer. Anti—-DMO antibody (lot 11223358) was
incubated with the membranes for 60 min at a dilution of 1:2000 in 2% (w/v) NFDM
in PBST. Excess antibody was removed by three 10 min washes with PBST. The
membranes were incubated with HRP-conjugated rabbit anti-goat 1gG (lot
JH1162411, Thermo Scientific, Rockford, IL) at a dilution of 1:10,000 in 2% (w/v)
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NFDM in PBST for 45 min, and washed three times for 10 min with PBST.
Immunoreactive bands were visualized using the enhanced chemiluminescence (ECL)
detection system (GE Healthcare, Piscataway, NJ) and exposed to Hyperfilm ECL
high performance chemiluminescence film (GE Healthcare, Piscataway, NJ). Films
were developed using a Konica SRX101A automated film processor (Konica, Tokyo,
Japan). The films were scanned using a Bio-Rad GS-800 densitometer (Bio-Rad,
Hercules, CA) to produce electronic images to be used as figures for reporting
purposes.

The approximate molecular weights of the proteins observed on the western blots
were visually determined relative to the positions of the molecular weight markers.

The LOD for the western blot analysis procedure was determined for the DMO
proteins by loading various dilutions of the SGF and SIF zero time point (SGF TO and
SIF TO, respectively) digestion specimens on separate gels. These gels were run
concurrently with the SGF and SIF digestion western blot gels, respectively, and
subjected to the same western blot procedure as described above. The following
approximate total DMO proteins loadings of the SGF TO were used for the western
blot LOD analysis: 8.0, 4.0, 2.0, 1.0, 0.5, 0.3, and 0.1 ng per lane. The following
approximate total DMO proteins loadings of the SIF TO were used for the western
blot LOD analysis: 8.1, 4.0, 2.0, 1.0, 0.5, and 0.3 ng per lane. In both cases the bands
corresponding to the DMO proteins (DMO and DMO+27) were analyzed together to
determine an LOD for the combined DMO proteins.

8.5  N-Terminal Sequencing

N-terminal sequencing by Edman degradation was used to assess the N-terminal
sequence of the SGF protein band with apparent molecular weight of ~21 kDa.

85.1 Protein Blot for N-Terminal Sequence Analysis

The specimen SGF T4 was used to further characterize a protein fragment with an
apparent molecular weight of ~21 kDa. This specimen corresponds to the 10 min
digestion time point of the DMO proteins and provided sufficient amount of the
fragments for sequencing.

The SGF T4 specimen was loaded in 4 lanes at 2.1 pg per lane onto a Tricine
10-20% polyacrylamide gradient 10-well gel. Precision Plus prestained molecular
weight markers (Bio-Rad, Hercules, CA)were loaded in parallel to verify
electrotransfer of the protein to the membranes. Samples were heated to 99.8 °C
for 5 min each prior to loading on the gel. Electrophoresis was performed at a
constant voltage of 125 V for 75 min. Electrotransfer to 0.45 um PVDF
membrane (Invitrogen, Carlsbad, CA) was performed for 90 min at a constant
voltage of 25 V. The blots were stained with Coomassie Blue R-250 stain (Bio-
Rad, Hercules, CA) and then destained for > 5 min with Coomassie Blue R-250
destain (Bio-Rad, Hercules, CA) to visualize the markers, and the fragments from
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digestion of DMO proteins in SGF. The blots were scanned using a Bio-Rad GS-
800 densitometer (Bio-Rad, Hercules, CA) to produce an electronic image.

8.5.2  N-Terminal Sequencing

The band corresponding to the fragment of ~21 kDa was excised from the blot
and N-terminally sequenced. N-terminal sequence analysis for the blot was
performed for 15 cycles using automated Edman degradation chemistry
(Hunkapillar and Hood, 1983). An Applied Biosystems (ABI) 494 Procise
Sequencing System (Carlsbad, CA) and a Perkin Elmer 200 (Waltham, MA)
detector were used. Chromatographic data were collected using ABI
SequencePro software. A PTH-amino acid standard mixture (Applied
Biosystems, Foster City, CA) was used to chromatographically calibrate the
instrument for the analysis. This mixture served to verify system suitability
criteria such as percent peak resolution and relative amino acid chromatographic
retention times. A control protein (10 picomole B-lactoglobulin, Applied
Biosystems, Foster City, CA) was analyzed before and after the analysis of the
protein band to verify that the sequencer met performance criteria for repetitive
yield and sequence identity.

9.0 Control of Bias

Measures taken to control bias in this study were the inclusion of both stability and test
system experimental controls to account for any effects due to the model in the absence
of the pepsin and pancreatin enzymes and the absence of the test substance. Digestion
specimens and LOD samples were analyzed concurrently to eliminate run-to-run
variation.

10.0 Rejected Data
There were no rejected data in this study.
11.0 Deviations

There was one study-specific SOP deviation. SOP BR-ME-0461 states that the 1X SIF
solution is prepared by adjusting the pH with 0.2 N NaOH. The 1X SIF solution was
prepared by adjusting the pH with 2.5 N NaOH instead. The pH was adjusted to 7.5 as
described in the SOP, and there was no impact on the proteolytic activity of pancreatin in
SIF.

There was also one protocol deviation. The protocol stated that N-terminal sequencing
would be performed following SOP BR-EQ-0265-02. However, due to technical
challenges, the N-terminal sequence analysis was performed using a draft of the newest
version of the same SOP (AG-EQ-0265-03). Instead of using Atlas™, data was collected
and processed with the ABI SequencePro (Carlsbad, CA) software. A new UV/Vis
detector was installed on the N-terminal sequencing system replacing a broken UV/Vis
detector, resulting in Atlas™ not being available to collect the N-terminal sequence data
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for this study. The latest version of “Applied Biosystems 494 Procise Protein Sequencing
System” SOP AG-EQ-0265-03 was used in place of SOP BR-EQ-0265-02. This change
in the protocol did not have a negative impact on the study. This draft SOP is the newest
version of the SOP, and is considered to be an improved version from BR-EQ-0265-02.

12.0 Results and Discussion
12.1  Pepsin Activities is SGF

To assess the suitability of the SGF test system used in this study, pepsin activity in
SGF was evaluated prior to its use. The experimentally observed activity of

3010 units per mg of pepsin powder was within the acceptable range of pepsin
activity (i.e., 2200 to 4200 units per mg pepsin powder) and, therefore, suitable for
the use in this study.

12.2  Pancreatin Activity in SIF

To assess the suitability of the SIF test systems used in this study, pancreatin activity
in SIF was evaluated prior to each assay The experimentally observed activity was
13120 U/ml in the preparation used for the SIF digestion assay. The SIF preparation
was within the acceptable range of SIF activity (i.e., 8,000 to 14,000 U/ml of SIF),
and, therefore, suitable for the use in this study.

12.3  Digestibility of the DMO Proteins in SGF

12.3.1  Assessment of the Digestibility of the DMO Proteins in SGF by
Colloidal Brilliant Blue G Gel Staining of SDS-PAGE

The digestibility of the DMO proteins in SGF was evaluated by visual analysis of
a colloidal Brilliant Blue G stained Tricine 10-20% polyacrylamide gradient gel
to evaluate the presence of digestion fragments (Figure 1). The full-length DMO
proteins were completely digested within 30 s. A ~21 kDa fragment was
observed in SGF digest specimens throughout the digest, and is also present in the
DMO enzyme preparation represented by SGF PO (Figurel, lane 3). Therefore, it
was unlikely that this fragment originated from any of the DMO proteins. This
band was analyzed by N-terminal sequencing (see Section 12.4) and it was
confirmed that no stable fragments of the DMO proteins were observed.

The pepsin and DMO proteins migrate to similar positions in this gel system, but
are still visible. To further confirm that that the full-length DMO proteins are
being digested and not being masked by pepsin, the digestibility of the DMO
proteins in SGF was also evaluated by visual analysis of a colloidal Brilliant Blue
G stained Tris-glycine 8% polyacrylamide gel (Figure 2, panel A). Due to the
improved resolution of pepsin and DMO proteins, a separate Tris-glycine 8%
polyacrylamide gel was run concurrently to determine the LOD of the DMO
proteins (Figure 2, panel B). The migration of pepsin relative to the DMO
proteins is different in each gel system. Changes in protein mobility in different



Monsanto Company Study REG-09-512
Final Report MSL.: 0022502
Regulatory Product Characterization Center Page 23 of 35

gel systems is due to a variety of factors including changes in acrylamide
percentage and pH of each gel system (Makowski and Ramshy, 1997). The LOD
of the intact DMO proteins (~39 kDa for DMO and ~42 kDa for DMO+27) was
visually estimated to be 0.03 ug. The LOD estimated for the DMO proteins was
used to calculate the maximum amount of DMO proteins that could remain
visually undetected after digestion, which corresponded to approximately 2.0% of
the total protein loaded:

Estimated LOD x100%
Protein loaded per lane

= % of protein remaining

0.02 21 x 100%

1.019
The gel used to assess the stability of the DMO proteins in SGF (Figure 2,
panel A) was loaded with ~1.0 ug of total protein (based on pre-digestion
concentrations) for each of the digestion specimens. Visual examination of the
stained gel confirmed that the full-length DMO and DMO+27 proteins were
digested within 30 s of incubation in SGF (Figure 1A, lane 5) as observed in the
initial gel system utilized. Therefore, based on the limit of detection, 98%
(100%-2.0% = 98%) of the full-length DMO proteins were digested within 30 s of
incubation in SGF.

~2.0%

No changes in the full-length DMO proteins band intensity were observed in the
absence of pepsin in the experimental control specimens SGF PO and SGF P7
(Figures 1 and 2A, lanes 3 and 12) indicating that the digestion of the DMO
proteins was due to the proteolytic activity of pepsin present in SGF and not due
to instability of the proteins while incubated at pH ~1.2 at ~37°C for 60 min.

The experimental control specimens SGF NO and SGF N7 (Figures 1 and 2A,
lanes 2 and 13), which evaluate the stability of the pepsin in the test system (SGF)
lacking the DMO proteins demonstrated that the pepsin was observed as a stained
protein band at ~38 kDa throughout the experimental phase.

12.3.2  Assessment of the Digestibility of the DMO Proteins in SGF by
Western Blot Analysis

The digestibility of the DMO proteins in SGF was also evaluated by western
blotting. Again two gel systems were employed and proteins were separated by
SDS-PAGE using a Tricine 10-20% polyacrylamide gradient gel (Figure 3) to
determine if any fragments were detected, and a Tris-glycine 8% polyacrylamide
gel (Figure 4) to confirm that the full-length DMO proteins were digested and not
masked due to co-migration with pepsin. In both cases, the results demonstrate
that the full-length DMO proteins are digested within 30 s of exposure to SGF.
The western blot of the 8% polyacrylamide gel used to assess the stability of the
DMO proteins to pepsin digestion (Figure 4, panel A) was run concurrently with a
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western blot to determine the LOD of the DMO proteins (Figure 4, panel B). The
LOD of the full-length DMO proteins was visually estimated to be 0.3 ng. The
LOD estimated for the intact proteins present in the DMO enzyme (~39 kDa for
DMO and ~42 kDa for DMO+27) was used to calculate the maximum amount of
DMO proteins that could remain visually undetected after digestion, which
corresponded to 1.5% of the total protein loaded:

Estimated LOD x100%

. = % of protein remaining
Protein loaded per lane

0.3ng x100%
20ng

=1.5%

The gel was used to assess the DMO proteins in vitro digestibility by western
blot, and was loaded with 20 ng per lane of total protein (based on pre-digestion
concentrations) for each of the digestion specimens. Western blot analysis
demonstrated that the DMO proteins were digested to levels below the LOD
within 30 s of incubation in SGF (Figures 3 and 4A, lane 5). Based on the
western blot LOD for the DMO proteins it was concluded that more than 98%
(100% - 1.5% = 98.5%) of the DMO proteins were digested within 30 s. No
immunoreactive bands were detected in any lanes corresponding to the digest
specimens, indicating that the DMO proteins were digested in SGF within 30 s.

No change in the full-length DMO protein bands intensity was observed in the
absence of pepsin in the experimental control specimens SGF PO and P7 (Figures
3 and 4A, lanes 3 and 12), reaffirming that the DMO proteins were stable in the
test system without pepsin.

No immunoreactive bands were observed in control specimens SGF NO and

SGF N7 that represent test system experimental controls (Figure s 3 and 4A, lanes
2 and 13). This indicates that non-specific interactions between the test system
components and the antibodies were not observed under these experimental
conditions.

12.4 ldentification of SGF Digest Fragments by N-Terminal Sequencing

A fragment with a molecular weight of ~21 kDa observed on the stained SGF gel
throughout the digest, which was not detected with a DMO specific antibody, was
N-terminally sequenced.

To establish identity of the fragment, the acquired sequence data was compared to the
predicted DMO and DMO+27 proteins sequences. Typically, 4 to 5 consecutive
residues are required to compare sequence data to the predicted protein sequence, and
8 to 9 unambiguous consecutive residues are required for identification of protein
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using the BLAST (basic local alignment search tool) algorithm and the National
Center for Biotechnology Information (NCBI) protein database to avoid false
positives. For the ~21 kDa fragment, only 4 consecutive amino acid residues were
clearly identified, which did not match the predicted DMO proteins sequences.
Because less than 8 unambiguous consecutive amino acids were identified for the ~21
kDa fragment, the identity could not be unequivocally established using BLAST
search and a protein database. It is likely that this fragment originated from soybean
proteins which co-purified with the DMO enzyme.

12,5 Assessment of the Digestibility of the DMO Proteins in SIF by Western
Blot Analysis

The digestibility of the full-length DMO proteins in SIF was evaluated by western
blot (Figure 5). The western blot used to assess the in vitro digestibility of the DMO
proteins in SIF (Figure 5, panel A) was run concurrently with the western blot to
determine the LOD (Figure 5, panel B) of the DMO proteins. The LOD was visually
estimated to be 1.0 ng. The LOD estimated for the DMO proteins was used to
calculate the maximum amount of DMO proteins that could remain visually
undetected after digestion, which corresponded to 5% of the total protein loaded:

Estimated LOD x100%
Protein loaded per lane

=~ % of protein remaining

1ng x100%
20 ng

=5%

The gel used to assess in vitro digestibility of the DMO proteins by western blot was
loaded with 20 ng total protein (based on pre-digestion concentrations) for each of the
digestion specimens. Western blot analysis demonstrated that bands corresponding to
the DMO and the DMO+27 proteins were digested below the LOD within 5 min of
incubation in SIF (Figure 5A, lane 5). Therefore, based on the LOD, at least 95%
(100% - 5% = 95%) of the DMO proteins were digested within 5 min. No proteolytic
fragments of the DMO proteins were detected in any digestion specimens. These data
suggest that the DMO enzyme degrades rapidly when exposed to pancreatin at neutral
pH.

No change in the DMO protein bands intensity was observed in the absence of
pancreatin in the experimental control specimens SIF PO and SIF P9 (Figure 5A,
lanes 3 and 13). This indicates that the DMO proteins were stable in the test system
without pancreatin at ~37 °C over the course of the experiment. Higher order
aggregates were observed in the experimental control SIF P9 (Figure 5A, lane 13).
This is most likely due to protein aggregation during the course of the incubation.

No immunoreactive bands were observed in specimens SIF NO and SIF N9 that
represent SIF test system experimental controls (Figure 5A, lanes 2 and 14).
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13.0 Conclusions

The results of the study demonstrate that at least 98% of the DMO proteins were digested
within 30 s of incubation in SGF when analyzed using stained gel, and greater than 98%
was digested when analyzed using western blot with an anti-DMO antibody. On the
stained gel, a fragment with a molecular weight of ~21 kDa was observed in SGF
throughout the digest. This band was not observed on the western blot X-ray films and
N-terminal sequencing data determined that it did not match any part of the DMO
proteins. Most likely the fragment originated from one of the endogenous soybean
proteins co-purified with the DMO enzyme.

Results of this study also demonstrated that greater than 95% of the DMO proteins were
digested within 5 min of incubation in SIF with no proteolytic fragment(s) detected by
western blot using a DMO-specific antibody.

The results of this study show that the DMO enzyme is readily digestible in either SGF or
SIF. Rapid digestion of the DMO enzyme in SGF and SIF indicates that it is highly
unlikely that the DMO enzyme will pose any safety concern to human health since it
would be completely digested before absorption in the gastrointestinal tract would occur.
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Figure 1. Tricine 10-20% SDS-PAGE Analysis of the Digestion of the DMO Proteins in
SGF

Colloidal Brilliant Blue G stained Tricine 10-20% polyacrylamide gel was used to analyze the
digestibility of the DMO proteins in SGF. The figure corresponds to the digestion of DMO
proteins in SGF and analyzed by SDS-PAGE. Based on pre-digestion protein concentrations,
1.0 ug of total protein was loaded in each lane containing the DMO enzyme. Approximate
molecular weights (kDa) are shown on the left and correspond to the markers loaded in each gel.
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Figure 2. Tris-Glycine 8% SDS-PAGE Analysis of the Digestion of the DMO Proteins in
SGF

Colloidal Brilliant Blue G stained 8% Tris-glycine polyacrylamide gels were used to analyze the
digestibility of the DMO proteins in SGF. Panel A corresponds to the DMO enzyme digestion in
SGF. Based on pre-digestion protein concentrations, 1.0 pg of total protein was loaded in each
lane containing the DMO proteins. Panel B corresponds to the limit of detection of the DMO
proteins. Approximate molecular weights (kDa) are shown on the left and correspond to the
markers loaded in each gel.
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Figure 3. Tricine 10-20% SDS-PAGE/Western Blot Analysis of the Digestion of the
DMO Proteins in SGF

The figure corresponds to the DMO proteins digestion in SGF separated by SDS-PAGE using a
Tricine 10-20% polyacrylamide gradient gel. Based on pre-digestion protein concentrations,
20 ng (total protein) was loaded in the lanes containing the DMO enzyme. Approximate
molecular weights (kDa) are shown on the left and right of the blot. A 30 s exposure is shown.
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Figure 4. Tris-Glycine 8% SDS-PAGE/Western Blot Analysis of the Digestion of the DMO

Proteins in SGF

Panel A corresponds to the DMO proteins digestion in SGF separated by SDS-PAGE using Tris-
glycine 8% polyacrylamide gels. Based on pre-digestion protein concentrations, 20 ng (total
protein) was loaded in the lanes containing the DMO proteins. Panel B corresponds to the limit
of detection of the DMO proteins. The lanes have been cropped and re-numbered. Approximate
molecular weights (kDa) are shown on the left, and correspond to the markers loaded in each gel.

A 15 s exposure is shown.
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Figure 5. Western Blot Analysis of the Digestion of the DMO Proteins in SIF

Panel A corresponds to the DMO proteins digestion in SIF. Based on pre-digestion protein
concentrations, 20 ng (total protein) was loaded in the lanes containing the DMO proteins. Panel
B corresponds to the limit of detection of the DMO proteins, lanes were cropped. Approximate
molecular weights (kDa) are shown on the left and correspond to the markers loaded in each gel.
A 15 s exposure is shown.
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Appendix 1. List of Applicable SOPs

SOP Number Title

BR-ME-0460-02 Preparation of Simulated Gastric Fluid and Assay of the
Proteolytic Activity

BR-ME-0461-03 Preparation of Simulated Intestinal Fluid and Assay of the
Proteolytic Activity

AG-ME-0388-03 Sodium Dodecyl Sulfate Polyacrylamide Gel Electrophoresis

BR-ME-0527-01 Brilliant Blue G-Colloidal Staining of Polyacrylamide Gels

BR-ME-0924-01 Electrotransfer of Proteins to Membranes

BR-ME-0392-01 Western Blot Analysis (Immunoblotting)

BR-EQ-0935-01 Konica SRX X-Ray Film Processors

BR-ME-0926-01 Staining of Proteins on Blot Membranes

BR-EQ-0265-03 Applied Biosystems 494 Procise™™ Protein Sequencing System
(Draft)

BR-EQ-0599-04 Bio-Rad GS-800 Densitometer System
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