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CERTIFICATION

Monsanto Company is submitting this food and feed safety and nutritional assessment in
compliance with the FDA’s 1992 policy statement regarding foods derived from new
plant varieties (57 FR 22984). At the agency’s request, and where appropriate, this
submission also complies with the recommendations contained in the proposed rule for
Premarket Biotechnology Notice (PBN) Concerning Bioengineered Foods (66 FR 4706).
Additionally this submission complies with the Codex Plant Guidelines (CAC/GL 45-
2009) insofar as it is within the FDA’s jurisdiction.

Specifically, as recommended in the proposed 21 CFR §192.25(a), the~undersigned
attests to the following:

1.

It is the view of Monsanto Company (hereafter referred to ascMonsanto) that: (a)
cotton MON 88701 is as safe and nutritious as other commercially=available cotton;
and (b) the intended uses of the food and feed derived drom ‘MON-88701 are in
compliance with all applicable requirements;of the Fedetral Foed, Ditig aid Cosmetic
Act.

Monsanto will make avatlable to. EDA, upon-request, ‘televant data or other
information not includéd in this.sibmission,>either during the course of FDA’s
evaluation of the submiission, orfor cause.

Upon request, Monsanto will‘make¢ relevant data or-other,information not included in
this submissien; available,to EDA eitheri~(a) by-allowing FDA to review and copy
these data of information at ‘Monsanto’s-offices imSt. Louis, MO, during customary
businesschours; or (b)’by sendinig a copy of these data ot information to FDA.

Momsanto,makes no-‘claimof gonfidéntiality regarding either the existence of this
submission,.0r any’ofthe data or“other information contained herein. However,
Monsantocreserves theright to niake a‘clainmi-of confidentiality regarding any relevant
data or)ethef information not included in this submission, but requested by FDA,
eithexin the course of-its review of this’submission, or for cause. Any such claim of
confidentiality will'be made at the'time such data or information is provided, along
with-an explanation for thebasis>of the claim.

To theé“best.of Monsanto’s knowledge, this submission is representative and balanced,
including infermation, unfavorable as well as favorable, that is pertinent to the

evaluation ©f the safety; nutritional, or other regulatory issues that may be associated
wittPk MON 88701.

Signature; Date:

Regulatory Affairs Manager
Monsanto Company

800 North Lindbergh Blvd.
St. Louis, MO 63167
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RELEASE OF INFORMATION

Monsanto is submitting the information in this assessment for review by the FDA as part
of the regulatory process. By submitting this information, Monsanto does not authorize
its release to any third party except to the extent it is requested under the Freedom of
Information Act (FOIA), 5 U.S.C., § 552; FDA complies with the provisions of FOIA
and FDA’s implementation regulations (21 CFR Part 20); and this information is
responsive to the specific request. Except in accordance with the Freedom of Information
Act, Monsanto does not authorize the release, publication or other distribution of this
information (including website posting) without Monsanto’s prior notice and cofisent.

© 2012 Monsanto Company. All Rights Reseryed.

This. document ‘is protected under copyright law,. This document is for use only by the
regulatory authority to<which’it has’been’ submitted by Monsanto Company and only in
support ot actions. requested by~ Monsanto,Company. Any other use of this material,
without-prior written Consent’ of: Monsanto, is strictly prohibited. By submitting this
document, Mensanto does hot.grant“any party or entity any right to use or license the
informationcor intellectnal property described in this document.
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symbol or abbrev.

a-Cyano
a.e.

AA
AADbA
ADF

AD 2011

APHIS

bar
BLOCKS
BLOSUM

BSA
CFR
CHT
CoA
CTAB
COA
DAP
Da
dCTP
DEAE:¢
DHB
DESA
DDI
dicamba
dme
DMQO
DNA
DTNB
DT
dw
DWCF
ECL

E. cohi

ABBREVIATIONS AND DEFINITIONS'

definition

Approximately

a-Cyano-4-hydroxycinnamic acid

acid equivalent

Amino Acid

o.-aminobutyric acid

Acid Detergent Fiber

Allergen, gliadin, and glutenin protein sequence ~database
(Release date February 18, 2011)

Animal and Plant Health Inspection Service of the\United States
Department of Agriculture

Bialaphos Resistance Gene from Streptomyces-hygroscopicus
A database of amino acid motifs’found in protein families
Blocks Substitution Matrix, “used to score simildrities between
pairs of distantly related protein or ntcleotide sequenées
Bovine Serum Albumin

Code of Federal Regulations

Cerarhic hydroxyapatite

Coenzyme A

Hexadecyltrimethylamimonium bromide

Certificate of Analysis

Days;After/Planting

Dalton

Deoxycytidine triphosphate

Digthylaminoethyl-

2)5-dihydrexybenzoicacid

3,6<dichlorosalicylic-acid

Daily Dietary Intake

3,6-dichiloro~2<methoxybenzoic acid

Mono-oxygenas¢-gene from Stenotrophomonas maltophilia
Dieamba mono-oxygenase

Beoxyribonucleic acid

545°-dithio-bis (2-nitrobenzoic acid)

Dithiothreitol

Dry'weight

Dry weight conversion factor

Enhanced Chemiluminescence

Escherichia coli

! Alred, G.J., C.T. Brusaw, and W.E. Oliu. 2003. Handbook of Technical Writing, 7th edn., pp. 2-7.
Bedford/St. Martin's, Boston, MA.

Monsanto Company
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E.coli-produced
MON 88701 DMO
ELISA

EPA

E-Score

FA

FARRP

FASTA

FDA
FFDCA
FT

fw
glufosinate
GLP

g
HPLC
HRP
HU
ILSI

kb

kDa

kg

LB
LOD
LOQ

MALDETOE-MS

ng

mg

MOE

MON&8701 PMO
MW.

MWCO

N-acetyl
glufosinate

NADH

NCBI

NDF
NFDM
NOAEL
OECD
ORF

Monsanto Company

DMO protein produced from E. coli with the same sequence as
MON 88701 DMO

Enzyme-linked Immunosorbent Assay

Environmental Protection Agency

Expectation score

Fatty Acid

Food Allergy Research and Resource Program
Algorithm used to find local high scoring alignments between a
pair of protein or nucleotide sequences

Food and Drug Administration (U.S.)

Federal Food, Drug and Cosmetic Act (U.S.)

Flow through

Fresh weight

butanoic acid, 2-amino-4-(hydroxymethylphosphinyl)
Good Laboratory Practice

Gram

High Performance Ligquid Chromatography
Horseradish Peroxidase

Hemgdgglutinating’Unit

International Life Sciences Institute

Kilobase

Kilodalten

Kilogram

Laemmlbbuffer

Fimit.of Detection

Limit of Quantitation

Matrix Assisted.Laser‘Desorption lonization - Time of Flight
Mass Spectrometry

Microgram

Milligram

Margin of Expestire

DMO proteiwproduced in MON 88701
Molécular-Weight

Molecular Weight Cutoff

2-agetamido-4-methylphosphinico-butanoic acid

Nicotinamide adenine dinucleotide

National Center for Biotechnology Information at the National
Institutes of Health, Bethesda, MD, USA

Neutral Detergent Fiber

Non-fat Dried Milk

No Observable Adverse Effect Level

Organisation for Economic Co-operation and Development
Open Reading Frame
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OSL

p

PAT

PAT (bar)
PBS

PBST

PCR

PI

ppm

PPT
PRESS
PRT 2011
PTH

PVDF

PVP

RBD

RED

RT

SDS
SDS-PAGE
SE

SGF

S. hygroscopicus
SIF
Sinapinic Acid
S. maltophilia
SOP

TBA

TBS

TCEP
T-DNA
TDE

TFFA

TFE

THU

Tm

TNB

TOX 2011

v

v/iv
w/v

Monsanto Company

Overseason Leaf

Probability from PRESS
Phosphinothricin N-acetyltransferase
PAT protein produced by the bar gene
Phosphate Buffered Saline

Phosphate Buffered Saline containing Tween-20
Polymerase Chain Reaction

Prediction Interval

parts per million

Phosphinothricin

Predicted Residual Sum of Squares
GenBank protein database, 181.0 (Released December 1§,2010)
Phenylthiohydantoin

Polyvinylidene difluoride

Polyvinyl pyrrolidone

Refined, Bleached, and Deodorized
Reregistration Eligibility;Decision
Room temperature

Sodium,Dodecyl Sulfate

Sodivm Dodecyl Sulfate-Polyacrylamide Gel\Electrophoresis
Standard Errer

Simulated &Gastric Fluid
Streptomyces-hygroscopicus
Simulated-Intestinal Flnid
35-dimethoxy=4-hydroxycinnamic dcid
Stengtrophomonas maltophilia
Standard ‘Opetating Pro¢edure
Triscborate-buffer-with L-ascorbic acid
Tris’Buffered;Saline
Tris(2:carboxyethyl)phosphine
Transfet- DNA

TotahDietary Fiber

Trifluoroacetic Acid

2,2 2=triflweroethanol
TfypsiniInhibitor Unit

Melting temperature
5~thio-nitrobenzoate

Toxin protein sequence database (Release date February 18,
2011)

volts

volume to volume ratio

weight to volume ratio
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NAME AND ADDRESS OF SUBMITTER

The submitter of this safety and nutritional assessment summary for cotton MON 88701
is:

Monsanto Company
800 North Lindbergh Blvd.
St. Louis, MO 63167

Communications with regard to this submission should be directed to ,
M.S., Regulatory Affairs Manager, at the Monsanto address listed abov
STATUS OF SUBMISSION TO:USDA-APHIS

Monsanto will request a Determination of Nonregulated- Status .for MON 88701,
including all progenies derived from crosses bétween MON"88701 and*othép cotton, from
the Animal and Plant Health Anspection Service (APHIS). 6f the "U.S.“Department of
Agriculture (USDA) in June 2012. Undertegulations administered by USDA-APHIS (7
CFR 340), MON 88701 isocurrently<.consideredya “regulated arficle.” Monsanto will
continue to conduct albfield tests:for MON 88701 it strict comipliance with USDA field
trial regulations untila Determination ‘'of Nonregulated.Status:is granted for MON 88701.
Once MON 88701\ 1s deregulated, -authorization ~for import, interstate movement or
environmental r€lease of MON 88701 will.ne’longer be required.

STATUS, OF SUBMISSIONS TO U.S. EPA

The -safety-of ;dicamba use- onCmany crops, mcluding cotton, was reviewed by the
Environmental Protection”Agency (EPA)-as part of the food, feed, and environmental
safety reagsessment in;2006.” Dicamba‘can:Cutrently be applied to cotton in the U.S. as a
pre-plant-application; at.least21 dags priorto planting. The tolerance of MON 88701 to
dicamba facilitates a\widet) window,0f application on cotton, allowing pre-emergence
application of the herbieide up-to the day of crop emergence and post-emergence in-crop
applications through seven days pre-harvest. Monsanto will request a registration from
U.S. EPA foi the €xpanded.use of dicamba on MON 88701, an increase in the dicamba
residue tolerance’ to~3 ppm for cottonseed, the addition of 3,6-dichlorosalicylic acid
(DCSA)to the cotfonseed residue definition, and the establishment of a tolerance of 70
ppmCfor,_ cotton “ginby-products. No other revisions to dicamba pesticide residue
tolerances areneeded including animal products such as meat or milk.

The existingz0.2 ppm pesticide residue tolerance for cottonseed supporting the current
uses of dicamba on cotton (40 CFR § 180.227) is for the combined residues of parent
dicamba and its metabolite 5-hydroxy dicamba. Cotton gin by-products, a ruminant feed
supplement, has no established dicamba tolerance. Studies have shown that the proposed
use of dicamba on MON 88701 cotton results in total residue concentrations of parent
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dicamba and its metabolites, including DCSA and 5-hydroxy dicamba, are less than 3
ppm for cottonseed and less than 70 ppm for gin by-products.

The safety of glufosinate use on many crops, including cotton, was reviewed by the EPA
as part of the food, feed, and environmental safety reassessment in 2000 (U.S. EPA,
2003). In addition glufosinate has been used over-the-top of glufosinate-tolerant crops
since 1995 with no adverse effects reported. Glufosinate is currently labeled for in-crop
application on glufosinate-tolerant cotton from emergence through early bloom growth
stage. The use pattern and rate of glufosinate on MON 88701 will follow the existing
glufosinate-tolerant cotton uses outlined on the glufosinate herbicide label. Furthermore,
glufosinate residues in MON 88701 treated with glufosinate are below; the - EPA-
established pesticide residue tolerances of 4.0 ppm and 15.0 ppm for cottenseed and gin
by-products, respectively (40 CFR 180.473). Both of these tolerances:include the
combined residues of parent glufosinate and its metabolites N-acetyl glufosinate and 3-
methylphosphinico-propionic acid. Currently glufosinate is undergoing reregistration at
EPA with the Reregistration Eligibility Decision (RED) expected by the'end of 2013. It
is likely that EPA will affirm the safety and‘efficacy efrglufesinate” and “approve its
continued use in the marketplace upon completion of the registration’process. Therefore,
Monsanto will not pursue any changesVin the glufosinate  label. -0t the established
tolerances for its use on MON 88701 cotton.

STATUS OF SUBMISSIONS TO OTHER\GOVERNMENT AGENCIES

Regulatory submissions will“be made to-coufitries that import significant cotton or food
and feed products derived frem WBL.S. cotton~and shavefunctional regulatory review
processes imyplace. This results in'submissions toca number of additional governmental
regulatory’ agencies»includingobut:-not_ dimited to:Japan’s Ministry of Agriculture,
Forestry, and Fisheriesoand<the Ministry of Health;” Labour, and Welfare; the Canadian
Foed Inspection Agency.and HealthcCanada; the Intersectoral Commission for Biosafety
of Genetically Modified Organisms, Mexico;the Korea Food and Drug Administration;
and-the Ruraldevelopment Administration’of Korea, as well as to regulatory authorities
in other cotton importing countries with’functioning regulatory systems. As appropriate,
notifications will bé¢ made to .countries that import significant quantities of U.S. cotton
and :cetton<products “and-;do ot have a formal regulatory review process for
biotechnology-derived crops.
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EXECUTIVE SUMMARY
Food and Feed Safety Assessment of MON 88701
MON 88701 Product Description

Monsanto Company has developed dicamba and glufosinate-tolerant cotton,
MON 88701, that will permit in-crop applications of dicamba herbicide for the control of
broadleaf weeds from pre-emergence to seven days pre-harvest and glufosinate herbicide
for broad spectrum weed control from emergence through early bloom growth stage.
Both herbicides provide a unique mode-of-action for effective weed manag€ment,
including the control of glyphosate-resistant weeds. MON 88701 will“be combined,
through traditional breeding methods, with other approved herbicide-tolerant (i.e.
glyphosate) events. The in-crop use of dicamba and glufosinate herbicides, when used in
combination with glyphosate herbicide, provides new weed manageément options in
cotton, to control a broad spectrum of grass and broadleaf weed species-and effective
control of weeds resistant to several herbicide families.

MON 88701 contains a demethylase gene’ from Steénotrephomenas. maltophilia that
expresses a dicamba mono-oxygenase (DMO) protein :to- confer tolerance to dicamba
herbicide and a bialaphos™resistance:(bar) gene>from>Streptomyces hygroscopicus that
expresses the phosphinethricin N=acetyltransferase: (PAT)Ypretein to confer tolerance to
glufosinate herbicide;s DMO_ protein rapidly demethylateszdicamba to the herbicidally
inactive metabolite, 3,6-dichlorosalicylie> acid- (DESA): DCSA has been previously
identified as aqnetabolite-of dicamba‘in cotton,-soybean, livestock and soil. PAT (bar)
protein acetylates the free amino gréoup: of glufosinate to groduce the herbicidally inactive
metabolite 2-acetamido-4-methylphosphinico-butanoic acid (N-acetyl glufosinate).

Monsante will be teguesting andpproval from UiS: EPA for the expanded use of dicamba
on* MON 88701, .an inCrease,in the residuectolerance for cottonseed, the addition of
DCSA tothe dicamba residue definition,. and the establishment of a tolerance for cotton
gin by=products.. ‘No other tevisions to- the dicamba pesticide residue tolerances are
hecessaryoincluding-animal productsisuch as meat and milk. Furthermore, the use of
dicamba’ onAMON ‘88701-doeSnot present any new environmental exposure scenarios not
previously evaluatedyand cdeemed acceptable by EPA, including estimates of drinking
water, gxposure. The use pattern and rate of glufosinate on MON 88701 will follow the
existing glufosinate<tolerant cotton uses outlined on the glufosinate herbicide label and
the glufosinate restdues>in MON 88701 treated with commercial glufosinate rates are

? Bialaphos is"a bacterial tripeptide composed of L-phosphinothricin (PPT) plus two alanines. In vivo the
alanines are removed to produce L-PPT, a naturally occurring glutamate analogue with herbicidal activity
through the inhibition of glutamine synthetase. Glufosinate is a synthetically produced racemic mixture of
D and L-PPT.
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below the established pesticide residue tolerances for both cottonseed and gin by-
products. Therefore, Monsanto will not pursue any changes in the glufosinate label or the
established tolerances for its use on MON 88701 cotton.

Molecular Characterization of MON 88701 Verifies the Integrity and Stability of
the Inserted DNA

MON 88701 was developed through Agrobacterium-mediated transformation of
hypocotyls from cotton variety Coker 130 utilizing vector PV-GHHT6997.
PV-GHHT6997 contains one T-DNA that is delineated by Left and Right Border'tegions.
The T-DNA contains the dmo and bar expression cassettes. The dmo expression cassette
is regulated by the PC1SV promoter, the TEV 5’ leader sequence, and the E6 3’
untranslated region. The chloroplast transit peptide CTP2 directsytransport of the
MON 88701 DMO protein to the chloroplast and is derived from CTP2 farget sequence
of the Arabidopsis thaliana shkG gene. The bar expression cassette i§-regulated by the
e35S promoter, the Hsp70 leader, and the Nn0S 3’ untranslated region.  After
transformation, self pollination and segregation were msed to select «those plants
containing a single homozygous copy of thé JT-DNA, including both the"dmo and bar
expression cassettes, resulting in‘the selection of MON 88701

Molecular characterization determined-that MON-88701 contains.one copy of the T-DNA
at a single integration»locus and\all genetic*elementscare »present. These data also
demonstrated that MON 88701-does not contain dctectable backbone sequences from the
plasmid vector. The complete DNA sequence-of the insert and adjacent genomic DNA
sequences in MON 88701-confirmed the integrity-of the inserted dmo and bar expression
cassettes and identified” thex'5’ ‘and 3% ingert to» flank” DNA junctions. Molecular
characterizatiof” analysis:also./demonstrated that the insert in MON 88701 has been
maintained-over~five generations of breeding, théreby confirming the stability of the
insert. Forthermorey results from segregation analyses showed inheritance and stability
of theinsert” were as|expected-across' multiple generations, which corroborates the
moleculatiinsert stability:analysis detérmination that the MON 88701 T-DNA resides at a
single chromosomal locus within‘the cotton genome.

Data Confirm the‘Safety of Expression Products in MON 88701

MON 887012 contains<'a” dm0O expression cassette that produces a dicamba mono-
oxygenase protein referred to as MON 88701 DMO and a bar expression cassette that
produees a-phosphinothricin N-acetylase transferase protein (PAT) referred to as
PAT(bar)-’” The safety of PAT protein present in commercial biotechnology-derived
crops-has been extensively assessed and in 1997 a tolerance exemption was issued for
PAT proteins by U.S. EPA. Numerous glufosinate-tolerant products including those in
cotton, cormy“s0y, canola, sugarbeet and rice have been reviewed by the FDA with no
concerns identified.

A multistep approach, in accordance with guidelines established by the Codex
Alimentarius Commission, OECD, and the principles and guidance of the FDA’s 1992
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policy on foods from new plant varieties, was used to characterize the MON 88701 DMO
and PAT (bar) proteins present in MON 88701. These steps include: 1) documentation
of the history of safe use of the MON 88701 DMO and PAT (bar) proteins and their
structural and functional homology with proteins that lack adverse effects on human or
animal health; 2) characterization of the physicochemical and functional properties of
MON 88701 DMO and PAT (bar) proteins; 3) quantification of MON 88701 DMO and
PAT (bar) expression in plant tissues; 4) examination of the similarity of MON 88701
DMO and PAT (bar) proteins to known allergens; 5) evaluation of the digestibility of
MON 88701 DMO and PAT (bar) in simulated gastrointestinal fluids; 6) evaluation of
the stability of the MON 88701 DMO and PAT (bar) proteins in responsecto typical
food/feed preparation conditions such as heat treatment; 7) examination of the similarity
of MON 88701 DMO and PAT (bar) to known toxins or other biologically active
proteins known to have adverse effects on mammals; 8) investigation:of potential
mammalian toxicity through an animal assay and calculating margins’of‘exposure; and 9)
examination of the similarity of putative polypeptides:éncoded by’the.irsert.and flanking
sequences to known allergens and toxins or other biologically“active proteins known to
have adverse effects on mammals. The safety: assessment’supports the cenclusion that
dietary exposure to MON 88701 DMO and PAT (bar) protein$:derived from MON 88701
poses no meaningful risk to hyman or animal health.

A history of safe use has;been demonstrated for botht MON'88701Y DMO and PAT (bar)
proteins. MON 8870K/’DMO was fully characterizedand the enzymatic activity was
found to be specific for dicamba - when'tested usitig structurally similar cotton endogenous
substrates. Thespecificity;of PAT proteins has ‘beenjextensively documented in the
literature. Neither protein has “relevant ;ammo acid’ sequence similarities to known
allergens, gliadins, glutenins, or toxins™ that may~have  adverse effects on mammals.
MON 88701 DMOQ‘and PAT (bar) were_each«rapidly digested in simulated gastric and
intestinal fluids. OBoth{proteins Jdost significant, fumnctional activity at temperatures well
below those used in“cottonseed-processing to generate cottonseed meal, oil, and linters.
MON88701 DMO was completely deactivated after heating at temperatures above 55 °C
and-PAT(bar) lost'-greater than 90% functional activity at temperatures of 75 °C and
above;” Neither MON 88701 DMO not”PAT (bar) were acutely toxic and did not cause
any~ observable adyerse (effects: when tested in mouse acute oral toxicity analyses. In
addition, the¢’only fractions derived from cottonseed that are used in food applications are
oil“and" linters, avhichcocontain undetectable and negligible amounts of protein,
tespectively: Therefore, MON 88701 DMO and PAT (bar) proteins comprise a very low,
non-detéctable portion ;of the total protein present in food derived from MON 88701.
Based* onca’ history.:0f safe use, an apparent absence of hazard, and lack of dietary
exposure'a dietary-risk assessment for these proteins is considered unnecessary. An open
reading frame bioinformatic analysis of the junction site between the cotton genomic
DNA and the* insert confirms no relevant similarities exist between any putative
polypeptides and known toxins or allergens. The safety assessment supports the
conclusion that exposure to MON 88701 DMO and PAT (bar) from MON 88701 poses
no meaningful risk to human and animal health.
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Food and Feed Safety Assessments of MON 88701 Demonstrate Equivalence to the
Conventional Crop

Detailed compositional analyses, in accordance with OECD guidelines, were conducted
to assess whether levels of key nutrients and anti-nutrients in MON 88701 cottonseed
were comparable to levels in the conventional cotton Coker 130, with similar background
genetics, and several commercial reference cotton varieties.

Cottonseed were harvested from eight sites in which MON 88701 (treated sequentially
with glufosinate and dicamba herbicides), the conventional control and a.@ange of
commercial reference varieties were grown concurrently in the same field triall> The
commercial reference varieties were used to establish a range of natural vatriability of the
key nutrients and anti-nutrients in commercial cotton varieties that havea loag-history of
safe consumption. Nutrients assessed in this analysis included proximates (ash, fat,
moisture, protein, and carbohydrates by calculation), calories~ by~ €alculation, acid
detergent fiber (ADF), neutral detergent fiber (NDE), crude fiber (CF), total dietary fiber
(TDF), amino acids (AA, 18 components), fatty acids (FAy€8-C22), minerals (calcium,
copper, iron, magnesium, manganese, phosphorus, potassius, sodiums and zinc) and
vitamin E. The key anti-nutrients assessed included @ossypol and cyelopropenoid fatty
acids (CPFA).

Combined-site analyses)were conducted to determine statistically significant differences
(p <0.05) betweenO herbicide-treated’ MON 88701-”and? the conventional control
cottonseed samples: Any significant differences noted from the combined-site statistical
comparison were assessed using considerations-relevant.to the safety and nutritional
quality of MON 8870 1. when:compared-to the conventional control. Considerations used
to assess.the relevanee of each ¢ombined-site statistically significant difference included:
1) the relative magnitude ofithe difference’in the méan values of nutrient and anti-nutrient
componeits between MON 88701~and~‘the (¢onventional control; 2) whether the
MON88704 “component mean valtie is*within the range of natural variability of that
componefit as,represented by.the 99% tolerance interval of the commercial reference
varieties grown eoncurtently in the-same trial; 3) evaluation of the reproducibility of the
statistical-(p <0.05) combined-site component differences at individual sites; and 4) an
assessment ©f the “differences within the context of natural variability of commercial
cotton compositionpublished i the scientific literature and in the International Life
Sciences Insfitute (ILSI) Crop Composition Database.

Basedoon the analyzed nutrient and anti-nutrient levels, herbicide-treated MON 88701 is
cofnpositionally-equivalent to conventional cotton and therefore the food and feed safety
and nutritienal quality of this product is comparable to that of the conventional cotton.
These results support the overall food and feed safety of MON 88701.

Conclusion

All data and information contained within this document strongly support the conclusion
that food and feed derived from MON 88701 and its progeny will be as safe and
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nutritious as food and feed derived from conventional cotton. Therefore, the
consumption of MON 88701 and its progeny, and the food and feed derived from it will
be fully consistent with FDA’s Policy (U.S. FDA, 1992) and in compliance with all
applicable requirements of the Federal Food, Drug and Cosmetic Act.
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I. DESCRIPTION OF MON 88701

This section provides a description of MON 88701 being presented for food and feed
safety and nutritional assessment. The description identifies the crop, the transformation
event(s) to be reviewed and the type and purpose of the modification, which will aid in
understanding the nature of the food and feed products that may be developed from
MON 88701. The information provided in this section also addresses the Codex Plant
Guidelines, Section 4, paragraph 22 (Codex Alimentarius, 2009).

I.A. MON 88701 Summary

In accordance with OECD’s “Guidance for the Designation of a Uniqué“Identifier for
Transgenic Plants” MON 88701 has been assigned the unique identifier-MON=88701-3.

Monsanto Company has developed dicamba and glufosinatestolerant cotton,
MON 88701, that will allow in-crop applications of dicamba herbicide fot.the control of
broadleaf weeds from preemergence to seven days preharvest and glufosinate herbicide
for broad spectrum weed control from emergence through early bloomgrowth stage.
MON 88701 provides a wider,dicamba_svindow of-application beyond the current
preplant cotton uses and, glufosinate,.tolerance.Zequivalent. to *current commercial
glufosinate-tolerant cotton“events. *Fhe combinatien of-the two herbicides’ unique
modes-of-action provides an effective weed management’system, as dicamba provides
effective control of over 95 annual and biennialweed- species, and suppression of over
100 perennial breadleaf and,woody plant speciesrand .glufosinate is a broad-spectrum
contact herbicide that prevides ‘nonselective’ control of about 120 broadleaf and grass
weeds. Additionally, dicamba and glufosinate provide control of many herbicide-
resistant weedsyincluding. glyphosate-resistant, biotypes'of palmer pigweed (Amaranthus
palmerd), marestail (Cenyza ‘canadensisy, commorn ragweed (Ambrosia artemisiifolia),
giant ragweed (Ambrosia trifida) and-waterthemp:(Amaranthus tuberculatus).

MON 88701 will be combined, through: traditional breeding methods, with other
approved’ herbicidettolerantx(i.¢e.. glyphosate) events. The in-crop use of dicamba and
glufosinate® herbicides, in- addition’to glyphosate herbicide, provides new weed
management, options i, cotton to,control a broad spectrum of grass and broadleaf weed
species and effectivercontfol oftweeds resistant to several herbicide families. Successful
integration .of MON 88701 :nto the glyphosate-tolerant cotton system will: 1) provide
growers with an opportusiity for an efficient, effective weed management system for
hard-to-control and hetbicide resistant weeds; 2) provide a flexible system for two
additional “in-ctop. heétbicide modes-of-action in current cotton production practices as
recomynended by-weed science experts to manage future weed resistance development;
and 3) provide_cotton growers with additional weed management tools to enhance weed
management‘systems necessary to maintain yield and quality to meet the growing needs
of the food, feed, and industrial markets.
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MON 88701 contains a demethylase gene from Stenotrophomonas maltophilia that
expresses a dicamba mono-oxygenase (DMO) protein to confer tolerance to dicamba
herbicide and a bialaphos resistance (bar) gene from Streptomyces hygroscopicus that
expresses the phosphinothricin N-acetyltransferase (PAT) protein to confer tolerance to
glufosinate herbicide. DMO protein rapidly demethylates dicamba to the herbicidally
inactive metabolite 3,6-dichlorosalicylic acid (DCSA). DCSA has been previously
identified as a metabolite of dicamba in cotton, soybean, livestock and soil. Monsanto
will be requesting an approval from U.S. EPA for the expanded use of dicamba on
MON 88701, an increase in the residue tolerance for cottonseed, the addition of DCSA to
the dicamba residue definition, and the establishment of a tolerance for cotton’ gin by-
products. No other revisions to the dicamba pesticide residue tolerances. are necessary
including animal products such as meat and milk. Furthermore, the use of dicamba on
MON 88701 does not present any new environmental exposure not previously evaluated
and deemed acceptable by EPA, including estimates of drinking water exposure.

PAT (bar) protein acetylates the free amino group of glufesinate toproduce non-
herbicidal N-acetyl glufosinate, a well known. inetaboliteian ghufosinate telerant plants
(OECD, 2002a). The use pattern and rate of glufosinate on MON 88701 will follow the
existing glufosinate-tolerant cotton uses eutlined on<the. glufosinate Herbicide label and
the glufosinate residues in MON 88700 treated with commeércial\glufosinate rates are
below the established pesticide residue toleranc¢es for Both coéttonseed and gin by-
products. Therefore, Monsanto will not pursue any,changes in‘the glufosinate label or the
established tolerances for its use*on.MON &870 I.cotton.

The data and information(presented in this safety-summary:.demonstrate that the food and
feed derived from MON 88701 “are cas safe and nutritious as those derived from
conventional Cottofp varietiesOfor‘which there isyan established history of safe
consumption: This safety assessment was conducted utilizing established methods for the
evaluation of biotechnology-detivedproducts as articulated in guidelines from the Codex
Alimentarius ‘Commission. and the OECD. (Codex Alimentarius, 2009; OECD, 2003).
Thése established methodologies entbodythe principles and guidance of the U.S. Food
and Druig Administration’s (FDA) 1992 policy on foods from new plant varieties (U.S.
FDA, 1992). “Thergfore,the consumption of MON 88701 and the food and feed derived
fromyit will‘be in complianeg withrall applicable requirements of the Federal Food, Drug
and CosmeticcAct.

L.B.-Applications for Which MON 88701 is Not Suitable

Meénsanto Company is aware of no food or feed uses of conventional cotton that are not
applicable to-MON 88701.
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II. DESCRIPTION OF THE HOST PLANT AND ITS USES AS FOOD OR FEED

This section includes data and information that provides a comprehensive description of
the host plant. It also provides relevant phenotypic information on the host plant and on
related species that may have contributed to the genetic background of the host plant.
The history of use information provided describes how the plant is typically cultivated,
transported and stored, any special processing required to assure the plant is safe to eat,
and the plant’s usual role in the diet. The information provided in this section also
addresses the Codex Plant Guidelines, Section 4, paragraphs 23, 24, and 25 (Codex
Alimentarius, 2009).

ILLA. Biology of Cotton

The Organisation for Economic Co-operation and Development Consensus -Document
(OECD, 2008) on the biology of cotton (Gossypium sp:) provideskey information on:
- general description of cotton biology, includingtaxenomy and
morphology and use of cotton as a crgp“plant
- agronomic practices in.cotton cultivation
- geographic centers of-origin
- reproductive biology
- inter=s$pecies/genus introgressionintocelatives and interactions
Wwith other organisms
- O'summary-of theecoldgy oficotton

Additional information on-the biology and:growth’and development of cotton is available
in the literatare (Kohel-and Lewis, 1984, OGTR, 2008; Smith and Cothren, 1999).

I1.A.1. “History of Cotton Development

Cottonbelongs to"thegenus  Gossypium that currently has approximately 50 species
which argywidely cultivated in tfopical and subtropical regions around the world (OECD,
2008;. Percival et al., 1999):“There ate, four cultivated species that were domesticated
independently;two ©f which aceount:for greater than 95% of world cotton production.
Gossypium hirsutum (eften called-tpland, American, Mexican, or Acala cotton) covering
90%-and-Gossypium- barbadense (often called extra long-staple, pima, and Egyptian
cotton) covering 5%. Due to,the utility of the fibers for the production of textiles, human
selectionspressuire o cotton has altered the plant from essentially perennial shrubs or
trees_gwith_smallGimpermeable seeds and sparse hairs to a compact annual row crop
yiélding \large; ~easily” germinating seeds with white, thick, long, and strong fibers
(Brubaker.etal., 1999).

The four cultivated species, which have widely cultivated across the entire globe, are
comprised of two diploid species G. arboretum and G. herbaceum, which evolved from
Africa and the Middle East, and two allotetraploid species G. barbadense and G.
hirsutum, which evolved in the Americas (Brubaker et al., 1999).
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Improved modern varieties of G. hirsutum and G. barbadense are currently cultivated in
the southern U.S., with G. barbadense grown primarily in the western states of Arizona,
California, New Mexico, and Texas; and G. hirsutum produced throughout the 17 states
comprising the U.S. cotton growing region, commonly referred to as the cotton belt.
G. hirsutum comprises the vast majority of U.S. cotton production with nearly 11 million
acres planted and 18 million bales harvested, whereas G. barbadense varieties accounted
for approximately 200,000 acres and half a million bales in 2010 (USDA-NASS, 2011).
Commercial cotton, including G. hirsutum and G. barbadense, has a long history of
agricultural production (Lee, 1984; USDA-NASS, 2012; USDA, 2001). Extra-long
staple lint from G. barbadense is segregated and classed separately from G. hirstitum and
is sold at a premium (USDA, 2001). However, cottonseed and cottonseed;byproducts
(e.g., oil and meal) are not generally distinguished by species (OECD, 2008; USDA-FAS,
2005).

IL.B. Characteristics of the Recipient Plant

The cotton variety used as the recipient for the DNA insertion to.create: MON’88701 was
Coker 130 a non-transgenic conventional upland variety developed by Coker Pedigreed
Seed Co., which was released in?1990 in the U.S. (ﬂ et al;2006). Coker 130 was
used as the conventional parental cotton comparator (referred to i this consultation
document as the conventional control) in the safety @assessment of MON 88701.
MON 88701 and the ‘eonventional control have similaf genetic backgrounds with the
exception of the T-DNA, thusy the effect of the T-DNA and the expressed MON 88701
DMO and PAT (bar) proteinns conld be assessed in” an-objective manner. In addition,
commercial, conventional cotton®varicties (refetred 1o’ in this consultation document as
commercialsreference varieties), were used ds reférence materials to establish ranges of
natural . Nariability. ¥epresentative of2 commercial cotton varieties. The commercial
reference (varieties used ateach location were selected based on their availability and
agronomic fitfor thé’respeetive'geographic-region.

I1.B.1. Known Toxicity.or Allergenicity of Recipient Plant

The primary productof cetton production is lint for textile use. However, cottonseed has
a number ofindustrially impértant tses including livestock feed in the form of whole or
crushed eottonseed-and coftonséed meal, as well as human food use in the form of oil and
linters: Given the . wide range of uses and long history of safe consumption of cottonseed
andseed;-by-produéts, hyman and animal consumption has rarely been a concern.
Nonetheless; it iscnoted; that cottonseed contains gossypol and cyclopropenoid fatty acids
that are considered-anti-nutrients. Gossypol is a terpenoid that is present in the secretory
structare of-most-cotton plant tissues including seeds (Abou-Donia, 1976; OGTR, 2008).
The levels of<gossypol and related terpenoids in cottonseed vary (0.4 to 2.0 %) by
different species, variety, fertilizer application, and environmental conditions (OECD,
2008). Gossypol is toxic to non-ruminant animals, and in mammals the toxic effects
include reduced appetite, body weight loss and dyspnea (Berardi and Goldblat, 1980).
Additionally, gossypol can render lysine metabolically unavailable which impacts the
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normal functioning of mitochondria (OECD, 2008). Cyclopropenoid fatty acids,
including dihydrosterculic acid, sterculic acid, and malvalic acid, account for 0.5 to 1.0%
of the total fat content of cottonseeds (OECD, 2008). Cyclopropenoid fatty acids are
anti-nutritional compounds, which interfere with the metabolism of saturated fats (Cao et
al., 1993; Rolph et al.,, 1990) and reportedly have adverse effects on egg yolk
discoloration and reduced hatchability in chickens, (Lordelo et al., 2007; OECD, 2004;
2008).

Due to the presence of these anti-nutrients in cottonseed, only highly refined products
(refined, bleached, and deodorized (RBD) oil and linters) are suitable for human
consumption, because the levels of gossypol and cyclopropenoid fatty acids are
drastically reduced during processing (AOCS, 1991; Harris, 1981;. NCPA; 1993).
Furthermore, highly processed cottonseed oil has been a part of the V.S diet for well
over a century with no reports of allergic reactions (Figley, 1949; Loveless; 1950; OGTR,
2008). Whole cottonseed, cottonseed meal, and proeessing by‘products, (hulls and gin
by-products) are fed primarily to ruminants, which can_tolerate moderate gossypol
inclusion in their diets. Highly processed cottoniseed mealis_also fed to-hon-ruminant
farm animals in limited quantities (OECD, 2009b).

Cotton fiber is most oftenused in the“manufacture of a lafge number of textiles and
processed cotton fibers ate used inpharmaceutical and medical applications because of
its low capacity to catse irritation (QECD;2008). Inhalation of cotton dust by mill
workers can lead to asthma-liké. conditions’called byssinosis-(Salvaggio et al., 1986).

Cotton and cetton by-products,hayera long history cof safe use and human and animal
consumption has:-rarely-beena concern:

I1.C.cCotton as@Food Source

After ‘gmning to.remove fibers for'textile manufacturing, cottonseed is processed into
fout majer preducts:-oilyomeal,’hulls, andylinters. Processing of cottonseed typically
yields. (by, weight):” 16% oil;*45% mealy;26% hulls, and 9% linters, with 4% lost during
processing (Cherry,(1983), Only cottonseed oil and linters are utilized as food sources,
both are further discussed below.

Cottonseed-is highly processed during the production of oil and meal. After hulling, the
cottonseed’1s flaked by arolling process to facilitate oil removal. Prior to oil extraction,
the flakes are heated at-temperatures of 88 °C to greater than 130 °C to break down the
cell walls, Teduce the*viscosity of oil, inactivate proteins, and detoxify gossypol (Harris,
1981;2NCPA; 1993). After heating, oil is typically removed from the meal by direct
solvent extraction with hexane. Crude cottonseed oil is further processed with refining,
bleaching and deodorizations steps to produce high purity vegetable oil. Temperatures
up to 230 °C are used in the deodorization process (Harris, 1981; NCPA, 1993).
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Further processing (refining) for all the uses of cottonseed oil includes deodorization and
bleaching. Deodorization greatly reduces the cyclopropenoid fatty acid content of the oil
due to extreme pH and temperature conditions (NCPA, 1993). A winterization step is
added to produce cooking oil, whereas for solid shortening a hydrogenation step is added
to transform the liquid oil into a solid fat. Previous studies have shown that the resulting
oil contains no detectable protein (Reeves and Weihrauch, 1979). Cottonseed oil is
traded as premium quality oil that is used for a variety of food uses, including frying oil,
salad and cooking oil, mayonnaise, salad dressing, shortening, margarine, and packing
oil.

The material left after the extraction of the crude cottonseed oil is the cottonseed-meal.
The gossypol levels in the meal after extraction are reduced by apprexXimately half.
Cottonseed meal is discussed further in Section I1.D.

Linters are the short fibers on American upland cottonseed that'remain after the long
fibers have been removed at the ginning process>for textile’manufacturing. Linters
consist of nearly pure (i.e., >99%) cellulose (NCPA, 2002a;-Nida-ct al:;” 1996) and after
extensive processing at alkaline pH and tempgratures >100 °C(AOCS, 1991), the linters
can be used as a high fiber dietary product; Food usesinclude fibér supplement, casings
for processed meats, binder for solids/n the pharmaceuticalyindustry, and to improve
viscosity in products such\as toothpaste, ice cream, and salad dressings (NCPA, 2002a).
The highest grade linters can also~be usedoin the. manufacturing of absorbent cotton,
medical pads, and gauze (NCPA,.2002a),- howeverCas mentioned earlier these would
consist of nearly pure cellulgse, with negligible améunts-of protein.

II.D. Cotten as.a Feed)Source

Cottonseed:nical is primarily‘sold as feed’ fordivestock, of which the major value is as a
protein concentrate INCPA; 2002a).~The ptesence of gossypol and cyclopropenoid fatty
acids-iPcottonseed does not‘prevent use'in livestock diets but does limit cottonseed use
as aprotein supplementfor ruminants, . where most other farm animals (monogastric
animals) arenot fed cottonseed meal to any appreciable level.

The hulP is the tough, protective covering of the cottonseed removed prior to processing
the-seed-for oil and;meal>~1t is*used as feed for livestock and can be an economical

roughage that provides‘fiber as well as a good carrier for cottonseed meal and grain
(NEPA, 2002a).

Gin by-preducts, the dried plant material cleaned from the fiber during ginning, is also
used ag.a source of roughage for livestock feeds.
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III. DESCRIPTION OF THE DONOR ORGANISMS

This section describes the donor organism(s) for the introduced protein. It contains
information describing if the donor organism(s) exhibit characteristics of pathogenicity or
toxin production, is a known allergenic source, or has other traits that affect food and
feed safety. The information provided in this section also addresses the Codex Plant
Guidelines, Section 4, paragraph 26 (Codex Alimentarius, 2009).

ITI.A. Identity and Sources of the Genetic Material Introduced into MON 88701
ITII.A.1 Identity and Source of the dmo Gene Introduced into MON 88701

The dmo gene is derived from the bacterium Stenotrophomonas maltophiliacstrain DI-6,
isolated from soil at a dicamba manufacturing plant (Krueger et al., 1989).'S. maltophilia
was originally named Pseudomonas maltophilia, and then tramsferred to the genus
Xanthomonas before it was given its own genus (Palleroni and Bradbury;’1993). The
taxonomy of S. maltophilia is (Palleroni and Bradbury, 1993;Ryan et ak52009):

Kingdom: Bacteria

Phylum: Proteobacteria
Class: Gammaproteobacteria
Order: Xanthomonadales
Fannily: Xanthemonadaceae
Genus: Stenotrophomonas

S maltophilia is\an -aerobic, environmentally ubiquitous gram negative bacterium
commonly ~ presentcin aquatic- environments, soil, and plants. S. maltophilia is
ubiquitously-asseciated with plants~andhas been isolated from the rhizosphere of wheat,
maiz¢, grasses,.beet,-cucumber, potate, strawberry, sugarcane, and rapeseed (Berg et al.,
1996y Berget-al., 19997 Berg et al;,;2002; Denton et al., 1998; Echemendia, 2010; Juhnke
and-des Jardin;-1989; Juhnke ¢t-al., 1987; Lambert et al., 1987). S. maltophilia has also
been isolated’from cottonseed, bean pods, and coffee (Nunes and de Melo, 2006; Swings
et.al:, 1983); thus, ‘S. maltophilia can be found in a variety of foods and feeds. S.
maltophiliasis also widespread in the home environment and can be found around
spéonges,\flowers, plants, fruits, vegetables, frozen fish, milk, and poultry (Berg et al.,
1999;Denton and Kerr, 1998; Echemendia, 2010). Strains of S. maltophilia have been
found i the‘Otransient flora of hospitalized patients as a commensal organism
(Echemendia, 2010). S. maltophilia can be found in healthy individuals without causing
any harm to human health (Denton et al., 1998) and infections in humans caused by S.
maltophilia are extremely uncommon (Cunha, 2010). Similar to the indigenous bacteria
of the gastrointestinal tract, S. maltophilia can be an opportunistic pathogen (Berg, 1996).
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As such, S. maltophilia is of low virulence in immuno-compromised patients where a
series of risk factors (severe debilitation, the presence of indwelling devices such as
ventilator tubes or catheters, for prolonged periods of time and prolonged courses of
antibiotics) must occur for colonization by S. maltophilia in humans (Ryan et al., 2009).
Therefore, infections by S. maltophilia almost exclusively occur in hospital settings, in
which case they are only present in a minimal percentage of infections (Ryan et al.,
2009). Finally, S. maltophilia has not been reported to be a source of allergens.

The ubiquitous presence of S. maltophilia in the environment, the presence in healthy
individuals without causing infections, the incidental presence in foods without any
adverse safety reports, and the lack of reported allergenicity establishes the‘safety-of the
donor organism.

ITII.A.2 Identity and Source of the bar Gene Introduced into MON 88701

The bar gene is derived from the bacterium Streptomyces hygroscopicus:(Thompson et
al., 1987). The taxonomy of S. hygroscopicus is:(Waksman-and Henrici,1943):

Kingdom: Bacteria
Phylum: Actinobagteria
Class: Actinobacteria
Order: Actinomycetales
Family: Streptomycetaceae
Genus: Streptomyces

S hygroscopicus'is a. saprophytic, soil-borie’ bacterium with no known safety issues.
Streptomyces species are-widespread in the-environment and present no known allergenic
ot 'toxicity. 1ssues (Kampfer,” 2006; Kutzner, 1981), though human exposure is quite
common, (Goodfellow @and Williams, 1983). S. hygroscopicus is not considered
pathogenic to plants; himans or.@ther animals (Cross, 1989; Goodfellow and Williams,
19837 Locci, 1989):.°S. hygrascopicus history of safe use is discussed in Hérouet et al.,
(2005y and-this.erganism hds been extensively reviewed during the evaluation of several
ghifosinate-talerant, évents” with no safety or allergenicity issues identified by FDA or
otherregulatory agencies.

The ubiquifous presence of S. hygroscopicus in the environment, the widespread human
exposure'without any adverse safety or allergenicity reports, and the successive reviews
of several‘glufosinate-tolerant events by regulators have identified no safety or
allergenicity issues further establishes the safety of the donor organism.
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ITI.A.3 Identity and Source of Remaining Genetic Material Introduced into
MON 88701

MON 88701 was  developed through  Agrobacterium  tumefaciens-mediated
transformation of cotton hypocotyl tissues utilizing plasmid vector PV-GHHT6997.
PV-GHHT6997 is approximately 9.4 kb and contains the dmo and bar expression
cassettes. The dmo expression cassette contains the following genetic elements: PC1SV
promoter derived from the Full-Length Transcript (FLt) of peanut chlorotic streak
caulimovirus (PC1SV) (Maiti and Shepherd, 1998); the leader from the RNA of tobacco
etch virus (TEV) (Niepel and Gallie, 1999); the EPSPS chloroplast transit peptide coding
sequence from the shkG gene of Arabidopsis thaliana (CTP2) (Herrmann, $995;XKlee et
al., 1987); the codon optimized coding sequence of dmo gene from SteRotrophomonas
maltophilia (dmo) (Herman et al., 2005; Wang et al., 1997); and the" polyadenylation
sequence derived from the 3' untranslated region of the Gossypium'barbadense E6 gene
(E6) (John, 1996). The bar expression cassette contains the following,genetic elements:
35S RNA promoter from the cauliflower mosaic virus (Odell €t al.,<1985) containing a
duplicated enhancer region (€35S) (Kay et al.,(1987); theyleader froam the ‘DnaK gene
from Petunia hybrida that encodes heat sho¢k protein 70" (Hsp70)((Rensing and Maier,
1994; Winter et al., 1988); the 'coding sequence of barfrom: Streptomyces hygroscopicus
(bar) (Thompson et al., 1987); and th@ polyadenylation-sequence derived from the 3’
untranslated region of the Agrobacterium tumefaciens mnopaling synthase gene (nos)
(Bevan et al., 1983; Fraley et al;;°1983). Except for the potential of S. maltophilia to
cause infections in,immunocompromised. patients’(SectioncI11.A.1.), there is no evidence
of human or animal pathogenicity, for any-of the’donor organisms of the coding and
noncoding DNA sequences present inn MON88701.

DNA has“always been presentin food afid, upon cénsumption, is quickly degraded to
nucleie acids byCnucléases-present in. the gastroifitestinal tract of humans and animals.
According tocthe FDA (U-S. FDA, 1992) nucleic acids are present in the cells of every
living“organism;~do -not .raise eoncerns as-a component of food, and are generally
recognized as@afeResults from an-nternational Life Sciences Institute (ILSI) workshop
on safety considérations'of DPNA-in foed were reported (Jonas et al., 2001) and confirmed
that: 1)all DNA, including recombinant DNA, is composed of the same four nucleotides;
2) thére are no.changes-to the chemical characteristics or the susceptibility to degradation
by ‘chemical or - gnzymatic\ hydrolysis of recombinant DNA as compared to
nonrecombinant MN A “and3) there is no evidence that DNA from dietary sources has
ever beer ingorporated intoé the mammalian genome.
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IV. DESCRIPTION OF THE GENETIC MODIFICATION

This section provides a description of the transformation process and plasmid vector used
in the development of MON 88701. Molecular analyses are an integral part of the
characterization of crop products with new traits introduced by methods of
biotechnology. Vectors and methods are selected for transformation to achieve high
probability of obtaining the trait of interest and integration of the introduced DNA into a
single locus in the plant genome. This helps ensure that only the intended DNA encoding
the desired trait(s) is integrated into the plant genome and facilitates the molecular
characterization of the product. Information provided here allows for the identification of
the genetic material present in the transformation vector delivered to the host plant and
for an analysis of the data supporting the characterization of the DNA ‘insertéd in the
plant found in Section V. The information provided in this section.@lso addresses the
Codex Plant Guidelines, Section 4, paragraphs 27, 28, and 29 (Codex> Alimentarius,
2009).

MON 88701 was  developed through _JAgrobacterium .\ -tumefaciens-mediated
transformation of cotton tissues from Coker(I30 variety utdizingcplaspid vector PV—
GHHT6997. This section deScribes the: plasmid.@ector, the“donér gene, and the
regulatory elements used in the development of MON88701; as,well as the deduced
amino acid sequence of the MON 88701 DMQ-protein’and ‘PAT{bar) protein produced
in MON 88701. In thissection, ttansfer DNA (T-DNA){etfers:to DNA that is transferred
to the plant during transformation. . An expression cassette1s comprised of sequences to
be transcribed and the regumlatory elements 'necessary for the expression of those
sequences.

IV.A. PV-GHHT6997

PV<-GHHT6997 was used-in the transformation-of cotton to produce MON 88701 and its
plasmid”map-is shown.in Figate [VY1. The elements included in this plasmid vector are
describedr;in TabledV-1.PV{GHHT6997; 1is approximately 9.4 kb and contains one
TF-DNA-thats delineated by:Léeft<Border,and Right Border regions. The T-DNA contains
the-dmo and bar expression cassettes. The dmo expression cassette is regulated by the
peanut:chlorotic streakocaulimoviris' (PC1SV) promoter, the tobacco etch virus (TEV) 5’
leader sequence, and the=3' untranslated sequence of the E6 gene from Gossypium
barbadense.“The'chloroplast transit peptide CTP2 directs transport of the DMO protein
to_the chleroplast iftMON88701 and is derived from the CTP2 target sequence of the
Arabidopsis-thaliana shkG gene (Herrmann, 1995; Klee et al., 1987). The bar expression
cassette. is regulated by the e35S promoter from the 35S RNA of cauliflower mosaic virus
(CaMV¥), . thie”'heat shock protein 70 (Hsp70) leader, and the nopaline synthase (nos)
3" untranslated@egion.

The backbone region of PV-GHHT6997, located outside of the T-DNA, contains two
origins of replication for maintenance of plasmid vector in bacteria (oriV and
ori-pBR322), a bacterial selectable marker gene (aadA), and a coding sequence for
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repressor of primer (rop) protein for maintenance of plasmid vector copy number in
Escherichia coli (E. coli). A description of the genetic elements and their prefixes (e.g.,
B-, P-, L-, TS-, CS-, T-, and OR-) in PV-GHHT6997 is provided in Table IV-1.

IV.B. Description of the Transformation System

MON 88701 was developed through Agrobacterium-mediated transformation of PV-
GHHT6997 (Figure IV-1) into cotton hypocotyls, based on published methods (Duncan,
2010; Duncan and ., 2011). In summary, hypocotyl segments were excised from dark
grown seedlings of germinated Coker 130 seed. After co-culturing .ith the
Agrobacterium carrying the vector, the hypocotyl segments were placed on asequénce of
media for callus growth containing carbenicillin and cefotaxime to inhibit‘the. growth of
excess Agrobacterium and glufosinate to inhibit growth of untransformed cells. The
somatic embryos developing on the culture medium were then placéd.on' medium that
contained plant growth regulators conducive to shoot regeneration, but-no_antibiotics or
glufosinate. Rooted plants (Ro) with normal phenotypic characteristics were selected and
transferred to soil for growth and further assessment.

The Ry plants generated through the Agrobacterium-mediated transformation were self-
pollinated to produce R; seedf Ry and Ry plants were evaluated for, tolerance to dicamba
and glufosinate and screened for the presence of,the T-DNA (dmo and bar expression
cassettes) and absence?of plasmid vector bagkbone-(oriV). Subsequently, the dmo and
bar homozygous positive R;~plant,was'self-pollinated-40 give rise to R, plants.
Homozygous positive R, plants; contathing.-only;"a _single T-DNA insertion, were
identified by ascombinatien” of. analytical techniques.including dicamba and glufosinate
sprays, polymerase chain.geaction’ (PCR),“and Southern blot analysis, resulting in
production ofdicamba and” glufosinate-telerant.cotton MON 88701. MON 88701 was
selected as:the lead event based on superior, phenetypic characteristics and its molecular
characteristics. “Studies on MON'88701 were initiated to further characterize the genetic
insertion and-thesexpressed proteins, and to¢stablish the food, feed, and environmental
safety relative,to canventional cottofiz Theymajor steps involved in the development of
MON. 88701 are depicted inFigure TV-2:
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B-Right Border Region

PV-GHHT6997

9379 bp :[;%‘B"” 2712 T-DNA

e,

\<;\1\ Ssp X390
< =L-Hsp7 0
e Bhar

OR-¢@* ¢
J B-Left' Bozdet Regieh

Ssp 14804

Probe‘| Start Pesition‘(bp) |“End-Position (bp) | Total Length (~kb)
1 1 1310 1.3
2 1223 2244 1.0
3 2142 3252 1.1
4 3153 3914 0.8
5 3832 4625 0.8
6 4626 6282 1.7
7 6204 7708 1.5
3 7630 9379 1.8

Figure TV-1, CircularMap of PV-GHHT6997 Showing Probes 1-8

A (circular’ map of " PV-GHHT6997 used to develop MON 88701 is shown. PV-
GHH7T6997contains a single T-DNA. Genetic elements and restriction sites (in bold)
used in Southérn analyses (with positions relative to the first base pair of the plasmid
vector) are.shown on the exterior of the map. The probes used in the Southern analyses
are shown on the interior of the map and listed in the table.
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Assembled Agrobacterium binary plasmid vector PV-GHHT6997 and
transferred to Agrobacterium tumefaciens strain ABI

'

Transformed hypocotyl tissue from Coker 130 with PV-GHHT6997 in
Agrobacterium tumefaciens

b

Selected transformants and generated rooted shoots from the
transformed hypocotyl tissue

b

Evaluated the transformed plants for tolerance to dicamba and-glufosinate
and screened the transformed plants for the presence of the T-BNA (dmo
and bar expression cassettes) and absénce of backbone (ori\)

v

Selected homozygaous plants were identitied by dicamba and glufosinate
sprays, polymetase chainaeaction (PCR), and Southern blot analysis

!

Identified MON<88701 ‘as lead candidate’and further evaluated its
progefly in-laboratory and fi¢ld assessments for insert integrity, dicamba
and glufosinate tolerances and agronomic performance

Figure IV-20 Schematic of the Development of MON 88701

Monsanto Company 11-CT-239F

34 of 343



IV.C. The dmo Coding Sequence and MON 88701 DMO Protein

The dmo expression cassette encodes a ~39 kDa MON 88701 DMO precursor protein
consisting of a single polypeptide of 416 amino acids (Figure IV-3). The dmo coding
sequence is the codon optimized coding sequence from Stenotrophomonas maltophilia
that encodes the DMO protein (Herman et al., 2005; Wang et al., 1997). The presence of
MON 88701 DMO protein confers dicamba tolerance.

IV.D. The bar Coding Sequence and PAT (bar) Protein

The bar expression cassette encodes a ~21 kDa PAT (bar) protein consisting of acsingle
polypeptide of 183 amino acids (Thompson et al., 1987) (Figure IV-4). The bar coding
sequence is from Streptomyces hygroscopicus and encodes the~phosphinothricin
N-acetyltransferase (PAT) protein (Thompson et al., 1987). The presence-of PAT (bar)
protein confers glufosinate tolerance.

IV.E. Regulatory Sequences

The dmo coding sequence in MON 88701 is‘under the regulation of the PC1SV promoter,
the TEV 5’ leader, and the 'E6 3’ untranslated region..-The PC1ISV promoter is the
promoter for the Full-Length Transeript (FLt) of'peanut chlorotic streak caulimovirus
(Maiti and Shepherd, 1998) that dirécts transcription’in plant cells. The TEV leader is the
5" untranslated region from the<“tobacco etch viruis (Niepel and Gallie, 1999) and is
involved in regulating gene.-expression The .chleroplast: transit peptide CTP2 directs
transport of the DMO protem to the chloroplast itMON-88701 and is derived from CTP2
target sequence of the Arabidopsisr-thaliana shkG. genedHerrmann, 1995; Klee et al.,
1987). The*E623" non-translated tegion is the 3% untranslated region from the E6 gene of
Gossypium .~ barbadense* encoding” a-“fiber)* protéin, which functions to direct
polyadenylation of the mRNA. (John,.1996).

The bar coding sequence in’ MON 88701 is under the regulation of the €35S promoter,
the Hsp70 leader, and the Nosz3” untranslated region. The 35S promoter is the promoter
for the 35S RNAof cauliflower mosaic virus (CaMV) (Odell et al., 1985) containing the
duplicated enhanceér region (Kay et'al., 1987) that directs transcription in plant cells. The
Hsp70 leader .is-the- 5" untranslated region from the DnaK gene from Petunia hybrida
(Rensing and* Majer, 1994; Winter et al., 1988) and is involved in regulating gene
expressiony Thenos3”untianslated region is the 3’ untranslated region from the nopaline
synthase ~ (n0s) .gene cof Agrobacterium tumefaciens encoding NOS that directs
polyadenylation of the:mRNA (Bevan et al., 1983; Fraley et al., 1983).

IV.F. T-DNA Border Regions

PV-GHHT6997 contains Right Border and Left Border regions (Figure IV-1 and
Table IV-1) that were derived from Agrobacterium tumefaciens plasmids. The border
regions each contain a 24-25 bp nick site that is the site of DNA exchange during
transformation (Barker et al., 1983; Depicker et al., 1982; Zambryski et al., 1982). The
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border regions separate the T-DNA from the plasmid backbone region and are involved
in the efficient transfer of T-DNA into the cotton genome.

IV.G. Genetic Elements Outside the T-DNA Border Regions

Genetic elements that exist outside of the T-DNA border regions are those that are
essential for the maintenance or selection of PV-GHHT6997 in bacteria. The origin of
replication, oriV, is required for the maintenance of the plasmid in Agrobacterium and is
derived from the broad host plasmid RK2 (Stalker et al., 1981). The origin of replication,
ori-pBR322, is required for the maintenance of the plasmid in E. coli and is derived from
the plasmid vector pBR322 (Sutcliffe, 1979). Coding sequence rop encodes the repressor
of primer (ROP) protein which is necessary for the maintenance of plasmid’copy’number
in E. coli (Giza and Huang, 1989). The selectable marker aadA is a bacterial’promoter
and coding sequence for an enzyme from transposon Tn7 that confefs spe¢tinomycin and
streptomycin resistance (Fling et al., 1985) in E)coli and cAgrobacterium during
molecular cloning. Because these elements are outside the border regions; they are not
expected to be transferred into the cotton genome. The absence of detectable backbone
sequence in MON 88701 has been confirmed by Southern Cblot - analyses (see
Section V.B).
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Table IV-1. Summary of Genetic Elements in PV-GHHT 6997

Location
Genetic in Plasmid
Element Vector Function (Reference)
T-DNA
B'-Right DNA region from Agrobacterium tumefaciens containing
Border 1-331 the Right Border sequence used for transfer of the T-DNA
Region (Depicker et al., 1982; Zambryski et al., 1982)
Intervening 332-433 | Sequence used in DNA cloning
Sequence
Promoter from the Full-Length Transcript (FLt) of peanut
P2-PC1SV 434-866 | chlorotic streak caulimovirus (PC1SV) that direets
transcription in plant cells (Maiti and Shephetrd, 1998)
Intervening 867-872 | Sequence used in DNA-cloning
Sequence
5'UTR leader segience fromthe RNA of‘tobacco etch virus
L*-TEV 873-1004 | (TEV) (Niepeland Gallie;1999)that is invelved in
regulating géne expression
Intervening 1005-10057| Sequence’used in IDNA cloning
Sequence
Targeting sequénce of the:ShkG gene from Arabidopsis
4 thaliana encoding the EPSPS transit peptide region that
Ts-CTP2 {0V6-1233 ditects transport of the protein to the chloroplast (Herrmann,
1995, Kleeetal 5 1987)
Codon optimized coding sequence for the dicamba
5 i mono=oxygenase(DMO) protein of Stenotrophomonas
&M SRS maltophilia that confers dicamba tolerance (Herman et al.,
2005 Wang et al.,1997)
Tpgerveguip 2257-2310 | Sequernce used in DNA cloning
Sequence
3' UTR:sequence of the E6 gene from Gossypium
barbadense (cotton) encoding a fiber protein involved in
6,
N ER - 12023 early fiber development (John, 1996) that directs
polyadenylation of mRNA
ltervening () ¢ 62637 | Sequence used in DNA cloning
Segtrence
Promoter from the 35S RNA of cauliflower mosaic virus
, i (CaMV) (Odell et al., 1985) containing the duplicated
PR 2638-3249 enhancer region (Kay et al., 1987) that directs transcription
in plant cells
Intervening 3250-3252 | Sequence used in DNA cloning
Sequence
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Table IV-1 Summary of Genetic Elements in PY-GHHT6997 (continued)

Location
Genetic in Plasmid
Element Vector Function (Reference)
5' UTR leader sequence of the DnaK gene from Petunia
hybrida that encodes heat shock protein 70 (HSP70
L-Hsp70 3253-3348 (lsilensing and Maier, 1994; Wintgr et al., 19%8) that)is
involved in regulating gene expression
Intervening | 3349 3354 | Sequence used in DNA cloning
Sequence
Coding sequence for the phosphinothricin
CS-bar 3355-3906 Ir:l-acetyltra}nsferase (PAT) proteig of Streptomyces
ygroscopicus that confers glufosinate tolerance (Thompson
et al., 1987)
Intervening 3907-3911 | Sequence used in DNA cloning
Sequence
3' UTR sequencecof the nopaline synthase (n@s) gene from
T-nos 3912-4164 | Agrobacteriumtumefaciens pTi€ncoding NOS that directs
polyadenylation (Bevan-et al.; 1983 Fraley et al., 1983)
Intervening | 4165.418%| Sequente used in HNA lonizz
Sequence
B-Left DNA region from Agrobacterium tumefaciens containing
Border 4184-4625 | the Left Border sequenice used for transfer of the T-DNA
Region (Barker ¢t al,;7983)
Plasmid-Vector Backbone
Interveninig 4626-4711 | Seéquence used ik DNAloning
Sequence
Qrigin of replication from the broad host range plasmid
OR™oriV*" | 4712-5108 {RK2 for maintenance of plasmid in Agrobacterium (Stalker
et@l., 1981)
hnteyenng 5109-6616 Sequencedsed in DNA cloning
Sequence
Coding sequence for repressor of primer protein from the
©S-rop 6617-6808 | ColE1 plasmid for maintenance of plasmid copy number in
E. coli (Giza and Huang, 1989)
Iteryening 6809-7235 | Sequence used in DNA cloning
Sequence
OR-ori- 7336.7824 Origin of replicatim_l from plasmid pBR322 for maintenance
pBR322 of plasmid in E. coli (Sutcliffe, 1979)
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Table IV-1 Summary of Genetic Elements in PV-GHHT6997 (continued)

Location
Genetic in Plasmid
Element Vector Function (Reference)
Intervening 7825-8354 | Sequence used in DNA cloning
Sequence
Bacterial promoter, coding sequence, and 3' UTR for an
aminoglycoside-modifying enzyme,
aadA 8355-9243 | 3"(9)-O-nucleotidyltransferase from the transposon Tn/
(Fling et al., 1985) that confers spectinomyciiand
streptomycin resistance
Intervening 9244-9379 | Sequence used in DNA ¢loning
Sequence
'B, Border
2P, Promoter
3L, Leader

*TS, Targeting Sequence
°CS, Coding Sequence

ST, Transcription Terminafion Sequencé
’OR, Origin of Replication

Monsanto Company

11-CT-239F 39 of 343




1
51
101
151
201
251
301
351
401

MAQVSRICNG

VONPSL1SNL

SKSSQRKSPL

SVSLKTQQHP

RAYP ISSSWG

LKKSGMTLIG

SELRPLKVMS

SVSTACMLTF

RTILDTPLAL
FDGGGQCVHN
PDFGCRVDPA
DRLEREVIVG
VSAMLNFIAV
DPEMDGVLRS
VRVSREIEKL

YRQPDGVVAA
PHGNGARPAS
YRTVGGYGHV
DGE 1QALMKI
APEGTPKEQS
WQAQALVKED
EQLEAA

LLDICPHRFA
LNVRSFPVVE
DCNYKLLVDN
PGGTPSVLMA
IHSRGTHILT
KVVVEAIERR

VRNAWYVAAL
PLSDGILVNG
RDALIWIWPG
LMDLGHAQYV
KFLRGANTPV
PETEASCHYF
RAYVEANGIR

PEELSEKPLG
HLQCPYHGLE
DPALADPGAI
HRANAQTDAF
DAWND IRWNK
FGSSRNFGID
PAMLSCDEAA

Figure 1V-3. Deduced Amino Acid Sequence of the MON 88701 DMO Precursor
Protein
The amino acid sequence of the MON 88701 DMO precursor protein was deduced from the full-
length coding nucleotide sequence present in PV-GHHT6997 (see Table [V~ for more detail).
The chloroplast transit peptide (CTP2) and the first 76 amino acids of the-matur¢ protein are
underlined. CTP2 targets MON 88701 DMO protein to the chloroplast. ¢T'he €TP2 is cleaved in
the chloroplast producing the mature 349 amino acid MON-88701 DMO protein that begins with
the valine at position 68 (See Section VI.C.1). The double underlineshows*theine amino acids
from CTP2 that are at the N-terminus of the mature MON 8870.protein.

1
51
101
151

Figure IV-4.

MSPERRPADI RRATEADMPA VCTIVNHYIE _TSTVNFRTEP-QERQEWTDDL
VRLRERYPWL VAEVDGEVAG.-FKAYAGPWKAR.- NAYDWTAEST VYVSPRHQRT
GLGSTLYTHL LKSLEAQGEKISVVAVIGLPN DPSVRMHEAL \GYAPRGMLRA
AGFKHGNWHE VGFWQLDFSL PVPPRRVLPV TEI

PAT (bar) Protein
The amifo acid sequence ofthe MON 8870 L-produced PAT (bar) protein was deduced from the
full-lengtheeoding nucleotidesequence present. in PV-GHHT6997 (see Table IV-1 for more

detail).
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V. CHARACTERIZATION OF THE GENETIC MODIFICATION

This section contains a comprehensive molecular characterization of the genetic
modification present in MON 88701. It provides information on the DNA insertion(s)
into the plant genome of MON 88701, and additional information relative to the
arrangement and stability of the introduced genetic material. The information provided
in this section addresses the relevant factors in Codex Plant Guidelines, Section 4,
paragraphs 30, 31, 32, and 33 (Codex Alimentarius, 2009).

Characterization of the DNA insert in MON 88701 was conducted by Southern-blot, PCR
and DNA sequence analyses. The results of this characterization demeénstrate that
MON 88701 contains a single copy of the dmo and bar expression cassettes, lacks
plasmid backbone, the T-DNA is stably integrated at a single locus,-and<is” inherited
according to Mendelian principles over multiple generations. Thesé conclusions were
based on several lines of evidence: 1) Southern blotianalyses assayed-the entire cotton
genome for the presence of the T-DNA and absence of the plasmid backbone sequences
derived from PV-GHHT6997, and demonstrated-that only,a single cepy of‘the T-DNA
was inserted at a single genomic site and that the insert is,stably-inherited; 2) DNA
sequence analyses to determine’the exact-sequence.of thelinsetted DNA and the DNA
sequences flanking the 5' and 3' ends of’the insert,\a@llowing accomparison to the T-DNA
sequence in the plasmid\vector to;confirm that only the expected sequences were
integrated; 3) DNA sequences flanking the 5)and 3"ends of the insert were compared to
the sequence of the Gnsertion.gite in©onventional cotton te<identify any rearrangements
that occurred at-the insettionsite cduring " transformation.  Taken together, the
characterization of the ‘genetic ‘modification .demonstrates that a single copy of the
T-DNA was)stably integrated-at asingle-locus of the cotton genome and that no plasmid
backbonésequences-are presentdn MON 88701.

Southern‘blot analyses were uséd to determiine the copy number and insertion sites of the
integrated \DNA.vas well. ag” the ‘presencexor absence of plasmid vector backbone
sequences: Fhe .Southern blot strategyOwas designed to ensure that all potential
transgenic, segments would be identified. The entire cotton genome was assayed with
prabes that spanned the complete plasmid vector to detect the presence of the insert as
well as confirm, the_absence’ ofyany plasmid vector backbone sequences. This was
acecomplished-by 'using probes that were not more than 2.5 kb in length to ensure a high
level of sensitivity. This high level of sensitivity was demonstrated for each blot by
detectiom,of apositive control added at 0.1 copies per genome equivalent. Two sets of
restrigtion enzymies were specifically chosen to fully characterize the T-DNA and detect
any_potential fragments of the T-DNA and backbone sequences. The restriction enzyme
sets were.chosensuch that each enzyme set cleaves once within the inserted T-DNA and
at least-once ‘within the known DNA flanking the 5' or 3' end of the insert. As a
consequence, at least one segment containing a portion of the insert with the adjacent 5'
flanking DNA generated by one set of the enzyme(s) is of a predictable size and overlaps
with another predictable size segment containing a portion of the insert with the adjacent
3' flanking DNA generated by another set of the enzyme(s). This two-set-enzyme design
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ensures that the entire insert is identified in a predictable hybridization pattern. This
strategy also maximizes the possibility of detecting an insertion elsewhere in the genome
that could be overlooked if that band co-migrated on the gel with an expected band.

To determine the number of copies and insertion sites of the T-DNA, and the presence or
absence of the plasmid vector backbone sequences, duplicated samples that consisted of
equal amounts of digested DNA were run on the agarose gel. One set of samples was run
for a longer period of time (long run) than the second set (short run). The long run allows
for greater resolution of large molecular weight DNA, whereas the short run allows for
retaining the small molecular weight DNA on the gel. The molecular weight markers on
the left of the figures were used to estimate the sizes of the bands present in“the long run
lanes of the Southern blots, and the molecular weight markers on the right of the figures
were used to estimate the sizes of bands present in the short run lan€s' of the Southern
blots (Figure V-2 through Figure V-5). Southern blot analyses determined that a single
copy of the T-DNA was inserted at a single locus of the cotton genome;and-no additional
genetic elements, including backbone sequences, ffom PV-GHHT6997 were detected in
MON 88701.

The PCR and DNA sequenceldnalyses complement(the Southern analyses. PCR and
DNA sequence analyses performed on® MON 88701 determined, the complete DNA
sequence of the insert and\flanking genomic DNA sequences indMON 88701, confirmed
the predicted organization of the genetic elements withii- thetinsert, and determined the
sequences flanking the insert. (n addition;; DNA“sequence-‘analyses confirmed that each
genetic element (except for the border regions) in the insert is intact and the sequence of
the insert is identical to the cotresponding-sequence i-PV-GHHT6997 (Figures V-6 and
V-7).  Furthermore, -genomic organizdtion. at.the NMON 88701 insertion site was
determined by comparing the-sequenice flanking the™S' and 3' ends of the insert to the
sequence of the insertion site in conventional cotton:

The, stability~of.the TsDNAOpresent it MON 88701 across multiple generations was
demonstrated by Southern blot fingerprint analysis (Figure V-9). Genomic DNA from
five generations of MON 88701 (Figure, V-8) was digested with one of the enzyme sets
used for the msert and copy number-analyses and was hybridized with two probes that
detect restriction segmients_ that. encompass the entire insert. This fingerprint strategy
consistsof two-inseft segments-€ach containing its adjacent genomic DNA that assesses
not only the‘stability of thedinsert, but also the stability of the DNA directly adjacent to
thelinsert:

Segregation analysistwas conducted to determine the inheritance and stability of the
T-DNA: insert in-MON 88701. Results from this analysis demonstrated the inheritance
and stability of the insert was as expected across multiple generations (Figure V-10,
Table V-3-and Table V-4), which corroborates the molecular insert stability analysis and
establishes the genetic behavior of the T-DNA at a single chromosomal locus.
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The Southern blot analyses confirmed that the T-DNA reported in Figure V-1 represents
the only detectable insert in MON 88701. A circular map of PV-GHHT6997 annotated
with the probes used in the Southern blot analysis is presented in Figure IV-1 and the
genetic elements within the MON 88701 insert are summarized in Table V-2. A linear
map depicting restriction sites within the insert as well as within the DNA immediately
flanking the insert in MON 88701 is shown in Figure V-1. Based on the plasmid map
and the linear map of the insert, a table summarizing the expected DNA segments for
Southern analyses is presented in Table V-1. The results from the Southern blot analyses
are presented in Figure V-2 through Figure V-5. PCR amplification of the MON 88701
insert and the insertion site in the conventional control for DNA sequence analysis are
shown in Figure V-6 and Figure V-7, respectively. The generations (usedCin the
generational stability analysis are depicted in the breeding history shown in Eigure V-8
and the results from the generational stability analysis are presented.ifvFigure V-9. The
breeding path for generating the segregation data is shown in FigureV-10-and the results
for the segregation analysis are presented in Tables V=3 and V-4 “Matetials-and methods
used for the characterization of the insert in MON 88701 are found-in Appendix A.

Monsanto Company 11-CT-239F 43 of 343



5" Flank 3" Flank

Ssp15242

EB:lT13098

Sspl '.-"00—| — Bell 5534
P> > > >t > —> |
| 5 & R g 5 ®OR, QS8 B = 6369
i ey 1 ry ~E g =
o WO k. = g PNy (R
oA 8 SRS S g
=¥ B — "~
3
| | =
I T_DNAProbel | s
| | ] 3
T-DNAPuabe T'DNA Enohes =
| T-DNA Probed
T-DNA Probe S
= 3.0kb ~2.4 Kb
Bell | - |
| ~34kb | ~1.2 kb |
Sapl

Figure V-1. Schematic Representation of the Insert and Elanking'DNA in MON 88701

A linear map of therinsert and " DNA" flanking, the. insertcin MON 88701 is shown. Right-angled arrows indicate the ends of the
integrated T-DNAand the beginning of the flankingDINA. Identified on the linear map are genetic elements within the insert, as well
as the sites of the restriction enzymes used\in the Southern:analyses with positions relative to the first base pair of the DNA sequence
represented in thi§'map. The relativesizesand lécations of the T-DNA probes and the expected sizes of restriction fragments are
indicated in the lower pertion~of the’scheme, This schematic diagram is not drawn to scale. Locations of genetic elements and
T-DNA probes are approximatec~Probes_are also“shown in Figure IV-1. "Superscript in Left Border Region indicates that the
sequence in MON 88701 was-ttuncated compared to the sequences in PV-GHHT6997.
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Table V-1. Summary Chart of the Expected DNA Segments Based on Hybridizing Probes and Restriction Enzymes Used in

MON 88701 Analysis
Southern Blot Analysis T-DNA Backbone
Figure V-2 V3 V-4 V-5
Probe(s) Used 1,5 2,4 3 6,7,8
N 5 \ %
A&Y‘ \®\ \§(b kN \3 [V & A\
Probing Target Digestion Expected Band Sizes oneach Southern Blot
enzyme
PV-GHHT6997 Pcil :g; E; ~6.2 kb ~6.2 kb :g; lli’)
~1.5kb
~1.3kb ~1.0kb 2
Probe Templates' N/A ~~ ~1.7kb
=078 kb +0:8 kb ~18kb
B N7 % = N~ %4 \
RS RS KSR I
Bl I >3.1 kb >3.1 kb >3.1kb None
~24kb ~24 kb ~2.4kb
MON 88701 ~3.4 kb ~3.4 kb
Ssp I _1o%b 212 kb ~3.4 kb None

'Probe template spikes’ werg used-as pasitive hybridization controls.ift-Southern blot analyses when multiple probes were hybridized to the blot

simultaneously.
25
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Table V-2. Summary of Genetic Elements in MON 88701

Location in

Genetic Element Sequence Function (Reference)
5’ Flank 1-1126 Cotton genomic DNA
Intervening 1127-1219 | Sequence used in DNA cloning
Sequence
P'-PC1SV 1220-1652 | Promoter from the Full-Length Transcript
(FLt) of peanut chlorotic streak caulimovirus
(PC1SV) that directs transcription in plant ceHs
(Maiti and Shepherd, 1998)
Intervening 1653-1658 | Sequence used in DNA cloning
Sequence
L*-TEV 1659-1790 | 5' UTR leader sequence from the,RNA-of
tobacco etch virus«(TEV) (Niepel and Gallie,
1999) that is involved in regulating gene
expression
Intervening 1791-1791 | Sequenceuised in DNA clofing
Sequence
TS’-CTP2 17922019 | Targeting sequernice of the ShkG-gene from
Arabidopsisthaliana encoding the EPSPS
transit peptide tegion-thatdirects transport of
the protein to thecchloroplast (Herrmann, 1995;
Klee et-aly, 1987)
CS*-dmo 2020-3042 | £odon-optimized ‘coding sequence for the
dicamba tone-oxygenase (DMO) protein of
Stenaotrophemonas-maltophilia that confers
dicamba-tolerance (Herman et al., 2005; Wang
et al ;11997)
Intervening 3043-3096- Sequence used in DNA cloning
Sequence
T>-E6 3097434110[ 3“UTR sequence of the E6 gene from
Gossypium barbadense (cotton) encoding a
fiber protein involved in early fiber
development (John, 1996) that directs
polyadenylation of mRNA
Intervenihg 3412-3423 | Sequence used in DNA cloning
Sequence
P-e35S 3424-4035 | Promoter from the 35S RNA of cauliflower

mosaic virus (CaMV) (Odell et al., 1985)
containing the duplicated enhancer region (Kay
et al., 1987) that directs transcription in plant
cells
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Table V-2 Summary of Genetic Elements in MON 88701 (continued)

Location in
Genetic Element Sequence | Function (Reference)
Intervening 4036-4038 | Sequence used in DNA cloning
Sequence
L-Hsp70 4039-4134 | 5' UTR leader sequence of the DnaK gene
from Petunia hybrida that encodes heat shock
protein 70 (HSP70) (Rensing and Maier, 1994;
Winter et al., 1988) that is involved in
regulating gene expression
Intervening 4135-4140 | Sequence used in DNA cloning
Sequence
CS-bar 4141-4692 | Coding sequence for the phosphinothticin
N-acetyltransferase (PAT),protein of,
Streptomyces.hygroscopicus that cenfers
glufosinate-tolerance (Thompson-et alg1987)
Intervening 4693-4697 | Sequence used in:DNAc¢loning
Sequence
T-nos 469824950 | 3"UTR sequence-of the-nopaline synthase
(nas) gen@fromAgrobacterium tumefaciens
pH encoding NOS-thatdirects polyadenylation
(Bevan etal., 1983; Fraley et al., 1983)
Intervening 4951-4969 | Sequence used inDNA cloning
Sequence
B®-Left Border 4970-5231 | DNAa¢egion.from ‘Agrobacterium tumefaciens
Region™ containing the Left Border sequence used for
transfer of the T-DNA (Barker et al., 1983)
3" Flank 52326369~ Cotton geriomic DNA
IP, Promioter
*L, Leader

TS, Targeting Sequence

4CS, Coding Sequence

>T,Transcription Ternitnation Sequence

5B, Botder

"'Superseript in-Left BorderRegion indicates that the sequence in MON 88701 was truncated
compared tocthe s¢quences’in PV-GHHT6997.
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V.A. Insert and Copy Number of T-DNA in MON 88701

The numbers of copies and insertion sites of the T-DNA sequences in the cotton genome
were evaluated by digesting MON 88701 and conventional control genomic DNA
samples with the restriction enzyme Bcl I or the restriction enzyme Ssp I and hybridizing
Southern blots with probes that span the T-DNA (Figure IV-1). Each restriction digest is
expected to produce a specific banding pattern on the Southern blots (Table V-1). Any
additional copies and/or integration sites would be detected as additional bands on the
blots.

The restriction enzyme Bcl I cleaves once within the inserted T-DNA and-within the
known genomic DNA flanking the 3' end of the insert (Figure V-1).<“Therefore, if
T-DNA sequences were present as a single copy at a single .integration site in
MON 88701, the digestion with Bcl I was expected to generate two bordefsegments with
expected sizes of >3.1 kb and ~2.4 kb (Figure V-1Cand TableV-1).~ The restriction
enzyme SSp I cleaves once within the inserted T-DNA and within the known genomic
DNA flanking the 5' and 3' ends of the insert (Figure V-1),- If>T-DNA sequences were
present as a single copy at a single integration site in MON:88701; the digestion with
Ssp I was expected to generatd two border segments. with éxpected sizes of ~3.4 kb and
~1.2 kb (Figure V-1 and Table V-1).

The Southern blots were hybridized’with T-DNA prebes that collectively span the entire
inserted DNA sequence (Figures 1Vl -and:V-1,Probe;1, Prtobe 2, Probe 3, Probe 4, and
Probe 5). Conventional control genomie:DNA. digested with the restriction enzyme Bcl 1
and spiked with-either probe templates and/or. digested PY-GHHT6997 DNA served as
positive hybridization. contrels. ““Thelpositive - hybridization control was spiked at
approximately-0.1 and 10 copies.Of genome.equivalents to demonstrate sufficient
sensitivityof the~-Southern blet. Conventional control genomic DNA digested with the
appropriate restriction enzymes>was-used'ds a-negative control. The results of these
analyses are shown in Figure V-2 through Figtre V-4.

V.A.1.;T-DNA Probest and’S

Conventional -control genomic DNA digested with Bel I (Figure V-2, Lane 1 and Lane 8)
or ;with Ssp [«(Figure V-2; Lane 3 and Lane 10) and simultaneously hybridized with
Probe 1. -and®Probe5 (Figures TV-1 and V-1) produced no detectable hybridization bands
as expected for'the negative control in the reported exposure shown in Figure V-2. In a
longer-exposure of‘the blot, faint endogenous hybridization bands were present in both
the Bcl 1 digest.andthe Ssp I digest in the conventional control genomic DNA (data not
shown): "~ Cenventional control genomic DNA digested with Bcl I and spiked with probe
templates of Probe 1 and Probe 5 (Figure IV-1) produced the expected bands at ~1.3 kb
and ~0.8 kby(Figure V-2, Lane 5 and Lane 6). Conventional control genomic DNA
digested with Bcl I and spiked with the PV-GHHT6997 DNA, previously digested with
the restriction enzyme Pci I (Figure IV-1), produced two bands at ~6.2 kb and ~3.2 kb
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(Figure V-2, Lane 7), as expected. Detection of the positive controls indicates that the
probes hybridized to their target sequences.

MON 88701 DNA digested with Bcl I and simultaneously hybridized with Probe 1 and
Probe 5 (Figures IV-1 and V-1) produced the expected bands at ~3.5 kb and ~2.4 kb
(Figure V-2, Lane 2 and Lane 9) which is consistent with the expected >3.1 kb and
~2.4 kb bands (Figure V-1 and Table V-1), respectively. MON 88701 DNA digested
with the restriction enzyme Ssp I and hybridized with Probe 1 and Probe 5 (Figures IV-1
and V-1) produced two bands at ~3.4 kb and ~1.2 kb (Figure V-2, Lane 4 and Lane 11),
as expected.

The results presented in Figure V-2 indicate that the sequences covered by Probe 1 and
Probe 5 reside at a single detectable locus of integration in MON 8870 1:

V.A.2. T-DNA Probes 2 and 4

Conventional control genomic DNA digested with\Bcl I (Figute V=3, Liafic 1cand Lane 8)
or with SspI (Figure V-3, Lane 3 and Lane10) and simultancously hybridized with
Probe 2 and Probe 4 (Figures IV51 and V-1)-produced-no detectable hybridization bands
as expected for the negative control. Cénventional‘eontrel genomi¢-DNA digested with
Bcl I and spiked with probé&templates of Probe 2¢and Probe-4 (Figure IV-1) produced the
expected bands at ~1.0kb and ~0.8kb (Figure V-3;°Lane”5 and Lane 6). Conventional
control genomic DNA digested with>;Bcl I and @piked>with;the PV-GHHT6997 DNA,
previously digested with the zestriction ghzyme-Pci-l(Figure IV-1), produced one band at
~6.2 kb (FiguteV-3, Lane 7), .aslexpected.-Deteetiomof the positive controls indicates
that the probes hybridized to their target.Sequences.

MON 88701 DNA-digested with Bel I and simultancously hybridized with Probe 2 and
Probe4 (FiguresTV-1 and.V-Dproducedcthe expected bands at ~3.5 kb and ~2.4 kb
(Figure¢V-3,~“Lang 2 and Lane 9) Which: is, consistent with the expected >3.1 kb and
~2.4kb. bands. (Figure V-1-and-Table V-1); respectively.  MON 88701 DNA digested
with the’restriction-enzyme. SSp [ and hybridized with Probe 2 and Probe 4 (Figures V-1
and, V-1)produced two bands at-~3.4:kb and ~1.2 kb (Figure V-3, Lane 4 and Lane 11),
as-expected;

The results presented in Figure V-3 indicate that the sequences covered by Probe 2 and
Probe 4 reside ata single detectable locus of integration in MON 88701.

V.A3. T<DNA Probe3

Conventional control DNA digested with Bcl I (Figure V-4, Lane 1 and Lane 7) or with
Ssp I (FigurezV=4, Lane 3 and Lane 9) and hybridized with Probe 3 (Figures IV-1 and V-
1) produced endogenous hybridization signals that were present in all lanes (Figure V-4,
Lane 1 through Lane 10). The same hybridization band was produced in conventional
control and MON 88701 DNA lanes when digested with the same enzyme.
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When digested with Bcl I and hybridized with Probe 3 hybridization bands of ~1.9 kb and
~1.7 kb were produced with conventional control genomic DNA and MON 88701 DNA
(Figure V-4, Lane 1, Lane 2, and Lanes 5-8). When digested with Ssp I and hybridized
with Probe 3, a hybridization band of ~2.5 kb was produced with conventional control
genomic DNA and MON 88701 DNA (Figure V-4, Lane 3, Lane 4, Lane 9, and Lane 10).
Since these bands are present in both control and test substances, these signals are
considered to be weak hybridization of probes to endogenous E6 sequences and are not
specific to the inserted DNA in MON 88701.

Conventional control genomic DNA digested with Bcl1 and spiked with sthe PV—
GHHT6997 DNA, previously digested with the restriction enzyme Pci I (FigurelV-1),
produced one band at ~6.2 kb (Figure V-4, Lane 5 and Lane 6), as expected. Detection
of the spiked controls indicates that the probe hybridized to its target sequence.

MON 88701 DNA digested with Bcl I and hybridized.with Probe:3(Figutres IV-1 and V-
1) produced two expected bands at ~3.5 kb and ~2.4 kb, whi¢h iscconsistent with the
expected >3.1 kb and ~2.4 kb bands (Figure V-1.and Table V21),.and is in addition to the
endogenous hybridization bands discussed above (FigurecV-4,L.ane 2 andLlane 8). The
~3.5 kb band is less intense than the ~2.4 kb*band. The diffeérence intband intensity is
likely due to hybridization of\a-smaller portion of Probe:3-to the'~3:5kb fragment. The
~3.5 kb band represents the;5’ end of the inserted-DNA-and. the adjacent DNA flanking
the 5" end of the insertsthis correlates with the€xpected bérder fragment size of > 3.1 kb.
The ~2.4 kb band represents the’ 3’ end of “the inserfed DNA and the adjacent DNA
flanking the 3" end of the insert, MON)88701 DNA digested with Ssp I (Figure V-4,
Lane 4 and Lane 10, Figure'V-1{and Table V-1)-and hybridized with Probe 3 produced
one expected band at(~3.4%kb dn addition “to the’ endogenous hybridization bands
discussed-aboyve,” The’ ~3.4°kb, band represents.the Siend of the inserted DNA and the
adjacent DNA’flanking the 5'@nd of'the insert;

The results presented inFigure-V-4andicate that the sequence covered by Probe 3 resides
at a- single‘déetectable docus.of integration insMON 88701.
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Figure V-2.
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T-DNAdn MON 88701: Probés 1:and 5
The blot was simultan@ously hybridized with two'*P-labeled probes that span a portion

ofCthe ./ T“DNA " sequenee’ (Figure IV-1,Probé’l and Probe 5).

Seuthern Blot Analysis™ tocDetermine.Insert and Copy Number of

Each lane contains

approximately 10°ngof digested. genomic DNA. Arrows denote the size of the DNA, in
kilobasepairs; obtained from:1 Kb~DNA-Extension Ladder on the ethidium bromide
stained’gel. ‘Lanédesignations aré-as follows:

Lane

O 0 3 Vo R _ W DA

—_
S

11

Conventional\Gontrol(Bcl )
MON 88701 (Bch,I)
Conyentional Control{Ssp I)
MON 88701 (Sspt)

ConyentionalControl (Bcl I) spiked with Probe 1 and Probe 5 template [~1.0 genome equivalent]

Conventional Control (Bcl T) spiked with Probe 1 and Probe 5 template [~0.1 genome equivalent]

Conyentional Control (Bcl 1) spiked with PV-GHHT6997 (Pci I) [~1.0 genome equivalent]

Counventional Control (Bcl T)
MON 88701 (Bcl 1)
Conventional Control (Ssp I)
MON 88701 (Ssp I)
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Figure V-3.° Southern Blot Analysis to-Determine Insert and Copy Number of
T-DNAdn MON 88701: Probes 2:and 4

The-blot was simultan€ously. hybridized with two:2*P-labeled probes that span a portion
ofcthe . T“DNA" sequeneg”’ (Figure IV-1,(Probé2 and Probe 4). Each lane contains
approximately 10°ng of digested genomic DNA. Arrows denote the size of the DNA, in
kilobase;pairsy obtained-from<1 Kb-DNA-Extension Ladder on the ethidium bromide
stained’ gel, “Lanedesignations aré.as fellows:
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Conventiopal Control (Bcl T) spiked with Probe 2 and Probe 4 template [~0.1 genome equivalent]
Conventional Control (Bcl 1) spiked with PV-GHHT6997 (Pci I) [~1.0 genome equivalent]
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MON 88701 (Bcl 1)

Conventional Control (Ssp I)

11 MON 88701 (Ssp I)

O 0 N O W B~ W o —

—_
S

Monsanto Company 11-CT-239F 52 of 343



T %t@vsdib &D
ﬁce x
wsid

d

1on

\

. \% "

o 3

Q\'@OQA @KQCQ&IIU(@ Co@§( )
2

) n v
Q\)Oé\‘b Ce)@enub& Co@)o (Ssp 1)

c§qe

&

kX o &
Flgure;&@M \@ou@erg\&!\[ é\@-&%ls \ \% Insert and Copy Number of

\.

s‘be that spans a portion of the T-DNA
ontalns approx1mately 10 pg of digested
the DNA, in kilobase pairs, obtained from
Qggdlum bromide stained gel. Lane designations are

&
enti ﬁ\Control (Bcl 1) spiked with PV-GHHT6997 (Pci I) [~1.0 genome equivalent]
6 on‘@lg)nal Control (Bcl T) spiked with PV-GHHT6997 (Pci I) [~0.1 genome equivalent]

7 Cagentlonal Control (Bcl T)

8 MON 88701 (Bcl I)

9 Conventional Control (Ssp I)
10 MON 88701 (Ssp I)

Monsanto Company

11-CT-239F 53 of 343



V.B. Southern Blot Analysis to Determine the Presence or Absence of PV-
GHHT6997 Backbone Sequences in MON 88701

To determine the presence or absence of the PV-GHHT6997 backbone sequences,
MON 88701 and conventional control genomic DNA were digested with the restriction
enzyme Bcl I or restriction enzyme Ssp I, and hybridized with the three backbone probes
that collectively span the entire backbone sequences (Figure IV-1, Probe 6, Probe 7, and
Probe 8). If backbone sequences are present in MON 88701, then probing with backbone
probes should result in hybridizing bands. Conventional control genomic DNA digested
with the restriction enzyme Bcl I and spiked with probe templates and with digésted PV—
GHHT6997 DNA served as positive hybridization controls. The positive hybridization
control was spiked at approximately 0.1 and 1.0 copies of genome ‘€quivalents to
demonstrate sufficient sensitivity of the Southern blot. Conventionalcontrol genomic
DNA digested with the appropriate restriction enzymes was used s’ a nggative control.
The results of these analyses are shown in Figure V-5.

V.B.1. Backbone Probes 6, 7, and 8

Conventional control DNA digested with Bcl I (Figure V-5, Lané’l and Lane 10) or the
restriction enzyme Ssp I (Figure V-5, Lane 3 and Lane 2) and-hybtidized with Probe 6,
Probe 7, and Probe 8 (Figure IV-F)-"produced-no ;détectable -hiybridization bands as
expected for the negative control.

Conventional control genomic DNA"digésted-with Bel I.and spiked with probe templates
of Probe 7 andProbe 8 (Eigure.IV-1) produced the expected bands at ~1.5 kb and ~1.8 kb
(Figure V-5,(Lane 5 and’ Lane 6)%0Conventional contrel”genomic DNA digested with
Bcl I andspiked with probe template of Probe 6+(Figure TV-1) produced the one expected
band at-~1.7.Kb (Figure-V-5,"Lane'7 and”Lane §).“Conventional control DNA digested
with “Bclland spiked with the: PVSGHHT6997 DNA, previously digested with the
restriction .enzyme" Pcitl (Figure IV-1)'produced two bands at ~6.2 kb and ~3.2 kb
(Figure V=5, Lane 9),-as-expected. Detection of the positive controls indicates that the
probe hybridized toits target-séquence.

MON- 8870 DNA digested ‘with Bel1 (Figure V-5, Lane 2 and Lane 11) or the restriction
enzyme 3Sp I (FigureV-5,Lane4 and Lane 13) and hybridized with Probes 6, 7, and 8
produced nodetectabledbands.

The results-presented h Figure V-5 indicate that MON 88701 contains no detectable
backbone sequences-covered by Probes 6, 7, and 8.

Monsanto Company 11-CT-239F 54 of 343



Long Run Short Run

1 223 4 &§ 6 7T 8 9 1011 1213

|

3]—» . M
0 4 — . -
66 —»
+— 06
B G
oQ K\\ 00}
SR T e
< % N . O
__..s@ C}'\\’ ®(§ b\\‘”o Q
oo \\® fxK ,\(o 1(\® X

Figure V-5. Southern Blot Analysis to’Determine the Presence or Absence of PV—
GHHT 6997 Backbone Sequences in MON:-88701: Probes 6, 7, and 8
The blot was’ hybridized with thi€e **P-labeled. probes@hat spans the plasmid vector
backbonersequences. (Figure IVz1; Probe 6; 7, and'8).+‘Each lane contains approximately
10 pg of digestedgenomic DNA. Arrows denote the size of the DNA, in kilobase pairs,
obtained from A DNA/Hind [l fragments.On the ethidium bromide stained gel. Lane
designations are as follows:
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13

Conyentional Comtrol (Bel-1)

MON88701 (Bel 1)

Conventjonal Control (SSpoI)

MON.88701(Ssp I)

Conventignal Control (Bel* I) spiked with Probe 7 and Probe 8 template [~1.0 genome equivalent]
Conventional Contrel¢Bcl 1) spiked with Probe 7 and Probe 8 template [~0.1 genome equivalent]
Conventional Centrol (Bcl T) spiked with Probe 6 template [~1.0 genome equivalent]
Conventional*Control (Bcl 1) spiked with Probe 6 template [~0.1 genome equivalent]
Gonventional Control (Bcl 1) spiked with PV-GHHT6997 (Pci I) [~1.0 genome equivalent]
Conventional Control (Bcl T)

MON 88701 (Bcl 1)

Conventional Control (Ssp I)

MON 88701 (Ssp I)
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V.C. Organization and Sequence of the Insert and Adjacent Genomic DNA in
MON 88701

The organization and sequence of the elements within the MON 88701 insert was
confirmed by DNA sequence analysis. PCR primers were designed with the intent to
amplify three overlapping DNA amplicons that span the entire length of the insert and the
associated DNA flanking the 5' and 3' ends of the insert (Figure V-6). The amplified
PCR products were subjected to DNA sequence analyses. This analysis determined that
the DNA sequence of the MON 88701 insert is 4105 bp long (Table V-2) and is identical
to the corresponding T-DNA sequence of PV-GHHT6997 as described in TFable IV-1.
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Figure:¥V-6. Overlapping PCR Analysis/across the'Insert in MON 88701

PCR was performed on'both.conventional control geiomic DNA and MON 88701 genomic DNA
using. three paits of ‘primers to-genérate overlapping PCR fragments from MON 88701 for
sequénce ahalysi§) Approximately-five microliters of each of the PCR reactions was loaded on
the gehONThee€xpected produet size(for each amplicon and an illustration of the insert in
MON-88701 is. provided “at. the bottom of-the figure. Arrows on the agarose gel photograph
denete, the size of therDNAY in kilobase pairs, obtained from 1 Kb DNA ladder on the ethidium
bromide stained.gel: Lane designations are as follows:

Lane
1} 1L&b DNALadder
2_cConventional Control
3 MON 88701
4 _No template' DNA control
57y Conyventional Control
6 MON 88701
7 PV-GHHT6997
8 No template DNA control
9 Conventional Control

10 MON 88701
11 No template DNA control
12 1 Kb DNA Ladder
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V.D. PCR and DNA Sequence Analyses to Examine the MON 88701 Insertion Site

PCR and sequence analyses were performed on genomic DNA extracted from
MON 88701 and the conventional control to examine the MON 88701 insertion site. The
PCR was performed with a forward primer specific to the genomic DNA sequence
flanking the 5' end of the insert paired with a reverse primer specific to the genomic DNA
sequence flanking the 3' end of the insert (Figure V-7). The amplified PCR product from
the conventional control was subjected to DNA sequence analysis. Alignments between
the conventional control sequence obtained from this analysis and the sequences
immediately flanking the 5' and 3' end of the MON 88701 insert were s€parately
performed to determine the integrity and genomic organization of the insertion-site in
MON 88701. The alignment analyses indicated a 123 base pair deletion. from the
conventional genomic DNA occurred upon T-DNA insertion in MON 88701. Minor
deletions and/or insertions of DNA due to double-strand break repal¥ mechanisms in the
plant during Agrobacterium-mediated transformation process ™~ ar¢, not uncommon
(Salomon and Puchta, 1998).
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Figure V&7. ‘PCR Amplification of-the/MON.88701 Insertion Site in Conventional
Control

PCR "wa$) performed" oncbothCconventional control genomic DNA and MON 88701
genontic DNA, using Primer A specificto the™5' flanking sequence and Primer B specific
to the 3'flanking sequence of:the insert it MON 88701, to generate DNA fragments for
sequence analysis, “ The insertion:site im, the conventional control (top) and MON 88701
(bottom) ‘are illustrated atythe bottom of the figure. Approximately five microliters of
each-of‘the PCR reactions were loaded on the gel. Arrows on the agarose gel photograph
denote the’size-of the DNA, in‘kilobase pairs, obtained from 1 Kb DNA Ladder on the
ethidiam bromide stained gel; Lane designations are as follows:

IZane

1-Kb DNA’ Ladder
Conventional Control
MON 88701

No template DNA control
1 Kb DNA Ladder

wr LA =
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V.E. Southern Blot Analysis to Examine Insert Stability in Multiple Generations of
MON 88701

In order to demonstrate the stability of the insert in MON 88701, Southern blot analysis
was performed using genomic DNA extracted from leaf tissues from five breeding
generations of MON 88701. For reference, the breeding history of MON 88701 is
presented in Figure V-8. The specific generations tested are indicated in the legend of
Figure V-8. The Rj3 generation was used for the molecular characterization analyses
shown in Figure V-2 through Figure V-5. To analyze insert stability, four samples from
four additional generations of MON 88701 were evaluated by Southern blot analysis and
compared to the Rj; generation. Genomic DNA, isolated from each ofithe selected
generations of MON 88701, was digested with the restriction enzyme ~Bc¢l1 and
simultaneously hybridized with Probe 2 and Probe 4 (Figures IV-1 and>V-1); which was
designed to detect both fragments generated by the BclI digest. <-Any instability
associated with the insert would be detected as extra.bands within the fingerprint on the
Southern blot. The Southern blot has the same controls as described in Section V.A.2.

V.E.1. T-DNA Probes 2 and 4

Conventional control genomic DNA. digested ~with “restriction “enzyme Bcl1 and
simultaneously hybridized\with Probé-2 and Probe 4 (Figures-1V-1and V-1) produced no
hybridization signals<(Figure V=95’ Lane 1), "as .e€xpected for the negative control.
Conventional control® genomiet--DNA~ digested “with ;Bcll>and spiked with the PV—
GHHT6997 DN A previously, digested with the restriction'enzyme Pci I (Figure IV-1 and
Table V-1), produced one-expected-band at~6,2 kb (Figute V-9, Lane 2). Conventional
control gendmic. DNA. digested with BEI dand spiked with probe templates of Probe 2
and Probe4 produced the expected bands at ~1.0.kb and ~0.8 kb (Figure V-9, Lane 3 and
Lane 4): Detection ofithe positive controls indicates that the probes hybridized to their
target sequences.

MON 88701 genomi¢’DNA" digestedawith Bel I and hybridized with Probe 2 and Probe 4
(Figures'TV<1"and V-1)iis expected-to produce a Southern fingerprint with two bands at
~3:5 kb and ~2.4 kb (Figute V-Fand.Table V-1). Southern fingerprints produced from
multiple” generations (Figure'V-9,Lane 5 and Lanes 7-9) of MON 88701 are consistent
with-the one produced from thefully characterized generation R; (Figure V-3, Lane 2 and
Lane 9, andFigure V-9, Lane 6), indicating that MON 88701 contains one copy of the
T-DNA insert that is‘stablg-across multiple generations.
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t\& 32p_labeled probes that span a portion
e2 and Probe4). Each lane contains
Q\@ A. Arrows denote the size of the DNA, in
A Extension Ladder on the ethidium bromide
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O(\ 3 Oa)nvé&)nal@ltrol (Bcl I) spiked with Probe 2 and Probe 4 template [~1.0 genome equivalent]
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V.F. Inheritance of the Genetic Insert in MON 88701

The MON 88701 T-DNA resides at a single locus within the cotton genome and is
inherited according to Mendelian principles of inheritance. During development of
MON 88701, phenotypic and genotypic segregation data were recorded to assess the
inheritance and stability of the MON 88701 T-DNA using Chi-square (y°) analysis over
several generations. The x* analysis is based on comparing the observed segregation ratio
to the expected segregation ratio according to Mendelian principles.

The MON 88701 breeding path for generating pollinated segregation data is deséribed in
Figure V-10. The transformed Ry plant was self-pollinated to generate Rj seed:” The
segregating R, generation was assessed using Real-Time TagMan analysis for ‘the dmo
coding region. A single homozygous positive R; plant was selected and self=pollinated to
give rise to R, plants that were self-pollinated to produce R; seed. <-Phenotypic and
genotypic assays confirmed the lack of segregation in-these self-pollinated generations.

Homozygous positive R3 plants were crossed t0-a Monsanto proprietary cotton inbred,
which does not contain the dmo or bar ¢oding sequence;: viaCtraditional breeding
techniques to produce hemizygous F; seed:” The F, plants; hemizygo@s for the dicamba
and glufosinate tolerant trait, were crossed with .arMonsanto_proprietary cotton inbred,
which does not contain the dmo or.bar codingsséquence,to prodice BC1F; seed. The
BCI1F; generation was‘assessed using a glufosinate herbicide application to select for
plants containing thé¢ MON 88701 T-DNA. <The-plants-that survived the herbicide
application wereConfirmed-to behemizygous. for the MON 88701 T-DNA by End-Point
TagMan analysis. The hemizygous:BCIF; plants were self-pollinated to produce the
BCIF, plants. Eor the’BC1F, generation, the plants were assessed using a glufosinate
herbicide“application and the-Suryiving. plants-were assessed by End-Point TagMan
analysis for'the MON 88701 T-DNA.

Theunheritance-of the MON,/88701 T<DNA-was assessed in the R;, BC1F;, and BCI1F,
generations. .CAt the BCI1F, generation;-the MON 88701 T-DNA was predicted to
segregate ‘at- a -I»l ratio  (Hemizygousihomozygous negative) according to Mendelian
inhieritance principles.” Ab the(R; and  BCIF, generations, the MON 88701 T-DNA was
predicted to segfegate at a 1:2:1 ratio
(homozygouspositiye: hemizygous: homozygous negative) according to Mendelian
inheritance principles:

A Chi-squdre () andlysis was used to compare the observed segregation ratios of the
MON 88701~P-DNA to the expected ratios. The Chi-square (x’) analysis used the
statistical program R Version 2.12.0 (2010-10-15).

The Chi-square was calculated as:
1’ =X[(lo-e|)/e]
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where o = observed frequency of the genotype or phenotype and e = expected frequency
of the genotype or phenotype. The level of statistical significance was predetermined to
be 5% (a. = 0.05).

The results of the % analysis of the MON 88701 segregating progeny are presented in
Table V-3 and Table V-4. The y” value in the BCIF; generation indicated no statistically
significant difference between the observed and expected 1:1 segregation ratio
(hemizygous: homozygous negative) of the MON 88701 T-DNA. The y value for the R,
and BCI1F, generations indicated no statistically significant difference between the
observed and expected 1:2:1 segregation ratio
(homozygous positive: hemizygous: homozygous negative) of MON 88701 T-DNA.
These results support the conclusion that the MON 88701 T-DNA resides at a single
locus within the cotton genome and is inherited according to Mendelian-principles of
inheritance. These results are also consistent with the molecular,characterization data
indicating that MON 88701 contains a single intact eopy of thecdmo.and bar expression
cassettes inserted at a single locus in the cotton genome.
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Figure V-10. Breeding Path for Generating Segregation Data for MON 88701

*Chi-square analysis was-conducted-on segregationdata from the R;, BC1F,, and BC1F, generations (bolded text).
+The cotton line used in the crossthat-did not contdin the dmo or bar genes is a Monsanto proprietary cotton inbred.
®=Self- Pollinated
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Table V-3. Segregation of the T-DNA During the Development of MON 88701: 1:1 Segregation

1:1 Segregation

Observed # Expected-#
Observed # Plants Expected # Plants
Plants Homozygous Plants Homozygous
Generation | Total Plants | Hemizygous Negative Hemizygous Negative 2 Probability’
BCIF,' 261 123 138 130.5 130.5 0.862 0.3532

! Segregation was evaluated using a glufosinate herbicide applidation followed-by End-Poiiit TagMan analysis for'the MON 88701 insert.
? Chi-square analysis was performed to analyze the segregation tatios (p.<0.05).

Table V-4. Segregation of the T-DNA During the Development-of MON 88701:01:2:1 Segregation

1:2:1 Segregation
Observed # Observed # Expected # Expected #
Plants Observed # Plants Plants Expected # Plants
Total Homeozygous Plants Homozygous Homozygous Plants Homozygous
Generation | Plants Positiveé Hemizygous Negative Positive Hemizygous Negative 1? Probability3
R, 173 33 99 41 43.25 86.50 43.25 4.353 0.1135
BCIF,’ H8 36 56 26 29.50 59.00 29.50 2.000 0.3679

! Segregation was evaluatediising Real-Time TagMan analysis for the dmo coding region.
? Segregation was evaluated using'a glitfosinate’herbicide application followed by End-Point TagMan analysis for the MON 88701 insert.
? Chi-square analysis was performed-to analyze the segrégationiatios (p < 0.05).
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V.G. Characterization of the Genetic Modification Summary and Conclusion

Molecular characterization of MON 88701 by Southern blot analyses confirmed that the
T-DNA was inserted into the cotton genome at a single locus containing one copy of the
dmo and bar expression cassettes. No backbone DNA sequences from PV-GHHT6997
were detected in MON 88701.

PCR and DNA sequence analyses performed on MON 88701 and the conventional
control determined the following: the complete DNA sequence of the insert and the DNA
sequences flanking the 5" and 3’ ends of the insert in MON 88701; the organization of the
genetic elements within the insert; and the 5" and 3’ insert-to-genomic DNA' junctions.
The PCR and DNA sequence analysis also determined the DNA sequencetat the'insertion
site in the conventional control and identified a rearrangement (123. base pair deletion)
that occurred at the insertion site in MON 88701. Minor deletiong_and/er insertions of
DNA due to double-strand break repair mechanisms ,dn the plant during
Agrobacterium-mediated transformation process ‘@are not uncommon ((Salomon and
Puchta, 1998).

Southern blot analysis of multiple MON 88701 .generations:demonstrated that the
inserted DNA has been stably maintained through-five generations, of breeding, thereby,
confirming the stability of'the insert.c Results from segtegation analyses show inheritance
and stability of the“nsert was“as expected ~across™ multiple generations, which
corroborates the molecular insert stabilitycanalysis and-establishes the genetic behaviour
of the T-DNA in®MON 8870D at ajsingle-chromosomal locus.
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VI. SAFETY ASSESSMENT OF EXPRESSED PRODUCTS

The safety of the PAT proteins present in biotechnology-derived crops has been
extensively assessed (ILSI-CERA, 2011) and in 1997 a tolerance exemption was issued
for PAT proteins by U.S. EPA (U.S. EPA, 1997). Numerous glufosinate-tolerant
products including those in cotton, corn, soy, canola, sugarbeet, and rice have been
reviewed by the FDA with no concerns identified (U.S. FDA, 1995a; 1995c¢; 1995b;
1997; 1998b; 1998a; 1999; 2002). Further, a comprehensive study on the safety of PAT
proteins present in biotechnology-derived crops (Hérouet et al., 2005) demonstrated the
history of safe use, lack of sequence homology to know allergens and toxins; lack of
glycosylation sites, rapid degradation in gastric and intestinal fluids, loss ©f functional
activity following heat treatment, and no adverse effects in mice treated with high doses
of PAT proteins. Hérouet et al. (2005) concluded that there is a reasonable certainty of
no harm resulting from the inclusion of PAT proteins in human food-or aittmal feed. The
data below were generated to confirm the previously documented(safety assessments.

A multistep approach to the safety assessment.was conducted-according to’ guidelines
established by the Codex Alimentarius Comsission and OE€D and’which embody the
principles and guidance of thé FDA’s 1992 policy.on foods from new plant varieties.
This approach was used to characterizeythe MON:88701°DMO andPAT (bar) proteins
present in MON 88701 as~a result cof the genétic modification.”” These steps include:
1) documentation of  the "history of ‘safe use,of the"MON 88701 DMO and PAT (bar)
proteins and their hémology with préteins that dack adverse’effects on human or animal
health; 2) characterization,“of the physicochemical ~and functional properties of
MON 88701 BMO and PAT (bar) -proteinis; 3)-quantification of MON 88701 DMO and
PAT (bar) expression in plant tissues;4) examination 0f the similarity of MON 88701
DMO .and PAT (bar) te known:“allergens; *-5) evaluation of the digestibility of
MON:88701"DMO and PAT (bar), "in simulated-gastrointestinal fluids; 6) evaluation of
thestability_of ‘the MON:8870) DMO and PAT (bar) proteins in response to typical
food/feed preparation conditions such as heat’treatment; 7) examination of the similarity
of MON<{8701 DMO and PAT (baf) proteins to known toxins or other biologically
active-proteins known to have adverse €ffects on mammals; 8) investigation of potential
mammalian toxicity" throughcan animal assay and calculating margins of exposure
(MOE); and’9) examifiation;of the similarity of putative polypeptides encoded by the
insert’ and” flankingSequences to known allergens, toxins, or other biologically active
proteins known to-haye adverse effects on mammals. Additionally, this section includes
a_stepwise approach to assess the potential allergenicity for the newly expressed proteins
(Codex Alimentarius, 2009). The safety assessment supports the conclusion that dietary
exposure\to MON 88701 DMO and PAT (bar) proteins derived from MON 88701 poses
no méaningful risk to human or animal health.

The purifiecd MON 88701 DMO and PAT (bar) proteins produced in MON 88701 were
characterized to demonstrate the equivalence between MON 88701 DMO and
E. coli-produced MON 88701 DMO proteins, and between MON 88701- and
E. coli-produced PAT (bar) proteins. The purified MON 88701 DMO and
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E. coli-produced MON 88701 DMO proteins were shown to be biochemically,
structurally, and functionally equivalent. Similarly, the purified MON 88701- and
E. coli-produced PAT (bar) proteins were shown to be biochemically, structurally, and
functionally equivalent. Demonstration of protein equivalence between MON 88701-
and E. coli-produced MON 88701 DMO and PAT (bar) proteins, respectively, allows
utilization of the E. coli-produced MON 88701 DMO and PAT (bar) proteins in the
safety assessment of the respective MON 88701 DMO and PAT (bar) proteins produced
in MON 88701.

The information provided in this section also addresses the relevant factors-in Codex
Plant Guidelines, Section 4, paragraphs 34, 35, 36, 37, 38, 39, and 40 for assessmeént of
possible toxicity and paragraphs 41, 42, and 43 and Annex 1 for assessmient ef*possible
allergenicity (Codex Alimentarius, 2009).

VI.A. Description, Mode-of-Action, and Specificity of MON 88701 DMO and
PAT (bar) Proteins

VI.A.1. Description of MON 88701 DMO Protein

In MON 88701, the introduced DMO. protein is/active-in the chloroplast, a plastid
organelle, where it can? interact<with other preteins:- needed for its function
(Section VI.LA.2.) (Behrens et al:;22007). In“the<constriction of the PV-GHHT6997
plasmid vector used an the development of MON@E701.a transit peptide coding sequence
(CTP2, Table V-2)'was joined to the dmao-coding séquence. This coding sequence results
in the productieft of a precursor protein consisting of the DMO protein and an additional
76 amino 4acids at the” N-terminus of> the protein. ~These additional amino acids
correspond to.the chloroplast transit-peptide (€TP) from Arabidopsis thaliana EPSPS
(CTP2); which isSincorporatéd to improve the targeting of the precursor protein to the
chleroplast (Herrmann, 1995; Klee ettal., 1987)~\Typically, transit peptides are precisely
removed from the precursoriprotein followifig delivery to the targeted plastid (Della-
Cioppa etal., 1986)-resulting in-the full-length protein. However, there are examples in
the literature" of ‘alternatively processed forms of a protein targeted to a plant’s
chloroplast, where part of the.transit-peptide remains (Behrens et al., 2007; Clark and
Lamppa, 1992).. Suchvalterpative processing is observed with the MON 88701 DMO
protein preduced’in MONB8701

Analysis.of cottonseed exfracts from MON 88701 determined that the expressed protein
had an“apparent.amolecular weight of 39.5 kDa and corresponded to the DMO protein
with/nine aminoe acids on the N-terminus originating from the EPSPS chloroplast transit
peptide: " The’resulting 349 amino acid polypeptide is referred to as MON 88701 DMO.
Alternative  processing of DMO precursor proteins has been observed in other
dicamba-tolerant plants containing the dmo gene (Behrens et al., 2007).

Except for the nine amino acids derived from the CTP2 and an additional leucine at
position two, the MON 88701 DMO protein has an identical sequence to the wild-type
DMO protein from the DI-6 strain of S. maltophilia (Herman et al., 2005) (See Appendix
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B.1., Figure B-1). The differences in the amino acid sequence between the
wild-type DMO protein and MON 88701 DMO protein are not expected to have an effect
on structure, activity, or specificity because the N-terminus and position two are sterically
distant from the catalytic site (D'Ordine et al., 2009; Dumitru et al., 2009). The DMO
protein produced in MON 88701 is hereinafter referred to as MON 88701 DMO protein.
Accordingly, the DMO protein produced from E.coli with the same sequence as
MON 88701 DMO is referred to as E. coli-produced MON 88701 DMO protein.

MON 88701 DMO was purified from cottonseed of MON 88701 and its activity was
confirmed during characterization (Section VI.C).

VI.A.2. MON 88701 DMO Mode-of-Action

DMO is an enzyme classified as a mono-oxygenase. Mono-oxygenases are enzymes that
incorporate a single oxygen atom as a hydroxyl group with the coneomitant production of
water and oxidation of nicotinamide adenine dinu¢leotide (NADHY) (Harayama et al.,
1992) and are found in diverse phyla ranging from'bacteria toplants (Fefrarocet al., 2005;
Schmidt and Shaw, 2001). The active form”of DMQO;-necessary-to confer dicamba
tolerance, is a trimer comprised of three<DMO monomers (Chakraborty et al., 2005;
D'Ordine et al., 2009; Herman et al.,,2005). The formatien of a trimer is required
because the electron transport that eulminates in)the demethylation of dicamba occurs
from one monomer to<@nother in the' native conformation of the ‘enzyme (D'Ordine et al.,
2009).

Wild-type DM@’ was initially ‘purified from_the S.maltophilia strain DI-6 that was
isolated from-soil at a.dicamba nidnufacturing plant (Krgeger et al., 1989). DMO is an
enzyme that catalyzes the ‘demethylation of dicamba®to the non-herbicidal compound
DCSA “and:formaldehyde (Chakrabortyyet al;"2005). DCSA is a known cotton, soy,
livestockyyand._soil metabplite - of dicamba-Wwhose.safety has been evaluated and deemed
safe (r¢asonable ¢ertainty ofino harm as defined by FFDCA) by the EPA (U.S. EPA,
2009). Formaldehyde’is routinely produced;in plants and is present at levels up to several
hundred’ ppm across those different plants (Adrian-Romero et al., 1999). Thus, neither
DCSA nop formaldehyde generated by the action of DMO on dicamba pose a significant
food or-feed safety risk:

DMO.is a Rieske-typecnonshéme iron oxygenase, that forms part of a three component
system comprised of a reductase, a ferredoxin, and a terminal oxygenase, in this case a
DMO~“These threc proteins work together in a redox system similar to many other
oxygenases to transport electrons from NADH to oxygen and catalyze the demethylation
of an glectron’ acceptor substrate, in this case dicamba (Behrens et al., 2007). This three
component redox system is presented in Figure VI-1.
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Figure VI-1. Three Components of the DMO Redox System
Depicted is the electron transport chain that starts with NADH and-endscwith DMO
resulting in the demethylation of dicamba to form DCSA.

The crystal structure of DMO has been solved using'a C-terminal histidine-tagged DMO
(D'Ordine et al., 2009; Dumitru et al., 2009),which is identical torwilddype DMO,
except for containing an additional alanine at(position two, which was added for cloning
purposes, and a histidine tag at(the C terminus. The addition of a“polyhistidine tag fused
to the N or C terminus of a protein ofanterest is :dccommontool used to aid in protein
purification (Hochuli et al;,"1988). The crystal structute of DMOvas determined to be a
trimer comprised of three identical'DMO menomers (D'Ording et al., 2009; Dumitru et
al., 2009). Each monomer containsca Rieske [2Fe-2SY cluster domain and a non-heme
iron center domain’(D'Ordine et al., 2009; Dumittu et al., 2009) that are typical of all
Rieske-type mono-oxygenases-and-are the key:domains involved in electron transport
(Ferraro et al., 2005). The catalytic‘site'in edch monomerwas characterized to determine
the fit. of’ dicambacin the site¢)»and“hypothesize the;reaction mechanism of dicamba
demethylation (D'Ordine et al:, 2009; Dumitru-et ak52009).

The trimeric ‘quaternary. struc¢ture.of DMO was the native form of the enzyme observed
during crystallization-andqs requiredcfor electron transport and catalysis (D'Ordine et al.,
2009;. Dumitru. et-al.,c2009)Y To" catalyze the demethylation of dicamba, electrons
transferred fromr NADH are shuttledthrough an endogenous reductase and ferredoxin to
the terminal, DMO- (Figure ‘VI-1).~"The electrons are received from ferredoxin by the
Rieske [2Fe-2S} cluster ot onglof the DMO monomers of the trimer and transferred to
the nen-hemie irpn center at'the catalytic site of an adjacent monomer (D'Ordine et al.,
2009; Dumitry_ et aliy 2009), where it reductively activates oxygen to catalyze the final
demethylation of~dicamba. For this electron transfer to occur between adjacent
monomers of DPMQgya trimeric structure is required with precise spacing and orientation
between the three;monomers (D'Ordine et al., 2009). Electron transport from the Rieske
[2Fe-2S]scluster domain to the non-heme iron center domain cannot occur within a
monomer since the distance it too vast (D'Ordine et al., 2009; Dumitru et al., 2009).

Therefore, in order for MON 88701 to be tolerant to dicamba, a functional trimeric
MON 88701 DMO must be formed. The active trimeric form of MON 88701 DMO, as
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purified from MON 88701, confers dicamba tolerance to MON 88701, and its
demethylase activity on dicamba was confirmed during characterization (Section VI.C.

and Appendix B) supporting the conclusion that the trimer required for functional activity
was formed in MON 88701.

VI.A.3. MON 88701 DMO Specificity

The substrate specificity of MON 88701 DMO was evaluated to understand potential
interactions DMO may have with potential substrates present in MON 88701 cotton. The
literature indicates the specificity of DMO for dicamba is due to the specific interactions
that occur at the catalytic site (D'Ordine et al., 2009; Dumitru et al., 2009). Dicamba
interacts with amino acids in the catalytic site of DMO through both the carboxylate
moiety and the chlorine atoms of dicamba, which are primarily involved in.@rienting the
substrate in the catalytic site. These chlorine atoms are required fot catalysis (D'Ordine
et al., 2009; Dumitru et al., 2009). Given the limited existence of ¢hlorinated compounds
with structures similar to dicamba in plants and other eukaryotes (Wishart;:2010; Wishart
et al., 2009), it is unlikely that MON 88701 DMO will catalyze.the conversion of other
endogenous substrates.

The potential for MON 88701 DMO to- metabolize endogenous plant substrates was
evaluated in In vitro experiments using a purified’N-terminal histidine tagged DMO that
was identical to wild-tgpe DMO, €x¢ept for a histidine tag-at the N-terminus added to aid
in protein purification: A comparison,of DPMO ¥ersions is-shown in Appendix B, Figure
B-1. A set of potential endogenous substrates was s¢lected for evaluation based on
structural similarity of the.compounds-to dicamba’ and their presence in cotton, corn and
soybean (Buchanan etyal.; 2000;<Janas.et dl.,"2000; Lege et al., 1995; Schmelz et al.,
2003). . The potential substrates tested cwere*0-anisic acid (2-methoxybenzoic acid),
vanillic-acid (4-hydroxy-3-methoxybefizoic acid), syringic acid
(3,5-diméethoxy-4-hydroxybenzoic acid), ferulicacid [3-(4-hydroxy-3-methoxy-phenyl)
prop-2-enoic acid] " and- sinapic actd [3-(4=hydroxy-3,5-dimethoxyphenyl)prop-2-enoic
acid}" (Figure VI-2)~ The assay mixtureCincluded NADH, reductase, ferredoxin and
DMO.yDicamba-was fipst used as a'positive control to demonstrate that the assay system
was, functional.. The-disappearance of potential substrates and the formation of potential
oxidation products” were meonitored using LC-UV and LC-MS. None of the tested
substrates;’ exeept dicamba; were metabolized by the histidine tagged DMO in these in
vitro_experiments,- To-assessywhether MON 88701 DMO protein has the same specificity
asthe histidine tagged DMO used in the in vitro experiments, the E. coli-produced
MON®&8701'DMO protein, shown to be equivalent to the plant produced MON 88701
DMO protein(Section VI1.C.), was incubated with 0-anisic acid, the endogenous
compound:that has the greatest structural similarity to dicamba. Again dicamba was used
as a positive, eontrol to demonstrate the assay system was functional. This analysis
demonstrated that 0-anisic acid was not metabolized by the E. coli-produced MON 88701
DMO protein, but dicamba was. These results indicate that DMO, including the
MON 88701 DMO protein, is specific for dicamba as a substrate.
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Figure VI-2. Dicamba and Potential Endogenous Substrates Tested in In Vitro
Experiments with DMO
The arrow indicates methyl group removed by DMO.

VI.A.4. Description of PAT (bar) Protein

Phosphinothricin N-acetyltransferase (PAT) proteins conferring tolerance to glufosinate
herbicide (2-amino-4-(hydroxymethylphosphinyl) butanoic acid).have;been‘isolated from
two separate species of Streptomyces, S. hygroscopicus (Thompson ctal., 1987) and S.
viridochromogenes (Wohllenben et al., 1988). The PAT protein.dsolated from
S. hygroscopicus is encoded by the bar geéne, and<the PAT .proteity isolated from
S. viridochromogenes is encoded by the.pat gene. These PAT proteins are made up of
183 amino acids with 85%identity at'the aminosacid level:_‘Based on previous studies
(Wehrmann et al., 1996)that have.extensively Characterized PAT proteins produced from
bar and pat genes, ‘OECD recognizes  botht’ preteins.to be.equivalent with regard to
function and safety, (OECD, .1999).;">In_addition, EPA has-issued a tolerance exemption
for PAT proteiwrregardless‘of the encoding gene(U.S.CEPA, 1997). The safety of PAT
proteins present in biotéchnelogy-derived-crops has‘beenextensively assessed (Hérouet
et al., 2005;<ILSI-=CERA, 2011),

The PAT protein-producedain MON 88701 48 from-the bar gene, and for clarity, the PAT
proteinproduced inMON88701 will be referred'to as PAT (bar). Analysis of cottonseed
extracts from MON 88701 detetmined’ that the expressed protein corresponded to the
183 amino acid polypepfide, resulting in‘a 24.1 kDa PAT (bar) protein. The activity of
the PAT (bar) protein “putified from>MON 88701 cottonseed was confirmed during
characterization (Section VL.C)).

VILA5.CPAT (bar) Mode-of-Action

The " mode-of-action “for “PAT protein has been extensively assessed, as numerous
glufesinate-tolerant products including those in cotton, corn, soy, canola, sugarbeet and
rice’have, been’ reviewed by the FDA (U.S. FDA, 1995a; 1995c; 1995b; 1997; 1998b;
19982 1999; 2002) and several other regulatory agencies (ILSI-CERA, 2011; OECD,
1999; 2002a), <PAT, including the PAT (bar) protein produced in MON 88701, is an
enzyme classified as an acetyltransferase which acetylates glufosinate to produce non-
herbicidal N-acetyl glufosinate. Glufosinate is a racemic mixture of the D- and L- forms
of phosphinothricin. The herbicidal activity of glufosinate results from the binding of L-
phosphinothricin to glutamine synthetase (OECD, 1999; 2002a). Glutamine synthetase is
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lookresponsible for the assimilation of ammonia generated during photorespiration. The
binding of L-phosphinothricin to glutamine synthetase results in the inactivation of
glutamine synthetase and a subsequent toxic build-up of ammonia within the plant,
resulting in death of the plant (Manderscheid and Wild, 1986; OECD, 1999; 2002a; Wild
and Manderscheid, 1984).

The PAT (bar) protein produced in MON 88701 acetylates the free amine group of L-
phosphinothricin form of glufosinate to produce non-herbicidal N-acetyl glufosinate.
The acetylated glufosinate is unable to bind to glutamine synthetase and therefore does
not disrupt photorespiration and avoids the build-up of ammonia. MON 88704 confers
glufosinate herbicide via the detoxification of phosphinothricin acetyltransferase, as
described above (Appendix V1.C.3.6.).

VI.A.6. PAT (bar) Specificity

The PAT proteins, including PAT (bar), are highly specific® for'Jglufosinate in the
presence of acetyl-CoA (Thompson et al., 1987; Wehrmann et\'al., 1996)2 While the
herbicidal activity of glufosinate comes from the L-amino“acid form;‘ether.E-amino acids
are unable to be acetylated by PAT protein, and- competition assays containing
glufosinate, high concentrations of otheramino acids and PAT showed no inhibition of
glufosinate acetylation (We¢hrmann et al., 1996), OFurthérmotre, L<glutamate, an analogue
of glufosinate, also shéWwed no inhibition of glufosinate acetylation in competition assays
(Wehrmann et al., $996). Inc~addition, the PAT (bar) protein has more than 30-fold
higher affinity towards L-phesphinethricin over other plant analogues (Thompson et al.,
1987). Thus, the' PAT (bar) protein-has high substrate’specificity for L-phosphinothricin,
the herbicidal component of-glufosinatei.and«it"is-unlikelyto affect the metabolic system
of MON®R870Y cotton. - Numerous> glufosinate-tolerant products including those in
cotton, “corh, ‘soy, canola, .sugarbeet _and riée have been reviewed with no concerns
identified(ILSI~CERA, 2011);

VI.B: History of Safe Use-of MON 88701 ' DMO and PAT (bar) Proteins
VI.BA History of Safe Use of MON'88701 DMO Protein

As:described below,;MON,88701" DMO is homologous to proteins that are common in
the environment and in.the diets of animals and humans. Given the extensive exposure of
humans and animals-to theése homologous oxygenase proteins, it can be concluded that
the oxygenase proteinschave a history of safe use. When determining the homology
among proteins. both:the linear amino acid sequence of the protein, as well as the higher
order structure of'the proteins should be taken into account. Higher order structures are a
relevant .neasure of homology since structure is more conserved than amino acid
sequence. ..Changes in amino acid sequence are, evolutionarily, mostly conservative,
meaning that the changes do not affect the structure which also determines function
(Caetano-Anollés et al., 2009; Illergard et al., 2009). This conservation of structure is
predominant within important functional and structural domains of proteins in similar
classes (Illergdrd et al., 2009). Therefore, it is necessary to understand the different
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levels of protein structure to properly assess homology and determine if homologues of
MON 88701 DMO are widely distributed in nature or are present in sources that have
been consumed by humans and animals.

As noted earlier, DMO is classified as an oxygenase. Oxygenases are enzymes that
incorporate one or two oxygen atoms into substrates, and are widely distributed in many
universal metabolic pathways (Harayama et al., 1992). Within this large enzymatic class
are mono-oxygenases that incorporate a single oxygen atom as a hydroxyl group with the
concomitant production of water and oxidation of NADH (Harayama et al., 1992).
Non-heme iron oxygenases, where iron is involved in the catalytic site, are an~-important
class of oxygenases. Within this class are Rieske non-heme iron oxygenases; which
contain a Rieske iron-sulfur [2Fe-2S] cluster. All Rieske non-heme ifon oxygenases
contain two catalytic domains, a non-heme iron domain (nh-Fe) that.i$ a site of oxygen
activation, and a Rieske [2Fe-2S] domain which functions by transpotting-electrons from
ferredoxin to the non-heme iron domain (Ferraro- gt al., 2005). MON 88701 DMO
belongs to this class of oxygenases which are found in diverse phyla: ranging from
bacteria to plants consumed by humans and animals (Ferrato et)al., 2005;<S¢chmidt and
Shaw, 2001).

The crystallography results; demonstrated that the“quaternary structure of DMO is a
trimer, where each individual monomer is in a precise orientation.that allows for electron
transport between two<econserved domains; the Rieskecand the non-heme iron domain.
Similar to all Rieskeé non-heme- iroft oxygenases, DMO -monomers contain these two
catalytically impgortant and highly;conserveddomains (D'Ordine et al., 2009; Dumitru et
al., 2009; Ferfaro et al;02005).c The primary.structure<of these domains are highly
conserved,deading to secondary and tertiary-structural domains that result in the correct
spatial .erientation.of the)nontheme“ironzand. the Rieske [2Fe-2S] domains in DMO
monomers-to ensure electron' transport-from ferredoxin and between the monomers of
DMO (D'Ordine et al:, 2009; E¢rrarocet al52005).

Rieske domains™ are)ubiquitous-in Aumerous bacterial and plant proteins such as the
iron-sulfur protein of the cytochrome be; complex, chloroplast cytochrome bg-f complex
in_spinach) and choline mono-exygenases (Breyton, 2000; Darrouzet et al., 2004; Gray et
al:, 2004; Hibino ¢t alg,2002; Rathinasabapathi et al., 1997; Russell et al., 1998). The
presenceof two ‘cofiserved domains, a Rieske [2Fe-2S] domain and a non-heme iron
domain; suggests that all Rieske type non-heme iron oxygenases share the same reaction
mechanism, by which theé Rieske domain transfers electrons from the ferredoxin to the
non-heéme ifon to‘allow catalysis (Chakraborty et al., 2005; Dumitru et al., 2009; Ferraro
et \al., 2005).5> The>conservation of these important structural domains required for
enzymatic.@activity is further evidence of the evolutionary relatedness of all Rieske
non-heme'iron‘oxygenases to each other (Nam et al., 2001; Rosche et al., 1997; Werlen et
al., 1996)0" Therefore, enzymes with structural and functional homologies to
MON 88701 DMO have been described in plants and bacteria and have been extensively
consumed.
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Additionally, a FASTA alignment search of publicly-available databases using the
MON 88701 DMO protein sequence as a query yielded homologous sequences from
many different species, predominantly bacteria, with amino acid sequence identity
ranging up to approximately 42%. Alignments of MON 88701 DMO with plant proteins
revealed homologous oxygenases present in crops, such as canola (Brassica napus), corn
(Zea mays), pea (Pisum sativum), rice (Orysa sativa), and soy (Glycine max), which were
determined to have sequence identities up to approximately 27% (Table V1-1). The
highest homology was observed to proteins that are involved in chlorophyll metabolism.
Chlorophyllide A oxygenase (Accession number: ACG42449) is a Rieske-type
oxygenase that is required for the formation of chlorophyll b, which is present. in all
plants (Tanaka et al.,, 1998). Pheophorbide A oxygenase (Accession number:
ABD60316) is also a Rieske-type oxygenase that plays a key role in the overall
regulation of chlorophyll degradation in plants (Rodoni et al., 1997)© Pheophorbide A
oxygenase is constitutively present in all green tissues and, at slightly-lewer levels, in
etiolated and non-photosynthetic tissues including-séeds (Yang et.al., 2004). As a
Rieske-type oxygenase, Pheophorbide A oxygenase is expeeted to. have high degree of
secondary and tertiary structure homology to.'similar stridctural elements’.in DMO as
described above. The presence of these eonserved structural domains in these plant
proteins is further evidence that’exposureto a structural. homolog of-MON 88701 DMO
has occurred through consumhption of these crops.

Therefore, MON 88701’ DMO shares homologies~across all-levels of protein structure
(i.e., primary, secondary, tertiaty) with a wide Variety of oxygenases present in bacteria
and plants widely prevalentin thé envitonment and consuimed, establishing that animals
and humans ate extensiyely exposed:to these structural homologs without any reports of
adverse effects due tothe protein.
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Table VI-1. Amino Acid Sequence Identity between MON 88701 DMO and Other
Proteins Present in Plants

Accession Common Sequence
Protein 1 Scientific Name Identity
Number Name (%)?
(1]
Chlorophyllide A oxygenase ACG42449 Zea mays Corn 27.3
Pheophorbide A oxygenase ABD60316  Brassica napus Canoga/l(;eﬂseed 26.0
Lethal leaf spot-1 like protein* ~ ABA40832 Glycine max Soybean 25.7
Rieske iron-sulfur protein Tic55 CAA04157  Pisum sativum Pea 25.4
Pheophorbide A oxygenase CARS82238  Pisum sativum Pea 24.6
Pheophorbide A oxygenase ACG28057 Zea mays Corn 24.3
Rieske domain containing protein ~ ABF99438 Oryza sativa Rice 23.7
Flavonoid-3-hydroxylase AAV74195 Sorghumbicolor Sorghum 21.1
Sparse infloroscencel ACI43576 Zeamays Corn 17.8
Choline mono-oxygenase AAB52509 Spinacia Spinach 17.6
oleracea

Beta-carotene hydroxylase AAX45523 Zea may's Corn 15.8
Rieske domain containing proteifi~" ACG43734 Zeaymays Corn 14.5
Choline mono-oxygenase CAELNI617 Oryza sativa Rice 12.6

*Later identified as Pheopherbide A Oxygenase (Yang etal.; 2004).

'The accession numbers shown are fromvthe GenBank'database.

’Protein sequences weré-utilized from" publi¢ly .availablé “databases. ~Each sequence was aligned to the
MON 88701 DMO protein by Clustal Wanethod and séquence identity was calculated using the MegAlign
function of the Lasergene suite”ofisequence’ analysis_software)[version 8.0.2 (13)] (DNASTAR, Inc.
Madison, Wisconsin).

VI.B.2: History of Safe Use of PAT (bar) Pratein

The PAT(bar) protein expressed in MON 88701 is identical to the wild type protein
produced_in- S. hygroseopicus and is analogous to the PAT proteins in commercially-
available, glufosinate-tolerant products in several crops including cotton, corn, soybean
and canola. ~ Based on-studies characterizing the kinetic and chemical mechanisms of
PAT proteins (Wehrmann! et 4al:, 1996), OECD recognizes PAT proteins produced from
different genes .t be equivalent with regard to function and safety (OECD, 1999).

The safety-of PAT protein-present in biotechnology-derived crops has been extensively
assessed(ILSI-CERA, 2011) and in 1997 a tolerance exemption was issued for PAT
proteins by-U.SVEPA<(1997). This exemption was based on a safety assessment that
included \rapid digestion in simulated gastric fluids, lack of significant homology to
known'toxXins and known allergens, and lack of toxicity in an acute oral mouse gavage
study. Numerous glufosinate-tolerant products including those in cotton, corn, soy,
canola, sugarbeet and rice have been reviewed by the FDA (U.S. FDA, 1995a; 1995c;
1995b; 1997; 1998b; 1998a; 1999; 2002) with no concerns identified. Further, a
comprehensive study on the safety of PAT proteins present in biotechnology-derived
crops (Hérouet et al., 2005) demonstrated structural similarity only with other
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acetyltransferase known not to cause adverse effects after consumption, lack of sequence
homology to know allergens and toxins, lack of glycosylation sites, rapid degradation in
gastric and intestinal fluids and no adverse effects in mice treated with high doses of PAT
proteins. Hérouet et al. (2005) concluded that there is a reasonable certainty of no harm
resulting from the inclusion of PAT proteins in human food or animal feed.

The history of safe use of PAT is supported by the lack of any documented reports of
adverse effects related to this protein since the introduction of glufosinate-tolerant crops
in 1995 (Duke and Powles, 2009). Since then, approvals have been issued by regulatory
agencies of 11 different countries for the environmental release of greater“than 38
transformation events, including 8 different species of plants expressing the'PATprotein
(ILSI-CERA, 2011).

VI.C. Characterization of the MON 88701 DMO and PAT (bar).Proteins from
MON 88701

VI.C.1. MON 88701 DMO Protein Identity and:Equivalénce

The safety assessment of crops derived through biotechnolegy .ineludes. characterization
of the physicochemical and fusictional properties of’and confirmation-of the safety of the
introduced protein(s). Forthe safety*data generated using E:-colizproduced MON 88701
DMO to be applied<to” MON 88701 DMO- protein produced in MON 88701, the
equivalence of the ptant- and Ei€olisproduced proteins'must be assessed. To assess the
equivalence between MON88701“ DMO and E:-colisproduced MON 88701 DMO
proteins, a small quantity’ ofthe "MON-88701 DMO, protein was purified from
MON 88701 cottonseed-” .The MON 88701« DMO, protein was characterized and the
equivalenmce ofthe physieochemical ceharacteristics and functional activity between the
MON_ 88701 DMO “and the. E: coli-prodiced MON-88701 DMO proteins was assessed
using a panel of sixcanalytical tests as’shown iniTable VI-2. Taken together, these data
provide~a detailed characterizationcof the MON 88701 DMO protein and establish the
equivalence of MON;88701 DMO and, E..coli-produced MON 88701 DMO proteins.
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Table VI-2. Summary of MON 88701 DMO Protein Identity and Equivalence

Section
Cross
Analytical Test Assessment Reference | Analytical Test Qutcome
1. N-terminal sequence analysis of VL.C.1.1. | e The identity could not be confirmed by
the MON 88701 DMO protein and N-terminal sequence analysis
to assess identity VL.C.12. | e MALDI-TOF MS' analysis of peptides
derived from tryptic digested
MON 88701 DMO established-the
N-terminal sequence of MON 88701
DMO
2. MALDI-TOF MS' analysis of VLC.1.2. | e MALDI-TOF MS' analysi$ yielded
peptides derived from tryptic peptide masses consistefit with the
digested MON 88701 DMO expected peptide massés from the
protein to assess identity theoretical trypsinidigestof the
MON 887701 DMO_seguence
3. Western blot analysis using VI.C.1.3. ot MONB8701DMQ protein identity
anti-DMO polyclonal antibodies was, confirmed using @western blot
to assess identity and probedwith-antibedies specific for
immunoreactive equivalence DMGO pretein
between MON 88701 DMO and e _Immunoreactive properties of the
the E. coli-produced MON 88701 DMO and the
MON 88701 DM@ proteins E;-colisproduced MON 88701 DMO
proteins were shown to be equivalent
4. SDS-PAGE?{0 assess VA.Cl4. @ .Electrophoretic mobility and apparent
equivalence of the appatent molécular weight of the MON 88701
molecular weight between BMO and the E. coli-produced
MON"88701 DMO and'the MON 88701 DMO proteins were
E.colizproduced MON 88701 shown to be equivalent
DMO proteins
5. Glycosylatiomanalysis ofthe VIC.I¥5 | ¢ Glycosylation status of MON 88701
MON-88704 DMO protein te DMO and E. coli-produced
as$ess equivalence betveein the MON 88701 DMO proteins were
MON 88701 DMO-and shown to be equivalent
E«coli-produced MON 88701
DMQ-proteins
6.3 DMO enzymatic activity VI.C.1.6. | e Functional activity of the MON 88701
analysis'to assess functional DMO and the E. coli-produced
equivalence between MON 88701 DMO proteins were
MON, 8870 1:DMOand the shown to be equivalent
E. coli-producedMON 88701
DMO, proteinls

" MALDI-TQF MS = Matrix-assisted laser desorption/ionization time-of-flight mass
spectrometry
? SDS-PAGE = sodium dodecyl sulfate polyacrylamide gel electrophoresis
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The details of the materials and methods for the panel of analytical tests used to evaluate
and compare the properties of the MON 88701 DMO and E. coli-produced MON 88701
DMO proteins are described in Appendix B. A summary of the data obtained to support
a conclusion of protein equivalence is below.

VI.C.1.1. Results of the N-Terminal Sequencing Analysis

N-terminal sequencing reaction was performed on MON 88701 DMO protein. The
reaction did not yield any observable sequence, presumably because the N-terminus was
blocked. Although this analysis did not yield N-terminal sequence data, the N<términus
of the MON 88701 DMO protein was determined using MALDI-TOF tryptic: ma$s' map
analysis (see Section VI.C.1.2).

VI.C.1.2. Results of MALDI-TOF Tryptic Mass Map Analysis

The identity of the MON 88701 DMO protein was confirmed by) MALEDI-TOF MS
analysis of peptide fragments produced from tryptic digestioni of the MON 88701 DMO
protein. The ability to identify a protein usingthis methodis dependent upon matching a
sufficient number of observed Aryptic peptide fragmeént massescwith-predicted tryptic
peptide fragment masses. In'general, protein identification made by peptide mapping is
considered to be reliable_if’> 40% of:the protein;sequence-was identified by matching
experimental masses abscrved fot the tryptic peptide fragments to the expected masses
for the fragments (Biron et al., 2006; Krause et alZ;1999).

There were 19mique peptides, identified that cofresponded to the masses expected to be
produced by tryptic digestion of:'the MON 88701 DMO protein (Table VI-3). The
identified>masses were used-to assemble a coverdge map of the entire MON 88701 DMO
protein‘(Figure VI=3). The experimentally-determined mass coverage of the MON 88701
DMO protein was 66:5% (232 out 0f'349 aminc.acids). This analysis serves as identity
confirmation for the MON 88701 DMO-protein.

To, identifyCthe N=terminus{ the< experimentally-determined masses of the peptides
producedfromctryptie digestion of th&. MON 88701 DMO protein were examined for the
presence of-a mass that-matchedxthe theoretical mass expected from the MON 88701
DMO protein deduced fromthedmo gene present in MON 88701. A mass was identified
that cotresponded to the predicted mass of an acetylated peptide with nine amino acids
from."CTP2 followed by, the MON 88701 DMO protein deduced from the dmo gene
presentin MON88701> The additional nine amino acids of CTP2 resulted from the
alternative-processing-of CTP2. Alternative processing of DMO precursor proteins has
been pbseryéd intother dicamba-tolerant plants containing the dmo gene (Behrens et al.,
2007). Hernces the MON 88701 DMO protein was designated to have an N-terminal end
as shown in-Figure VI-3.

Monsanto Company 11-CT-239F 80 of 343



Table VI-3. Summary of the Tryptic Masses' Identified for the MON 88701 DMO Protein Using MALDI-TOF MS

o-cyano DHB Sinapinic acid  Expected Mass Diff.? Fragment’ Sequence
720.40 720.37 0.03 140-145 VDPAYR
833.51 833.45 833.45 0.06 108-114 SFPVYVER
856.49 856.43 0.06 251-257 EQSIHSR
914.60 914.53 0.07 305-312 VVVEAIER
1030.58 1030.57 0.01 293-301 SWQAQALVK
1108.61 1108.59 1108.50 0.11 176-185 ANAQTDRDAFDR
1275.87 1275.83 1275.73 0.14 35=45 TILDTPEALYR
1286.83 1286.70 0.13 302-312 EDKVVVEAIER
1428.84 1428.83 1428.69 0.15 218-230 GANTPVDAWNDIR
1470.74 1470.63 0.11 146-158 TVGGYGHVDCNYK
1501.91 1501.79 0.12 189-202 EVIVGDGEIQAALMK
1506.86 1506.73 013 176-188 ANAQTDAFDRLER
1577.89 1577.80 1577.73 016 279-292 NFGIDDPEMDGVLR
1731.92 1731.80 0.12 1-15 VMSSVSTACMLTFVR +42 Da (N-acetylation)
1745.09 1744.99 1744.93 0.16 234-250 VSAMLNFIAVAPEGTPK
1994.30 1994.23 1994.03 027 159-175 LLVDNLMDLGHAQYVHR
2143.35 2143.12 0.23 16-34 NAWYVAALPEELSEKPLGR
2398.37 2398.35 2398.09 0.28 258-278 GTHILTPETEASCHYFFGSSR
2724.72 272431 0.41, 115-139 DALIWIWPGDPALADPGAIPGCR

'Only experimental masses that matehed eXpected masses are listed.in the table.

The difference between the expétted-mass and-the fitst colinn mass. Othér masses shown within a row are also within 1 Da of the expected mass.

*Position refers to amino acid-residues within'the predictéd MON 88701 DMO sequénce as depicted in Figure VI-3.
DHB = 5-dihydroxybenzoi¢-acid-matrix{oscyano’= a<cyano=4~hydroxycinnamic acid matrix, Sinapinic acid = 3, 5-dimethoxy-4-hydroxycinnamic acid matrix.
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001 [VMSSVSTACM LTFVRNAWYV AALPEELSEK PLGRTILDTP LALYHQPDGV

051 VAALLDICPH RFAFPLSDGIL VNGHLQCPYH GLEFDGGGQC VHNPHGNGAR

101 PASLNVHSFP VVERDALIWI WPGDPALADP GAIPDFGCRV DPAYRTVGGY

151 |GHVDCNYKLL VDNLMDLGHA QYVHRANAQT DAFDRLEREV IVGDGEIQAL

201 [ME[LPGGTPSV LMAKFLRGAN TPVDAWNDIR WNKlISAMLNF IAVAPEGTPK

251 |EQSIHSRGTH ILTPETEASC HYFFGSSRNF GIDDPEMDGYV LRSWQAQALV

301 |KEDKVVVEAI ERRRAYVEAN GIRPAMLSCR EAAVRVSREI.EKLEQLEAA

Figure VI-3. MALDI-TOF MS Coverage Map of the MON 88701-DMO; Protein

The amino acid sequence of the MON 88701“DMO pretein was deduced from the dmo
gene present in MON 88701:-Boxed regions correspondto regions-c¢overed by tryptic
peptides that were identified from.the MONZ88701L " DMO protein sample using
MALDI-TOF MS. Underlined region correspénds to’ the>ninecdamino acids from CTP2
retained at the N-terminus of theeMON-88701 DMO. -In total, 66.5% (232 of 349 total
amino acids) of the.expected protein:sequénce was covered by the identified peptides.
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VI.C.1.3. Results of Western Blot Analysis of the MON 88701 DMO Protein
Isolated from the Cottonseed of MON 88701 and Immunoreactivity Comparison to
E. coli-produced MON 88701 DMO

Western blot analysis was conducted using goat anti-DMO polyclonal antibodies to
1) assess the identity of the MON 88701 DMO protein isolated from the cottonseed of
MON 88701; and 2) to determine the relative immunoreactivity of the MON 88701 DMO
and the E. coli-produced MON 88701 DMO proteins. The results demonstrated that the
anti-DMO antibodies recognized the MON 88701 DMO protein that migrated to the same
position on the blot as the E. coli-produced MON 88701 DMO protein (Figure VI-4).
Furthermore, the immunoreactive signal increased with increasing camounts of
MON 88701 DMO protein loaded. Two other bands, one migrating at ~75 kD& and the
other at ~17 kDa were also observed. These bands were prominent inClangs with higher
load amounts (Figure VI-4, Lanes 3-6), and may represent products’ of.dggregation and
degradation of DMO, respectively.

Densitometric analysis was conducted to compare' the immunoreactivity of:MON 88701
DMO and E. coli-produced MON 88701 DMO proteins: The mean Signal intensity
(OD x mm?) from the MON88701 DMO bandsOandC from? the? E. coli-produced
MON 88701 DMO bands at each amount of protein analyzed' was calculated and then
overall mean signal intensity was calculated (Fable V1-4).> The“dmmunoreactivity was
considered equivalentif the overall meansignal.intensity~ef all MON 88701 DMO
protein bands was within £35% of.the overall ni¢an Signalintensity of E. coli-produced
MON 88701 DMO protein bands @eross all loadinglevels(Appendix B.5.3.).

The overallmean signal intensity ‘of the-E. coli-producedMON 88701 DMO bands was
6.500 Q< mtn” and the overall 'mean signal dntensity of the MON 88701 DMO bands
was.4.440.0D xahim’.2Because ovyerall meart-signal intensity of the MON 88701 DMO
protein bands, ‘wasZbetween:.4.225--and“8.775 (between -35% and +35% of the
E” colisproduced- MON 8870 1"DMO bands), the MON 88701 DMO and E. coli-produced
MON 88701 DMO. proteifis were determined to have equivalent immunoreactivity.
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Figure VI-4. Western Blot Analysis of the MON; 88701 DMO and E.:coli-produced
MON 88701 DMO Proteins

Aliquots of the MON 88701 DMO protein and the E. coli-produced-MON88701 DMO
protein were subjected to SDS-PAGE <anhd electrotransferred to-'a nitrocellulose
membrane. The membrafie was ~iincubated. 2Wwith anti-DMO" antibodies and
immunoreactive bands were visualized using, an-OECLE. system (GE Healthcare,
Piscataway, NJ). Approximate mdlecular weights (kDa)<are.shown on the left. Lanes
loaded with molecular weight markers were cropped, and lanes were renumbered relative
to the original gel\loading. -.The 6'miniexpesure:is’ shown. Lane designations are as
follows:

Lane Sample Amount (ng)
1 Elcolisproduded MON 88701 DMO protein 0.5
2 E. coli=produced MON-8870 1\ DMO, protein 0.5
3 E.coli-produeed MON 88701 DMO protein 2
4 E. cali-produced MON-88701 DM@ protein 2
5 E.coli-produced MON 88701 DMO protein 6
6 E- colizproduced MON_88701-BDMO protein 6
7 MON 88701 DMO protein 0.5
8 MON\ 8870 1“DMO;protein 0.5
9 MON 88701 DMO protein 2
10 MON88701 DM@ protein 2
11 MQON 88701 DMO protein 6
12 MON:-8870 L. DMO protein 6
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Table VI-4. Comparison of Immunoreactive Signals between MON 88701 DMO
and E. coli-produced MON 88701 DMO Proteins

Mean Signal intensity from
E. coli-produced
MON 88701 DMO
(OD x mm?)

Preset Acceptance limits
for MON 88701 DMO'
(OD x mm?)

Mean Signal intensity from
MON 88701 DMO'
(OD x mm?)

4.440 6.500 4.225-8.775

'The acceptance limits for MON 88701 DMO are based on the interval between +35% (6,500 x 135) and
-35% (6.500 x 0.65) of the overall mean of the E. coli-produced MON 88701 DMO signabintensity across
six loads (Appendix B.5.3.).

VI.C.1.4. Results of the MON 88701 DMO Protein. Apparent Molecular Weight and
Purity Analysis

The molecular weight and purity of the MON 88701 DM@drotein was determined to be
39.5 kDa and 97%, respectively. To assess molecular weight (MW)“and purity, the
MON 88701 DMO protein was subjected to SDS-PAGE:" The gelvwas stained with
Brilliant Blue G Colloidal stain .and analyzed by densitometry (Figure VI-5).
E. coli-produced MON. 88701 DM@-protein was” leadedan a gingle lane for reference
(Figure VI-5, Lane 2), “The MON'88701 DMO protein (Figare VI-5, Lanes 3-8) had an
apparent molecular weight of 39.5 kDa (TFable VI-5);- The apparent molecular weight of
the E. coli-produced MON 88704, DMO- protein. as repotted on its Certificate of Analysis
was 38.7 kDa)(Table Vi55). «Because the apparent MW_of MON 88701 DMO protein
was within'the preset acceptancelimitsifor equivalence (Appendix B.5.7; Table VI-5), the
MON 88701 DMQ:and E: coli-produced MON:88701"DMO proteins were determined to
haveé-equivalent-apparent MWs.

Thepuritycof the MON'88701 DMO pfoteinwas calculated based on the six loads on the
gel (AppendixB.5:4-1.; Figure - VI:§; Lanes 3-8). The average purity was determined to
be 97%.
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Figure VI-5. Molecular Wegight and Purity Analysiscof .the MON 88701 DMO
Protein

Aliquots of the MON 88707 DMO and’the E. coli-preduced- MON-88701 DMO proteins
were separated by SDS;PAGE and’then stained with Brilliant Blue G Colloidal stain.
Approximate molecular weights-arecshowhn on dhe left and correspond to the markers
loaded in Lanes i-and 9. Empty lane swvas partially-‘cropped. Lane designations are as
follows:

Lane _Sample Amount (pg)

1 Broad Rafige Molecular Weight Markers 4.5

2 E. colisproduced MON 88701 DMO protein 0.5

3 MON88701 DMO protein 0.5

4 MON 88701 DMO proteiit 0.5

5 MON-88701"'DMO protein 1

6 MON 88701 DMQ protein.

7 MON-88701 DMO profein 1.5

8 MON.88701.DMO pioteir 1.5

9 Broad-Range’Molecular-Weight markers 4.5
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Table VI-5. Molecular Weight Comparison Between the MON 88701 DMO and
E. coli-produced MON 88701 DMO Proteins Based on SDS-PAGE

Apparent MW of Preset Acceptance
1\? g[&aggl’;all\/[ l;?\lfl(gl E. coli-produced Limits for MON 88701
(kDa) MON 88701 DMO’ DMO’
(kDa) (kDa)
39.5 38.7 38.5-39.7

" The reported value is the mean molecular weight across all six loads.

’The molecular weight of the E. coli-produced MON 88701 DMO protein as reported on its Cértificate of
Analysis.

See Appendix B.5.7.

VI.C.1.5. MON 88701 DMO Glycosylation Equivalence

Some eukaryotic proteins are post-translationally modified by~ thé~addition of
carbohydrate moieties (Rademacher et al., 1988), To test.whether PMO, gprotein was
glycosylated when expressed in the cottonseed of MON@8701, theCMON88701 DMO
protein was analyzed using amECL Glycoprotein Détection” Module-(GE, Healthcare,
Piscataway, NJ). Transferrin,'@ glycosylatéd proteinpwas:used-as a positive control in the
assay. To assess equivalence ofthe MON'88701 DMOQ@pand E. coli-produced
MON 88701 DMO proteins, theE>coli-prodiced MON-88701 ' DMO protein was also
analyzed. The positive control” was” clearly detected atzexpected molecular weight
(~80 kDa) and the-band intensity,increased with inereasing concentration (Figure VI-6,
Panel A, Lanesi1-2). In contrast, signals:were not observed in the lanes containing the
MON 88701~ or E. coli-producedprot€in at“the-expeéted molecular weight for the
MON 88701 protein. (Figure VI56 Panel A, Langs 7-8%and Lanes 4-5, respectively). To
assess “thatsufficient-;MON.8870Y DMO  and..E: coli-produced MON 88701 DMO
proteins were present for ) glycosylation analysis, a second membrane (with identical
loadings and transfer times) wds stained with. Goomassie Blue R250 for protein detection
(Figure -VI-6, Panel B). Both the MON 88701- and E. coli-produced MON 88701 DMO
proteins” ‘were | clearlyydetected: (Figure VI-6 Panel B, Lanes 7-8 and Lanes 4-5,
respectively). «Thesedata-indicate that-the glycosylation status of MON 88701 DMO and
E-colisproduced MON'88701 DMO proteins are equivalent and that neither is
glycosylated.
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Figure VI-6. Glycosylation Analysis of the MON 88701 DMOProtein

Aliquots of the transferrin (positive control), E. colizproduced MON 88701-DMO protein
and MON 88701 DMO protein were subjected to) SDS-PAGE and electrotransferred to
PVDF membranes. Panel A corresponds 0" detection” of the labeled-carbohydrate
moieties, where present, usingthe ECL-based system with. exposurezto Hyperfilm. A
6 min exposure is shown. Panel B corresponds to.Coomassie;Blue"R250 staining of an
equivalent blot to confirm*“the presence of protewns.~»Thecsignal>was captured using a
Bio-Rad GS-800 with“Quantity One software (vetsion4.4.0). * Approximate molecular
weights (kDa) correspond to .the Precision Plas; dual color markers (used to verify
transfer and MW,y Lanes loaded avith melecular weight markers were partially cropped,
and lanes were ‘tenumbered relative to the original. @el loading. Arrows indicate the
expected migration MON 88701 DMO jprotein. “Lane designations are as follows:

Lane Sample Amount (ng)

1 Transterrin\(positive.control) 50
2 Transferrin (positive,control) 100
3 Empty -

4 E:coli-produced MON 88701 DMO (negative control) 50
5 E. colizproduced MONE&8701-DMO (negative control) 100
6 Empty -

* MON\88701"DMO 50
8 MON 88701 DMO 100
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VI.C.1.6. MON 88701 DMO Functional Activity

The functional activities of the MON 88701 DMO and E. coli-produced MON 88701
DMO proteins were determined by quantifying the conversion of dicamba to DCSA
using HPLC separation and fluorescence detection. In this assay, protein-specific activity
is expressed as nmol DCSA x minute” x mg™' of DMO.

The experimentally-determined specific activities for the MON 88701 DMO and
E. coli-produced MON 88701 DMO proteins are presented in Table VI-6. The specific
activities of MON 88701 DMO and E. coli-produced MON 88701 DMO protgins were
5.48 and 7.23 nmol DCSA x minute” x mg™' of DMO, respectively. Because thémean
specific activities of the MON 88701-produced and E. coli-produced MON'88701 DMO
proteins fall within the preset acceptance criterion (Appendix B.5.7. . Table  VI-6), the
MON 88701 DMO and E. coli-produced MON 88701 DMO proteins weré determined to
have equivalent functional activity.

Table VI-6. MON 88701 DMO Functional Activity

1 E. colizproduced Preset Aeceptance Limits
(nmﬁfggfﬂgi{l 331‘?,“ 1) MON'88701 DMO' for MON 88701 DMO’
R (nmoFDCSA x miniite % mg'l) (nmol DCSA x minute” x mg’l)
548 +1.3 7.23,£2.1 1.69-20.74

'Walue refers to mean andstandard deviationcealculdted based onn= 53,
*See Appendix B.5.7s

VI.C.2. MON88701“DMO Protein Idéntity and ‘Equivalence Conclusion

The “MON8870D DMO ~protein purified from cottonseed of MON 88701 was
characterized Cand.(the equivalence,of the physicochemical and functional properties
between the MON 88701 DMO and thé-E. coli-produced MON 88701 DMO proteins was
established usihg aypanel-of analytical tests: 1) the identity could not be confirmed by
N-teeniinal. sequence analysis; howeyer;, MALDI-TOF MS analysis of peptides derived
from teyptic  digested -MON88701 DMO established the N-terminal sequence of
MON:887001 DMO; 2) MAEDI-TOF MS analysis yielded peptide masses consistent with
the expected-peptide masses. from the theoretical trypsin digest of the MON 88701 DMO
sequence;~3) MON 88701 (DMO protein was detected on a western blot probed with
antibodies specific; fory, DMO protein and the immunoreactive and physiochemical
propertiesCof the-MON 88701 DMO and E. coli-produced MON 88701 DMO proteins
were showncto bevequivalent; 4) the electrophoretic mobility and apparent molecular
weight of:the MON 88701 DMO and E. coli-produced MON 88701 DMO proteins were
shown to e equivalent; 5) glycosylation status of MON 88701 DMO and
E. coli-produiced MON 88701 DMO proteins were determined to be equivalent; and
6) functional activity of the MON 88701 DMO and the E. coli-produced MON 88701
DMO proteins were demonstrated to be equivalent.
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Taken together, these data provide a detailed characterization of the MON 88701 DMO
protein and establish the equivalence of the MON 88701 DMO and the E. coli-produced
MON 88701 DMO protein. This equivalence justifies the use of the E. coli-produced
MON 88701 DMO as a test subtance in the protein safety studies.

VI.C.3. MON 88701-produced PAT (bar) Protein Identity and Equivalence

The safety assessment of crops derived through biotechnology includes characterization
of the physicochemical and functional properties of and confirmation of the saféty of the
introduced protein(s). For the safety data generated using E. coli-produced PAT>(bar)
protein to be applied to PAT (bar) protein produced in MON 88701, the<équivalence of
the plant- and E. coli-produced PAT (bar) proteins was assessedcy Tolassess the
equivalence between MON 88701- and E. coli-produced PAT (bar) preteins, a small
quantity of the PAT (bar) protein was purified froam MON 88701 <cottonseed. The
MON 88701-produced PAT (bar) protein was chatacterized and the<equivalence of the
immunoreactive and physicochemical characteristics and functipnal aetivity between the
MON 88701-produced PAT (bar) and the <E: coli-produced;-PAT (bar)  proteins was
assessed using a panel of six_analytical tests as shown in-Table VI-72" Taken together,
these data provide a detailed' characterization of the MON 88701-produced PAT (bar)
protein and establish the-gquivalence-of MON,88701+ and-E. eoli-produced PAT (bar)
proteins.
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Table VI-7. Summary of MON 88701-produced PAT (bar) Protein Identity and
Equivalence

Section
Cross

Analytical Test Assessment Reference | Analytical Test Outcome

1. N-terminal sequence analysis of | VI.C.3.1. | e The identity was confirmed by
the MON 88701-produced N-terminal sequence analysis
PAT (bar) protein to assess
identity

2. MALDI-TOF MS' analysis of VI.C3.2. |e MALDI-TOF MS' analysi$ yielded
peptides derived from tryptic peptide masses consistent-with-the
digested MON 88701-produced expected peptide masses from the
PAT (bar) protein to assess theoretical trypsin.digestof the
identity MON 88701 PAT (bar) sequence

3. Western blot analysis using anti- | VL.C.3.3. | ¢ (MON 88704-producedPAT (bar)
PAT (bar) polyclonal protein identity;was confirmed using a
antibodies to assess identity and westernblot probed with'antibodies
immunoreactive equivalence specific for PATprotein
between MON 88701- and the o Immunoreactive properties of the
E. coli-produced PAT (bar) MON 88701- andthe E. coli-produced
proteins PAT (har) proteins were shown to be

equivalent

4. SDS-PAGE” to assess V1.C3:4. (<" Eléctrophoretic mobility and apparent
equivalence ofithe apparent molecular weight of the MON 88701-
molecular weight between and the E. coli-produced PAT (bar)
MON 88701- and the protéins were shown to be equivalent
E. coli-produced PAT (bar)
proteins

5. . Glycosylation-analysis ofithe VI.C.3;5. e Glycosylation status of MON 88701-
PAT (bar)Pprotein to assess and the E. coli-produced PAT (bar)
équivalence between-the proteins were shown to be equivalent
MON-:88704~ and the
E:colisproduced PAT(har)
proteins

6.” PAT (ba¥r) "enzymaticactivity VI.C.3.6. | e Functional activity of the MON 88701-
analysis toassess-functional and the E. coli-produced PAT (bar)
equivalence between proteins were shown to be equivalent
MON>88701~and the
E.coli-producedPAT (har)
proteins

" MALDI-FOF WIS = Matrix-assisted laser desorption/ionization time-of-flight mass

spectrometry

? SDS-PAGE & sodium dodecyl sulfate polyacrylamide gel electrophoresis

The details of the materials and methods for the panel of analytical tests used to evaluate
and compare the properties of the MON 88701- and E. coli-produced PAT (bar) proteins
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are described in Appendix B. A summary of the data obtained to support a conclusion of
protein equivalence is below.

VI.C.3.1. Results of the N-Terminal Sequencing Analysis

N-terminal sequencing of the first 15 amino acids was performed on
MON 88701-produced PAT (bar). The expected sequence for the PAT (bar) protein
deduced from the bar gene present in MON 88701 was observed. The data obtained
correspond to the deduced PAT (bar) protein beginning at amino acid positions 2 and 3
(Figure VI-7, Experimental Sequence 1 and 2, respectively). The N-terminal niéthionine
residue in the PAT (bar) protein was not observed, indicating that it was removed during
post-translational processing of the precursor protein. This result is expected ascremoval
of the N-terminal methionine, catalyzed by methionine aminopeptidase, is‘common in
many organisms and has no effect on protein structure or activity (Atrfincand Bradshaw,
1988; Bradshaw et al., 1998; Polevoda and Sherman, 2000).c,"Henee, the sequence
information confirms the identity of the PAT (bar)’protein isolated fronrthe cottonseed
of MON 88701.

Amino acid

residue#from - 1 2.9 4 576 7.08 9 40 1D'12 13 14 15 16
the N-terminus

Expected - M)S P

&
=
=
o
>
o/
e
e
>
,_3
s
>

Sequence
S P S R St R XS ) I N O B O
Experimental” - - . §7 PO EXORCR «PF A "DWI R R A T E A
Sequence T
|l 0
Expetimental <&~ .\ - (P ~E R X XXxA D I X X X T E -
Sequence 2

FigureVI-7."N-Terminal Sequence of the MON 88701-produced PAT (bar) Protein
The expeeted amino-acid sequence ofithe N-terminus of PAT (bar) protein was deduced
from the bar coding region present in MON 88701. The experimental sequences
obtained from:the MON:88701-produced PAT (bar) protein were compared to the
expected’ sequence.” The single letter [UPAC-IUB amino acid code is M, methionine;
S, serine; O'P, ptoline;” E,glutamic acid; R, arginine; A, alanine; D, aspatic acid;
I, dsoleticine > and T, threonine. X indicates that the residue was not identifiable;
(-)andicates the.residue was not observed.
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VI.C.3.2. Results of MALDI-TOF Tryptic Mass Map Analysis

The identity of the MON 88701-produced PAT (bar) protein was also confirmed by
MALDI-TOF MS analysis of peptide fragments produced from tryptic digestion of the
MON 88701-produced PAT (bar) protein. The ability to identify a protein using this
method is dependent upon matching a sufficient number of observed tryptic peptide
fragment masses with predicted tryptic peptide fragment masses. In general, protein
identification made by peptide mapping is considered to be reliable if >40% of the
protein sequence was identified by matching experimental masses observed for the
tryptic peptide fragments to the expected masses for the fragments (Biron et-al., 2006;
Krause et al., 1999).

There were 10 unique peptides identified that corresponded to the magses expected to be
produced by tryptic digestion of the PAT (bar) protein (Table VI-8)..“The identified
masses were used to assemble a coverage map ofsthe entiredDMON’88701-produced
PAT (bar) protein (Figure VI-8). The experimentally determined mass Coverage of the
MON 88701-produced PAT (bar) protein was 84:7% (155 out of 183 amino acids). This
analysis serves as additional identity condfirmation.\for the MON 88701-produced
PAT (bar) protein.
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Table VI-8. Summary of the Tryptic Masses' Identified for the MON 88701-produced PAT (bar) Protein Using MALDI-TOF

MS
-cyvano DHB Sinapinic acid Expected .
Extrag 1 * Extract2  Extract 1 Extract2  Extract ? Extract 2 l\l/)[ass lef'z Fragment3 Sequence
879.65 879.46 0.19 113-120 SLEAQGFK
1144.65 1144.75 1144.84 1144.56 0.09 136-145 MHEALGYAPR
1403.93 1404.03 1404.12 1404.18 1403.79 0.14 100-112 TGLGSTLYTHLLK
1523.02 1523.13 1523.14 1523.19 1522.93 1522.86 06 121135 SVVAVIGLPNDPSVR
1843.07 1843.18 1843.27 1842.98 1843.19 1842.85 0.22 38-52. TEPQEPQEWTDDLVR
1859.06 1859.22 1859.22 1858.98 1859.18 1858.86 0.20 81496 NAYDWTAESTVYVSPR
2391.45 239164 2391.20 0.25 57-78 YPWLVAEVDGEVAGIAYAGPWK
2676.67 2676.64 267688 2676.35 032 55578 ERYPWLVAEVDGEVAGIAYAGPWK
2840.62 284032 0.30 13-37 ATEADMPAVCTIVNHYIETSTVNFR
3353.14 3353.36 3353.17 3353.48 3352)73 0.41 155483 HGNWHDVGFWQLDFSLPVPPRPVLPVTEI

'Only experimental masses that matched expe¢ted masses ate listedin thé.table:

’The difference between the expected mass’and the first-colunin mass;,Othecinasses showh within'a row are also within 1 Da of the expected mass.

*Position refers to amino acid residues withinthe predicted PAT (bar) sequence 49 depicted in-Figure VI-8.

DHB = 5-dihydroxybenzoic acid matriX, a-¢yano &=wcyano-4-hydroxycinnamic acidmatrix; Sinapinic acid = 3, 5-dimethoxy-4-hydroxycinnamic acid matrix.
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Figure VI-8.

PAT (bar) Protein
The amino acid sequence of the PAT (bar) protein was deduced .from the~bar gene
present in MON 88701. Boxed regions correspond to regions covered by ¢ryptic peptides
that were identified from the MON 88701-produced,PAT (bar)-protein sample using
MALDI-TOF MS. In total, 84.7% (155 out of 1837amino acids) of the expected protein
sequence was covered by the identified peptides.
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VI.C.3.3. Results of Western Blot Analysis of the PAT (bar) Protein Isolated from
the Cottonseed of MON 88701 and Immunoreactivity Comparison to
E. coli-produced PAT (bar) Protein

Western blot analysis was conducted using goat anti- PAT (bar) polyclonal antibodies to
1) assess the identity of the PAT (bar) protein isolated from the cottonseed of
MON 88701; and 2) to determine the relative immunoreactivity of the MON 88701- and
the E. coli-produced PAT (bar) proteins. The results demonstrated that the
anti-PAT (bar) antibodies recognized the MON 88701-produced PAT (bar) protein that
migrated to an identical position on the blot as the E. coli-produced PAT (bar) protein
(Figure VI-9). Furthermore, the immunoreactive signal increased with  ineteasing
amounts of PAT (bar) protein loaded.

Densitometric analysis was conducted to compare the immunoreactivity of
MON 88701- and the E. coli-produced PAT (bar) proteins. The mear’ signal intensity
(OD x mm®) from the MON 88701-produced, ZPAT (bar)~bands and from the
E. coli-produced PAT (bar) bands at each amount of protein analyzedwas calculated and
then overall mean signal intensity was calculated (Table 'VI<9). The immunoreactivity
was considered equivalent'”7if the (overall .mean-\‘sighal _.intensity of all
MON 88701-produced PAT:(bar) prot¢in bands was within &35%, of the overall mean
signal intensity of all E. coli-produced PAT (bar)-protein bands (Appendix B.5.3.).

The overall mean signal intensity of the E. colizproduced PAT (bar) bands was 4.669
OD x mm? and tlie ‘overall niean signaldntensity of the MON 88701-produced PAT (bar)
bands was 4,167 OD x-mm?, Because  overallOmean signal intensity of the
MON 88701~produced-PAT (bar) proteifybatds was between 3.035 and 6.303 OD x mm®
(between? -35% .and %35%0 of Sthee, E..coli-praduced PAT (bar) bands), the
MON-88701-producediand E. coli-produced PAT-(bar) proteins were determined to have
equivalent immunoreactivity.
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Figure VI-9. Western Blot Analys1s
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Table VI-9. Comparison of Immunoreactive Signals between MON 88701- and
E. coli-produced PAT (bar) Proteins

Mean Signal Intensity Mean Signal Intensity Preset Acceptance Limits
from MON 88701- from E. coli-produced  for MON 88701-produced
produced PAT (bar) PAT (bar) PAT (bar)"
(OD x mm?) (OD x mm?) (OD x mm?)
4.167 4.669 3.035-6.303

"The acceptance limits for the MON 88701-produced PAT (bar) are based on the interval betweetiy+35%
(4.669 x 1.35) and -35% (4.669 x 0.65) of the overall mean of the E. coli-produced, PAT (bar) signal
intensity across all six loads (Appendix B.5.3.).

VI.C.3.4. Results of the MON 88701-produced PAT (bar) Protein Apparent
Molecular Weight and Purity Analysis

The molecular weight and purity, of the PAT{(bar) protein was“‘determined’'to be 24.1 kDa
and 99%, respectively. Totassess apparent molecular.weight (MW) and purity, the
MON 88701-produced PAT (bar) protein was subjected to. SDS:RAGE. The gel was
stained with Brilliant Blue' G Colleidal stain and analyzed by densitometry (Figure VI-
10). E. coli-produced“PAT (bar).protein ' was loadéd in.a single lane for reference (Figure
VI-10, Lane 2). The MON 88701-produced PAT (bar) protein (Figure VI-10, Lanes 3-8)
had an apparent’MW of 2471 kDa“(Table VI210)c, Thefapparent molecular weight of the
E. coli-produced PAT (bar) protein as~reported on its, Certificate of Analysis was
25.0 kDa_(TableVI-10). .Because therapparent MW of MON 88701-produced PAT (bar)
protein<was. Wwithin-"the ~preset acceptafce limits-(Appendix B.5.7; Table VI-10), the
MON-88701-produced andE. coli-produced PAT (bar) proteins were determined to have
equivalent apparent MWs:

The purity of the MON.88701*prodiiced PAT (bar) protein was calculated based on the
six leads on the-gel (Appendix B:5.42; Figure VI-10, Lanes 3-8). The average purity
was determined tobe mére than 99%.
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Figure VI-10. Molecular Weight.and Purity’Analysis of the. MON 88701-produced
PAT (bar) Protein

Aliquots of the MON 88701-produced andthe E. coli-produced PAT (bar) proteins were
subjected to SPS-PAGE <and  then stained with™ Brilliant Blue G Colloidal stain.
Approximatecmolecularcweights areshown on the deft and correspond to the markers
loaded in_EanesA and;9. “Empty lane‘was (partially cropped. Lane designations are as
followss

Liane . Sample Amount (ug)
Broad Range-Molectlar Weight Markets 4.5

E. coli-produced PAT (bar) protein
MON 88701-produced PAT (baryprotein
MON88701-produced RAT (bar) protein
MON 88701-produced’P A7, (bar) protein
MON:88701zprodaeed PAT (bar) protein
MON 88701-produced PAT (bar) protein
MON88701=produced PAT (bar) protein
Broad Range Molecular Weight markers 4.5
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W WO ===
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Table VI-10. Molecular Weight Comparison Between the MON 88701- and
E. coli-produced PAT (bar) Proteins Based on SDS-PAGE

Apparent Molecular Weight Apparent Molecular Weight Preset Acceptance

of MON 88701-produced of E. coli-produced Limits for MON 88701-
PAT (bar)’ PAT (bar)* produced PAT (bar)®
(kDa) (kDa) (kDa)
24.1 25.0 23.9-25.4

"The reported value is the mean molecular weight across all six loads.
The molecular weight of the E. coli-produced PAT (bar) protein as reported on its Certificate of Analysis.
See Appendix B.5.7.

VI.C.3.5. PAT (bar) Glycosylation Equivalence

Some eukaryotic proteins are post-translationally’, modified--by ‘the addition of
carbohydrate moieties (Rademacher et al., 1988). To test whether PAT (bar) protein was
glycosylated when expressed in the ~ocottonseed” of MON 88701, the
MON 88701-produced PAT (bar) protein was analyzed” using an’ECL-Glycoprotein
Detection Module (GE, Health¢are, Piscataway, NJ). I'ransferrin,“a glycosylated protein,
was used as a positive control in the assay. To ass§ess &quivalence“of the MON 88701-
and E. coli-produced PAT(bar) proteins, the E.colisproduced .RAT (bar) protein, was
also analyzed. The, positive control was glearly detected :at*the expected molecular
weight (~80 kDa) and'the band-intensity. inereased with’ increasing concentration (Figure
VI-11, Panel Ay Danes 1-2). I contrastsignals were not observed in the lanes
containing the MON 88701 - or-Ex coli-produced protein at the expected molecular weight
for the PAF(bar) protein (Eigure VI-11Panél A, Icanes 78 and Lanes 4-5, respectively).
To assess’ whethercthe MON/8870%:" and E, coli-ptoduced PAT (bar) proteins were
loaded “appropriately for glycosylation>analysis,x@ second membrane (with identical
loadings and transfer;times) was>stained with Coomassie Blue R250 for protein detection
(Figure-VI=1 1 Panel B), Botl'the. MON-88701- and E. coli-produced PAT (bar) proteins
were clearly detected (Figure-VI-112Panely B, Lanes 7-8 and Lanes 4-5, respectively).
These data“indieate that thé‘glycosylation status of MON 88701-produced PAT (bar)
pratein _and E; colizproduced~PAT (bar) protein are equivalent and that neither is
glycosylated:
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Figure VI-11. Glycosylation Analysis of the /MON 88701-preduced PAT (bar)
Protein

Aliquots of the transferrin (positive control), E: coli-preduced PAT (bar). protein and
MON 88701-produced PAT (bar) proteini? were subjected to~ SBS-PAGE and
electrotransferred to PVDF membranes. <Panel A ebrrespondsito détection of labeled
crabohydrate moieties, where present;‘asing the ECLecbasedosystem with exposure to
Hyperfilm. A 7 min exposure is shown. Panel’B’ cotrésponds to“Coomassie Blue R250
staining of an equivalent blot_to~confirm the presence of-proteins. The signal was
captured using a, Bio-Rad GS-800 with Quantity On¢’ software (version 4.4.0).
Approximate molecular weights/(kDa)" cortespond tothe Precision Plus, dual color
markers (usedito verify transfenand-MW):~Lanes loaded with molecular weight markers
were cropped, and lanes weére renumbered relative”to the original gel loading. Arrows
indicatecthe expected migrationof PAT (bar) protein.CLane designations are as follows:

Lane Sample Amount (ng)

1 Trangferrin (positive control) 50
2 Transterrin (positivescontrol) 100
3 Empty -

4 E. coli-produced PAT. (bar) (negative control) 50
5 E, coli-produced PAT (bar) (negative control) 100
6 Enmpty -

7 MON 88701-produced PAT (bar) 50
8 MON8870-produced PAT (bar) 100
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VI.C.3.6. PAT (bar) Functional Activity

The functional activities of the MON 88701- and E. coli-produced PAT (bar) proteins
were assessed using a colorimetric assay that measures PAT (bar) catalyzed release of
coenzyme A (CoA) from acetyl-CoA wupon transfer of an acetyl-group to
phosphinothricin. In this assay, protein-specific activity is expressed as
pmol x minute” x mg" of PAT enzyme.

The experimentally-determined specific activities for the MON 88701- and
E. coli-produced PAT (bar) proteins are presented in Table VI-11. The specifictactivities
of MON 88701- and E. coli-produced PAT (bar) proteins were~364> and
46.2 pmol x minute” x mg™ of PAT (bar), respectively. Because the speeific ‘activities
of the MON 88701-produced and E. coli-produced PAT (bar) proteins fall*within the
preset acceptance criterion (Appendix B.5.7; Table VI-11), th¢,"MON 88701- and
E. coli-produced PAT (bar) proteins were determined to have)equivalent functional
activity.

Table VI-11. PAT (bar) Functional Activity

Preset Acceptance

MON 88701-pr01duced E. Coll-produlced Fimits for MON 88701-
PAT (bar) PAT (bar) duced PAT (bar)?
(umol x minute”x mg™) (nmol X minufe” x mg™) procucec A ( )_1
(umol X minute” X mg™)
36.4 £1.3 46:2 + 2,1 30.17-51.70

"Value refers to mean and standard deyiation.calculated based on@ = 5.
*See Appendix(B.5.7.

VI.C.4:> . MON88701-produced- PAF (bar) Protein Identity and Equivalence
Conclusion

The-MON-88700-praduced PAT (bar) protein purified from cottonseed of MON 88701
was characterized“-and-the «équivalence ~of the immunoreactive and physicochemical
charaeteristics:and functional activity-between the MON 88701- and the E. coli-produced
PAT (bar) proteins was ‘established using a panel of analytical tests: 1) N-terminal
sequence @nalysis of,the MON88701-produced PAT (bar) protein established identity;
2). MALDISTOFE MSanalysis yielded peptide masses consistent with the expected
peptide .masseS" front the" theoretical trypsin digest of the MON 88701-produced
PAT (bar) sequenee; 3) MON 88701-produced PAT (bar) protein was detected on a
western_ blot “probed” with antibodies specific for PAT (bar) protein and the
immunbreaetive properties of the MON 88701-produced and E. coli-produced PAT (bar)
proteins_swerecshown to be equivalent; 4) the electrophoretic mobility and apparent
molecular weight of the MON 88701-produced and E. coli-produced PAT (bar) proteins
were shown to be equivalent; 5)glycosylation status of MON 88701- and
E. coli-produced MON 88701 PAT (bar) proteins were determined to be equivalent; and
6) functional activity of the MON 88701- and E. coli-produced PAT (bar) proteins were

demonstrated to be equivalent.
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Taken together, these data provide a detailed characterization of the
MON 88701-produced PAT (bar) protein and establish the equivalence of the
MON 88701-produced and the E. coli-produced PAT (bar) proteins. This equivalence
justifies the use of protein safety studies conducted in which the E. coli-produced
PAT (bar) protein was used as a test substance.

VL.D. Expression Levels of MON 88701 DMO and PAT (bar) Proteins in
MON 88701

MON 88701 DMO and PAT (bar) protein levels in various tissues of MQ@N 88701
relevant to the risk assessment were determined by a validated enzymedlinked
immunosorbent assay (ELISA). Tissues of MON 88701 were collecteéd from four
replicate plots planted in a randomized complete block field desigmyduring-the 2010
growing season from the following eight field sites in the U.S{"Arkansas (ARTI),
Georgia (GACH), Kansas (KSLA), Louisiana (LACH), North Caroliha (NCBD), New
Mexico (NMLC), South Carolina (SCEK) and Texas (TXPL):; MON 88701 plots were
treated at the 3-5 leaf stage with glufosinatecherbicide. at the\ltabel: rate €0.5 b acid
equivalence a.e./acre) and at the 6-10 leaf stage with dicamba herbicide atthe label rate
(0.5 1b a.e./acre). The field sités’were representative.af cotton preducing regions suitable
for commercial production.c ‘Seed, pollen, root, and over-season.leaf (OSL-1 through
OSL-4) tissue samples were collected-from each-replicated plot-at all field sites, except
OSL1 at TXPl and OSk4 at LACH:

VI.D.1. MON 88701 DMOExpression-Levels

MON 88704-DMO protein.levels ‘were-determinedin allseven tissue types. The results
obtained From‘ELISA™ analysespare .Summarized>in Fable VI-12 and the details of the
materials and methodsare described innAppehdix:C: Due to a limited amount of tissue,
moisturecontent was' nozmeasured-for pollen;-therefore, pollen is reported on a fresh
weight(fw)_basis only., MON 88701 DMOxprotein levels in MON 88701 across tissue
typés ranged fiom.<LODto 410’ ng/g dw.O;The mean MON 88701 DMO protein levels
were_determined-acrosseight sites, with, the exception of OSL-1 (7 sites) and OSL-4 (7
sites). . Samples <LODyWwere 'notvincluded in mean determinations. The mean
MON88701DMO protein levels were highest in leaf (ranging from OSL-2 and OSL-3 at
240 g/gdw,~OSL4 at-230 pg/eg dw to OSL-1 at 180 ug/g dw), followed by root at
43 ngfg dw;seedrat 2 Lig/gdw, and pollen at 14 pg/g fw.
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Table VI-12. Summary of MON 88701 DMO Protein Levels in Tissues from
MON 88701 Grown in 2010 U.S. Field Trials

MON 88701 MON 88701
Days

DMO DMO 5
Tissue' Developnzlent Afte:r Mean (SD) Mean (SD) LOQ/LOD
Stage Planting (ng/g fw)
(DAP) Range , Range )
(ng/g fw) (ng/g dw)
OSL-1 2-4 leaf 14-25 27 (7.6) 180 (52) 0.168/0:313
13-42 110 —-280
OSL-2 4-7 leaf 25-37 41 (12) 240 (69) 0.168/0.313
19 -65 110 —380
OSL-3 9 leaf - Full flower 35-99 52 (17) 240475) 0.168/0.313
24 — 97 91 =410
OSL-4 Cutout — Full 70-121 57 (18) 230°(59) 0.168/0.313
flower 0.70-91 2.8 =310
Root 50% open flowen< 62-99 14.(3,7) 43 (12) 0.136/0.313
Full flower, 82— 21 26172
Pollen  50% open flower — 68-99 14°(28) NA (NA) 0.043/0.125
Full Flower 0.312110 NA
Seed Maturity 148-183 20 (4:6) 21 (5.0) 0.059/0.313
82=29 8.9-33

'OSL=o¢veriseason leaf. Seed = black seed (ginned and-delitited).

*Thécrop development §tage each tissue was-collected (- et al., 2007).

*Proteini Jevels are expressed as the arithietic-inean and standard deviation (SD) as microgram (ug) of
protein pergram (g) of fissue.on a fiesh weight. basis (fw). The means, SD, and ranges (minimum and
maximun values) wefte calculatedfor each"tissue across all sites (n=32, except OSL-3 n=31 due to one
sample, <LOD, OSIZ1 and 'OSIc=4 n=28 due~to’ missed sample collections, and pollen n=29 due to two
samples expressing <LOD ‘and.one being inconclusive).

‘Protein-level§Zare expressedas pglg on adry weight (dw) basis. The dry weight values were calculated by
dividing theig/gtw by the dry weight conversion factors obtained from moisture analysis data. NA= Not
Applicable.

SLOQ@=limit of quantitatio; LOD=limit of detection.
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VL.D.2. MON 88701-produced PAT (bar) Expression Levels

PAT (bar) protein levels were determined in all seven tissue types. The results obtained
from ELISA are summarized in Table VI-13 and the details of the materials and methods
are described in Appendix C. Due to a limited amount of tissue, moisture content was
not measured for pollen; therefore, pollen is reported on a fresh weight (fw) basis only.
PAT (bar) protein levels in MON 88701 across tissue types ranged from <LOQ to
10 ug/g dw. The mean PAT (bar) protein levels were determined across eight sites, with
the exception of OSL-1 (7 sites) and OSL-4 (7 sites). Samples <LOD were not included
in mean determinations. The mean PAT (bar) protein levels were highest An’ seed at
6.6 ng/g dw, followed by leaf (ranging from OSL-2 at 6.4 pg/g dw, OSL-dyat 5.9 ng/g
dw, OSL-3 at 4.8 png/g dw to OSL-4 at 3.2 ug/g dw), root at 1.8 pg/g dw, and pollen at
0.56 ng/g fw.
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Table VI-13. Summary of PAT (bar) Protein Levels in Tissues from MON 88701
Grown in 2010 U.S. Field Trials

Tissue' Development Days PAT (bar) PAT (bar) LOD/LOQ’
Stage’ After Mean (SD) Mean (SD) (ng/g fw)
Planting Range Range
(DAP)  (ug/gfw)’  (ug/g dw)’
OSL-1 2-4 leaf 14-25 0.84 (0.21) 5.5 (1.5) 0.162/0.188
0.46-14 3.7-9.1
OSL-2 4-7 leaf 25-37 1.1 (0.26) 6.4 (1.4) 0,162/0:188
0.68—1.6 38-94
OSL-3 9 leaf — Full flower 35-99 1.0 (0.34) 4.8 (2.0) 0.162/0.188
0.34-17 1.3£40
OSL-4 Cutout — Full 70-121 0.78.0:29) 3.2 (1\2) 0¢¥62/0.188
flower 042-1.7 20—~ 6.7

Root  50% open flower 62-99 0.56 (0:18) 1.840.75) 0.096/0.188
0.27.50.890" .93 433

Pollen  50% openflower —  %68-99 0756 (0:24) NA (NA) 0.021/0.188
Full-flower 0,27 0.90 NA
Seed Maturity 14821830 6:10(0.95) 6.6 (1.1) 0.032/0.188
4.8 -8R 52-96

'OSL= gverZseason leaf “Seed= black’seed (ginned and detinted):

*The.crop development stage-each tissue. was collected (- et al., 2007).

*Protein levels are expressed as-the.apithmeti¢ mean and, standard deviation (SD) as microgram (ug) of
protein per gram (g)\of tissue on‘a freshdweiglhit basis-(fw). The means, SD, and ranges (minimum and
maximum-values)were Calculated foreach tissue across all sites (n=32, except OSL-1 n=28 due to missed
samplecollections, OSL-4.n=27 due te tnissed. sample collections and one sample expressing <LOD,
OSLe31n=31 due td?one sampleexpressing <LOD, and pollen n=6 due to 26 samples expressing <LOQ).

*Prétein Jevels areexpréssed agyig/gon a dry weight (dw) basis. The dry weight values were calculated by
dividing the, fig/g fw by the dry weight conversion factors obtained from moisture analysis data. NA= Not
‘Applicablé.

LOQ=limit ofiguantitation; LOD=limit of detection.
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VLLE. Generational Stability of MON 88701 DMO and PAT (bar) Protein
Expression in MON 88701

In order to assess the presence of the MON 88701 DMO and PAT (bar) proteins in
MON 88701 across multiple generations, western blot analysis of MON 88701 was
conducted on leaf tissue collected from generations Ry, R3, R4, Rs, and R¢ (Figure V-8) of
MON 88701, and on leaf tissue of the conventional control. Materials and methods are
detailed in Appendix D.

VLE.1. MON 88701 DMO Protein Generational Stability

The presence of the MON 88701 DMO protein in harvested leaf tissue of:the R3;R3, Ry,
Rs, and Rg generations of MON 88701 (Figure V-8) was demonstrated (Figure VI-12).
An E coli-produced MON 88701 DMO standard (1 ng) was used as;a reference for the
identification of the MON 88701 DMO protein. The presence-of MON 88701 DMO
protein in MON 88701 leaf tissue samples was determined by visual comparison of the
bands produced in multiple breeding generations (Figuré“VI-12, Lares . 3-7) to the
MON 88701 DMO reference standard (Figure’ VI-12, Lane ). As shown in Figure
VI-12, MON 88701 DMO pratein was présent in multiple generations: of MON 88701
tissue samples and migrated with a) mobility Jindistinguishablefrom that of the
E. coli-produced protein stahdard analyzed on the same western'blot. As expected, the
MON 88701 DMO prétein was not’detected,in the conventional control extract (Figure
VI-12, Lane 8).
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VLE.2. MON 88701-produced PAT (bar) Protein Generational Stability

The presence of the PAT (bar) protein in harvested leaf tissue of the R,, Rj, R4, Rs, and
R generations of MON 88701 was demonstrated (Figure VI-13). An E. coli-produced
PAT (bar) standard (0.5 ng) was used as a reference for the identification of the
PAT (bar) protein. The presence of PAT (bar) protein in MON 88701 leaf tissue
samples was determined by visual comparison of the bands produced in the multiple
breeding generations (Figure VI-13, Lanes 3-7) to the PAT (bar) reference standard
(Figure VI-13, Lane 1). As shown in Figure VI-13, PAT (bar) protein was present in
multiple generations of MON 88701 tissue samples and migrated with a'“mobility
indistinguishable from that of the E. coli-produced protein standard analyzed on the’same
western blot. As expected, the PAT (bar) protein was not detected in thé conventional
control extract (Figure VI-13, Lane 8).
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VL.F. Assessment of the Potential Allergenicity, Toxicity and Dietary Safety of the
MON 88701 DMO and PAT (bar) Proteins

History of safe use of the introduced protein is a key consideration in the potential for
allergenicity and toxicity and for assessment of dietary safety. The history of safe use of
MON 88701 DMO and PAT (bar) proteins have been previously addressed in Section
VLB.

According to the Codex Alimentarius Commission “if the protein(s) resulting from the
inserted gene is present in the food, it should be assessed for potential allergeni€ity in all
cases” (Codex Alimentarius, 2009). The only human food currently preduced from
cottonseed is refined, bleached, and deodorized (RBD) oil, and to a ‘smallér extent,
linters. RBD oil contains undetectable amounts of protein (Reeves and-Weihfauch, 1979)
and linters are a highly processed product composed of nearly(purec(i.e., >99.9%)
cellulose (NCPA, 2002a; Nida et al., 1996). Because_'RBD oil and linters are processed
fractions that contain negligible amounts of total pfotein and the MON 88701 DMO and
PAT (bar) proteins represents a very small portion of the total proteintin the’ cottonseed
of MON 88701 (Sections VL.F.1.2. and VL.EQ2:2.), an allergenicity toxieity, and dietary
safety assessment is primarily (consideredca theoretical ass¢ssment due to the extremely
low exposure anticipated for food uses o MON 88701.

Nevertheless, followirigithe guidglinies adopted by-the Codex Alimentarius Commission,
an assessment of potential allergenicity ofithe introduced proteins has been conducted by
comparing the characteristies ofythe dntroduced (protein to characteristics of known
allergens (Codex Alimentarius, 2009). A~ protein 1§ not likely to be associated with
allergenicity,if: 1) the protein is from a-nonallergenic source; 2) the protein represents
only a very small portionof the'total-plantprotein; 3)the protein does not share structural
similarities~to known ‘allergens based-on the amino acid sequence; 4)the protein is
rapidly digested in mammalian gastrointestinal systems; and 5) the protein is not stable to
heat, treatmient. ~The MON:88701. DMO and”PAT (bar) proteins in MON 88701 have
beenw assessed, for. theiripotential. dllergenicity according to these safety assessment
guidelines;

The assessment of the‘potential toxicity of an introduced protein is based on comparing
the bloghemical characteristics-of the introduced protein to characteristics of known
toxinsz® The” MON 8§8701..DMO and PAT (bar) proteins in MON 88701 have been
assessedfor their potential toxicity based on these criteria and are discussed in Section
VILF3.

VLF.1: Assessment of Potential Allergenicity of MON 88701 DMO Protein
VIL.F.1.1. Safety of the Donor Organism

As described in Section I, the dmo gene is derived from the bacterium
Stenotrophomonas maltophilia (Palleroni and Bradbury, 1993). S. maltophilia is
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ubiquitous in the environment and is found associated with the rhizosphere of plants.
S. maltophilia can be found in a variety of foods and feeds, and is widespread in the
home environment (Section III). Exposure to S. maltophilia is incidental to its presence
in food. It has been isolated from “ready to eat” salads, vegetables, frozen fish, milk, and
poultry (Qureshi et al., 2005; Ryan et al., 2009). S. maltophilia can be found in healthy
individuals without causing any harm to human health (Denton et al., 1998) and
infections caused by S. maltophilia are extremely uncommon (Cunha, 2010). Strains
have been found in the transient flora of hospitalized patients as a commensal organism
(Echemendia, 2010) and, similar to the indigenous bacteria of the gastrointestinal tract,
S. maltophilia can be an opportunistic pathogen (Berg, 1996). As such, S. maltophilia is
of low virulence in immuno-compromised patients where a series of risk factors((severe
debilitation, the presence of indwelling devices such as ventilator tubes.or catheters, for
prolonged periods of time and prolonged courses of antibiotics) must occur for
colonization by S. maltophilia in humans (Ryan et al., 2009). Therefore; infections by
S. maltophilia almost exclusively occur in hospital settings, in which.casecthey are only
present in a minimal percentage of infections (Ryart’et al., 2009). Finally, S. maltophilia
has not been reported to be source of allergens.

The ubiquitous presence of S, \maltophiliayin the environsent, the presence in healthy
individuals without causing, infections} the incidenitalcpresence in “foods without any
adverse safety reports, and, the lack of reportedcallergenicity establishes the safety of the
donor organism.

VL.F.1.2. The MON 88701 DM@,Protein as'a Proportion of Total Protein

The MON 88701 DMQyprotein was detected.an albplant-tissues assayed, at a number of
time points dutring, the growingzseason (Table VI-12);* Concerns for assessing potential
allergenicity - are~less xelevant to MON88701 since the only human food currently
produced’fromcottonseed" is;.fefined;” bleached, and deodorized (RBD) oil, and to a
smaller-extent, linters."RBPCoil contains undetectable amounts of protein (Reeves and
Weihrau¢h, 1979).and linters.are a.highly processed product composed of nearly pure
(1e., 299%)-cellulose (NCPA,2002a; Nida et al., 1996). Because RBD oil and linters are
pracessed fractionsCthatceontain negligible amounts of total protein an allergenicity
assessment; s primarily considered a theoretical assessment. However, since cottonseed
is the’ source «Of cottonseed oiliand linters, cottonseed is the most appropriate tissue to
assess the potential fodd allergenicity of MON 88701. The mean level of MON 88701
DMO protein-in cottenseed of MON 88701 is 21 pg/g dw. The mean percent dry weight
of total protein inseed,;of MON 88701 is 27.91% (or 279,100 ng/g; Table VII-2). The
petcentage of MONEB8701 DMO protein in MON 88701 seed is calculated as follows:

(21 pg/gs 279100 pg/g) x 100% = 0.008% or 80 ppm of total cottonseed protein

Therefore, the MON 88701 DMO protein represents a very small portion of the total
protein in the cottonseed of MON 88701 and due to the harsh conditions used in
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cottonseed processing is most likely absent in the oil and linters that are used for food
production.

VI.F.1.3. Structural Similarity of MON 88701 DMO to Known Allergens

The Codex guidelines for the evaluation of the allergenicity potential of introduced
proteins (Codex Alimentarius, 2009) are based on the comparison of amino acid
sequences between introduced proteins and allergens, where allergenic cross-reactivity
may exist if the introduced protein is found to have at least 35% amino acid identity with
an allergen over any segment of at least 80 amino acids. The Codex guidéline also
recommends that a sliding window search with a scientifically justified peptide sizé-could
be used to identify immunologically relevant peptides in otherwise unrelated proteins.
Therefore, the extent of sequence similarities between the MON 88701 DMO protein
sequence and known allergens, gliadins, and glutenins was assesséd using the FASTA
sequence alignment tool and an eight-amino acid)sliding window’ search (Codex
Alimentarius, 2009; Thomas et al., 2005). The methods used are summarized below and
detailed in Appendix E. The data generated from these-analyses-confirm that the
MON 88701 DMO protein does not share amino acid sequence similarities with known
allergens, gliadins, or glutenins.

The FASTA program direéctly compares amino)acid” sequences (i.e., primary, linear
protein structure). TS alignment data may be -used to infer shared higher order
structural similarities* between'-twoz sequences? (i.e:;” secondary and tertiary protein
structures). Proteins that share a high degreeof similarity throughout the entire sequence
are often homotogous. By definition, homolegous.proteins have common secondary
structures, @and three-dimensional“configuration, -and, ¢onsequently, may share similar
functions® The allergen; gliadin,.and glutenin sequence database (AD 2011) was
obtained front Food Adlergy Research and Resource Program Database (FARRP, 2011)
and.was tsed for the’evaluation of sequenee’ similarities shared between the MON 88701
DMOprotein and-all proteins) The“AD;201:1"database contains 1,491 sequences. When
used to -align the sequence of the introduced protein to each protein in the database, the
FASTA" algorithm produces:an ‘E-score (expectation score) for each alignment. The
E-seore isa statistical'measure.of theé-likelihood that the observed similarity score could
have.woccurted by “chance in-a.search. A larger E-score indicates a low degree of
simiarity-between the query sequence and the sequence from the database. Typically,
alignments Between two sequiences which have an E-score of less than or equal to 1x10”
are_considered. to have meaningful homology. Results indicate that the MON 88701
DMOCprotein séquence’ does not share meaningful similarity with sequences in the
allergen-database. -No alignment met nor exceeded the threshold of 35% identity over 80
aminoZacids fecommended by Codex Alimentarius (2009) or had an E-score of less than
or equal-to 1x 107,

A second bioinformatic tool, an eight-amino acid sliding window search, was used to
specifically identify short linear polypeptide matches to known allergens. It is possible
that proteins structurally unrelated to allergens, gliadins, and glutenins may contain
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smaller immunologically meaningful epitopes. An amino acid sequence may have
allergenic potential if it has an exact sequence identity of at least eight linearly
contiguous amino acids with a potential allergen epitope (Hileman et al., 2002; Metcalfe
et al., 1996). Using a sliding window of less than eight amino acids can produce matches
containing considerable uncertainty depending on the length of the query sequence
(Silvanovich et al., 2006) and are not useful to the allergy assessment process (Thomas et
al., 2005). No eight contiguous amino acid identities were detected when the
MON 88701 DMO protein sequence was compared to the proteins in the AD 2011
sequence database.

The bioinformatic results demonstrated there were no biologically relevant sequence
similarities to allergens when the MON 88701 DMO protein sequence‘was-used as a
query for a FASTA search of the AD 2011 database. Furthermore, noGhort:(€ight amino
acid) polypeptide matches were shared between the MON 88701 DMO protein sequence
and proteins in the allergen database. These data-Show that @the MON.88701 DMO
protein sequence lacks both structurally and immunologically relevant Similarities to
known allergens, gliadins, and glutenins.

VI.F.1.4. Digestibility of MON88701 DMO Protein

Proteins introduced into commercialcrops using)biotechnologyare evaluated for their
safety for human and @nimal consumption. [Proteins’ aretan egssential dietary component
for humans and animals, and mest are’rapidly degraded-to the component amino acids for
nutritional purpeses (Hammondand dez, 2011)¢~ Therefore, evaluating a protein’s
intrinsic sensitivity to preteolyticdigestion-with.enzymes of the gastrointestinal tract is a
key aspectto understahding:the safety‘of any introduced proteins in GM crops. One
characteristic of’protein toxins and many allergens is their ability to withstand proteolytic
digestion by enzynies present in the gastrointestinabtract (Astwood et al., 1996; Moreno
et al., 2005; Vassilopoulon-et.ally 2006; Vieths et-al., 1999). Allergenic proteins or their
fragments, swhenspresentedt0 the ‘intestinakimmune system, can lead to a variety of
gastrointéstinal, and systemic manifestations)of immune-mediated allergy. The complete
enzymatic, degradation©f antingested protein by exposure to gastric pepsin and intestinal
pancreatie’ proteases makes it~highly-unlikely that either the intact protein or protein
fragment(s)@will reach ¢he absorptive epithelial cells of the small intestine where antigen
pracessing’ cells reside (Moreho’ et al., 2005). To reach these cells, protein or protein
fragment(s) must, first;pass through the stomach where they are exposed to pepsin and
then-thecduodénum where they are exposed to pancreatic fluid containing a mixture of
egnzymes called-pancreatin. Therefore, the digestive fate of MON 88701 DMO was
assessed\usingrassays with both simulated gastric fluid (SGF) containing pepsin and
simulated intestinal fluid (SIF) containing pancreatin.

A correlation between protein digestibility in simulated gastric fluid (SGF) and the
likelihood of the protein being an allergen has been previously reported (Astwood et al.,
1996), but this correlation is not complete (Fu et al., 2002). The SGF assay protocol has
been standardized based on results obtained from an international, multi-laboratory ring
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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 MON 88701 DMO protein to pepsin digestion was assessed using
this standardized in vitro pepsin digestion protocol that utilized a physiologically relevant
acidic pH to simulate conditions in a stomach.

VL.F.1.4.1. Digestibility of MON 88701 DMO in SGF

The digestibility of E. coli-produced MON 88701 DMO in SGF was assessed using two
methods: visual analysis of a Brilliant Blue G Colloidal stained SDS-PAGE?>gel and
visual analysis of a western blot probed with an anti-DMO polyclonal antibody. Methods
related to SGF analysis are described in Appendix F.

Digestibility of E. coli-produced MON 88701 DMO in SGF was evaluated over time by
analyzing digestion mixtures incubated for targeted“time intervals. \CFor SDS-PAGE
analysis, approximately 1 ug of total protein was @nalyzed for each’time-point (Figure
VI-14). The controls, SGF NO and SGF N7 (Figure VI-14, Lanes 2“and>13), which
evaluate the stability of the pepsin in the test’ system (SGE) lacking the’ MON 88701
DMO protein, demonstrated that the pepsin was observedcas axStained protein band at
~38 kDa throughout the experimental phase.

Visual examination of,“SDS-PAGE data showed~ that“the “intact E. coli-produced
MON 88701 DMO protein was-completely digested within 0.5 min of incubation in SGF
(Figure VI-14, Lane 5). The pepsin (<38 kPa) and the;MON 88701 DMO (~39 kDa)
protein migrated’to similar“positions ‘in this'gelsystem. However, the intensity of the
stained protéin band at SGF: timé zero:(TO) (Figure” VIXI4, Lane 4 pepsin plus DMO)
appears to, be.the¢ combination of the intensity of both 'proteins when they are each run
separately (FigureCVI-14, Lane 2, pepsin-alone and-Lane 3, DMO alone). After 0.5 min
digestion(SGF T1)the intensity of the ~38 kDa band was reduced to approximately the
same-level.as-observedfor pepsin alone’(SGF-NO) (Figure VI-14, compare Lanes 2 and
5) suggesting that the’ intact MON 88701¢DMO protein was digested. In addition, no
fragments, of the. MON,8870F DMO protein were observed at 0.5 min of digestion or
thereafter.

No-change in the [E. coli-praduced MON 88701 DMO protein band intensity was
obseryed in@he absence of pepsin in the controls SGF PO and SGF P7 (Figure VI-14,
Lanes 3 and 12)indicating that the digestion of the MON 88701 DMO protein was due to
the proteolytic activity,of pepsin present in SGF and not due to instability of the protein
while'incubated-at pH~1.2 at ~37 °C for 60 min.

For the SDS-PAGE analysis, the LOD of the MON 88701 DMO protein was not
determined because intact MON 88701 DMO protein and pepsin were not separated in
this gel system. Therefore, the percent digestion of intact MON 88701 DMO protein was
not estimated on Brilliant Blue G Colloidal stained gel. Digestion of MON88701 DMO
protein was confirmed and the LOD was calculated using western blot analysis Figure
VI-15). In summary the results from visual analysis of a Brilliant Blue G Colloidal
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stained SDS-PAGE gel show that E coli-produced MON 88701 DMO protein is rapidly
digested in SGF.

LaneZ 1 2 34 567 8 9101112 13 14
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Figure VI-14. Colloidal Blue Stained SDS-PAGE Gel Showing' the Digestion of
Purified E. coli-produced™ON 88701 DMO Protein’in Simulated Gastric Fluid

Brilliant Blue G Colloidal stained’SDS-PAGE’ gelsiwere used'to assess the digestibility of
MON 88701 DMQO, in SGF.. “Protg¢ins wete subjected to~SDS-PAGE and detected by
staining with Brilliant Blue G «olloidal ;stain. ¢, E. ¢oli-produced MON 88701 DMO
protein was Joaded at 1.fig per-lang;based-on pre-digestion concentrations. Approximate
molecular, weights (kDa) are'shown onthe 1&ft ofeeach.gel, and correspond to the markers
loaded:"Empty lanes on the" gelCwere=cropped from the image. T = time. Lane
designations are as followst

Incubation Time

Lane Sample (min)
1 Mark(12 MWM -
2 SGF NO(No DMO control) 0
3 SGF PO (No pepsin control) 0
4 SGF - TO 0
5 SGF T1 0.5
6 SGF T2 2
7 SGF T3 5
8 SGF T4 10
9 SGF T5 20
10 SGF T6 30
11 SGF T7 60
12 SGF P7 (No pepsin control) 60
13 SGF N7 (No DMO control) 60
14 Mark 12 MWM -
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For the western blot analysis of MON 88701 DMO digestibility in SGF, the blot used to
assess the stability of the MON 88701 DMO protein to pepsin digestion (Figure VI-15
Panel A) was run concurrently with a blot to estimate the LOD of the intact MON 88701
DMO protein (Figure VI-15 Panel B). Twenty ng of E. coli-produced MON 88701 DMO
protein was analyzed by western blot for each time point. No immunoreactive bands
were observed in controls SGF NO and SGF N7 (Figure VI-15 Panel A, Lanes 2 and 13).
This result indicates that non-specific interactions between the test system components
and the DMO-specific antibody did not occur under these experimental conditions.

Western blot analysis demonstrated that the MON 88701 DMO protein was<digested
below the LOD within 0.5 min of incubation in SGF (Figure VI-15 PanelhA, Larne 5).
The LOD of the MON 88701 DMO protein was visually estimated to be.0.2 ng" (Figure
VI-15 Panel B, Lane 7). The LOD estimated for the MON 88701 DM protein was used
to calculate the maximum amount of intact MON 88701 DMO protéin that could remain
visually undetected after digestion. This corresponded-to approximately-1.0% of the total
MON 88701 DMO protein loaded. Based on the western blot LOB for the MON 88701
DMO protein, it can be concluded that within.0:5 min mere than 99% (100% - 1.0% =
99%) of the intact MON 88701 DMO proteit.was digested and no ©therfragments were
observed.

No change in the MON 88701 DMO protein band intensity. was-observed in the absence
of pepsin in the controds SGF PQrand P7 (Figure VI-15Panegl. A, Lanes 3 and 12). This
result reaffirms that the MON 88701dMO protein was stable in the test system without
pepsin.

As indicated-on the LOD blet; 2 ngof ihtactMON-88701“DMO was readily detected by
the antibedy and blotting métheds used forthis analysis (Figure VI-15, Panel B, Lane 4).
Thusthe 201g per laneloaded to assessydigestibility in SGF represented a heavy loading
of the MON 88701 ®DMOQprotein for-western blot analysis; this amount of MON 88701
DMOprotein was applied td’increase the probability that any intact protein or protein
fragments’ of MON88701 DMO would.be visible. Under those loading conditions,
minor aggregation” and) breakdown proeducts of the MON 88701 DMO protein were
observed‘in the.absence of digestion (Figure VI-15, Panel A, Lanes 3, 4, and 12).

In ssummary,the ‘westérn analysis demonstrate that greater than 99% of the
E-coli-produced MON®8701, DMO protein was digested in SGF within 0.5 min. and
other imninoreactive bands were not detected.
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Figure VI-15. Western Blot Analysis of Purified E. coli-produced~-MON 88701
DMO Protein in Simulated Gastric Fluid

Western blots probed with an anti-DMO antibody,were used to-assess the digestibility of
MON 88701 DMO in SGF. Approximate molecular weights (kDa) ar¢-shown on the left
of each gel, and correspond to the markers loaded. Empty langs on the gels were cropped
from the images. A 0.5 min.exposure.is.shown. T-= time. “Panel“A corresponds to
E. coli-produced MON 88701 DMO protein digestion.in"SGE. Based on pre-digestion
protein concentrations, 20°ng of total protein was lpaded in eac¢h lane containing DMO
protein (SGF TO-SGE T7). Panel'B eorresponds_to theanalysis to determine LOD of
E. coli-produced MON 88701-DM@.” Indicated ameunts0f the DMO protein from the
SGF TO sampleavere loadedyto estimatethe EOD oftheprotein. Lane designations are as
follows:

Pamnel A Panel B
Lane Sample Incubation Lane Sample Amount
Time (niin) (ng)
1 Preeision Plus MWM, - 1 Precision Plus MWM -
2 SGF NO (NeDMO, 0 2 TO, protein+SGF 10.0
control)
3 SGF PO(No Pepsin 0 3 TO, proteint+SGF 4.0
Control)
4 SGEF TO 0 4 TO, protein+SGF 2.0
S SGF T1 0.5 5 TO, proteintSGF 1.0
6 SGET2 2 6 TO, proteintSGF 0.4
7 SGF T3 5 7 TO, protein+SGF 0.2
8 SGE.T4 10 8 TO, proteintSGF 0.1
9 SGF TS 20 9 TO, proteintSGF 0.05
10 SGE-T6 30 10 TO, proteint+SGF 0.02
11 SGF T7 60 11 TO, proteintSGF 0.01
12 SGF P7 60 12 Precision Plus MWM -
13 SGF N7 60

14 Precision Plus MWM -
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VI.F.1.4.2. Digestibility of MON 88701 DMO in SIF

The digestibility of the E. coli-produced MON 88701 DMO protein in SIF was assessed
by western blot (Figure VI-16). The western blot used to assess the in vitro digestibility
of the MON 88701 DMO protein in SIF (Figure VI-16, Panel A) was run concurrently
with a western blot used to estimate the LOD (Figure VI-16 Panel B) of the intact
MON 88701 DMO protein in this assay. Methods for SIF analysis are described in
Appendix F. The gel used to assess the digestibility of the MON 88701 DMO protein in
SIF by western blot was loaded with 20 ng total protein (based on pre-digestion protein
concentrations) for each of the incubation time points. No immunoreactive bands were
observed in controls SIF NO and SIF N8, which represent the SIF test system without E.
coli-produced MON 88701 DMO protein (Figure V1-16, Panel A, Lanes 2'and. 14). This
result demonstrates the absence of non-specific antibody interactionsOwith:the SIF test
system.

Western blot analysis demonstrated E. coli-produced MON 88701<DMO" protein was
digested to a level below the LOD within 5 min 0f incubation in SIF (Figure:V1-16 Panel
A, Lane 5), the first time point assessed. The@OD of the MON 88701 DMO protein was
visually estimated to be 0.2 ng{(Figure VI=}6, Panel.By Lane 7).« ThisdOD was used to
calculate the maximum amount of MON83701 DMO protein that could remain visually
undetected after digestion,  which cortesponded-te approximately. 1% of the total protein
loaded. Therefore, based on thesLOD, mere than 99% (100% - 1% = 99%) of the
MON 88701 DMO  protein was digested.in, SIF within)5 min. A faint immunodetectable
band of less thani~12 kDa was observed-at the 5 min time point in SIF, but was gone by
15 min. No other immunoreactive bands were detected’in any other digestion specimens.

Comparison of'the signalfor Eocolisproduced MON 88701 DMO protein in the controls
SIF PO “and: SIF P8 (Figure VI-16 Panel” A, Lanes>3 and 13), which represent the test
system without pancreatin, suggests-that MON-88701 DMO showed some tendency to
dggregate when .incubated i’ the. test systenbuffer at 37 °C for 24 h. However, the
MON 88701 BDMO. protein‘is still readily.observed in the SIF P8 sample, indicating that
the lack of MON. 88700 DMO in the SIF T1 sample is due to pancreatin activity rather
than protein aggregation,

In ;summary, the results from.this analysis demonstrate that greater than 99% of the
E colizproduced MON-88701,DMO protein was digested in SIF within 5 min.
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Figure VI-16. Western Blot Analysis of Purified E. coli-preduced MON 88701
DMO Protein in Simulated Intestinal Fluid

Western blots probed with an anti-DMO antibody were used*to assesscthe digestibility of
MON 88701 DMO in SIF. Approximate molecular weights (kDa) are shown on the left
of each gel, and correspond._to’ the markers loaded” A~0.5 min eXposure is shown.
T =time. Panel A corresponds to E. colizproduced MON®&870 bDMO protein digestion in
SIF. Based on pre-digestion proteinconcentrations, 20 ng of the-tetal protein was loaded
in each lane containing.DMO protein.. PanebB cotresponds to. the analysis to determine
LOD of E. coli-produced MON'88701 DMO. <Indicated @mounts of the DMO protein
from the SIF TO.sample wereoloaded toestimate the'LOB>of the protein. Empty lanes on
the blot were ctopped from the'image. Lane desighations ate as follows:

Panel A Panel B
Lane Sample Ineubation Lane Sample Amount
Time (ng)
1 Precision Plus MWM = 1 Precision Plus MWM -
2 SIF NO (No BMO 0 2 TO, protein+SIF 10
control)
3 SIF;P0 (Nopangereatin 0 3 TO, protein+SIF 4.0
control)
4 SIETO 0 4 TO, protein+SIF 2.0
S SIF T 5 min 5 TO, protein+SIF 1.0
6 SIET2 15 min 6 TO, protein+SIF 0.4
7 SIF T3 30 min 7 TO, protein+SIF 0.2
8 SIECF4 1 hr 8 TO, protein+SIF 0.1
9 SIF TS 2 hr 9 TO, protein+SIF 0.05
10 SIET6 4 hr 10 TO, protein+SIF 0.02
11 SIFT7 8 hr 11 TO, protein+SIF 0.01
12 SIF T8 24 hr 12 Precision Plus MWM -
13 SIF P8 24 hr
14 SIF N8 24 hr

15 Precision Plus MWM -
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VI.F.1.4.3. Digestibility of MON 88701 DMO - Conclusions

Digestibility of the MON 88701 DMO protein was evaluated in SGF and SIF. The
results of the study demonstrate that greater than 99% of the E coli-produced
MON 88701 DMO protein was digested in SGF within 0.5 min, when analyzed by
Brilliant Blue G Colloidal stained SDS-PAGE and by western blot using a DMO-specific
antibody. Additionally, at least 99% of the MON 88701 DMO protein was digested
within 5 min during incubation in SIF.

Results from the digestibility experiments show that E coli-produced MON 88701 DMO
protein is rapidly digested in the in vitro model gastrointestinal digestive system,‘Rapid
digestion of the E coli-produced MON 88701 protein in SGF and SIF support the
conclusion that the MON 88701 DMO protein is highly unlikely to pose-a safety concern
to human and animal health.

VIL.F.1.5. Heat Stability of the Purified MON 88701 DMO Protein

Temperature can have a profound effect on“the structure and fanctien’ of proteins.
Cottonseed processing involves treatment of ¢ottonseed-for hours with temperatures from
88 °C to greater than 130 °C for meal processing and up:to 230 °C*for deodorization of
the oil (Harris, 1981; NCPA, 1993).” In addition ;the processing of linters involves
processing at temperatgres greater.than 100 °C(AQES, 1991)._Therefore it is reasonable
to assume that the conditions encountered during’the processing of cottonseed and linters
from MON 887043 will have" an,‘effect” on~the functional activity and structure of
MON 88701 DMO proteint” when eonsumed in“different feed products derived from
MON 88701.and in human food productsiin the-unlikely €vent protein is present.

The effect of heatdreatment ot the activity of & colizproduced MON 88701 DMO protein
was_‘evahuated <using. purified protein. The method for evaluating heat stability is
described in“Appendix(G. Heat-treated samples and an unheated control sample of
E coli-produced MON 88701 DMO proteim-were analyzed: 1) using a functional assay to
assess the impact of temiperature on-the enzymatic activity of MON 88701 DMO protein;
and,2) using SDS-PAGE to-assess theimpact of temperature on protein integrity.

Aliquots of E coli-produced™™MON 88701 DMO were heated to 25, 37, 55, 75, and 95 °C
for '15.@and 30 minj"while"a separate aliquot of E coli-produced MON 88701 DMO was
maintained-on ice forthe duration of the heat treatments to serve as a temperature control.
The effect of heat'treatent on the activity of MON 88701 DMO was evaluated using a
functional‘activity assay (Appendix B, Section B.5.6.1., and Appendix G). The effect of
heat tréatment onCthe integrity of the MON 88701 DMO protein was evaluated using
SDS-PAGE analysis of the heated and temperature control MON 88701 DMO samples.

The effects of heating on the functional activity of E coli-produced MON 88701 DMO
are presented in Tables VI-14 and VI-15. The functional activity of MON 88701 DMO
was unaffected at 25°C and 37°C for 15 and 30 min. The functional activity of
MON 88701 DMO was below the LOQ of the assay following incubation at 55 °C or
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higher for 15 min or more, indicating that the majority of the functional activity of
MON 88701 DMO had been lost during heating. These results suggest that temperature
has a considerable effect on the activity of MON 88701 DMO.

Analysis by SDS-PAGE stained with Brilliant Blue G Colloidal demonstrated that the
MON 88701 DMO control treatment and reference standard contain a major band at
~38 kDa, corresponding to the MON 88701 DMO protein (Figures VI-17 and VI-18,
Lanes 2 and 8). No apparent decrease in the intensity of this band was observed in
heat-treated MON 88701 DMO at any temperatures at 15 or 30 min (Figure VI-17, Lanes
3-7 and Figure VI-18, Lanes 3-7).

These data demonstrate that E. coli-produced MON 88701 DMO remains’inta¢t, but is
deactivated at temperatures 55 °C and above. Therefore, in the unlikely event that
processed cottonseed oil or linters contain protein (NCPA, 20024; Nida et al., 1996;
Reeves and Weihrauch, 1979), it is reasonable to (conclude that MON 88701 DMO
protein would not be consumed as an active protein in fogdJor feed products due to
standard processing practices that include heat tréatment.
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Table VI-14. Activity of E. coli-produced MON 88701 DMO Protein after
15 Minutes at Elevated Temperatures

Temperature Functional Acti\lfity N Relative Activity’
(nmol DCSA X minute” X mg™) (% of unheated control)

Unheated Control (0 °C) 6.74 100%

25°C 6.29 93%

37°C 7.48 111%

55°C Below LOQ’ <22%

75 °C Below LOQ’ <22%

95 °C Below LOQ’ <22%

' Mean specific activity determined from n=3.
2 Relative activity = [activity of sample/ activity of unheated control] x 100; DMO protein activity of Gnhéated control

was assigned 100%.
>The LOQ is 1.5 nmol DCSAxmin™'xmg™ of E. coli-produced MON 88701 DMO protein

Table VI-15. Activity of E. coli-produced” MON-88701 DMO , Protein after
30 Minutes at Elevated Temperatures

Temperature Fun¢tional Acti‘;ity & Relative Activity
(nmoLDCSA X minute X mg>) (% of unheated control)
Unheated Control (0:°C) 674 100%
25°C 7.36 109%
37°C 728 108%
5506 Below EOQ’ <22%
75°C Below LOQ’ <22%
954€ Below, LOQ’ <22%

"MeanGpecific activity determined from n=3.
2 Relative aétivity = [activify of sample/-activityof-unheated control] x 100; DMO protein activity of unheated control

was assigned 100%.
The LOQ is, L5 nmeDDCSAxmin'xrg ' of E. coli-prodiiced MON 88701 DMO protein.
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Figure VI-17. SDS-PAGE of E. coli-produced MON 88701.DMO!
Heat Treatment for 15 Minutes
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Heat-treated samples <of” E. colizptoduced MON&870+“DMO" (3.3 pg total protein)

subjected to SDS-PAGE and stained®with Brilliant-BluecG Colloidal.

Approximate

molecular weights(kDa) are, shown on‘the xight:and correspond to molecular weight

markers in lane$”1 and 10.. Eane‘designations’are‘as folows:

Lane Description Amount (pg)
1 Broad Range MWM 5.0
2 Eleoli-produded MON 88701 DMO Unheated Control (0 °C) 3.3
3 E:eoli-produeed MON 88701 DMO 25 °C 33
4 E. coli=producedMON®8701 DMO 37 °C 33
5 E. coli-ptodueed MON 88701 DMO 55 °C 33
6 E. calizproduced MON 88701 DMO 75 °C 3.3
7 E. coli-produced MON 88701 DMO 95 °C 3.3
8 E: coli-produced MON 88701 DMO Reference 3.3
9 E. coli-produced MON 88701 DMO Reference 0.33
10 Broad Range MWM 5.0
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Figure VI-18. SDS-PAGE of E. coli-produced MON 88701, DMO Protein Following
Heat Treatment for 30 Minutes

Heat-treated samples of E. coli-produced MON-88701- DMO (3.3 ug total protein)
subjected to SDS-PAGEand stained” with BulliantoBlue.'G Colloidal. Approximate
molecular weights (kDa) are shewn on thezrightyand ©orrespond to molecular weight
markers in lanes 1 and 10. Lan¢ designhations are‘as follows:

Lane Description Amount (pg)
1 Broad Range MWM 5.0
2 E. coli-produced MON 88701 DMO Unheated Control (0 °C) 33
3 E.coli-producéd MON 88701 DMO 25 °C 3.3
4 E. coli-produced MON88701 DMO 37 °C 3.3
5 Exeolisproduced MON 88701 DMO 55 °C 3.3
6 E. colizproducedMON 88701 DMO 75 °C 3.3
7 E.-eoli-produeéd MON 88701 DMO 95 °C 33
8 E:.coli-produeed MON 88701 DMO Reference 33
9 E. coli-produced MON 88701 DMO Reference 0.33
10 Broad Range MWM 5.0

Monsanto Company 11-CT-239F 125 of 343



VLF.2. Assessment of Potential Allergenicity of PAT (bar) Protein

The safety of PAT protein present in biotechnology-derived crops has been extensively
assessed (ILSI-CERA, 2011) and in 1997 a tolerance exemption was issued for PAT
proteins by U.S. EPA (1997). Numerous glufosinate-tolerant products including those in
cotton, corn, soy, canola, sugarbeet, and rice have been reviewed by the FDA (U.S. FDA,
1995a; 1995¢; 1995b; 1997; 1998b; 1998a; 1999; 2002) with no concerns identified.
Further, a comprehensive study on the safety of PAT proteins present in biotechnology-
derived crops (Hérouet et al., 2005) demonstrated the safety of the donor organism, lack
of sequence homology to know allergens, rapid degradation in gastric and-‘4ntestinal
fluids and loss of functional activity following heat treatment. Hérouet et al;” coneluded
that there is a reasonable certainty of no harm resulting from the inclusion“of PAT
proteins in human food or animal feed. The data below were generated to.confirm the
previously documented safety assessments.

VIL.F.2.1 Safety of the Donor Organism

As described in SectionIIl, the bar (gene is .derivegd  from “the bacterium
Streptomyces hygroscopicus (Thompson et al., 1987); 'The ubiquitous presence of S.
hygroscopicus in the environment, the widespread:human exposure ‘without any adverse
safety or allergenicity reports, and the-Successiverreviews of-several glufosinate-tolerant
events with no safety énallergenicity issues identified establishes the safety of the donor
organism.

VLF.2.2. The‘MON 88701-produced PAT (bar) Protein as a Proportion of Total
Protein

The MON 88701=produced PAT (bar) proteincwas, detected in all plant tissues assayed, at
a number;of time points’ dunirg the growing:. season (Table VI-13). Concerns for
assessifng potential-alletgenicity arerlessirelevant to MON 88701 since the only human
food, currently produ¢ed from cottonseed is-refined, bleached, and deodorized (RBD) oil,
and tola’ smaller ‘extent; linfers, “RBDoil contains undetectable amounts of protein
(Reeves and Weihrauch, 1979) and linters are a highly processed product composed of
nearly:pure(i.e., >99%y)celulose {NCPA, 2002a; Nida et al., 1996). Because RBD oil
and dinters ‘are processed fractions that contain negligible amounts of total protein an
allergenicityZassessment" is jprimarily considered a theoretical assessment. However,
sinee " cottonseed is<the source of cottonseed oil and linters, cottonseed is the most
appropriate-tissue-to assess the potential food allergenicity of MON 88701. The mean
level-of MON 88704+produced PAT (bar) protein in seed of MON 88701 is 6.6 pug/g dw.
The mean.percent dry weight of total protein in seed of MON 88701 is 27.91% (or
279,100.4tg/g; Table VII-2). The percentage of MON 88701-produced PAT (bar) protein
in MON 88701 seed is calculated as follows:

(6.6 ng/g +279,100 ng/g) x 100% = 0.002% or 20 ppm of total cottonseed protein
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Therefore, the MON 88701-produced PAT (bar) protein represents a very small portion
of the total protein in the cottonseed of MON 88701 and due to the harsh conditions used
in cottonseed processing is most likely absent in the oil and linters that are used for food
production.

VLF.2.3. Structural Similarity of PAT (bar) to Known Allergens

The scientific justification and methodology for these analyses are provided in Section
VLF.1.3. The methods used are detailed in Appendix E. The results are provided below.

The FASTA analysis (as described in Section VI.F.1.3.) indicate that the:PAT)(bar)
protein sequence does not share significant similarity with sequences aw theallergen
database. No alignment met or exceeded the threshold of 35% identity ovetr-80 amino
acids recommended by Codex Alimentarius (2009) or had an E-score of less than or
equal to 1x107.

The bioinformatic analysis of the eight-amino acid sliding windew sear¢h (as described
in Section VLF.1.3) demonstrated there ~were no  biologically=relé¢vant sequence
similarities to allergens when the PAT (bar)-protein_séquence was used-as a query for a
FASTA search of the AD 2011 database. Furthérmore; nolshort.(eight amino acid)
polypeptide matches were $hared between the PAT (bar) pretein sequence and proteins in
the allergen database. {These data.show that the PAT (ba¥) protein sequence lacks both
structurally and immunologically relevant sequencesimilarities to known allergens,
gliadins, and glutenins. This-is comparable with previously published safety assessments
of PAT (bar) pretein (Hérouet et al.,.2005):

VLF.2.4.-Digestibility of the PAT (bar) Protein

The “scientific qustification and-basi¢c methodology are described in Section VI.F.1.4.
Materials and“methodscfor the' SGF' and SIF-assays are detailed in Appendix F. The
results arg‘described below:

VI.F2.4.1;. Digestibility of PAT)(bar)in SGF

The digestibilityof E. coli-produ¢ed PAT (bar) in SGF was assessed using two methods:
visual analysis of a Brilliant Blue G Colloidal stained SDS-PAGE gel and visual analysis
of avestern blot probed-with an anti-PAT (bar) polyclonal antibody. For this
assessment, @a-separate~SDS-PAGE gel containing dilutions of the pre-digestion test
sample was-Tun ‘concurrently to estimate the limit of detection (LOD) of the undigested
E. coli-produced PAT (bar) protein. Methods related to SGF analysis are described in
Appendix E:

Digestibility’of E. coli-produced PAT (bar) in SGF was evaluated over time by analyzing
digestion mixtures incubated for targeted time intervals. For SDS-PAGE analysis,
approximately 1 pg of total protein was analyzed for each timepoint (Figure VI-19 Panel
A). The controls, SGF NO and SGF N7 (Figure VI-19 Panel A, Lanes 2 and 13), which
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evaluate the stability of the pepsin in the test system (SGF) lacking the PAT (bar)
protein, demonstrated that the pepsin was observed as a stained protein band at ~38 kDa
throughout the experimental phase.

No change in the PAT (bar) protein band intensity was observed over time in the absence
of pepsin (compare SGF PO to SGF P7; Figure VI-19 Panel A, Lanes 3 and 12) indicating
that the digestion of the PAT (bar) protein was due to the proteolytic activity of pepsin
present in SGF and not due to instability of the protein while incubated at pH ~1.2 at
~37 °C for 60 min.

Visual examination of SDS-PAGE data showed that the intact PAT (bar)-protein was
completely digested within 0.5 min of incubation in SGF (Figure VI-19 Panel A;Lane 5).
For the SDS-PAGE analysis, the LOD of the PAT (bar) protein was visuallyestimated to
be 13 ng, or 0.013 pg (Figure VI-19 Panel B, Lane 6). This LOD,used.fo calculate the
maximum amount of intact PAT (bar) protein that could remain, visually’ undetected after
digestion, which corresponded to approximately 1.3% of the total protein-loaded. Based
on that LOD, more than 98.7% (100% - 1.3% =98.7%) of;the antact-PAT(bar) protein
was digested within 0.5 min of incubation inCSGF. This"1s comparable with previously
published safety assessments of PAT (bar)protein (Hérouetet al52005).
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Figure VI-19. Colloidal Blue Stained SDS-PAGE Gel Showing:the Digestion of
Purified E. coli-produced PAT (bar) Protein in Simulated Gastric Fluid

Brilliant Blue G Colloidal stained SDS-PAGE gels were used toassess the digestibility of
PAT (bar) in SGF. Proteins were subjected to SDS-PAGE7and detected by staining with
Brilliant Blue G Colloidal stain.. Approximate<moleculat weights (kDa) ate shown on the
left of each gel, and correspend to the markers loaded.. Empty-1anes“on the gels were
cropped from the images. T'= time. Pafiel A corrésponds to PAT (bar) protein digestion
in SGF. E. coli-produced PAT (bar) protein was’loaded @t 1 ug per lane based on pre-
digestion concentrations. PaneleB cerresponds to the analysis to determine Limit of
Detection (LOD) of PAT (bar)."Sample amountundicates the amount of E. coli-produced
PAT (bar) protein in the SGF TO%ample loaded-to” estimate the LOD of the PAT (bar)
protein. Lanedesignations aretas follows:

Lane Sample Incubation Lane Sample Amount

Time (min) (ng)

1 Mark, 12 MWM < 1 Mark 12 MWM -

2 SGF NO-(No PAT 0 2 TO, proteintSGF 200

(bar) control)
3 SGE PO (No-pepsin 0 3 TO, protein+SGF 100
control)

4 SGF 10 0 4 TO, protein+SGF 50

5 SGE T1 0.5 5 TO, protein+SGF 25

6 SGF T2 2 6 TO, proteintSGF 13

7 SGET3 5 7 TO, protein+SGF 6.3

8 SGF T4 10 8 TO, protein+SGF 3.1

9 SGE.T5 20 9 TO, protein+SGF 1.6

10. SGF T6 30 10 TO, protein+SGF 0.8

11 SGET7 60 11 Mark 12 MWM -

12 SGF P7 60

13 SGF N7 60

14 Mark 12 MWM -
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For the western blot analysis of PAT (bar) digestibility in SGF, the blot used to assess the
stability of the PAT (bar) protein to pepsin digestion (Figure VI-20 Panel A) was run
concurrently with a blot to estimate the LOD of the PAT (bar) protein (Figure VI-20
Panel B). Ten ng of total protein was analyzed by western blot for each time point. No
immunoreactive bands were observed in controls SGF NO and SGF N7 (Figure VI-20
Panel A, Lanes 2 and 13). This result indicates that non-specific interactions between the
test system components and the PAT (bar) -specific antibody did not occur under these
experimental conditions.

No change in the intact PAT (bar) protein band intensity was observed in the absence of
pepsin (compare SGF PO to P7) (Figure VI-20 Panel A, Lanes 3 and 129 This-tesult
reaffirms that the PAT (bar) protein was stable in the test system without pepsin.

Western blot analysis demonstrated that the E. coli-produced PAT"(bar) protein was
digested below the LOD within 0.5 min of incubation in SGF, (Figure’ VI-20 Panel A,
Lane 5). The LOD of the PAT (bar) protein was yisually estimated to' be©0:16 ng (Figure
VI-20 Panel B, Lane 7). The LOD estimated for the PAT (bar) proteincwas used to
calculate the maximum amount of PAT (bar) protein that could zémain visually
undetected after digestion, which corresponded to Capproximately  1:6% of the total
PAT (bar) protein loaded. Based on thezwestern blet LOD forthe PAT (bar) protein, the
conclusion was that more\than 98.4% (100% -1.6%" = 98.4%)-of the intact PAT (bar)
protein was digested within 0.5 min.” This is gompatable-with-previously published safety
assessments of PAT (bar) protetr (Hépouet et al;,2005):
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Figure VI-20. Western Blot Analysis of Purified E coli-produced PAT (bar) Protein
in Simulated Gastric Fluid

Western blots probed with an anti-PAT (bar) antibody were used to assess the
digestibility of PAT (bar) in SGF. Approximate molecular weights’(kDa) are shown on
the left of each gel, and correspond to the 'markers leaded. OEmpty lanes on the gels were
cropped from the images. A*0.5 min.exposure is-shown:’ T = time;*Panel A corresponds
to E. coli-produced PAT bar) protein digestion“in SGF. Based'on pre-digestion protein
concentrations, 10 ng. of total protein,was ‘loadéd in-each{lane containing PAT (bar)
protein (SGF TO-SGF T7). Panel /B cortesponds to the @nalysis to determine LOD of
E. coli-produced’ PAT (baryprotein. Indicated. amounts of the PAT (bar) protein from
the SGF TO . sample were loaded toyestimate the LOD of¢the protein. Lane designations
are as follows;

Panel A Panel B
Lane Sample Incubation Lane Sample Amount

Finie (min) (ng)
1 Precision Plus MWM : 1 Precision Plus MWM -
2 SGF NO(No PAT 0 2 TO, proteintSGF 5

(bary control)
3 SGEPQ (No pepsin 0 3 TO, protein+SGF 2.5
eontrol)

4 SGETO0 0 4 TO, proteintSGF 1.3
5 SGF T1 0.5 5 TO, protein+SGF 0.63
6 SGE-12 2 6 TO, proteintSGF 0.31
7 SGFT3 5 7 TO, proteintSGF 0.16
8 SGE 14 10 8 TO, protein+SGF 0.08
9 SGETS 20 9 TO, proteintSGF 0.04
10 SGF T6 30 10 TO, proteintSGF 0.02
11 SGF T7 60 11 Precision Plus MWM -
12 SGF P7 60
13 SGF N7 60

14 Precision Plus MWM -
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VIL.F.2.4.2. Digestibility of PAT (bar) in SIF

The digestibility of the PAT (bar) protein in SIF was assessed by western blot (Figure
VI-21). The western blot used to assess the in vitro digestibility of the PAT (bar) protein
in SIF (Figure VI-21 Panel A) was run concurrently with a western blot used to estimate
the LOD (Figure VI-21 Panel B) of the intact PAT (bar) protein in this assay. Methods
for SIF analysis are described in Appendix F. The gel used to assess the digestibility of
the PAT (bar) protein in SIF by western blot was loaded with 10 ng total protein (based
on pre-digestion protein concentrations) for each of the incubation time points. No
immunoreactive bands were observed in controls SIF NO and SIF N8, which représent the
SIF test system without E. coli- -produced PAT (bar) protein (Figure V1¢21 Panel A,
Lanes 2 and 14). This result demonstrates the absence of non-specific. antibody
interactions with the SIF test system.

No change in PAT (bar) protein band intensity was observed inthe controls SIF PO and
SIF P8 (Figure VI-21 Panel A, Lanes 3 and 13), which represéiit thetestcsystem without
pancreatin. This result reaffirms that PAT (bar)-was stable-inthe test system without
pancreatin.

Western blot analysis demonstrated thatya band cotresponding-to the PAT (bar) protein
was digested to a level below the LOD within 5min of incubation in SIF (Figure V1-21
Panel A, Lane 5), the<first time point assessed: The LOD was' visually estimated to be
0.16 ng (Figure VI-16'Panel Bi-Laner7).. This LOD was uséd to calculate the maximum
amount of PAT (bar) protein-that ¢ouldremain visually undetected after digestion, which
corresponded to approximately. [16%.0f the:total protein loaded. Therefore, based on the
LOD, more-than 98.4%100% - 176% =98.4%) oftthe PAT (bar) protein was digested in
SIF within 5 ndin. A faint immunodétectable band of less than 10 kDa was observed at
the 5.and 4SS min-timepoint in SIF, but'was. géne:by 30 min. No other immunoreactive
bands were detected incany.©Other-digestion-specimens. This is comparable with
previously published safety assessutents;of PAT (bar) protein (Hérouet et al., 2005).
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Figure VI-21. Western Blot Analysis of Purified Eccoli-produced PAT (bar) Protein
in Simulated Intestinal Fluid

Western blots probed with an anti- PAT (bar) antibody were‘used to assess the-digestibility of
PAT (bar) in SIF. Approximate meolecular weights (kDa) are'shewn omnsthe létt of each gel, and
correspond to the markers loaded: A 1 minexposure is shown:~’ T = timex\Panel A corresponds
to E. coli-produced PAT (bar) protein digestion in SIF. Ten'ngof totalprotein was loaded per
lane based on pre-digestion concentrations. Panel<B corresponds_to-the analysis to determine
Limit of Detection (kOD) of E.coli-produced ‘PAT (bar)_ protein>” Indicated amounts of the
PAT (bar) protein_from the SIF.TO sample‘“were loaded’to estimate the LOD of the protein.
Empty lanes on th&.blot were croppedfromi'the. image,. L-anedesignations are as follows:

Panel A Panel B
Lane Sample Incubation Lane Sample Amount
Time (ng)
1 Precision Plus WM < 1 Precision Plus MWM -
2 STF NO"(NePAT.(bar) 0 2 TO, protein+SIF 5
control)
3 SIEPO (No-pepsiin 0 3 TO, protein+SIF 2.5
control)
4 SIF TO 0 4 TO, protein+SIF 1.3
5 SIRT1 5 min 5 TO, protein+SIF 0.63
6 SIF T2 15 min 6 TO, proteintSIF 0.31
7 SIE’T3 30 min 7 TO, proteintSIF 0.16
8 SIF T4 1 hr 8 TO, proteint+SIF 0.08
9 SIECFS 2 hr 9 TO, proteintSIF 0.04
10 SIF T6 4 hr 10 TO, protein+SIF 0.02
11 SIET7 8 hr 11 Precision Plus MWM -
12 SIF T8 24 hr
13 SIF P8 24 hr
14 SIF N8 24 hr

15 Precision Plus MWM -
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VLF.2.4.3. Digestibility of PAT (bar) - Conclusions

Digestibility of the PAT (bar) protein was evaluated in SGF and SIF. Comparable to
previously published safety assessment data on PAT (bar) protein (Hérouet et al., 2005),
the results of the present studies demonstrate that greater than 98.4% of the E. coli-
produced PAT (bar) protein was digested in SGF within 0.5 min, when analyzed by
Brilliant Blue G Colloidal stained SDS-PAGE and by western blot using a
PAT (bar)-specific antibody. Additionally, at least 98.4% of the PAT (bar) protein was
digested within 5 min during incubation in SIF.

Results from the digestibility experiments show that the PAT (bar) protein isfapidly
digested in the in vitro model gastrointestinal digestive system. Rapid digestion @f the E.
coli-produced PAT (bar) protein in SGF and SIF supports the cenclusion that the
PAT (bar) protein is highly unlikely to pose a safety concern to human and-animal health.

VL.F.2.5. Heat Stability of the Purified PAT (bar),Protein

Temperature can have a profound effect on“the structure and fanctien’ of proteins.
Cottonseed processing involves treatment of ¢ottonseed-for hours with temperatures from
88 °C to greater than 130 °C for meal processing and up.to 230 °C+for deodorization of
the oil (Harris, 1981; NCPA, 1993).7 In addition, ;the processing of linters involves
processing at temperaturés greater.than 100 °C(AOCS, 1991): Therefore is reasonable to
assume that the conditions encountered during the precessing of cottonseed and linters
from MON 887043 will have" an,‘effect” on~the functional activity and structure of
MON 88701 PAT (bar) protein When“¢onsumed‘in different feed products derived from
MON 8870l.and in human food productsiin the-unlikely €vent protein is present.

The effect. oftheat treatiment ©n the activity of E. coli-produced PAT (bar) protein was
evaluated-using purified protein-» Thelmethod for ¢valuating heat stability is described in
Appendix G:-Heat-treated samples’and:an unheated control sample of E. coli-produced
PAT (bar)-protein_were .analyzed: }) using a functional assay to assess the impact of
temperature:on thé-enzymatic’activity of PAT (bar) protein; and 2) using SDS-PAGE to
assess the impact of temperature‘on protein integrity.

Aliquots of E..coli-preduced PAT (bar) were heated to 25, 37, 55, 75, and 95 °C for 15
and 30umin,cwhile‘a separate -aliquot of E. coli-produced PAT (bar) was maintained on
icefor the duration of the heat treatments to serve as a temperature control. The effect of
heat tr€atment on‘the activity of PAT (bar) was evaluated using a functional activity
assay’(Appendix B, Section B.5.6.2, and Appendix G). The effect of heat treatment on
the integrityof the 'PAT (bar) protein was evaluated using SDS-PAGE analysis of the
heated and-temperature control PAT (bar) samples.

The effects of heating on the functional activity of PAT (bar) are presented in Tables VI-
16 and VI-17. The functional activity of PAT (bar) was unaffected at 25 °C and 37 °C
for 15 and 30 min. The functional activity of PAT (bar) heated to 55 °C demonstrated a
substantial reduction in E. coli-produced PAT (bar) activity with 40% activity remaining
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at the 15 min incubation time and 24% activity remaining after the 30 min incubation.
The functional activity of PAT (bar) heated to 75°C or higher for 15 min or more
demonstrated a >90% loss of functional activity relative to the temperature control
PAT (bar) sample. These results suggest that temperature has a considerable effect on
the activity of functional activity of PAT (bar).

Analysis by SDS-PAGE stained with Brilliant Blue G Colloidal demonstrated that the
PAT (bar) control treatment and reference standard contain a major band at ~25 kDa,
corresponding to the PAT (bar) protein (Figures VI-22 and VI-23, Lanes 2 and 8). No
apparent decrease in the intensity of this band was observed in heat-treated PAT (bar) at
all temperatures at 15 or 30 min (Figure VI-22, Lanes 3-7 and Figure VI-23;,Lanes’3-7).
There was a slight visible appearance of higher molecular weight species”at heat
treatments of 75 °C and 95 °C, presumably due to protein aggregation;

These data demonstrate that PAT (bar) remains intact,but is deactivated at temperatures
of 75 °C and above. This is comparable with what‘has been preéviously published on the
safety assessment of PAT (bar) protein (Hérouet’et al., 2005; Wehrmiann €t al., 1996).
Therefore, in the unlikely event that cottonseed oil, contains proteir~(Reeves and
Weihrauch, 1979), it is reasondble to conclude that oPAT (bar)“protein would not be
consumed as an active protein in food" or feed ‘products due to standard processing
practices that include heat-treatment.
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Table VI-16. Activity of E. coli-produced PAT (bar) Protein after 15 Minutes at
Elevated Temperatures

Temperature Functional Alctivity1 . Relative Activity ,
(umol X minute” X mg™) (% of unheated control)
Unheated Control (0 °C) 27.2 100%
25°C 22.1 81%
37°C 224 82%
55°C 10.9 40%
75 °C 23 8%
95 °C 2.4 9%

"Mean specific activity determined from n = 3.
2 Relative activity = [activity of sample/ activity of unheated control] x 100; PAT (bar) protein activity) of unheated

control was assigned 100%.

Table VI-17. Activity of E. coli-produced AT (bar).Protein after 30 Minutes at
Elevated Temperatures

Temperature Functional Alctivity1 > Relative Activity ,
(umbol X minute™ x mg~) (%a'of unheated control)
Unheated Control (0 °C) 272 100%
25°C 21.5 79%
37°C 241 89%
55°C 6.6 24%
25 °C 23 8%
95°C 24 9%

' MeanSpecificactivity detexmined fiom n +3:
2 Relative attivity= [activity of sampleiactivity~of unheéated control] x 100; PAT (bar) protein activity of unheated

control-was assigned 100%.
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Figure VI-22. SDS-PAGE of E. coli-produced PAT (bar) Protein Following Heat
Treatment for 15 Minutes
Heat-treated samples’ of PAT (bar)(3.0.ug total’protein)-subjected to SDS-PAGE and
stained with Brilhant BlueSG Colloidal. -Approximate' molecular weights (kDa) are
shown on the-fight and cérrespend to. moleeular-weight markers in lanes 1 and 10. Lane
designationsareas folews:

Lane Description Amount (pg)
1 Mark 12 MWM -
2 E, colisproduced PAT (bar) Unheated Control (0 °C) 3.0
3 E>colisproduced PAT (bar) 25 °C 3.0
4 E. coli-proddcedPAT (bar) 37 °C 3.0
5 E: coli-produged PAT (bar) 55 °C 3.0
6 E. cali=produced PAT (bar) 75 °C 3.0
7 E<colisproduced PAT (bar) 95 °C 3.0
8 Ei¢oli-produced PAT (bar) Reference 3.0
9 E: colizproduced PAT (bar) Reference 0.3
10 Mark 12 MWM -
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Figure VI-23. SDS-PAGE of EZcoli-produced . PAT(bar) Protein Following Heat
Treatment for 30 Minutes
Heat-treated samples of PAT-(bar)protein (3,0 .ug total protein) subjected to SDS-PAGE
and stained with’Brilliant.Blue G Coloidal:” Approximate molecular weights (kDa) are
shown on the-right and correspond‘to molecular weight matrkers in lanes 1 and 10. Lane
designation$ are as foltows:

Lane Description Amount (pg)
1 Mark 12 MWM -
2 E! colizproduced PAT (bar) Unheated Control (0 °C) 3.0
3 E*colizproduced:PAT (bar) 25 °C 3.0
4 E.cali-ptoduced PAT (bar) 37 °C 3.0
5 E/ colisproduced PAT (bar) 55 °C 3.0
6 E.coli-produced PAT (bar) 75 °C 3.0
7 E: colisproduced PAT (bar) 95 °C 3.0
8 E! coligproduced PAT (bar) Reference 3.0
9 E.coli-produced PAT (bar) Reference 0.3
10 Mark 12 MWM -
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VL.F.3. Assessment for the Potential for Toxicity of the MON 88701 DMO and
PAT (bar) Proteins

The assessment of the potential toxicity of an introduced protein is based on comparing
the biochemical characteristics of the introduced protein to characteristics of known
toxins. A protein is not likely to be associated with toxicity if: 1) the protein lacks any
structural similarity to known toxins or other biologically-active proteins that could cause
adverse effects in humans or animals; 2) the protein is rapidly digested in mammalian
gastrointestinal systems; and 3) the protein is unstable to heat treatment. The lack of any
effects in an acute oral mammalian toxicity study performed at dose levels substantially
greater than anticipated human exposure levels can provide further confirmation-that an
introduced protein is unlikely to pose a significant risk to human or animal health. The
MON 88701 DMO and PAT (bar) proteins in MON 88701 have been ass¢ssed for their
potential toxicity based on these criteria.

VLF.3.1. Structural Similarity of MON 887012DMO and PATF (bar) Proteins to
Known Toxins

The assessment of the potential for protein-foxicity includes bioinformatic analysis of the
amino acid sequence of the introduced protein. Thé&’goal ot the bioinformatic analysis is
to ensure that the introduced protein“does not share hemology t¢’known toxins or anti-
nutritional proteins assoctated with-adverse health effects:

Potential structuralsimilarities shared between the-MON 88701 DMO and PAT (bar)
proteins with sequences in & protein.database wete evaluated using the FASTA sequence
alignment tool. The FASTA pregramCdirectly .compareés amino acid sequences (i.e.,
primary, dinearZprotein structure) and the,alignment-data may be used to infer shared
higher “erder structural,similarities ‘between two .sequences (i.e., secondary and tertiary
protein stsuctures). QProteins that shate a high degree of similarity throughout the entire
seéquence arc-often homologous. . Homeélogets proteins often have common secondary
structures;~ common--three-dimensional configuration, and, consequently, may share
similar funetions- (Caetano-Anollés-et al.,, 2009; Illergard et al., 2009).

FASTA® biginformaticalignmentseéarches using the MON 88701 DMO amino acid
sequence and the'PAT (baf)amino acid sequence were performed with the toxin database
te identify possible’ homology with proteins that may be harmful to human and animal
health. _The toxin database, TOX 2011, is a subset of sequences derived from the
PRT 2011 database, that was selected using a keyword search and filtered to remove
likely’ non=toxin proteins and proteins that are not relevant to human or animal health.
The TOX 2011 database contains 10,570 sequences.

An E-score-feceptance criteria of 1x107 or less for any alignment was used to identify
proteins from the TOX 2011 database with potential for significant shared structural
similarity and function with MON 88701-produced DMO and PAT (bar) proteins. As
described above (Section VI.F.1.3.), the E-score is a statistical measure of the likelihood
that the observed similarity score could have occurred by chance in a search. A larger
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E-score indicates a lower degree of similarity between the query sequence and the
sequence from the database. Typically, alignments between two sequences require an
E-score of 1x107 or less to be considered to have sufficient sequence similarity to infer
homology. The results of the search comparisons showed that no relevant alignments
were observed against proteins in the TOX 2011 database.

The results of the bioinformatic analyses demonstrated that no structurally relevant
similarity exists between the MON 88701 DMO or PAT (bar) proteins and any sequence
in the TOX_ 2011 database, as no alignments displaying an E-score < le” were observed.
This is comparable with previously published safety assessments of PAT (bar) protein
(Hérouet et al., 2005).

VL.F.3.2. Digestibility and Heat Stability of the MON 88701 DMO and PAT (bar)
Proteins

The stability of a protein to heat or its degradation in" simulated” mammalian
gastrointestinal fluids is a factor in the assessment of.its potential” toxicity. The
digestibility of MON 88701 DMO and PAT (bar) proteins’ werfe evaluated by incubation
with simulated gastric fluid and“simulated-intestinal fluid, and théresults show that both
MON 88701 DMO and PAT (bar) proteins were readily digested (Section VI.F.1.4. and
VLF.2.4., respectively). -Exposure to-heat during food processing or cooking, and to
digestive fluids is likely to have:a profound: effeet on-thexstructure and function of
proteins. The effect of heat-treatment.'on the® activity@of MON 88701 DMO and
PAT (bar) proteins was evaluated using functional assays to assess the impact of
temperature on“~enzymatic “activity;. and:using "SDS>PAGE to assess the impact of
temperatureson protein integtity. “Fhe ;results. show, that-MON 88701 DMO protein was
completely deactivated by heating at temperatures 55 2C or higher (Section VL.F.1.5.) and
PAT (bar). proteinr "was, substantially deactivated<by heating at temperatures 75 °C or
above (Section V1, E:2.5.)21n additien; RBD oilyand linters are processed fractions that
contain-undetectable or negligible amounts ofprotein, respectively and minimal, if any,
dietary -éxposure 10"MON 88701 _DMOQOand PAT (bar) proteins is expected from
consumption: of cfoodsOderived from MON 88701. Therefore, it is anticipated that
exposure“to functionallyyactive’ MON 88701 DMO or PAT (bar) protein from the
consumptiovof MON &8701 er foeds derived from MON 88701 is unlikely.

VI.F.3.3. Acute'Oral Toxicity Study with the MON 88701 DMO and PAT (bar)
Proteins

Most-known protein toxins act through acute mechanisms to exert toxicity (Hammond
and Fuchs,1998;" Pariza and Johnson, 2001; Sjoblad et al., 1992). The primary
exceptions to <this rule consist of certain anti-nutritional proteins such as lectins and
protease inhibitors, which manifest toxicity in a short term (few weeks) feeding study
(Liener, 1994). The amino acid sequence of both MON 88701 DMO and PAT (bar)
proteins produced in MON 88701 are not similar to any of these anti-nutritional proteins
or to any other known protein toxins (see section VI.F.3.1.). Further, MON 88701 DMO

Monsanto Company 11-CT-239F 140 of 343



and PAT proteins have a history of safe use (see section VI.B), are functionally
inactivated at temperatures below those used in processing (see sections V1.F.1.5 and
V1.F.2.5), and are digested in gastric and intestinal model systems (see sections
V1.F.1.4.3 and V1.F.2.4.3). In additional the safety of PAT proteins has been previously
demonstrated and there is a long history of safe use (Hérouet et al., 2005; ILSI-CERA,
2011; Wehrmann et al., 1996). These assessments satisfy the criteria described in the
Codex guidelines specific to the safety assessment of biotechnology-derived plants; thus,
it was not necessary to conduct an acute toxicity assay with MON 88701 DMO and PAT
(bar) proteins. Further, there is no anticipated human exposure to these proteins because
only highly processed cotton products (oil and linters) containing non-detectable or
negligible amounts of protein are consumed by humans (see section, VI:F.4.1).
Nevertheless, an acute gavage assay was conducted with MON 88701.DMQ,and PAT
(bar) proteins to provide additional support for the primary toxicity assessment studies.

The E. coli-produced MON 88701 DMO protein and E. coliproduced PAT (bar), in
independent studies, were administered as a single dose by oral gavage to’10 male and 10
female CD-1 mice. The MON 88701 DMO protein was administered at, a-dose level of
283 mg/kg body weight (bw) and PAT (bar) was administered-at & 'dose level of
1086 mg/kg bw. The dose levels were selécted based.on the risk-assessment principles of
hazard identification and.‘margin of¢ exposurey" as.Cwell “as -consideration of the
physicochemical properties of the E. coli-produced> MON 88701 DMO protein (i.e.
solubility in a suitable ‘dosing formulation), “The Selected deses are sufficiently high for
potential hazard identification-in light'of-the lack of-anticipated human exposure and the
other evaluations of safety described above.Each study eontained an additional group of
10 male and 40 female anice to serve as.a conicurrent control. These control groups in
each study‘werecadministered an:amoutit of boviae-serum albumin (BSA) comparable to
the amount of;testsubstance (i.c., MON8870%. DMO or PAT (bar)) administered to the
test group:in each’study’onamg/kg bw basisi. The'BSA was suspended in the appropriate
buffer at ‘a volume ¢omparable-to that received-by the test substance group. Following
dosing, all mice “'were” observed twice> daily throughout the study for general health,
mortality, and“moribundity. ~A dstailed clinical observation was performed on each
animal’once prior'to and twice following treatment on the day of dosing (i.e., three times
onythe day of“dosmg) and daily thereafter. Food consumption was measured weekly.
Body,weights were measured priot to dosing (day 0) and on study days 3, 7, 10 and 14.
Allranimals were euthanized on'day 14 and subjected to a gross necropsy. There were no
treatmiént-related” effécts on’ survival, clinical observations, body weight gain, food
consumption ot gross pathology. Therefore, the No Observable Effect Levels, adverse or
otherwise, s (NOELsxand NOAELs) for MON 88701 DMO and PAT (bar) were
considered tobe 283 mg/kg bw and 1086 mg/kg bw, respectively.
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VLF.4. Dietary Risk Assessment of the MON 88701 DMO and PAT (bar) Proteins

VLF.4.1. Estimated Human Exposure to the MON 88701 and PAT (bar) Proteins
from MON 88701

Cottonseed is not consumed by humans because the majority of commercial cotton
varieties contain the anti-nutrients gossypol and cyclopropenoid fatty acids. The primary
human food currently produced from cottonseed is refined, bleached, and deodorized
(RBD) oil, and to a smaller extent, linters. RBD oil contains undetectable amounts of
protein (Reeves and Weihrauch, 1979); therefore, oil produced from MON 88701 will
contain negligible levels of MON 88701 DMO and PAT (bar) proteins. Linters.are an
industrial byproduct of ginning, and can be consumed as a highly processed”product
composed of nearly pure (i.e., >99%) cellulose (NCPA, 2002a; Nida et al., 1996).
Because RBD oil and linters are processed fractions that confain.undetectable or
negligible amounts of protein there is minimal, if any; dietary exposute to. MON 88701
DMO and PAT (bar) proteins from consumption ‘©f foods derived<from~MON 88701.
Therefore, making an estimate of human exposute to the proteins.is‘unnecessary.

VI.F.4.1.1 Dietary Exposure)Assessment: Margin 'of CExposure;for MON 88701
DMO and PAT (bar) Proteins from MON 88701

A common approach<used to asséss potential health isks. from chemicals or other
potentially toxic products is_to-caleuylate @ Margin-of Exposure (MOE) between the
lowest NOAEL from an appropriate animal-toxi¢ity study and an estimate of human
exposure. No-~adverse health effects ‘were obsetved when male and female mice were
administered. doses of 283 mg/kg bw of MON8870,1" DMO protein and 1086 mg/kg bw
of PAT (bar) .protein.” Therefore; based en-an-apparent absence of hazard and lack of
dietary expeosure-as diseussed in section’ VIB:4.15a dietary risk assessment for these
proteins is-unnecessaty.

VIL.E:4.2 Estimated-Animal Exposure tosMON 88701 DMO and PAT (bar) Proteins
from MON:88701

Cottonis planted ptimarily for production of cotton fibers, but an important by-product is
cottonseed;” Infact; yield,of. eottonseed is greater than cotton fibers. In 2009, U.S.
growers harvested 777 db/acre cotton fiber and 1102 lb/acre of cottonseed (USDA-ERS,
2010;2011). Cottonseed,0il and feeds derived from cotton include whole cottonseed,
cottonseed hulls, and cottonseed meal. Of these, whole cottonseed and cottonseed meal
haye-the greatest amounts of protein.

Cottonseed is air important feed for dairy cows because it supplies significant amounts of
energy, protéin and fiber to the dairy ration (Hutjens, 2003), which is a unique
combination of nutrients. Cottonseed meal is a high-protein feed produced by extraction
of the oil and cottonseed meal is a more economical source of protein that replaces
soybean meal in dairy cattle diets (Hutjens, 2007). In contrast, feeding whole cottonseed
and cottonseed meal to non-ruminants such as poultry and swine is limited due to the
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presence of the anti-nutrients such as gossypol and cyclopropenoid fatty acids (NCPA,
2002b; NRC, 1994; OECD, 2009b; Smith, 1970; U.S. EPA, 1996).

Dairy cows would be exposed to MON 88701 DMO and PAT (bar) proteins in
MON 88701 through dietary intake of high-protein feeds from MON 88701 seed, such as
whole cottonseed or cottonseed meal. Since livestock diets typically contain a much
higher level of the protein from meal than from whole seed, dietary intake estimates of
cottonseed will assume the worst case, consumption as cottonseed meal.

For this assessment, a worst-case scenario assessment was conducted thatassumed
cottonseed meal from MON 88701 as the only cottonseed feedstuff in theydiet;~" The
maximum amount of cottonseed recommended in dairy diets is 15% of* the ration dry
weight (dw) (Shaver, 2008; U.S. EPA, 1996). Assuming that a dairy‘cow-consumed 24
kg of total feed (dw) and weighed 600 kg (OECD, 2009a), it woeuld-consume 6 g of
cottonseed meal/kg body weight (Table VI-18).

Table VI-18. Dairy Cow Dietary Intake of Cottonseed Meal

Total Diet Intake Body Daily ‘Dietary Intake
Amount | on Dry Weight Weight (DDY) ofcCottonseed

in Diet' (dw) Basis® (bw)’ Meal >
(%) (kg/d) (kg) (g dw/kg bwid)
15 24 600 6

" (U.S. EPA, 1996).
? (OECD, 2009a)
* DDI of cottoilseed meal =(Total-Diet Iitake X Amdunt in Diet) /&kgbody weight.

VLF 4.3. Animal Dietary Intake of MON 88701DMO and PAT (bar) Proteins from
MON 88701

The quantity of MON’88701-derived cottonseed meal consumed on a daily basis as well
as'the levels‘of MON 88701xDMOtand PAT (bar) proteins in MON 88701 are necessary
to derive@n estimate of daily dietary<intake (DDI) of each protein. DDI is calculated as
folows:

DDI (¢ MON 88701 DMO/kg bw/d) = cottonseed meal intake
(g/kg bw/d) x MON 88701 DMO protein in cottonseed meal (ng/g) x 10” (g/ng)

DDD{(g PAT (bar)/kgbw/d) = cottonseed meal intake
(g/kg bw/d)x PAT (bar) protein in cottonseed meal (ng/g) x 10~ (g/ng)

ExpressionCof MON 88701 DMO and PAT (bar) were measured from MON 88701
planted in eight sites in the U.S. during 2010 (Section VI.D.). To calculate the greatest
possible animal exposure to these expressed proteins, the following assumptions were
made: 1) cottonseed meal from MON 88701 would be the only source of cottonseed in
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the diet and would not be commingled with non-MON 88701 sources, even though the
typical commercial situation would involve commingling of MON 88701 with other
varieties of cotton; 2) no loss in protein from heat or other processing effects; and 3) the
yield of cottonseed meal from cottonseed is approximately 46% (USDA, 2011). This
processing yield was based on statistics from USDA for Aug. 2009 to Sep. 2010,
indicating that during the crushing process 883 thousand short tons of cottonseed meal
were produced from 1901 thousand short tons of cottonseed (USDA, 2011). Mean and
maximum MON 88701 DMO protein expression levels in cottonseed were 21 pug/g dw
and 33 pg/g dw, respectively and mean and maximum PAT (bar) protein expression
levels in cottonseed were 6.6 pg/g dw and 9.6 ng/g dw. Therefore, using a crushing yield
of 46% and no loss of MON 88701 DMO or PAT (bar) proteins during Crushing, the
mean and maximum amounts of MON 88701 DMO protein were calculated in.eottonseed
meal to be 45 pg/g dw and 71 pg/g dw, respectively. The mean and. fmaximum amounts
of PAT (bar) protein were calculated to be 14.2 ug/g dw and 20.7 pgrg dw:

The estimated maximum dietary exposures of dairy cows,to0 MON 88701 DMO and
PAT (bar) proteins from MON 88701 are shown in Table VIs19. ‘Assuming that the
lactating dairy cow would typically consume-diets containing 15.6%-crude protein (NRC,
2001), they would consume 6,2°g dictary‘protein/kg:bw. (The maximum percentages of
MON 88701 DMO and PAT (bar) proteins (g/kg bw){consimed-‘as a percent of total
dietary protein consumedswere 0.007% and 0.0020%(g/g); respectively.

Table VI-19. Mean and, Maximum Daily Intake -of the MON 88701 DMO and
PAT (bar) Protein by Dairy Cows (g/kg bodyweight/day)"

Dietary Intake MON 88701 DMO PAT (bar)
Mean Intake
g/kg of Body weight/day: 0.00027 0.000085
% ofdietaryprotein 0.004% 0.0014%
Maximum Intake
g/'kg-of body weight/day” 0.00043 0.000124
% of dietary protein 0.007% 0.0020%

Y dw-='dry weight
*-Cottonseed meal consumed x concentration of MON 88701 DMO or PAT (bar) protein in the
meal.
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VLF.5. Potential Allergenicity or Toxicity of MON 88701 DMO and PAT (bar)
Proteins Produced in MON 88701: Summary and Conclusion

MON 88701 DMO and PAT (bar) proteins both possess a strong safety profile. The
donor organisms for the MON 88701 DMO and PAT (bar) protein coding sequences,
Stenotrophomonas maltophilia and Streptomyces hygroscopicus, respectively, are
ubiquitous in the environment and are not commonly known for human or animal
pathogenicity, or allergenicity. Furthermore, S. maltophilia has been previously reviewed
as a part of the safety assessment of the donor organism during Monsanto consultations
with the FDA regarding dicamba-tolerant soybean, MON 87708, and S. hygr@scopicus
has been previously reviewed as a part of the safety assessment of the donor organism
during consultations with the regulatory agencies in 11 different countries, ineluding the
FDA for more than 38 transgenic events in eight different species (ILSI-CERA, 2011).
MON 88701 DMO and PAT (bar) proteins are present at a very low level in the
cottonseed of MON 88701. In addition, only oil and linters extracted from cottonseed are
used in food applications, and these fractions contdin negligible amountsCof total protein
(NCPA, 2002a; Nida et al., 1996; Reeves and Weihrauch,.1979): Therefore; MON8S8701
DMO and PAT (bar) proteins are essentially non-existent inCfood, derived from
MON 88701. Bioinformatic_analyses of MON 88701 . DMO ~and.PAT (bar) proteins
demonstrated a lack of structural similafity to allergens ortoxins or\other proteins known
to have adverse effects on mammals:© The MON 88701 DMQcand PAT (bar) proteins
were rapidly digested in SGF and"SIF,. lostyactivity upon heating at temperatures well
below standard cotton processing temperatures, and déemonstrated no oral toxicity in mice
at the levels testéd:’ In addition, 10 consumption ofthe-MON 88701 DMO or PAT (bar)
proteins derived from MON 88701is expected forcthe 14.S. general population at the
present time 'given the nature of cottonseed fractions consumed by humans. Finally, the
overall.animal expesure as a pefcent of total protein iS demonstrated to be small for both
protems.

Based.-on the above. information, the" consumption of the MON 88701 DMO and
PAP (bat) proteinsOfrom) foods derived from processed fractions of cottonseed of
MON-88701 or products derived:from@ION 88701 is considered safe for humans and
animals, though human exposure 1s unlikely.

VEG?  Bioinformatic AsSessmient of Putative Open Reading Frames (ORFs) of
MON-88701 Insert and Flanking Sequences

The 2009 CodexAlimentarius Commission guidelines for the safety assessment of food
defiyed from biotechnology crops (Codex Alimentarius, 2009) includes an assessment
element onche identification and evaluation of “open reading frames within the inserted
DNA orcreated by the insertion with contiguous plant genomic DNA.” These
assessments examine the potential homology of any putative polypeptides or proteins that
could be produced from open reading frames (ORFs) in the insert or at the plant-insert
junction to known toxins or allergens. These analyses are conducted even if there is no
evidence that such ORFs at the plant-insert junction or alternative reading frames in the
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insert are capable of being transcribed or translated into a protein. Results from these
bioinformatics analyses demonstrate that any putative polypeptides in MON 88701 are
unlikely to exhibit allergenic, toxic or otherwise biologically adverse properties.

In addition to the bioinformatic analyses conducted on MON 88701 DMO and PAT (bar)
protein sequences (Sections VI.F.1.3., VI.LF.2.3., and VIL.F.3.1.), bioinformatic analyses
were also performed on the MON 88701 insert and flanking genomic DNA sequences to
assess the potential for allergenicity, toxicity, or biological activity of putative
polypeptides encoded by all six reading frames present in the MON 88701 insert DNA,
as well as, ORFs present in the 5' and 3' flanking sequence junctions (Table V-2). These
various bioinformatic evaluations are depicted in Figure VI-24. ORFs spanning:-the 5'
and 3' flanking sequence DNA-inserted DNA junctions were translated from stép codon
to stop codon in all six reading frames (three forward reading framesCand thtee reading
frames in reverse orientation)’. Polypeptides of eight amino acids,or gréater from each
reading frame were then compared to toxin, allergenr and all proteins” databases using
bioinformatic tools. Similarly, the entire MON88701 insert <DNACSequence was
translated in all six reading frames and the resulting deduced amino.acid s¢quence was
subjected to bioinformatic analyses. Theré are no analytigal data that indicate any
putative polypeptides subjected’to bioinfermatic evaluation othér'thaf’the MON 88701
DMO and PAT (bar) proteins, which dre part of the insert DNA _sequence analysis are
produced. Moreover, the\data gengrated fromzthese analyses confirm that even in the
highly unlikely occurrénce that a translationproduct other than MON 88701 DMO and
PAT (bar) proteins ‘were derived from frames<l’ to-6 ofcthe insert DNA or the ORFs
spanning the ingert junctions, they would-not share -a sufficient degree of sequence
similarity with<other proteins, te 1ndicate. they.would;be potentially allergenic, toxic, or
have other safety ,implicatiofis. Therefore, there isfo evidence for concern regarding the
relatedness ofthe putative polypeptides for MON 88701 to known toxins, allergens, or
biologically-active putative peptides.

VI1.G.1:” Bioinformatics Assessment of Inséxt DNA Reading Frames

Bioinformatic analyseswereperformedito assess the potential of toxicity, allergenicity or
biological activity of any putative peptides encoded by translation of reading frames 1
through 6 of’the inserted DINA’in MON 88701 (Figure VI-24).

The FASTASsequence alignment tool was used to assess structural relatedness between
the.query-sequences’ andyany protein sequences in the AD 2011, TOX 2011, and
PRT _2011 databases. o Structural similarities shared between each putative polypeptide
with each sequencecn the database were examined. The extent of structural relatedness

3 An evaluation of sequence translated from stop codon to stop codon represents the most conservative
approach possible for flank junction analysis as it does not assume that a start codon is necessary for the
production of a protein sequence.
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was evaluated by detailed visual inspection of the alignment, the calculated percent
identity and alignment length to ascertain if alignments exceeded Codex (Codex
Alimentarius, 2009) thresholds for FASTA searches of the AD 2011 database, and the
E-score. Alignments having an E-score less than 1 x 107 are deemed significant because
they may reflect shared structure and function among sequences (Ladics et al., 2007). In
addition to structural similarity, each putative polypeptide was screened for short
polypeptide matches using a pair-wise comparison algorithm. In these analyses, eight
contiguous and identical amino acids were defined as immunologically relevant, where
eight represents the typical minimum sequence length likely to represent an
immunological epitope (Silvanovich et al., 2006) and evaluated against thecAD_2011
database.

The results of the search comparisons showed that no relevant structural-similarity to
known allergens or toxins were observed for any of the putative-polypeptides when
compared to proteins in the allergen (AD 2011).for toxin (T0X32011) databases.
Furthermore, no short (eight amino acid) polypeptide matches were shared between any
of the putative polypeptides and proteins in the allergen database:

When used to query the PRT_2011 database, translations of* franie 2,3, 5 and 6 yielded
alignments with E-scores less than or equal to 1¢”, \Inspegtionof the two alignments with
frame 2 revealed that they'contained@-Stop codetrwithin thé aligning region and required
numerous gaps to optimize the alignment. -As a-fesultiit istunlikely these alignments
reflect conserved structure. Tramslation of frame3 positively identified the DMO protein
(GI# 314865630) disclosed“in agpatent filed by Monsanto. The alignment obtained
showed 100%Cidentity over 340~amino acids.with af’ E-score of 4.4¢"*. In addition,
alignment with frame 3-alspcpositively identified PAT (bar) protein (GI# 32265028) with
an alignsfient tat displayed 100% identity’in 183 amiito acids and an E-score of 9.8¢”".
Translation of frame 57yielded one alignmenf-with“an E-score less than or equal to l¢”
when uséd to-search the PRT- 201 I database. OThe alignment obtained showed 97.9%
identity over 49-aminosacids Wvith.an Esscoreof 5.9¢7'” with GI-3327940. Inspection of
the‘alignmentorevealed that there was one»stop codon in the query sequence and it is
unlikely the-alignment'veflects conserved structure. Translation of frame 6 yielded five
alignments with E-scores_lesscthan ot equal to le” when used to search the PRT 2011
database. <Imspection Of the topzfive alignments revealed that they were all with an
unnamed protein productiderived from the translation of the reverse complement strand
of thezbar.coding' sequence’in a synthetic protein construct. These alignments are not
unéexpected because the.identified bar gene is contained in MON 88701. Taken together,
these-data demonstrate‘the lack of relevant similarities between known allergens or toxins
for-putative peptides-derived from all six reading frames from the inserted DNA sequence
of MON 88701.(As a result, in the unlikely event that a translation product other than the
DMO or*PAT (bar) protein sequences were derived from reading frames 1 to 6, these
putative polypeptides are not expected to be cross-reactive allergens, toxins, or display
adverse biological activity.
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VI.G.2. Insert Junction Open Reading Frame Bioinformatics Analysis

Analyses of putative polypeptides encoded by DNA spanning the 5' and 3' genomic
junctions of the MON 88701 inserted DNA were performed using a bioinformatic
comparison strategy (Figure VI-24). The purpose of the assessment is to evaluate the
potential for novel open reading frames (ORFs) that may have homology to known
allergens, toxins, or proteins that display adverse biological activity. Sequences spanning
the 5' and 3' flanking sequence DNA-inserted DNA junctions (Figure VI-24) were
translated from stop codon (TGA, TAG, TAA) to stop codon in all six reading frames.
Putative polypeptides from each reading frame of eight amino acids or greater- length,
were compared to AD 2011, TOX 2011, and PRT 2011 databases using FAST Aand to
the AD 2011 database using an eight amino acid sliding window search.

The FASTA sequence alignment tool was used to assess structural(relatédness between
the query sequences and protein sequences in the ADC2011, TOX-201}¥, and PRT 2011
databases. Structural similarities shared between‘@ach putative polypeptide with each
sequence in the database were examined. The’ extent of structural-relatedness was
evaluated by detailed visual inspection of th€ alignment, the-calculated percent identity
and the alignment length to asceftain if alighments exceeded Codex (Codex Alimentarius,
2009) thresholds for FASTA ‘searches/of the AD.201},database, and the E-score. In
addition to structural sumilarity, each putative)polypeptide was screened for short
polypeptide matches, tsing a pait-wise comparisofi algotithnt. In these analyses, eight
contiguous and identical amino-acids'were: defineéd as-immyunologically relevant, where
eight represents_-the typical minimom sequence Jlength likely to represent an
immunological €pitope, and evaluated against the AD- 12011 database.

No biologically’releyant structural. similarity t6-Known allergens or toxins, or proteins
that displayadverse biological activity was qbserved for any of the putative polypeptides.
Furthermore, no short (eight amino acid) polypeptide matches were shared between any
of thetputative polypeptides @nd-proteins in'the allergen database. As a result, in the
unlikely.@veng that @ translation’ product. . was derived from DNA spanning the 5' or 3'
genomic DNA. insert Gunctions “of MON 88701, these putative polypeptides are not
expected to be.allergens, toXins, or display adverse biological activity.

VL.G3. Bioinformatic Assessment of Allergenicity, Toxicity, and Adverse Biological
Activity Potential of MON:88701 Polypeptides Putatively Encoded by the Insert and
Flanking;Sequences? Summary and Conclusions

A conservative bioinformatic assessment of allergenicity, toxicity and adverse biological
activity forputative polypeptides that are encoded on all reading frames and spanning the
5" and 3% junetions of MON 88701 was conducted. The data generated from these
analyses confirm that even in the highly unlikely occurrence that a translation product
other than MON 88701 DMO or PAT (bar) protein sequences were derived from frames
1 to 6 for the insert DNA, or the insert junctions, they would not share a sufficient degree
of sequence similarity with other proteins to indicate they would be potentially allergenic,
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toxic, or have other safety implications. Furthermore, no short (eight amino acid)
polypeptide matches were shared between any of the putative polypeptides and proteins
in the allergen database. Therefore, there is no evidence for concern regarding health
implications of putative polypeptides for MON 88701.
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VI.H. Safety Assessment of Expressed Products: Summary and Conclusion

The data and information provided in this section address the questions important to the
food and feed safety assessment of the MON 88701 DMO and PAT (bar) proteins in
MON 88701 including its potential allergenicity and toxicity. To summarize, the
MON 88701 DMO and PAT (bar) proteins are present at very low levels in the harvested
cottonseed of MON 88701. Furthermore, only oil and linters obtained from cottonseed
are used for food applications, both of which contain undetectable or negligible levels of
protein. Therefore, MON 88701 DMO and PAT (bar) proteins are essentially a non-
existent portion of the total protein present in food derived from MON 88701.

Nevertheless, further safety assessments were completed in accordancecwith~€odex
guidelines. The physicochemical and functional characteristics of the MON 88701 DMO
and MON 88701-produced PAT (bar) proteins were determined. MON>88701 DMO and
E. coli-produced MON 88701 DMO proteins were shown to be equivalent. Similarly,
MON 88701- and E. coli-produced PAT (bar) proteins were shown.to be equivalent.

This equivalence justifies the use of the E. coli-produced proteins as test.Subtances in the
protein safety studies. The expression levels of the MON/88701 DMO and’ PAT (bar)
proteins in selected tissues of MON 88701 svere determinedy, TheCdoner organisms for
the MON 88701 DMO and PAT (bar) protein coding sequetices,~Stenotrophomonas
maltophilia and Streptomyces hygrescopicus, .respectively)” are “ubiquitous in the
environment and are ngt\commonly” known dor human or animal pathogenicity, or
allergenicity. A bioinformatic analysis confirmed that the- MON 88701 DMO and
PAT (bar) proteins ‘tack structural.similarity to“known allérgens and toxins, or other
proteins known.to’ have adversereffects  on. mammals. The MON 88701 DMO and
PAT (bar) proteins were" rapidly ‘digested imsimuldted: gastrointestinal fluids. The
MON 88701 DMO and-PAT (bar) proteins demonstrated substantial loss of activity upon
heating.cat’ temhperatures-well-below-“stanidard- cottoniseed processing temperatures and
therefore, it is -r€asonable to conclude that< they would not be consumed as an active
protein.. The MON-88701“DMO’and PA T (bar)-proteins demonstrated no oral toxicity in
niice at thelevels tested and 'the©verall ‘animal exposure as a percent of total protein is
demonstrated @o be-small for>both“praotetns. Based on the above information, the
consumption of.the MON 88701-DM@O<and PAT (bar) proteins from MON 88701 or its
progeny.and the consumption of food and feed products derived from MON 88701 or its
progeny ar¢”’considered’ safe for/humans and animals. Though no consumption of the
MON 88701 .DMQor PAT (bar) proteins derived from MON 88701 is expected for the
U.S.~general population atithe present time given the nature of processed cottonseed
fractions‘consumed,by huthans. Finally, bioinformatics analyses demonstrate the lack of
relevant similarities bétween known allergens and toxins and all putative peptides derived
from all:six reading frames from the entire inserted DNA sequence of MON 88701 or its
flankifg séquences.

Taken together, this safety assessment reaffirms the earlier conclusion that the

MON 88701 DMO and PAT (bar) proteins expressed in MON 88701, do not pose a
significant health risk to humans or animals. Finally, in the unlikely event that translation
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products other than the MON 88701 DMO and PAT (bar) proteins were to be produced,
they would pose no allergenic or toxic risk.

VII. COMPOSITIONAL ASSESSMENT OF MON 88701

Safety assessments of biotechnology-derived crops follow the comparative safety
assessment process (Codex Alimentarius, 2009) in which the composition of grain and/or
other raw agricultural commodities of the biotechnology-derived crop is compared to the
appropriate parental conventional control that has a history of safe use. Compositional
assessments are performed using the principles and analytes outlined in)the OECD
consensus document for cotton composition (OECD, 2009b).

A recent review of compositional assessments conducted accordingto OEED guidelines
that encompassed a total of seven biotechnology-derived crop watieti€s, nine countries
and eleven growing seasons concluded that incorporation ©©f bietechnology-derived
agronomic traits has had little impact on natural‘variatioptin ¢rop composition. Most
compositional variation is attributable to growing region, agrondomicpractices, and
genetic background (Harrigan €t al., 2010);.~Compositional quality, therefore, implies a
very broad range of endogenous levels;of individual conistitueénts., ‘Numerous scientific
publications have further.documented the extensive variability i the concentrations of
crop nutrients and antinutrients that reflect the influence of environmental and genetic
factors as well asOextensive--conventiohal breeding efforts to improve nutrition,
agronomics, and.yield (Reynolds €t al.,~2005):~ This observation extends to publications
specific to cotton (Berberich etals, 1996; Hamilton et.al.; 2004; Nida et al., 1996).

Compositional Zequivalence between,-biotechnology=derived and conventional crops
supports an:equal or increased assurance’of the safety of foods derived from genetically
modifiedplants (OECD,2002b): TherOECD consensus document on considerations for
new varieties-of cotton.emphasize quantitative-measurements of key nutrients and known
anti=nutcients (OECB;2009b)...This is based on the premise that such comprehensive and
detailed” analyses. will amost:éffectively;, discern any compositional changes that imply
potential @utritional ot safety (e.g., anti-nutritional) concerns. Levels of the components
in-seed-of the biotéchnology-derived crop are compared to: 1) corresponding levels in a
conventional comparator, the genetically similar conventional line, grown concurrently,
under field ¢onditions;@and 2) natural ranges generated from an evaluation of commercial
reference varieties gfowngoncurrently and from data published in the scientific literature.
The comparisoncto data published in the literature places any potential differences
between the assessed crop and its comparator in the context of the well-documented
variation incthe concentrations of crop nutrients, and anti-nutrients.

This section/provides analyses of concentrations of key nutrients and anti-nutrients of
MON 88701 compared with equivalent analyses of a conventional counterpart grown and
harvested under the same conditions, as appropriate. In addition, commercial cotton
reference varieties were included in the composition analyses to establish a range of
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natural variability for each analyte, defined by a 99% tolerance interval. The production
of materials for the compositional analyses used field designs to allow accurate
assessments of compositional characteristics over a range of environmental conditions
under which MON 88701 is expected to be grown. The field trial design parameters
included a sufficient number of trial sites to allow adequate exposure to the variety of
conditions cotton plants typically encounter in nature. Field sites were replicated with an
adequate number of plants sampled, and the methods of analysis were sufficiently
sensitive and specific to detect variations in the components measured to allow
statistically rigorous analyses. The information provided in this section also addresses
the relevant factors in Codex Plant Guidelines, Section 4, paragraphs 44 and 45 for
compositional analyses (Codex Alimentarius, 2009).

VILLA. Compositional Equivalence of MON 88701 Cottonseedfo Conventional
Cotton

Compositional analyses comparing MON 88701 treated with‘dicamba and glufosinate
herbicides to the conventional control variety (Coker 130) and -commercial reference
varieties demonstrated that MON 88701 is_compositionally €quivaleént to~ conventional
cotton. Samples of acid-delintéd cottonseed were collected fromy MON 88701 and the
conventional control grown«in a 2010 W:S. field produetion. cNine unique conventional
cotton varieties, known as-reference substanceswerecincluded aeross all sites of the field
production with four “varieties per-site to providé datd.on hatural variability of each
compositional component analyzed;.“Thecfield production-was conducted at eight sites:
Arkansas (ARTI), Georgia (GACH), Kansas (KSLA), Louisiana (LACH), North Carolina
(NCBD), NewMexico (INMLE),*South Carolina-(SCEK) and, Texas (TXPL). The sites
were planted-in a randomized complete block design with-four blocks per site. All cotton
plants in¢luding’ MON 88701 ,-the conventional control, and the reference varieties were
grown, under normal agronomic field.cenditions fof their respective geographic regions,
ineluding‘maintenance pesticides asneeded:.” Incaddition, MON 88701 plots were treated
at’'the-3-5 leaf stage with glufosinate herbicide at the label rate (0.5 1b a.e. /acre) and at
the‘6-10-leaf stage with dicamba-herbicideat the label rate (0.5 Ib a.e. /acre).

Compogitronal-analyses were conducted to assess whether levels of key nutrients and
anti-notrients in MON®@8701 wete equivalent to levels in the conventional control and
also comparable to'the composition of conventional reference varieties. A description of
nutrients and anti-nutrientsopresent in cotton is provided in the OECD consensus
document onccompositional considerations for cottonseed (OECD, 2009b). Nutrients
assessed i this>analysis included proximates (ash, calories and carbohydrates by
caleulation, fat; moisture, and protein), acid detergent fiber (ADF), neutral detergent fiber
(NDF); crude fiber (CF), total dietary fiber (TDF), amino acids (AA, 18 components),
fatty acids (FA, C8-C22), minerals (calcium, copper, iron, magnesium, manganese,
phosphorus;’potassium, sodium and zinc) and vitamin E. The anti-nutrients assessed in
this analysis included gossypol and cyclopropenoid fatty acids (dihydrosterculic, malvalic
and sterculic). Methods used in the assessments of nutrients and anti-nutrients are found
in Appendix H. In all, 65 different analytical components were measured. Due to
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statistical constraints, in order to proceed with the statistical analysis of any component in
this study, at least 50% of the observed values for that analyte needed to be greater than
the assay limit of quantitation (LOQ). Of the 65 components measured, 13 had more
than 50% of the observations below the assay LOQ and were excluded from statistical
analysis. Therefore, 52 components were statistically assessed using a mixed-model
analysis of variance method. Values for all components were expressed on a dry weight
basis with the exception of moisture, expressed as percent fresh weight, and fatty acids,
expressed as percent of total FA.

For MON 88701, nine sets of statistical comparisons to the conventional conttol were
conducted. One comparison was based on compositional data combined actoss all eight
field sites (the combined-site analysis) and eight separate comparisons to.the centrol were
conducted on data from each of the eight individual field sites. Statistically significant
differences were identified at a 5% level of significance (p < 0.05)z,“Compositional data
from the reference substances, grown concurrently in‘the same¢rial asMON 88701 and
the conventional control Coker 130, were combined’across all sitestand aised to calculate
a 99% tolerance interval for each component to-define the natiwral variability in cotton
varieties that have a history of safe consumption.

For the combined-site analysis, statisti¢cally significant. differences\(p < 0.05) in nutrient
and anti-nutrient components were gvaluated further-using considerations relevant to the
safety and nutritionakquality of MON 88701%@vhen compared:to the conventional control.
The evaluation included: 1) the relative dnagnitude-ef the significant difference in the
mean values of-hutrient and-anti-nutrient .components of MON 88701 compared to the
conventional ccentrol; 2)-whether the: MON 88701 compofhent mean value is within the
range of naturab variability. of .that compenent-as represented by the 99% tolerance
intervalCof conventional reference>varieties grown ‘¢oncurrently in the same trial; 3)
analyses of.the reproducibility of‘the significant.combined-site component differences at
individual sit€s; and’4)cassessing the combined-site statistically significant differences
and ‘«reproducible” individual sitel significant-differences within the context of natural
variability of‘commercial” cottonseed cotposition published in the scientific literature
and/or~'in ‘the International Life~Sciences Institute Crop Composition Database (ILSI,
2011). cStatistical summaries Of nutrients and anti-nutrients for individual sites are found
in Appendix H;

This-analysis provides*a eomprehensive comparative assessment of the levels of key
nutrients“andcanti-nutrients in cottonseed of MON 88701 and the conventional control
discussed (i’ thé-confext of natural variability in composition of commercial cotton.
Results-of thejeomparison indicate that the composition of the cottonseed of MON 88701
is equivaleént to that of conventional cotton.
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VII.A.1. Nutrient Levels in Cottonseed

In the combined-site analysis of nutrient levels in cottonseed, the following components
had no statistically significant differences (p <0.05) in mean values between
MON 88701 and the control: one proximate (protein), one type of fiber (crude fiber), 15
amino acids (alanine, aspartic acid, cystine, glutamic acid, glycine, histidine, isoleucine,
leucine, lysine, phenylalanine, serine, threonine, tryptophan, tyrosine and valine), seven
fatty acids (16:0 palmitic acid, 16:1 palmitoleic acid, 18:0 stearic acid, 18:1 oleic acid,
18:3 linolenic acid, 20:0 arachidic acid and 22:0 behenic acid), and four minerals (copper,
iron, phosphorus and sodium) (Table VII-2).

The components that had significant differences in mean values betweén” MON 88701
and the conventional control in the combined-site analysis were: fiv® proximates (ash,
calories, carbohydrates, moisture and total fat), three types of fiber (ADF, NDF and
TDF), three amino acids (arginine, methionine and proline),Ctwo Sfatty acids (14:0
myristic acid and 18:2 linoleic acid), five minerals (calcium,<magnesiiii, manganese,
potassium and zinc) and vitamin E (Table VII-1).

The statistical significant différences in nutrients wetre further €valuated using the four
previously described considerations rélevant to.the safety @nd .nutritional quality of
MON 88701 when compared to the gonventional control:

1) All nutrient “¢component  differences obscerved incthe combined-site statistical
analysis,.Whether reflectingincr€ased-or decreased MON 88701 mean values with
respectfo the conventional control;;were 14.09% orless. The relative magnitudes
of the differences were : 0:66.t0°5.00% fotproximates, 4.08 to 5.72% for fibers,
2.61 t9-4.82% forlamino’acids, 0.69 toi2:69% for fatty acids, 4.94 to 14.09% for
minerals.and 6.70% for vitamin E.

2)~*With the‘exceptioncof methionine, mean values for all significantly different
nutrient components from the‘combined-site analysis of MON 88701 were within
the. “99% toletfanceinterval gstablished from the conventional commercial
reference vatieties grown concurrently in the same trial.

3y Assesstent.of the-teproducibility of the combined-site differences at the eight
individual sites;’showed significant differences for: NDF, methionine, proline and
18:2 linoleic ‘acid at one site; carbohydrates, total fat, ADF, manganese and zinc at
twocsites; TDE;-arginine, 14:0 myristic acid, potassium, and vitamin E at three
sites; amagnesium at four sites, ash at six sites and calcium at seven sites.
Moisturecand calories were not affected at any site. With the exception of
miethionine, arginine and zinc, all individual site mean values of MON 88701 for
all “autrient components with significant differences were within the 99%
tolerance interval established from the conventional commercial reference
varieties grown concurrently in the same trial.
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4) All combined-site mean values and individual mean values of MON 88701 for all
nutrient components, including those that were significantly different, were within
the context of the natural variability of commercial cotton composition as
published in the scientific literature and/or available in the ILSI Crop
Composition Database (ILSI, 2011).

Five of the 19 cottonseed nutrient statistically significant differences between
MON 88701 and the conventional control that were observed in the combined-site data
analysis were attributable to small differences in proximates (ash, calories, carbohydrates,
total fat expressed as % dw, and moisture expressed as % fw). For ash, calories‘and total
fat the relative magnitude of the differences between the mean value for MON 88701 and
the conventional control were all small increases (5.00% for ash, 0.66%.-for calories, and
3.71% for total fat). The differences for carbohydrates and moisture between the mean
value for MON 88701 and the conventional control were both smalbdecreases (2.60% for
carbohydrates and 4.51% for moisture). All of the nutrient meant-values for MON 88701
observed in the combined-site analysis for proximates were, within“the¢.99% tolerance
interval established by conventional commercidl referenc€ivarieties grownconcurrently
in the same trial. Significant differences-for most proximate rhean @alues between
MON 88701 and the conventional confrol were not. consistently-“observed among
individual sites. Total fat-was increased at two.Sites fanging from 6.47 to 8.46% and
carbohydrates were decrgased at two sites, with decfeases ranging from 4.33 to 5.08%.
There were no signifieant differences. at, ahy of thefindividual sites for calories or
moisture.  Although ash was increaséd in* MON 88701 when compared to the
conventional costrol at six(sites,-mcredses. ranged from 4.95 to 11.50%, which was less
than the varjability for the control samples (range 3.46 t0.4.29, a relative difference of
24.0%, Table VAI-1)-- Oyerally observedodifferences - in proximate values between
MON 88701 ;and. the’ conventional eontrel“were not considered to be meaningful from a
food-and feed safety of nutritional perspective because the magnitudes of combined-site
differences were 5:00% or less, Anost. were ‘Aot consistently reproduced across the
individual csites;-and the méan MON 88701 combined-site values were within the 99%
toleranee, intérval cestablished, by .conventional commercial reference varieties grown
concurrently in.the same.trial, and were within the context of the natural variability of
commereial cottoncomposition as,published in the scientific literature and/or available in
the HSI Ctop CompositionDatabase (ILSI, 2011).

Three” of < the ~19 cottonseed nutrient statistically significant differences between
MON 88701-and the conventional control observed in the combined-site data analysis
were_attributable-to -stall differences in fiber (ADF, NDF and TDF all expressed as %
dw). Alb relative-magnitudes of the differences for fiber between the mean values for
MON‘88701 and-the conventional control were small decreases (4.94% for ADF, 5.72%
for NDF and4.08% for TDF). All of the nutrient mean values for MON 88701 observed
in the combined-site analysis for fiber were within the 99% tolerance interval established
by conventional commercial reference varieties grown concurrently in the same trial.
Significant differences for fiber mean values between MON 88701 and the conventional
control were not consistently observed among individual sites. TDF and ADF were
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decreased at three and two sites, respectively, with decreases ranging from 4.55 to 8.15%
for TDF and 9.27 to 9.86% for ADF. NDF was significantly different at one site with a
small decrease of 7.40%. Overall, observed differences in fiber values between
MON 88701 and the conventional control were not considered to be meaningful from a
food and feed safety or nutritional perspective because they were small in magnitude, not
consistently reproduced across the individual sites, and the mean MON 88701 combined-
site values were within the 99% tolerance interval established by conventional
commercial reference varieties grown concurrently in the same trial, and were within the
context of the natural variability of commercial cotton composition as published in the
scientific literature and/or available in the ILSI Crop Composition Database (IL:ST, 2011).

Three other combined-site nutrient statistically significant differénces, between
MON 88701 and the conventional control observed in the combinedssite analysis were
attributed to small differences in amino acids (arginine, methioninié and proline
expressed as % dw). For both arginine and proline, the relative.ynagnitude of the
differences between the mean values for MON 88701 and the conventional control were
small decreases (3.80% for arginine and 2.61%/\for proling). Methiofiihe swas increased
4.82% when MON 88701 was compared to the conventional ¢ontrol.” With the exception
of methionine, the nutrient mean values_for MON 88701 observed inthe combined-site
analysis for amino acids;‘were within the 99% tolerance interval established by
conventional commercial reference varieties grown ¢oncuirently in the same trial. The
combined-site difference value for methionine was within the-context of natural variation
of methionine found-in commercial cottew as published ifi-the scientific literature or as
found in the ILS} Crop Composition Database (ILSI, 2011). Significant differences for
amino acid mean values)between MON.88701 and the Conventional control were not
consistently observedat alkeight individual sites.Atrginine and proline were decreased at
three sites and onesite;irespectively, with decreasés ranging from 6.10 to 8.35% for
arginine and 6.16% for prolinec.-Methionihe was increased 12.03% at only one site.
Oxerall;, ‘Obsepvedcdifferehcesin ~aming. acid-values between MON 88701 and the
conventional control were-not considered todbe meaningful from a food and feed safety or
nutritional .perspective. because .they were small in magnitude, not consistently
reproduced. across the individualysites;dnd with the exception of methionine, the mean
MON 88701 combined-site values, were within the 99% tolerance interval established by
conventional commerctal referenée varieties grown concurrently in the same trial. In
addition,  allbLMON;88701 amino acid values were within the context of the natural
variability~ef commercial cotton composition as published in the scientific literature or
available“in the ILSI Crop“Composition Database (ILSI, 2011).

Two of") the~ combined-site nutrient statistically significant differences between
MON 88701 and-the conventional control were attributed to the fatty acids 14:0 myristic
acid and '18:2 linoleic acid (expressed as % total FA). The relative magnitudes of the
differences between the mean fatty acid values for MON 88701 and the conventional
control in the combined-site analysis were small decreases (2.69% for 14:0 myristic acid
and 0.69% for 18:2 linoleic acid). The nutrient mean values for MON 88701 observed in
the combined-site analysis for both 14:0 myristic acid and 18:2 linoleic acid were within
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the 99% tolerance interval established by conventional commercial reference varieties
grown concurrently in the same trial. Significant differences for fatty acid mean values
between MON 88701 and the conventional control were not consistently observed among
individual sites. 14:0 myristic acid was decreased at three sites, while 18:2 linoleic acid
was decreased at one site with differences ranging from 4.43 to 8.36% for 14:0 myristic
acid and 1.93% for 18:2 linoleic acid. Overall, observed differences in fatty acid values
between MON 88701 and the conventional control were not considered to be meaningful
from a food and feed safety and nutritional perspective because they were small, not
consistently reproduced across the individual sites, and the mean MON 88701 values
were within the 99% tolerance interval established by conventional commercialreference
varieties grown concurrently in the same trial and were within the context of the matural
variability of commercial cotton composition as published in the scientifie, literature
and/or available in the ILSI Crop Composition Database (ILSI, 2011),

Five of the 19 cottonseed nutrient statistically.significadt’ différences between
MON 88701 and the conventional control observed in the gombined-site* analysis were
attributed to small differences in minerals (calciim, magnesium,and potassiim expressed
as % dw and manganese and zinc expressed-as mg/kg\dw).2>For ‘calciam, magnesium,
potassium and manganese the,relative magnitudes of-the differences-between the mean
values for MON 88701 and the convéntional controlCwere“increéases of (14.09% for
calcium, 5.63% for magnesium, 9.20% for mafiganese, and 4.94% for potassium). The
relative magnitude ofithe difference for zinc between the.mean-value for MON 88701 and
the conventional control was d.dectease~0f 6.39%. ~All of‘the nutrient mean values for
MON 88701 observed in the’combined-site-analysis for’minerals were within the 99%
tolerance interval establishedCby, conventional-commergial reference varieties grown
concurrently in_the same trial. Significant differences for mineral mean values between
MON 88701 and ~the epnventional "control ‘were ‘Aot consistently observed among
individual:sites.) Although- calcium» was_significantly different at seven sites, with
incréases ranging from 6:92 t0:22.70%, this was-less than the variability observed for the
control samplesq(range-0.093to 0518, a‘relative difference of 97.8%, Table VII-1).

Magnesium, potassium, andymanganesewere significantly different at four, three and two
sites, respectively owith-increases ranging from 5.54 to 9.36% for magnesium, 8.01 to
16.37% fot.potassium and-from-16.52 to 20.59% for manganese. Zinc was significantly
different at two sites with decreases ranging from 7.68 to 17.66%. Overall, observed
differehces in mificral&values-between MON 88701 and the conventional control were not
considered to be ameaningful from a food and feed safety or nutritional perspective
becatse they were small in magnitude, not consistently reproduced across the individual
sites (with_ the exeeption of calcium), and the mean MON 88701 combined-site values
were within'the99% tolerance interval established by conventional commercial reference
varieties grown concurrently in the same trial and within the context of the natural
variability of commercial cotton composition as published in the scientific literature
and/or available in the ILSI Crop Composition Database (ILSI, 2011).
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The last nutrient statistically significant difference observed in the combined-site analysis
between MON 88701 and the conventional control was attributed to vitamin E (expressed
as mg/kg dw). The relative magnitude of the difference between the mean vitamin E
value for MON 88701 and the conventional control in the combined-site analysis was a
small increase of 6.70%. The nutrient mean value for MON 88701 observed in the
combined-site analysis for vitamin E was within the 99% tolerance interval established
by conventional commercial reference varieties grown concurrently in the same trial.
Significant differences for vitamin E mean values between MON 88701 and the
conventional control were not consistently observed among individual sites, with
significant increases ranging from 7.78 to 13.28% observed at three sites. Qvérall, the
observed differences in the vitamin E values between MON 88701 and thecconyentional
control in the combined-site analysis were not considered to be meaningtul from a food
and feed safety and nutritional perspective because they were 13{28%or less, not
consistently reproduced across the individual sites, and the mean, MQN88701 values
were within the 99% tolerance interval established by-eonventional commercial reference
varieties grown concurrently in the same trial and were within thecontext of the natural
variability of commercial cotton composition-as’ publish@d inthe Seientific literature
and/or available in the ILSI Crop Compositien<Database(ILSE201 1.

In summary, statistical analyses found o consistent differehces -between the levels of
nutrient components inscottonseed from MON-88701 and the conventional control.
Differences were observed for cal¢ium-and ash in combined analyses and most individual
sites, but the magnitudes of differences for these nutrients ' were less than the variability
for the control samples, and values werecwithin-the range of natural variability for
cottonseed. Fhese findings. suppoit: the. conclusionyof -compositional equivalence of
MON 887010 to_conventional cotton.

VIL.A2. Anti-Nutrient Levels in-Cottonseed

Cottonseed was analyzed fot fivecanti-nutrients and in the combined-site analysis of anti-
nutrient-level§ in gottonseed no statistically significant differences (p <0.05) in mean
values-between MON 88701-and the.eonventional control: for two cyclopropenoid fatty
acids (malvalic-and sterculic) (Table VII-3).

The components that’shewed statistically significant differences in mean values between
MON<88701 and the’ conventional control in the combined-site analysis were the
cyclopropengid fatty ‘acid‘dihydrosterculic, free gossypol, and total gossypol (Table VII-

0.

The statistically:'significant differences in anti-nutrients were further evaluated using the
four previously*described considerations relevant to the safety and nutritional quality of
MON 8870t when compared to the conventional control:

1) All anti-nutrient component differences observed in the combined-site statistical
analysis, which reflected an increase in MON 88701 mean values with respect to
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the conventional control, were small in magnitude. The relative magnitude of the
differences for dihydrosterculic acid, free gossypol and total gossypol were
9.59%, 6.23% and 6.75%, respectively.

2) Mean values for all significantly different anti-nutrient components from the
combined-site analysis of MON 88701 were within the 99% tolerance interval
established from the conventional commercial reference varieties grown
concurrently in the same trial. ,

3) Assessment of the reproducibility of the combined-site differences athe eight
individual sites showed significant differences for: dihydrosterculieyat one site;
free gossypol at two sites; and total gossypol at three sites. Alkindividual site
mean values of MON 88701 for all anti-nutrient components;with significant
differences were within the 99% tolerance interval established from the
conventional commercial reference varieties grown concurrentlyin the same trial.

4) All combined-site mean values of MON'88701 foryall anti-nutrient ‘Components
including those that were significantly different, were within’ the context of the
natural variability of comimercial cotton compesition.as publishéd in the scientific
literature and/or available in the #ESI Crop Composition Database (ILSI, 2011).

The three cottonseed)” anti-nufrient statistically’ significant differences between
MON 88701 and the)conventional -control’observed dn’ theZcombined-site data analysis
were attributed to-small differene¢s” in~one_cyclopropenoid fatty acid (dihydrosterculic
expressed as % total fatty.acid),<ree gossypol and tofal gossypol (expressed as % dw).
For dihydresterculic acid, free gossypaliand total gessypol, the relative magnitude of the
differences betweencthe mean valuescfor MON 8870k and the conventional control were
increases 0f9:59% fordihydrosterculic-acid, 6.23%for free gossypol and 6.75% for total
gossypol?” These™ aati-nutrient (differences“between MON 88701 and the conventional
control-observedsin the combined-site-analysis were within the 99% tolerance interval
establishéd by, conventional commeteial .feference varieties grown concurrently in the
same -trial, “> Significant” differences for the three anti-nutrient mean values between
MON 88701 and the conventional control were not consistently observed across all eight
individual . Gites, .~ Dihydrosterculic acid, free gossypol, and total gossypol were
significantly different atione;two and three sites respectively, with an increases of
28.35% fordihydrostefculichacid, and ranging from 12.69 to 22.32% for free gossypol
and 9.54to 15:53%<for total gossypol. Overall, observed differences in anti-nutrient
values between=MON:88701 and the conventional control were not considered to be
meaningful from afood and feed safety or nutritional perspective because they were
generally. sthall,(not consistently reproduced across the individual sites, and the mean
MON 88701 values were within the 99% tolerance interval established by conventional
commercialoreference varieties grown concurrently in the same trial and within the
context of the natural variability of commercial cotton composition as published in the
scientific literature and/or available in the ILSI Crop Composition Database (ILSI, 2011).
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In summary, statistical analyses found no consistent statistically significant differences
between the levels of anti-nutrient components in cottonseed from MON 88701 and the
conventional control and mean values for anti-nutrients were within the natural
variability found for cottonseed.  These findings supported the conclusion of
compositional equivalence of MON 88701 to conventional cotton.
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Table VII-1. Summary of Differences (p<0.05) for the Comparison of Cottonseed Component Levels for MON 88701 vs.

Conventional Control

(MON 88701 minus Control)

Mean Difference

MON 887012 Control*  Mean Differénce Significance™® MON 88701 Commercial
Analytical Component (Units)* Mean® Mean (% of Cantrol) (p-Value) Range Tolerance Interval’
Statistical Differences Observed in Combined-Site Analysis
Cottonseed Proximate (% dw)
Ash 431 4.11 5.00 0.001 3.77-4.74 3.42,4.65
Calories 498.50 495.24 066 0073 48246 -517.46  457.61,527.56
Carbohydrates 4464 45.83 -2.60 <0.001 41.40 - 48.89 40.26, 56.45
Moisture (% fw) 7.15 7.48 ~4.51 0.005 5.93 -9.67 4.79,9.92
Total Fat 23114 2231 371 0.001 19.79 - 26.78 15.01, 28.51
Cottonseed Fiber (% dw)
Acid Detergent Fiber 2527 26.58 -4.94 0.002 23.26 - 27.74 22.24,31.96
Neutral Detergent Fibér 30.73 32.59 -5.72 <0.001 25.13-34.42 27.03, 42.49
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Table VII-1. Summary of Differences (p<0.05) for the Comparison of Cottonseed Component Levelsfor MON 88701 vs.
Conventional Control (continued)

Mean Difference
(MON 88701 minus Control)

MON 887012  Control*  Mean Differénce Significance.” MON 88701

Commercial

Analytical Component (Units)’ Mean? Mean (% of Cantrol)  (p-Valuc) Range Tolerance Interval’
Statistical Differences Observed in Combined-Site Analysis

Cottonseed Fiber (% dw)

Total Dietary Fiber 39.44 41.12 -4.08 <0:001 36.91-42.13 34.52,52.58
Cottonseed Amino Acid (% dw)

Arginine 3.03 3.5 -3:80 0.002 2.33-3.60 2.38,3.47
Methionine 0.40 0238 4.82 0.026 0.35-0.46 0.32,0.38
Proline 1.00 1.03 -2:61 0.037 0.82-1.21 0.83,1.08
Cottonseed Fatty Acid (% Total FA)

14:0 Myristic 077 0.79 -2.69 0.009 0.66 - 0.95 0.16,1.37
18:2 Linoleic 5577 56:15 -0.69 0.026 54.24 - 58.22 47.49, 63.18
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Table VII-1. Summary of Differences (p<0.05) for the Comparison of Cottonseed Component Levelsfor MON 88701 vs.

Conventional Control (continued)

(MON 88701 minus Control)

Mean Difference

MON 887012  Control*  Mean Differénce Significance.” MON 88701 Commercial
Analytical Component (Units)’ Mean? Mean (% of Cantrol)  (p-Valuc) Range Tolerance Interval’
Statistical Differences Observed in Combined-Site Analysis
Cottonseed Mineral
Calcium (% dw) 0.15 0.13 14.09 <0:001 0.10-0.22 0.058, 0.21
Magnesium (% dw) 0.40 0.38 5163 <0:001 0.35-0.44 0.28,0.47
Manganese (mg/kg dw) 1281 11.73 920 0.001 10.18 - 14.81 9.07,17.33
Potassium (% dw) 1.12 1.09 4.94 0.021 0.98 -1.24 0.92,1.21
Zinc (mg/kg dw) 3758 4014 -6.39 0.005 27.31-46.74 27.27, 44.95
Cottonseed Vitamin (mg/kg dw)
Vitamin E 140:14 181.33 6.70 <0.001 86.23 - 179.34 41.91, 205.89
Cottonseed Cyclopropenoid Fatty Acid (% Total FA)
Dihydrosterculic, Ae€id 0:15 0.14 9.59 0.003 0.11-0.19 0.078, 0.25
Monsanto Company 11-CT-239F 164 of 343



Table VII-1. Summary of Differences (p<0.05) for the Comparison of Cottonseed Component Levelsfor MON 88701 vs.

Conventional Control (continued)

Mean Difference
(MON 88701 minus Control)

MON 887012  Control*  Mean Differénce Significance.” MON 88701 Commercial
Analytical Component (Units)’ Mean? Mean (% of Cantrol)  (p-Valuc) Range Tolerance Interval’
Statistical Differences Observed in Combined-Site Analysis
Cottonseed Gossypol (% dw)
Free Gossypol 0.94 0.89 6.23 0.0%6 0.80-1.18 0.099, 1.57
Total Gossypol 1.04 0.97 62975 <0:001 0.84 -1.24 0.064, 1.76
Statistical Differences Observed in More than One Individaal Site
Cottonseed Mineral - 7 Sites
Calcium (% dw) Site ARTI 0.15 0.12 22.70 0.010 0.14-0.16 0.058, 0.21
Calcium (% dw) Site GACH 013 0.11 19.57 <0.001 0.13-0.13 0.058, 0.21
Calcium (% dw) Site KSLA 020 0.18 14.74 0.007 0.19-0.22 0.058, 0.21
Calcium (% dw) Site NCBD 015 0.4 6.92 0.007 0.14-0.15 0.058, 0.21
Calcium (% dw) Site NMLEC 0:15 0.13 16.83 0.003 0.14-0.15 0.058, 0.21
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Table VII-1. Summary of Differences (p<0.05) for the Comparison of Cottonseed Component Levelsfor MON 88701 vs.
Conventional Control (continued)

Mean Difference
(MON 88701 minus Control)

MON 887012  Control*  Mean Differénce Significance.” MON 88701 Commercial
Analytical Component (Units)’ Mean? Mean (% of Cantrol)  (p-Valuc) Range Tolerance Interval’

Statistical Differences Observed in More than One Individual Site

Cottonseed Mineral - 7 Sites

Calcium (% dw) Site SCEK 0.11 0.091 17.98 0.027 0.10-0.11 0.058,0.21
Calcium (% dw) Site TXPL 0.16 0.14 1931 <0:001 0.16-0.16 0.058, 0.21

Cottonseed Proximate (% dw) - 6 Sites

Ash Site GACH 4.53 421 7.56 <0.001 4.45 - 4.57 3.42,4.65
Ash Site KSLA 4.53 4.29 5.64 0.027 4.25-4.66 3.42,4.65
Ash Site LACH 4.35 4.12 5:56 0.013 4.23-4.47 3.42,4.65
Ash Site NCBD 4.34 4:14 4.95 0.033 4.29-4.40 3.42,4.65
Ash Site SCEK 4.11 374 9.95 0.010 3.99-4.28 3.42,4.65
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Table VII-1. Summary of Differences (p<0.05) for the Comparison of Cottonseed Component Levelsfor MON 88701 vs.
Conventional Control (continued)

Mean Difference
(MON 88701 minus Control)

MON 887012  Control*  Mean Differénce Significance.” MON 88701 Commercial
Analytical Component (Units)’ Mean? Mean (% of Cantrol)  (p-Valuc) Range Tolerance Interval’

Statistical Differences Observed in More than One Individual Site
Cottonseed Proximate (% dw) - 6 Sites
Ash Site TXPL 3.85 3.46 11.50 0.001 3.77-3.92 3.42,4.65

Cottonseed Fatty Acid (% Total FA) - 5 Sites

18:0 Stearic Site ARTI 2.68 2.51 6.70 0.019 2.65-2.72 1.98,2.95
18:0 Stearic Site LACH 2.68 252 6.04 0.001 2.64-2.73 1.98, 2.95
18:0 Stearic Site NCBD 2.50 2.34 6.85 0.036 2.39-2.64 1.98,2.95
18:0 Stearic Site NMLC 2.51 2.64 5:33 <0.001 2.47-2.56 1.98, 2.95
18:0 Stearic Site TXPL 2.35 246 -4.67 0.006 2.30-243 1.98, 2.95

Cottonseed Mineral -4 Sites
Magnesium (% dw):Site GACH 041 0.38 6.92 <0.001 0.40-0.41 0.28, 0.47
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Table VII-1. Summary of Differences (p<0.05) for the Comparison of Cottonseed Component Levelsfor MON 88701 vs.

Conventional Control (continued)

Mean Difference

(MON 88701 minus Control)

MON 887012  Control*  Mean Differénce Significance.” MON 88701 Commercial
Analytical Component (Units)’ Mean? Mean (% of Cantrol)  (p-Valuc) Range Tolerance Interval’
Statistical Differences Observed in More than One Individual Site
Cottonseed Mineral - 4 Sites
Magnesium (% dw) Site KSLA 0.43 0.40 6.85 0.002 0.41-0.43 0.28, 0.47
Magnesium (% dw) Site SCEK 0.39 0.36 936 0005 0.37-0.41 0.28,0.47
Magnesium (% dw) Site TXPL 0:35 0.34 554 0.003 0.35-0.37 0.28, 0.47
Cottonseed Fiber (% dw) - 3 Sites
Total Dietary Fiber Site KSLA 38.32 40:14 -4.55 0.034 37.62 - 38.75 34.52,52.58
Total Dietary Fiber Site LACH 39.82 43.35 815 0.002 39.02 - 40.86 34.52,52.58
Total Dietary Fiber Site NMLC 3916 41.10 -4.73 0.016 37.46 - 40.44 34.52,52.58
Cottonseed Amino Acid (% dw)=3 Sites
Arginine Site GACH 2.95 3.21 -8.35 0.008 2.87-3.02 2.38,3.47
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Table VII-1. Summary of Differences (p<0.05) for the Comparison of Cottonseed Component Levelsfor MON 88701 vs.
Conventional Control (continued)

Mean Difference
(MON 88701 minus Control)

MON 887012  Control*  Mean Differénce Significance.” MON 88701 Commercial
Analytical Component (Units)’ Mean? Mean (% of Cantrol)  (p-Valuc) Range Tolerance Interval’

Statistical Differences Observed in More than One Individual Site

Cottonseed Amino Acid (% dw) - 3 Sites

Arginine Site KSLA 3.02 3.28 -7.87 0.013 2.95-3.10 2.38,3.47
Arginine Site NMLC 3.48 3.71 -10 0005 3.42-3.60 2.38,3.47

Cottonseed Fatty Acid (% Total FA) - 3 Sites

14:0 Myristic Site KSLA 0.68 072 -5.33 0.007 0.66 - 0.71 0.16, 1.37
14:0 Myristic Site NCBD 0.68 0.5 -8:36 0.002 0.66 - 0.70 0.16,1.37
14:0 Myristic Site NMLC 0.93 0.98 443 0.001 0.92-0.95 0.16, 1.37

Cottonseed Mineral - 3 Sites
Potassium (% dw) Site GACH 121 142 8.01 <0.001 1.17-1.24 0.92,1.21

Potassium (% dw)Site SCEK .13 1.02 10.88 0.042 1.11-1.17 0.92,1.21
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Table VII-1. Summary of Differences (p<0.05) for the Comparison of Cottonseed Component Levelsfor MON 88701 vs.

Conventional Control (continued)

(MON 88701 minus Control)

Mean Difference

MON 887012 Control*  Mean Difference Significance;” MON 88701 Commercial
Analytical Component (Units)’ Mean® Mean (% of Cantrol) (p-Value) Range Tolerance Interval’
Statistical Differences Observed in More than One Individual Site
Cottonseed Mineral - 3 Sites
Potassium (% dw) Site TXPL 1.01 0.87 16.37 0.004 0.98 - 1.06 0.92,1.21
Cottonseed Vitamin (mg/kg dw) - 3 Sites
Vitamin E Site GACH 151.03 140.12 778 0.025 148.34 - 154.95 41.91, 205.89
Vitamin E Site LACH 169.88 149:96 13.28 0.001 163.34 - 175.33 41.91, 205.89
Vitamin E Site TXPL 11439 103.66 10:35 0.033 107.81 - 118.39 41.91, 205.89
Cottonseed Gossypol (% dw) - 3.Sites
Total Gossypol Site KSLA 13 1.01 12.00 0.049 1.00 - 1.24 0.064, 1.76
Total Gossypol Site NMLC 0:92 0.80 15.53 0.026 0.84 - 0.97 0.064, 1.76
Total Gossypol Site'SCEK 17 1.07 9.54 0.017 1.13-1.23 0.064, 1.76
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Table VII-1. Summary of Differences (p<0.05) for the Comparison of Cottonseed Component Levelsfor MON 88701 vs.

Conventional Control (continued)

(MON 88701 minus Control)

Mean Difference

MON 887012  Control*  Mean Differénce Significance.” MON 88701 Commercial
Analytical Component (Units)’ Mean? Mean (% of Cantrol)  (p-Valuc) Range Tolerance Interval’
Statistical Differences Observed in More than One Individual Site
Cottonseed Proximate (% dw) - 2 Sites
Carbohydrates Site SCEK 46.56 48.67 -4.33 0.031 45.10 - 47.48 40.26, 56.45
Carbohydrates Site TXPL 44.03 46.39 =508 0070 42.73 - 45.99 40.26, 56.45
Total Fat Site NCBD 23.04 21.59 6.74 0.024 21.89 - 23.76 15.01, 28.51
Total Fat Site SCEK 25.65 23.65 8.46 0.019 24.23 - 26.78 15.01, 28.51
Cottonseed Fiber (% dw) - 2 Sites
Acid Detergent Fiber Site ARTI 24 .81 27.53 :9:86 0.007 24.44 - 25.20 22.24,31.96
Acid Detergent Fiber Site LACH 25672 28.35 -9.27 0.005 24.16 - 27.08 22.24,31.96
Cottonseed Amino Acid (%dw)=2 Sites
Phenylalanine Site GACH 1~40 1.49 -5.89 0.039 1.37-1.43 1.12,1.58
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Table VII-1. Summary of Differences (p<0.05) for the Comparison of Cottonseed Component Levelsfor MON 88701 vs.
Conventional Control (continued)

Mean Difference
(MON 88701 minus Control)
MON 887012  Control*  Mean Differénce Significance.” MON 88701 Commercial
Analytical Component (Units)’ Mean? Mean (% of Cantrol)  (p-Valuc) Range Tolerance Interval’

Statistical Differences Observed in More than One Individual Site
Cottonseed Amino Acid (% dw) - 2 Sites
Phenylalanine Site KSLA 1.44 1.53 -5.88 0.025 1.40 - 1.46 1.12,1.58

Cottonseed Fatty Acid (% Total FA) - 2 Sites

16:0 Palmitic Site LACH 24.48 24:04 181 0.014 24.37 - 24.55 16.54, 30.55
16:0 Palmitic Site SCEK 24.74 24,39 1.43 0.029 24.59 - 24.94 16.54, 30.55
16:1 Palmitoleic Site NCBD 0.46 0438 -3:88 0.019 0.44 - 0.47 0.39,0.70
16:1 Palmitoleic Site NMLC 0.53 0.54 2:27 0.014 0.52-0.53 0.39, 0.70
18:3 Linolenic Site ARTI 0.14 0:13 11.92 0.012 0.14-0.15 0.060, 0.24
18:3 Linolenic Site NMLC 0.16 0:14 8.12 0.009 0.15-0.16 0.060, 0.24
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Table VII-1. Summary of Differences (p<0.05) for the Comparison of Cottonseed Component Levelsfor MON 88701 vs.
Conventional Control (continued)

Mean Difference
(MON 88701 minus Control)

MON 887012  Control*  Mean Differénce Significance.” MON 88701 Commercial
Analytical Component (Units)’ Mean? Mean (% of Cantrol)  (p-Valuc) Range Tolerance Interval’
Statistical Differences Observed in More than One Individual Site
Cottonseed Mineral - 2 Sites
Iron (mg/kg dw) Site NCBD 43.21 48.04 -10.05 0.025 41.96 - 44.44 47.30,97.12
Iron (mg/kg dw) Site TXPL 60.47 79.02 -23.47 0039 56.94 - 66.50 47.30,97.12
Manganese (mg/kg dw) Site GACH 1341 11.51 16.52 0.003 12.79 - 14.14 9.07,17.33
Manganese (mg/kg dw) Site TXPL 10.91 9.04 20.59 0.007 10.18 - 11.37 9.07,17.33
Zinc (mg/kg dw) Site NCBD 40779 49 .54 -17.66 0.006 40.28 - 41.37 27.27, 44.95
Zinc (mg/kg dw) Site NMLC 45.63 4943 -7.68 0.009 44.12 - 46.74 27.27,44.95
Cottonseed Gossypol (% dw).x 2 Sites
Free Gossypol Site KSDA 1.07 0:95 12.69 0.014 1.03-1.10 0.099, 1.57
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Table VII-1. Summary of Differences (p<0.05) for the Comparison of Cottonseed Component Levelsfor MON 88701 vs.

Conventional Control (continued)

(MON 88701 minus Control)

Mean Difference

MON 887012  Control*  Mean Differénce Significance.” MON 88701 Commercial
Analytical Component (Units)’ Mean? Mean (% of Cantrol)  (p-Valuc) Range Tolerance Interval’
Statistical Differences Observed in More than One Individual Site
Cottonseed Gossypol (% dw) - 2 Sites
Free Gossypol Site NMLC 0.85 0.69 22.32 0.011 0.83-0.88 0.099, 1.57
Statistical Differences Observed in One Site
Cottonseed Proximate (% dw)
Protein Site TXPL 2943 28.48 3233 0.017 29.06 - 30.14 22.30,29.41
Cottonseed Fiber (% dw)
Crude Fiber Site KSLA 16.43 1767 -7.04 0.019 16.06 - 17.24 16.93, 22.68
Neutral Detergent Fiber Site TXPL 29.75 32.12 =7:40 0.006 28.74 - 30.56 27.03, 42.49
Cottonseed Amino Acid (%.dw)
Alanine Site LACH 107 1,03 3.73 0.030 1.00 - 1.11 0.86, 1.11
Aspartic Acid Site-GACH 2.31 2.45 -6.03 0.019 2.24-2.36 1.94,2.57
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Table VII-1. Summary of Differences (p<0.05) for the Comparison of Cottonseed Component Levelsfor MON 88701 vs.

Conventional Control (continued)

(MON 88701 minus Control)

Mean Difference

MON 887012  Control*  Mean Differénce Significance.” MON 88701 Commercial
Analytical Component (Units)’ Mean? Mean (% of Cantrol)  (p-Valuc) Range Tolerance Interval’
Statistical Differences Observed in One Site
Cottonseed Amino Acid (% dw)
Glutamic Acid Site GACH 4.57 4.96 -7.95 0.610 4.35-4.77 3.74,5.28
Isoleucine Site GACH 0.90 0.94 421 0034 0.90 - 0.91 0.75, 0.96
Leucine Site GACH 1451 1.58 <432 0.024 1.49 - 1.54 1.25,1.62
Lysine Site LACH 1.26 1.18 7.01 0.023 1.17-1.31 1.01, 1.30
Methionine Site LACH 042 0.38 12.03 0.013 0.37-0.44 0.32,0.38
Proline Site GACH 098 1.05 -60.16 0.033 0.97-0.99 0.83,1.08
Threonine Site GACH 085 0.90 -5.14 0.049 0.83 -0.88 0.72,0.89
Tryptophan Site SCEK 0.35 0.38 -6.70 0.023 0.33-0.38 0.34,0.42
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Table VII-1. Summary of Differences (p<0.05) for the Comparison of Cottonseed Component Levelsfor MON 88701 vs.
Conventional Control (continued)

Mean Difference
(MON 88701 minus Control)

MON 887012  Control*  Mean Differénce Significance.” MON 88701 Commercial
Analytical Component (Units)’ Mean? Mean (% of Cantrol)  (p-Valuc) Range Tolerance Interval’
Statistical Differences Observed in One Site
Cottonseed Amino Acid (% dw)
Tyrosine Site GACH 0.80 0.84 -4.30, 0.037 0.79 - 0.82 0.67,0.84
Valine Site GACH 1.21 1.26 -D19 0097 1.19-1.23 1.00, 1.28
Cottonseed Fatty Acid (% Total FA)
18:1 Oleic Site LACH 14.70 14:29 2.89 0.021 14.48 - 15.01 11.38, 20.64
18:2 Linoleic Site LACH 55.53 56:63 -1.93 0.001 55.15-55.99 47.49, 63.18
20:0 Arachidic Site LACH 0.31 0.29 6:78 0.033 0.31-0.32 0.17,0.38
22:0 Behenic Site ARTI 0.14 0:15 -9.92 0.008 0.13-0.14 0.070, 0.21
Cottonseed Mineral
Sodium (% dw) Site-KSLLA 0.022 0.0080 178.30 0.020 0.019 - 0.025 0, 0.066
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Table VII-1. Summary of Differences (p<0.05) for the Comparison of Cottonseed Component Levelsfor MON 88701 vs.
Conventional Control (continued)

Mean Difference
(MON 88701 minus Control)

MON 887012  Control*  Mean Differénce Significance.” MON 88701 Commercial
Analytical Component (Units)’ Mean? Mean (% of Cantrol)  (p-Valuc) Range Tolerance Interval’

Statistical Differences Observed in One Site
Cottonseed Cyclopropenoid Fatty Acid (% Total FA)
Dihydrosterculic Acid Site GACH 0.15 0.12 28.35 0.022 0.14-0.16 0.078, 0.25

'dw = dry weight; fw = fresh weight; FA = fatty acid.

2MON 88701 was sprayed with dicamba and glufosinate.

3Mean = least-square mean.

*Control refers to the non-biotechnology derived;conventional control (Coker 130).

*With 95% confidence, interval contains 99%-0f the values €xpréssed in’'the-population.of commercial substances. Negative limits set to zero.
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Table VII-2. Statistical Summary of Combined-Site Cottonseed Nutrients for MON 88701 vs. Conyéntional Control

Difference (MON 88701 minus €ontrol)

MON 887012 Control* Commercial
Analytical Component Mean (S.E.)* Mean (S.E.) Mean (S.E.) 95% Significance Tolerance Interval®
(Units)' (Range) (Range) (Range) Confidence Intetval ~ (p-Value) (Range)
Proximate (% dw)
Ash 4.31(0.11) 4.11(0.11) 0.21 (0.052) 0°094,-0.32 0.001 3.42,4.65
(3.77-4.74) (3.34-5.00) (-0.495°0.61) (3.18 - 4.68)
Calories 498.50 (1.65) 495.24 (1.71) 3.26 (1.29) 0370, 5,82 0.013 457.61, 527.56
(482.46 - 517.46)  (487.70%512.65) (-14.30 -4837) (466.09 - 509.91)
Carbohydrates 44.64 (0.56) 45.83 (0.59) =119 (0.32) <1.82,-0.56 <0.001 40.26, 56.45
(41.40 - 48.89) (42.14 -50.30) (-5.19.-2.45) (43.28 - 54.90)
Moisture (% fw) 7.15 (0.26) 748 (0.27) -0.34(0.11) -0.56,-0.11 0.005 4.79,9.92
(5.93.49767) (6.£5-9.19) =¥82 20.79) (6.05 - 10.50)
Protein 27.91¢¢0.77) 2799 (017) 0.13 £0:31) -0.53,0.78 0.685 22.30,29.41
(2291 - 3X.47) (23753231.27) (-1:99"- 3.73) (20.58 - 29.28)
Total Fat 23. 74 (0:31) 22.31¢0.33) 0.83 (0.26) 0.32,1.34 0.001 15.01, 28.51
(19.79:226.78) (20,71~ 25:20) (-2.89 - 3.86) (16.58 - 25.25)
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Table VII-2. Statistical Summary of Combined-Site Cottonseed Nutrients for MON 88701 vs. Conyéntional Control

(continued)

Difference (MON 88701 minus Control)

MON 887012 Control* Commercial
Analytical Component Mean (S.E.)* Mean (S.E.) Mean (S.E.) 95% Significance Tolerance Interval’
(Units)* (Range) (Range) (Range) Confidencednterval” (p-Value) (Range)
Fiber (% dw)
Acid Detergent Fiber 25.27 (0.34) 26.58 (0.35) -1.31(0.35) -2.00, -0.57 0.002 22.24,31.96
(23.26 - 27.74) (22.08 - 29.58) (-5:42 - 1.77) (23.42-31.62)
Crude Fiber 18.17 (0.37) 18.54(0.38) -0.38 (0232) -1.0250.27 0.246 16.93, 22.68
(15.97 - 21.66) (16106 - 21.70) (-3.36)- 4.75) (16.92 - 23.32)
Neutral Detergent Fiber 30.73 (0.51) 32.59 (0:53) -1.86°(0.41) -2.68, -1.05 <0.001 27.03, 42.49
(25.13 - 34.42) (28.87-- 3589) (+6:95 =116) (29.27 - 40.63)
Total Dietary Fiber 39.44(0.39) 41432°(04Y1) ~176840.36) -2.45,-0.91 <0.001 34.52,52.58
(36.97-42.13) (39:05 <44.37) (-534 - 109) (37.29 - 48.60)
Amino Acid (% dw)
Alanine 1.06 (0.020) 1.05(0:020) 0,0026 (0.0091) -0.017, 0.022 0.775 0.86,1.11
(0.97 - 1-14) (0.88:51.17) (-0.13-0.12) (0.83-1.22)
Arginine 3.03 (0.90) 3.1550.10) -0.12 (0.033) -0.19, -0.049 0.002 2.38,3.47
(2.33'-3.60) (241 -3.77) (-0.47 - 0.39) (2.30-3.55)
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Table VII-2. Statistical Summary of Combined-Site Cottonseed Nutrients for MON 88701 vs. Conyéntional Control

(continued)

Difference (MON 88701 minus Control)

MON 887012 Control* Commercial
Analytical Component Mean (S.E.)* Mean (S.E.) Mean (S.E.) 95% Significance Tolerance Interval’
(Units)! (Range) (Range) (Range) Confidencednterval” (p-Value) (Range)
Amino Acid (% dw)
Aspartic Acid 2.39 (0.062) 2.41 (0.062) -0.01570.027) -0:072, 0:042 0.575 1.94,2.57
(1.94 - 2.64) (1.92-2.74) (-0:29 - 0.29) (1.79 - 2.72)
Cystine 0.41 (0.0091) 0.40(0.0094) 0.0096 (0:0070) £0.004370.023 0.174 0.31,0.45
(0.32-0.47) (0:31 - 0.46) (-0.063y- 0.082) (0.29 - 0.47)
Glutamic Acid 4.76 (0.13) 4.84 (0;14) -0.079+(0.072) -0.23,0.077 0.295 3.74,5.28
(3.80 - 5.38) (3.66.- 5.70) (=0:78=10.79) (3.39-545)
Glycine 1.10 ¢0.020) 1.09:(0.020) 0:00140.011) -0.021, 0.024 0.896 0.90, 1.14
(0.93- 1:19) (091 £1220) (-043 - 0.14) (0.85-1.23)
Histidine 074 (0.019) 0:75.0:019) -0.0014 (0.0073) -0.017, 0.014 0.854 0.59, 0.81
(0.5850.85) (0:61 -.0:84) (-0.002 - 0.091) (0.57-0.84)
Isoleucine 0.91(0:018) 092 (0:018) -0.0066 (0.0079) -0.023,0.010 0.421 0.75,0.96
(075 - 1501) (0.7791.03) (-0.077 - 0.096) (0.72 - 1.03)
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Table VII-2. Statistical Summary of Combined-Site Cottonseed Nutrients for MON 88701 vs. Conyéntional Control

(continued)

Difference (MON 88701 minus Control)

MON 887012 Control* Commercial
Analytical Component Mean (S.E.)* Mean (S.E.) Mean (S.E.) 95% Significance Tolerance Interval’
(Units)* (Range) (Range) (Range) Confidencednterval” (p-Value) (Range)
Amino Acid (% dw)
Leucine 1.53 (0.032) 1.54 (0.032) -0.0018%0.013) -0:029, 0:026 0.892 1.25,1.62
(1.29 - 1.70) (1.28 - 1,69) (-0514 - 0.16) (1.20 - 1.72)
Lysine 1.24 (0.025) 1.23:(0.025) 0.0069 (0.015) -0.026,-0.039 0.658 1.01, 1.30
(1.05 - 1.38) (1506 - 1.39) (-0.11- 0.15) (0.99 - 1.44)
Methionine 0.40 (0.0079) 0.38 (0:0084) 0.0180.008%1) 0.0023, 0.035 0.026 0.32,0.38
(0.35 - 0.46) (0.32.- 0.46) (-0:066:£0.12) (0.29 - 0.49)
Phenylalanine 1.43 (0.039) 1.46:(0.039) -0:022(0.014) -0.052, 0.0084 0.144 1.12,1.58
(1.1% - 1:66) (1715.41.66) (-048 - 0.19) (1.10- 1.63)
Proline 1,00 (0.029) 1:03,(0:029) -0.027 (0.012) -0.052, -0.0018 0.037 0.83,1.08
(0.82200.219 (0:81 -.125) (0.12 - 0.10) (0.79-1.17)
Serine 1.08(0.02%) 1:09 (0.026) -0.0036 (0.015) -0.035, 0.028 0.807 0.83,1.21
(0290 - 1623) (0.8691.24) (-0.18 - 0.16) (0.81-1.24)
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Table VII-2. Statistical Summary of Combined-Site Cottonseed Nutrients for MON 88701 vs. Conyéntional Control

(continued)

Difference (MON 88701 minus Control)

MON 887012 Control* Commercial
Analytical Component Mean (S.E.)* Mean (S.E.) Mean (S.E.) 95% Significance Tolerance Interval’
(Units)! (Range) (Range) (Range) Confidencednterval” (p-Value) (Range)
Amino Acid (% dw)
Threonine 0.87 (0.016) 0.86 (0.016) 0.005740.0083) -0:012, 0:023 0.504 0.72,0.89
(0.74 - 0.94) (0.73 -0.95) (-0;10 - 0.10) (0.67 - 0.96)
Tryptophan 0.41 (0.0092) 0.42:(0.0095) -0.0061 (0:0066) £0.019,70.0071 0.361 0.34,0.42
(0.33-0.52) (0:37 - 0.52) (-0.08%- 0.078) (0.31-0.46)
Tyrosine 0.81 (0.017) 0.81 (02018) <0:0011+(0.0083) -0.019, 0.017 0.898 0.67,0.84
(0.67 - 0.92) (0.67= 0.9D) (=00074:£0.12) (0.63-0.91)
Valine 1.21 ¢0.027) 1.23%(0.027) =0:01240.01]1) -0.036, 0.012 0.296 1.00, 1.28
(1.00 - 1340) (1700 <1-40) (-0.090 - 0.12) (0.97 - 1.36)
Fatty Acid (% Total FA)
14:0 Myristic 0.77 (0.030) 0.79(0:031) -0.021 (0.0071) -0.036, -0.0060 0.009 0.16,1.37
(0.66 - 0:95) (0.7 154.0.98) (-0.077 - 0.047) (0.45-1.04)
16:0 Palmitic 2395 (0:30) 23.8070.30) 0.15 (0.076) -0.016, 0.31 0.073 16.54, 30.55
(22.34'-25.28) (2269 - 25.05) (-0.68 - 0.76) (19.11 - 26.73)
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Table VII-2. Statistical Summary of Combined-Site Cottonseed Nutrients for MON 88701 vs. Conyéntional Control

(continued)

Difference (MON 88701 minus Control)

MON 887012 Control* Commercial
Analytical Component Mean (S.E.)* Mean (S.E.) Mean (S.E.) 95% Significance Tolerance Interval’
(Units)* (Range) (Range) (Range) Confidencednterval” (p-Value) (Range)
Fatty Acid (% Total FA)
16:1 Palmitoleic 0.50 (0.0094) 0.50 (0.0094) 0.0022(0.0038) -0.0060, 0.010 0.572 0.39,0.70
(0.44 - 0.54) (0.45-0.54) (-0025 - 0.039) (0.44 - 0.67)
18:0 Stearic 2.54 (0.058) 2.47:€0.058) 0.068 (0:036) -0.0091, 0.14 0.079 1.98,2.95
(2.29 -2.85) (2015 -2.76) (-0.16)- 0.24) (1.98-2.97)
18:1 Oleic 15.10 (0.26) 14.96 (0:26) 0.14(0.070) -0.0049, 0.29 0.057 11.38, 20.64
(14.15 - 16.45) (14.06- 1644) (<0:48 =0.75) (13.71 - 18.39)
18:2 Linoleic 55.77(0.39) 56415 (0.40) ~0:3940.16) -0.72,-0.053 0.026 47.49, 63.18
(5424 - 58.22) (54:04 £57.93) (-142 - 0.89) (49.78 - 59.61)
18:3 Linolenic 048 (0.022) 0:17,£0:022) 0.0£1(0.0068) -0.0038, 0.025 0.136 0.060, 0.24
(0.145°0.34) (0-32-.030) (-0:0073 - 0.052) (0.10-0.29)
20:0 Arachidic 0:29(0:0086) 0.2870.0087) 0.0044 (0.0047) -0.0057, 0.015 0.364 0.17,0.38
(023 - 0:32) (0.2390.32) (-0.027 - 0.046) (0.20- 0.36)
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Table VII-2. Statistical Summary of Combined-Site Cottonseed Nutrients for MON 88701 vs. Conyéntional Control

(continued)

Difference (MON 88701 minus Control)

MON 887012 Control* Commercial
Analytical Component Mean (S.E.)* Mean (S.E.) Mean (S.E.) 95% Significance Tolerance Interval’
(Units)! (Range) (Range) (Range) Confidencednterval” (p-Value) (Range)
Fatty Acid (% Total FA)
22:0 Behenic 0.15 (0.0051) 0.15(0.0051) -0.00350.0029) =0.0098, 0:0029 0.260 0.070, 0.21
(0.12-0.19) (0.13-0.2D) (-0049 - 0.032) (0.051-0.19)
Mineral
Calcium (% dw) 0.15 (0.0093) 0.13 (0.0093) 0.0187%0.0022) 0:013, 0.023 <0.001 0.058, 0.21
(0.10 - 0.22) ¢0.081 - 0:19) (-0012 - 9:038) (0.081 - 0.18)
Copper (mg/kg dw) 8.90 (0.70) 8.93.(0.70) -0,02540:16) -0.34, 0.29 0.875 2.97,12.86
(5.22-11.91) (540 ~<1.1.92) (-2.59- 1.29) (446 -11.62)
Iron (mg/kg dw) 67:21 (4:40) 71.33(4.48) -442 (2474) -9.96, 1.71 0.153 47.30,97.12
(41.96 &,83.1) (4503~ 95:10) (-38:15.~12.79) (39.49 - 114.34)
Magnesium (% dw) 0,40 (0.0083) 0.38%0.0084) 0.021 (0.0032) 0.015, 0.028 <0.001 0.28, 0.47
(0.35 - 0:44) (0.33:£.0.44) (-0.036 - 0.054) (0.31 - 0.46)
Manganese (mg/kgdw) 12:31 (0:47) 11.73%0.48) 1.08 (0.28) 0.48, 1.68 0.001 9.07,17.33
(10.18°-'14.81) (861 - 14.11) (-1.95-2.54) (9.07-17.14)
Monsanto Company 11-CT-239F 184 of 343



Table VII-2. Statistical Summary of Combined-Site Cottonseed Nutrients for MON 88701 vs. Conyéntional Control

(continued)

Difference (MON 88701 minus Control)

MON 887012 Control* Commercial
Analytical Component Mean (S.E.)* Mean (S.E.) Mean (S.E.) 95% Significance Tolerance Interval’
(Units)* (Range) (Range) (Range) Confidencednterval” (p-Value) (Range)
Mineral
Phosphorus (% dw) 0.72 (0.031) 0.72 (0.031) 0.00810.0067) -0.0053, 0.021 0.230 0.49, 0.87
(0.56 - 0.84) (0.54-0.87) (-0:087-0.11) (0.48 - 0.87)
Potassium (% dw) 1.12 (0.028) 1.07:¢0.028) 0.053 (0:020) 0:0089,°0.097 0.021 0.92,1.21
(0.98 - 1.24) (0579 - 1.27) (-0.12)- 0.27) (0.90 - 1.26)
Sodium (% dw) 0.034 (0.0095) 0.029 (0:0096) 0.0045,(0.0046) -0.0053,0.014 0.346 0, 0.066
(0.018 - 0.12) (0.0053 -.010) (-0.065=0.030) (0.0054 - 0.077)
Zinc (mg/kg dw) 37.58(2.01) 40434 (2.02) -2.5740.77) -4.22,-0.91 0.005 27.27,44.95
(27.3P- 46.74) (2822 £52.95) (-11,57 -3.27) (25.07 - 48.49)
Vitamin (mg/kg dw)
Vitamin E 140.14.(9.87) 131333 (988) 8.80 (2.07) 4.39,13.22 <0.001 41.91, 205.89
(860.23 - 179.34) (91.78-1062.98) (-6.54 - 26.36) (84.07 - 162.76)

'dw = dry weight; fw = fresh weight; FA = fatty acid:
ZMON 88701 was sprayed with dicamba dnd ghifosinate.

3Mean (S.E.) = least-squaré-mean.(standard etror).

*Control refers to the non-biotechnefogy derivedZconventional control (Coker 130).
*With 95% confidence, intervalc6ntains 99% of the'values expressed in the population of commercial substances. Negative limits set to zero.
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Table VII-3. Statistical Summary of Combined-Site Cottonseed Anti-nutrients for MON 88701 vs. Conventional Control

Difference (MON 88701 minus €ontrol)

MON 887012 Control* Commercial
Analytical Component Mean (S.E.)* Mean (S.E.) Mean (S.E.) 95% Significance Tolerance Interval’
(Units)! (Range) (Range) (Range) Confidence Interval . (p-Value) (Range)
Cyclopropenoid Fatty Acid (% Total FA)
Dihydrosterculic Acid 0.15 (0.0034) 0.14 (0.0037) 0.013 (0.0044) 0:0044,-0.022 0.003 0.078, 0.25
(0.11-0.19) (0.11-0.17) (-0.026370.068) (0.038 - 0.23)
Malvalic Acid 0.39 (0.015) 0.37 (0:016) 0.013 (0.01%) -00016, .0.043 0.371 0.23, 0.54
(0.20 - 0.55) (0.260.49) (-0.16 -©:16) (0.11 - 0.59)
Sterculic Acid 0.22 (0.0067) 0.21 (0.0072) 0.0067 (0:008 ~0.0096, 0.023 0.412 0.17,0.27
(0.13-0.29) (0.17 <927) (-0.085- 0,078) (0.061 - 0.34)
Gossypol (% dw)
Free Gossypol 0.94 (0.037) 0.89:(0.037) 0:055 (0.020) 0.012, 0.099 0.016 0.099, 1.57
(0:80- 1418) (0268 £1~20) (=0.0986 - 0.20) (0.50 - 1.41)
Total Gossypol 1,04 (0.937) 0:97,(0:037) 0.066'(0.017) 0.031, 0.10 <0.001 0.064, 1.76
(0.84:9D0.24) (0.74°-.120) (-0:021 - 0.23) (0.56 - 1.61)

'dw = dry weight; FA = fatty, acid.

2MON 88701 was sprayedwith;dicamba and-glufosinate.

*Mean (S.E.) = least-square mean (standard error):

*Control refers to the non-biotechnology derived, conventional control (Coker 130).
*With 95% confidence, intervabcontains 99% of the values expressed in the population of commercial substances. Negative limits set to zero.
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Table VII-4. Literature and ILSI Ranges for Components in Cottonseed

Cottonseed Tissue Components' Literature Range’ ILSI Range’
Cottonseed Nutrients

Proximates (% dw)

Ash 3.87 -5.29% 3.7 -4.2¢ 3.761 - 5.342
Carbohydrates by calculation 45.28 — 53.62° 39.0-53.6
Calories by calculation 471.34 - 506.95°

Moisture (% fw) 2.25-17.49° 2.3-99
Protein 24.54 —30.83%21.2—25.9° 21.48 —32.97
Total Fat 17.37 —25.16% 14.4—16.9° 17.201 — 27,292

Fiber (% dw)

Acid Detergent Fiber 21.10 — 34.8% 37.6 — 40.5° 19.74 — 3895
Neutral Detergent Fiber 32.92 — 45.83% 50.0 — 53.6° 25.56-51.87
Crude Fiber 13.85-17.94° 13.86—23.10
Total Dietary Fiber not available 33769 47.55
Amino Acids (% total AA) (% dw)
Alanine 4.16 —4.41% 3.6 — 4.2° 0.80~1.22
Arginine 11.28 —42:51%10.9+123° 206 —3.72
Aspartic acid 9.73—9.99% 8.829.5" 1.82 -2.94
Cystine/Cysteine 160 —1.92%2,3 -3.4° 0.35-0.56
Glutamic acid 20.76 — 21.6120.5522 42 391-6.72
Glycine 444 — 4587 38 4,50 0.83-1.32
Histidine 3.00£3.12%.2.6 28" 0.57 -0.91
Isoleucine 3.0~ 3:67" 3.0>3.4% 0.62 —1.05
Leucine 627 ~6.65555 261" 1.14-1.86
Lysine 4.85-537% 42+ 4.6> 0.94—1.46
Methionine 1,46 —1.88 1.3 — 1.8” 0.30-0.47
Phenylalanine 5.5625.773,5.0=5.6" 1.02-1.72
Proline 406 —428%3.1-4.0"° 0.75-1.23
Sefine 4.455486%39—-44"° 0.91-1.35
Threonine 3026 -3:59% 2.8 -3.2° 0.55-0.92
Tryptophart 0.97~1021%1.0—1.4° 0.194-0.319
Tyrosing 2.65-292%28-33" 0.53-0.84
Valine 476 -5.14"43-4.7° 0.87-1.49

Fatty Acids (% total FA)

8:0 Caprylic not available not available
10:0-Caprig not available not available
12:0 Lauric not available not available
14:0 Myristie 0.55—2.40% 0.6 — 1.5 0.455 —2.400
14:1 Myristoleic not available not available
15:0 Pentadgeanoic 0.050-0.17° 0.103 - 0.481
15:1 Pentadecenoio not available not available
16:0 Palmitic 21.23-27.9%17.6—24.8" 15.11 —27.90
16:1 Palmitoleic 0.55-1.16"° 0.464 — 1.190
17:0 Heptadecanoic not available 0.092-0.119
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Table VII-4. Literature and ILSI Ranges for Components in Cottonseed (continued)

Cottonseed Tissue Components' Literature Range’ ILSI Range’
17:1 Heptadecenoic not available not available
18:0 Stearic 1.99-3.11% 2.0-2.5° 0.20-3.11
18:1 Oleic 13.90 —20.10% 15.0 —20.7" 12.8-25.3
18:2 Linoleic 46.00 — 56.88* 46.0-59.4
18:3 Gamma Linolenic 0.050-0.25" 0.097 - 0.232
18:3 Linolenic 0.050-0.25° 0.11-0.35
20:0 Arachidic 0.25-0.33° 0.186 —0.414
20:1 Eicosenoic not available 0.095 —0.098

20:2 Eicosadienoic

not available

not available

20:3 Eicosatrienoic

not available

not available

20:4 Arachidonic

not available

not\available

22:0 Behenic 0.13-0.17° 0.104,2£0.295
Vitamins (mg/kg fw) (mg/kg-dw)
Vitamin E 99 —224¢ 70.825~'197.243
Minerals (% dw)

Calcium 0,10 - 0.33° 0.10323 — 0.32581
Copper (mg/kg dw) 3.54 - 11.14% 3.13 —24.57
Iron (mg/kg dw) 40.58 — 56,54° 36.71 —318.38
Magnesium 0.37 £0.46,% 0.34709 — 0.49312
Manganese (mg/kg dw) 11,06—1831° 10.69 — 21.96
Phosphorus 0:60 —0.84° 0.48254 — 0.99157
Potassium 0.98-1.24° 0.98345 — 1.44835
Sodium 0:0054.~0.74} 0.01118 —0.73548
Zinc (mg/kg dwv) 30.2%-47.75"° 27.0-59.5
Cottonseed Anti-Nutriénts

Gossypol, Tetal (% dw) 057 — 1:42% 0:55—0.77° 0.547 —1.522
Gdssypoly Free(% dw) 0.53,—1.20° 0.454 -1.399
Cycloprepenoid® Fatty Acids

(%' total FA)

Dihydrostereulic 0.13-0.24° 0.075-0.310
Malvali¢ 0.33-0.58* 0.229 - 0.759
Sterculic 0.21-0.56" 0.190 — 0.556

fw=frosh weight; dw=dry weight

*Literature ‘fange-feferencest *(Hafilton et al., 2004); °(Lawhon et al., 1977); %(Smith and Creelman, 2001);

Y(Bertrand et al()2005)¢
3(ISE2011).
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VIL.B. Compositional Assessment of MON 88701: Summary and Conclusion

Detailed comparisons were conducted on nutrient and anti-nutrient levels in MON 88701
cottonseed and compared to levels in the conventional control. The analytes evaluated
are consistent with those identified by the OECD as important to understanding the safety
and nutrition of new varieties of biotechnology-derived cotton (OECD, 2009b). These
compositional comparisons were made by analyzing the acid-delinted cottonseed
harvested from plants grown at each of eight field sites in the U.S. during the 2010 field
season. Composition analysis of all samples was conducted in accordance with OECD
guidelines and included analysis for nutrients including proximates (ash, caleries and
carbohydrates by calculation, fat, moisture, and protein), ADF, NDF, CF,(TDF;:amino
acids, fatty acids (C8-C22), minerals (calcium, copper, iron, magnesium, manganese,
phosphorus, potassium, sodium, and zinc), and vitamin E. The anti-nutrients assessed in
this analysis included total and free gossypol and cyclopropenoid fatty acids
(dihydrosterculic, malvalic and sterculic). These analyses also included measurements of
the same nutrients and anti-nutrients in conventional cotton varieties, known as reference
substances, to provide data on natural variability of eagch compositional“component
analyzed. All cotton plants including MONX88701, the conventional, control, and the
commercial reference varietieswere treated with maintenancepesti¢ides as necessary
throughout the growing season. In addition, MON"88701 plots were treated at the 3-5
leaf stage with glufosinate-herbicide @t the labelarate (0:5 1b‘a.e. /a¢tre) and at the 6-10 leaf
stage with dicamba hetbicide at the'label rate (0.5 1b-a.e facre).

For MON 88701 eompared,to the"conventional control) the combined-site analysis of
cottonseed showed no statistically significant differences (p < 0.05) between nutrient and
anti-nutrient,components of MON'88701 and-the ¢ontrgl-for 30 (57.7%) of the 52 mean
value comparisons.> Combined-site~statistical “differences for nutrients in cottonseed
included mean values for five proximates (ash;-calofies, carbohydrates, moisture and total
fap),-thre@types' of fiber (ADE;\NDFE and TDF); three amino acids (arginine, methionine
and (proline), twe:fattyyacids“(14:0 mytisticracid and 18:2 linoleic acid), five minerals
(caleiumy“magnesium, manganese,.potassium and zinc), and vitamin E. Combined-site
Statistical ¢ differences ‘for-anti‘nutrienits in cottonseed included mean values for
dihydrosterculic  acid,’ free" gossypol and total gossypol. All nutrient and anti-nutrient
component “statistical ‘differences>observed in the combined-site statistical analysis,
whetherreflecting increased or-decreased MON 88701 mean values with respect to the
conyentional control, owere.14.09% or less. Mean values for all significantly different
nufrient @nd anti-nutrientcomponents from the combined-site analysis of MON 88701,
with-the exception ofmethionine, were within the 99% tolerance interval established
from the\conyentional commercial reference varieties grown concurrently in the same
trial. ‘CAllxeombined-site mean values including methionine and individual site mean
values of MON 88701 for all nutrient and anti-nutrient components were within the
context of the natural variability of commercial cotton composition as published in the
scientific literature and/or available in the ILSI Crop Composition Database (ILSI, 2011).
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For MON 88701 compared to the conventional control, most of the combined-site
differences were not reproducible among the individual sites with the exception of ash
and calcium; however, all of the combined-site component values were within the range
of values reported in the scientific literature and/or in the ILSI Crop Composition
Database. Based on the results of this composition analysis it is concluded that
cottonseed from MON 88701 is compositionally equivalent to conventional cotton and
therefore the food and feed safety and nutritional quality of this product is comparable to
that of the conventional cotton.

Conventional cotton processing is described in this document in Sectiom~1l.. The
processing of MON 88701 cotton is not expected to be any different from that of
conventional cotton. As described in this section, detailed compositional analyses of key
components of MON 88701 have been performed and have .. demonstrated that
MON 88701 is compositionally equivalent to conventional cotten:’ Additionally, the
modes-of-action of MON 88701 DMO and PAT (bar) proteins;‘as described in Section
VLA, is well understood, and there is no reason to‘expect interactions with endogenous
toxicants or important nutrients that may be present in cotton. (Thetefore, when
MON 88701 and its progeny are used on a cgmmercial-scale @s a sourcewf food or feed,
these products are not expected to be different from.the equivalent foods or feeds
originating from conventional cotton.
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VIII. USE OF ANTIBIOTIC RESISTANCE MARKER GENES
VIII.A. Presence of Genes that Encode Resistance to Antibiotics

No genes that encode resistance to an antibiotic marker were inserted into the crop
genome during development of MON 88701. Molecular characterization data presented
in Section V demonstrate the absence of the aadA antibiotic resistant marker gene in

MON 88701.
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IX. SUMMARY OF FOOD AN FEED SAFETY ASSESSMENTS

This section provides a concluding discussion of the safety assessment and addresses the
relevant factors in Codex Plant Guidelines, Section 5, paragraph 59 (Codex Alimentarius,
2009).

IX.A. Donor Organisms

As described in more detail in Section III, the dmo gene is derived from the bacterium
S. maltophilia. S. maltophilia is ubiquitous in all environments, is found associated with
the rhizosphere of plants, and can be found in a variety of foods and feeds. ~Exposure to
S. maltophilia is incidental to its presence in food such as “ready te’ ¢at? salads,
vegetables, frozen fish, milk, and poultry. Infections caused by S.maltophilia are
extremely uncommon in humans and S. maltophilia can be found in healthy individuals
without causing any harm to human health. Strains have been found inithe transient flora
of hospitalized patients as a commensal organism and, similaro the\indigenous bacteria
of the gastrointestinal tract, S. maltophilia can be)an oppottunistic pathogei: As such,
S. maltophilia is of low virulence in immuno=Compromised patients where a series of
factors must occur for colonization by~S:maltophilia in. humans.c> The ubiquitous
presence of S. maltophilia in the environment, its presence in healthy~individuals, and the
incidental presence on foods without‘any adversesafety reports éstablishes the safety of
the donor organism.

In addition Sectionm\III provides details on S.-hygroseopicus, the donor organism for the
bar gene. S. Rygroscopicus is ‘@ cemmon soil-borng bacterium with no known safety
issues. Streptomyces species.are ‘widespread in the environment and present no known
allergenie; or . toXicity issues, othough human <exposure is quite common. The S.
hygroscopicus history of safe use has been extensively reviewed during the regulatory
reviews of numerous- glufosinate-tolérant.€vents. with no safety or allergenicity issues
identified. . “The ubiguitousVpresence -of S&Hhygroscopicus in the environment, the
widespread human_exposure withoutzany: adverse safety or allergenicity reports, and the
successive teviews resulting from-theregulatory evaluation of numerous glufosinate-
tolerant eventsCwith-no safety .or’alletgenicity issues identified establishes the safety of
the donor organisnt:

IX.B.-Genetic Insert

As' described in more detail in Section IV, MON 88701 was produced by Agrobacterium
tumefaciens-mediated transformation of cotton with PV—-GHHT6997, which is a binary
vector.containingtwo expression cassettes in a single T-DNA (Figure IV-1). The dmo
expression-cassette contains the dmo coding sequence under the regulation of the PC1SV
promoter, TEV leader, the CTP2 targeting sequence, and the E6 3’ non-translated region.
The bar expression cassette is regulated by the e35S promoter, the heat shock protein 70
(Hsp70) leader, and the nopaline synthase (nos) 3’ untranslated region. During plant
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transformation, a single T-DNA was inserted into the cotton genome, with the bar
expression cassette functioning as a selectable marker, as well as a gene of interest.

Molecular analyses demonstrated that MON 88701 contains a single copy of the inserted
T-DNA at a single integration locus. No backbone sequences from the PV-GHHT6997
were detected in the genome of MON 88701. Data confirmed the organization and
sequence of the insert and the stability of the insert over several generations.

IX.C. Safety of MON 88701 DMO and PAT (bar) Proteins

A history of safe use has been established for both MON 88701 DMO and-PAT>(bar)
proteins (Section VI.B.). MON 88701 DMO and PAT (bar) lack structural similarity to
known allergens (Sections VI.F.1.3. and VI.F.2.3) or toxins (Section VL:F.3.1:)’)known to
have adverse effects on mammals. MON 88701 DMO and PAT (bar)-arespresent at very
low levels in MON 88701 cottonseed (Section VI.D)cand will censtitute a small portion
of the total protein present in feed derived fromp»MON 88701 (Section-VI.F.1.2. and
VIL.E.2.2). No consumption of the MON 88701 PMO or PAT«(bar) protéins derived from
MON 88701 is expected for the U.S. general population atthe present'time-given that the
only foods produced from coftonseed are!RBD oil @and linter;®bothcof which contain
neligible amounts of total, protein. MON 88701(DMQO~and PAT (bar) are readily
digestible in simulated gastric and simulated .infestinal fluids-{Sections VL.F.1.4. and
VIL.F.2.4.), are heat labile’(SectionsVI.F.1.5..and VI.F.2.5.), and show no oral toxicity in
mice (Section VL.LF.3:3.). Inaddition, PAT proteins’ hag been evaluated in several
previous safety assessments with no safety concerns identified.

IX.D. Compositional Characteristics-of MON 88701

Detailed compositionalb;comparisons weré presented (Section VII.A.) to assess whether
levels™ ofy nutrients cand canti-nutrients in@cottonseed derived from MON 88701 are
compatable to levelsin the parentaliconventional control Coker 130 and several
commercially available reference cotton varieties for which there is an established history
of safe,consumption. The analysis-included proximates (ash, fat, moisture, protein, and
carbohydrates)S. caloties, fiber,. aminoracids, fatty acids, minerals, vitamin E, and anti-
nutrienits (gossypol-and-cyclopropenoid fatty acids) in cottonseed.

Compositional and nutritional comparisons were conducted using a combined-site
analysis -to- determinie” statistically significant differences (5% level of significance)
betweery MON 88701 .and the conventional control. The results of the combined-site
analysis_were _then.eyvaluated using considerations relevant to food and feed safety and
nutritional .quality, including relative magnitudes of the difference, whether the mean
component value was within the range of natural variability as represented by the 99%
tolerance intefval of the commercial reference varieties grown concurrently in the same
field trial, the reproducibility of differences across individual sites, and whether the mean
component value was within the range of natural variability as compared to published
values including the ILSI Crop Composition Database.
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Assessment of the analytical results confirmed that the differences observed in the
combined-site analysis were not meaningful to food and feed safety or the nutritional
quality of MON 88701. In addition, all combined-site component values were within the
range of values reported in the scientific literature and/or in the ILSI Crop Composition
Database. These results support the overall conclusion that MON 88701 cottonseed is
compositionally equivalent to conventional cotton in accordance with OECD guidelines.

IX.E. Summary of Food and Feed Safety Assessment of MON 88701

These data, along with the history of safe use of cotton as a limited source of huthan food
and common animal feed, collectively support a conclusion of “no concerns” for-every
criterion specified in the flowcharts outlined in the FDA’s Food Policy document (U.S.
FDA, 1992) and shown in Figure 1X-1. MON 88701 is not materially.{different in
composition, safety or nutrition from conventional cotton other than the‘ntroduction of
the dicamba- and glufosinate-tolerance traits. Sales and consumption-of cottonseed and
processed products derived from MON 88701 and its progeny would bedfully consistent
with the FDA’s Food Policy, the Federal Food; 'Drug and-Cosmetie:-Act;“and current
practices for the development and introduction of  new cotton;varieties and
biotechnology-derived traits.
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Appendix A: Materials and Methods Used for Molecular Analyses of MON 88701
A.1. Materials

The genomic DNA used in molecular analyses was isolated from leaf tissue of the R;
generation of MON 88701 and the conventional control (Coker 130). The leaf tissue was
harvested from a greenhouse production in 2010. For generational stability analysis,
genomic DNA was extracted from leaf tissue of the Ry, R3, R4, Rs and Rg generations of
MON 88701. The leaf tissue was harvested from production plan PPN-10-113. The
reference substance, PV-GHHT6997 (Figure IV-1), was used as a positive hybridization
control in Southern blot analyses. Probe templates generated from PV-GHHT6997 were
used as additional positive hybridization controls. As additional referencezstandards, the
1 Kb DNA Extension Ladder and A DNA/Hind III Fragments from Invitrogen'(Carlsbad,
CA) were used for size estimations on agarose gels and subsequent Southérn blots. The
1 Kb DNA Ladder from Invitrogen was used for size estimations otragarose gels for PCR
analyses.

A.2. Characterization of the Materials

The identity of the sourcevimaterials.was verified” byOmethods ased in molecular
characterization to confirm-the presence”or absence of MON 88701y The stability of the
genomic DNA was confirimed by observation of’interptetable signals from digested DNA
samples on ethidium‘bromide stained agarose’gels.and/or specific PCR products, and the
samples did not appear visibly~degraded on’the ethidium bromide stained gels.

A.3. DNA Isolation for-Southern Blot and PCR Analysés

Genomie” DNA «“was© iselated:” from «MON®@8701 leaf tissue wusing a
hexadecyltrimethylammonitm bromide (CTAB) based method. Briefly, 20 ml of CTAB
buffer (125%~w/v-“«CTAB, 75mM Tris>HCL) 100 mM EDTA, 1.05M NaCl, and
0:75% w/vPVP)and-10 mg RNase A were-added to approximately 4 ml of ground leaf
tissue .and ineubatéd at60-70-°Cfor 40:50 min with intermittent mixing. Twenty
milliliters «of chloroform was-added to-the samples and mixed by hand for 2-3 min, then
centrifuged at“10,300 *_ g for 810 min. The upper aqueous phase was put into a clean
tube :and the’ chloroform step was repeated twice. After the last chloroform step, the
aqueous‘phase was;put.ato a clean tube and the DNA was precipitated with 20 ml of
D00% ethanol. .The sample-was centrifuged for one minute to condense the pellet, and
theén™ the“precipitated® DNA was hooked out and put into a tube with 4-6 ml of 70%
ethanol tocwash'the DNA pellet. The samples were centrifuged at 5,100 % g for 5 min to
peliet the, DNA. . DNA pellets were air dried, then resuspended in 250 pl of TE buffer
(10 mM Tris-HCL 1 mM EDTA, pH 8.0). All extracted DNA was stored in a -20 C
freezer.

A.4. Quantification of Genomic DNA

Genomic DNA was quantified using a Qubit™ Fluorometer (Invitrogen, Carlsbad, CA).
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A.S5. Restriction Enzyme Digestion of Genomic DNA

Approximately 10 pug of genomic DNA extracted from MON 88701 and conventional
control were digested with restriction enzyme Bcl I (New England Biolabs, Inc. Beverly,
MA) or with restriction enzyme Ssp I- HF (New England Biolabs, Inc.). All Bcl I digests
were conducted in 10X NEBuffer 3 buffer at 50 °C in a total volume of ~500 ul with
~50 units of restriction enzyme. All Ssp I-HF digests were conducted in 10X NEBuffer 4
at 37 °C in a total volume of ~500 ul with ~100 units of restriction enzyme. For the
purpose of running positive hybridization controls, ~10 pg of genomic DNA extracted
from the conventional control was digested with the restriction enzyme Bcl b,and the
appropriate positive hybridization control(s) were added to these digests priof.to loading
the agarose gel.

A.6. Agarose Gel Electrophoresis

Digested DNA was resolved on ~0.8% (w/v) agarose gels. ~For I“DNA insert/copy
number and plasmid vector backbone analyses, individual digests eontaiming 510 pg each
of MON 88701 and conventional control genomic DNA wetre loadedon the same gel in a
long run/short run format. The-long run allows for greater résolution ofdarge molecular
weight DNA, whereas the short fun allows+for retaining the>small- melecular weight DNA
on the gel. The positive hybridization.controls were only’run. in the-short run format. For
the insert stability analysis,; individual digests of'~1Q g each of genomic DNA extracted
from five leaf samples from multiplecgenerations of MON-88701 and the conventional
control along with-the positiye-hybitidization control§were loaded on the agarose gel in a
single run format.

A.7. DNA'Probe Preparation for Southern Blot:Analyses

Probétemplates.were prepated by PCR amplification using the PV-GHHT6997 DNA as
template.“ The PCR"products<were,separated 6n an agarose gel by electrophoresis and
purified from the gel using QIAquick Gel Extraction Kit (Qiagen, Valencia, CA)
according tofanufacturer’s instruction. The probe templates were designed based on the
nucleotide« composition: (%6GC) of the“sequence in order to optimize the detection of
DNA sequences during hybridization.” When possible, probes possessing similar melting
temperature~ (Fm) ~were.“combined in the same Southern blot hybridization.
Approximately 25ng of each  probe template were radiolabeled with either [o->"P]
deoxyeytidine ~friphesphaté’ (dCTP) (6000 Ci/mmol) or [0-’P] deoxyadenosine
triphosphate L(dAZP) ~(6000 Ci/mmol) using RadPrime DNA Labeling System
(Invitrogen; Carlsbad; €A) according to manufacturer’s instruction.

A.8. Southern Blot Analyses of Genomic DNA

Genomic DNA isolated from MON 88701 and the conventional control was digested and
evaluated using Southern blot analyses (Southern, 1975). The PV-GHHT6997 DNA,
previously digested with the restriction enzyme Pci I was added to conventional control
genomic DNA digested with Bcl I to serve as positive hybridization control on each
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Southern blot. When multiple probes were hybridized simultaneously to one Southern
blot, the probe templates were spiked in the digested conventional control genomic DNA
to serve as additional positive hybridization controls on the Southern blot. The DNA was
then separated by agarose gel electrophoresis and transferred onto a nylon membrane.
Southern blots were hybridized and washed at 55 °C, 60 °C, or 65 °C, depending on the
calculated melting temperature (Tm) of the probes that were used. Table A-1 lists the
radiolabeling conditions and hybridization temperatures of the probes used in this study.
Multiple exposures of each blot were then generated using Kodak Biomax MS film
(Eastman Kodak, Rochester, NY) in conjunction with one Kodak Biomax MS
intensifying screen in a -80 °C freezer.

Table A-1. Hybridization Conditions of Utilized Probes

Hybridization/
Labeling Probe labeled Wash
Probe Method with ANTP (*P) | Temperature (°C)
1 RadPrime dATP 55
2 RadPrime dCTP 65
3 RadPrime dATR 55
4 RadPrime dCTP 65
5 RadPrime dATP 55
6 RadPrime dCTPR 60
7 RadPrime dCTP 60
8 RadPrime dCTP 60
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Appendix B: Materials and Methods for Characterization of MON 88701 DMO and
PAT (bar) Proteins Produced in MON 88701

B.1. Forms of DMO

Various forms of the DMO protein (Figure B-1) were used to establish enzyme structure,
activity, substrate specificity and safety of the proteins in MON 88701. The wild-type
DMO was first isolated and characterized from Stenotrophomonas maltophilia (Herman
et al., 2005). The MON 88701 DMO protein present in MON 88701 is identical to the
wild-type DMO except for an additional leucine at position two (Figure B-1) .and an
additional nine amino acids at the N-terminus from the chloroplast transit peptide, €TP2.
The two E. coli-produced forms of DMO, identical to the wild-type DMQgz butawith one
having a histidine-tag on the N-terminus and the other having an additional-alanine at
position two and a histidine-tag on the C-terminus (Figure B=l) were used for
crystallography and specificity experiments. The differences in th¢“amino acid sequence
or the addition of N-terminal or C-terminal histidingtags did net-appear tohave an effect
on mode-of-action, structure, functional activity,er specificity of DMQO,@s these changes
are sterically distant from the catalytic domain centerscinvolved in“electron transport
(Rieske and non-heme iron centers) and the’ catalytic.Centers” for-the dicamba substrate
(D’Ordine et al., 2009; Dumitru et al., 2009).

Wild Type DMO [MTF ...... }
MON 88701 DM©O V) (VS —-——. ]
N-Terminal Hisstagged ®BDMO [MHHHHHH [MTF-------------—-- e _}
C-Téfming{ His-taged DMO [MATF ------------------- ][RLEHHHHHH]

FigureB-1.cForms of DMQO Protein and Their Relation to the Wild-Type DMO
Protein

The diggram reépresents-the variousMO forms described in this dossier. The wild-type
DMO; form 1solated from-S. maltophilia was the first form sequenced (Herman et al.,
2005).<"ThedMON88701 DMO protein has an insertion of a leucine at position 2, and
there s addition-of 9-aming-acids from CTP2 at the N-terminus. MON 88701 DMO was
purified from- cottonseed of MON 88701. The N-terminal histidine-tagged DMO was
produced in Excoli and was used for in vitro specificity studies (Section V1.A.3.). The
C-terminal -histidine-tagged DMO was produced in E.coli and was used for
crystallography-studies (D’Ordine et al., 2009; Dumitru et al., 2009).

B.2. Materials

The MON 88701 DMO protein (lot 11299151) was purified from cottonseed of
MON 88701 (lot 11287350). The MON 88701 DMO protein was stored in a -80 °C

Monsanto Company 11-CT-239F 218 of 343



freezer in a buffer solution containing 50 mM potassium phosphate, pH 8.0, 1 mM DTT,
1 mM benzamidine HCI, 0.1 M sodium chloride and 10% glycerol.

The E. coli-produced MON 88701 DMO protein (lot 11300031) was used as the
reference substance. The DMO protein reference substance was generated from cell
paste produced by large-scale fermentation of E. coli containing the pMON136400
expression plasmid. The coding sequence for dmo contained on the expression plasmid
(pPMON136400) was confirmed prior to and after fermentation. The E. coli-produced
MON 88701 DMO protein was previously characterized.

The MON 88701-produced PAT (bar) protein (lot 11295997) was purified> from
cottonseed of MON 88701 (lot 11287350). The MON 88701-produced’ PAT (bar)
protein was stored in a -80 °C freezer in a buffer solution containing §0 mNM>Tris-HCI,
pH 7.5, 0.16 M sodium chloride and 20% glycerol.

The E. coli-produced PAT (bar) protein (lot 11270310) was. used-as«the reference
substance. The PAT (bar) protein reference substance was)generated”from cell paste
produced by large-scale fermentation of E. colizcontaining,the pMON106653 expression
plasmid. The coding sequence for har® contained on¢ the “expression plasmid
(pPMON106653) was confirmed prior te_and after fermentation:” The E. coli-produced
PAT (bar) protein was preyviously characterized.

B.3. Description of Assay Controls

Protein MW standatrds (Pregision!Plus-Protein Standards-Dual color; Bio-Rad, Hercules,
CA) were used to calibrateCsome> SDS-PAGE gels and verify protein transfer to
polyvinylideéne difluoride~(PVDF) .and mitroceltulose® membranes.  Broad Range
SDS-PAGE molecular weightstandards (Bio-Rad, Hércules, CA) were used to generate a
standard curve for the”apparent-MW. estimation:~ Bovine serum albumin (BSA) and
asaminebutyfic acid’ (AAbA)-were used as hydrolysis control and internal calibration
standard for amino acid analysiS: The Eweoli-produced MON 88701 DMO reference
standard) \was“usedyto _constriet aCstandard curve for the estimation of total protein
concentration using a\Bio-Rad proteimassay. A phenylthiohydantoin (PTH) amino acid
standard, mixture (Applied. Biosystems, Foster City, CA) was used to calibrate the
Applied Biosystems) 494 Procise¢” Sequencing System for each analysis. A peptide
mixture((Sequazyme Peptide Mass Standards kit, Applied Biosystems, Foster City, CA)
wascused o calibrat€’thecMALDI-TOF mass spectrometer for tryptic mass analysis.
Transferrin ((Sigma-Aldrich, St. Louis, MO) was used as positive control for
glyeaosylation analysis.

B.4. Protein Purification
B.4.1. MON 88701 DMO Protein

The MON 88701 DMO was purified from cottonseed of MON 88701. The purification
procedure was not performed under a GLP plan; however, all procedures were
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documented on worksheets and, where applicable, SOPs were followed. The
MON 88701 DMO protein was purified from an extract of ground cottonseed using a
combination of ammonium sulfate precipitation, hydrophobic interaction
chromatography, anion exchange chromatography, mixed mode ion exchange
chromatography and size exclusion chromatography. The purification procedure is
briefly described below.

Approximately 1 kg of MON 88701 cottonseed expressing the DMO protein was mixed
with ~1 kg of dry ice and ground to fine powder using a laboratory mill (model 3100,
Perten Instruments). The ground powder was suspended in two liters of hexane (EMD
Chemicals Inc., Gibbstown, NJ ) and filtered. This process was repeated four times in
order to completely defat the powder. After drying overnight, the powderawas teady for
further processing. All grinding and defatting steps were done in a fufne hood at room
temperature.

The ground powder was mixed with extraction buffer (50mM Tris, :pH 8.0, 2.0 M
deionized wurea, 0.2M boric acid, 1.0mM dithiothreitol «(DTT), 1.0 mM
benzamidine-HCI, 1.0 um bestatin, 1.0 uM E=64 and Complete EDTAfree protease
inhibitor cocktail (Roche Applied Science, {ndianapolis, IN)) to adinal ¥6lume of 8 liters
and incubated for 2 h at roomytemperature: The slurry was centrifuged at 15000 x g for
30 min at 4 °C. The supernatant was:collected and broughtto 0.05% polyethyleneimine
(PEI). The solution was!stirred at<4°C for 30.min.and then centrifuged at 15000 x g for
30 min. The supernatant was collectéd and “~22 kg of amimonium sulfate was slowly
added to bring the, solution.to' 50% ammonium sulfate.saturation. This solution was
stirred at ~4 °C<for 2 h and’the‘pellet>was colleeted by centrifugation at 15000 x g for
30 min. The pellet was resuspended..in-'10 hiters. of theé resuspension buffer (50 mM
Tris-HClopH 8:0; 0.35 M. ammonium;sulfate, LOmMIDTT, 1.0 mM benzamidine-HCI,
1.0 uM-bestatin, 1.0 uME-64and Complete EDT Acfree protease inhibitor cocktail). The
solution was stitred in the-cold room overnight and then centrifuged at 30,000 x g for 1 h.
Supernatant “was.\collected and loaded:*onto, a 1 liter butyl sepharose column (GE
Healthcare) equilibrated ~with.Cbutyl, sepharose equilibration (BSE) buffer (50 mM
TFris-HCl, pH'8.0,40.35M atimoenium sulfate, 1 mM DTT, 1.0 mM benzamidine-HCI,
1.0.uM bestatin, 1.0-pM E=64 and Complete EDTA-free protease inhibitor cocktail). All
column’steps were‘tuncat room temperature. The column was washed with 5 liters BSE
buffer. Proteins were eluted with 1 liter of buffer containing 25 mM Triethanolamine,
pH 8.0;"100uM_dicamba, 1,0 mM DTT, 1.0 mM benzamidine-HCI, 1.0 uM bestatin,
I.0-uM E-64 and Complete EDTA free protease inhibitor cocktail (BSEL buffer). After
eluting-the proteins with' 1 liter of BSEL buffer , the flow was stopped for one hour and
thenyelution was centinued with additional 1 liter of BSEL buffer. Both elutions were
pooledyandcleaded ‘onto a 25 ml DEAE macroprep column (Bio Rad) equilibrated with
DEAE macroprep equilibration (DME) buffer (50 mM Tris-HCI, pH 8.0, 100 uM
dicamba, }0'mM DTT, 1.0 mM benzamidine-HCI, 1.0 pM bestatin, 1.0 uM E-64 and
Complete EDTA free protease inhibitor cocktail). All steps associated with DEAE
macroprep were performed at ~4 °C. The column was washed with 125 ml DME buffer
and proteins were eluted with 75 ml DME buffer containing 70 mM NaCl and then with a
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linear gradient that increased from 70 mM to 350 mM NaCl over 500 ml. Fractions
containing MON 88701 DMO were pooled and loaded onto a 2.5ml ceramic
hydroxyapatite (CHT) column (Bio-Rad) equilibrated with CHT equilibration buffer
(50 mM Tris-HCI, pH 8.0, 100 uM dicamba,1.0 mM DTT, 1.0 mM benzamidine-HCI,
1.0 uM bestatin, 1.0 uM E-64 and Complete EDTA free protease inhibitor cocktail). All
steps associated with CHT were performed at ~4 °C. Most of the MON 88701 DMO was
found in the flow through and wash fractions. Flow through and wash fractions from
CHT were pooled separately (Pooled FT and Pooled Wash, respectively) and reloaded on
two separate CHT columns as follows.

The Pooled FT was loaded onto a ~10 ml CHT column (CHT3). The .column was
washed with 50 ml of CHT equilibration buffer and step eluted using the CHT
equilibration buffer containing 1 mM, 2 mM and 3 mM potassium phosphate, pH 8.0.
The Pooled Wash was loaded onto a ~3 ml CHT column (CHT2).-;€HT2 was washed
with ~45 ml of CHT equilibration buffer and step eluted using:the €HT equilibration
buffer containing 1 mM, 2 mM and 3 mM potassium phosphate;;pH 8.0.

Wash fractions from both the CHT2 and CHT3 chromatography auns«that contained
MON 88701 DMO were pooled and loadéd" onto a-=1 ml DEAE macroprep column
equilibrated with DME buffer/for concentration. The coluwmnn was washed with 10 ml of
the DME buffer and eluated with--DME buffer containing 500 mM NaCl. The
MON 88701 DMO conitaining fractions weére pooled“and ‘loaded onto a Hi-Prep
Sephacryl S 100 size- exclusion“¢olumn equilibrated-at ~4°C with 50 mM potassium
phosphate, pH 8.0\ 1 mM DTT, kmMbenzamidine-HCL 0.1 M NaCl and 10% (v/v)
glycerol. Fractions containing MON-8870F DMO were pooled and concentrated with
aquacide (EMD Bioscienes, Inc., LaJolla;-CA)at ~4 °C t@’a final volume of 750 pl.

Elutionfractions «(1-3 mM petassiuni phesphate, pH 8.0 fractions) from both the CHT2
and CHT3 that containedC(MON'88701 DMO ‘“were pooled and concentrated using a
Ainicom ultra-spint concentrator (Millipere, Bedford, MA) with a 10K MWCO. The
centtiprep‘-concentrated pool was then loaded onto a Hi Prep Sephacryl S 100 size
exclusion column equilibratedat ~4.°C with 50 mM potassium phosphate, pH 8.0, I mM
DTTy 1 mM .benzamiding-HCIO0.14mM NaCl and 10% (v/v) glycerol.  Fractions
containing MON 8870 1-DMO,werépooled and concentrated with aquacide at ~4 °C to a
final' wolume of 750 gl

Botlraquacide concentrated-samples were pooled to a final volume of 1.5 ml. The final
buffer eompositiofiy of the purified MON 88701 DMO protein was 50 mM potassium
phesphatel pH:8.0, 1:mM DTT, 1 mM benzamidine-HCI, 100 mM sodium chloride and
10% (vtv) _glycerol:  This MON 88701 DMO purified from the cottonseed of
MON 88701 was aliquoted and stored in a -80 °C freezer.

B.4.2. PAT (bar) Protein

The plant-produced PAT (bar) protein was purified from cottonseed of MON 88701.
The purification procedure was not performed under a GLP plan; however, all procedures
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were documented on worksheets and, where applicable, SOPs were followed. The plant-
produced PAT (bar) was purified from an extract of ground cottonseed using a
combination of dye affinity chromatography and anionic exchange chromatography. The
purification procedure is briefly described below.

Approximately 1 kg of cottonseed of MON 88701 was ground to fine powder using a
laboratory mill (model 3100, Perten Instruments). The ground powder was suspended in
4 liters of hexane (EMD Chemicals Inc., Gibbstown, NJ ) and filtered 3 times in order to
defat the powder. After drying overnight, the powder was ready for further processing.
All grinding and defatting steps were done in a fume hood at room temperature.

A portion (200 g) of the defatted powder was extracted with 2 liters of 20mM Fris-HCI,
pH 7.5, and the solids were removed by centrifugation at 25,000 x gCfor 20min. The
decanted solution was treated with 15 ml of 1 M CaCl2 solution to précipitate some
proteins and centrifuged at 25,000 x g for 20 min to~remove the-precipitated proteins.
The soluble portion (~1450 ml), containing the PAT (bar) protein, Wwas batch absorbed
onto 20 ml of reactive brown 10 agarose (SigmasAldrich, St. Léuis, MO) equilibrated
with 200 ml of 20 mM Tris-HCI, pH 7.5. The-reactive bréwn l0-agatose was centrifuged
at 1000 x g for 2 min and the résin, after decanting the supernatant, was transferred to a
column. To remove unbound ‘proteins, reactive brown 10:agarese was washed with 80 ml
of 20 mM Tris-HCI buffer, pH 7.5,<followed by 120'ml~of 200mM Tris-HCI buffer,
pH 7.5, 1.5 M NaCl., Finally, the.column was rinsed with 120 ml of 20 mM Tris-HCl
buffer, pH 7.5. The®AT (bar)-proteinr'was.then®luted, with"80 ml of 1 mM acetyl CoA
in 20 mM Tris-HCI, pH 7.5¢, The!¢luted PAT-(bar)’protein was loaded onto a 1 ml Q
Sepharose Fast“Flow (GE’ Healtheare) columity, equilibrated with 10 ml of 20 mM
Tris-HCIL, pH7.5, usingyan.automated chromatography system (AKTA, GE Healthcare).
The Q Sepharose Fast flow column was washedwith-20 ml of 20 mM Tris-HCI, pH 7.5,
0.1 M. NaClkand -consegutive step wise elution using 0.2 M and 0.5 M NaCl in 20 mM
Tris-HClgpH 7.5 toa total volume:-of 23 mlswas conducted. Fractions containing
PAT (bar) jproteinswere-pooled (8 ml) aind concentrated to a volume of 1170 ul using a
centrifugal  filter (Ultracel* 10K, Millipore, Billerica, MA; Molecular Weight Cutoff
MWCQO).of 10 kDa). CBuffer' was-added to the concentrated sample to bring the final
volume_to 2 mil*and-the Afinal -buffer-composition to 50 mM Tris-HCI, pH 7.5, 0.16 M
NaCliand 20% (v/v) glycetol This PAT (bar) protein purified from the cottonseed of
MON 88701 was’aliguoted-and stored in a -80 °C freezer.

B.5.>Methods for Charaecterization
B.5.}X N-Terminal Sequencing
B.5.1.1. MON-88701 DMO Protein

N-terminal Sequencing by automated Edman degradation chemistry was carried out in an
attempt to confirm the identity of MON 88701 DMO.
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MON 88701 DMO was separated by SDS-PAGE and transferred to PVDF membrane.
The blot was stained using Coomassie Blue R-250. The major band at ~39 kDa
containing MON 88701 DMO was excised from the blot and was used for N-terminal
sequence analysis. The analysis was performed for 15 cycles using automated Edman
degradation chemistry (Hunkapiller et al., 1983) using an Applied Biosystems 494
Procise Sequencing System equipped with 140C Microgradient system a Perkin Elmer
Series 200 UV/VIS Absorbance Detector with Procise” Control Software (version 2.1)
for amino acid detection after each cycle. Chromatographic data were collected using
SequencePro (version 2.1) software. A control protein, B-lactoglobulin, (Applied
Biosystems, Foster City, CA) was analyzed before and after the sequence analysis of the
MON 88701 DMO protein to verify that the sequencer met performance;criteria for
repetitive yield and sequence identity. Identity was established if >8“amino acids,
consistent with the predicted sequence of the N-terminus of the MON 88701DMO, were
observed during analysis.

B.5.1.2. PAT (bar) Protein

N-terminal sequencing, carried out by automatéd Edman degradationCheristry, was used
to confirm the identity of the MON 88701-preduced PAT (bar).

One aliquot of MON 88701-produced PAT (bat) was used for; N-terminal sequence
analysis. The analysis-was performed for 15 cycles@sing“automated Edman degradation
chemistry (Hunkapiller et al;<1983) using an Applied  Biosystems 494 Procise
Sequencing System, equipped with {40C Microgradient system a Perkin Elmer Series 200
UV/VIS Absorbance Detector. with. Procisé” Control-Software (version 2.1) for amino
acid detection‘after each-cycle.” Chromatographic. data weéte collected using SequencePro
(version 2:1) software: A, control proteing, -lactoglobulin, (Applied Biosystems, Foster
City, .CA).was analyzed before and aftér the sequence analysis of the MON 88701-
produced,PAT (bary,protem to-verify that’the-sequencer met performance criteria for
repetitive yield and sequence identity.t*Identity was established if > 8 amino acids,
consistent,; with ‘the predieted séquenee ofcthe N-terminus of the MON 88701-produced
PAT (bar),were observed during.analysis:

B.5.2,>MALDI-TOF Fryptic Mass’Map Analysis
B.5.2,1,-MON 88701 DPMO. Protein

MALDETOF- tryptic mass fingerprint analysis was used to confirm the identity of the
MON 88701 DMO protein. MON 88701 DMO protein (~15 pg) was chilled in a -20 °C
freezer(for @t” least 10 min. The chilled protein was precipitated with 200 pul of
95% acetone infa-20 °C freezer overnight. Precipitated protein sample was pelleted in a
refrigerated-centrifuge for at least 45 min at more than 13,000 x g. The supernatant was
carefully removed and discarded. The protein pellet was washed twice with 200 pl of
chilled ethanol to remove residual supernatant. The pellet was dried to completion using
a Speed Vac concentrator and resuspended in 30 pl of 40% 2,2,2,-trifluoroethanol (TFE)
in 25 mM ammonium bicarbonate. The resuspended protein was vortexed vigorously
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and then sonicated for 5 min in a water bath. The sample was incubated at ~37 °C for 1 h
to denature the proteins. Denatured protein sample was reduced with ~5 mM
tris(2-carboxyethyl)phosphine (TCEP) for 1 h at ~37 °C. Reduced protein sample was
then alkylated in the dark for 30 min at room temperature with ~10 mM iodoacetic acid.
Additional TCEP was added to ~5 mM and the sample was incubated for 10 min at room
temperature. The reduced and denatured test substance was mixed with 67 ul of 25 mM
ammonium bicarbonate and 2.5 pl of trypsin solution (0.2 pg/pl in 25 mM ammonium
bicarbonate). The tryptic digestion was allowed to proceed for 15 h at 37 °C followed by
quenching with 1 pl of formic acid. Proteolytic peptides were dried to completion using
Speed Vac concentrator. To solubilize the dried peptides, a solution of 50% agcetonitrile,
0.1% TFA was added and sonicated for 5 min. Aliquots from the digest were spotted to
three wells on an analysis plate. For each spot, 0.75 pl of 2,5 dihydroxybenzoic acid
(DHB), a-cyano-4-hydroxycinnamic acid (0-Cyana), or
3,5-dimethoxy-4-hydroxycinnamic acid (sinapinic acid) (Thermo FishercScientific Inc.)
was added to one of the spots. The sample in DHB matrix was-analyzed in the 300 to
5000 Da range. Samples in a-Cyano and Sinapini¢ acid were analyzed-in the 500 to
5000 Da and 500 to 7000 Da range, respectively.) The analysis.was pétforihed using a
Voyager™ DE Pro Biospectrometry ™ workstation (Applied Biosystems)using Voyager
Instrument Control Panel software (version 5.10.2)Cand DataxExplorer data analysis
software (version 4.0.0.0). Protonated peptide masses were monoisotopically resolved in
reflector mode (Aebersold,”1993; Billeci and Stults,~1993). CalMix 2 was used as the
external calibrant (Sequazyme Peptide Mass, Standards kit, Applied Biosystems, Foster
City, CA) for the analysis. GPMAW32 software(Lighthouse Data, Odense M, Denmark)
was used to gemerate a theoretical trypsin(digest of .the MON 88701 DMO protein
sequence. Masses within 1 Da of. a monosiotopic-mass were matched against the
theoretical digest of the:- MON 88701 DMO sequence. All matching masses were tallied
and a coverage‘map-was generated for thecmassfingerprint. The tryptic mass fingerprint
coverage was considered acceptable if 240%-of the protein sequence was identified by
matehinglexperimental masses-observed fotthectryptic peptide fragments to the expected
masses-for the fragments (Biron et.al., 2006, Krause et al., 1999).

B.5.2.2." PAT (bar) Protein

MALDIETOF tryptic mass fingerprint analysis was used to confirm the identity of the
MON 88701-produced PAT (bar) protein. MON 88701-produced PAT (bar) protein was
subjeeted to“SDSPAGE and, the gel was stained using Brilliant Blue G Colloidal stain.
Each ~25 kDadband was excised and transferred to a microcentrifuge tube. The gel slices
were_destained with 40% (v/v) methanol/ 10% (v/v) acetic acid and washed in 100 mM
ammoniunt bicarbonate and then, to reduce the protein in each, gel slices were incubated
in 10@pl of \10 mM DTT at ~37 °C for 1 h. The protein was then alkylated in the dark
for 20 min with 100 pl of 20 mM iodoacetic acid and washed three times for 15-20 min
each with~200 pl of 25 mM ammonium bicarbonate. Gel slices were dried with a
Speed-Vac® concentrator (Thermo Fisher Scientific, Waltham, MA) and then rehydrated
with 20 pl of trypsin solution (20 pg/ml). After 1.25 h, excess liquid was removed and
the gel was incubated overnight at ~37.5 °C in 40 pl of 10% acetonitrile in 25 mM
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ammonium bicarbonate. Gel slices were sonicated for 5 min to further elute proteolytic
fragments. The resulting extracts were transferred to new microcentrifuge tubes labeled
Extract 1 and dried using Speed-Vac concentrator. The gel slices were re-extracted twice
with 30 pl of a 60% acetonitrile, 0.1% trifluoroacetic acid, 0.1% octyl-B-glucopyranoside
solution and sonicated for 5 min. Both extracts were pooled into a new tube labeled
Extract 2 and dried with a Speed-Vac concentrator. A solution (20 pl) of 0.1%
trifluoroacetic acid (TFA) was added to all Extract 1 and 2 tubes and the samples were
dried to completion via vacuum centrifugation. To solubilize the extracts, 5 ul of 50%
acetonitrile, 0.1% trifluoroacetic acid was added to Extract 1 tube and 10 pul of 50%
acetonitrile, 0.1% trifluoroacetic acid was added to Extract 2 tube and all were Sonicated
for 5 min. Each extract was spotted to three wells on an analysis plate. For-each extract,
0.75 ul of 2,5 dihydroxybenzoic acid (DHB), a-cyano-4-hydroxy¢innamic acid
(a-Cyano), or 3, 5-dimethoxy-4-hydroxycinnamic acid (sinapinic acid).(Thermo Fisher
Scientific Inc.) was added to one of the spots. The samples in DHB matrix-were analyzed
in the 300 to 5000 Da range. Samples in a-Cyano and Sinapinie acidwere analyzed in
the 500 to 5000 Da and 500 to 7500 Da range, respectively. The analysis-was performed
using a Voyager'” DE Pro Biospectrometry' ™ sorkstation (Applied Biosystems) using
Voyager Instrument Control Panel softwarey(version 5.40.2) and-DatasExplorer data
analysis software (version 4.0/0:0). Protehated peptide’ masses-‘werezmonoisotopically
resolved in reflector mode (Aebersold,;1993; Billeci and- Stults, 1993). CalMix 2 was
used as the external calibrant (Séquazyme . Peptide Mass Standards kit, Applied
Biosystems, Foster City,;"CA) for.the analysis.: GRMAW32 software (Lighthouse Data,
Odense M, Denmark) was used-to generaté.a theoretical trypsin digest of the PAT (bar)
protein sequence:~Masses within 4:Da of’a monosiotopi¢ymass were matched against the
theoretical digest of the PAT (bar).sequence.. All matching masses were tallied and a
coverage map was generated for.the mass“fingerprint=“ The tryptic mass fingerprint
coverage‘was consideredcacceptable it > 40% ot theprotein sequence was identified by
matching experimentalamasses observed for the tryptic peptide fragments to the expected
masses for the fragments (Biron-et al;;:2006; Krause et al., 1999).

B.5:3. Western Blot’Analysis~Pmmunoreactivity
B.5.3'1. MON 88701 DMO Protein

Western blot analysis: was-performed to confirm the identity of the MON 88701 DMO
protein purified from cottonseed of MON 88701 and to compare the immunoreactivity of
the MON®8701"-DMO and E. coli-produced MON 88701 DMO proteins.

The MON-88701"DMO and E. coli-produced MON 88701 DMO proteins were analyzed
concurfentlyCon the same gel using three loadings of 0.5, 2 and 6 ng. Loadings of the
three concentrations were made in duplicate on the gel. Aliquots of each protein were
diluted in water and 5X Laemmli buffer (LB) containing 312 mM Tris-HCI, 25% (v/v)
2-mercaptoethanol, 10% (w/v) SDS, 0.025% (w/v) bromophenol blue, 50% (v/v)
glycerol, pH 6.8), heated at 101 °C for 3 min, and applied to a 15 well pre-cast
Tris-glycine 4-20% polyacrylamide gradient gel (Invitrogen, Carlsbad, CA). Pre-stained
molecular weight markers (Precision Plus Protein Standards Dual color; Bio-Rad,
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Hercules, CA) were loaded in parallel to verify electrotransfer of the proteins to the
membrane and to estimate the size of the immunoreactive bands observed.
Electrophoresis was performed at a constant voltage of 150 V for 90 min. Electrotransfer
to a 0.45 pm nitrocellulose membrane (Invitrogen, Carlsbad, CA) was performed for
105 min at a constant voltage of 25 V. After electrotransfer, the membrane was stored
overnight with 1x phosphate buffered saline containing 0.05% (v/v) Tween-20 (PBST) at
4 °C. The membrane was blocked for 1 h with 5% (w/v) NFDM in PBST at room
temperature. The membrane was then probed with a 1:5000 dilution of goat anti-DMO
antibody (lot 11223358) in 2% NFDM in PBST for 1 h at room temperature. Excess
antibody was removed using two 1 min washes followed by three 5 min washes with
PBST. Finally, the membrane was probed with horseradish peroxidase (HRP)-
conjugated horse anti-goat IgG (Thermo, Rockford, IL) at a dilution «©f 1;10,000 in
2% NFDM in PBST for 1 h at room temperature. Excess HRP-conjugate -was’' removed
using two 1 min washes and three 5 min washes with PBST. All washes.were performed
at room temperature. Immunoreactive bands were visualized using the ECL detection
system (GE, Healthcare, Piscataway, NJ) with exposure to Amersham Hyperfilm ECL
(GE, Healthcare, Piscataway, NJ). The film was developed-using’ a KonicaZ’SRX-101A
automated film processor (Konica Minolta Medical & Graphig,‘Inc.,Fokyo, Japan).

Quantification of the bands¥on the blot was pé&rformed using “a Bio-Rad GS-800
densitometer with the supplied Quantity One_software (version>4.4.0, Hercules, CA)
using the band locatiofyand volume’ tool. The signal intensities of the immunoreactive
bands observed forcthe MON-88701,”"DMO and*Ecoli-produced MON 88701 DMO
proteins migrating-at the expected,position on.the blot film were quantified as “adjusted
volume” values” The raw“data<was éxperted-to a.Microsoft Excel (2007) file. The
immunoreactivity of the’ MON 88701.:DMQ_ andcE: coli“produced MON 88701 DMO
proteins were«réported as-the mean signabintensity at-¢ach amount of protein analyzed.
The immunoreactivity of the MON 88701"DMO anéE. coli-produced MON 88701 DMO
proteins were considered equivalentif’the-overall mean of the immunoreactive signal of
the MON 88701 DMO-protein was ‘Wwithin £:35% of the overall mean of immunoreactive
signal of ¢he E, coli-produced MON 88701IDMO protein.

B.5,3:2. PAT:(bar)Protein

Western blot analysis was,performed to confirm the identity of the PAT (bar) protein
purified* from" cottonseed of. MON 88701 and to compare the immunoreactivity of the
MON 88701- and E.ccoli-produced proteins.

The MON88701- and E. coli-produced PAT (bar) proteins were analyzed concurrently
on theCsame gelusing three loadings of 2, 4 and 6 ng. Loadings of the three
concentrations-were made in duplicate on the gel. Aliquots of each protein were diluted
in water and 5X Laemmli buffer (LB) containing 312 mM Tris-HCIl, 25% (v/v)
2-mercaptoethanol, 10% (w/v) SDS, 0.025% (w/v) bromophenol blue, 50% (v/v)
glycerol, pH 6.8), heated at ~96 °C for 4 min, and applied to a 15 well pre-cast
Tris-glycine 4-20% polyacrylamide gradient gel (Invitrogen, Carlsbad, CA). Pre-stained
molecular weight markers (Precision Plus Protein Standards Dual color; Bio-Rad,
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Hercules, CA) were loaded in parallel to verify electrotransfer of the proteins to the
membrane and to estimate the size of the immunoreactive bands observed.
Electrophoresis was performed at a constant voltage of 150 V for 85 min. Electrotransfer
to a 0.45 um PVDF membrane (Invitrogen, Carlsbad, CA) was performed for 60 min at a
constant current of 200 mA. After electrotransfer, the membrane was blocked for 1 h
with 10% (w/v) non-fat dried milk (NFDM) in 1X phosphate buffered saline containing
0.05% (v/v) Tween-20 (PBST). The membrane was then probed with a 1:2000 dilution
of goat anti-PAT (bar) antibody (lot G863803) in 5% NFDM in PBST for 1 h at room
temperature. Excess antibody was removed using three 10 min washes with PBST.
Finally, the membrane was probed with horseradish peroxidase (HRP)-conjugated horse
anti-goat IgG (Thermo, Rockford, IL) at a dilution of 1:10,000 in 5% NFDM.in PBST for
1 h at room temperature. Excess HRP-conjugate was removed using three: 10 minr washes
with PBST. All washes were performed at room temperature. Immunoreactive bands
were visualized using the ECL detection system (GE, Healthcare, Piscataway, NJ) with
exposure to Amersham Hyperfilm ECL (GE, Healthcare, Piscataway, NJ). The film was
developed using a Konica SRX-101A automated film processor(Konica Minolta Medical
& Graphic, Inc., Tokyo, Japan).

Quantification of the bands ©n the blot 'was performed. using a-Bio-Rad GS-800
densitometer with the suppliéd Quantity ‘One software(version 4.4.0, Hercules, CA)
using the lane selection and contour'teol. The signal.intensitiesiof the immunoreactive
bands observed for the“MON 88701- and E:Coli‘produced. proteins migrating at the
expected position on-the blot filmr'were’quantified as F“contour quantity” values. The raw
data was exported,to a Microsoft“Excéel (2007)~file..»The immunoreactivity of the
MON 88701- afid E. coliproduced PAT (bar) proteinsywere reported as the mean signal
intensity at.¢ach amount-of proeteifanalyzeds The smmunoreactivity of the MON 88701-
and E. cali-produced PAT. (bar)y,proteins were, considered equivalent if the overall mean
of the immunoreactive-signal‘of the’-MON 88701-ptoduced protein was within + 35% of
thexoverall ' mean of immunoreactive signal 6f the'E. coli-produced PAT (bar) protein.

B.54. Moelecular Weight.and. Purity, Estimation SDS-PAGE
B.5.4.1. MON-88701.DMO Protein

MON:88701 DMO and E:‘coli-produced MON 88701 DMO proteins were mixed with
5X* LBCand> diluted” with water to a final total protein concentration of 0.1 pg/ul.
MolecularWeight Stdnidards; Bio-Rad broad range (Hercules, CA) were diluted to a final
total protein con¢éntration of 0.9 pg/ul. The MON 88701 DMO was analyzed in
duplicate at 0.5, 1, and 1.5 pug protein per lane. The E. coli-produced MON 88701 DMO
reference’ standard was analyzed at 0.5 pg total protein in a single lane. The samples
were loaded ontea 10-well pre-cast Tris glycine 4-20% polyacrylamide gradient mini-gel
(Invitrogen,.@Carlsbad, CA) and electrophoresis was performed at a constant voltage of
125V for 90 min. Proteins were fixed by placing the gel in a solution of 40% (v/v)
methanol and 7% (v/v) acetic acid for 25 min, stained for ~16 h with Brilliant Blue G
Colloidal stain (Sigma-Aldrich, St. Louis, MO). Gels were destained once for 30 sec
with a solution containing 10% (v/v) acetic acid and 25% (v/v) methanol, and with
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25% (v/v) methanol for a total of 6 h. Analysis of the gel was performed using a Bio-Rad
GS-800 densitometer with the supplied Quantity One software (version 4.4.0, Hercules,
CA). The apparent MW of each observed band was estimated from a standard curve
generated by the Quantity One software which was based on the MWs of the markers and
their migration distance on the gel. To determine purity, all visible bands within each
lane were quantified using Quantity One software. Apparent MW and purity were
reported as an average of all six lanes containing the MON 88701 DMO.

B.5.4.2. PAT (bar) Protein

MON 88701- and E. coli-produced PAT (bar) proteins were mixed with -5X LB and
diluted with water to a final total protein concentration of 0.136 pg/ul. MolecularWeight
Standards, Bio-Rad broad range (Hercules, CA) were diluted to a final tdtal protein
concentration of 0.9 ug/ul. The MON 88701-produced PAT (bar) was analyzed in
duplicate at 1, 2, and 3 pg protein per lane. The E. coli-produced’PAT (bar) reference
standard was analyzed at 1 ug total protein in a siigle lane. The samples’were loaded
onto a 10-well pre-cast Tris glycine 4-20% polyaetylamide gradient mini=gel(Invitrogen,
Carlsbad, CA) and electrophoresis was performed at a (constant voltage“of 150 V for
95 min. Proteins were fixed by.placing the'gel in a sdlution of 40% (y4v) methanol and
7% (v/v) acetic acid for 30 min, stained for 16.25 hwith-Brilliant Bloe G Colloidal stain
(Sigma-Aldrich, St. Louis?”MO). Gels were destained onice for 30 to 45 sec with a
solution containing 10%, ¢v/v) acetic’acid and 25% (V/v) myethanol, and four times for 2 h
each (for a total of 8h) with 25% (w/v) methanek Analysis of the gel was performed
using a Bio-Rad GS-800 densitometer with the. supplied Quantity One software (version
4.4.0, Hercules,CA). The‘“apparent MW:ef each observed band was estimated from a
standard curve generated by the Quantityy One ‘software which was based on the MWs of
the markers and their migration distance on the gel. To'determine purity, all visible bands
within sach-lane wete guantified using Quantity One software. Apparent MW and purity
were “Teported ‘as” an average cof allosix danest containing the MON 88701-produced
PAT (bar).

B:5.5. Glycosylation Analysis
B.5:5.1MON 88701 DMO Protein

Glycosylation-analysis was used to determine whether the MON 88701 DMO was post-
translationally nyedified with covalently bound carbohydrate moieties. Aliquots of the
MON 88701 DM@, protein, the E. coli-produced MON 88701 DMO (negative control)
and the positive ‘control, transferrin (Sigma-Aldrich, St. Louis, MO), were each diluted
with water and brought to 1X LB. These samples were heated at ~101 °C for 3 min. The
MON‘88701 DMO, the E. coli- produced MON 88701 DMO and transferrin were loaded
at approximately 50 and 100 ng per lane on a Tris-glycine 10 well 4-20% polyacrylamide
gradient mini-gel (Invitrogen, Carlsbad, CA). Precision Plus Protein Dual color
Standards (Bio-Rad, Hercules, CA) were also loaded to verify electrotransfer of the
proteins to the membrane and as markers for molecular weight. Electrophoresis was
performed at a constant voltage of 150 V for 90 min. Electrotransfer to a 0.45 um PVDF
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membrane (Invitrogen, Carlsbad, CA) was performed for 90 min at a constant voltage of
25 V.

Carbohydrate detection was performed directly on the PVDF membrane at room
temperature using the Amersham ECL glycoprotein Detection Module (GE, Healthcare,
Piscataway, NJ). With this module, carbohydrate moieties of proteins were oxidized with
sodium metaperiodate and then biotinylated with biotin-X-hydrazide. The biotinylated
proteins can be detected on the blot by addition of streptavidin conjugated to HRP for
luminol-based detection using ECL reagents (GE, Healthcare, Piscataway, NJ) and with
subsequent exposure to Amersham Hyperfilm (GE, Healthcare). The film was developed
using a Konica SRX-101A automated film processor (Konica Minolta::Medical &
Graphic, Inc., Tokyo, Japan).

An identical blot run in parallel to that used for the glycosylation analysisWwas stained to
visualize the proteins present on the membrane. Proteins were staied for30 sec to 2 min
using Coomassie Brilliant Blue R-250 staining solution (Bio-Rad,(Hercules, CA) and
then destained with 1X Coomassie Brilliant Blue\R-250 Destaining Solution (Bio-Rad)
for 5 min. After washing with water, the blet was dried” and-scanmed«using Bio-Rad
GS-800 densitometer with the supplied Quantity One software“(version 4.4.0).

B.5.5.2. PAT (bar) Protein

Glycosylation analysis” was used to,-determing) whether (the MON 88701-produced
PAT (bar) was _post-translationally:” medified™ with”’ covalently bound carbohydrate
moieties. Aliquots of the MON 88701-produced PAT (bar) protein, the E. coli-produced
PAT (bar) (megative control)‘and the pesitive. control, tgransferrin (Sigma-Aldrich, St.
Louis, MO), were each diluted with water and brought'to 1X LB. These samples were
heated-@at” ~102 °C-“for~4 min.” The MON-=88701-produced PAT (bar), the E. coli-
produced PAT (bar) and transfertin were lodded«at-approximately 50 and 100 ng per lane
on.a Tris-gly€ine 10 well'4-20% polyacrylamide’gradient mini-gel (Invitrogen, Carlsbad,
CA):. “Precision Plus-Protein Dual coler Standards (Bio-Rad, Hercules, CA) were also
loadedto verify electrotransfer ofithe proteins to the membrane and as markers for
moleculariweight. Electrophoresis was performed at a constant voltage of 150 V for
90ymins Electrotransferito a0.45m PVDF membrane (Invitrogen, Carlsbad, CA) was
performed-for 60 minat a eonstant’'current of 200 mA.

Carbohydrate detection was performed directly on the PVDF membrane at room
temperature using ¢the Amersham ECL glycoprotein Detection Module (GE, Healthcare,
Piscataway;NJ).~Witlrthis module, carbohydrate moieties of proteins were oxidized with
sodium-metaperiodate and then biotinylated with biotin-X-hydrazide. The biotinylated
proteifis can becdetected on the blot by addition of streptavidin conjugated to HRP for
luminol-based detection using ECL reagents (GE, Healthcare, Piscataway, NJ) and with
subsequent exposure to Amersham Hyperfilm (GE, Healthcare). The film was developed
using a Konica SRX-101A automated film processor (Konica Minolta Medical &
Graphic, Inc., Tokyo, Japan).
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An identical blot run in parallel to that used for the glycosylation analysis was stained to
visualize the proteins present on the membrane. Proteins were stained for 30 sec to 2 min
using Coomassie Brilliant Blue R-250 staining solution (Bio-Rad, Hercules, CA) and
then destained with 1X Coomassie Brilliant Blue R-250 Destaining Solution (Bio-Rad)
for more than 5 min. After washing with water, the blot was dried and scanned using
Bio-Rad GS-800 densitometer with the supplied Quantity One software (version 4.4.0).

B.5.6. Functional Activity
B.5.6.1. MON 88701 DMO Protein

The specific activity of MON 88701 DMO and E. coli-produced MON 88701 DMO was
determined by quantifying the conversion of 3,6-dichloro-2-methoxybenizoic acid
(dicamba) to 3,6-dichlorosalicylic acid (DCSA) via HPLC (Agilent<Technologies 1100
series, Santa Clara, CA) separation and fluorescence detection«(Agilent Technologies
1200 series, G1321A). Each assay reaction contained 25 mM potassium phosphate,
pH 7.2, 3.4 ng ferredoxin, 3.4 pg reductase, 0.5mM FeSQz, "10-mM cMgCl,, 0.7 mM
NADH, 0.3 mM dicamba, 2 pl (42.48 U/ml) of formaldehyde dehydiogenase and either
2.9 ng MON 88701 DMO or 3-ug his-DMQOds an assay,positive.contrel? The reactions
were performed in PCR tubes(Sorenson, Salt Lake City, UT) and incubated at 30 °C for
15 min. Reactions (200 plywere initiated by the-addition of dicamba and quenched with
the addition of 50 ul ot 5% H,S@4. Reactions were @hen filtered using Whatman
Anotop 10 filters (0,2.1im, GE healthcare), and 40-ul was transferred to a HPLC sample
vial (200 pl, Agilent) for analysis..“Twenty-five microliters of the filtered reaction was
injected onto a Phenomenex® Symnergi4 um C18/0DS Hydro-RP column (150 X 4.6 mm
ID, Torrance{\CA). The(mobile phase consisted of solventA (21.5 mM phosphoric acid)
and solvent’B £1F00%~acetonitrile) running ‘at 1:5'ml/min. DCSA was eluted from the
column using’a linear gradient.from90%-10 40% selvent A for the first 14 min, followed
by .asstep;to 10% solvent<A” for1' min and then re-equilibration at 90% solvent A for
1O mincbefore’thenextdnjection. DCSA wasmonitored by the detection of fluorescent
emission At 424 nm_(excitation 306 nm) and quantified relative to a standard curve of
DCSA:generated using 0.1,.03,°0.6,.0.9, 1.2, 2.4, and 4.8 nmol/250 pl. Chromatographic
data ‘were-collected using - AtlasTM 2003 software (Thermo Fisher Scientific Inc). The
specificoactivity was caleulated bdsed on the amount of purity corrected MON 88701
DMO; protein -added-to the,reaction mixture and expressed as nmol of DCSA produced
per minute per mg'ef MON 88701 DMO protein (nmol x min™ x mg™).

B.5.6.25 PAT (bar) Protein

PAT (bar) catalyzes the reaction of phosphinothricin (PPT) with acetyl CoA to form
acetyl PPToand-free CoA. To assess functional activity of PAT (bar), the amount of CoA
released duning the reaction can be monitored using the reduction of 5,5’-dithio-bis
(2-nitrobenzoic acid) (DTNB) by CoA to form the colorimetric reagent
5-thio-nitrobenzoate (TNB) (Wehrmann et al., 1996).
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Prior to functional activity analysis, both MON 88701- and E. coli-produced PAT (bar)
proteins were diluted to a purity corrected concentration of 1 ng/ul with a 50 mM Tris,
pH 7.5, and 0.5 mM EDTA buffer. Assays for both proteins were conducted using five
replicates. The reaction mixtures containing 2 mM acetyl CoA, 1 mM DTNB, 50 mM
Tris, pH 7.8, and 0.5 mM EDTA with or without 1 mM phosphinothricin were pre
incubated at ~30 °C for 10-60 min. The reactions were then initiated by the addition of
10 ng of PAT (bar) enzyme. The reaction rate was monitored in each well at 412 nm and
~30 °C using a plate reader in one minute intervals for 30 min. A response curve was
prepared using 3.9 uM to 250 uM B-mercaptoethanol in 1 mM DTNB, 50 mM Tris,
pH 7.8, and 0.5 mM EDTA. The response curve was generated only to verify assay
conditions and instrument performance. The initial assay results are reported:as the mean
velocity of the reaction of PAT (bar) (generated by the KC4 software, Power Wave Xi,
Bio Tek, Richmond, VA) and expressed as min'. The specific-activities of the
MON 88701- and E. coli-produced PAT (bar) proteins were then calculated using the
molar absorptivity of product released during the assay, TNB~(13,600 M x cm™ or
13.6 pmol™ x ml). Specific activity is expressed astmol of TNB reléased per minute per
mg of PAT (bar) (umol x min™ x mg"). Calculations.of the-specific activities were
performed using Microsoft Excel (2007).

B.5.7. Prediction Intervals as Acceptance Criteria

Acceptance criteria (aceéptance limyits) based, on prediction intervals were used to assess
the equivalence of the MON 88701 -preduced and E. eoli-produced proteins for apparent
MW and functionabactivity.cA prediction’interval is-an estimate of an interval in which a
randomly selected future.ebservation from+a population will fall, with a certain degree of
confidence,<given what has-already been observed (Hahn & Meeker, 1991a; b); i.e.,
prediction intefvalscare generated based on the<statistical analysis of the existing data.
Data obtained from multiple-assays of \E. coli-preduced protein conducted under GLP
guidelineg wereused for this purpose:

To generate the'95%: prediction interyal (P1); the mean and standard deviation of the data
from several assays wete calculatéd. The number of assays used to calculate the mean
and. the numbet of future assays ‘tone<for equivalence studies) were used in the following
formulato generaté’the PI:

X+r(l—a; mn) (s)

1(1 as'm, n)-s estimatedrusing the formula given below:

, 1
T1-amn) = t(1—.05/(2m);n—1) 1+ E
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Where X is mean of the replicate assays; s is standard deviation of the replicates; 1—a is
the level of confidence; n is the number of assays used to generate the mean; and m is the
number of future assays (one for equivalence studies). The t-value is the
100(1-.05/(2m))™ percentile from Student’s t-distribution with n-1 degrees of freedom.
With 95% confidence, all m future values of the assay will fall within this interval (Hahn
& Meceker, 1991a; b). If the assay means do not appear to have been derived from a
normal distribution, but the logarithms of the raw values do follow a normal distribution,
then prediction intervals may be applied to the logarithms of the raw values (Hahn &
Meeker, 1991a; b).
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Appendix C: Materials and Methods Used for the Analysis of the Levels of
MON 88701 DMO and PAT (bar) Proteins in MON 88701

C.1. Materials

Seed, over season leaf (OSL-1-4), root, and pollen tissue samples from dicamba- and
glufosinate-treated MON 88701 were harvested from eight field sites in the U.S. during
the 2010 growing season from starting seed lot 11268129, with the exception of OSL-1
(7 sites) and OSL-4 (7 sites). MON 88701 plots were treated at the 3-5 leaf stage with
glufosinate herbicide at the label rate (0.5 Ib a.e./acre) and at the 6-10 leaf stage with
dicamba herbicide at the label rate (0.5 Ib a.e./acre). E. coli-produced MON 88701-DMO
(lot 11293429) and PAT (bar) protein (lot 11270310) were used as_ the analytical
reference standards.

C.2. Characterization of the Materials

The identity of MON 88701 was confirmed by..conducting/MON;88701 event specific
polymerase chain reaction (PCR) analyses oncthe harvestéd s€ed from each site. Any
seed sample and its associated-tissues for which threecor more pools eut of four tested
unexpectedly during PCR verification werenot analyzed i thiscstudy:

C.3. Field Design and Fissue Collection

Field trials were inittated durmig the:2010%9lanting seasonto generate MON 88701 seed,
OSL-1-4, root, and ‘pollen samplés at various cotton growing locations in the U.S. The
tissue samplesfrom the following field sites were ahalyzéd: Arkansas (ARTI), Georgia
(GACH), Kansas, (KSIFA)y Touisiana (EACH), North (Carolina (NCBD), New Mexico
(NMLG);~ Seuth Carolina (SCEK)~and® Texas (TXPL). These field sites were
repreSentative of cotton preducing-regions suitable-for commercial production. At each
site;” four” replicated’ plofs of plants containing MON 88701 were planted using a
randomized-complete block-field design. Seed, over season leaf (OSL-1-4), root, and
pollen samples were-collected fromeach teplicated plot at all field sites, except OSL-1 at
site IXPE and“OSL-4 atysite~LACH. See Tables VI-12 and VI-13 for detailed
deseriptions of‘when theisamples were collected.

C.4. Tissue Processingand Protein Extraction

Tissue samples were shipped to Monsanto, St. Louis and were prepared by the Monsanto
Sample Management. Peam. The prepared tissue samples were stored in a -80° C freezer
until transferred ondry ice to the analytical facility.

C.4.1. MON 88701 DMO Protein Extraction

MON 88701 DMO protein was extracted from tissue samples as described in Table C-1.
MON 88701 DMO was extracted from over season leaf (OSL-1-4) and root tissues
samples with the appropriate amount of Tris borate buffer with 0.5% (w/v) bovine serum
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albumin (1 x TB + 0.5% BSA) [0.1 M Tris, 0.1 M Na;B407, 0.05 M MgCl,, 0.05% (v/v)
Tween 20 at pH 7.8, 0.5% (w/v) BSA]. MON 88701 DMO was extracted from pollen
and seed tissues with the appropriate amount of phosphate buffered saline (PBS) with
Tween 20 (1 x PBST). Extractions were done using 8 1/4” chrome-steel beads, and
shaking in a Harbil mixer (Fluid Management, Wheeling, Illinois). Insoluble material
was removed from all tissue extracts using a serum filter (Fisher Scientific, Pittsburgh,
PA) The extracts were aliquoted and stored frozen in a -80°C freezer until ELISA
analysis.

Table C-1. MON 88701 DMO Protein Extraction Methods for Tissue Samples

Sample Type Tissue-to-Buffer Ratio Extraction Buffer
Leaf' 1:100 1 x TB +0:5%BSA
Root 1:100 1 x TB+ 0:5% BSA

Pollen 1:100 1. PBST
Seed 1:100 I xPBST

'Over- season leaf (OSL-1, OSL-2, OSI-3, and OSE~4).

C.4.2. PAT Protein Extraction

PAT (bar) protein) was extracted.“from tissue samples” as described in Table C-2.
PAT (bar) was-extracted from.over season:leaf (OSL<1-4) and root tissues samples with
the appropriate amount-of Ttis borate buffer with. L-ascofbic acid (1x TBA) [0.1 M Tris,
0.1 M NazB10#,0.05 M MgCly50.05% (v/v)'Tween 20-at pH 7.8, 0.2% (w/v) L-ascorbic
acid],. PAT (bar)was extracted from pollén and seed tissues with the appropriate amount
of 1 X PBST. Extractiong were donetusing 8 1/4™ chrome-steel beads, and shaking in a
Harbilkmixer: Insolublé material was remoyed from all tissue extracts using a serum
filter> The’ extrdcts-were-aliquoted aand.stored frozen in a -80°C freezer until ELISA
analysis:

Table:C-2. PAT (bar)-Protein Extraction Methods for Tissue Samples

Sample Type Tissue-to-Buffer Ratio Extraction Buffer
Leaf’ 1:100 1x TBA
Root 1:100 1x TBA
Pollen 1:100 1x PBST
Seed 1:100 1x PBST

'Over- season leaf (OSL-1, OSL-2, OSL-3, and OSL-4.
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C.5. Protein Antibodies
C.5.1. DMO Protein Antibodies

Goat polyclonal antibodies specific for the DMO protein were purified using Protein G
affinity chromatography. The concentration of the purified IgG was determined to be
8.1 mg/ml by spectrophotometric methods. The purified antibody was stored in 1x PBS.

Protein G-affinity purified goat polyclonal anti-DMO antibodies were coupled with biotin
(Thermo Fisher Scientific, Rockford, IL) according to the manufacturer’s instructions.
The detection reagent was NeutrAvidin (Thermo Fisher Scientific, Rockford, IL)
conjugated to horseradish peroxidase (HRP).

C.5.2. PAT (bar) Protein Antibodies

Goat polyclonal PAT (bar)-specific IgG was-“purified <“by . Protein G-affinity
chromatography followed by PAT (bar) antigen affinity <chromatography.  The
concentration of the purified IgG was determinéd-to be 3.6mg/ml by Spectrophotometric
methods. The purified antibody was stored in x PBS.

Protein G-affinity purified goat polyclonal anti-PAT (bar) antibodies were coupled with
biotin (Thermo Fisher ;Scientific, ¢ Rockford, 1) Caccordingcto the manufacturer’s
instructions.  The detection reagent wasyNeufrAvidin (Thermo Fisher Scientific,
Rockford, IL) conjugated to hotseradish peroxidase (HRP).

C.6. Protein ELISA Methods
C.6.1. DMO Protein ELISA

Goat antiz-DMQO antibodies” were diluted.@n coating buffer (15 mM Na,COs, 35 mM
NaHCQ3, and 150 mM:NaCl)to a'finaliconcentration of 5 pg/ml and immobilized onto
96 well microtiter plates followéd byancubation in a 4° C refrigerator for >8 hours. Prior
to each-steplin the-assay, plates were washed with 1x PBST. Plates were blocked with
the, addition of 200l per’ well’ ofblocking buffer, Blocker Casein (Thermo Fisher
Seientific, Rockford, L) in Tris Buffered Saline (TBS) for 60 to 70 minutes at room
temperatire (RT). - DMO proteifvstandard or sample extract was added at 100 pl per well
and ingubated for. 60 to 65 minutes at 37° C. Biotinylated goat anti-DMO antibodies
prepared>mr 1 Tris<borate-buffer with 10% Blocker Casein in TBS were added at 100
ultpercwell-and ;incubated for 60 to 65 minutes at 37° C. NeutrAvidin HRP conjugate
wads jadded-at 100 phper well and incubated for 30 to 35 minutes at 37° C. Plates were
developed by’adding 100 pl per well of substrate, 3,3',5,5' tetramethyl benzidine (TMB;
Kirkegaard & Perry, Gaithersburg, MD). The enzymatic reaction was terminated by the
addition of5F00 pl per well of 3 M H3;PO4. Quantification of the DMO protein was
accomplished by interpolation from a DMO protein standard curve that ranged from
0.313 — 10 ng/ml.
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C.6.2. PAT Protein ELISA

Affinity purified goat anti PAT (bar) antibodies were diluted in coating buffer (15 mM
Na,COs, 35 mM NaHCOs;, and 150 mM sodium chloride) to a final concentration of
4 ng/ml and immobilized onto 96 well microtiter plates, followed by incubation in a 4° C
refrigerator for >12 h. Prior to each step in the assay, plates were washed with 1x PBST.
Plates were blocked with the addition of 200 ul per well of blocking buffer
(1x PBST+1% BSA) for 60 to 70 minutes at 37° C. PAT (bar) protein standard or
sample extract was added at 100 ul per well and incubated for 60 to 70 minutes at 37° C.
Biotinylated goat anti-PAT (bar) antibodies diluted in 1 x PBST + 0.1% BSA were added
at 100 ul per well and incubated for 60 to 70 minutes at 37° C. NeutrAvidin,HRP
conjugate was added at 100 pl per well and incubated for 60 to 70 minntes at 37° C.
Plates were developed by adding 100 ul per well of TMB substrate.( The-eénzymatic
reaction was terminated by the addition of 100 pl per well of 3 M HzPO,.-Quantification
of the PAT (bar) protein was accomplished by interpolation from’a PAT (bar) protein
standard curve that ranged from 0.625 — 20 ng/ml.

C.7. Moisture Analysis

Tissue moisture content wasidétermined using an-IR-200 Moisture ‘Analyzer (Denver
Instrument Company, Arvada, CO)... A homogeneous, tissue=specific site pool (TSSP)
was prepared consistingZef samples;of a given“tissue type grown at a given site. The
average percent moisture for each’TSSP was €alcutlated from triplicate analyses. A TSSP
Dry Weight Convetsion Factor (DWCF) was calculated as follows:

Mean%. TSSP Moisture)

DWEF =11“—
( 100

The DWCE wasused. to' contvert proteinlevels assessed on a pg/g fresh weight (fw) basis

into levels reported-on aqtg/g dry weight (dw) basis using the following calculation:

Protein Level Fresh Weight
DWCF

Protein Level in'Dry‘Weight =

Due +to- a Jimited amount of tissue, pollen was not analyzed for moisture content.
Therefore, no~dry weight.calculdtion was performed and pollen was reported on a pg/g
fresh weight(fwybasis onlys

The proteimlevels (ng/ml) that were reported to be less than or equal to the limit of
detection, (LOD) ordess than the limit of quantitation (LOQ) on a fresh weight basis were
not reported on adry weight basis.

C.8. Data-Analyses

All MON 88701 DMO and PAT (bar) ELISA plates were analyzed on a SPECTRAmax
Plus 384 (Molecular Devices, Sunnyvale, CA) microplate spectrophotometer, using a
dual wavelength detection method. All protein concentrations were determined by
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optical absorbance at a wavelength of 450 nm with a simultaneous reference reading of
620-650 nm.  Data reduction analyses were performed using Molecular Devices
SOFTmax PRO GxP version 5.0.1 software. Absorbance readings and protein standard
concentrations were fitted with a four-parameter logistic curve fit. Following the
interpolation from the standard curve, the amount of protein (ng/ml) in the tissue was
converted to a pg/g fw basis for data that were greater than or equal to the LOQ. This
conversion utilized a sample dilution factor, and tissue-to-buffer ratio. The protein values
in pg/g fw were also converted to pg/g dw by applying the DWCF (except pollen).
Microsoft Excel 2007 (Microsoft, Redmond, WA) was used to calculate the protein levels
in all cotton tissues. The sample means, standard deviations, and ranges were also
calculated by Microsoft Excel 2007. All protein expression levels were rounded.to two
significant figures.

Any MON 88701 sample extracts that resulted in an unexpectedly negdtive result by
ELISA analysis was re extracted twice for the protein of interést’ and re analyzed by
ELISA to confirm the results. Samples with confirmed unexpected tesults-were omitted
from all calculations.
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Appendix D: Western Blot Analysis of MON 88701 DMO and PAT (bar) Proteins
in MON 88701 Cotton Tissue across Multiple Generations

D.1. Materials

Leaf tissues of MON 88701 were collected from plants of multiple breeding generations
grown in a U.S. greenhouse (St. Louis, MO).

D.2. MON 88701 Materials

A summary of the MON 88701 leaf samples and the starting seed lot numbers-are. listed
in the table below. The breeding tree for MON 88701 is found in Figure V-8.

Generation Lot Number Starting Seed Lot
Number
R, 11283923 11275782
Rj 11272996 11265489
R4 11283927 11275781
Rs 11283931 11268129
Re 14295869 14293269

D.3. Control Material

The negative control substance?wasCleaf{tissue’ of\a conventional cotton variety
(Coker 130) with a similat-genetic background:to MON 88701. The conventional control
does not containthe MON 88701, DMQror PAT (bar) prétein.

Description Lot Number Starting Seed Lot
Number
Conventional'Control 11272987 11266506

D.4., Characterization of MON 88701 and Control Materials

The“identity ~of MON 88701 was confirmed by verifying the chain of custody
documentation prior totanalysis. A molecular fingerprint of MON 88701 was generated,
further confirming the identity of the test substance, as well as the absence of the test
substance imthe.control;substance (Section V).

D.5. Reference Material
D.5.1. MON’88701 DMO Protein

The E. coli-produced MON 88701 DMO (lot 11287544) protein was used as the
analytical reference standard for the western blot analysis.
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D.5.2. PAT (bar) Protein

The E. coli-produced PAT (bar) (lot 11270310) protein was used as the analytical
reference standard for the western blot analysis.

D.6. Methods

Cotton leaf tissue samples from MON 88701 collected across multiple generations were
analyzed by western blot to demonstrate the presence of both MON 88701 DMO and
PAT (bar) protein in all generations. Leaf tissue from the conventional control substance
was analyzed by western blot to confirm the expected absence of the MON 88701.DMO
and PAT (bar) proteins.

D.7. MON 88701 Tissue Processing

All samples were processed by the Monsanto Sample’ Managerhent Teamein St. Louis,
Missouri. The processed tissue samples were stored in a -802 € freezer until transferred
on dry ice to the analytical facility.

D.8. Extraction
D.8.1. MON 88701 DMO Protein

The MON 88701 DMO protein ‘was _extracted® from _processed leaf samples in
1 x Tris-Borate with L-Ascorbic Acid (FBA)cAll processed tissues were kept on dry ice
during extract preparation.. The MON88701 DMO protein was extracted from the tissue
by adding the appropriate .volume ‘0f extraction -buffer,and shaking in a Harbil mixer
(Fluid Management,, Wheeling 1llino1s), Insoluble;'material was removed from the
extracts-byusing'a serum filter (Fisher)Scientifie~Pittsburgh, PA). The extracts were
aliquotedzand storedan a 80° Ctreezer until analysis.

D.8:2. PAT (bar) Proetein

The PAT(bar)protein was exfracted from processed leaf samples in 1 x TBA. All
processed tissues were kKept on'dry<i¢e during extract preparation. The PAT (bar) protein
was extracted from the tissuc byyadding the appropriate volume of extraction buffer, and
shaking in adHarbil’mixer. Insoluble material was removed from the extracts by using a
serum filter. The extracts-were aliquoted and stored in a -80° C freezer until analysis.

D.9..SDS-PAGE
D.9.2.” MON 88701 DMO Protein

Prior to analysis by SDS-PAGE and immunoblotting, all MON 88701 DMO and control
sample extracts were diluted 1:10 (v/v) in Phosphate Buffered Saline w/ 0.05% Tween
and 0.1% Bovine Serum Albumin (1x PBST + 0.1% BSA) then 1:2 using 2x Laemmli
Buffer (Bio Rad, Hercules, CA) with B-mercaptoethanol for a final dilution of 1:20.
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Standards were prepared by diluting the E. coli-produced MON 88701 DMO protein
reference standard (lot 11287544) in 1x PBST + 0.1% BSA, in order to estimate the
molecular weight of the purified protein. Sample extracts and 1 ng of protein reference
standard were loaded on Novex 4-20% Tris-Glycine gradient gels (Invitrogen), along
with the Precision Plus molecular weight marker (Bio Rad) to demonstrate the transfer of
protein to membrane. Electrophoresis was conducted at 125 V for 90 min in 1x Novex
Tris-Glycine SDS running buffer (Invitrogen) until the dye front reached the end of the
gel.

D.9.1. PAT (bar) Protein

Prior to analysis by SDS-PAGE and immunoblotting, all PAT (bar) and_control-sample
extracts were diluted 1:2 using 2x Laemmli Buffer with B-mercaptoethanol-Standards
were prepared by diluting the E. coli-produced PAT (bar) protein<referénce standard
(lot 11270310) 1x PBST + 0.1% BSA, in order to estimate show the melecular weight of
the purified protein. Sample extracts and 0.5 ng.of protein seference standards were
loaded on Novex 4-20% Tris-Glycine gradient\gels, along with theé Precision Plus
molecular weight marker to demonstrate the transfér” of -protein «t0° membrane.
Electrophoresis was conducted.at 125 V dor 90 minlin 1x*Nowvex Tris-Glycine SDS
running buffer until the dye front reached the end of‘the gel-

D.10. Western Blot Analysis (Immunoblotting)
D.10.1. MON 88701 DMO Protein

Proteins sepatated by SDS-PAGE:were)electrophoretically transferred to a 0.45 pm
nitrocellulose membrane «(Bio.\Rad)< using: 1x:Novex' Tris-Glycine transfer buffer
(Invitrogen) containing~20%cmethanol.'© After transfer, non specific sites on the
membrane “wereblocked aising5% (w/v)_won, fat’ dried milk (NFDM, Bio Rad) in
1xPBST" The MON 88701 DMO specific mermbrane was probed for the presence of the
MON88701F DMO proteinwith@ 1:1000 -dilution of purified goat anti DMO antibody
(lot G-8444 11y in 1% PBST with 19 (w/¥)’NFDM. The membrane was washed three
times-for 5 min‘each,in 1>XXPBST toaemove unbound antibody. Bound antibody was
probedcwith a 1:5000 _dilution of~anti-goat IgG antibody conjugated to horseradish
peroxidase’ (lot-G-821342)an IxPBST with 1% (w/v) NFDM. The membrane was
washed<thregtimes;for S min-€ach in 1x PBST. The SuperSignal West Dura Extended
Duration -Substfate (Thermo Scientific Rockford, IL) was added to the membrane
according to.the manufacturer’s instructions. Each membrane was exposed to Hyperfilm
ECLO(GE)” Healthearé, Buckinghamshire, UK) to generate an image of the
immunoreactive bands.

D.10.2. PAT (bar) Protein

Proteins separated by SDS-PAGE were electrophoretically transferred to a 0.45 pm
nitrocellulose membrane (Bio Rad) using 1x Novex Tris-Glycine transfer buffer
(Invitrogen) containing 20% methanol. After transfer, non specific sites on the
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membrane were blocked using 5% (w/v) NFDM, in 1x PBST. The PAT (bar) specific
membrane was probed for the presence of the PAT (bar) protein with a 1:1000 dilution of
purified goat anti PAT (bar) antibody (lot G-858911) in 1x PBST with 1% (w/v) NFDM.
The membrane was washed three times for 5 min each in 1x PBST to remove unbound
antibody. Bound antibody was probed with a 1:5000 dilution of anti-goat IgG antibody
conjugated to horseradish peroxidase (lot G-821342) in 1x PBST with 1% (w/v) NFDM.
The membrane was washed three times for 5 min each in 1x PBST. The SuperSignal
West Dura Extended Duration Substrate was added to the membrane according to the
manufacturer’s instructions. Each membrane was exposed to Hyperfilm ECL to generate
an image of the immunoreactive bands.
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Appendix E: Bioinformatics Evaluation of MON 88701

E.1. Bioinformatics Evaluation of the MON 88701 DMO and PAT (bar) Proteins in
MON 88701

E.1.1. Sequence Database Preparation

The allergen, gliadin, and glutenin sequence database (AD 2011) was obtained from
FARRP (FARRP, 2011) and was used as provided. The AD 2011 database contains
1,491 sequences.

GenBank protein database, release 181.0 was downloaded from NCBI and formatted for
use in these bioinformatic analyses. It is referred to herein as the PRT 201l database and
contains 20,807,555 sequences.

The toxin database is a subset of sequences derived-from the PRT 2011 database, that
was selected using a keyword search and filtered todemove likely non-toXin proteins and
proteins that are not relevant to human or animial 'health. At isreferred to-lierein as the
TOX 2011 database and contains 10,570 sequences.

E.1.2. Sequence Database Searches

FASTA analyses using the AD:2011, PRT 2011 and” TOX 2011 databases were
performed on a virtual machingloaded with-a SUSE LINUX version 10 operating system
and FASTA version 3.4t264July;7, 2006. <(The structural similarity of the translated
protein sequences to sequences.in each database:(ADL2014, TOX 2011 and PRT 2011)
was assessed using the FASTA “algorithm (Lipman and Pearson, 1985; Pearson and
Lipman,1988).

FASTA comparisons are initiated by-aligning the-first match of a specific wordsize. The
alignment -is-then extended based” on:‘thexchosen scoring matrix. Default FASTA
comparison parameters for wordsize’(k-tuple), gap creation penalty and gap extension
penalty wereused, “Theexpectation-threshold (E-score) limit was set to one. The E-score
(expectation s¢ore) ds'a statistical measure of the likelihood that the observed similarity
scoreccouldzhave Occurred by chance in a search. A larger E-score indicates a lower
degree of-similarity’between the query sequence and the sequence from the database.
Typically, alignments between two sequences will need to have an E-score of 1 x 107 or
less-to_cbe* considered. to™ have significant homology. FASTA comparisons were
petformed cusingthee BLOSUMSO0 scoring matrix (Henikoff and Henikoff, 1992).
Multiple\alignments)are made between the query sequence and each sequence in the
database with' a score calculated for each alignment. Only the top scoring alignment is
extensively analyzed for each database sequence. The BLOSUM matrix series (Henikoff
and Henikoff, 1992) was derived from a set of aligned, ungapped regions from protein
families, called the BLOCKS database. Sequences from each block were clustered based
on the percent of identical residues in the alignments (Henikoff and Henikoff, 1996). The
BLOSUMS0 matrix will identify blocks of conserved residues that are at least 50%
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identical. BLOSUMS50 works well for identifying sequence similarities that include gaps,
and thus recognizes distant evolutionary relationships (Pearson, 2000).

If two proteins share sufficient linear sequence similarity and identity, they will also
share three-dimensional structure and, therefore, functional homology. By definition,
homologous proteins share secondary structure and common three-dimensional folds
(Pearson, 2000). Because the degree of relatedness between homologs varies widely, the
data need to be carefully evaluated in order to maximize their potential predictive value.
The allergenicity assessment is used to identify known allergens or potentially cross-
reactive proteins. While related (homologous) proteins may share 25% amino acid
identity in a 200 amino acid overlap (Pearson, 2000), this is not generally sufficient to
indicate IgE mediated cross-reactivity (Aalberse et al., 2001). Indeed, allergenic cross-
reactivity caused by proteins is rare at 50% identity and typically requires. >70% amino
acid identity across the full length of the protein sequences (Aalberse; 2000). A
conservative approach is currently applied by which related “protein’ sequences are
identified as potentially cross-reactive if linear identity is 35%cor greater in’an 80 amino
acid overlap (Thomas et al., 2005). Such levels\of identity”are eadily detected using
FASTA. Additionally, proteins closely related“to gliadins or glutenins, the proteins that
trigger celiac disease, can be easily identified-using FASTA,

In addition to the FASTA c¢omparisons’of the MON 88701 DMOand PAT (bar) protein
sequence to allergens (td’assess overall structural similarity), an'eight amino acid sliding
window search was performed. xAn algorithnt was-deyeloped to identify whether or not a
linearly contiguous\match of ¢ightcaminoracids, existed between the query sequence and
sequences within the allergén.database (AD’ 2011).. Ahis program compares the query
sequence toc<each proteiw sequencerin.the allérgen database using a sliding-window of
eight amino acids; that is,~with~a seven aminefacid-‘overlap relative to the preceding
window. While there have been récommiendationscfor using a shorter scanning window
(Gendel, 19985 Kleter and Peiynenburg,22002), only a few studies have actually
investigated “the abilityCof six, seveén, or eight amino acid search windows to identify
allergens(Goodman ‘et al.;»2002; Hidlemam et al., 2002; Stadler and Stadler, 2003). In
these studies, randomly;-or. specifically, selected protein sequences were used as query
Sequences)in JFASTA, and:-six, ‘seven; and eight amino acid window searches against
allergen-databases.?The results' demionstrated that searches with six and seven amino acid
windows.(ded :to> high rates of>false positive matches between non-allergenic query
sequences and allergen‘database sequences. Additionally, searches with a six or seven
amino acid windowOidentified apparently random matches between totally unrelated
proteins, such that’ théomatched proteins were not likely to share any structural or
sequence similarities;that could act as cross-reactive epitopes. These studies concluded
that six- or-seven-amino acid sliding-window searches yielded such a high rate of false
positive hits that they were of no predictive value. Furthermore, Silvanovich et al. (2006)
recently demtonstrated the lack of value of six or seven amino acid sliding-window
searches in a comprehensive analysis of short peptide match frequencies by analyzing the
match frequencies of peptides derived from ~1.95 million published protein sequences.
In order to provide the best predictive capability to identify potentially cross-reactive
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proteins, a window of eight contiguous amino acids is used to represent the smallest
immunologically significant sequential, or linear IgE binding epitope (Metcalfe et al.,
1996).

E.1.3. Significance of the Alignment

An E-score of 1 x 107 was set as an initial high cut-off value for FASTA alignment
significance. Although all alignments were inspected visually, any aligned sequence that
yielded an E-score less than 1 x 107 was analyzed further to determine if such an
alignment represented significant sequence homology. Furthermore, FASTA alignments
with the AD 2011 database were inspected to determine whether they exceeded the
CODEX threshold of 35% or greater identity in 80 or greater amino acids amino-aeids.

E.2. Bioinformatics Evaluation of the Transfer DNA Insert in MON 88701
E.2.1. Methods
E.2.1.1. Database Assembly

The allergen, gliadin, and gluténin sequence database (AD 2011) was obtained from
FARRP (FARRP, 2011) and 'was usedras provided. The AD 2011 database contains
1,491 sequences.

GenBank protein database, release 181.0. was downloaded-ffom NCBI and formatted for
use in these bioinformatic analyses;" It is-referted toherein'as the PRT 2011 database and
contains 20,807,555 sequences:

The toxinvdatabase das a subsetof sequences derived-from the PRT 2011 database, that
was selected tsing a keyword-search and filteted teremove likely non-toxin proteins and
proteins that are notrelevant to>human or‘animal health. It is referred to herein as the
TOX 201 I«database and contains-10,570 sequences.

E:2.1.2;° Translation of Query Sequences

The DNA insert sequence was translated beginning with nucleotide 1, 2 or 3 through the
final-nucleotide to yield frames d3 2 or 3, respectively. Likewise, the reverse complement
(anti-sénse).cstrand- of cthe :above described sequence was translated beginning with
nueleotide 1, 2%or 3through the final nucleotide to yields frame 4, 5, or 6, respectively.
All sequences were translated using standard genetic code with DNAStar, version 8.0.2
(13);7412.~ The resultant amino acid sequences were used to search the AD 2011,
PRT 2011.and TOX 2011 databases.

E.2.1.3. Sequence Database Searches

FASTA analyses using the AD 2011, PRT 2011 and TOX 2011 databases were
performed on a virtual machine loaded with a SUSE LINUX version 10 operating system
and FASTA version 3.4t26 July 7, 2006. The structural similarity of the translated
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protein sequences to sequences in each database (AD 2011, TOX 2011 and PRT 2011)
was assessed using the FASTA algorithm (Lipman and Pearson, 1985; Pearson and
Lipman, 1988).

The structural similarity of the translated protein sequences to sequences in each database
(AD 2011, TOX 2011 and PRT 2011) was assessed using the FASTA algorithm
(Lipman and Pearson, 1985; Pearson and Lipman, 1988).

FASTA comparisons are initiated by aligning the first match of a specific wordsize. The
alignment is then extended based on the chosen scoring matrix. Default, FASTA
comparison parameters for wordsize (k-tuple), gap creation penalty and gap-extension
penalty were used. The expectation threshold (E-score) limit was set to onez,“The,E-score
(expectation score) is a statistical measure of the likelihood that the observed’similarity
score could have occurred by chance in a search. A larger E-score indicates a lower
degree of similarity between the query sequence and the sequence from the database.
Typically, alignments between two sequences will néed to havesan E=sc¢oref 1 x 10 or
less to be considered to have significant homology. «PASTA comparisons were
performed using the BLOSUMSO0 scoring.-imatrix (Henikoff” and Hefikoff, 1992).
Multiple alignments are made-between thé-query sequence “and-,eachisequence in the
database with a score calculated for each alignment:;~ Only the top:scoring alignment is
extensively analyzed for each database-sequencec;The . BLOSUM matrix series (Henikoff
and Henikoff, 1992) wags derived.from a set of alighed,-ungapped regions from protein
families, called the BLOCKS database¢> ‘Sequences: from each block were clustered based
on the percent of identical residuesdn thelalignments‘(Henikoff and Henikoff, 1996). The
BLOSUMS0 miatrix will .identify” blocks.of conserved residues that are at least 50%
identical. BEOSUMS50-works well‘for identifying sequence similarities that include gaps,
and thus recognizes distant evolutionaty relationships (Pearson, 2000).

If two’ proteins share. sufficientlinear sequence similarity and identity, they will also
share .three-dimensional<structure and, therefore, functional homology. By definition,
homologotis” proteins sharesecondary-'striicture and common three-dimensional folds
(Pearson, 2000). Because thezdegree of relatedness between homologs varies widely, the
data need-to be-carefully evaluated in‘order to maximize their potential predictive value.
The allergenicity dssessmientois used to identify known allergens or potentially cross-
reactive proteins, . Whilecfe¢lated” (homologous) proteins may share 25% amino acid
identity in az200 amine acid overlap (Pearson, 2000), this is not generally sufficient to
indicate IgE mediated-cross-reactivity (Aalberse et al., 2001). Indeed, allergenic cross-
reactiyity caused by proteins is rare at 50% identity and typically requires >70% amino
acid -ddentity acrossi.the full length of the protein sequences (Aalberse, 2000). A
conseryativeapproach is currently applied by which related protein sequences are
identified\as potentially cross-reactive if linear identity is 35% or greater in an 80 amino
acid overlap“(Thomas et al., 2005). Such levels of identity are readily detected using
FASTA. Additionally, proteins closely related to gliadins or glutenins, the proteins that
trigger celiac disease, can be easily identified using FASTA.

Monsanto Company 11-CT-239F 246 of 343



In addition to the FASTA comparisons of each putative polypeptide to allergens (to
assess overall structural similarity), an eight amino acid sliding window search was
performed. An algorithm was developed to identify whether or not a linearly contiguous
match of eight amino acids existed between the query sequence and sequences within the
allergen database (AD 2011). This program compares the query sequence to each
protein sequence in the allergen database using a sliding-window of eight amino acids;
that is, with a seven amino acid overlap relative to the preceding window. While there
have been recommendations for using a shorter scanning window (Gendel, 1998; Kleter
and Peijnenburg, 2002), only a few studies have actually investigated the ability of six,
seven, or eight amino acid search windows to identify allergens (Goodman et al:, 2002;
Hileman et al., 2002; Stadler and Stadler, 2003). In these studies, tandomly or
specifically selected protein sequences were used as query sequences in EASTA%and six,
seven, and eight amino acid window searches against allergen databases..(Fhe results
demonstrated that searches with six and seven amino acid windows led te-high rates of
false positive matches between non-allergenic querysequences and-allergen database
sequences. Additionally, searches with a six or geven aminQ acid’window identified
apparently random matches between totally umrelated proteins,\such:that the matched
proteins were not likely to share any structural“or sequenee similarities that could act as
cross-reactive epitopes. Thes¢g studies corcluded that'six ©r seven amino acid sliding-
window searches yielded such a highsate of false’ positive-hits that they were of no
predictive value. Furtherntore, Silvahovich et al.,(2006) recently’demonstrated the lack
of value of six or sevefamino acidsliding-window:searehes in a comprehensive analysis
of short peptide match frequencieszby. analyzing the match frequencies of peptides
derived from ~1:95 million gublished protein sequences. In order to provide the best
predictive capability to identify potentially cress-reactive proteins, a window of eight
contiguous-amino. acidsis.uised to’ represent the csmallest immunologically significant
sequentialy or lineardgE bindingepitope (Metcalfe et al., 1996).

E.2.1'4. Significance of the Alignment

AnE-score’ of P x 10° was sebas aninitfal high cut-off value for FASTA alignment
significance;Although-all alignments were inspected visually, any aligned sequence that
yielded an* E-scoredess than 1Ox 10 was analyzed further to determine if such an
alignment represented significant s¢quence homology. Furthermore, FASTA alignments
withithe (AD 2011 (database were inspected to determine whether they exceeded the
CODEX threshold of 35% or greater identity in 80 or greater amino acids amino acids.

E.2.2.- < Bioinformaticss Evaluation of DNA Sequences Flanking the 5’ and 3’
Junctions-of Insérted-DNA in MON 88701: Assessment of Putative Polypeptides

E.2.2.1. Sequence Database Preparation

The allergen, gliadin, and glutenin sequence database (AD 2011) was obtained from
FARRP (FARRP, 2011)and was used as provided. The AD 2011 database contains
1,491 sequences.
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GenBank protein database, release 181.0 was downloaded from NCBI and formatted for
use in these bioinformatic analyses. It is referred to herein as the PRT 2011 database and
contains 20,807,555 sequences.

The toxin database is a subset of sequences derived from the PRT 2011 database, that
was selected using a keyword search and filtered to remove likely non-toxin proteins and
proteins that are not relevant to human or animal health. It is referred to herein as the
TOX 2011 database and contains 10,570 sequences.

E.2.2.2. Translation of Putative Polypeptides

DNA sequence spanning the 5" and 3" junctions of the MON 88701 insertion site were
analyzed for translational stop codons (TGA, TAG, TAA). All six.reading frames
originating or terminating within the MON 88701 T-DNA insert were:transtated using the
standard genetic code from stop codon to stop codon using DNAStar, yetsion 8.0.2 (13),
412. A total of nine unique sequences of eight aming-acids or gfeaterthat.spanned the 5’
and 3’ junctions were analyzed.

E.2.2.3. Sequence Database Searches

FASTA analyses using the AD 2011, PRT 2011 and TOX 2011 databases were
performed on a desktop P€ loaded with a SUSE’EINUX version<l0 operating system and
FASTA version 3.4t26'July 7, 2006. - The DNAsequence was translated to the amino
acid sequence with ‘DNAStar,\version 80.2 (13), 412 or~SeqBuilder 8.0.2 (13). The
structural similafity of thectranslated protein sequences-to sequences in each database
(AD 2011, FOX 2011%and,(PRT:2011),'was ~assessed ‘using the FASTA algorithm
(Lipman and Pearson 1985 Pearson and Lipman,1988):

FASTA comparisons, dre initiated.by aligning the first match of a specific wordsize. The
alignment” is cthen~extended ‘basedCon the chosen scoring matrix. Default FASTA
comparison-paranieters for (wordsize (k-tuple), gap creation penalty and gap extension
penalty, were used.~The expectationthreshold (E-score) limit was set to one. The E-score
(expeoctation-scofe) is, a’statistical.measure of the likelihood that the observed similarity
scote could have gecurréd bycchance in a search. A larger E-score indicates a lower
degree: of similarity -between theZquery sequence and the sequence from the database.
Typically; alignments betweentwo sequences will need to have an E-score of 1 x 10 or
less.~to" be>considered to-‘have significant homology. FASTA comparisons were
petformed using the BEOSUMSO0 scoring matrix (Henikoff and Henikoff, 1992).
Multiple alignnients:afe made between the query sequence and each sequence in the
database-withya score calculated for each alignment. Only the top scoring alignment is
extensively.analyzed for each database sequence. The BLOSUM matrix series (Henikoff
and Henikoff, 1992)was derived from a set of aligned, ungapped regions from protein
families, called the BLOCKS database. Sequences from each block were clustered based
on the percent of identical residues in the alignments (Henikoff and Henikoff, 1996). The
BLOSUMS0 matrix will identify blocks of conserved residues that are at least 50%
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identical. BLOSUMS50 works well for identifying sequence similarities that include gaps,
and thus recognizes distant evolutionary relationships (Pearson, 2000).

If two proteins share sufficient linear sequence similarity and identity, they will also
share three-dimensional structure and, therefore, functional homology. By definition,
homologous proteins share secondary structure and common three-dimensional folds
(Pearson, 2000). Because the degree of relatedness between homologs varies widely, the
data need to be carefully evaluated in order to maximize their potential predictive value.
The allergenicity assessment is used to identify known allergens or potentially cross-
reactive proteins. While related (homologous) proteins may share 25% amino acid
identity in a 200 amino acid overlap (Pearson, 2000), this is not generally sufficient to
indicate IgE mediated cross-reactivity (Aalberse et al., 2001). Indeed, allergenic cross-
reactivity caused by proteins is rare at 50% identity and typically requires. >70% amino
acid identity across the full length of the protein sequences (Aalberse; 2000). A
conservative approach is currently applied by which related “protein’ sequences are
identified as potentially cross-reactive if linear identity is 35%cor greater in’an 80 amino
acid overlap (Thomas et al., 2005). Such levels\of identity”are eadily detected using
FASTA. Additionally, proteins closely related“to gliadins or glutenins, the proteins that
trigger celiac disease, can be easily identified-using FASTA,

In addition to the FASTA €omparisons of each putative polypeptide to known allergens
(to assess overall struetgral similarity), an eight aniino a¢id sliding window search was
performed. An algorithm was déveloped te identify whether or not a linearly contiguous
match of eight amino acids existeddbetween the. query sequence and sequences within the
allergen database (AD 2011). CThis program-.€ompares the query sequence to each
protein sequence in the'allergen database-using a slidingzwindow of eight amino acids;
that is, with' a_seven amino-acid;overlap relativeto the*preceding window. While there
have been recommendations for using a shorter scanning window (Gendel, 1998; Kleter
and. Peijnénburg; 2002), only a-few studies have. actually investigated the ability of six,
seven;or eight amino acid search windows to-identify allergens (Goodman et al., 2002;
Hileman cet alj” 2002; StadlerDand- Stadler, 2003). In these studies, randomly or
specifically:selectéd protein:seéquences were used as query sequences in FASTA and six,
Seven, and"eight amino acid window. searches against allergen databases. The results
demonstrated -that ‘searghes with six“and seven amino acid windows led to high rates of
falsé positive ‘tatches between non-allergenic query sequences and allergen database
sequences. .Additionally, searches with a six or seven amino acid window identified
apparently>random matches between totally unrelated proteins, such that the matched
proteing’were not-likely to share any structural or sequence similarities that could act as
crass=reactive epitopes. These studies concluded that six or seven amino acid sliding-
window " seatehes yielded such a high rate of false positive hits that they were of no
predictive. value: Furthermore, Silvanovich et al. (2006) recently demonstrated the lack
of value ofsiX or seven amino acid sliding-window searches in a comprehensive analysis
of short peptide match frequencies by analyzing the match frequencies of peptides
derived from ~1.95 million published protein sequences. In order to provide the best
predictive capability to identify potentially cross-reactive proteins, a window of eight
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contiguous amino acids is used to represent the smallest immunologically significant
sequential, or linear IgE binding epitope (Metcalfe et al., 1996).

E.2.2.4. Significance of the Alignment

An E-score of 1 x 10” was set as an initial high cut-off value for FASTA alignment
significance. Although all alignments were inspected visually, any aligned sequence that
yielded an E-score less than 1 x 10” was analyzed further to determine if such an
alignment represented significant sequence homology. Furthermore, FASTA alignments
with the AD 2011 database were inspected to determine whether they exceeded the
CODEX threshold of 35% or greater identity in 80 or greater amino acids.
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Appendix F: Methods Used in Assessing Stability of MON 88701 DMO and
PAT (bar) Proteins in Simulated Digestive Fluids

F.1. Materials
F.1.1. MON 88701 DMO Protein

Purified E. coli-produced MON 88701 DMO protein (Lot 11300031) was used as the test
substance. The E. coli-produced MON 88701 DMO protein was stored in a -80 °C
freezer in a buffer solution containing 50 mM potassium phosphate, pH 8.0, 100 mM
sodium chloride, 1 mM benzamidine-HCl, 1 mM DTT and 5% (v/v) Glycerol. The
E. coli-produced MON 88701 protein has a purity of 88% and actotal,\protein
concentration of 0.82 mg/ml.

Simulated gastric fluid (SGF) contained the proteolytic enzyme pepsth 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).

F.1.2. PAT (bar) Protein

Purified E. coli-produced PAT (bar) .protein (Leot” 11270310) was used as the test
substance. The E. coli-produced PAT (bar) protein avas storedcin a -80 °C freezer in a
buffer solution containing 50 mM:\Tris-HCLpH 75, 0.16'M Sedium chloride, 20% (v/v)
glycerol.  The E.‘coli-produced .PAT.(bar) protein” has” a purity of 99% and a
concentration of 1:0 mg/ml,

Simulated (gastric. fluid (SGF) contained the preoteolytic enzyme pepsin in a buffer
adjusted-to an-acidic;pH of 1.22 The=SGEwas prepared using a highly purified form of
pepsin, (catalog number?P 6887, Sigma, St. Louis, MO).

F:2. -Digestion of MON 88710 DMOQ:and-PAT (bar) Proteins in Simulated Gastric
Fluid (SGF) Method

F.2.1° MON 88701-DMO; Protein

Digestions werte Vnitiated by addition of E. coli-produced MON 88701 DMO to tubes
contairiing SGF, where 10 units of pepsin activity were used per 1 pg of total protein.
Digestions wer¢ inenbated at ~37 °C in separate tubes for various durations, and the
teactionis were quenched by addition of a sodium carbonate solution to each tube. The
zero,incubation. time-point (T = 0) was quenched by addition of sodium carbonate
solutien to. SGF prior to addition of the E. coli-produced MON 88701 DMO. The SGF
was assayed before conducting the timed incubations to demonstrate that pepsin was
active.  Experimental controls were prepared to demonstrate the stability of
E. coli-produced MON 88701 DMO in the system without pepsin. These controls were
incubated for 0 and 60 min and were designated with the letter "P" (SGF PO and SGF P7,
respectively). Additionally, experimental controls to characterize the system without
E. coli-produced MON 88701 DMO were also included. These experimental controls
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were prepared by substituting buffer (50 mM potassium phosphate, pH 8.0, 100 mM
sodium chloride, 1 mM benzamidine-HCl, 1 mM DTT and 5% (v/v) glycerol) for
E. coli-produced MON 88701 DMO. These controls were incubated for 0 and 60 min
and were designated with the letter "N" (SGF NO and SGF N7).

All quenched specimens were heated to 99 °C for 5 min, frozen on dry ice and stored in a
—80 °C freezer until analyzed. The digestibility of E. coli-produced MON 88701 DMO in
SGF was assessed using SDS-PAGE gel followed by Brilliant Blue G Colloidal dye
(Sigma, St. Louis, MO) staining and immunoblotting. Limits of detection (LOD) were
determined for the gel staining and immunoblot methods.

F.2.2. PAT (bar) Protein

Digestions were initiated by addition of E. coli-produced PAT (bar)-to  tubes containing
simulated gastric fluid (SGF), where 10 units of pepsin activity -were used per 1 pg of
total protein. Digestions were incubated at ~37.°C in separate-tube$ for various
durations, and the reactions were quenched by addition of a.sodium carbonate solution to
each tube. The zero incubation time point (T &'0) was quénchéd by-addition of sodium
carbonate solution to SGF prior to addition ©f the E. coli-produced PAT«bar). The SGF
was assayed before conducting the timed incubations to-demonsttate that pepsin was
active.  Experimental controls were prepared to,”demonstrate the stability of
E. coli-produced PAT (bar) in the.system without pepsin. cThese controls were incubated
for 0 and 60 min and were désignated (with the letter ,"P" (SGF PO and SGF P7,
respectively). Additionally, experimental’ controlsCto characterize the system without
E. coli-produced’, PAT (bar) were” also' included; = These experimental controls were
prepared by Substituting buffer (50 mM~ Tris-HCI;>pHZ7.5, 0.16 M sodium chloride,
20% (v/v), glycerel) for E. coli-produced PAT (bar). These controls were incubated for 0
and 60-min.afid were designated with thedetter-'N" (SGF NO and SGF N7).

Allquenched specimens were heated t0.95-100°C for 5-10 min and stored in a —80 °C
freezer untit amalyzed” The digestibility :of E. coli-produced PAT (bar) in SGF was
assessed using’ SDS-PAGE_ gel followed by Brilliant Blue G Colloidal dye (Sigma,
St. Leuis,~MQ):~staining.@nd dmmunoblotting.  Limits of detection (LOD) were
determined for the‘gel staining and.immunoblot methods.

F.3. Digestion of MON:88701 DMO and PAT (bar) Proteins in Simulated Intestinal
Fluid(SIK)’Method

F.3.1.- MON 88701 DPMO Protein

Digestions:‘wereCinitiated by addition of E. coli-produced MON 88701 DMO to tubes
containing SIF, where 55.3 ug of pancreatin were used per 1 pg of total protein.
Digestions ‘were incubated at ~37°C in separate tubes for various durations, and the
reactions were quenched by addition of 5x LB, heated to 95-100 °C for 5-10 min, and
frozen on dry ice. Zero incubation time points (T = 0) were quenched by addition of
5x LB, heated to 95-100 °C for 5-10 min to SIF prior to addition of E. coli-produced

Monsanto Company 11-CT-239F 254 of 343



MON 88701 DMO. The SIF was assayed before conducting the timed incubations to
demonstrate that pancreatin was active.

Experimental controls were prepared to demonstrate the stability of E. coli-produced
MON 88701 DMO in the system without pancreatin. These controls were incubated for
Omin and 24h and were designated with the letter "P" (SIF PO and SIF PS).
Additionally, experimental controls to characterize the system without E. coli-produced
MON 88701 DMO were also included. These experimental controls were prepared by
substituting buffer (50 mM potassium phosphate, pH 8.0, 100 mM sodium chloride,
I mM  benzamidine-HCI, 1mM DTT 5% Glycerol) for E. coli-produced
MON 88701 DMO, and were designated with the letter "N" (SIF NO and SIF:N8).

All quenched specimens, were heated to 95-100 °C for 5-10 min, frozen on dry ice, and
stored in a -80 °C freezer until analyzed. The digestibility of purified E.coli-produced
MON 88701 DMO in SIF was assessed using western blotting:” Limits of detection
(LOD) were determined for the western blot methods.

F.3.2. PAT (bar) Protein

Digestions were initiated by addition of E. coli-produced PAT, (bar)to¢ tubes containing
simulated intestinal fluid (SIF), where 55.3 pg of pancreatin were-uised per 1 pg of total
protein. Digestions wereyincubated-at ~37°C iri’sepatate tubes for various durations, and
the reactions were quenched by.addition of 5% LB{ heated to.95-100 °C for 5-10 min, and
frozen on dry ice.\ Zero incubation:time'points (T’ 0)were quenched by addition of
5% LB, heated to- 95-100 °G-for~5-10min- to* SIE, priot;to addition of E. coli-produced
PAT (bar). The SIF was assayed before conducting the timed incubations to demonstrate
that pancreatin was active

Expefimental controls “weré- prepared. to demonstrate the stability of E. coli-produced
PAT (bar) incthe systemwithout parncreatin. . These controls were incubated for 0 min
and 24'h_and were designdted with the letter "P" (SIF PO and SIF P8). Additionally,
experimental.‘Controls to-characterize the-system without E. coli-produced PAT (bar)
were-also“included. \These experimental controls were prepared by substituting buffer
(8O°mM, Tris, pH 7,5, 0.16 M-sodium chloride, 20% (v/v) glycerol) for E. coli-produced
RAT-(bar);and were désignated with the letter "N" (SIF NO and SIF N8).

All gienched specimens, were heated to 95-100 °C for 5-10 min, frozen on dry ice, and
stored ina -80-°C Areezer“until analyzed. The digestibility of purified E. coli-produced
PAT(bar)-in SIE was“ssessed using western blotting. Limits of detection (LOD) were
determined foerthe western blot methods.
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Appendix G: Heat Stability of MON 88701 DMO and PAT (bar) Protein

The previously characterized E. coli-produced proteins were used as both the test
substance and reference protein. As reference protein, E. coli-produced proteins were
maintained at -80 °C until the heat treatment samples were ready for analysis. The
reference protein was evaluated along with the heat treatment samples in the functional
assay and the SDS-PAGE analysis.

G.1. Heat Treatment
G.1.1. MON 88701 DMO Protein

The E. coli-produced MON 88701 DMO protein (lot 11300031) was thawedon wet ice
and diluted in 50 mM potassium phosphate, pH 8.0, | mM DTT, 1 mM-benzamidine-HCI
100 mM sodium chloride, 5% glycerol to a final total protein goncentration of
0.82 mg/ml. Aliquots of 100 pl of the diluted DMO:protein were transfersed to eleven
tubes. The eleven aliquots in tubes were maintained on wetacé until the heat treatments
were initiated.

Five tubes were placed in the appropriatésheat treatment conditions~25, 37, 55, 75, or
95 °C, each =2 °C) and ifcubated for 15+ 1 min. .(Five @ubes\ were placed in the
appropriate heat treatment conditions (25, 37;75500750r 95°C, each +2°C) and
incubated for 30 = 1 min. The eleyenth tubea control treatment, were maintained on wet
ice throughout the, heat treatment incubation period:’ Alltemperature-treated samples
were returned immediately to-wet'ice following the'incubation period.

Following the heat treatments, 40l of cach-temperatutre treated sample (including the
control.tréatnient)«was transférrédto a.clean tubeCand mixed with 10 ul of 5X LB
(0.312,M «Tr1s.. (HCL “OpH-6.8, ~10%.SDS, 50%:glycerol, 3.6 M 2-mercaptoethanol,
0.025% Bromephenol Blue) in preparationrfor SDS-PAGE analysis. The 50 ul samples
were heated-at 95+ 5.°€ for 3-5 min, quick frozen by placement on dry ice, and stored at
-80°C until analysis. The remaindercof ¢ach temperature-treated sample (approximately
60’uleach) was. maintained-on wet ice-and used for functional activity assessment.

G.1.2:°PATE(bar) Protein

The E,-colisprodiiced ;PAT (bar) protein (lot 11270310) was thawed on wet ice and
diluted in,;50 mM Tris HCGL; pH 7.5, 0.16 M sodium chloride, 20% glycerol to a final total
proteificoncentration of 1.0 mg/ml. Aliquots of 100 pul of the diluted PAT (bar) protein
weére transferred togleven tubes. The eleven aliquots in tubes were maintained on wet ice
until the heat treatments were initiated. Five tubes were placed in the appropriate heat
treatment conditions (25, 37, 55, 75, or 95 °C, each + 2 °C) and incubated for 15 £+ 1 min.
Five tubes'were placed in the appropriate heat treatment conditions (25, 37, 55, 75, or
95 °C, each + 2 °C) and incubated for 30 £ 1 min. The eleventh tube, a control treatment,
were maintained on wet ice throughout the heat treatment incubation period. All
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temperature-treated samples were returned immediately to wet ice following the
incubation period.

Following the heat treatments, 40 ul of each temperature treated sample (including the
control treatment) was transferred to a clean tube and mixed with 10 ul of 5X LB
(0.312M Tris HCI, pH 6.8, 10% SDS, 50% glycerol, 3.6 M 2-mercaptoethanol,
0.025% Bromophenol Blue) in preparation for SDS-PAGE analysis. The 50 pul samples
were heated at 95 + 5 °C for 3-5 min, quick frozen by placement on dry ice, and stored at
-80 °C until analysis. The remainder of each temperature-treated sample (approximately
60 pul each) was maintained on wet ice and used for functional activity assessment:

G.2. Functional Activity Assay
G.2.1. MON 88701 DMO Protein

The DMO functional activity of the heat treated samples, the controltreatment sample,
and the reference protein were determined using the“functional activity assay described in
Appendix B, Section B.5.6.1. All samples were at a ;total proteifi* coneentration of
0.82 mg/ml in 50 mM potassium phosphate;pH 8.0, +mM DTT,1 mM benzamidine-
HCI 100 mM sodium chloride,5% glycetal prior te analysis. . Three replicates of each
diluted protein sample were-used for the‘analysis,

G.2.2. PAT (bar) Protein

The PAT (bar) functional activity ofthe heat treated.samples, the control treatment
sample, and the reference protein were determined>using the functional activity assay
described in Appendix-B, Section B.56:2. ~All_samples were diluted to a total protein
concentration;of 1:ag/plan 50mM Fris, pH 7.5; and 0.5 mM EDTA prior to analysis.
Threereplicates. of eachdiluted protein sample wete-used for the analysis.

G3. SDS-PAGE
G.3.1.,MON 88701 DMO Protein

The samples -preparedabove’ (Seetion G.1.1) for SDS-PAGE analysis, were thawed,
heated at95 +:5-°C for 3-52min{and loaded on one 4-20% polyacrylamide gradient gel at
3:3 pg'total.protein-perlane The reference protein was loaded on the same gel at 3.3 ug
totalprotein per lane (100% reference protein equivalent) and at 0.33 ng total protein per
lane (10% reference protein equivalent). Following electrophoresis, gels were stained
withyBrilliant Blue G Colloidal (Sigma, St. Louis, MO).

After staining,cthe stability of DMO at each heat treatment was evaluated qualitatively.
The intensity’ of the major protein band at ~38 kDa in the heat treatment lanes was
compared visually to the same band in the lanes with the control treatment, 100%
reference protein equivalent, and 10% reference protein equivalent.
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G.3.2. PAT (bar) Protein

The samples prepared above (Section G.1.2) for SDS-PAGE analysis, were thawed,
heated at 95 + 5 °C for 3-5 min, and loaded on one 4-20% polyacrylamide gradient gel at
3 ug total protein per lane. The reference protein was loaded on the same gel at 3 pg
total protein per lane (100% reference protein equivalent) and at 0.3 pg total protein per
lane (10% reference protein equivalent). Following electrophoresis, gels were stained
with Brilliant Blue G Colloidal (Sigma, St. Louis, MO).

After staining, the stability of PAT (bar) at each heat treatment was gvaluated
qualitatively. The intensity of the major protein band at ~25 kDa in the heat treatment
lanes was compared visually to the same band in the lanes with the control treatment,
100% reference protein equivalent, and 10% reference protein equivalent:
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Appendix H: Materials, Methods, and Individual Site Results for Compositional
Analysis of MON 88701 Cottonseed

H.1. Materials

Cottonseed from MON 88701 (Seed Lot Number 11268129) and the conventional control
(Seed Lot Number 11268128) was evaluated. The conventional control has background
genetics similar to that of MON 88701 but does not contain either the dicamba mono-
oxygenase (DMO) or phosphinothricin N-acetyltransferase (PAT) proteins. The
commercial reference varieties were nine conventional cotton varieties (Table H-1).

Table H-1. Commercial Reference Varieties

Material Name Seed Lot No. Field Sites’
SG 125 11266155 AREL SCEK, NCBD{ TXPE
DP 435 11266762 ARTI, NCEBD, TXPL
DP 5415 11266157 ARTI, LACH, KSLA
FM 989 10001810 ARTI, LACH, GACH
Delta Opal 11266158 SCEK, GACH/NCBD
Atlas 11266765 SCEK, TXPL,KSLA, NMLC
ST 474 11266156 GACH, LACH,NCBD, NMLC, SCEK
DP_565 11266764 GACH,1LACH, KSLA, NMLC
NM.1517-99 11268233 TXPL, KSLA

"Rield sites described in Segtion MH. A

H.2. .Characterizationcof the Materials

The identities” of (IMON>88701,  the conventional control, and commercial reference
variéties wereconfirtmed. by verifying the chain of custody documentation prior to
analysiso To further confirm the identities of MON 88701, the conventional control, and
commiercial reference.varieties, €vent-specific polymerase chain reaction (PCR) analyses
were condueted on-the harvested, acid-delinted cottonseed from each site to confirm the
presence or.absence of the MON 88701 event.

H.3.CField Production’ of the Samples

Cottonseed. samples were collected from MON 88701 and the conventional control
Coker 130 grown in a 2010 U.S. field production. Four different conventional cotton
varieties, known as reference substances, were included at each site of the field
production to provide data on natural variability of each compositional component
analyzed. The field production was conducted at eight sites: Arkansas (ARTI), Georgia
(GACH), Kansas (KSLA), Louisiana (LACH), North Carolina (NCBD), New Mexico
(NMLC), South Carolina (SCEK) and Texas (TXPL). The sites were planted in a
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randomized complete block design with four blocks per site. MON 88701 plots were
treated at the 3-5 leaf stage with glufosinate herbicide at the label rate (0.5 Ib a.e. /acre)
and at the 6-10 leaf stage with dicamba herbicide at the label rate (0.5 1b a.e./acre).
T/C/R substances were grown under normal agronomic field conditions for their
respective geographic regions. Cottonseed samples were harvested and ginned from all
plots and shipped at ambient temperature to Monsanto Company (St. Louis, Missouri).
The samples were acid-delinted and a subsample was obtained from each for
compositional analyses. These subsamples were ground and stored in a freezer set to
maintain -20°C until their shipment on dry ice to Covance Laboratories Inc. (Madison,
Wisconsin) for analysis. The label on the samples shipped listed the protocel (study)
number, tissue type, material name, storage conditions, and a unique sample ID number.

H.4. Summary of Analytical Methods

Harvested, acid-delinted cottonseed samples were analyzed by Covance llaboratories Inc.
Upon receipt, the samples were stored in a freezer set to maintain -20 °Cuntil their use.
Nutrients assessed in this analysis included proximates (ash{ fat,Cmoisture, protein, and
carbohydrates and calories by calculation), acid’ detergent-fiber (ADF), neutral detergent
fiber (NDF), crude fiber (CF) total dietary-fiber (TDF), amino.acids-(AA), fatty acids
(C8-C22), minerals (Ca, Cu, Fe, Mg, Mn,"P, K, Na; Zn)-and-vitamin E (a-tocopherol).
Anti-nutrients analyzed inctuded gossypol and cycloprepenoid fatty acids (CPFA).

H.4.1. Acid Detergent Fiber

The ANKOM2000 Fiber “Analyzer -automatedcthe process of removal of proteins,
carbohydrates, and ash. (Fats:and pigments were removed, with an acetone wash prior to
analysis. ., Fhe fibrous residue that is primarilycellulose, lignin, and insoluble protein
complexes. xémained in the Ankom' filter bag, and were determined gravimetrically.
(Komarek;. et al:;1993; " USDA,-1970): The results were reported on fresh weight basis.
The limit of quantitation‘was0:100%.

H:4.2..Amino’Acid Composition

The'follewing 18 amino@¢ids were@nalyzed:

Total thi¢onine Total aspartic acid (including asparagine)
Total serine Total tyrosine

Total phenylatanine Total glutamic acid (including glutamine)
Total-proline Total histidine

Total glycine Total lysine

Total ‘alanine Total arginine

Total valine Total tryptophan

Total isoleueine Total methionine

Total leucine Total cystine (including cysteine)
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The samples were hydrolyzed in 6N hydrochloric acid for approximately 24 hours at
approximately 106-110°C. Phenol was added to the 6N hydrochloric acid to prevent
halogenation of tyrosine. Cystine and cysteine are converted to S-2-
carboxyethylthiocysteine by the addition of dithiodipropionic acid. Tryptophan was
hydrolyzed from proteins by heating at approximately 110°C in 4.2N sodium
hydroxide for 20 hours. The samples were analyzed by HPLC after pre-injection
derivatization. The primary amino acids were derivatized with o-phthalaldehyde (OPA)
and the secondary amino acids are derivatized with fluorenylmethyl chloroformate
(FMOC) before injection. (AOAC, 2011a; Barkholt and Jensen, 1989; and
Brooks, 2010., et al, 2000; Schuster, 1988). The results were reported on
fresh weight basis. The limit of quantitation was 0.100 mg/g.

Reference Standards:

Component Manufacturer Lot Ne: Purity (%)
L-Alanine Sigma~Aldrich 1440397 99.9
L-Arginine Monohydrochloride Sigma-Aldrich 1361811 100
L-Aspartic Acid Sigma-Aldrich _BE€BB9274 100.6
L-Cystine Sigma-Aldrich 1418036 99.9
L-Glutamic Acid SigmafAldrich 1423805 100.2
Glycine Sigmia-Aldrich 1119375 100
L-Histidine Monohydrochleride Monghydrate Sigma~Aldrich~ BCBB1348 99.9
L-Isoleucine Sigma-Aldrich 1423806 100
L-Leucine Sigma-Aldrich»" BCBB1733 98.6
L-Lysine Monohydrochloride SigmarAldrich 1362380 100.2
L-Methionine Sigma-Aldrich 1423807 99.9
L-Phenylalanine SigmasAldrich BCBB9200 100
L-Proline Sigma-Aldrich 1414414 99.7
L-Serine Sigma=Aldrich 1336081 99.9
L-Threonine Sigtma-Aldrich 1402329 100
L:Tryptophan Sigma-Aldrich BCBB1284 99.8
L-Tyrosine Sigma-Aldrich BCBB5393 99.5
L-Valine Sigma-Aldrich 1352709 100
H.4.3.<Ash

The sample svas placed‘in an‘electric furnace at 550 °C and ignited. The nonvolatile
matter remaining-was‘quantified gravimetrically and calculated to determine percent ash
(AOAC;201dDb). The limit of quantitation was 0.100%.

H.44. Calories

Calories were calculated using the Atwater factors with the fresh weight-derived data and
the following equation:

calories (Kcal/100g) = (4 x % protein) + (9 X % fat) + (4 x % carbohydrates)
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The limit of quantitation was calculated as 2.00 Kcalories/100g on a fresh weight basis
(Code of Federal Regulation, Title 21, Part 101.9, pp. 24-25).

H.4.5. Carbohydrates

The total carbohydrate level was calculated by difference using the fresh weight-derived
data and the following equation:

% carbohydrates = 100% - (% protein + % fat + % moisture + % ash)

The results were reported on fresh weight basis (USDA, 1973). The limit of guantitation
was 0.100%.

H.4.6. Crude Fiber

Crude fiber was quantitated as the loss on jgnition of.dried residue remaining after
digestion of the sample with 1.25% sulfuric-acid and 1.25% sediuvhydroxide solutions
under specific conditions (AQAC, 2011c)y" The results. wete reported on fresh weight
basis. The limit of quantitation was 0.100%.

H.4.7. Fat by Soxhlet Extraction

The sample was weighedcinto ;a cellulose thimble-containing sodium sulfate and dried to
remove excess moisturer Pentane wWas dripped through the’sample to remove the fat. The
extract. was then evaporated, dried;-and weighed (AQAC, 2011d; e). The results were
reported on-freshrweight basis: The limibof quantitation was 0.100%.

H:4.8.:Cyeclopropenoid Fatty Acids

The total lipid fractionwas extractéd frem the sample using chloroform and methanol. A
portion of thedipid fraction-was then 'saponified with a mild alkaline hydrolysis. The free
fatty.acids,were extracted with ethyl ether and hexane. The free fatty acids were then
converted-to their phenacybderivatives with 2-bromoacetophenone. The derivatives were
quantitated ‘on a‘highsperformance liquid chromatography system equipped with an
ultraviolet’detector. CThesamount of malvalic, sterculic and dihydrosterculic acids were
determined~by .compafison to an external calibration curve of similarly derivatized
reference standards((Wood, 1986). The results were expressed on a fresh weight basis.
The limit of quantitation was 50.0 ug/g.

Reference-Standards:

e Monsanto, Malvalic Acid, 100%, Lot Number GLP-0208-12964-A
e Monsanto, Sterculic Acid, 99%, Lot Number GLP-0208-12963-A
e Monsanto, Dihydrosterculic, 98%, Lot Number GLP-0311-14467-A
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H.4.9. Fatty Acids

The lipid was extracted and saponified with 0.5 N methanolic sodium hydroxide, and
methylated with 14% boron trifluoride in methanol. The resulting methyl esters of the
fatty acids were extracted with heptane containing an internal standard. The methyl
esters of the fatty acids were analyzed by gas chromatography using external standards
for quantitation (AOCS, 1997; 2001; 2009a; c). The results were reported on fresh
weight basis. The limit of quantitation was 0.0200%.

Reference Standards:

Weight Purity
Component Lot Number Component (%) (%)
Methyl Octanoate 16:66 99.6
Methyl D 16. .
Nu-Chek Prep GLC ethyl Decanoate 6.66 99.6
MethyhLaurate 16.66 99.8
Reference Standard JY20-U -
Hazelton No. 1 Methyl Myristate 16:66 99.8
' Methyl Palmitoléate 16.66 99.7
Methyl Linolenate 16,66 99.5
Nu-Chek Prep GLC Methyl Arachidate 33.33 99.6
Reference Standard AU16-U Methyl KI-Eicosenoate 33.33 99.5
Hazelton No. 2 Methyl“Arachidonate 33.33 99.6
Methyl Myristoleate 12.5 99.5
Methyl Pentadecanoeate 12.5 99.6
Methyl10-Pentadecenoate 12.5 99.5
Nu-Chek Prep.GLC MethylHeptadeeanoate 12.5 99.6
Reference Standard J285Y Methyl,10-Héptadecenoate 12.5 99.5
HazeltonNo. 3 Methyl 11-14 Eicesadienoate 12.5 99.6
Methyl Behenate 12.5 99.8
MethyDI1-14-17 125 99.5
Ei¢osatrienoate
Methyl Myristoleate 12.5 99.5
Methyl Pentadecanoate 12.5 99.6
Methyl 10-Pentadecenoate 12.5 99.5
Nu=Chek-Prep GEC Methyl Heptadecanoate 12.5 99.6
Reference Standard F15:V Methyl 10-Heptadecenoate 12.5 99.5
HazeltonNo. 3 Methyl 11-14 Eicosadienoate 12.5 99.6
Methyl Behenate 12.5 99.8
Methyl 11-14-17 125 99.5
Eicosatrienoate
Methyl Palmitat 27. .
Nu-Chek Prep GLE SO S e 7.0 99.6
Methyl Stearate 19.0 99.5
Reference Standard MA30-U
HareltonNo. 4 Methyl Oleate 27.0 99.8
| Methyl Linoleate 27.0 99.8
Methyl Palmitat 27. .
Nu-Chek Prép GLC e 7.0 99.7
Methyl Stearate 19.0 99.7
Reference;Standard JA31-V
Hazelton No. 4 Methyl Oleate 27.0 99.8
' Methyl Linoleate 27.0 99.8
Nu-Chek Prep Methyl . .
Gamma Linolenate U-63M-M18-U Not applicable Not applicable >99
Nu-Chek Prep Methyl . .
Gamma Linolenate U-63M-N2-U Not applicable Not applicable >99
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Nu-Chek Prep . .

Methyl Tridecanoate N-13M-F16-V Not applicable Not applicable >99
Nu-Chek Prep . .

Methyl Tridecanoate N-13M-MA25-T Not applicable Not applicable >99

H.4.10. Free and Total Gossypol

For free gossypol, the sample was extracted with aqueous acetone. The solution was then
filtered and the free gossypol was reacted with aniline. For total gossypol analysis, the
sample was extracted using a complexing reagent containing acetic acid, 3<amino-1-
propanol, and dimethylformamide. The solution was then filtered and the total gessypol
was reacted with aniline. For both analyses, the dianilinogossypol was quantitated
spectrophotometrically using a standard curve (AOCS, 2011a; b).cThe tesults were
reported on fresh weight basis. The limit of quantitation was 0.00200%.

Reference Standard:

e Sigma-Aldrich, Gossypol, 97.7%, I<ot Number, 059K4046

H.4.11. ICP Emission Spéctrometry

The sample was dried; precharred; and ashed ovemight.in a muffle furnace set to
maintain 500 °C./The ashed sample-was-te-ashed with nitric acid, treated with
hydrochloric acid, taken te. dryness, and put.into:asolution of 5% hydrochloric acid. The
amount of each elementywas-determined @t appropriate wavelengths by comparing the
emission®©f thedunknown sample, measured on the inductively coupled plasma
spectrometer; ‘with.the emission of the standardsolutions (AOAC, 2011f; g) The results
were reported on fresh weight basis.
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Inorganic Ventures Reference Standards and Limits of Quantitation:

Reference Standards:

Limit of
Concentration  Quantitation
Mineral Lot Numbers (ug/mL) (ppm)
Calcium E2-MEB360079MCA, E2-MEB360081 200, 1000 20.0
Copper E2-MEB360079MCA, E2-MEB3600SOMCA 2.00, 10.0 0.500
Iron E2-MEB360079MCA, E2-MEB360082 10.0, 50.0 2.00
Magnesium E2-MEB360079MCA, E2-MEB360080MCA 50.0, 250 200
Manganese E2-MEB360079MCA, E2-MEB360080MCA 2.00, 10.0 0:300
Phosphorus E2-MEB360079MCA, E2-MEB360081 200, 1000 20.0
Potassium E2-MEB360079MCA, E2-MEB360081 2001000 100
Sodium E2-MEB360079MCA, E2-MEB360081 200, 1000 100
Zinc E2-MEB360079MCA, E2-MEB360080MECA 10.0£50.0 0.400

H.4.12. Moisture

The sample was dried in_@vacuum oven at approximately 100 °C to a constant weight.
The moisture weight {ogs was determined and converted’to.percent moisture (AOAC,
2011h, 1). The resultswere reported of fresh weight basis. (T'he limit of quantitation was
0.100%.

H.4.13. Neutral Detergent Fiber, Enzyme Method

The ANKOM?2000:-Fiber-Analyzerhautomated the-process of the removal of proteins,
carbohydrates, and ash.” Thefatstand pigments were removed with an acetone wash prior
te analysis. ‘Hemicellulose, cellulose, lignin and insoluble protein fraction were left in the
filter.bag.and determined gravimetrically fAACC, 1999; Komarek et al., 1994; USDA,
1970)..CThexesults>were reported+on fresh weight basis. The limit of quantitation was
0.100%.

H.414. Protein

The protein’ and<othet) organic nitrogen in the sample were converted to ammonia by
digestingthe-sample with ‘sulfuric acid containing a catalyst mixture. The acid digest was
made) alkaline. *~ The” ammonia was distilled and then titrated with a previously
standardized-acid~"The percent nitrogen was calculated and converted to equivalent
proteint using the-factor 6.25 (AOAC, 2011j; k; AOCS, 2009b) The results were reported
on fresh weight'basis. The limit of quantitation was 0.100%.
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H.4.15. Total Dietary Fiber

Duplicate samples were gelatinized with a-amylase and digested with enzymes to break
down starch and protein. Ethanol was added to each sample to precipitate the soluble
fiber. The sample was filtered, and the residue was rinsed with ethanol and acetone to
remove starch and protein degradation products and moisture. Protein content was
determined for one of the duplicates; ash content was determined for the other. The total
dietary fiber in the sample was calculated using protein and ash values (AOAC, 20111).
The results were reported on fresh weight basis. The limit of quantitation was 1.00%.

H.4.16. Vitamin E

The sample was saponified to break down any fat and release vitamin:E. The saponified
mixture was extracted with ethyl ether and then quantified by high-petformance liquid
chromatography using a silica column (Cort, et al., 1983; McMuirrayget ak:1980; Speek,
et al., 1985). The results were reported on fresh-weight basis: The limit of quantitation
was 0.500 mg/100g.

Note: Alpha tocopherol is part0f a mixed standard;whichalse ‘includes beta, delta, and
gamma isomers. The reference standard materiabfor those_isomers may contain small
amounts of alpha tocopherol. Al -reference“standardscthat contributed to the alpha
tocopherol concentration are listed below.

Reference Standards:
e USP; Alpha Tocophetol,:98.9%; Lot Number NOF068
o . AcrosOrgdnics, D-gamma-Tocopherol;99.4%, A0083534
o Sigma-Aldrich; (+)=delta‘Tocopherol, 92%, 090M1916V

H.5. Data Processing and Statistical Analysis

After gompesitional analyses)were performed, data spreadsheets containing individual
values for eachanalysis were sént to.Monsanto Company for review. Data were then
transferred to Certus Inteérnational (Chesterfield, MO) where they were converted into the
appropriate” units and statistically analyzed. The formulas that were used for re-
expression of composition data*for statistical analysis are listed in Table H-2.
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Table H-2. Re-expression Formulas for Statistical Analysis of Composition Data

Component From (X) To Formula'
Proximates (excluding Moisture
and Calories)(, Fiber, Ggossypol Yo fw Vo dw X/d
Calories Kcal/100g fw | Kcal/100g dw X/d
Copper, Iron, Manganese, Zinc ppm fw mg/kg dw X/d
Calcium, Magnesium, 4
Phosphorus, Potassium, S%)diurn ppm fw % dw X/(10°d)
Vitamin E mg/100g fw mg/kg dw 10(X/d)
Amino Acids (AA) mg/g fw % dw X/(10d)
Sterculic, Malvalic, and 4
Dihydrosterculic Acids ne/g fw Yo fw Ang
(100)X/ZX,
foreach FA;
Fatty Acids (FA) % fw % Total FA where ~X is
over all the
FA
'd is the fraction of the sample that is dry mafter.
*Sterculic Acid, Malvalic Acidand Dihydrosterculic. Acid were firstconyerted to % fw
as an intermediate step for'final re-expression as % T otakFA.

In order to complete a statistical-analysis for a cémpasitional component in this study, at
least 50% of the“values for,a composient had to,be .greater than the assay limit of
quantitation (Ic9Q). Components with more than 50% of observations below the assay
LOQ were &xcluded from summadries and analysis:, The'following 13 components with
more tham 50%0f the observations belows the assay LOQ were excluded: 8:0 caprylic
acid, 10:0.capricacid,;}2:0. lauric acid, }4:]1 tmyristoleic acid, 15:0 pentadecanoic acid,
15:1 pentadecenoic acid, $7:0 heptadeeaneic acid; 17:1 heptadecenoic acid, 18:3 gamma-
linolenie acid, 20:1"eicosenoi¢ acid20:2 eicesadienoic acid, 20:3 eicosatrienoic acid and
20:4arachidonic acid:

If less than 50% of-the obseryations<for a component were below the LOQ, individual
analyses’that, were below thedLOQ were assigned a value equal to one-half the LOQ. In
this study'187:values, for 2270 behenic acid were assigned a value of 0.010% fw and 187
values for sodium‘were assigned a value of 50.00 ppm fw.

The data were .assessed for potential outliers using a studentized PRESS residuals
calculation? A. PRESS residual is the difference between any value and its value
predicted’ from a-Statistical model that excludes the data point. The studentized version
scales these residuals so that the values tend to have a standard normal distribution when
outliers are~absent. Thus, most values are expected to be between £ 3. Extreme data
points that are also outside of the + 6 studentized PRESS residual range are considered
for exclusion, as outliers, from the final analyses. One sodium value from the
commercial control at the ARTI site and one sodium value from a commercial reference
at the ARTI site were extreme data points that were outside the + 6 studentized PRESS
residual range and were removed from the statistical analysis.
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All cottonseed components were statistically analyzed using a mixed model analysis of
variance. The eight replicated field sites were analyzed individually and as a combined
data set. Individual site analysis mean comparison tests were not conducted on site ARTI
sodium content because only one Coker 130 replicate was available at that site.

Analyses of the combined replicated sites were performed using model (1).
(l) Yijk =U+T;+ Lj + B(L)jk + LTij + Cijk,

where Yjjx = unique individual observation, U = overall mean, T; = substance effect,
L; = random site effect, B(L)x = random block within site  effect,
LT; = random site by substance interaction effect, and e;jx = residual error.

Individual sites were also analyzed separately. Individual site analyses wetre performed
using model (2).

(2) Yy =U+Ti+Bj+ej,

where Yj; = unique individual “observation,” U = oyerall mean;“T; = substance effect,
B; = random block effect, and ‘€;; = residual error.

For each compositional,‘component; a range ‘of observed’ values and a 99% tolerance
interval were calculated. A tolerance-intetval i an interval that one can claim, with a
specified degree ;of confidence, contains at least a~specified proportion, p, of an entire
sampled population for the“parameter-measured. ™ Theycalculated tolerance intervals are
expected tolcontain, with 95% ‘confidence; 99%., of the quantities expressed in the
population of .¢onventional cotton. -Each tolerance interval estimate was based upon the
average-observation for,each ‘unique referencé material. Because negative quantities are
notpossible, negative caleulated lowertolefance-bounds were set to zero.

SAS® (Version 9.2) softwarewas tsed to-generate all summary statistics and perform all
analyses.

Report tables presentip-values.from SAS as either <0.001 or the actual value truncated to
three decimal places.
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Table H-3. Statistical Summary of Site ARTI Cottonseed Nutrients for MON 88701 vs. Conventional Control

Difference (MON 88701 minus Control)

MON 887012 Control* Commercial
Analytical Component Mean (S.E.)? Mean (S.E.) Mean (S.E.) 95% Significance Tolerance Interval®
(Units)! (Range) (Range) (Range) Confidence Interval . (p-Value) (Range)
Proximate (% dw)
Ash 4.62 (0.087) 4.74 (0.12) -0.13 (0:15) -0.55,0.29 0.440 3.42,4.65
(4.51-4.74) (4.49 - 5.00) (-0.4990.047) (3.18 - 4.68)
Calories 495.41 (3.00) 488.30 (3.88) 7.11 (3.90) -3.73, 17.94 0.142 457.61, 527.56
(487.88 - 504.08)  (487.70-494.60) (4.92 - 16:38) (466.09 - 509.91)
Carbohydrates 45.08 (0.58) 46.35 (0.81) -¥27 (0:96) -3.94, 1.39 0.254 40.26, 56.45
(43.42 - 46.31) (45.03 ~47.37D) (+3.95--0.33) (43.28 - 54.90)
Moisture (% fw) 7.10 (0,24 7.63 (0:35) -0.53°(0:35) -1.49,0.43 0.197 4.79,9.92
(6.71:X7.58) (7.32- 740) (069 ~<0.36) (6.05 - 10.50)
Protein 27.53¢00.24) 2704 (0:33) 049 (041) -0.65,1.63 0.297 22.30,29.41
(27:36 - 28.11) (26:97=27.10) (012 - 0.65) (20.58 - 29.28)
Total Fat 22.76 (0:59) 21.500.78) 1.26 (0.81) -0.98, 3.50 0.193 15.01, 28.51
(21.32:=24.40) (215 22:89) (0.69 - 3.25) (16.58 - 25.25)
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Table H-3. Statistical Summary of Site ARTI Cottonseed Nutrients for MON 88701 vs. Conventional Control (continued)

Difference (MON 88701 minus Control)

MON 887012 Control* Commercial
Analytical Component Mean (S.E.)? Mean (S.E.) Mean (S.E.) 95% Significance Tolerance Interval®
(Units)! (Range) (Range) (Range) Confidence Interval . (p-Value) (Range)
Fiber (% dw)
Acid Detergent Fiber 24.81 (0.32) 27.53 (0.45) -2.71 (0:55) ~4.23,1.20 0.007 22.24,31.96
(24.44 - 25.20) (26.57 - 28.49) (-3.98:-2.13) (23.42-31.62)
Crude Fiber 18.33 (0.90) 19.47 (1.20) ~1.14 (1.26) -4)64, 2.36 0.417 16.93, 22.68
(15.97 - 20.56) (19.33+719.85) (-3.36 -,£0:40) (16.92 - 23.32)
Neutral Detergent Fiber 31.27 (0.79) 32.89 (1.06) =161 (1:13) -4.75,1.53 0.227 27.03, 42.49
(29.99 - 32.89) (30.67 ~34.42) (=4.43,-'0.095) (29.27 - 40.63)
Total Dietary Fiber 40.85 (1.06) 41°671.50) -0.82°(1:83) -5.91,4.27 0.678 34.52,52.58
(39.82:442.13) (40.50-- 42(84) E0770<.09) (37.29 - 48.60)
Amino Acid (% dw)
Alanine 1,05 (0.015) 1:02 (0:018) 0.029(0.017) -0.018, 0.077 0.161 0.86, 1.11
(1.01:0.09) (0.99-.105) (0:011 - 0.036) (0.83-1.22)
Arginine 3.00:(02052) 3:02(0.073) -0.018 (0.084) -0.25,0.21 0.840 2.38,3.47
(286 - 3.07) (2.8993.13) (-0.098 - -0.032) (2.30-3.55)
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Table H-3. Statistical Summary of Site ARTI Cottonseed Nutrients for MON 88701 vs. Conventional Control (continued)

Difference (MON 88701 minus Control)

MON 887012 Control* Commercial
Analytical Component Mean (S.E.)? Mean (S.E.) Mean (S.E.) 95% Significance Tolerance Interval®
(Units)! (Range) (Range) (Range) Confidence Interval . (p-Value) (Range)
Amino Acid (% dw)
Aspartic Acid 2.41 (0.045) 2.32 (0.060) 0.087 (0065) 20.093;-0.27 0.252 1.94,2.57
(2.29-2.48) (2.19 -2.42) (-0.03-°0.10) (1.79 - 2.72)
Cystine 0.40 (0.010) 0.37 (0:014) 0:034 (0.01 -00015, 0.082 0.124 0.31,0.45
(0.38-0.42) (0.35+0.39) (0.014 - 0.,074) (0.29 - 0.47)
Glutamic Acid 4.82 (0.099) 4.51(0.14) 0231 (0N7) -0.15, 0.78 0.134 3.74,5.28
(4.61-5.07) (4.34 <A:67) (0.14-0.27 (3.39-545)
Glycine 1.10 (0.020) 1£08.(0.026) 0.022(0.028) -0.052, 0.11 0.397 0.90, 1.14
(1.05:1.14) (1.03- 141 (-0;015,0.021) (0.85-1.23)
Histidine 0.74.(0.016) 0.74(0.023) 0:0028-(0:026) -0.071, 0.076 0.919 0.59, 0.81
(071 - 0,76) (027120.77) (-0:0019™- -0.00095) (0.57-0.84)
Isoleucine 0.89 (0.018) 0.91(0:024) -0.010 (0.025) -0.079, 0.058 0.696 0.75,0.96
(0.87:0.92) (0:88- 0993) (-0.027 - -0.0076) (0.72 - 1.03)
Monsanto Company 11-CA-220F 271 of 343



Table H-3. Statistical Summary of Site ARTI Cottonseed Nutrients for MON 88701 vs. Conventional Control (continued)

Difference (MON 88701 minus Control)

MON 887012 Control* Commercial
Analytical Component Mean (S.E.)? Mean (S.E.) Mean (S.E.) 95% Significance Tolerance Interval®
(Units)! (Range) (Range) (Range) Confidence Interval . (p-Value) (Range)
Amino Acid (% dw)
Leucine 1.53 (0.027) 1.50 (0.037) 0.029 (0:042) =0.086,0.14 0.524 1.25,1.62
(1.47 - 1.55) (1.44 - 1.55) (-0.0060-"0.032) (1.20 - 1.72)
Lysine 1.22 (0.044) 1.23 (0:058) £0:0029 (0.062) -M18,0.17 0.965 1.01, 1.30
(1.15-1.27) (1.1951.26) (-0.041 -,£0:016) (0.99 - 1.44)
Methionine 0.39 (0.015) 0.35 (0.021) 0.041 (0:025) =0.029, 0.11 0.181 0.32,0.38
(0.35-0.43) (0.35 v0-36) (<0.014-- 0,087) (0.29 - 0.49)
Phenylalanine 1.43 (0.02%) ©A41.(0.038) 0.016(0.045) -0.11,0.14 0.737 1.12,1.58
(1.36:X1.45) (1.34- 1.48) (-0;027,0.022) (1.10 - 1.63)
Proline 0.97.(0.021) 1.00+(0.028) <0.02740:030) -0.11, 0.057 0.417 0.83,1.08
(0:95 - 1,00) (0°9821.02) (<0.027 - -0.024) 0.79-1.17)
Serine 1,17 (0.022) 1.03¢0-:031) 0.089 (0.038) -0.016, 0.19 0.079 0.83,1.21
¢1.07:="1.19) (0:99- 106) (0.011 - 0.096) (0.81-1.24)
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Table H-3. Statistical Summary of Site ARTI Cottonseed Nutrients for MON 88701 vs. Conventional Control (continued)

Difference (MON 88701 minus Control)

MON 887012 Control* Commercial
Analytical Component Mean (S.E.)? Mean (S.E.) Mean (S.E.) 95% Significance Tolerance Interval®
(Units)! (Range) (Range) (Range) Confidence Interval . (p-Value) (Range)
Amino Acid (% dw)
Threonine 0.88 (0.012) 0.85 (0.017) 0.029 (0021) 507028,°0.087 0.230 0.72, 0.89
(0.85-0.90) (0.82 - 0.88) (-0.0045-"0.033) (0.67 - 0.96)
Tryptophan 0.41 (0.0062) 0.42 (0.0087) 20.012 (0.0 -00042, 0.017 0.306 0.34,0.42
(0.40 - 0.42) (0.40+0.44) (-0.041 -,0:6060) (0.31-0.46)
Tyrosine 0.82 (0.015) 0.79 (0.021) 0.030 (0:026) =0.042, 0.10 0.313 0.67,0.84
(0.79 - 0.84) (0.76 ~0-82) (0.00H- 0.028) (0.63-0.91)
Valine 1.19 (0.021) £21.(0.027) -0.018°(0:026) -0.090, 0.055 0.537 1.00, 1.28
(1.14:1.23) (1.£7-12%) (-0:030 ~5~0.016) (0.97 - 1.36)
Fatty Acid (% Total FA)
14:0 Myristic 0.77.(0.0085) 0:78 (0:012) =0.0049 (0.013) -0.041, 0.031 0.723 0.16, 1.37
(0.76:0.79) (0.77-.04728) (=0:029 - 0.0018) (0.45-1.04)
16:0 Palmitic 25.16(0.10) 24.98 (024) 0.18 (0.18) -0.31, 0.67 0.360 16.54, 30.55

(2501 - 25:28)

(24.9225:05) (0.028 - 0.094)

(19.11 - 26.73)
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Table H-3. Statistical Summary of Site ARTI Cottonseed Nutrients for MON 88701 vs. Conventional Control (continued)

Difference (MON 88701 minus Control)

MON 887012 Control* Commercial
Analytical Component Mean (S.E.)? Mean (S.E.) Mean (S.E.) 95% Significance Tolerance Interval®
(Units)! (Range) (Range) (Range) Confidence Interval . (p-Value) (Range)
Fatty Acid (% Total FA)
16:1 Palmitoleic 0.53 (0.0052) 0.52 (0.0073) 0.017 (0.0089) <0:0082;-0.041 0.137 0.39,0.70
(0.52-0.54) (0.52 -0.52) (-0.00060~- 0.017) (0.44 - 0.67)
18:0 Stearic 2.68 (0.026) 2.51 (0:036) 0.17 (0.045) 00044,.0.29 0.019 1.98,2.95
(2.65-2.72) (2.45%2.57) (0.083 -0:22) (1.98 -2.97)
18:1 Oleic 14.81 (0.11) 14.68 (0.15) 0212 (0N7) -0.34, 0.59 0.501 11.38, 20.64
(14.46 - 15.08) (14.58 «14.70) (-0.24-0.13) (13.71 - 18.39)
18:2 Linoleic 54.73 (0.22) 55231%0.31) -0.59°(0:3%) -1.62,0.45 0.189 47.49, 63.18
(54.24¥55.29) (55.26"- 55(38) («0+45 ~0.037) (49.78 - 59.61)
18:3 Linolenic 0:14 (0:002 1) 0.13.¢0.0030) 0:015_¢0.0035) 0.0056, 0.025 0.012 0.060, 0.24
(0:34 - 0,15) (0°12220.14) (0.0064 - 0.021) (0.10-0.29)
20:0 Arachidic 0.314(0.0079) 0.290:011) 0.023 (0.011) -0.0087, 0.054 0.115 0.17,0.38
(0.31:0.32) (0:27°- 031) (0.0032 - 0.046) (0.20 - 0.36)
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Table H-3. Statistical Summary of Site ARTI Cottonseed Nutrients for MON 88701 vs. Conventional Control (continued)

Difference (MON 88701 minus Control)

MON 887012 Control* Commercial
Analytical Component Mean (S.E.)? Mean (S.E.) Mean (S.E.) 95% Significance Tolerance Interval®
(Units)! (Range) (Range) (Range) Confidence Interval . (p-Value) (Range)
Fatty Acid (% Total FA)
22:0 Behenic 0.14 (0.0026) 0.15 (0.0033) -0.015 (0.0031) #0:024,'-0.0065 0.008 0.070, 0.21
(0.13-0.14) (0.15-0.16) (-0.0193-0.012) (0.051-0.19)
Mineral
Calcium (% dw) 0.15 (0.0035) 0.1240.0050) 0.028 (00061) 0.01150.045 0.010 0.058, 0.21
(0.14-0.16) (012 - 0.13) (0.024- 0.035) (0.081 - 0.18)
Copper (mg/kg dw) 9.66 (0.34) 9.64 (0,41) 0.018-(0.38) -1.03, 1.06 0.963 2.97,12.86
(9.23 - 10.15) (8.79=9.79) (<0:57 20:58) (446 - 11.62)
Iron (mg/kg dw) 75.27(5.63) 80.76'(7.78) =549 (8.79) -29.91, 18.93 0.566 47.30,97.12
(72:55 - 79.65) (72789 £87.72) (1517 - 2.25) (39.49 - 114.34)
Magnesium (% dw) 0.41.(0.0076) 040 (0:010) 0.0099 (0.011) -0.020, 0.040 0.413 0.28, 0.47
(0.400:50.42) (0.38-.041) (0:0077 - 0.016) (0.31-0.46)
Manganese (mg/kg dw) 13.27.40.63) 14,50 (0£89) 1.77 (1.06) -1.18,4.73 0.171 9.07,17.33
(1258 - 13.63) (11.34511:59) (1.03 - 1.95) (9.07 - 17.14)
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Table H-3. Statistical Summary of Site ARTI Cottonseed Nutrients for MON 88701 vs. Conventional Control (continued)

Difference (MON 88701 minus Control)

MON 887012 Control* Commercial
Analytical Component Mean (S.E.)? Mean (S.E.) Mean (S.E.) 95% Significance Tolerance Interval®
(Units)! (Range) (Range) (Range) Confidence Interval . (p-Value) (Range)
Mineral
Phosphorus (% dw) 0.83 (0.012) 0.84 (0.016) -0.015 (0:018) ~07066,°0.036 0.450 0.49, 0.87
(0.82-0.84) (0.82-0.87) (-0.02730.0054) (0.48 - 0.87)
Potassium (% dw) 1.18 (0.029) 1.11 (05040) 0:071 (0.04 -0.059,.0.20 0.204 0.92,1.21
(1.16 - 1.20) (1.06%1.15) (0.028 -©:14) (0.90 - 1.26)
Sodium (% dw) 0.027 (0.0038) ND*® ND° ND® 0, 0.066
(0.023 - 0.029) (0.013 <0:013) (0.0054 - 0.077)
Zinc (mg/kg dw) 37.08 (1.65) 40.81(2.03) -3.72 (1,87 -8.92,1.47 0.117 27.27,44.95
(35.15+.38.88) (38.63- 40.71) (348 --3.41) (25.07 - 48.49)
Vitamin (mg/kg dw)
Vitamin E 147:20.(2,44) 136.55(3.46) 10:65 (4.23) -1.10, 22.40 0.065 41.91, 205.89
(144.99:9149:40) _ “0133.79 -.139.31) (6.47 - 15.60) (84.07 - 162.76)

'dw = dry weight; fw =fresh,weight; F A & fatty acid.
ZMON 88701 plantsywere-sprayed’with'dicamba and glufésinate.

3Mean (S.E.) = least-square mean (standard errot):

*Control refers to the non-bictechiiology deritved, conventional control (Coker 130).
*With 95% confidence, intervalcontains 99% of the values expressed in the population of commercial substances. Negative limits set to zero.
Not determined due to insufficieft nuniber of observations for the control.

Monsanto Company

11-CA-220F

276 of 343



Table H-4. Statistical Summary of Site ARTI Cottonseed Anti-nutrients for MON 88701 vs. Conventional Control

Difference (MON 88701 minus Control)

MON 887012 Control* Commercial
Analytical Component Mean (S.E.)* Mean (S.E.) Mean (S.E.) 95% Significance Tolerance Interval’
(Units)! (Range) (Range) (Range) Confidence Interval = (p-Value) (Range)
Cyclopropenoid Fatty Acid (% Total FA)
Dihydrosterculic Acid 0.15 (0.0073) 0.15(0.010) 0.0022 (0:013) ~07033,-0.037 0.867 0.078, 0.25
(0.14-0.16) (0.14-0.15) (-0.0021.£+0.00026) (0.038 - 0.23)
Malvalic Acid 0.37 (0.016) 0.36 (0:023) 0:0088 (0.025) -00061, 0.078 0.742 0.23, 0.54
(0.34-0.39) (0.33+-0.37) (-0.031 -©9:032) (0.11-0.59)
Sterculic Acid 0.21 (0.014) 0.20 (0.020) 0.013 (0:023) -0.052, 0.078 0.605 0.17,0.27
(0.19-0.22) (0.19 +0220) (£0.0076 - 0.032) (0.061 - 0.34)
Gossypol (% dw)
Free Gossypol 0.91 (0.035) 0.82:(0.049) 0:090 (0.060) -0.076, 0.26 0.207 0.099, 1.57
(0:80- 1502) (0280 #0.84) (=0.035 - 0.10) (0.50 - 1.41)
Total Gossypol 0,97 (0.034) 0:93 (0.044) 0.042:(0.044) -0.081, 0.16 0.399 0.064, 1.76
(0.89:1.04) (0.94- 0:98) (0:0013 - 0.10) (0.56 - 1.61)

'dw = dry weight;\FA = fatty, acid,

ZMON 88701 plants,were.sprayedwith(dicamba and glufosmate:

3Mean (S.E.) = least-square mean (standard, error)

*Control refers to the non-biotechnology derived, coftventional control (Coker 130).

With 95% confidence, intervalcontains 99% of the values expressed in the population of commercial substances. Negative limits set to zero.
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Table H-5. Statistical Summary of Site GACH Cottonseed Nutrients for MON 88701 vs. Conventional Control

Difference (MON 88701 minus Control)

MON 887012 Control* Commercial
Analytical Component Mean (S.E.)* Mean (S.E.) Mean (S.E.) 95% Significance Tolerance Interval’
(Units)" (Range) (Range) (Range) Confidence Interval = (p-Value) (Range)
Proximate (% dw)
Ash 4.53 (0.044) 4.21(0.047) 0.32 (0.03%) 0.23,0.41 <0.001 3.42,4.65
(4.45-4.57) (4.12 -4.23) (0.3130.34) (3.18 - 4.68)
Calories 497.72 (2.28) 496.55 (2.63) 1.16 (3.48) -7.99, 10.12 0.751 457.61, 527.56
(489.91 - 504.20)  (494.57498.27) (-6.91 -8:49) (466.09 - 509.91)
Carbohydrates 4491 (0.59) 45.84 (0.68) -0294 (0:91) -3.27,1.39 0.348 40.26, 56.45
(43.42 - 46.94) (44.64 ~A47.09) (-3.23- 114 (43.28 - 54.90)
Moisture (% fw) 6.98 (0.15) 723 (0.18) -0.25'(0:23) -0.85,0.35 0.328 4.79,9.92
(6.42:X7.33) (6.99-- 748) E106,20.12) (6.05 - 10.50)
Protein 27.41¢00.33) 2730 (0:37) 0:11£0:37) -0.83, 1.06 0.770 22.30,29.41
(26.87 - 27.78) (26:45=28.24) (-0:437- 0.96) (20.58 - 29.28)
Total Fat 23.14 (0:46) 22.6740.53) 0.47 (0.70) -1.34,2.28 0.536 15.01, 28.51
(21.58:=24.406) (22;26- 23:02) (-1.16 - 1.93) (16.58 - 25.25)
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Table H-5. Statistical Summary of Site GACH Cottonseed Nutrients for MON 88701 vs. Conventional Control (continued)

Difference (MON 88701 minus Control)

MON 887012 Control* Commercial
Analytical Component Mean (S.E.)* Mean (S.E.) Mean (S.E.) 95% Significance Tolerance Interval’
(Units)" (Range) (Range) (Range) Confidence Interval = (p-Value) (Range)
Fiber (% dw)
Acid Detergent Fiber 25.69 (0.52) 27.52 (0.60) -1.83 (0:79) -3.86,0.20 0.068 22.24,31.96
(25.04 - 26.77) (26.81 - 28.13) (-3.093=0.87) (23.42-31.62)
Crude Fiber 19.27 (0.68) 19.92 (0.78) ~0.64 (1.00) -321,1.92 0.547 16.93,22.68
(17.10 - 20.64) (18.70+21.18) (-1.60 - 0-54) (16.92 - 23.32)
Neutral Detergent Fiber 31.47 (0.90) 33.92 (1.04) <244 (1.38) -5.98, 1.09 0.135 27.03,42.49
(29.71 - 34.04) (32.79 ~+35.89) (*5.13-'-1.40) (29.27 - 40.63)
Total Dietary Fiber 39.64 (0.86) 41711+1.00) -1.46°(1:32) -4.85,1.93 0.318 34.52,52.58
(37.72:541.91) (39.89- 42004) (4732 ~<0.44) (37.29 - 48.60)
Amino Acid (% dw)
Alanine 1.04 (0.019) 1:10,(0:022) 20.0597(0.025) -0.12, 0.0050 0.064 0.86, 1.11
(1.02:90.05) (1.06™-. 117) (-0.13 - -0.016) (0.83-1.22)
Arginine 2.950°06 ) 3211(0:067) -0.27 (0.064) -0.43,-0.10 0.008 2.38,3.47
(287 - 3:02) (3.07%3.46) (-0.47 --0.14) (2.30-3.55)
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Table H-5. Statistical Summary of Site GACH Cottonseed Nutrients for MON 88701 vs. Conventional Control (continued)

Difference (MON 88701 minus Control)

MON 887012 Control* Commercial
Analytical Component Mean (S.E.)* Mean (S.E.) Mean (S.E.) 95% Significance Tolerance Interval’
(Units)" (Range) (Range) (Range) Confidence Interval = (p-Value) (Range)
Amino Acid (% dw)
Aspartic Acid 2.31(0.043) 2.45(0.047) -0.15 (0.044) =0:26,':0.035 0.019 1.94,2.57
(2.24 -2.36) (2.36 - 2.60) (-0.29.£-0.054) (1.79 - 2.72)
Cystine 0.40 (0.012) 0.40 (0:013) £0:0089 (0.018) -00054, 0.036 0.636 0.31,0.45
(0.38-0.42) (0.38+0.43) (-0.052 -©:011) (0.29 - 0.47)
Glutamic Acid 4.57 (0.098) 4.96 (0.119 <0239 (0:099) 0.65, -0.14 0.010 3.74,5.28
(4.35-4.77) (4.77 <521) (:0.63--0.17) (3.39-5.45)
Glycine 1.08 (0.020) K13 (0:023) -0.052(0:026) -0.12,0.014 0.099 0.90, 1.14
(1.06:x1:12) (1.09-- 1.20) (<013 -20.011) (0.85-1.23)
Histidine 0.73.(0.013) 0.76(0.0.14) -0.02940:012) -0.061, 0.0030 0.067 0.59, 0.81
(0:68'- 0,%76) (0275:220.78) (<0.022 - -0.020) (0.57-0.84)
Isoleucine 0.90'(0.010) 0.94(0:012) -0.040 (0.014) -0.075, -0.0042 0.034 0.75, 0.96
(0.90:=0.9b (0;92°- 0097) (-0.074 - -0.012) (0.72 - 1.03)
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Table H-5. Statistical Summary of Site GACH Cottonseed Nutrients for MON 88701 vs. Conventional Control (continued)

Difference (MON 88701 minus Control)

MON 887012 Control* Commercial
Analytical Component Mean (S.E.)* Mean (S.E.) Mean (S.E.) 95% Significance Tolerance Interval’
(Units)" (Range) (Range) (Range) Confidence Interval = (p-Value) (Range)
Amino Acid (% dw)
Leucine 1.51 (0.022) 1.58 (0.024) -0.068 (0:021) =0.12,:0.013 0.024 1.25,1.62
(1.49 - 1.54) (1.52 - 1.65) (-0.14.£-0.030) (1.20 - 1.72)
Lysine 1.24 (0.018) 1.23 (0:020) 0:0073 (0.024) -04055, 0.069 0.775 1.01, 1.30
(1.21-1.28) (1.22+71.25) (0.0016 -©-032) (0.99 - 1.44)
Methionine 0.40 (0.017) 0.42 (0.019) -0025 (0.024) -0.086, 0.036 0.337 0.32,0.38
(0.36-0.43) (0.37 ~0:46) (<0.057--0.011) (0.29 - 0.49)
Phenylalanine 1.40 (0.030) 1:49 (0.033) -0.088(0:032) -0.17, -0.0064 0.039 1.12, 1.58
(1.37:1.43) (1.41-- 1.61) (-6,18 -20.033) (1.10 - 1.63)
Proline 0.98.(0.020) 1.05+(0.022) -0.06540:022) -0.12, -0.0075 0.033 0.83, 1.08
(0.97 - 0,99) (1703:21.09) (<0.097 - -0.032) 0.79-1.17)
Serine 1.03'(0.031) 1.12¢0:035) -0.090 (0.039) -0.19,0.010 0.069 0.83,1.21
0.96:1.1H (1,08 -1020) (-0.18 - 0.011) (0.81-1.24)
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Table H-5. Statistical Summary of Site GACH Cottonseed Nutrients for MON 88701 vs. Conventional Control (continued)

Difference (MON 88701 minus Control)

MON 887012 Control* Commercial
Analytical Component Mean (S.E.)* Mean (S.E.) Mean (S.E.) 95% Significance Tolerance Interval’
(Units)" (Range) (Range) (Range) Confidence Interval = (p-Value) (Range)
Amino Acid (% dw)
Threonine 0.85 (0.015) 0.90 (0.017) -0.046 (0:018) -0,092,.-6.00006 0.049 0.72, 0.89
(0.83 - 0.88) (0.87 - 0.95) (-0.10 <50.0034) (0.67 - 0.96)
Tryptophan 0.42 (0.011) 0.42 (0:013) 0:0013 (0.087) -0043, 0.046 0.942 0.34,0.42
(0.39-0.45) (0.39+-0.44) (-0.044 - 0:041) (0.31 - 0.46)
Tyrosine 0.80 (0.011) 0.84 (0.013) -0036 (0.013) 20069, -0.0030 0.037 0.67,0.84
(0.79 - 0.82) (0.81 +0-89) (-0.068--0.015) (0.63-0.91)
Valine 1.21 (0.01¥) 1526 (0:019) -0.0537(0:015) -0.091, -0.014 0.017 1.00, 1.28
(1.19:123) (1.23- 132) (-0:090 ~:<0:022) (0.97 - 1.36)
Fatty Acid (% Total FA)
14:0 Myristic 0.78.(0.0068) 0,77 (0:0079) 0.0029(0.010) -0.024, 0.030 0.793 0.16, 1.37
(0.76:50.79) (0.96™-.0/78) (-0.026 - 0.018) (0.45-1.04)
16:0 Palmitic 24.4000.14) 24.12 (026) 0.28 (0.20) -0.24,0.80 0.227 16.54, 30.55
(2427 - 24.66) (23.78%24.45) (-0.11 - 0.56) (19.11 - 26.73)
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Table H-5. Statistical Summary of Site GACH Cottonseed Nutrients for MON 88701 vs. Conventional Control (continued)

Difference (MON 88701 minus Control)

MON 887012 Control* Commercial
Analytical Component Mean (S.E.)* Mean (S.E.) Mean (S.E.) 95% Significance Tolerance Interval’
(Units)" (Range) (Range) (Range) Confidence Interval = (p-Value) (Range)
Fatty Acid (% Total FA)
16:1 Palmitoleic 0.52 (0.0058) 0.51 (0.0067) 0.011 (0.0089) -07012,-0.034 0.268 0.39, 0.70
(0.51-0.54) (0.50 - 0.52) (-0.012370.025) (0.44 - 0.67)
18:0 Stearic 2.54 (0.032) 2.43 (04037) 0.11 (0.046) -000057,,0:23 0.058 1.98, 2.95
(2.45-2.67) (2.37-2.46) (0.066 -©:21) (1.98-2.97)
18:1 Oleic 14.64 (0.098) 14.39 (0.11) 0225 (08I3) =0.078, 0.58 0.107 11.38,20.64
(14.39 - 14.84) (14.06 v14.6 ) (-0.0098 - 0.34) (13.71 - 18.39)
18:2 Linoleic 55.81 (0.24) 56:59+0.28) -0.78(0:35) -1.67,0.12 0.075 47.49, 63.18
(55.04:x56.24) (56.02- 57¢32) E139,20.12) (49.78 - 59.61)
18:3 Linolenic 0:15.(0:0066) 0.15.¢0.0076) 0:0076:0:010) -0.018, 0.033 0.481 0.060, 0.24
(0:35- 0,16) (0°14:20.15) (0.00091 - 0.013) (0.10-0.29)
20:0 Arachidic 0,2940.0098) 0.28(0:011) 0.013 (0.013) -0.021, 0.047 0.376 0.17,0.38
(0.26:=0.3b (0;26™- 029) (0.0016 - 0.015) (0.20 - 0.36)
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Table H-5. Statistical Summary of Site GACH Cottonseed Nutrients for MON 88701 vs. Conventional Control (continued)

Difference (MON 88701 minus Control)

MON 887012 Control* Commercial
Analytical Component Mean (S.E.)? Mean (S.E.) Mean (S.E.) 95% Significance Tolerance Interval®
(Units)! (Range) (Range) (Range) Confidence Interval . (p-Value) (Range)
Fatty Acid (% Total FA)
22:0 Behenic 0.14 (0.0026) 0.14 (0.0030) -0.00014 (0:0037)  _+0:0097,-0.0095 0.971 0.070, 0.21
(0.14 - 0.15) (0.14 - 0.15) (-0.0017570.0028) (0.051-0.19)
Mineral
Calcium (% dw) 0.13 (0.0015) 0.1140.0018) 0.019 (00023) 0.01350.025 <0.001 0.058, 0.21
(0.13-0.13) (011 -0.11) (0.014- 0.024) (0.081 -0.18)
Copper (mg/kg dw) 8.51(0.26) 8.21 (0,30) 0.36/(0.39) -0.70, 1.31 0.473 2.97,12.86
(8.02-9.13) (7.48.~ 8.64) (<049 2Q:13) (446 - 11.62)
Iron (mg/kg dw) 75.42:(3.80) 78.00'(4.39) =258 (5.81) -17.51, 12.35 0.675 47.30,97.12
(70:35 - 79:72) (75701 £80.40) (-831 - 4.71) (39.49 - 114.34)
Magnesium (% dw) 0.41.(0.0052) 0.38 (0:0054) 0.026(0.0034) 0.018, 0.035 <0.001 0.28,0.47
(0.400:£0.419 (0.37-.039) (0:021 - 0.031) (0.31-0.46)
Manganese (mg/kg dw) 13.41¢0.3b) 15T (0534) 1.90 (0.37) 0.95,2.85 0.003 9.07,17.33
(12599 - 14.14) (10.81511:75) (1.18 - 2.39) (9.07 - 17.14)
Monsanto Company 11-CA-220F 284 of 343



Table H-5. Statistical Summary of Site GACH Cottonseed Nutrients for MON 88701 vs. Conventional Control (continued)

Difference (MON 88701 minus Control)

MON 887012 Control* Commercial
Analytical Component Mean (S.E.)* Mean (S.E.) Mean (S.E.) 95% Significance Tolerance Interval’
(Units)! (Range) (Range) (Range) Confidence Interval = (p-Value) (Range)
Mineral
Phosphorus (% dw) 0.78 (0.011) 0.76 (0.012) 0.018 (0.0082) -0:0028;-0.040 0.076 0.49, 0.87
(0.75-0.81) (0.75-0.79) (0.0052>0.029) (0.48 - 0.87)
Potassium (% dw) 1.21(0.012) 1.12 (0:013) 0:090 (0.010y 00064, 0.12 <0.001 0.92,1.21
(1.17-1.24) (1.1051.13) (0.075 -@:21) (0.90 - 1.26)
Sodium (% dw) 0.022 (0.0045) 0.017 (0.0052) 0.0049 (0:0069) -0.013, 0.023 0.515 0, 0.066
(0.019 - 0.027) (0.013 +0:022) (£0.0020- 0.044) (0.0054 - 0.077)
Zinc (mg/kg dw) 39.10 (0.6%) 39:5540.75) -0.45°(0:83) -2.58,1.68 0.610 27.27,44.95
(37.41.X40.18) (38.49- 40.84) E135,40.51) (25.07 - 48.49)
Vitamin (mg/kg dw)
Vitamin E 151503 (2:27) 140.122.63) 10:90'(3.47) 1.97,19.83 0.025 41.91, 205.89
(148.34:0154:95)  ((133.64"-.145:15) (3.19 - 18.52) (84.07 - 162.76)

'dw = dry weight;\fw ={resh weight;-F A = fatty acid.
ZMON 88701 plants,were.sprayedwith(dicamba and glufosmate:

3Mean (S.E.) = least-square mean (standard, error)

*Control refers to the non-biotechnology derived, coftventional control (Coker 130).
With 95% confidence, intervalcontains 99% of the values expressed in the population of commercial substances. Negative limits set to zero.
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Table H-6. Statistical Summary of Site GACH Cottonseed Anti-nutrients for MON 88701 vs. Conventional Control

Difference (MON 88701 minus Control)

MON 887012 Control* Commercial
Analytical Component Mean (S.E.)* Mean (S.E.) Mean (S.E.) 95% Significance Tolerance Interval’
(Units)! (Range) (Range) (Range) Confidence Interval = (p-Value) (Range)
Cyclopropenoid Fatty Acid (% Total FA)
Dihydrosterculic Acid 0.15 (0.0067) 0.12 (0.0077) 0.033 (0:610) 0:0069,-0.059 0.022 0.078, 0.25
(0.14-0.16) (0.11-0.13) (0.02150.050) (0.038 - 0.23)
Malvalic Acid 0.37 (0.027) 0.32 (0:031) 0:044 (0.038) -0.055,0.14 0.304 0.23, 0.54
(0.26 - 0.45) (0.31+0.34) (-0.052 <0412) (0.11-0.59)
Sterculic Acid 0.21 (0.011) 0.18 (0.013) 0.030 (0:015) +0.0072, 0.068 0.092 0.17,0.27
(0.18-0.25) (0.18 +0220) (£0.0048 - 0.050) (0.061 - 0.34)
Gossypol (% dw)
Free Gossypol 0.85 (0.017) 0.86:(0.019) -0:016,(0.020) -0.068, 0.037 0.474 0.099, 1.57
(0:83- 0:88) (0285 £0.90) (=0.055 - 0.028) (0.50 - 1.41)
Total Gossypol 0,97 (0.019) 0:96,(0.020) 0.019(0.017) -0.026, 0.063 0.324 0.064, 1.76
(0.93:90.01) (0.90- 0:99) (-0.012 - 0.033) (0.56 - 1.61)

'dw = dry weight;\FA = fatty, acid,

ZMON 88701 plants,were.sprayedwith(dicamba and glufosmate:

3Mean (S.E.) = least-square mean (standard, error)

*Control refers to the non-biotechnology derived, coftventional control (Coker 130).
With 95% confidence, intervalcontains 99% of the values expressed in the population of commercial substances. Negative limits set to zero.
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Table H-7. Statistical Summary of Site KSLA Cottonseed Nutrients for MON 88701 vs. Conventional Céntrol

Difference (MON 88701 minus Control)

MON 887012 Control* Commercial
Analytical Component Mean (S.E.)* Mean (S.E.) Mean (S.E.) 95% Significance Tolerance Interval’
(Units)" (Range) (Range) (Range) Confidence Interval = (p-Value) (Range)
Proximate (% dw)
Ash 4.53 (0.063) 4.29 (0.071) 0.24 (0.078) 0.040,-0.44 0.027 3.42,4.65
(4.25 - 4.66) (4.21 -4.33) (0.04250.34) (3.18 - 4.68)
Calories 496.63 (2.75) 495.83 (3.16) 0.80 (3.87) -9.15, 10.75 0.844 457.61, 527.56
(49291 -499.03)  (492.30504.10) (-8.23 -6:50) (466.09 - 509.91)
Carbohydrates 44.10 (0.71) 44.23 (0.82) -v14 (1509) -2.94,2.67 0.905 40.26, 56.45
(42.20 - 44.98) (42.53 ~A5.14) (-0.79-2.45) (43.28 - 54.90)
Moisture (% fw) 7.02 (0.17) 736 (0.19) -0.34(0:20) -0.86,0.18 0.153 4.79,9.92
(6.63:X7.36) (7.5F-7.62) E0773,40.19) (6.05 - 10.50)
Protein 28.42:00.62) 2882 (072) <0.4040:93) -2.80, 1.99 0.681 22.30,29.41
(26.95 - 30.82) (28758:29.04) (-1.63--0.87) (20.58 - 29.28)
Total Fat 22.96 (0:55) 22.62:(0.64) 0.34 (0.81) -1.75,2.43 0.692 15.01, 28.51
(22.34:=23.50) 2L:87-2418) (-1.58 - 1.56) (16.58 - 25.25)
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Table H-7. Statistical Summary of Site KSLA Cottonseed Nutrients for MON 88701 vs. Conventional Céntrol (continued)

Difference (MON 88701 minus Control)

MON 887012 Control* Commercial
Analytical Component Mean (S.E.)* Mean (S.E.) Mean (S.E.) 95% Significance Tolerance Interval’
(Units)" (Range) (Range) (Range) Confidence Interval = (p-Value) (Range)
Fiber (% dw)
Acid Detergent Fiber 24.04 (0.55) 24.01 (0.61) 0.027 (0:65) -1.64,-1.70 0.968 22.24,31.96
(23.86 - 24.16) (22.08 - 25.22) (-1.0831.77) (23.42 -31.62)
Crude Fiber 16.43 (0.24) 17.67 (0.28) ~1.24 (0.39) -2019, -0.29 0.019 16.93, 22.68
(16.06 - 17.24) (17.49+717.88) (-1.69 - 0:24) (16.92 - 23.32)
Neutral Detergent Fiber 28.04 (0.88) 30.20 (1.01) =215 (18.21) -5.27,0.97 0.136 27.03, 42.49
(25.13 - 30.18) (28.87 +32.60) (-2.93--0.63) (29.27 - 40.63)
Total Dietary Fiber 38.32 (0.42) 40714+0.49) -1.83%(0:63) -3.46, -0.19 0.034 34.52,52.58
(37.62:x38.75) (39.32-- 4135) (3774 ~2<0.57) (37.29 - 48.60)
Amino Acid (% dw)
Alanine 1,04 (0.09.1) 1:06 (0.012) 20.0227(0.014) -0.058,0.014 0.175 0.86, 1.11
(1.02:91.05) (1.02°- 120) (-0.648 - -0.00010) (0.83-1.22)
Arginine 3.02:(0°053) 3.28(0.0060) -0.26 (0.069) -0.43, -0.082 0.013 2.38,3.47
(295 - 310) (3.1053.43) (-0.34 - -0.14) (2.30-3.55)
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Table H-7. Statistical Summary of Site KSLA Cottonseed Nutrients for MON 88701 vs. Conventional Céntrol (continued)

Difference (MON 88701 minus Control)

MON 887012 Control* Commercial
Analytical Component Mean (S.E.)* Mean (S.E.) Mean (S.E.) 95% Significance Tolerance Interval’
(Units)" (Range) (Range) (Range) Confidence Interval = (p-Value) (Range)
Amino Acid (% dw)
Aspartic Acid 2.38(0.037) 2.50 (0.043) -0.11 (0.053) 20.25,,0.022 0.083 1.94,2.57
(2.32 -2.46) (2.39-2.64) (-0.26.£-0.073) (1.79 - 2.72)
Cystine 0.43 (0.010) 0.42 (0:012) 0:0076 (0.016) -00033, 0.048 0.651 0.31,0.45
(0.41 - 0.44) (0.41-0.43) (-0.017 - ©:015) (0.29 - 0.47)
Glutamic Acid 4.82 (0.12) 5.07 (0.14) <225 (0.18) -0.71, 0.21 0.219 3.74,5.28
(4.58-5.22) (4.86 +5343) (=0.78-0.017) (3.39-5.45)
Glycine 1.08 (0.01¥) L1 (0:021) -0.029(0:027) -0.099, 0.040 0.330 0.90, 1.14
(1.06:x1:12) (1.07-- 148) (-0-H1 - =0.0024) (0.85-1.23)
Histidine 0.75.0.013) 0.79°(0.0.14) -0.02440:011) -0.052, 0.0035 0.074 0.59, 0.81
(073 - 0,7 (0274:20.80) (<0.045-- 0.0022) (0.57-0.84)
Isoleucine 0.92'(0.014) 0.95(0:015) -0.027 (0.014) -0.063, 0.0091 0.112 0.75, 0.96
(0.91::0.9%) (0,91~ 0098) (-0.062 - 0.0079) (0.72 - 1.03)
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Table H-7. Statistical Summary of Site KSLA Cottonseed Nutrients for MON 88701 vs. Conventional Céntrol (continued)

Difference (MON 88701 minus Control)

MON 887012 Control* Commercial
Analytical Component Mean (S.E.)* Mean (S.E.) Mean (S.E.) 95% Significance Tolerance Interval’
(Units)" (Range) (Range) (Range) Confidence Interval = (p-Value) (Range)
Amino Acid (% dw)
Leucine 1.54 (0.020) 1.58 (0.022) -0.043 (02021) ~07097,-0.0 11 0.098 1.25,1.62
(1.51-1.57) (1.52 - 1.65) (-0.083.£+0.0065) (1.20 - 1.72)
Lysine 1.22 (0.017) 1.25 (0:019) 20.033 (0.021) -00087, 0.021 0.178 1.01, 1.30
(1.21-1.23) (1.19+71.30) (-0.073 -©:027) (0.99 - 1.44)
Methionine 0.39 (0.015) 0.39 (0.017) 0:0021 (0.019) -0.046, 0.050 0.915 0.32,0.38
(0.37-0.42) (0.34 ~044) (0.0~ 0,027) (0.29 - 0.49)
Phenylalanine 1.44 (0.022) 1,53 (0:025) -0.090(0:029) -0.16,-0.016 0.025 1.12, 1.58
(1.40.1.46) (1.45- 1.58) (-6,3 -20.049) (1.10 - 1.63)
Proline 1.01.(0.018) 1.07+(0.020) -0.06040:027) -0.13,0.0090 0.075 0.83, 1.08
(0.98' - 1,03) (1°03:21.12) ¢-0.12*- -0.042) 0.79-1.17)
Serine 1.08(0.029) 1.11¢0:034) -0.031 (0.045) -0.15, 0.083 0.513 0.83,1.21
(1.03:=71.18) (1,06- -1020) (-0.17 - 0.0023) (0.81-1.24)
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Table H-7. Statistical Summary of Site KSLA Cottonseed Nutrients for MON 88701 vs. Conventional Céntrol (continued)

Difference (MON 88701 minus Control)

MON 887012 Control* Commercial
Analytical Component Mean (S.E.)* Mean (S.E.) Mean (S.E.) 95% Significance Tolerance Interval’
(Units)" (Range) (Range) (Range) Confidence Interval = (p-Value) (Range)
Amino Acid (% dw)
Threonine 0.86 (0.013) 0.88 (0.015) -0.022 (0:019) ~07071,-0.028 0.317 0.72, 0.89
(0.84 - 0.88) (0.83-0.92) (-0.05330.0050) (0.67 - 0.96)
Tryptophan 0.42 (0.0061) 0.42 (0.0070) <0:0028 (0.0090) -00026, 0.020 0.771 0.34,0.42
(0.42 - 0.43) (0.42-0.43) (-0.016 -©:011) (0.31 - 0.46)
Tyrosine 0.80 (0.014) 0.84 (0.016) -0039 (0.019) ~0.087, 0.0096 0.094 0.67,0.84
(0.78 - 0.83) (0.79 ~0=87) (-0.074)--0.015) (0.63-0.91)
Valine 1.21 (0.01%) 1526 (0:019) -0.048(0:023) -0.11,0.010 0.087 1.00, 1.28
(1.19:123) (1.21-- 1.30) (-0:085 ~0.027) (0.97 - 1.36)
Fatty Acid (% Total FA)
14:0 Myristic 0.68.(0.0087) 0,72 (0:0096) <0.038+(0.0090) -0.061, -0.015 0.007 0.16, 1.37
(0.66:50.719 (0.917-.0473) (=0:049 - -0.016) (0.45-1.04)
16:0 Palmitic 22.614(0.089) 22.73 (0220) -0.12 (0.13) -0.46, 0.21 0.394 16.54, 30.55
(2234 - 22.84) (22.69%22.78) (-0.11 - 0.093) (19.11 - 26.73)
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Table H-7. Statistical Summary of Site KSLA Cottonseed Nutrients for MON 88701 vs. Conventional Céntrol (continued)

Difference (MON 88701 minus Control)

MON 887012 Control* Commercial
Analytical Component Mean (S.E.)* Mean (S.E.) Mean (S.E.) 95% Significance Tolerance Interval’
(Units)" (Range) (Range) (Range) Confidence Interval = (p-Value) (Range)
Fatty Acid (% Total FA)
16:1 Palmitoleic 0.50 (0.0057) 0.49 (0.0062) 0.0067 (00059) -0:0086;-0.022 0.312 0.39, 0.70
(0.48 - 0.52) (0.49 - 0.50) (-0.0046-"0.021) (0.44 - 0.67)
18:0 Stearic 2.31(0.031) 2.20 (04036) 0.11 (0.047) -0.016, 0.23 0.075 1.98, 2.95
(2.29 -2.32) (2.15%2.28) (0.039 -0:27) (1.98-2.97)
18:1 Oleic 14.69 (0.11) 14.83 (0.13) =14 (0.17) -0.59, 0.31 0.454 11.38,20.64
(14.51 - 14.88) (14.74 +14.99) (-0.48- 014 (13.71 - 18.39)
18:2 Linoleic 57.84 (0.19) 57.7840.22) 0.059°(0.29) -0.67,0.79 0.843 47.49, 63.18
(57.49.X58.22) (57.65- 5793) E0744,.20.19) (49.78 - 59.61)
18:3 Linolenic 0:18 (0:0027) 0.14¢0.0030) 0:0066 £0:0033) -0.0018, 0.015 0.100 0.060, 0.24
(0:18- 0,19) (0°17:20.18) (0.0051- 0.010) (0.10-0.29)
20:0 Arachidic 0,2340.0029) 0,24 (0:0034) -0.0021 (0.0045) -0.014, 0.0094 0.651 0.17,0.38
(0.23:=70.24) (0,23 024) (-0.0063 - 0.0087) (0.20 - 0.36)
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Table H-7. Statistical Summary of Site KSLA Cottonseed Nutrients for MON 88701 vs. Conventional Céntrol (continued)

Difference (MON 88701 minus Control)

MON 887012 Control* Commercial
Analytical Component Mean (S.E.)* Mean (S.E.) Mean (S.E.) 95% Significance Tolerance Interval’
(Units)" (Range) (Range) (Range) Confidence Interval = (p-Value) (Range)
Fatty Acid (% Total FA)
22:0 Behenic 0.13 (0.0030) 0.13 (0.0035) -0.0051 (0:0046) -0:017,,0:0067 0.318 0.070, 0.21
(0.12-0.14) (0.13-0.14) (-0.008430.0036) (0.051-0.19)
Mineral
Calcium (% dw) 0.20 (0.0060) 0.18,€0:0065) 0.026 (00061) 0:010,0.042 0.007 0.058, 0.21
(0.19-0.22) (017 - 0.19) (0.013+ 0.038) (0.081 -0.18)
Copper (mg/kg dw) 10.08 (0.54) 11.01 ¢0:61) -0.93+(0.71) -2.75,0.89 0.246 2.97,12.86
(8.74 - 11.06) (10.09.* 1133) (=259 20:69) (4.46 - 11.62)
Iron (mg/kg dw) 78.87:(5.50) 7439(6.35) 4748 (8.40) -17.11, 26.07 0.616 47.30,97.12
(74:42 - 82:99) (71265 76.27) (3.93 - 8.73) (39.49 - 114.34)
Magnesium (% dw) 0.43.(0.0033) 0.40_(0:0038) 0.027(0.0046) 0.015, 0.039 0.002 0.28, 0.47
(0.41:20.43) (0.39°-.040) (0:015 - 0.041) (0.31 - 0.46)
Manganese (mg/kg dw) 13.34.¢0.29) 12.56 (033) 0.78 (0.44) -0.35,1.90 0.135 9.07,17.33
(1254 - 13:60) (11.96513.28) (-0.53 - 1.64) (9.07 - 17.14)
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Table H-7. Statistical Summary of Site KSLA Cottonseed Nutrients for MON 88701 vs. Conventional Céntrol (continued)

Difference (MON 88701 minus Control)

MON 887012 Control* Commercial
Analytical Component Mean (S.E.)* Mean (S.E.) Mean (S.E.) 95% Significance Tolerance Interval’
(Units)! (Range) (Range) (Range) Confidence Interval = (p-Value) (Range)
Mineral
Phosphorus (% dw) 0.79 (0.0090) 0.78 (0.010) 0.0090 (0:011) -0:019,-0.037 0.440 0.49, 0.87
(0.75-0.82) (0.77 - 0.79) (-0.024570.029) (0.48 - 0.87)
Potassium (% dw) 1.09 (0.010) 1.08 (0:012) 0:018 (0.015) -00020, 0.056 0.281 0.92,1.21
(1.08 - 1.11) (1.05+571.10) (-0.0048 0:063) (0.90 - 1.26)
Sodium (% dw) 0.022 (0.0028) 0-0080 (0.0032) 0:024 (0.0042) 0.0033, 0.025 0.020 0, 0.066
(0.019 - 0.025) (0.0054 502013) (0.0098 - 0,016) (0.0054 - 0.077)
Zinc (mg/kg dw) 40.79 (1.18) 42°001.37) -1.23°(1:81) -5.85,3.44 0.533 27.27,44.95
(37.59:x43.87) (40.59- 43050) E591,23.27) (25.07 - 48.49)
Vitamin (mg/kg dw)
Vitamin E 9311 (2,67) 92.3412.91) 0.76:(2.71) -6.20, 7.72 0.789 41.91, 205.89
(86.23 ¥100,03) (91.78™-.95:85) (26.54 - 4.18) (84.07 - 162.76)

'dw = dry weight;\fw ={resh weight;-F A = fatty acid.
ZMON 88701 plants,were.sprayedwith(dicamba and glufosmate:
3Mean (S.E.) = least-square mean (standard, error)

*Control refers to the non-biotechnology derived, coftventional control (Coker 130).
With 95% confidence, intervalcontains 99% of the values expressed in the population of commercial substances. Negative limits set to zero.
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Table H-8. Statistical Summary of Site KSLA Cottonseed Anti-nutrients for MON 88701 vs. Conventional Control

Difference (MON 88701 minus Control)

MON 887012 Control* Commercial
Analytical Component Mean (S.E.)* Mean (S.E.) Mean (S.E.) 95% Significance Tolerance Interval’
(Units)! (Range) (Range) (Range) Confidence Interval = (p-Value) (Range)
Cyclopropenoid Fatty Acid (% Total FA)
Dihydrosterculic Acid 0.15(0.010) 0.12 (0.012) 0.026 (0:014) =0:01.1,-0.063 0.129 0.078, 0.25
(0.11-0.18) (0.12-0.13) (-0.0087-"0.054) (0.038 - 0.23)
Malvalic Acid 0.45 (0.030) 0.37 (0:034) 0:083 (0.039) -00018, 0.18 0.088 0.23, 0.54
(0.34-0.55) (0.33+-0.39) (-0.024 -0415) (0.11-0.59)
Sterculic Acid 0.23 (0.014) 0.20 (0.016) 0.031 (0:019) -0.017, 0.079 0.159 0.17,0.27
(0.18 - 0.28) (0.19 +021) (-0.023-- 0,078) (0.061 - 0.34)
Gossypol (% dw)
Free Gossypol 1.07 (0.027) 0.95:(0.030) 0.12 (0:033) 0.036, 0.20 0.014 0.099, 1.57
(1:03- 1410) (0286 #1-05) (0.051 - 0.20) (0.50 - 1.41)
Total Gossypol 1,13 (0.033) 1:01 (0:038) 0.12%0.047) 0.00016, 0.24 0.049 0.064, 1.76
(1.00:9b.24) (1.00°-.1:02) (0:0061 - 0.23) (0.56 - 1.61)

'dw = dry weight;\FA = fatty, acid,

ZMON 88701 plants,were.sprayedwith(dicamba and glufosmate:
3Mean (S.E.) = least-square mean (standard, error)

*Control refers to the non-biotechnology derived, coftventional control (Coker 130).
With 95% confidence, intervalcontains 99% of the values expressed in the population of commercial substances. Negative limits set to zero.
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Table H-9. Statistical Summary of Site LACH Cottonseed Nutrients for MON 88701 vs. Conventional Control

Difference (MON 88701 shinus.€ontrol)

MON 887012 Control* Commercial
Analytical Component Mean (S.E.)* Mean (S.E.) Mean (S.E.) 95% Significance Tolerance Interval’
(Units)! (Range) (Range) (Rangg) Confidence’Interval {p-Value) (Range)
Proximate (% dw)
Ash 4.35(0.047) 4.12 (0.047) 0:2370.066) 0.066,70.39 0.013 3.42,4.65
(4.23-4.47) (4.06 - 4.15) (0.11-0.4D (3.18 - 4.68)
Calories 494.11 (3.01) 49475 (3.01) -0.644(4.19) -40.89, 9.61 0.883 457.61, 527.56
(482.46 - 501.83)  (490.27 - 498.67) (14230 -4-88) (466.09 - 509.91)
Carbohydrates 45.92 (0.79) 47.84(0.79) -H91 (111) -4.64, 0.81 0.136 40.26, 56.45
(44.17 - 4889) (4677 <50.30) (=5.19- 1.9H (43.28 - 54.90)
Moisture (% fw) 6.70°(0,26) 698 (0:26) -0,28 (0:36) -1.17,0.62 0.478 4.79,9.92
(6.46=,6.94) (615~ 7.40) (:0:90.- 0.79) (6.05 - 10.50)
Protein 27.44(0.56) 2580 (0:56) 1:64 (0.80) -0.31, 3.59 0.084 22.30,29.41
(27.06 - 27:92) (23.53.£27.85) (0.074 -3.73) (20.58 - 29.28)
Total Fat 22.27 (064) 22.2540.64) 0.018 (0.90) -2.18,2.22 0.984 15.01, 28.51
(19.79-23.86) (2129 - 23702) (-2.89 - 1.18) (16.58 - 25.25)
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Table H-9. Statistical Summary of Site LACH Cottonseed Nutrients for MON 88701 vs. Conventional Ceoritrol (continued)

Difference (MON 88701 minus Control)

MON 887012 Control* Commercial
Analytical Component Mean (S.E.)* Mean (S.E.) Mean (S.E.) 95% Significance Tolerance Interval’
(Units)" (Range) (Range) (Range) Confidence Interval = (p-Value) (Range)
Fiber (% dw)
Acid Detergent Fiber 25.72 (0.45) 28.35(0.45) -2.63 (063) ~4.185-1.08 0.005 22.24,31.96
(24.16 - 27.08) (27.81 -29.58) (-5.423=0.73) (23.42-31.62)
Crude Fiber 18.73 (0.66) 19.62 (0.66) -0.89 (0.93) -3)15, 1.38 0.376 16.93,22.68
(17.75 - 19.77) (18.46-20.54) (-1.79 - 0:17) (16.92 - 23.32)
Neutral Detergent Fiber 33.12 (0.65) 34.05 (0.65) <0293 (0:42) -1.97,0.10 0.070 27.03,42.49
(32.24 - 34.42) (32.61 +35.84) (-1.65-- 0,23) (29.27 - 40.63)
Total Dietary Fiber 39.82 (0.49) 43°35%0.49) -3.53°(0:69) -5.21,-1.85 0.002 34.52,52.58
(39.02:x40.86) (42.33- 4437) (65734 ~<1.47) (37.29 - 48.60)
Amino Acid (% dw)
Alanine 1.07 (0.018) 1:03 (0.018) 0.038(0.014) 0.0050, 0.072 0.030 0.86, 1.11
(1.00:0b.119 (1.00"-.1:06) (0.60025 - 0.082) (0.83-1.22)
Arginine 2.96:(0°073) 298 (0:073) -0.017 (0.084) -0.22,0.19 0.849 2.38,3.47
(264 - 333) (2.89%3.13) (-0.25 - 0.15) (2.30-3.55)
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Table H-9. Statistical Summary of Site LACH Cottonseed Nutrients for MON 88701 vs. Conventional Ceoritrol (continued)

Difference (MON 88701 minus Control)

MON 887012 Control* Commercial
Analytical Component Mean (S.E.)* Mean (S.E.) Mean (S.E.) 95% Significance Tolerance Interval’
(Units)" (Range) (Range) (Range) Confidence Interval = (p-Value) (Range)
Amino Acid (% dw)
Aspartic Acid 2.37 (0.050) 2.30 (0.050) 0.074 (0:062) +0.077;-0.22 0.278 1.94,2.57
(2.17 - 2.49) (2.25 - 2.40) (-0.1230.22) (1.79 - 2.72)
Cystine 0.41 (0.016) 0.38 (0:016) 0:026 (0.019) -00021, 0.074 0.222 0.31,0.45
(0.38 - 0.406) (0.36-0.44) (-0.024 - 0:082) (0.29 - 0.47)
Glutamic Acid 4.78 (0.13) 4.52 (0.13) 0227 (0516) -0.13, 0.67 0.151 3.74,5.28
(4.32-5.26) (4.37 ~A715) (-0.15+- 0,79 (3.39-5.45)
Glycine 1.11 (0.020) 1,06_(0.020) 0.052(0.025) -0.0034, 0.12 0.060 0.90, 1.14
(1.02:X1:18) (1.04- 1.09) (<0:024<.0.14) (0.85-1.23)
Histidine 0.74.(0.020) 0.72(0.020) 0:019£0:014) -0.014, 0.052 0.206 0.59, 0.81
(0:68 - 0,98) (0:67:20.76) (0.013-- 0.029) (0.57-0.84)
Isoleucine 0.90'(0.018) 0.88(0:018) 0.020 (0.020) -0.028, 0.068 0.355 0.75, 0.96
(0.84:=0.97) (0;87"- 090) (-0.028 - 0.096) (0.72 - 1.03)
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Table H-9. Statistical Summary of Site LACH Cottonseed Nutrients for MON 88701 vs. Conventional Ceoritrol (continued)

Difference (MON 88701 minus Control)

MON 887012 Control* Commercial
Analytical Component Mean (S.E.)* Mean (S.E.) Mean (S.E.) 95% Significance Tolerance Interval’
(Units)" (Range) (Range) (Range) Confidence Interval = (p-Value) (Range)
Amino Acid (% dw)
Leucine 1.51 (0.026) 1.48 (0.026) 0.039 (0:028) =0.030;-0.14 0.217 1.25,1.62
(1.40 - 1.58) (1.44 - 1.52) (-0.035+0.12) (1.20 - 1.72)
Lysine 1.26 (0.024) 1.18 (0:024) 0:083 (0.02%7 00016,.0.15 0.023 1.01, 1.30
(1.17 - 1.31) (1.12%1.23) (0.021 -©:25) (0.99 - 1.44)
Methionine 0.42 (0.017) 0.38 (0.017) 0.045 (0:013) 0.013,0.077 0.013 0.32,0.38
(0.37-0.44) (0.32 +0:42) (0.020-0.075) (0.29 - 0.49)
Phenylalanine 1.41 (0.02%) 1539 (0:027) 0.019(0.033) -0.066, 0.095 0.668 1.12, 1.58
(1.28:1.47) (1.36- 1.43) (-0:077,50.094) (1.10 - 1.63)
Proline 1.00.(0.015) 0.98(0.0115) 0:017 £0:022) -0.036, 0.071 0.459 0.83, 1.08
(0.94 - 1,04) (0295:21.02) ¢-0.039"- 0.093) 0.79-1.17)
Serine 1.07(0.022) 1.03(0:022) 0.038 (0.030) -0.036, 0.11 0.257 0.83,1.21
(0.99:=71.1%) (101*- -1€06) (-0.047 - 0.12) (0.81-1.24)
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Table H-9. Statistical Summary of Site LACH Cottonseed Nutrients for MON 88701 vs. Conventional Ceoritrol (continued)

Difference (MON 88701 minus Control)

MON 887012 Control* Commercial
Analytical Component Mean (S.E.)? Mean (S.E.) Mean (S.E.) 95% Significance Tolerance Interval®
(Units)! (Range) (Range) (Range) Confidence Interval . (p-Value) (Range)
Amino Acid (% dw)
Threonine 0.87 (0.016) 0.84 (0.016) 0.027 (0:012) <0:0036,-0.05% 0.074 0.72,0.89
(0.80 - 0.90) (0.82 - 0.86) (-0.021370.060) (0.67 - 0.96)
Tryptophan 0.41 (0.014) 0.39 (0:014) 0:019 (0.018) -00026, 0.063 0.347 0.34,0.42
(0.36 - 0.46) (0.38+0.43) (-0.024 -9:078) (0.31-0.46)
Tyrosine 0.80 (0.018) 0.79 (0.018) 0.010 (0:021) -0.042, 0.063 0.643 0.67,0.84
(0.72 - 0.84) (0.76 ~0-81) (<0.045- 0,058) (0.63-0.91)
Valine 1.21 (0.024) b18.(0.024) 0.026(0.029) -0.044, 0.096 0.397 1.00, 1.28
(1.11:X1.29) (1.E7-149) (40:054-.0.12) (0.97 - 1.36)
Fatty Acid (% Total FA)
14:0 Myristic 0,74 (0.013) 0:75,0:013) 20.012 (0.018) -0.057, 0.032 0.523 0.16,1.37
(0.71:50.76) (0.73-.0478) (=0:032 - 0.0064) (0.45-1.04)
16:0 Palmitic 24.480.091) 24;04(0.091) 0.44 (0.13) 0.12,0.75 0.014 16.54, 30.55
(2437 - 24.55) (23.9224:10) (0.21 - 0.61) (19.11 - 26.73)
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Table H-9. Statistical Summary of Site LACH Cottonseed Nutrients for MON 88701 vs. Conventional Ceoritrol (continued)

Difference (MON 88701 minus Control)

MON 887012 Control* Commercial
Analytical Component Mean (S.E.)* Mean (S.E.) Mean (S.E.) 95% Significance Tolerance Interval’
(Units)" (Range) (Range) (Range) Confidence Interval = (p-Value) (Range)
Fatty Acid (% Total FA)
16:1 Palmitoleic 0.51 (0.0035) 0.50 (0.0035) 0.0090 (0:0049) -0:0030;-0.021 0.116 0.39, 0.70
(0.50 - 0.52) (0.49 - 0.51) (-0.0051>*"0.020) (0.44 - 0.67)
18:0 Stearic 2.68 (0.018) 2.52 (04018) 0.15 (0.026) 00089,.0.22 0.001 1.98, 2.95
(2.64-2.73) (2.49-2.57) (0.11 - 0,24) (1.98-2.97)
18:1 Oleic 14.70 (0.095) 14.29 (0.095) 0741 (05I3) 0.084, 0.74 0.021 11.38,20.64
(14.48 - 15.01) (14.13 +14.53) (0.16-0.72) (13.71 - 18.39)
18:2 Linoleic 55.53 (0.14) 56.630.14) -1.09(0:20) -1.59, -0.60 0.001 47.49, 63.18
(55.15:%55.99) (56.52- 56(72) (1542 ~0.63) (49.78 - 59.61)
18:3 Linolenic 0:15.(0:0042) 0.15:¢0.0042) 0:0063 £0:0059) -0.0082, 0.021 0.327 0.060, 0.24
(034 - 0,11 (0213:20.15) (<0.0073 - 0.019) (0.10-0.29)
20:0 Arachidic 0,314(0.0054) 0,29 (0:0054) 0.020 (0.0071) 0.0022, 0.037 0.033 0.17,0.38
(0.31::70.32) (0;29*- 030) (0.016 - 0.023) (0.20 - 0.36)
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Table H-9. Statistical Summary of Site LACH Cottonseed Nutrients for MON 88701 vs. Conventional Ceoritrol (continued)

Difference (MON 88701 minus Control)

MON 887012 Control* Commercial
Analytical Component Mean (S.E.)* Mean (S.E.) Mean (S.E.) 95% Significance Tolerance Interval’
(Units)" (Range) (Range) (Range) Confidence Interval = (p-Value) (Range)
Fatty Acid (% Total FA)
22:0 Behenic 0.14 (0.0039) 0.14 (0.0039) 0.00029 (0:0055) -07013,-0.014 0.959 0.070, 0.21
(0.14-0.15) (0.14 - 0.15) (-0.004630.0027) (0.051-0.19)
Mineral
Calcium (% dw) 0.12 (0.0039) 0.1260:0039) 0.0047 (0:0050) £0.00750.017 0.381 0.058, 0.21
(0.11-0.13) (012 - 0.12) (-0.012,-'0.015) (0.081 -0.18)
Copper (mg/kg dw) 8.48 (0.30) 8.70 (6,30) -0.22+(0.42) -1.26,0.82 0.621 2.97,12.86
(7.86 - 9.49) (8.FL=9.14) (=127 20:99) (4.46 - 11.62)
Iron (mg/kg dw) 76.74:(4.19) 6859 (4.49) 815 (4.72) -3.40, 19.69 0.134 47.30,97.12
(73:99 - 83:17) (6628 +70.38) (3.68.- 12.79) (39.49 - 114.34)
Magnesium (% dw) 0.41.(0.0065) 0.39 (0:0065) 0.021(0.0093) -0.0018, 0.043 0.065 0.28, 0.47
(0.39:€0.44) (0.387-.041) (-0.014 - 0.054) (0.31 - 0.46)
Manganese (mg/kg dw) 13.13¢0.37) 12.87 (0337) 0.26 (0.52) -1.03, 1.54 0.642 9.07,17.33
(1192 - 13.79) (12.31513.87) (-1.95-1.16) (9.07 - 17.14)
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Table H-9. Statistical Summary of Site LACH Cottonseed Nutrients for MON 88701 vs. Conventional Ceoritrol (continued)

Difference (MON 88701 minus Control)

MON 887012 Control* Commercial
Analytical Component Mean (S.E.)* Mean (S.E.) Mean (S.E.) 95% Significance Tolerance Interval’
(Units)! (Range) (Range) (Range) Confidence Interval = (p-Value) (Range)
Mineral
Phosphorus (% dw) 0.75 (0.014) 0.71 (0.014) 0.036 (0:619) -0:012,-0.083 0.113 0.49, 0.87
(0.71 - 0.80) (0.69 - 0.73) (-0.023-0.11) (0.48 - 0.87)
Potassium (% dw) 1.18 (0.022) 1.17 (0:022) 0:0099 (0.029) -00061, 0.081 0.742 0.92,1.21
(1.16 - 1.22) (1.1251.27) (-0.087 -9:064) (0.90 - 1.26)
Sodium (% dw) 0.023 (0.0043) 0.015 (0.0043) 0.0078 (0:0060) ~0.0069, 0.022 0.242 0, 0.066
(0.021 - 0.024) (0.0053 »02027) (£0.003,1 - 0.0¥7) (0.0054 - 0.077)
Zinc (mg/kg dw) 33.97 (0.93) 3577440.93) -1.77°(1:32) -4.99, 1.45 0.227 27.27,44.95
(31.68:x37.84) (35.10- 37209) (E5741,52.55) (25.07 - 48.49)
Vitamin (mg/kg dw)
Vitamin E 169:88 (2:48) 149.96(2.48) 19:92°(3.48) 11.40, 28.43 0.001 41.91, 205.89

(1:63.34.0175:33)

(148.96- 152:67)

(14:16 - 26.36)

(84.07 - 162.76)

'dw = dry weight;\fw ={resh weight;-F A = fatty acid.

ZMON 88701 plants,were.sprayedwith(dicamba and glufosmate:
3Mean (S.E.) = least-square mean (standard, error)

*Control refers to the non-biotechnology derived, coftventional control (Coker 130).
With 95% confidence, intervalcontains 99% of the values expressed in the population of commercial substances. Negative limits set to zero.
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Table H-10. Statistical Summary of Site LACH Cottonseed Anti-nutrients for MON 88701 vs. Conventi¢nal Control

Difference (MON 88701 minus Control)

MON 887012 Control* Commercial
Analytical Component Mean (S.E.)* Mean (S.E.) Mean (S.E.) 95% Significance Tolerance Interval’
(Units)! (Range) (Range) (Range) Confidence Interval = (p-Value) (Range)
Cyclopropenoid Fatty Acid (% Total FA)
Dihydrosterculic Acid 0.15(0.011) 0.13 (0.011) 0.019 (0:616) ~0:019,-0.057 0.271 0.078, 0.25
(0.13-0.19) (0.12-0.14) (-0.0082-"0.068) (0.038 - 0.23)
Malvalic Acid 0.39 (0.035) 0.35 (0:035) 0:032 (0.049) -0;088, 0.15 0.535 0.23, 0.54
(0.33-0.53) (0.31+70.38) (-0.047 <016) (0.11-0.59)
Sterculic Acid 0.22 (0.016) 0.20 (0.016) 0.020 (0:023) -0.037, 0.076 0.432 0.17,0.27
(0.19-0.29) (0.17 +021) (=0.0H~- 0,076) (0.061 - 0.34)
Gossypol (% dw)
Free Gossypol 0.86 (0.026) 0.81:¢(0.026) 0:056 (0.036) -0.033,0.14 0.175 0.099, 1.57
(0:8P- 0:92) (0778 <0.84) (0.0028 - 0.13) (0.50 - 1.41)
Total Gossypol 0,93 (0.025) 0:90.(0.025) 0.033:(0.036) -0.055, 0.12 0.395 0.064, 1.76
(0.90:1.00) (0.827-.0:94) (-0.015 - 0.086) (0.56 - 1.61)

'dw = dry weight;\FA = fatty, acid,

ZMON 88701 plants,were.sprayedwith(dicamba and glufosmate:

3Mean (S.E.) = least-square mean (standard, error)

*Control refers to the non-biotechnology derived, coftventional control (Coker 130).

With 95% confidence, intervalcontains 99% of the values expressed in the population of commercial substances. Negative limits set to zero.
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Table H-11. Statistical Summary of Site NCBD Cottonseed Nutrients for MON 88701 vs. Conventional.Control

Difference (MON 88701 shinus.€ontrol)

MON 887012 Control* Commercial
Analytical Component Mean (S.E.)* Mean (S.E.) Mean (S.E.) 95% Significance Tolerance Interval’
(Units)! (Range) (Range) (Rangg) Confidence’Interval {p-Value) (Range)
Proximate (% dw)
Ash 4.34 (0.057) 4.14 (0.064) 0:2070.070) 0.024;°0.39 0.033 3.42,4.65
(4.29 - 4.40) (3.94 - 4.20) (0.13-0.35) (3.18 - 4.68)
Calories 497.98 (1.61) 499280 (1.86) 6.18(2.46) -0:15, 12.51 0.053 457.61, 527.56
(491.46 - 501.77)  (488.93 - 494.48) (3201 - ¥035) (466.09 - 509.91)
Carbohydrates 44.40 (0.59) 44.36(0.68) 0.044.(0:87) -2.20,2.29 0.961 40.26, 56.45
(43.84 - 4531) (43:65 =45.15) (-1.31>- 0,79 (43.28 - 54.90)
Moisture (% fw) 9.18(0,22) 8:96 (0:23) 0.22 (0.49) -0.26, 0.70 0.287 4.79,9.92
(8.64=9.67) (8.59-9.19) (=0.050.--0.48) (6.05 - 10.50)
Protein 28.24(0.6 1) 29:84 (0.70) ~1.60 (0.85) -3.78, 0.59 0.119 22.30,29.41
(26.53 - 29:33) (29.62.£30.42) (-1.99 - -0.53) (20.58 - 29.28)
Total Fat 2304 (0:30) 21.5940.34) 1.45 (0.46) 0.28,2.63 0.024 15.01, 28.51
(21.8923.76) (21,03 - 22:21) (-0.32-2.22) (16.58 - 25.25)
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Table H-11. Statistical Summary of Site NCBD Cottonseed Nutrients for MON 88701 vs. Conventional Control (continued)

Difference (MON 88701 minus Control)

MON 887012 Control* Commercial
Analytical Component Mean (S.E.)* Mean (S.E.) Mean (S.E.) 95% Significance Tolerance Interval’
(Units)" (Range) (Range) (Range) Confidence Interval = (p-Value) (Range)
Fiber (% dw)
Acid Detergent Fiber 2591 (1.12) 26.31 (1.29) -0.40 (1£7D) -4.80,3.99 0.822 22.24,31.96
(24.26 - 27.74) (24.72 - 28.08) (-1.88.£-0.096) (23.42-31.62)
Crude Fiber 17.01 (0.29) 16.93 (0.33) 0.086 (0.38) -0,90, 1.08 0.831 16.93,22.68
(16.31-17.78) (16.30+-17.90) (-0.12 - 0:31) (16.92 - 23.32)
Neutral Detergent Fiber 31.08 (1.03) 31.14 (1.19) <0057 (1.58) -4.11,4.00 0.972 27.03,42.49
(29.23 - 32.66) (30.85 +31.49) (-1..62--1,16) (29.27 - 40.63)
Total Dietary Fiber 38.51 (0.59) 39:52+0.64) -1.01°(0:85) -3.19, 1.16 0.285 34.52,52.58
(36.91:x39.40) (39.05- 39¢86) (6,90 -20.088) (37.29 - 48.60)
Amino Acid (% dw)
Alanine 1141 (0.020) 1:10,(0:023) 0.011°(0.031) -0.068, 0.091 0.727 0.86, 1.11
(1.07:9b.14) (1.057-. 124) (020051 - 0.026) (0.83-1.22)
Arginine 3.08:(02052) 3:20(0-060) -0.12 (0.080) -0.33, 0.080 0.178 2.38,3.47
(297 - 3220) (3.11%3.27) (-0.19 - -0.031) (2.30-3.55)
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Table H-11. Statistical Summary of Site NCBD Cottonseed Nutrients for MON 88701 vs. Conventional Control (continued)

Difference (MON 88701 minus Control)

MON 887012 Control* Commercial
Analytical Component Mean (S.E.)* Mean (S.E.) Mean (S.E.) 95% Significance Tolerance Interval’
(Units)" (Range) (Range) (Range) Confidence Interval = (p-Value) (Range)
Amino Acid (% dw)
Aspartic Acid 2.50 (0.053) 2.55(0.061) -0.045 (0081) -0.25,0.16 0.604 1.94,2.57
(2.43 -2.58) (2.46 - 2.63) (-0.04230.0096) (1.79 - 2.72)
Cystine 0.43 (0.018) 0.42 (0:021) 0:016 (0.028) -01056, 0.088 0.594 0.31,0.45
(0.40 - 0.406) (0.39+-0.406) (-0.051 - ©:055) (0.29 - 0.47)
Glutamic Acid 4.71 (0.13) 5.08 (0.15) =237 (0:20) -0.88,0.14 0.120 3.74,5.28
(4.64 -4.79) (4.85 +5740) (:0.66-'-0.19) (3.39-5.45)
Glycine 1.11 (0.019) K11 (0:022) 0.0013%(0.029) -0.072, 0.075 0.964 0.90, 1.14
(1.06:X1.16) (1.08- 144) (-0:015,50.023) (0.85-1.23)
Histidine 0.76.(0.013) 0.76'(0.0115) 0 (0:019) -0.049, 0.049 0.999 0.59, 0.81
(073 - 0,99) (0274:20.79) (-0.032"- 0.052) (0.57-0.84)
Isoleucine 0.96'(0.018) 0.96.(0:020) -0.00058 (0.020) -0.053, 0.051 0.978 0.75, 0.96
(0.90:="1.00) (0;93*- 0097) (-0.030 - 0.040) (0.72 - 1.03)
Monsanto Company 11-CA-220F 307 of 343



Table H-11. Statistical Summary of Site NCBD Cottonseed Nutrients for MON 88701 vs. Conventional Control (continued)

Difference (MON 88701 minus Control)

MON 887012 Control* Commercial
Analytical Component Mean (S.E.)* Mean (S.E.) Mean (S.E.) 95% Significance Tolerance Interval’
(Units)" (Range) (Range) (Range) Confidence Interval = (p-Value) (Range)
Amino Acid (% dw)
Leucine 1.60 (0.023) 1.60 (0.027) -0.0061 (0:035) -07097,-0.085 0.869 1.25,1.62
(1.55-1.65) (1.55-1.63) (-0.025370.023) (1.20 - 1.72)
Lysine 1.25 (0.029) 1.26 (0:033) 20.010 (0.043) -0012,0.10 0.819 1.01, 1.30
(1.17 - 1.36) (1.22+1.29) (-0.060 -©:077) (0.99 - 1.44)
Methionine 0.40 (0.0093) 0.41 (0.011) -0011 (0.014) -0.048, 0.026 0.477 0.32,0.38
(0.38-0.42) (0.40 ~042) (-0.046-- 0,016) (0.29 - 0.49)
Phenylalanine 1.48 (0.02%) 1,52 (0:031) -0.043(0:041) -0.15, 0.063 0.342 1.12, 1.58
(1.44.1.54) (1.45- 1.56) (-0:058 ~<0.012) (1.10 - 1.63)
Proline 1.03.(0.022) 1.09+(0.025) -0.06540:029) -0.14, 0.0098 0.075 0.83, 1.08
(098 - L) (1"0721.12) (<0.094 - -0.010) 0.79-1.17)
Serine L.17(0.027) 1.13(0:032) -0.017 (0.042) -0.12, 0.090 0.696 0.83,1.21
(l.11:71.13) (1,09*-1(19) (-0.087 - 0.028) (0.81-1.24)
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Table H-11. Statistical Summary of Site NCBD Cottonseed Nutrients for MON 88701 vs. Conventional Control (continued)

Difference (MON 88701 minus Control)

MON 887012 Control* Commercial
Analytical Component Mean (S.E.)* Mean (S.E.) Mean (S.E.) 95% Significance Tolerance Interval’
(Units)" (Range) (Range) (Range) Confidence Interval = (p-Value) (Range)
Amino Acid (% dw)
Threonine 0.90 (0.014) 0.89 (0.016) 0.0096 (0:021) ~07045,-0.064 0.669 0.72, 0.89
(0.88-0.92) (0.86 - 0.92) (-0.0050"0.015) (0.67 - 0.96)
Tryptophan 0.41 (0.021) 0.45 (0:024) 20.039 (0.032) -0012, 0:045 0.285 0.34,0.42
(0.40 - 0.44) (0.39+-0.52) (-0.081 - ©9:024) (0.31 - 0.46)
Tyrosine 0.84 (0.012) 0.84 (0.014) 0:0015 (0.018) -0.045, 0.047 0.937 0.67,0.84
(0.81-0.87) (0.82 +087) (-0.026-- 0,039) (0.63-0.91)
Valine 1.26 (0.029) 1:30,(0:027) -0.038(0:021) -0.091, 0.016 0.130 1.00, 1.28
(1.17:131) (1.24- 132) (-0:067 ~0.010) (0.97 - 1.36)
Fatty Acid (% Total FA)
14:0 Myristic 0.68.(0.0074) 0,75 (0:0086) 20.0637(0.011) -0.091, -0.034 0.002 0.16, 1.37
(0.66:50.70) (0.94°-.0476) (=0:077 - -0.044) (0.45-1.04)
16:0 Palmitic 22.89.00.12) 23,10 (0224) -0.21 (0.18) -0.68, 0.25 0.286 16.54, 30.55
(2247 - 23.15) (23.07%23:15) (-0.68 - 0.079) (19.11 - 26.73)
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Table H-11. Statistical Summary of Site NCBD Cottonseed Nutrients for MON 88701 vs. Conventional Control (continued)

Difference (MON 88701 minus Control)

MON 887012 Control* Commercial
Analytical Component Mean (S.E.)* Mean (S.E.) Mean (S.E.) 95% Significance Tolerance Interval’
(Units)" (Range) (Range) (Range) Confidence Interval = (p-Value) (Range)
Fatty Acid (% Total FA)
16:1 Palmitoleic 0.46 (0.0047) 0.48 (0.0053) -0.018 (0.0055) 70:033,::0.0044 0.019 0.39, 0.70
(0.44 -0.47) (0.47 - 0.49) (-0.025.£+0.0092) (0.44 - 0.67)
18:0 Stearic 2.50(0.037) 2.34 (05043) 0.16 (0.057) 00015,.0.31 0.036 1.98, 2.95
(2.39-2.64) (2.32-2.38) (0.011 -©:22) (1.98-2.97)
18:1 Oleic 15.04 (0.12) 14.70 (0.14) 0235 (0819) -0.14, 0.84 0.127 11.38,20.64
(14.58 - 15.26) (14.51 +14.83) (-0.17- 0,75 (13.71 - 18.39)
18:2 Linoleic 56.95 (0.23) 57:19%0.26) -0.24(0:35) -1.13,0.66 0.528 47.49, 63.18
(56.35:57.88) (57.01- 5740) E112,20.80) (49.78 - 59.61)
18:3 Linolenic 0.31.(0.012) 0.29(0.0.14) 0:028 £0:018) -0.018, 0.074 0.178 0.060, 0.24
(0:27- 0,34) (0:27:20.30) (<0.0012 - 0.052) (0.10-0.29)
20:0 Arachidic 0,2810.0065) 0,28 (0:0075) 0.0046 (0.0099) -0.021, 0.030 0.663 0.17,0.38
(0.26:=0.30) (0;27°- 0028) (-0.024 - 0.024) (0.20 - 0.36)
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Table H-11. Statistical Summary of Site NCBD Cottonseed Nutrients for MON 88701 vs. Conventional Control (continued)

Difference (MON 88701 minus Control)

MON 887012 Control* Commercial
Analytical Component Mean (S.E.)* Mean (S.E.) Mean (S.E.) 95% Significance Tolerance Interval’
(Units)" (Range) (Range) (Range) Confidence Interval = (p-Value) (Range)
Fatty Acid (% Total FA)
22:0 Behenic 0.16 (0.0056) 0.15 (0.0065) 0.011 (0.0086) -0701.1,-0.033 0.258 0.070, 0.21
(0.15-0.19) (0.15-0.16) (-0.0044-"0.032) (0.051-0.19)
Mineral
Calcium (% dw) 0.15 (0.0014) 0.14.€0:0017) 0.0095 (0:0022) 0:0039£0.015 0.007 0.058, 0.21
(0.14-0.15) (014 - 0.14) (0.0056,- 0.013) (0.081 -0.18)
Copper (mg/kg dw) 6.82 (0.36) 6.91 (0,41) :0.084 (0.54 -1.48,1.31 0.883 2.97,12.86
(5.81 -7.58) (6.64.- 7.19) (=138 20:53) (4.46 - 11.62)
Iron (mg/kg dw) 43.21:(1.00) 4804 (1.45) =483 (1.53) -8.75,-0.90 0.025 47.30,97.12
(41:96 - 44:44) (45:03 #50.87) (-6.43 - -2.22) (39.49 - 114.34)
Magnesium (% dw) 0.41 (0.010) 040 (0:012) 0.011°(0.016) -0.030, 0.052 0.529 0.28, 0.47
(0.40:£0.43) (0.37°-.044) (-0.036 - 0.049) (0.31 - 0.46)
Manganese (mg/kg dw) 14.12.40.36) 1383 (042) 0.29 (0.56) -1.14,1.72 0.622 9.07,17.33
(1357 - 14.81) (13.65514:10) (-0.54 - 0.52) (9.07 - 17.14)
Monsanto Company 11-CA-220F 311 of 343



Table H-11. Statistical Summary of Site NCBD Cottonseed Nutrients for MON 88701 vs. Conventional Control (continued)

Difference (MON 88701 minus Control)

MON 887012 Control* Commercial
Analytical Component Mean (S.E.)* Mean (S.E.) Mean (S.E.) 95% Significance Tolerance Interval’
(Units)! (Range) (Range) (Range) Confidence Interval = (p-Value) (Range)
Mineral
Phosphorus (% dw) 0.64 (0.020) 0.66 (0.023) -0.020 (02031) ~07099,-0.059 0.548 0.49, 0.87
(0.61 -0.67) (0.59-0.71) (-0.087570.068) (0.48 - 0.87)
Potassium (% dw) 1.06 (0.019) 1.08 (0:022) 20.022 (0.029) -00097, 0.052 0.471 0.92,1.21
(1.04 - 1.09) (1.03%71.16) (-0.12 - 0:032) (0.90 - 1.26)
Sodium (% dw) 0.11 (0.0084) 0.099 (0.0096) 0:0074 (0.011) -0.022, 0.036 0.539 0, 0.066
(0.068 - 0.12) (0.094 50210) (-0.031-- 0,030) (0.0054 - 0.077)
Zinc (mg/kg dw) 40.79 (1.30) 49754+1.50) -8.75°(1:98) -13.84, -3.66 0.006 27.27,44.95
(40.28.41.37) (44.04- 52095) (-4F57.5:-3.76) (25.07 - 48.49)
Vitamin (mg/kg dw)
Vitamin E 169:03 (3566) 156.99:(4.23) 12:04°(5.60) -2.34,26.43 0.084 41.91, 205.89
(163.57:0179:34)  ((151.55-.162:98) (8.84 - 16.38) (84.07 - 162.76)

'dw = dry weight;\fw ={resh weight;-F A = fatty acid.
ZMON 88701 plants,were.sprayedwith(dicamba and glufosmate:

3Mean (S.E.) = least-square mean (standard, error)

*Control refers to the non-biotechnology derived, coftventional control (Coker 130).
With 95% confidence, intervalcontains 99% of the values expressed in the population of commercial substances. Negative limits set to zero.
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Table H-12. Statistical Summary of Site NCBD Cottonseed Anti-nutrients for MON 88701 vs. Conventional Control

Difference (MON 88701 minus Control)

MON 887012 Control* Commercial
Analytical Component Mean (S.E.)* Mean (S.E.) Mean (S.E.) 95% Significance Tolerance Interval’
(Units)! (Range) (Range) (Range) Confidence Interval = (p-Value) (Range)
Cyclopropenoid Fatty Acid (% Total FA)
Dihydrosterculic Acid 0.14 (0.0093) 0.13 (0.011) 0.012 (0:614) -0:024,-0.048 0.422 0.078, 0.25
(0.13-0.15) (0.12-0.14) (0.00620.024) (0.038 - 0.23)
Malvalic Acid 0.36 (0.040) 0.37 (0:046) 20.017 (0.056) -0)16, 0.13 0.773 0.23, 0.54
(0.20 - 0.43) (0.3650.41) (0.0058 -0:056) (0.11-0.59)
Sterculic Acid 0.22 (0.024) 0.22 (0.028) -0.0024 (0.037) -0.098, 0.093 0.951 0.17,0.27
(0.13-0.27) (0.21 +023) (0.0078 - 0,040) (0.061 - 0.34)
Gossypol (% dw)
Free Gossypol 0.94 (0.026) 0.96:(0.030) 0:038 (0.039) -0.063, 0.14 0.374 0.099, 1.57
(0:9P- 0:97) (0:81 £0.95) (=0.024 - 0.097) (0.50 - 1.41)
Total Gossypol 1,12 (0.067) 1:09 (0:077) 0.037(0.10) -0.22, 0.30 0.731 0.064, 1.76
(1.07:1.18) (1.08-.1:20) (020038 - 0.050) (0.56 - 1.61)

'dw = dry weight;\FA = fatty, acid,

ZMON 88701 plants,were.sprayedwith(dicamba and glufosmate:
3Mean (S.E.) = least-square mean (standard, error)

*Control refers to the non-biotechnology derived, coftventional control (Coker 130).
With 95% confidence, intervalcontains 99% of the values expressed in the population of commercial substances. Negative limits set to zero.
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Table H-13. Statistical Summary of Site NMLC Cottonseed Nutrients for MON 88701 vs. Conventional Control

Difference (MON 88701 shinus.€ontrol)

MON 887012 Control* Commercial
Analytical Component Mean (S.E.)* Mean (S.E.) Mean (S.E.) 95% Significance Tolerance Interval’
(Units)! (Range) (Range) (Rangg) Confidence’Interval {p-Value) (Range)
Proximate (% dw)
Ash 4.16 (0.087) 4.27 (0.10) -0:11 (0.13) -0.45,70.22 0.434 3.42,4.65
(3.77 - 4.38) (4.20 - 4.39) (+0.093 - 0.13) (3.18 - 4.68)
Calories 496.46 (2.64) 49281 (3.05) 3.66:(4.04) -6:73, 14.04 0.406 457.61, 527.56
(486.87 - 500.48)  (490.52 - 494.31) (744 - 996) (466.09 - 509.91)
Carbohydrates 42.09 (0.46) 42.60(0.53) -0.50 (0:70) -2.31,1.30 0.504 40.26, 56.45
(41.40 - 43%9) (4214 =43.05) (-1.65- 1.09 (43.28 - 54.90)
Moisture (% fw) 6.59(0,25) 728 (0:28) -0,70 (0:32) -1.53,0.13 0.082 4.79,9.92
(5.93=,7:28) (6.63~ 7.75) 182 - -0.34) (6.05 - 10.50)
Protein 31.15(0.13) 3118 (0:15) -0.025 (0.19) -0.52, 0.47 0.902 22.30,29.41
(30.63 - 31:47) (31.00:£31.27) (-0.65 - 0.46) (20.58 - 29.28)
Total Fat 22.59 (054) 21.9540.62) 0.64 (0.83) -1.48,2.77 0.471 15.01, 28.51
(20.62-23.58) (2142 - 22722) (-1.60 - 2.16) (16.58 - 25.25)
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Table H-13. Statistical Summary of Site NMLC Cottonseed Nutrients for MON 88701 vs. Conventional.Control (continued)

Difference (MON 88701 minus Control)

MON 887012 Control* Commercial
Analytical Component Mean (S.E.)* Mean (S.E.) Mean (S.E.) 95% Significance Tolerance Interval’
(Units)" (Range) (Range) (Range) Confidence Interval = (p-Value) (Range)
Fiber (% dw)
Acid Detergent Fiber 24.46 (0.51) 26.40 (0.59) -1.94 (0:99) =3.96,.0.080 0.056 22.24,31.96
(23.26 - 25.45) (25.76 - 27.10) (-3.08=1.80) (23.42-31.62)
Crude Fiber 17.90 (0.74) 17.71 (0.84) 0.20 (0.94) -2)23,2.63 0.841 16.93,22.68
(17.33 - 18.57) (16.06+-20.78) (-2.21 -d:44) (16.92 - 23.32)
Neutral Detergent Fiber 29.73 (0.87) 32.83 (1.00) -3.09 (1532) -6.49, 0.31 0.066 27.03,42.49
(27.53 - 32.00) (31.58 +34.49) (:6.95--0.41) (29.27 - 40.63)
Total Dietary Fiber 39.16 (0.70) 41710%0.75) -1.94(0:55) -3.36,-0.53 0.016 34.52,52.58
(37.46:X40.44) (39.09- 43000) (£3°61 ~<0.88) (37.29 - 48.60)
Amino Acid (% dw)
Alanine 111 (0.011) 1:13 (0:013) 20.0197(0.014) -0.054, 0.015 0.212 0.86, 1.11
(1.10:90.13) (1.09°-.117) (=0044 - 0.0067) (0.83-1.22)
Arginine 3.48:(02049) 3711(0.053) -0.23 (0.048) -0.35,-0.10 0.005 2.38,3.47
(342 - 3060) (3.67%3.77) (-0.34--0.17) (2.30-3.55)
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Table H-13. Statistical Summary of Site NMLC Cottonseed Nutrients for MON 88701 vs. Conventional.Control (continued)

Difference (MON 88701 minus Control)

MON 887012 Control* Commercial
Analytical Component Mean (S.E.)* Mean (S.E.) Mean (S.E.) 95% Significance Tolerance Interval’
(Units)" (Range) (Range) (Range) Confidence Interval = (p-Value) (Range)
Amino Acid (% dw)
Aspartic Acid 2.60 (0.033) 2.66 (0.037) -0.062 (0:043) 20.17,,0.048 0.206 1.94,2.57
(2.55-2.64) (2.58 -2.74) (-0.11£-0.031) (1.79 - 2.72)
Cystine 0.43 (0.013) 0.44 (0:015) 20.010 (0.020) -00061, 0.040 0.620 0.31,0.45
(0.39-0.47) (0.43-0.45) (-0.063 - 9:038) (0.29 - 0.47)
Glutamic Acid 5.30 (0.087) 5.46 (0.10) =v16 (0.13) -0.50,0.18 0.285 3.74,5.28
(5.24 - 5.38) (5.29 +5770) (-0.46-5-0.0085) (3.39-5.45)
Glycine 1.16 (0.014) K18 (0:015) -0.021(0:016) -0.063, 0.020 0.247 0.90, 1.14
(1.14119) (1.5~ 1.20) (-0:037 ~0.013) (0.85-1.23)
Histidine 0.82.(0.010) 0.83(0.012) -0:0065.(0.015) -0.044, 0.031 0.675 0.59, 0.81
(0:80 - 0,85) (0283:20.84) (-0.026 - 0.024) (0.57-0.84)
Isoleucine 0.97 (0.017) 0.98(0:018) -0.011 (0.012) -0.041, 0.019 0.397 0.75, 0.96
(0.94=71.0H (0;94°- -103) (-0.038 - 0.021) (0.72 - 1.03)
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Table H-13. Statistical Summary of Site NMLC Cottonseed Nutrients for MON 88701 vs. Conventional.Control (continued)

Difference (MON 88701 minus Control)

MON 887012 Control* Commercial
Analytical Component Mean (S.E.)* Mean (S.E.) Mean (S.E.) 95% Significance Tolerance Interval’
(Units)" (Range) (Range) (Range) Confidence Interval = (p-Value) (Range)
Amino Acid (% dw)
Leucine 1.65 (0.021) 1.66 (0.023) -0.0069 (0:022) ~07063,-0.049 0.763 1.25,1.62
(1.62 - 1.70) (1.63 - 1.69) (-0.039:0.0098) (1.20 - 1.72)
Lysine 1.33 (0.019) 1.36 (0:022) 20.030 (0.022) -00087, 0.027 0.232 1.01, 1.30
(1.26 - 1.38) (1.32+1.39) (-0.058 - -0,0056) (0.99 - 1.44)
Methionine 0.43 (0.012) 0.40 (0.014) 0.033 (0:018) -0.014, 0.081 0.129 0.32,0.38
(0.40 - 0.406) (0.38 +041) (=0.013-- 0,07H) (0.29 - 0.49)
Phenylalanine 1.61 (0.026) 1561 (0:028) <0.0044 (0.022) -0.061, 0.052 0.850 1.12, 1.58
(1.56:X1.66) (1.60-- 1.66) (-0:038 50.015) (1.10 - 1.63)
Proline 1.14.(0.027) 1.18(0.031) -0.04040:039) -0.14, 0.060 0.353 0.83, 1.08
(109 - L21) (1710:21.25) (<0.080 - -0.015) 0.79-1.17)
Serine L.17(0.026) 1.20(0:030) -0.028 (0.040) -0.13,0.075 0.512 0.83,1.21
(1.15:71.23) (116 1024) (-0.069 - -0.0042) (0.81-1.24)
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Table H-13. Statistical Summary of Site NMLC Cottonseed Nutrients for MON 88701 vs. Conventional.Control (continued)

Difference (MON 88701 minus Control)

MON 887012 Control* Commercial
Analytical Component Mean (S.E.)* Mean (S.E.) Mean (S.E.) 95% Significance Tolerance Interval’
(Units)" (Range) (Range) (Range) Confidence Interval = (p-Value) (Range)
Amino Acid (% dw)
Threonine 0.92 (0.015) 0.93 (0.017) -0.0072 (9:021) ~07062,-0.048 0.747 0.72, 0.89
(0.89-0.94) (0.91 - 0.94) (-0.02450.0027) (0.67 - 0.96)
Tryptophan 0.46 (0.014) 0.44 (0:016) 0:019 (0.020) -00032, 0.071 0.382 0.34,0.42
(0.43 - 0.52) (0.43-0.45) (-0.019 - ©:076) (0.31 - 0.46)
Tyrosine 0.87 (0.014) 0.89 (0.015) -0012 (0:014) -0.048, 0.024 0.440 0.67,0.84
(0.85-0.92) (0.86 +091) (£0.039,-'0.0089) (0.63-0.91)
Valine 1.32 (0.024) .34 (0.026) -0.021(0:019) -0.070, 0.029 0.329 1.00, 1.28
(1.26:X1.40) (1.31-- 1.,40) (-0:048 ~0.0048) (0.97 - 1.36)
Fatty Acid (% Total FA)
14:0 Myristic 0.93.(0.0046) 0.98 (0:0054) <0.043+(0.0071) -0.062, -0.025 0.001 0.16, 1.37
(0.92:£0.95) (0.97°-.098) (=0:060 - -0.037) (0.45-1.04)
16:0 Palmitic 24.1940.088) 24. 1T (020) 0.083 (0.13) -0.26,0.43 0.562 16.54, 30.55
(24902 - 24.42) (23.89%24.34) (-0.32-0.33) (19.11 - 26.73)
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Table H-13. Statistical Summary of Site NMLC Cottonseed Nutrients for MON 88701 vs. Conventional.Control (continued)

Difference (MON 88701 minus Control)

MON 887012 Control* Commercial
Analytical Component Mean (S.E.)* Mean (S.E.) Mean (S.E.) 95% Significance Tolerance Interval’
(Units)" (Range) (Range) (Range) Confidence Interval = (p-Value) (Range)
Fatty Acid (% Total FA)
16:1 Palmitoleic 0.53 (0.0022) 0.54 (0.0025) -0.012 (0.0033) 70:021,::0.0037 0.014 0.39, 0.70
(0.52-0.53) (0.53 -0.54) (-0.019.£+0.0082) (0.44 - 0.67)
18:0 Stearic 2.51(0.020) 2.64 (04021) 50.14 (0.016) -0018, -0.094 <0.001 1.98, 2.95
(2.47 - 2.56) (2.61--2.70) (-0.15 - +6,095) (1.98-2.97)
18:1 Oleic 16.21 (0.067) 16.21 (0.076) 0:0024 (0.088) -0.22,0.23 0.979 11.38,20.64
(16.03 - 16.40) (16.10 +;16.35) (-0.H-- 0,24 (13.71 - 18.39)
18:2 Linoleic 54.32 (0,084) 5429 (0.097) 0.029°(0.43) -0.30, 0.36 0.833 47.49, 63.18
(54.30.54.33) (54.04- 54.50) =0718.20.30) (49.78 - 59.61)
18:3 Linolenic 0:16 (0:0019) 0.14.¢0.0022) 0:012 (0.0029) 0.0043,0.019 0.009 0.060, 0.24
(0:35- 0,16) (0°14:20.15) (0.0098- 0.014) (0.10-0.29)
20:0 Arachidic 0,3040.0052) 0,31 (0:0060) =0.011 (0.0080) -0.031, 0.0095 0.225 0.17,0.38
(0.29:=0.30) (0,28 032) (-0.025 - 0.014) (0.20 - 0.36)
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Table H-13. Statistical Summary of Site NMLC Cottonseed Nutrients for MON 88701 vs. Conventional.Control (continued)

Difference (MON 88701 minus Control)

MON 887012 Control* Commercial
Analytical Component Mean (S.E.)* Mean (S.E.) Mean (S.E.) 95% Significance Tolerance Interval’
(Units)" (Range) (Range) (Range) Confidence Interval = (p-Value) (Range)
Fatty Acid (% Total FA)
22:0 Behenic 0.16 (0.0065) 0.19 (0.0075) -0.023 (0.0099) -0:049,.0.0021 0.065 0.070, 0.21
(0.16-0.17) (0.17-0.21) (-0.049.£+0.0086) (0.051-0.19)
Mineral
Calcium (% dw) 0.15 (0.0029) 0.13,(0:0034) 0.021 (00042) 0:011,0.032 0.003 0.058, 0.21
(0.14-0.15) (012 - 0.13) (0.0081,-0.03.) (0.081 -0.18)
Copper (mg/kg dw) 11.35 (0.15) 11.75 (A7) -0.40-(0.22) -0.97,0.18 0.134 2.97,12.86
(11.11-119H (1146~ 1192) (=076 +:0:060) (4.46 - 11.62)
Iron (mg/kg dw) 63.88:(3.33) 6462 (3.84) <0774 (5.08) -13.80, 12.32 0.890 47.30,97.12
(60:27 - 66:59) (6358 +66.45) (-618 - 2.76) (39.49 - 114.34)
Magnesium (% dw) 0.39.(0.0053) 0.37 (0:0061) 0.019(0.0081) -0.0015, 0.040 0.062 0.28, 0.47
(0.38:20.419 (0.36-.0:38) (070045 - 0.036) (0.31 - 0.46)
Manganese (mg/kg dw) 12.93.¢0.23) 12.90 (0226) 0.029 (0.34) -0.86, 0.92 0.936 9.07,17.33
(1293 - 13:13) (12.00513:47) (-0.47 - 1.13) (9.07 - 17.14)
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Table H-13. Statistical Summary of Site NMLC Cottonseed Nutrients for MON 88701 vs. Conventional.Control (continued)

Difference (MON 88701 minus Control)

MON 887012 Control* Commercial
Analytical Component Mean (S.E.)* Mean (S.E.) Mean (S.E.) 95% Significance Tolerance Interval’
(Units)! (Range) (Range) (Range) Confidence Interval = (p-Value) (Range)
Mineral
Phosphorus (% dw) 0.77 (0.010) 0.79 (0.012) -0.020 (0:016) -0:060,-0.021 0.264 0.49, 0.87
(0.74 - 0.80) (0.78 - 0.80) (-0.035370.019) (0.48 - 0.87)
Potassium (% dw) 1.10 (0.016) 1.11 (0:018) £0:0086 (0.017) -00052, 0.035 0.636 0.92,1.21
(1.05-1.14) (1.0751.14) (-0.020 - -0,0045) (0.90 - 1.26)
Sodium (% dw) 0.021 (0.0034) 0.013 (0.0039) 0.0075 (0:0052) ~0.0057, 0.021 0.203 0, 0.066
(0.019 - 0.022) (0.0054 502023) (£0.0044 - 0.016) (0.0054 - 0.077)
Zinc (mg/kg dw) 45.63 (0.60) 49:43%0.69) -3.80(0:92) -6.16, -1.44 0.009 27.27,44.95
(44.12:X46.74) (47.66”- 5087) (5°64 ~<0.92) (25.07 - 48.49)
Vitamin (mg/kg dw)
Vitamin E 114:29 (2(04) 112.18%2.36) 2.11(3.12) -5.90, 10.12 0.528 41.91, 205.89
(107.78:0b19:45)  ((107.02"-.115:99) (<575 - 12.13) (84.07 - 162.76)

'dw = dry weight;\fw ={resh weight;-F A = fatty acid.
ZMON 88701 plants,were.sprayedwith(dicamba and glufosmate:
3Mean (S.E.) = least-square mean (standard, error)

*Control refers to the non-biotechnology derived, coftventional control (Coker 130).
With 95% confidence, intervalcontains 99% of the values expressed in the population of commercial substances. Negative limits set to zero.
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Table H-14. Statistical Summary of Site NMLC Cottonseed Anti-nutrients for MON 88701 vs. Conventignal Control

Difference (MON 88701 minus Control)

MON 887012 Control* Commercial
Analytical Component Mean (S.E.)* Mean (S.E.) Mean (S.E.) 95% Significance Tolerance Interval’
(Units)! (Range) (Range) (Range) Confidence Interval = (p-Value) (Range)
Cyclopropenoid Fatty Acid (% Total FA)
Dihydrosterculic Acid 0.16 (0.0079) 0.14 (0.0092) 0.019 (0612) ~07012,-0.050 0.178 0.078, 0.25
(0.14-0.18) (0.12-0.15) (-0.0065>-"0.041) (0.038 - 0.23)
Malvalic Acid 0.34 (0.023) 0.29 (0:026) 0:054 (0.035) -0.035, 0.14 0.177 0.23, 0.54
(0.30 - 0.38) (0.26-0.31) (-0.0093 <0:074) (0.11-0.59)
Sterculic Acid 0.20 (0.018) 0.18 (0.020) 0.018 (0:027) -0.051, 0.087 0.531 0.17,0.27
(0.18-0.23) (0.17 +019) (-0.012-- 0,032) (0.061 - 0.34)
Gossypol (% dw)
Free Gossypol 0.85 (0.026) 0.69:(0.030) 0.15 (0:040) 0.052,0.26 0.011 0.099, 1.57
(0:83- 0:88) (0268 <0.70) (0.14 - 0.18) (0.50 - 1.41)
Total Gossypol 0,92 (0.026) 0:80.(0.030) 0.120.040) 0.022,0.23 0.026 0.064, 1.76
(0.84:20.97) (0.74-.0:87) (0.060 - 0.18) (0.56 - 1.61)

'dw = dry weight;\FA = fatty, acid,

ZMON 88701 plants,were.sprayedwith(dicamba and glufosmate:

3Mean (S.E.) = least-square mean (standard, error)

*Control refers to the non-biotechnology derived, coftventional control (Coker 130).
With 95% confidence, intervalcontains 99% of the values expressed in the population of commercial substances. Negative limits set to zero.
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Table H-15. Statistical Summary of Site SCEK Cottonseed Nutrients for MON 88701 vs. Conventional Centrol

Difference (MON 88701 shinus.€ontrol)

MON 887012 Control* Commercial
Analytical Component Mean (S.E.)* Mean (S.E.) Mean (S.E.) 95% Significance Tolerance Interval’
(Units)! (Range) (Range) (Rangg) Confidence’Interval {p-Value) (Range)
Proximate (% dw)
Ash 4.11 (0.095) 3.74 (0.095) 037 (0.10) 0.12,70.62 0.010 3.42,4.65
(3.99 - 4.28) (3.38 -3.9%) (0.25-0.6) (3.18 - 4.68)
Calories 511.69 (2.44) 503238 (2.44) 8.31(3.49 -0:13, 16.75 0.052 457.61, 527.56
(505.01 -517.46)  (499.09 - 512.65) (7265 - 18737) (466.09 - 509.91)
Carbohydrates 46.56 (0.54) 48.67°(0.54) 2.11(0:75) -3.95, -0.27 0.031 40.26, 56.45
(45.10 - 4748) (4750 249.59) (=3.20- -0.23) (43.28 - 54.90)
Moisture (% fw) 6.73(0,1%) 7:08 (0:17) -0.35 (0:19) -0.81,0.12 0.119 4.79,9.92
(6.27=,7:13) (6.63~ 7.37) (=0.89 - 0:030) (6.05 - 10.50)
Protein 23.7040.42) 2392 (042) =0.22 (0.49) -1.43, 0.98 0.669 22.30,29.41
(22.71°- 24:70) (23.56:£24.61) (-0.85-0.64) (20.58 - 29.28)
Total Fat 25.65 (0:44) 23.6540.44) 2.00 (0.63) 0.46, 3.54 0.019 15.01, 28.51
(24.23-26.78) (22.92 - 25:20) (-0.97 - 3.86) (16.58 - 25.25)
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Table H-15. Statistical Summary of Site SCEK Cottonseed Nutrients for MON 88701 vs. Conventional Control (continued)

Difference (MON 88701 minus Control)

MON 887012 Control* Commercial
Analytical Component Mean (S.E.)* Mean (S.E.) Mean (S.E.) 95% Significance Tolerance Interval’
(Units)" (Range) (Range) (Range) Confidence Interval = (p-Value) (Range)
Fiber (% dw)
Acid Detergent Fiber 25.95 (0.44) 27.04 (0.44) -1.09 (0:60) -2.56,0.37 0.118 22.24,31.96
(24.75 - 26.52) (26.24 - 27.74) (-1.75.£-0.099) (23.42-31.62)
Crude Fiber 19.72 (0.80) 19.13 (0.80) 0.59 (1.13) -217,3.36 0.617 16.93,22.68
(17.98 - 21.66) (16.91++21.70) (-2.59 -4:75) (16.92 - 23.32)
Neutral Detergent Fiber 31.34 (0.67) 33.60 (0.67) <227 (0:95) 24.59, 0.049 0.053 27.03,42.49
(29.42 - 32.89) (32.74 ~+35.52) (:6.10-"-0.44) (29.27 - 40.63)
Total Dietary Fiber 39.72 (0.62) 41-87+0.62) -2.14(0:88) -4.29,0.0015 0.050 34.52,52.58
(38.66:X40.44) (40.16- 4329) (3556 ~<0.63) (37.29 - 48.60)
Amino Acid (% dw)
Alanine 0.96 (0.022) 0:94 (0:022) 0.0¥7:(0.029) -0.055, 0.089 0.583 0.86, 1.11
(0.91:90.00) (0.887-.0:97) (-0.020 - 0.033) (0.83-1.22)
Arginine 2.52:(0°088) 2:59(0.088) -0.063 (0.10) -0.31,0.18 0.556 2.38,3.47
(233 - 274) (2.4152.719) (-0.18 - 0.021) (2.30-3.55)
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Table H-15. Statistical Summary of Site SCEK Cottonseed Nutrients for MON 88701 vs. Conventional Control (continued)

Difference (MON 88701 minus Control)

MON 887012 Control* Commercial
Analytical Component Mean (S.E.)? Mean (S.E.) Mean (S.E.) 95% Significance Tolerance Interval®
(Units)! (Range) (Range) (Range) Confidence Interval . (p-Value) (Range)
Amino Acid (% dw)
Aspartic Acid 2.08 (0.054) 2.07 (0.054) 0.0087 (0:070) -0.16,0.18 0.904 1.94,2.57
(1.94 - 2.20) (1.92 - 2.18) (-0.085370.096) (1.79 - 2.72)
Cystine 0.36 (0.017) 0.35 (0:017) 0:0082 (0.018) -00036, 0.052 0.666 0.31,0.45
(0.32-0.41) (0.31++0.39) (-0.018 -©9:024) (0.29 - 0.47)
Glutamic Acid 4.14 (0.13) 4.10 (0.13) 05039 (0.18) -0.40, 0.47 0.833 3.74,5.28
(3.80 - 4.40) (3.66 ~A:40) (-0.H:-014) (3.39-545)
Glycine 0.99 (0.022) 0:98.(0.022) 0.016(0.031) -0.061, 0.093 0.627 0.90, 1.14
(0.93:X1.04) (0.91- 1.02) (-0:0040-2.0.033) (0.85-1.23)
Histidine 0.64.(0.021) 0.64°(0.021) 0:0012:(0:025) -0.060, 0.062 0.961 0.59, 0.81
(0:58'- 0,70) (0261°220.606) (-0.053 - 0.033) (0.57-0.84)
Isoleucine 0.81(0.023) 0.820023) -0.0053 (0.030) -0.078, 0.068 0.865 0.75,0.96
(0.75:=0.88) (0:77- 0£83) (-0.077 - 0.054) (0.72 - 1.03)
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Table H-15. Statistical Summary of Site SCEK Cottonseed Nutrients for MON 88701 vs. Conventional Control (continued)

Difference (MON 88701 minus Control)

MON 887012 Control* Commercial
Analytical Component Mean (S.E.)* Mean (S.E.) Mean (S.E.) 95% Significance Tolerance Interval’
(Units)" (Range) (Range) (Range) Confidence Interval = (p-Value) (Range)
Amino Acid (% dw)
Leucine 1.36 (0.034) 1.36 (0.034) 0.0086 (0:046) -0.10,0.12 0.858 1.25,1.62
(1.29 - 1.46) (1.28 - 1.40) (-0.053370.064) (1.20 - 1.72)
Lysine 1.12 (0.027) 1.11 (0:027) 0:0024 (0.025) -0059, 0.064 0.925 1.01, 1.30
(1.05-1.18) (1.06+1.17) (-0.018 -9:026) (0.99 - 1.44)
Methionine 0.38 (0.016) 0.33 (0.016) 0.041 (0:020) ~0.0093, 0.091 0.093 0.32,0.38
(0.35-0.42) (0.32 +0735) (0.017-0.079) (0.29 - 0.49)
Phenylalanine 1.22 (0.033) 1,23 (0:033) <0.0097 (0.039) -0.11, 0.086 0.811 1.12, 1.58
(1.14131) (1.45- 12%) (-0:075,50.043) (1.10 - 1.63)
Proline 0.87.(0.026) 0.87(0.026) 0:0028-0:026) -0.060, 0.066 0.916 0.83, 1.08
(0.82'- 0,92) (0281:20.93) ¢-0.035- 0.034) 0.79-1.17)
Serine 0.98 (0.028) 0.96.(0:028) 0.019 (0.033) -0.062, 0.10 0.587 0.83,1.21
(0.90:=71.04) (0;86*--103) (-0.0099 - 0.042) (0.81-1.24)
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Table H-15. Statistical Summary of Site SCEK Cottonseed Nutrients for MON 88701 vs. Conventional Control (continued)

Difference (MON 88701 minus Control)

MON 887012 Control* Commercial
Analytical Component Mean (S.E.)* Mean (S.E.) Mean (S.E.) 95% Significance Tolerance Interval’
(Units)" (Range) (Range) (Range) Confidence Interval = (p-Value) (Range)
Amino Acid (% dw)
Threonine 0.79 (0.019) 0.77 (0.019) 0.016 (0:023) -07041,-0.073 0.518 0.72, 0.89
(0.74 - 0.83) (0.73 - 0.81) (0.0053>70.039) (0.67 - 0.96)
Tryptophan 0.35 (0.0093) 0.38 (0.0093) £0:025 (0.0085) -0.046, -0,0048 0.023 0.34,0.42
(0.33-0.38) (0.37-70.40) (-0.040 - 0:0010) (0.31 - 0.46)
Tyrosine 0.72 (0.020) 0.71 (0.020) 0:0042 (0.025) -0.058, 0.066 0.873 0.67,0.84
(0.67-0.78) (0.67 ~0774) (-0.033-- 0,040) (0.63-0.91)
Valine 1.07 (0.029) 1,07 (0:029) 0.0056°(0.039) -0.090, 0.10 0.889 1.00, 1.28
(1.00:C114) (1.00-- 1.40) (-0,084 :0.049) (0.97 - 1.36)
Fatty Acid (% Total FA)
14:0 Myristic 0.70 (0.011) 0:73 (0:011) 20.028(0.012) -0.057, 0.00046 0.052 0.16, 1.37
(0.67:€0.72) (0.927-.0475) (=0%049 - 0.0062) (0.45-1.04)
16:0 Palmitic 24.744(0.086) 24:39°(0.086) 0.35(0.12) 0.049, 0.65 0.029 16.54, 30.55
(2459 - 24.94) (24.07%24.59) (0.17-0.61) (19.11 - 26.73)
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Table H-15. Statistical Summary of Site SCEK Cottonseed Nutrients for MON 88701 vs. Conventional Control (continued)

Difference (MON 88701 minus Control)

MON 887012 Control* Commercial
Analytical Component Mean (S.E.)* Mean (S.E.) Mean (S.E.) 95% Significance Tolerance Interval’
(Units)" (Range) (Range) (Range) Confidence Interval = (p-Value) (Range)
Fatty Acid (% Total FA)
16:1 Palmitoleic 0.48 (0.0056) 0.48 (0.0056) -0.0075 (0:0076) ~07026,-0.0 11 0.361 0.39, 0.70
(0.47 - 0.49) (0.47 - 0.49) (-0.020370.018) (0.44 - 0.67)
18:0 Stearic 2.78 (0.036) 2.67 (05036) 0.11 (0.050) -0.015,.0.23 0.076 1.98, 2.95
(2.75-2.85) (2.58%2.76) (0.0076,0218) (1.98-2.97)
18:1 Oleic 14.40 (0.11) 14.46 (0.11) <0059 (0.15) -0.43, 0.31 0.706 11.38,20.64
(14.15 - 14.68) (14.42 14.49) (-0.33+- 0,19 (13.71 - 18.39)
18:2 Linoleic 55.54 (0.19) 55:87+0.18) -0.33°(0:25) -0.94, 0.29 0.242 47.49, 63.18
(55.18:X55.96) (55.61- 5629) E111,20.13) (49.78 - 59.61)
18:3 Linolenic 0:15.(0:0017) 0.15.¢0.00}7) 0:0044 £0:0023) -0.0012, 0.0099 0.103 0.060, 0.24
(0:35- 0,16) (0°14:20.15) (~0.00022 - 0.011) (0.10-0.29)
20:0 Arachidic 0,2940.0070) 0,30 (0:0070) -0.0046 (0.0099) -0.029, 0.020 0.656 0.17,0.38
(0.27:0.3b (0;29*- 030) (-0.027 - 0.019) (0.20 - 0.36)
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Table H-15. Statistical Summary of Site SCEK Cottonseed Nutrients for MON 88701 vs. Conventional Control (continued)

Difference (MON 88701 minus Control)

MON 887012 Control* Commercial
Analytical Component Mean (S.E.)* Mean (S.E.) Mean (S.E.) 95% Significance Tolerance Interval’
(Units)" (Range) (Range) (Range) Confidence Interval = (p-Value) (Range)
Fatty Acid (% Total FA)
22:0 Behenic 0.14 (0.0033) 0.14 (0.0033) -0.0014 (0:0046) -0:013,.9:0099 0.765 0.070, 0.21
(0.13-0.14) (0.13-0.14) (-0.0030:0.00006) (0.051-0.19)
Mineral
Calcium (% dw) 0.11 (0.0040) 0.091-(0.0040) 0.016 (00056) 0:002540.030 0.027 0.058, 0.21
(0.10-0.11) (0:081 - 0.095) (0.0059.-0.023) (0.081 -0.18)
Copper (mg/kg dw) 5.82(0.24) 5.64 (0,24) 0.181(0.32) -0.61,0.97 0.593 2.97,12.86
(5.22 - 6.30) (5.40.= 5.85) (<028 20:55) (4.46 - 11.62)
Iron (mg/kg dw) 63.78:(4.68) 73.46/(4.68) <9768 (4.30) -20.21, 0.84 0.065 47.30,97.12
(59:75 - 67:62) (6301 £89.93) (=22.31 - <1:16) (39.49 - 114.34)
Magnesium (% dw) 0.39.(0.0090) 0.36_(0:0090) 0.033(0.0080) 0.014, 0.053 0.005 0.28, 0.47
(0.37:€0.419 (0.34°-.0:37) (0:014 - 0.044) (0.31 - 0.46)
Manganese (mg/kg dw) 11.39¢0.5) 9:727(0.51) 1.67 (0.72) -0.080, 3.42 0.058 9.07,17.33
(1088 - 11:68) (8.61.51'1.03) (0.65 -2.27) (9.07 - 17.14)
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Table H-15. Statistical Summary of Site SCEK Cottonseed Nutrients for MON 88701 vs. Conventional Control (continued)

Difference (MON 88701 minus Control)

MON 887012 Control* Commercial
Analytical Component Mean (S.E.)? Mean (S.E.) Mean (S.E.) 95% Significance Tolerance Interval®
(Units)! (Range) (Range) (Range) Confidence Interval . (p-Value) (Range)
Mineral
Phosphorus (% dw) 0.67 (0.022) 0.63 (0.022) 0.035 (0018) <0:0093;-0.080 0.100 0.49, 0.87
(0.64-0.71) (0.58 - 0.68) (0.0036:>70.072) (0.48 - 0.87)
Potassium (% dw) 1.13 (0.031) 1.02 (0:031) 0.11 (0.043) 0.0051,0.22 0.042 0.92,1.21
(1.11-1.17) (0.88+1.08) (0.046 -0:23) (0.90 - 1.26)
Sodium (% dw) 0.022 (0.0033) 0.015 (0.0033) 0.0070 (0:0046) ~0.0043, 0.018 0.180 0, 0.066
(0.018 - 0.027) (0.012 ~0:023) (0.0039-- 0.013) (0.0054 - 0.077)
Zinc (mg/kg dw) 29.14 (0.82) 30.08(0.82) -0.94°(0:82) -2.96, 1.08 0.297 27.27,44.95
(27.31:431.57) (28.22- 3K74) E285,1.07) (25.07 - 48.49)
Vitamin (mg/kg dw)
Vitamin E 162:17 (1577) 158.20%1.77 3.97(2.50) -2.16,10.10 0.164 41.91, 205.89
(158.92:0165:82)  (O153.15-.162:63) (2:38 - 7.55) (84.07 - 162.76)

ldw = dry weight; fw ={resh weight; FA = fatty acid.
ZMON 88701 plants,were-sprayed with(dicaniba and glufosinate:

*Mean (S.E.) = least-square mean (staridard error):

*Control refers to the non-biotechnology derived, coftventional control (Coker 130).
With 95% confidence, intetvabcontains 99% of the values expressed in the population of commercial substances. Negative limits set to zero.
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Table H-16. Statistical Summary of Site SCEK Cottonseed Anti-nutrients for MON 88701 vs. Conventional Control

Difference (MON 88701 minus Control)

MON 887012 Control* Commercial
Analytical Component Mean (S.E.)* Mean (S.E.) Mean (S.E.) 95% Significance Tolerance Interval’
(Units)! (Range) (Range) (Range) Confidence Interval = (p-Value) (Range)
Cyclopropenoid Fatty Acid (% Total FA)
Dihydrosterculic Acid 0.15 (0.0087) 0.15 (0.0087) 0.0014 (0:012) ~0:029,-0.031 0914 0.078, 0.25
(0.12-0.18) (0.14-0.15) (-0.023370.043) (0.038 - 0.23)
Malvalic Acid 0.41 (0.029) 0.43 (0:029) 20.022 (0.041) -0:12, 0:078 0.607 0.23, 0.54
(0.33-0.52) (0.39+0.406) (-0.11 - ©:13) (0.11-0.59)
Sterculic Acid 0.23 (0.014) 0.24 (0.014) -0011 (0.020) -0.060, 0.038 0.607 0.17,0.27
(0.19-0.28) (0.22 +025) (=0.060-- 0,060) (0.061 - 0.34)
Gossypol (% dw)
Free Gossypol 1.10 (0.029) 1.13:(0.029) -0:0930,(0.027) -0.096, 0.035 0.303 0.099, 1.57
(1.05- 118) (1506 #1-20) (-0.086.- 0.00085) (0.50 - 1.41)
Total Gossypol 1,17 (0.025) 1:07 (0:025) 0.10%0.031) 0.026, 0.18 0.017 0.064, 1.76
(1.13:90.23) (1.05-.1:20) (0.074 - 0.13) (0.56 - 1.61)

'dw = dry weight;\FA = fatty, acid,
ZMON 88701 plants,were.sprayedwith(dicamba and glufosmate:

3Mean (S.E.) = least-square mean (standard, error)

*Control refers to the non-biotechnology derived, coftventional control (Coker 130).
With 95% confidence, intervalcontains 99% of the values expressed in the population of commercial substances. Negative limits set to zero.
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Table H-17. Statistical Summary of Site TXPL Cottonseed Nutrients for MON 88701 vs. Conventional Control

Difference (MON 88701 minus Control)

MON 887012 Control* Commercial
Analytical Component Mean (S.E.)* Mean (S.E.) Mean (S.E.) 96% Significance Tolerance Interval®
(Units)' (Range) (Range) (Range) Confidence Interval~" (p-Value) (Range)
Proximate (% dw)
Ash 3.85(0.051) 3.46 (0.051) 0.40(0:072) 022, 057 0.001 3.42,4.65
(3.77-3.92) (3.34-3.61) (0:24 - 0.58) (3.18 - 4.68)
Calories 498.01 (2.54) 494 42 1(2.54) 3.59 (3:47) 24.90;92.07 0.340 457.61, 527.56
(489.04 - 502.78)  (489:10 - 500.98) (-1.24+ 13.6%) (466.09 - 509.91)
Carbohydrates 44.03 (0.48) 46.39 (0:48) -2.36+(0.64) -3.92,-0.79 0.010 40.26, 56.45
(42.73 - 45.99) (45.65.= 47:07) (=3:73 2<0:88) (43.28 - 54.90)
Moisture (% fw) 6.88:(0:21) 7.4940.20) =059 (0.29) -1.30,0.13 0.090 4.79,9.92
(6:32-7:37) (711 «F79) (-1,47 - 0.18) (6.05 - 10.50)
Protein 2943 (0,24) 28.48.(0.24) 0.95(0.29) 0.24, 1.66 0.017 22.30,29.41
(29.06:530.14) (28.09°-.28577) (0:38 - 1.82) (20.58 - 29.28)
Total Fat 22.71.00.48) 2570 (0648) 1.01 (0.65) -0.58, 2.61 0.169 15.01, 28.51
(2094 - 23.59) (20.71%22.88) (0.15 - 2.88) (16.58 - 25.25)
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Table H-17. Statistical Summary of Site TXPL Cottonseed Nutrients for MON 88701 vs. Conventional Control (continued)

Difference (MON 88701 minus Control)

MON 887012 Control* Commercial
Analytical Component Mean (S.E.)* Mean (S.E.) Mean (S.E.) 95% Significance Tolerance Interval’
(Units)" (Range) (Range) (Range) Confidence Interval = (p-Value) (Range)
Fiber (% dw)
Acid Detergent Fiber 25.53 (0.37) 25.53 (0.37) 0.0023 (0:41) -1.04,1.01 0.995 22.24,31.96
(25.31 - 25.83) (24.51-26.91) (-1.0830.91) (23.42-31.62)
Crude Fiber 17.93 (0.38) 18.10 (0.38) ~0.17 (0.45) -1026, 0.92 0.716 16.93,22.68
(17.17 - 18.84) (17.35+719.63) (-1.48 -d:07) (16.92 - 23.32)
Neutral Detergent Fiber 29.75 (0.41) 32.12 (0.41) <2238 (0.58) =3.80, -0.96 0.006 27.03,42.49
(28.74 - 30.56) (30.49 +33.05) (*4.31)--0.26) (29.27 - 40.63)
Total Dietary Fiber 39.54 (0.62) 40:47+0.62) -0.93°(0:72) -2.69, 0.83 0.245 34.52,52.58
(38.76:40.86) (39.15- 42009) E324,50.56) (37.29 - 48.60)
Amino Acid (% dw)
Alanine 1.07 (0.019) 1:05 (0:019) 0.022:(0.026) -0.042, 0.086 0.438 0.86, 1.11
(1.05:9b.10) (0.97°-.1420) (-0:040 - 0.12) (0.83-1.22)
Arginine 3.25:0°074) 32510:074) -0.0020 (0.10) -0.26, 0.25 0.985 2.38,3.47
(305 - 3333) (2.94%3.49) (-0.34-0.39) (2.30-3.55)
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Table H-17. Statistical Summary of Site TXPL Cottonseed Nutrients for MON 88701 vs. Conventional Control (continued)

Difference (MON 88701 minus Control)

MON 887012 Control* Commercial
Analytical Component Mean (S.E.)* Mean (S.E.) Mean (S.E.) 95% Significance Tolerance Interval’
(Units)" (Range) (Range) (Range) Confidence Interval = (p-Value) (Range)
Amino Acid (% dw)
Aspartic Acid 2.51(0.047) 2.45(0.047) 0.060 (0:06%7) -0.10,0.22 0.407 1.94,2.57
(2.43 -2.55) (2.26 - 2.62) (-0.092-'0.29) (1.79 - 2.72)
Cystine 0.41 (0.015) 0.40 (0:015) 0:0068 (0.017) -00034, 0.047 0.697 0.31,0.45
(0.39-0.43) (0.36-0.45) (-0.030 -©:073) (0.29 - 0.47)
Glutamic Acid 4.94 (0.13) 5.02 (0.13) <0072 (0.19) -0.53,0.39 0.714 3.74,5.28
(4.73-5.14) (4.41 +5332) (-0.44-- 0.73) (3.39-5.45)
Glycine 1.12 (0.022) K11 (0:022) 0.0062°(0.031) -0.070, 0.082 0.849 0.90, 1.14
(1.07:115) (1.03- 149) (<0:073.0.12) (0.85-1.23)
Histidine 0.77.(0.018) 0.76(0.018) 0:017 £0:026) -0.046, 0.079 0.538 0.59, 0.81
(0.73- 0,81) (0271:20.82) ¢-0.062"- 0.091) (0.57-0.84)
Isoleucine 0.95(0.013) 0.93(0:013) 0.013 (0.017) -0.027, 0.054 0.457 0.75, 0.96
(0.93:=0.97) (0;89*- 0097) (-0.023 - 0.051) (0.72 - 1.03)
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Table H-17. Statistical Summary of Site TXPL Cottonseed Nutrients for MON 88701 vs. Conventional Control (continued)

Difference (MON 88701 minus Control)

MON 887012 Control* Commercial
Analytical Component Mean (S.E.)* Mean (S.E.) Mean (S.E.) 95% Significance Tolerance Interval’
(Units)" (Range) (Range) (Range) Confidence Interval = (p-Value) (Range)
Amino Acid (% dw)
Leucine 1.58 (0.026) 1.55 (0.026) 0.028 (0:037) 20.064;-0.12 0.486 1.25,1.62
(1.52-1.61) (1.45-1.64) (-0.072>-0.16) (1.20 - 1.72)
Lysine 1.26 (0.026) 1.24 (0:026) 0:024 (0.03% -00067, 0.12 0.537 1.01, 1.30
(1.21-1.33) (1.19+71.33) (-0.11 - 0:13) (0.99 - 1.44)
Methionine 0.40 (0.021) 0.39 (0.021) 0.016 (0:029) -0.056, 0.088 0.605 0.32,0.38
(0.37-0.44) (0.32 ~0:44) (=0.066 - 0.12) (0.29 - 0.49)
Phenylalanine 1.51 (0.034) 1:48 (0.034) 0.026(0.048) -0.092, 0.14 0.614 1.12, 1.58
(1.46:X1.55) (1.36- 1.61) E0714,20.19) (1.10 - 1.63)
Proline 1.04.(0.024) 1.04+(0.024) 0:0028-0:033) -0.079, 0.084 0.935 0.83, 1.08
(099 - L) (-0t 119 (-0:12°- 0.10) 0.79-1.17)
Serine L17(0.031) 1.11¢0:031) 0.00043 (0.044) -0.11, 0.11 0.992 0.83,1.21
(1.06:="1.13) (0;97*-1417) (-0.087 - 0.16) (0.81-1.24)
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Table H-17. Statistical Summary of Site TXPL Cottonseed Nutrients for MON 88701 vs. Conventional Control (continued)

Difference (MON 88701 minus Control)

MON 887012 Control* Commercial
Analytical Component Mean (S.E.)* Mean (S.E.) Mean (S.E.) 95% Significance Tolerance Interval’
(Units)" (Range) (Range) (Range) Confidence Interval = (p-Value) (Range)
Amino Acid (% dw)
Threonine 0.89 (0.016) 0.86 (0.016) 0.032 (0:022) ~07022,-0.086 0.197 0.72, 0.89
(0.86 - 0.92) (0.80-0.91) (-0.026>-°0.10) (0.67 - 0.96)
Tryptophan 0.42 (0.013) 0.43 (0:013) £0:0094 (0.018) -00054, 0.035 0.626 0.34,0.42
(0.40 - 0.44) (0.38+0.47) (-0.070 -©:030) (0.31 - 0.46)
Tyrosine 0.84 (0.017) 0.81 (0.017) 0.031 (0:024) -0.028, 0.089 0.245 0.67,0.84
(0.82 - 0.86) (0.74 <0=87) (=0.048- 0.12) (0.63-0.91)
Valine 1.26 (0.030) 1,23 (0:030) 0.024)(0.042) -0.079, 0.13 0.586 1.00, 1.28
(1.21.X129) (1.46- 1.29) (<0:046<.0.12) (0.97 - 1.36)
Fatty Acid (% Total FA)
14:0 Myristic 0.86 (0.010) 0:84 (0:010) 0.0¥7(0.013) -0.016, 0.050 0.246 0.16, 1.37
(0.84:$0.88) (0.817-.0:87) (-0.010 - 0.047) (0.45-1.04)
16:0 Palmitic 23.1570.14) 23.0T (0024) 0.13 (0.16) -0.27,0.53 0.443 16.54, 30.55
(22852 - 23.62) (22.86523.25) (-0.27-0.76) (19.11 - 26.73)
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Table H-17. Statistical Summary of Site TXPL Cottonseed Nutrients for MON 88701 vs. Conventional Control (continued)

Difference (MON 88701 minus Control)

MON 887012 Control* Commercial
Analytical Component Mean (S.E.)* Mean (S.E.) Mean (S.E.) 95% Significance Tolerance Interval’
(Units)" (Range) (Range) (Range) Confidence Interval = (p-Value) (Range)
Fatty Acid (% Total FA)
16:1 Palmitoleic 0.48 (0.0058) 0.46 (0.0058) 0.016 (0.0072) -0:0018;-0.034 0.070 0.39, 0.70
(0.47 - 0.49) (0.45-0.47) (0.0040>0.039) (0.44 - 0.67)
18:0 Stearic 2.35(0.025) 2.46 (04025) 50.11 (0.028) -0018, -0.047 0.006 1.98, 2.95
(2.30-2.43) (2.40-2.52) (-0.16 - -6,097) (1.98-2.97)
18:1 Oleic 16.34 (0.078) 16.16 (0.078) 0218 (0511) =0.083, 0.45 0.143 11.38,20.64
(16.22 - 16.45) (15.86 +16.44) (-0.14--0,53) (13.71 - 18.39)
18:2 Linoleic 55.42 (0.2 55:5840.21) -0.15°(0:29) -0.87,0.56 0.616 47.49, 63.18
(54.97:%55.95) (55.18~- 56013) E116,20.77) (49.78 - 59.61)
18:3 Linolenic 0:17 (0:0056) 0.14¢0.0056) 0:0057 £0:0079) -0.014, 0.025 0.497 0.060, 0.24
(0:37- 0,18) (0°16:20.17) (0.00091 - 0.011) (0.10-0.29)
20:0 Arachidic 0,2810.0055) 0,28 (0:00559 -0.0041 (0.0078) -0.023, 0.015 0.618 0.17,0.38
(0.27:=0.28) (0,28 0029) (-0.0061 - -0.0022) (0.20 - 0.36)
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Table H-17. Statistical Summary of Site TXPL Cottonseed Nutrients for MON 88701 vs. Conventional Control (continued)

Difference (MON 88701 minus Control)

MON 887012 Control* Commercial
Analytical Component Mean (S.E.)* Mean (S.E.) Mean (S.E.) 95% Significance Tolerance Interval’
(Units)" (Range) (Range) (Range) Confidence Interval = (p-Value) (Range)
Fatty Acid (% Total FA)
22:0 Behenic 0.16 (0.0015) 0.16 (0.0015) 0.0020 (0:0020) 70:0029,-0.0068 0.362 0.070, 0.21
(0.16 - 0.16) (0.16 - 0.16) (-0.00054)-0.0042) (0.051-0.19)
Mineral
Calcium (% dw) 0.16 (0.0016) 0.14.€0:0016) 0.021 (00023) 0:015,0.027 <0.001 0.058, 0.21
(0.16 - 0.16) (013 - 0.14) (0.0185 0.023) (0.081 -0.18)
Copper (mg/kg dw) 10.49 (0.15) 9.98 (0,75) 0.51(0.22) -0.023, 1.04 0.057 2.97,12.86
(10.09 - 10.87PH (9.58-10,41) (0512 21+29) (4.46 - 11.62)
Iron (mg/kg dw) 60.47:(5.67) 7902 (5.67) 4.8.5547.06) -35.82,-1.28 0.039 47.30,97.12
(56:94 - 66:50) (6745 £95.10) (=38.15 - 40:95) (39.49 - 114.34)
Magnesium (% dw) 0.35.(0.0045) 0.34 (0:0045) 0.019(0.0040) 0.0087, 0.028 0.003 0.28, 0.47
(0.35:€0.37) (0.337-.0:34) (070082 - 0.024) (0.31 - 0.46)
Manganese (mg/kg dw) 10.9%¢0.34) 9.04%(0.34) 1.86 (0.48) 0.70, 3.03 0.007 9.07,17.33
(10498 - 11:37) (8.83%9.54) (0.64 - 2.54) (9.07 - 17.14)
Monsanto Company 11-CA-220F 338 of 343



Table H-17. Statistical Summary of Site TXPL Cottonseed Nutrients for MON 88701 vs. Conventional Control (continued)

Difference (MON 88701 minus Control)

MON 887012 Control* Commercial
Analytical Component Mean (S.E.)* Mean (S.E.) Mean (S.E.) 95% Significance Tolerance Interval’
(Units)! (Range) (Range) (Range) Confidence Interval = (p-Value) (Range)
Mineral
Phosphorus (% dw) 0.58 (0.0099) 0.57 (0.0099) 0.0036 (0:011) -0:022,-0.030 0.742 0.49, 0.87
(0.56 - 0.61) (0.54 - 0.60) (-0.0098"0.018) (0.48 - 0.87)
Potassium (% dw) 1.01 (0.023) 0.87 (0:023) 0.14 (0.033) 00062,.0.22 0.004 0.92,1.21
(0.98 - 1.06) (0.79+70.93) (0.073 -©:27) (0.90 - 1.26)
Sodium (% dw) 0.024 (0.010) 0.047 (0.010) -0023 (0.014) -0.058, 0.012 0.161 0, 0.066
(0.019 - 0.027) (0.019 ~+0:090) (£0.065,-'0.0062) (0.0054 - 0.077)
Zinc (mg/kg dw) 34.10 (0.49) 347°96+0.45) -0.86(0:64) -2.44,0.71 0.227 27.27,44.95
(33.36:35.30) (33.70- 35(89) E231,41.61) (25.07 - 48.49)
Vitamin (mg/kg dw)
Vitamin E 114:39 (2575) 103.66%2.75) 10:937(3.90) 1.20,20.26 0.033 41.91, 205.89
(107.81:0018:39) (93,92 109.90) (6.69 - 14.40) (84.07 - 162.76)

'dw = dry weight;\fw ={resh weight;-F A = fatty acid.

ZMON 88701 plants,were.sprayedwith(dicamba and glufosmate:

3Mean (S.E.) = least-square mean (standard, error)

*Control refers to the non-biotechnology derived, coftventional control (Coker 130).

With 95% confidence, intervalcontains 99% of the values expressed in the population of commercial substances. Negative limits set to zero.
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Table H-18. Statistical Summary of Site TXPL Cottonseed Anti-nutrients for MON 88701 vs. Conventional Control

Difference (MON 88701 minus Control)

MON 887012 Control* Commercial
Analytical Component Mean (S.E.)* Mean (S.E.) Mean (S.E.) 95% Significance Tolerance Interval’
(Units)! (Range) (Range) (Range) Confidence Interval = (p-Value) (Range)
Cyclopropenoid Fatty Acid (% Total FA)
Dihydrosterculic Acid 0.16 (0.0047) 0.16 (0.0047) -0.0044 (0.0066) ~07021,-0.012 0.533 0.078, 0.25
(0.14-0.17) (0.15-0.17) (-0.026370.021) (0.038 - 0.23)
Malvalic Acid 0.41 (0.020) 0.47 (0:020) 20.054 (0.029) -0:12, 0:017 0.112 0.23, 0.54
(0.33-0.47) (0.44-0.49) (-0.16 - 0,0068) (0.11-0.59)
Sterculic Acid 0.23 (0.013) 0.26 (0.013) -0026 (0.018) -0.070, 0.017 0.189 0.17,0.27
(0.18-0.27) (0.25 +0227) (-0.085-- 0,024) (0.061 - 0.34)
Gossypol (% dw)
Free Gossypol 0.98 (0.024) 0.93:(0.024) 0:054 (0.033) -0.028, 0.14 0.157 0.099, 1.57
(0:9P- 1:006) (0:91 £0.95) (=0.025 - 0.13) (0.50 - 1.41)
Total Gossypol 1,06 (0.024) 1:01 (0:024) 0.053-(0.022) -0.00013, 0.11 0.050 0.064, 1.76
(1.03:90.1.1) (0.97°-.1105) (-0.021 - 0.092) (0.56 - 1.61)

'dw = dry weight;\FA = fatty, acid,

ZMON 88701 plants,were.sprayedwith(dicamba and glufosmate:

3Mean (S.E.) = least-square mean (standard, error)

*Control refers to the non-biotechnology derived, coftventional control (Coker 130).

With 95% confidence, intervalcontains 99% of the values expressed in the population of commercial substances. Negative limits set to zero.
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