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An Application has been received from Monsanto Aalit Limited to amend th&ustralia
New Zealand Food Standards Cdtlee Code) to approve food derived from genetycall
modified (GM) herbicide-tolerant soybean MON 897&andard 1.5.2 — Food produced
using Gene Technology requires that GM foods uraargre-market safety assessment
before they may be sold in Australia and New Zedlan

Soybean MON 89788 has been genetically modifidzettolerant to the herbicide
glyphosate. FSANZ has undertaken a safety assassinglyphosate-tolerant soybean MON
89788. If approved, food derived from glyphosatierant soybean MON 89788 may enter
Australia and New Zealand as imported products. bt intended that MON 89788 be
cultivated in Australia or New Zealand

The herbicide tolerance trait introduced into glyghte-tolerant soybean MON 89788 is
conferred by expression in the plant of an enzy@i} EPSPS, derived from a common soill
bacterium. No marker genes are present in glypheasétrant soybean MON 89788.

Safety assessment

FSANZ has completed a comprehensive safety assessiffeod derived from glyphosate-
tolerant soybean MON 89788, as required under &tdntl5.2. The assessment included
consideration of (i) the genetic modification te blant; (ii) the potential toxicity and
allergenicity of the novel protein; and (iii) theraposition of glyphosate-tolerant soybean
MON 89788 compared with that of conventional soybea

The assessment of this Application identified nblmuhealth and safety concerns. On the
basis of the available evidence, including detadiedliies provided by the Applicant, food
derived from glyphosate-tolerant MON 89788 is cdased as safe and wholesome as food
derived from commercial soybean varieties.

Labelling

Foods derived from glyphosate-tolerant soybean MBORB8 will be required to be labelled
as genetically modified if novel DNA and/or novebtein is present in the final food. Studies
conducted by the Applicant show that the novelgirots present in the unprocessed grain.
Highly refined products, such as soybean oil, nat require labelling if they do not contain
novel protein or DNA.

Labelling addresses the requirement of paragraph)(8 of theFood Standards Australia
New Zealand Act 199provision of adequate information relating toddo enable
consumers to make informed choices.

Impact of regulatory options
Two regulatory options were considered in the assest: (1) no approval; or (2) approval

of food derived from glyphosate-tolerant soybeanMW&2788 based on the conclusions of
the safety assessment.



Following analysis of the potential costs and biseff each option on affected parties
(consumers, the food industry and government),a@biof this application is the preferred
option as the potential benefits to all sectorsveigh the costs associated with the approval.

Purpose
The Applicant seeks amendment to Standard 1.5¢bd produced using Gene Technology,

to include food derived from glyphosate-tolerangls@an MON 89788 in the Table to
clause 2.

Decision

Amend Standard 1.5.2 — Food produced using Genenbé&mgy, to include food derived
from glyphosate-tolerant soybean MON 89788 in thbl& to clause 2.

Reasons for Decision

An amendment to the Code approving food derivenh fgbyphosate-tolerant soybean
MON 89788 in Australia and New Zealand is approwedhe basis of the available scientific
evidence, for the following reasons:

the safety assessment did not identify any puldalth and safety concerns associated
with the genetic modification used to produce glygdite-tolerant soybean MON
89788;

food derived from glyphosate-tolerant soybean MQ@NM&B is equivalent to food from
other commercially available soybean varietieemmts of its safety for human
consumption and nutritional adequacy;

labelling of certain food fractions derived fronyghosate-tolerant soybean
MON 89788 will be required if novel DNA and/or peart is present in the final food,;
and

a regulation impact assessment process has beertakeh that also fulfils the
requirement in New Zealand for an assessment opkante costs. The assessment
concluded that the most appropriate option is op2ioan amendment to the Code.

Consultation

The Initial Assessment was advertised for publime®nt between 13 December 2006 and

7 February 2007. A total of six submissions wexeived during this period. The Draft
Assessment was advertised for public comment bet8esugust 2007 and 19 September 2007.
A total of nine submissions were received. A sumnadithese is provided iAttachment 3to

this Report.
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An Application was received from Monsanto Austrdlimited on 19 October 2006 seeking
approval for food derived from glyphosate-toleramybean Glycine makline MON 89788
under Standard 1.5.2 — Food produced using Geneoty.

The genetic modification involved the transferlod ¢p4 epspgene into soybean. This gene
is from a common soil bacterium and encodes theepr&€P4-EPSPS (5-enolpyruvyl-3-
shikimate phosphate synthase), which confers tober#éo the herbicide glyphosate.

A Final Assessment of the Application has been detag, including a comprehensive safety
assessment and consideration of issues raisediit gonsultation.

1. Background

The genetic modification in glyphosate-tolerantlssgn MON 89788 involves the
introduction of theep4 epspgene derived fromAgrobacteriunsp. strain CP4. Thep4 epsps
gene codes for an enzyme, 5-enolpyruvyl-3-shikinphtesphate synthase (EPSPS), which
confers tolerance to the herbicide glyphosate. HREPS enzyme is present in all plants,
bacteria and fungi and is essential for aromatimaracid biosynthesis. The normal mode of
action of glyphosate is to inhibit the endogendaspEPSPS, thus blocking the synthesis of
aromatic amino acids in cells which subsequentigl$eto the death of the plant. In contrast
to the plant EPSPS, the bacterial EPSPS is alblenttion in the presence of glyphosate,
therefore expression of CP4 EPSPS in the planvaltmntinued production of aromatic
amino acids in the presence of the herbicide.

The purpose of the modification is to provide gresweith an effective method for

controlling weeds, together with enhanced yielcepbtal relative to their previous herbicide
tolerant product, soybean line 40-3-2. Food froiybsan line 40-3-2 was approved in
Australia and New Zealand in 2000. The Applicaatest that soybean line MON 89788 has
equivalent herbicide tolerance, and thus the saseslwontrol benefits, as soybean 40-3-2.
However, soybean line MON 89788 is reported to layeld advantage due to
improvements in transformation technology that hall@ved the gene cassette to be directly
transformed into an elite soybean line, thus acatie further breeding improvements.

Glyphosate-tolerant soybean is not intended torbe/ngin Australia or New Zealand at this
time and therefore food from MON 89788 will be gesin imported foods only.

1.1 Current Standard

Standard 1.5.2 requires that genetically modifeatis undergo a pre-market safety
assessment before they may be sold in AustralidNawd Zealand. Foods that have been
assessed under the Standard, if approved, aré irstee Table to clause 2 of the Standard.

1.2 Overseas approvals

Glyphosate-tolerant soybean MON 89788 has beeroapgifor food and feed use and
environmental release in the United States (US RowbDrug Administration and the
USDA-Animal and Plant Health Inspection Serviced &anada (Health Canada and the
Canadian Food Inspection Agency).



Regulatory submissions for import approvals havenb@ will be made to countries that
import significant soybean or soybean productduoting China, Japan, Korea, the
Philippines and Taiwan.

2. The Issue / Problem

Before food derived from soybean line MON 89788 eater the food supply in Australia
and New Zealand, it must first be assessed fotysafel an amendment to the Code must be
approved by the FSANZ Board, and subsequently biéatbto the Australia and New
Zealand Food Regulation Ministerial Council (Mimisal Council). An amendment to the
Code may only be gazetted, once the MinisterialnCbyrocess has been finalised.

Monsanto Australia Limited has therefore applietidwe Standard 1.5.2 amended to include
food derived from soybean line MON 89788.

3. Objectives
The objective of this assessment is to determingtivn it would be appropriate to amend the
Code to approve the use of food derived from sayliea MON 89788 under
Standard 1.5.2. In developing or varying a foodidsad, FSANZ is required by its
legislation to meet three primary objectives, whach set out in section 18 of the FSANZ
Act. These are:

the protection of public health and safety;

the provision of adequate information relatingdod to enable consumers to make
informed choices; and

the prevention of misleading or deceptive conduct.
In developing and varying standards, FSANZ musi bisve regard to:

the need for standards to be based on risk analgsig the best available scientific
evidence;

the promotion of consistency between domestic atetnational food standards;
the desirability of an efficient and internatioryatlompetitive food industry;
the promotion of fair trading in food; and
any written policy guidelines formulated by the Nierial Council.
4. Key Assessment Questions
Based on information provided by the Applicant be hature of the genetic modification,
the molecular characterisation, the characterisatfdhe novel protein, the compositional

analysis and any nutritional issues, is food derifrem soybean line MON 89788 as safe as
that derived from conventional varieties of soyliean



Is there other available information, includingrfréhe scientific literature, general technical
information, independent scientists, other regulatmencies and international bodies, and
the general community that needs to be considered?

Are there any other considerations that would grflce the outcome of this assessment?

Food from soybean line MON 89788 has been evaluatedrding to the safety assessment
guidelines prepared by FSANZThe summary and conclusions from the full safety
assessment report @ttachment 2) are presented below. In addition to informatiapied
by the Applicant, other available resource mateneuding published scientific literature
and general technical information was used foragsessment.

5. Risk Assessment Summary

In conducting a safety assessment of food derivad fjlyphosate-tolerant soybean MON
89788, a number of criteria were addressed incfudin

(i) characterisation of the transferred genesy thiégin, function and stability;

(i) changes at the level of DNA, protein and ie thihole food;

(i) compositional analyses, and an evaluatiomténded and unintended changes; and
(iv) potential for the newly expressed proteindéoeither allergenic or toxic in humans.

Detailed molecular and genetic analyses of glyptestderant soybean MON 89788 indicate
that the transferred gene is stably integratedtimqolant genome as a single copy at one
insertion site, and is inherited in subsequent gaimns according to predicted patterns of
inheritance. There was no transfer of bacteriabantic resistance marker genes in this
modification.

The EPSPS protein present in glyphosate-toleraitesm MON 89788 has been assessed
previously for safety. These assessments have sti@vCP4 EPSPS administered directly
to animals at high doses is not toxic, and theeswie indicates no potential for this protein to
be allergenic to humans. The novel EPSPS proterpsessed at moderate levels in
glyphosate-tolerant MON 89788.

Compositional analyses of soybean grain did natakany meaningful differences between
glyphosate-tolerant MON 89788 and its non-GM corpad. The use of MON 89788 for
food would be expected to have minimal nutritionabact.

Overall, no potential public health and safety @nes have been identified in the
comprehensive assessment of glyphosate-tolerabeaoyMON 89788. On the basis of the
data provided in the present application, and cdlrarlable information, food derived from
glyphosate-tolerant soybean MON 89788 is considaseshfe and wholesome as food
derived from other soybean varieties.

1 FSANZ (2003) Information for Applicants — Format fapplying to amend the Australian New Zealandd=0o
Standards Code — Food Produced using Gene Technolog



6. Options

FSANZ is required to consider the impact of varicegulatory (and non-regulatory) options
on all sectors of the community, which includesstaners, food industries and governments
in Australia and New Zealand.

The two regulatory options available for this Aggliion are:

6.1 Option 1 —Status quo

Maintain thestatus qudoy not amending Standard 1.5.2 to approve thessalause of food
derived from glyphosate-tolerant soybean line MGN&3.

6.2 Option 2 — Approve food derived from soybeanrie MON 89788
Amend Standard 1.5.2 to permit the sale and usaoofderived from glyphosate-tolerant

soybean line MON 89788, with or without listing sf@ conditions in the Table to clause 2
of Standard 1.5.2.

7. Impact Analysis
7.1 Affected Parties
The affected parties to this Application include tbllowing:
consumers, particularly those who have concernatdiotechnology;
food importers and distributors of wholesale ingeatks;
the manufacturing and retail sectors of the foatligtry; and
Government generally, where a regulatory decisiay mpact on trade or WTO
obligations and enforcement agencies in partiontaw will need to ensure that any
approved products are correctly labelled.
The cultivation of soybean line MON 89788 may hamempact on the environment, which
would need to be assessed by the Office of the Gealenology Regulator in Australia and
by various New Zealand Government agencies inctuthie Environmental Risk
Management Authority and the Ministry of Agricukuand Forestry before cultivation in
either of these countries could be permitted. A& sitage, the Applicant has no plans for
cultivation in either country.
7.2 Benefit Cost Analysis
In the course of developing food regulatory measstatable for adoption in Australia and

New Zealand, FSANZ is required to consider the ichp all options on all sectors of the
community, including consumers, the food industrgl governments in both countries.



The regulatory impact assessment identifies anbhates, though is not limited to, the costs
and benefits of the regulation, and its healthneoaic and social impacts.

Following public consultation on the Initial Assesnt, FSANZ has identified the following
potential costs and benefits of the two regulatptjons:

7.2.1  Option 1 — status quo

Consumers:

Government:

Industry:

Cost in terms of a possible restriction in theilabality of soybean products if
MON 89788 soybean is present in imported foods.

No impact on consumers wishing to avoid GM foadsfood from glyphosate-
tolerant soybean MON 89788 is not currently pemdiin the food supply.
However, food derived from glyphosate-tolerant saybline 40-3-2 is
permitted.

No immediate impact.

Potential impact if considered inconsistent witff@/obligations but impact
would be in terms of trade policy rather than inggmment revenue.

No immediate impact.
Cost in terms of restricting innovation in fooa/prproduction for both growers
and other sectors of the food industry. Cost tdfdloe industry to source either

segregated or non-GM supplies.

Possible restriction on soybean imports as MONB8%bybean is already
approved overseas and likely to be commercialige2009.

Potential longer-term impact - any successful Weh@allenge has the potential
to impact adversely on food industry.

7.2.2 Option 2 — approve food derived from glyphegalerant soybean MON 89788

Consumers:

Government:

No direct impact.

Possible benefit of lower prices, to the exteat #avings from production
efficiencies are passed on.

Benefit of access to a greater range of produacisiding imported food
products containing ingredients derived from soybi&®N 89788.

Possible cost to consumers wishing to avoid GMiflop a potential restriction
of choice of products, or increased prices for @i-food, although impact
expected to be minimal as glyphosate-tolerant sayliee 40-3-2 is already
widely cultivated.

No direct impact. Benefit that if MON 89788 soyhewmas detected in soybean
imports, approval would ensure compliance of thoselucts with the Code.



This would ensure no potential for trade disruptorregulatory grounds.

Approval of MON 89788 soybean would ensure no lecnkith WTO
responsibilities.

This decision is likely to impact on monitoringsaeirces of state, territory and
New Zealand enforcement agencies, as certain fo@dsged from glyphosate-

tolerant MON 89788 would be required to be labelisdjenetically modified,

increasing the costs incurred in monitoring for pinesence of GM foods.

Industry: No direct impact. Approving soybean line MON 88%vift not have any
significant cost implications and this is reflectgdthe Business Cost
Calculator afAttachment 4.

Benefit to importers and distributors of overstaxl products as the product
range is extended.

Benefit for food manufacturers in that the chateaw ingredients is
extended.

Benefit to food retailers in an increased prodaoge.

Benefit to importers of processed foods contairsiogbean as an ingredient as
foods derived from MON 89788 soybean would be caanphwith the Code.

Possible cost to food industry as some food ingred derived from soybean
MON 89788 will be required to be labelled as geradty modified.

7.3 Comparison of Options

As food from glyphosate-tolerant soybean MON 8988 been found to be as safe as food
from conventional varieties of soybean, option likisly to be inconsistent with Australia and
New Zealand’s WTO obligations. Option 1 would atdter little benefit to consumers wishing
to avoid GM foods, as approval of soybean MON 8988ther countries could limit
supplementation of the Australian and New Zealaadket with imported soybean products.
Option 1 is also unlikely to offer significant bdméo those consumers wishing to avoid GM
foods as soybean MON 89788 is intended to supeggdhosate-tolerant soybean 40-3-2,
which is already widely cultivated and likely to peesent in imported food products.

Under Option 2, primary producers would benefitriran increased choice of crop lines with
potentially lower production costs and higher yselahich could flow on to other sectors
including consumers in Australia and New Zealantba®r food prices. Given MON 89788
is already approved in the United States, optisrogld also have the benefit of minimising
trade disruption in the event of co-mingling of M@NI788 with other approved varieties of
GM soybean.

As MON 89788 soybean has been found to be sateufman consumption and the potential
benefits outweigh the potential costs, Option 2aarendment to Standard 1.5.2 of the Code
giving approval to glyphosate-tolerant soybean M&IN88, is therefore the preferred
option.



8. Communication

This is a routine approval matter. As a resultAR& has applied a basic communication
strategy to Application A592. This involves advarg the availability of assessment reports
for public comment in the national press and makinegreports available on the FSANZ
website. We will issue a media release drawingnalists’ attention to the matter.

The Applicant and individuals and organisations wiade submissions on this Application
will be notified at each stage of the Applicatidqproval of the proposed variation to the
Code will be notified to the Ministerial Councilh& Applicant and stakeholders, including
the public, will be notified of the gazettal of ctrges to the Code in the national press and on
the website.

FSANZ provides an advisory service to the jurigdits on changes to the Code.

0. Consultation
9.1 Public Consultation

The Initial Assessment was advertised for publimeent between 13 December 2006 and
7 February 2007. Six submissions were receivedhduhis period. The Draft Assessment
was advertised between 8 August 2007 and 19 Septe20B7. A total of nine submissions
were received. A summary of these is provideAtiachment 3 to this Report. FSANZ has
taken the submitters’ comments relevant to foodtgahto account in preparing the Final
Assessment of this application. The main issue®dain public comments are discussed
below.

9.1.1 Enforcement costs

The NSW Food Authority and Queensland Health hadecated that there are extensive
costs incurred in monitoring for the presence of kM, as detection of GM foods is more
complex and expensive than other food regulatorgsmess. Both jurisdictions believe that
the cost benefit analysis included in the DAR wmuiificient and that there is a need to
consider a national enforcement strategy surrogn@ikl food approvals. The NSW Food
Authority have indicated that they intend to come®a process involving all jurisdictions to
discuss this matter

9.1.1.1 Response

The costs associated with detecting GM from non-$&Mrces depends on the level of detail
required for the investigation, as the number tbishuced genetic traits is relatively small
compared to the number of individually approved (&Ms. Routine detection methods can
distinguish a GM from a non-GM source when genetaterial is present, however other
analyses could be required for event-specific dietec

Costs associated with the enforcement by jurisahstiof any new food regulatory measure
are considered by FSANZ in the Regulatory Impaate®hent (RIS) and are not unique to
GM foods.



Inevitably, enforcement costs would be expecteadstmover time as a result of the need to
regulate an ever-increasing number of new foodtagdi processing aids and novel
technologies in the Code. Australia and New Zeataaarrent system of food regulation
provides for the discussion of such issues byiti@dmentation Sub-Committee (ISC).
FSANZ will work with the jurisdictions in developgna national enforcement strategy for
GM food.

9.1.2 Possible presence of residual CTP2 targegbiefide

The Institute of Environmental Science and Resehirlited (ESR) reviewed the Safety
Assessment of A592 at the request of the New Zddtaod Safety Authority (NZFSA). As
a result, NZFSA believes comment is required inRAR on whether any assessment for
residual CTP2 targeting peptide was performed,ifamolt a justification for the assumption
that the peptide was fully degraded should be plexyi

9.1.2.1 Response

Thecp4 epspgoding sequence in soybean MON89788 is precededchjoroplast transit
peptide sequenc€TP2 derived from thérabidopsis thaliana@pspgyene (Klee et al,

1987). The CTP2 transit peptide delivers CP4 EPSRISe chloroplast and is subsequently
cleaved from the pre—protein, yielding mature CPPSES with no CTP amino acids retained,
as confirmed by biochemical analysis.

While it is generally accepted in the literaturattbhloroplast transit peptides are rapidly
degraded after cleavagevivo by cellular proteases, the section of the safstgssment
dealing with characterisation of the novel prote&ts been amended to explain why it is
unlikely that residual CTP2 peptide is presentim plant.

It is also worth noting that the CTP2 transit peptirom Arabidopsis has been used in a
number of glyphosate tolerant GM crops, for exanpterne (A575), cotton (A355 and
A553), corn (A416 and A548), sugar beet (A378 ad@%3) and canola (A363).

9.1.3 Inadequate labelling of foods derived from @lahts

Three private submissions (lvan Jeray, Penelopdddoand Paul Elwell-Sutton) stated that
the labelling requirements for GM foods do not pdevsufficient information to allow
choice.

9.1.3.1 Response

Health Ministers on the former Australia New Zeal&wood Standards Council (ANZFSC)
resolved in July 2000 to require labelling of GM {3 with the words ‘genetically modified’
where novel DNA and/or protein from an approved Giety is present in the final food or
where the food has altered characteristics. Thadtirs resolved that highly refined food,
such as oils, sugars and starches that have undgergfining processes that have the effect
of removing DNA and/or protein, would be exemptirthese requirements. The labelling
provisions of Division 2 of Standard 1.5.2 (Appendi) came into effect in December 2001.



All food produced using gene technology is requicedndergo a pre-market safety
assessment before sale and use in Australia and2deland. As the safety of GM food is
assessed, labelling is primarily intended to previdormation to facilitate consumer choice.
GM food labelling allows consumers to purchasevaicaGM foods depending on their own
views and beliefs. These general labelling requinetsare based on the presence of novel
DNA and/or protein in the food rather than on thecpss used.

9.2 World Trade Organization (WTO)

As members of the World Trade Organization (WTQ)s#alia and New Zealand are
obligated to notify WTO member nations where preabosiandatory regulatory measures are
inconsistent with any existing or imminent intefoatl standards and the proposed measure
may have a significant effect on trade.

Guidelines for assessing the safety of GM foodsHseen developed by the Codex
Alimentarius Commission and have the status ofdstats for WTO purposes. The proposed
amendment to Standards 1.5.2 to allow food derirad soybean MON 89788 may be of
interest to other WTO member nations because taperto the safety of GM food and is
likely to have a liberalising effect on internatadrirade.

For these reasons, notification was recommendétetagencies responsible in accordance
with Australia’s and New Zealand’s obligations unttee WTO Sanitary and Phytosanitary
Measure (SPS) Agreements. Australia and New Zeaahsdequently notified the WTO
under the SPS Agreement to enable other WTO meodoertries to comment on the
proposed changes to standards. No responses wereaa in response to the notification.

10. Conclusion and Decision

Decision

Amend Standard 1.5.2 - Food produced using Genlenbéagy, to include food derived
from glyphosate-tolerant soybean MON 89788 in thblé& to clause 2.

Reasons for Decision

An amendment to the Code approving food derivenhfgbyphosate-tolerant soybean
MON 89788 in Australia and New Zealand is approoedhe basis of the available scientific
evidence, for the following reasons:

the safety assessment did not identify any puldalth and safety concerns associated
with the genetic modification used to produce ghygdite-tolerant soybean
MON 89788;

food derived from glyphosate-tolerant soybean MQN&B is equivalent to food from
other commercially available soybean varietieeimis of its safety for human
consumption and nutritional adequacy;

10



labelling of certain food fractions derived fronyghosate-tolerant soybean
MON 89788 will be required if novel DNA and/or pet is present in the final food;
and

a regulation impact assessment process has beertakeh that also fulfils the

requirement in New Zealand for an assessment oplante costs. The assessment
concluded that the most appropriate option is op®igan amendment to the Code.

11. Implementation and Review

It is proposed that the draft variation come irffea on the date of gazettal.

ATTACHMENTS

1.  Draft variation to théustralia New Zealand Food Standards Code
2.  Safety Assessment Report

3.  Summary of issues raised in public submissions

4. Business Cost Calculator Report
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Attachment 1

Draft variation to the Australia New Zealand Food Standards Code
Standards or variations to standards are considdgrebe legislative instruments for the
purposes of the Legislative Instruments Act (2@0@) are not subject to disallowance or

sunsetting.

To commence: on gazettal

[1] Standard 1.5.2f the Australia New Zealand Food Standards Codeigd by
inserting in thelable to clause 2

Food derived from glyphosate-tolerant soybean line
MON 89788

12



Attachment 2

SAFETY ASSESSMENT

APPLICATION A592: FOOD DERIVED FROM GLYPHOSATE-TOLE RANT
SOYBEAN MON 89788

SUMMARY AND CONCLUSIONS
Background

Glyphosate-tolerant soybean MON 89788 has beertigaltg modified for tolerance to the
broad-spectrum herbicide glyphosate. Tolerancengetred by expression of tiep4 epsps
gene in the soybean crop.

An earlier version of glyphosate-tolerant soybdiae, 40-3-2, is already approved under
Standard 1.5.2. Soybean line 40-3-2 currently actsoior 60% of the global production of
soybean. Glyphosate-tolerant soybean MON 8978Riiied to provide enhanced yield
potential relative to soybean line 40-3-2. Glyphedalerant soybean MON 89788 was
developed primarily for cultivation in the Unitetb&s and is not intended for cultivation in
Australia or New Zealand. Australia and New Zealangort a considerable quantity of
soybean and soybean products from the United StEbesefore, it is likely that, if approved,
imports of soybean and soybean products into Astad New Zealand will contain MON
89788.

In conducting a safety assessment of food derinad fjlyphosate-tolerant soybean

MON 89788, a number of criteria have been addressbading: a characterisation of the
transferred genes, their origin, function and sitgin the soybean genome; the changes at
the level of DNA, protein and in the whole foodngoositional analyses; evaluation of
intended and unintended changes; and the poténtitle newly expressed proteins to be
either allergenic or toxic in humans.

This safety assessment report addresses only &ety &nd nutritional issues. It therefore
does not address: environmental risks relatedg@tivironmental release of GM plants used
in food production; the safety of animal feed oinaads fed with feed derived from GM
plants; or the safety of food derived from the @i (conventional) plant.

History of Use

The cultivated soybeaglycine maxL.) Merr., is an annual crop grown commerciatly i
over 35 countries. Soybean is the dominant oilsexted in international markets (OECD,
2001). There are three major soybean products -asheaeal and oil. The primary use of
soybean meal is in animal feed, although a propois also used for human food products.
The principle processed fraction used by the fowllistry is soybean oil. There are no
human food uses for raw unprocessed soybeansyasdhtin high levels of trypsin
inhibitor which has anti-nutritional properties. significant proportion of the trypsin
inhibitor is destroyed by heat treatment.
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Description of the Genetic Modification

Glyphosate-tolerant soybean MON 89788 was genethtedgh the transfer of the

cp4 epspgene to the elite soybean line, A3244. Directdfaninto elite germplasm
accelerates subsequent introgression of the mtaitather soybean varieties and is reported to
provide a yield advantage compared to the alrepgyowed glyphosate-tolerant soybean
40-3-2.

Thecp4 epspgene is derived from the soil bacteridmgrobacteriunsp. strain CP4 which
encodes a version of the enzyme 5-enolpyruvyl-Ristatephosphate synthase

(CP4 EPSPS). Unlike the plant's own EPSPS, CP4 BER®Rtinues to function in the
biochemical pathway producing aromatic amino awids plant that has been treated with
glyphosate. There was no transfer of bacteriabaotic resistance marker genes in this
modification.

Detailed molecular and genetic analyses of glyptessderant soybean MON 89788 indicate
that the transferred gene is stably integratedtimtqolant genome as a single copy and is
inherited in subsequent generations accordingadipted patterns of inheritance.

Characterisation of Novel Protein

The mature CP4 EPSPS in glyphosate-tolerant soyldé€xx 89788 is identical to the
bacterial enzyme of 455 amino acids and is targetéide plant chloroplast, the site of
synthesis of essential aromatic compounds.

The novel protein is expressed at moderate lenadtyphosate-tolerant MON 89788
soybean plants. The mean level of CP4 EPSPS in (geed) was 140g/g fresh weight and
150 g/g dry weight. This is lower than the level of CPRSPS protein in the previous
glyphosate-tolerant soybean 40-3-2 (average 288 fresh weight).

Potential toxicity and allergenicity

The novel protein present in glyphosate-toleragbsan MON 89788 has been assessed
previously for safety; the CP4 EPSPS protein isgméin approved lines of canola, cotton,
soybean, potato, corn and lucerne. Previous assessimave shown that CP4 EPSPS
administered directly to animals at a high doswoistoxic, and the evidence does not indicate
any potential for this protein to be allergenidhiumans. Given its widespread use in
approved glyphosate-tolerant crops, CP4 EPSPS aswa history of safe use in food over

10 years.

Compositional Analyses

Compositional studies were conducted to estalbismutritional adequacy of glyphosate-
tolerant soybean MON 89788 compared to the non-@Mrol and conventionally produced
commercial soybean varieties. Components measnrgain samples were proximates
(protein, fat, ash and moisture), acid detergdmef(ADF), neutral detergent fibre (NDF),
amino acids, fatty acids (C8-C22), phytic acidpsin inhibitor, isoflavones, lectins, farinose,
stachyose, vitamin E and carbohydrates (by calompat
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In general, no differences of biological significanwere observed between glyphosate-
tolerant soybean MON 89788 and its non-GM countérpaod from glyphosate-tolerant
soybean MON 89788 is therefore considered to beposimonally equivalent to food from
the control and commercially available soybeanetas.

Soybean is known to be one of the major allergiods. The potential allergenicity of
soybean MON 89788 was compared to that of comnibre@ailable soybean varieties by
assessing IgE binding responses using sera fromrksoybean allergic patients. These
studies indicated that soybean MON 89788 does an Any greater potential to be
allergenic than commercially available soybeanetas.

Nutritional Impact

The detailed compositional studies are consideded@ate to establish the nutritional
adequacy of food derived from glyphosate-toleragbsan MON 89788. The introduction of
glyphosate-tolerant soybean MON 89788 into the fagaply would be expected to have
minimal nutritional impact. This was supported hg tesults of a broiler feeding study,
where no difference was found between birds fetsdientaining MON 89788 soybean meal
and those birds fed conventional soybean meal.diets

Conclusion

No potential public health and safety concerns Hmaen identified in the comprehensive
assessment of glyphosate-tolerant soybean MON 8@Wi&&he basis of the data provided in
the present application, and other available infdram, food derived from
glyphosate-tolerant soybean MON 89788 is considaseshfe and wholesome as food
derived from other soybean varieties.

1. INTRODUCTION

Monsanto Australia Ltd is seeking approval in Aaktrand New Zealand for food derived
from a genetically modified herbicide-tolerant segh MON 89788 under Standard 1.5.2 —
Food produced using Gene Technology inAlstralia New Zealan8ood Standards Code
Soybean MON 89788 has been modified for tolerantbd broad-spectrum herbicide
glyphosate. The intended product name for this saghs Roundup RReady2Yield™.

SoybeanGlycine maxL.) Merr) is an annual crop grown for meal and ©he primary use
of soybean meal is in animal feed, although a ptogpocan also be used for human food
products. The principle processed fraction usethbyfood industry is soybean oil. There
are no human food uses for unprocessed soybedhngyasontain high levels of trypsin
inhibitor which has anti-nutritional properties. significant proportion of the trypsin
inhibitor is destroyed by heat treatment.

The glyphosate tolerance trait in soybean MON 89g&Rie to the expression of the
bacterial enzyme 5-enolpyruvyl-3-shikimate phosplsithase (EPSPS) from
Agrobacteriunrsp. strain CP4. The EPSPS enzyme is present inaitqlbacteria and fungi
and is essential for aromatic amino acid biosynghd$e normal mode of action of
glyphosate is to bind to the endogenous plant ERPBIB&king its enzymatic activity which
subsequently leads to the death of the plant.
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The bacterial EPSPS enzyme has a lower bindingitgffior glyphosate, and therefore
expression of CP4 EPSPS in the plant allows coetimproduction of aromatic amino acids
in the presence of the herbicide.

Glyphosate-tolerant soybean enables the use oicdolb to provide effective weed control
during forage and seed production. An existing gbgate-tolerant soybean, 40-3-2,
currently accounts for 60% of the global soybeaaand is the most cultivated genetically
modified plant product to date. This new versiomglgphosate-tolerant soybean exploits
improvements in biotechnology and molecular-asdibteeding to enhance yield by 4-7%
compared to the existing variety, while maintaingffgctive weed control. This was
achieved by directly transforming the glyphosatermnt trait into an elite soybean variety
with favourable agronomic characteristics and hyjigids, allowing more efficient
introgression of the trait into other soybean \age

2. HISTORY OF USE
2.1 Donor organisms

Agrobacteriunsp. strain CP4 produces a naturally glyphosateaonteEPSPS enzyme and
was therefore chosen as a suitable gene dondnddrdrbicide tolerance trait (Padgedtel,
1996). The bacterial isolate CP4 was identifiethen American Type Culture Collection as
anAgrobacteriunspeciesAgrobacteriunspecies are known soil-borne plant pathogens but
are not pathogenic to humans or other animals.

2.2 Host organism

Cultivated soybear3lycine maxL.) Merr) is a diploidised tetraploid (2n=40) thie
Leguminosae family. Soybean is an annual cropishgtown commercially in over 35
countries world-wide. Soybean is the major oilsesgp in terms of world production and
trade in international markets. In 2005-2006 glgivaduction exceeded 219 million metric
tons. The major producers are the US, ArgentinaziBand China; these countries account
for 87% of total production (OECD, 2001). In 20@5yphosate-tolerant soybean line 40-3-2
accounted for 60% of global soybean production €5r2005).

The majority of soybean is processed for soybeaal msed in animal feed, and soybean oil
for human food uses. Soybeans are a traditionatsaf protein and oil for human
consumption. Foods that contain soybean proteinde bakery products, confections, meat
products, textured foods and nutritional supplesieioybean protein isolate is also the
protein source for soy—based infant formula, whieesamino acid and fatty acid profile is
very important (OECD, 2001). The oil is typicallged in margarine, shortening, cooking
oil, salad oil and mayonnaise. Lecithin, derivezhf crude soybean oil, is used as a natural
emulsifier, lubricant and stabilising agent.

There are no human food uses for raw unprocessdxans as they contain high levels of
trypsin inhibitor and lectins, both of which havaianutritional properties. A significant
proportion of both trypsin inhibitor and lectinsdestroyed by heat treatment. Phytic acid
present in soybean can reduce bioavailability aiesonineral nutrients (OECD, 2001).
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Soybean also contains phytoestrogens, naturallyrong isoflavone compounds that have a
number of biochemical activities in mammals. Th& loolecular weight carbohydrates
stachyose and raffinose are the cause of gas groduesulting in flatulence and are
considered to be anti-nutrients.

Soybeans contain several allergenic proteins tratause severe adverse reaction when
present in the diet of hypersensitive individu@&CD, 2001).

3. DESCRIPTION OF THE GENETIC MODIFICATION
3.1 Method used in the genetic modification

MON 89788 was generated Bgrobacteriummediated transformation of meristem tissue of
Asgrow soybean variety A3244, based on the metleoeldped by Martinell et al. (Martinell
et al, 2002).

TheAgrobacteriuramediated DNA transformation system is the basisabfiral plasmid-
induced crown-gall formation in many plants andvédl understood (Zambryski, 1992). The
genes of interest were inserted into the plasmigiden DNA sequences known as the Left
and Right Borders (LB and RB). These border seceenere isolated from the Ti plasmid
of Agrobacteriumand normally delimit the DNA sequence (T-DNA) tséarred into the
plant.

A double border, binary vector PV-GMGOX20, was usedenerate transformation event
MON 89788. This vector contains thp4 epspgoding region under the control of a
constitutive promotePV-GMGOX20 also contains both the left and righhsfer-DNA
(T-DNA) border sequences to facilitate transforimatiThe genetic elements present in
PV-GMGOX20 are shown in Table Agrobacterium tumefaciersdérain ABI was used as it
contains a disarmed Ti plasmid that is incapableddicing tumour formation because of the
deletion of the phytohormone genes originally pnése theAgrobacteriumTi plasmid.

Table 1: Genetic elements in plasmid PV- GMGOX20

Genetic Size in base pairs Function
element (position in
plasmid)
Intervening 51 (1-51) Sequences used in DNA cloning
sequence
FMV/Tsf1 1040 (52-1091) Chimeric promoter consisting of¢hdance sequences from the

35S promoter of the Figwort Mosaic virus (Richatsal, 1987)
and the promoter fromsflof Arabidopsis thalianancoding
elongation factor EF-1 alpha (Axelesal., 1989)

Tsfl 46 (1092-1137) 5’ non-translated leader (exorrdnfTsflof Arabidopsis
thalianaencoding elongation factor EF-1 alpha (Axetosl,
1989)

Tsfl 622 (1138-1759) Intron fromsflof Arabidopsis thalianancoding elongation
factor EF-1 alpha (Axelost al, 1989)

Intervening 9 (1760-1768) Sequences used in DNA cloning

sequence

CTP2 228 (1769-1996) Chloroplast transit peptide seqeidrom the ShkG gene 8f

thaliana(Kleeet al, 1987)
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Genetic Size in base pairs Function

element (position in
plasmid)

cp4 epsps 1368 (1997-3364) Codon optimised coding sequehtieeaaroA (epsps) gene from
Agrobacterium sp. Strain CP4 (Padgettal, 1996; Barryet al,
1997)

Intervening 42 (3365-3406) Sequences used in DNA cloning

Sequence

E9 643 (3407-4049) 3’ untranslated sequence frommithdose-1,5-bisphosphate
carboylase small subuniRbcS2 E9 gene from peaRisum
sativun). Transcriptional termination sequence and
polyadenylation signal sequence (Coruizal, 1984)

Intervening 43 (4050-4092) Sequences used in cloning

sequence

Left Border 442 (4093-4534) Left border sequenseesal for T-DNA transfer (Barkest al,
1983)

Intervening 86 (4535-4620) Sequences used in cloning

sequence

ori-V 397 (4621-5017) Origin of replication for mainteca of the plasmid in
Agrobacterium (Stalkeet al, 1981)

Intervening 1508 (5018-6525) Sequences used in cloning

sequence

rop 192 (6526-6717) Coding sequence for repressoriwigp protein for maintenance
of plasmid copy number iB. coli (Giza and Huang, 1989)

Intervening 417 (6718-7134) Sequences used in cloning

sequence

ori-PBR322 629 (7135-7763) Origin of replication from pBR3fi2 maintenance of plasmid in
E. coli (Sutcliffe, 1978)

Intervening 500 (7764-8263) Sequences used in cloning

sequence

aadA 889 (8264-9152) Bacterial promoter and coding segeidéor an aminoglycoside
modifying enzyme, 3'(9)-O-nucleotidyltransferaserir the
transposon Tn7 (Flingt al, 1985)

Intervening 136 (9153-9288) Sequences used in cloning

sequence

Right Border 357 (9289-9645) Right border sequesssential for T-DNA transfer (Depicket
al., 1982)

Intervening 19 (9646-9664) Sequences used in cloning

sequence

Following transformation, the meristems were plagedelection media containing
glyphosate to inhibit the growth of untransforméainp cells. Carbenicillin and Claforan
were used to prevent the growth of remaining Agetdraum. The meristems were then
placed in media conducive to root and shoot foromatand only those plants with normal
phenotypic characteristics were selected and tearesf to soil for growth and further
assessment.

RO plants were self-pollinated and the subsequérnil&nts screened for the presence of the
CP4-EPSPS protein, tolerance to glyphosate anithéonomozygosity of the inserted gene.
The progeny of the glyphosate-tolerant, homozyguasts were subjected to further
molecular and phenotypic analysis. Based on itersopphenotypic characteristics and
molecular profile, MON 89788 was selected for fertbharacterisation.
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These steps are summarised in Figure 1. The bigé&diea of MON 89788 is shown in
Figure 2.

Assembled Agrobacterium binary plasmid vector
PV-GMGOX20 and transferred to Agrobacterium
tumefaciens, strain AB|

v

Transformed A3244, a non-transgenic soybean variety,
meristem tissue with the vector PV-GMGOX20 in
Agrobacterium tumefaciens

.

Selected transformants and generated rooted shoots from the
transformed meristem tissues

:

Evaluated the transformed plants for tolerance to
glyphosale

.

Selected homozygous plants with quantitative polymerase
chain reaction method

'

Evaluated plants for insert integrity and tolerance to
glyphosate

v

Identified MON 89788 as lead candidate and further
evaluated its progeny generations in laboratory and ficld
studies

!

Conducted characterisation and
safety studies

!

Introgressed MON 897838 into other germplasms and
evaluated these for commercial performance

Figure 1: Development of MON 89788
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Figure 2: Breeding tree of MON 89788

Molecular characterisation was performed using g&heration. Generational stability
analyses were performed on®RRS’, R€’, R6", R6° and RY.

3.2 Genetic elements in vector

Plasmid PV-GMGOX20 is approximately 9.7 kb and eomg acps-epspgene expression
cassette within the left and right border regigqgproximately 5.4 kb of this vector is
backbone DNA and is not intended for incorporatitn the soybean genome.

Thecp4-epspexpression cassette T-DNA contains a chimericstraptional promoter
(PFMV/Tsf), and leader and an intron sequence derived frehdflgene (LTsfland
I-Tsfl), a chloroplast transit peptide sequence CTII322), thecp4 epspsoding sequence
(CS<cp4 epspp and a polyadenylation sequence from the Rbc&2 (BE9). This
expression cassette is identical to that usedarnrdnsformation of Roundup Ready Flex
cotton MON 88913, which was approved by FSANZ i0QQApplication A553).
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All genetic elements are shown in Table 1.
3.3 Function and regulation of the novel genes

The only novel gene introduced into soybean MONS&38cp4 epspsExpression of the
cp4 epspgene in the soybean plants confers tolerancectbenbicide glyphosate.

Since the early 1990s it has been known thatpideepspgene fromAgrobacteriunsp.

strain CP4 has the potential to provide high leeél®lerance to glyphosate when introduced
into plants. Glyphosate normally binds to the pBRSPS enzyme, blocking biosynthesis of
essential aromatic amino acids by the shikimatbvgay, which is common to plants,
bacteria and fungi. The bacterial CP4 EPSPS pragsma lower binding affinity with
glyphosate compared to most other EPSPS enzymeasamdore retains its high catalytic
efficiency in the presence of the herbicide. Theté@alcp4 epspgene has been modified to
optimise codon usage, which allows for higher eggian in plants. These changes to the
DNA sequence produce an identical CP4 EPSPS pr@tairisonet al, 1996) and do not
affect the functional activity of the expressedtpio.

Expression otp4-epspss regulated by the chimeric promofevV/Tsf1 which directs
constitutive expression op4 epspsn soybean, conferring tolerance to the herbiaitine
whole plant level.

The activity of the EPSPS enzyme in higher plactzics in the chloroplast (la-Cioppaal,
1986). The CP4 EPSPS protein is produced in thepagm and then targeted to the
chloroplasts via an N-terminal fusion with a chigliast transit peptide sequence (CTP2). The
CTP is typically cleaved on uptake of the matui@gin into the chloroplast, and is
subsequently rapidly degraded.

Thecp4 epspgene together with these plant regulatory elemigsgsbeen used previously to
confer glyphosate-tolerance in a range of food £iapluding canola, cotton, soybean,
sugarbeet, and corn.

3.4 Characterisation of the novel gene in soybean MONSF 88

Studies submitted:
Dickinson, E.C., N.G. Pineda, N.K. Scanlon, A.J.atéell and J.D. Masucci (2006) Molecular Analydis o
Glyphosate-Tolerant Soybean MON 89788. Unpublisledsanto Report MSL-20160

Masucci, J.D. (2006) Alignment of the MON 89788driDNA Sequence to the PV-GMGOX20
Transformation Vector DNA Sequence. Unpublished d&omio Report 06-RA-30-01

Insert and copy number

Analysis of the DNA introduced into glyphosate-talet soybean MON 89788 was
undertaken using a range of established molecetfiniques. Southern blot analyses were
performed on genomic DNA extracted from soybean MEIM88 and the parent soybean
cultivar A3244 as a control to assess the following

() number of insertions of the expression cassette;

(i)  number of copies of the expression cassette;
(i) integrity of the inserted gene expression cassette;
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(iv) presence or absence of plasmid backbone; and
(v) stability of the inserted DNA with conventional boeng over several generations.

Genomic DNA from soybean MON 89788 and A3244 waeslied with a variety of
restriction endonucleases and subjected to Soubietrianalyses. The plasmid
PV-GMGOX20 was used as a reference substance gaasia positive hybridisation control.
The Southern blot hybridisations, based on the atetlescribed by Southern (Southern,
1975), involved both short and long gel runs ineoritd improve the resolution of different
size molecular fragments. Individual Southern blatse tested with probes corresponding to
cp4 epspsthe promoter and polyadenylation sequence, amtramsforming plasmid
backbone. In all, ten radiolabelled probes corradpg to segments of DNA spanning the
entire length of the plasmid PV-GMGOX20 were usethie analyses.

The combined results from these multiple Southéwhdnalyses indicate that glyphosate-
tolerant soybean MON 89788 is characterised bythsence of one copy of the gene
cassette, inserted at a single locus in the soypeaome. No unexpected hybridisation bands
were detected. These results suggest that soyb€&dh 38788 does not contain any
additional DNA elements other than those expeata the insertion of thep4 epsps
expression cassette. Fragments corresponding tialggenes, regulatory elements or
backbone sequences derived from the transformiamgnptl were not detected. A map of the
inserted DNA presented below (Figure 3).

Not1 5234
Bpit1yy o, NetlliJi Neo 12031 Neo I 5540
Bpll 85 [ E-X»mi 5767

L-Tsf1 3
1-Ts#t

T$-CTP2 |
CS—cp4 epps
T-F9

P-FMUVITES
B-LeftBorder |

B-Right Border =

Figure 3: Map of the insertion event in glyphostikerant soybean MON 89788

The bold heavy line represents the genetic matesarted into the soybean genome. The lightertbrtbe left
and right of the insert represents genomic DNAiMiddial genetic elements are identified below theert. The
map was developed on the basis of Southern bloactaisation data and confirmed by DNA sequence

analysis.
PCR and sequence analysis

The organisation of the elements within the MON@®ihsert was confirmed by PCR
analysis of three overlapping regions of DNA thadrsthe entire length of the insert and
soybean genomic flanking regions. Sequence analgsionstrated that the sequence of the
insert (4303 base pairs) is identical to that efgene construct in the transforming plasmid.
The insert begins at base 9604 of plasmid PV-GMG@QX&ated in the right border region,
and ends at base 4242 in the left border regiois. §dguence analysis confirmed the
presence and organisation of the insert as showigure 3.
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Flanking regions and putative Open Reading Frame (&F) analysis

Studies submitted:
Dickinson and Masucci (2006) PCR and DNA Sequenaalysis of Conventional Soybean to Examine the
MON 89788 Insertion Site. Unpublished Monsanto Técdl Report MSL-20320.

Soybean genomic DNA on either side of the MON 89¢i{88 epspsnsert was also
sequenced. Such alignment can reveal potentidiiaieler addition of DNA sequence in
comparison to the wild-type genome at the sitdefihsertion event. PCR amplification of
soybean A3244 genomic DNA using primers that fldrdcp4 epspsnsertion site of

MON 89788 yielded a DNA product of ~650 base paingch was sequenced using the same
primers used for amplification. The A3244 sequemnas compared to 1103 base pairs of
MON 89788 genomic DNA at the 5’ end of the transgersert and 1060 base pairs at the

3’ end of the insert. Results from the DNA sequeta@parison indicated that 40 base pairs
of parental genomic DNA were deleted from the gftthe T-DNA insertion. In addition,

there are ten bases at the 5’ end and six basles atend of the insert that are not present in
this region of the parental soybean genome. Thimndeletion and insertion of DNA can
occur due to double strand break repair mechanisthe plant during th&grobacterium
mediated transformation process (Salomon and Put®®8). Based on this analysis, it can
be concluded that there is minor rearrangemertteoéhdogenous soybean genomic DNA at
the MON 89788 insertion site, and that the DNA ssmes flanking the insert are native to
the soybean genome. The junction regions betweems#ert and genomic DNA were further
analysed for their potential to be involved in greduction of chimeric proteins.

The production of unexpected chimeric proteins essalt of transgene insertion is of
particular relevance to food safety. In cases whtezee is 100% molecular identity between
the plasmid T-DNA and inserted DNA in the plantgdatil regulatory elements including
termination and polyadenylation signals are intdadre is little likelihood of unintended
formation of gene fragments that are transcriptigrative or likely to produce a chimeric
protein.

In the case of glyphosate-tolerant soybean MON89T®#8transformation event has not
resulted in any additions, deletions, rearrangemenpartial insertions of the gene of
interest, or its regulatory elements, as determinethe Southern blot, PCR analyses and
direct DNA sequencing of the entire insert regidonetheless, the applicant has provided a
bioinformatic evaluation of DNA sequences flankthg junctions of the inserted DNA in
MON 89788 for assessment of putative polypeptidies of the novel open reading frames
between stop codons were less than eight aming,amdbioinformatics analysis of the other
ten putative open reading frames was performedyubim ALLPEPTIDES, TOXIN5 and

ADG (the allergen database) databases. This issBed further in section 4.6.

3.5 Stability of the genetic changes

Segregation data

During the development of MON 89788, RO plants wesk-pollinated and the resulting R1
plants segregated with the expected 3:1 ratio basdle glyphosate tolerance phenotype.
Selected R1 plants that survived glyphosate treattmere subjected to quantitative PCR

analysis and a single plant that was homozygouthtmp4 epsp&xpression cassette was
selected.
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Self-pollination of this plant gave rise to the g&heration, with an expected segregation
ratio for this and subsequent self pollinated geti@ns of 100% positive for glyphosate
tolerance. Phenotypic frequency was compared bys@lmre analysis, which confirmed that
the insertedp4 epspsassette was segregating as expected (Table @&eThsults are
consistent with a single insertion event segregaditcording to Mendel’'s laws of genetics.

Table 2: Genotypic Segregation Data for MON 89788

Generation | No. of Plant Expected Observed c?
(% germ)* Positive Negative Positive Negative
R1 43 32.25 10.75 29 14 131
R2 58 58 0 58 0 Fixed
R3 240 (80%) 192 0 192 0 Fixed
R3 240 (85%) 204 0 204 0 Fixed
R3 240 (85%) 204 0 204 0 Fixed

! Percent germination

2 Expected number of glyphosate tolerant plants

% Observed number of glyphosate tolerant plantsli$& and glyphosate application

* Not significant at p0.05 (Chi-square = 3.84 at 1 df)

®> Number of plants (observed positives) was caledléased on number of seeds planted x percent
germination

Stability of the inserted DNA

In order to demonstrate the stability of the genetiange in MON 89788 over multiple
generations, additional Southern blot analyses werformed. Genomic DNA from four
generations of MON 89788 was examined (R4 — R7Fgpee 2). Genomic DNA from the
parental line A3244 and plasmid PV-GMGOX20 weredus® negative and positive controls
respectively.

Probes were used that spanned the insert regiothamdasmid backbone region. The
hybridisation patterns indicated that the inseii@N 89788 is stably integrated into the
soybean genome. No plasmid backbone DNA was detat&ny of the four generations
assessed.

3.6 Antibiotic resistance genes

No antibiotic marker genes are present in glypletaerant soybean MON89788. The
molecular characterisation shows that the regidside the T-DNA of plasmid
PV-GMGOX20 was not integrated into the soybean genduring transformation.
Consequently, the bacterial selectable marker getwhich confers resistance to the
antibiotics spectinomycin and streptomycin), is pigsent in glyphosate-tolerant soybean
MON 89788. The absence of the bacterial marker gettee plant was confirmed by
Southern hybridisation analysis using a probe epassing th@ad gene.
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4, CHARACTERISATION OF NOVEL PROTEINS
4.1 Function and phenotypic effects

Expression of the CP4 EPSPS protein in MON 89788tplconfers tolerance to the
herbicide glyphosate. This protein is one of maRBES proteins found in nature in a broad
range of organisms including plants, bacteria amgjif The bacterial CP4 EPSPS is naturally
highly tolerant to inhibition by glyphosate and tiones to have high catalytic efficiency in
the presence of the herbicide. Plant cells produttie CP4 EPSPS protein are therefore
tolerant to glyphosate because the enzyme contiouesiction when the plant's own EPSPS
has been inactivated by the herbicide.

Several glyphosate-tolerant varieties of corn, taaad soybean expressing CP4 EPSPS
have been assessed for safety previously and aretfgel on the market for use in food.

The mature 47.6 kDa CP4 EPSPS protein consistsiofgée polypeptide of 455 amino acids.

4.2 Protein Expression Analysis

Study submitted

Pineda N.G. and A. Silvanovich (2006) Assessmef@f4 EPSPS Protein Quantities in Leaf, Seed, Roof,
Forage Tissues from Second Generation Glyphosderara Soybean MON 89788 Produced in the U.S.
During 2005. Unpublished Monsanto study report M2R11-82

The levels of the CP4 EPSPS protein in leaf, sexd,and forage tissue of soybean MON
89788 were estimated using an enzyme-linked immunbesit assay (ELISA). For capture of
CP4 EPSPS, mouse monoclonal antibodies were usgoaiyolyclonal CP4 EPSPS
antibody was used for detection, with quantitatbéprotein levels accomplished by
interpolation from a CP4 EPSPS protein standardecurhe limit of detection of the ELISA
was estimated to be 0.2§/g fresh weight.

To produce the material for analysis, MON 89788 plasted at five field sites in the 2005
growing season. Sites represented geographies wbgbean is typically grown in the
United States — York County (Nebraska), Clinton @gylllinois), Warren County (lllinois),
Jackson County (Arkansas), and Fayette County (jOhio

Leaf tissue was collected four times over the gngwperiod: OSL1 (over-season leaves V3-
V4 growth stage); OSL2 (V6-V8 growth stage); OSM3Q-V12); an OSL4 (V14-V16

growth stage). Grain, root and forage were coltketieone time point only. 15 samples were
analysed for each tissue, except for forage, wbehg14 samples were analysed. The mean
levels of the CP4 EPSPS protein across the sité8%h.1, OSL2, OSL2, OSL4, grain, root
and forage were 300, 340, 330, 290, 150, 74 andr@&pdry weight respectively (Table 3).

The levels of CP4 EPSPS from the control soybeanv@ntional parental variety A3244)
were less than the assay limit of detection inisdlue types.
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Table 3: Summary of CP4 EPSPS protein levels inssues collected from MON 89788
produced in the US during 2005

Tissue CP4 EPSPS Range’ CP4 EPSPS Range LOQ /LOD

Type | pg/gFW (SD)' (ng/g FW) pg/gDW(SD)’ (ug/gDW) (pg/g FW)
OSL1* 54 (7.8) 40 — 66 300 (51) 220-380  0.57/0.26
OSL2* 60 (10) 42 — 80 340 (55) 250440  0.57/0.26
OSL3' S8(11) 40 - 79 330 (94) 200-520  0.57/0.26
OSL4' 75(17) 60— 110 290 (48) 210-390  0.57/0.26
Grain 140 (20) 98 — 170 150 (22) 110180  0.34/026
Root 22 (6.0) 13 - 38 74 (27) 41-150  0.57/0.11
Forage 59 (14) 41 - 94 220 (51) 140 -330  0.57/0.10

1. Protzin quantities are expressed as mean pg of CP4 EPSPS/g tissue on a fresh weight (FW) basis.

The mean and standard deviation {S1Y) were calculated across all sites.

Minimum and maximum values across all sites,

Protein guantities are expressed as mean pg of CP4 EPSPS/g tissue on a dry weight (DW) basis,

The dry weight values were calculated by dividing the fresh weight values by the dry weight

conversion factors obtained from moisture analysis data.

4. OSL1 to OSL4 represent over-season leaves collected at the following developmental stages:
OSL1: V3-V4 growth stage; OSL2: V6-V8 growth stage; OSL3: V10-V12 growth stage; OSL4:
WV 14-V16 growth stage.

Mote: Sample number is 14 for forage, and 15 each for OSL1 to OSL4, grain, and root,

bl

4.3 Characterisation of the novel protein in MON 89788

Studies submitted:

Kurunanandaa K, B.E. Goertz, J.J. Thorp, S.H. Eldad M. Alibhai (2006) Characterization of the4CP
EPSPS Protein Purified from the Seed of MON 89188 /Assessment of the Physicochemical and Functional
Equivalence of the Plant ad coli- Produced CP4 EPSPS Proteins. Unpublished Mon&iatty Report,
MSL-20178.

The CP4 EPSPS protein produced in MON 89788 wasctaised to determine that the
expected protein was being produced. tp¢ epspgiene encodes a 47.7 kDa protein
(calculated based on predicted amino acid sequeoos)sting of a single polypeptide of 455
amino acids. The CP4 EPSPS protein in MON 8978&isslocated to the chloroplasts via
an N-terminal fusion with CTP2 to form the CTP2-CEESPS precursor protein. This
protein is then processed to remove the transtigespesulting in the mature functional

CP4 EPSPS protein.

The majority of chloroplastic proteins are encodethe nucleus and synthesised as
precursor proteins that have a cleavable aminout@irtransit peptide which facilitates their
post-translational import into the organelle. Falilog import, transit peptides are cleaved off
by the stromal processing peptidase (SPP). Thaxadation of transit peptides has been
reported to have severe effects on the integrityfanction of chloroplasts as they can insert
into lipid bilayers and damage chloroplast membsane

26



This necessitates their rapid removal by proteolgégradation. Following cleavage of the
transit peptide from the precursor protein to pemlthe mature protein, the transit peptide
subfragment has been shown to be rapidly degragledetalloprotein (Richter and
Lamppa, 2002). A zinc-metalloprotease that is t@déo both the mitochondria and
chloroplast, and that proteolytically degrades buottochondrial and chloroplastic targeting
peptides has been isolated and characterised (Bhashl, 2003). This proteolytic activity
against transit peptides was not sequence spécifiappears to recognise and degrade
unstructured peptides and is inactive against tbkteuctures (Mobergt al, 2003).
Therefore, it is considered unlikely that the CTRsIt peptide would accumulate to any
significant levels in soybean MON 89788.

The molecular identity and biochemical charactessof the CP4 EPSPS protein expressed
in plantawere examined using a variety of biochemical tespines.

SDS-PAGE and Western blot analysis of the MON 89@&8luced CP4 EPSPS protein
revealed a protein with a molecular weight of apprately 44 kDa, which was consistent
with theE. coli produced protein. This band was excised and Ni@insequence analysis
performed, the results of which indicated thatdkpected amino acid sequence of the
mature CP4 EPSPS protein was present, with thgpggoeof the initial methionine. As the
DNA sequence demonstrated the presence of theanétkicodon, the removal of the
methionine in the purified plant-produced proteirikely due to cellular enzyme processing
in the plant. This has been observed previousbtaimola, sugar beet, corn, cotton and
soybean. The N-terminal sequence data confirmghegburified protein extracted from
MON 89788 is the mature form of CP4 EPSPS andnsistent with the sequence of the
E. coliproduced reference standard.

MALDI-TOF mass spectrometry analysis identified@8tein fragments that matched the
expected mass of the trypsin-digested CP4 EPSR&mrdhese covered 50.3% of the protein
and identified it as the expected protein. A protan usually be identified when 40% of the
mass fragments are identified from the analyseteprolmmunoblot analysis with CP4 EPSPS
specific antisera (goat antisera) also positivegntified the approximately 44 kDa band as
CP4 EPSPS and equivalent to Ehecoli produced protein.

The functional activities of the plant-produced GEPISPS protein and tike coliproduced
CP4 EPSPS reference standard were determinedaipingsphate release assay. The
specific activities of the MON 89788-produced CHASPS andt. coliproduced CP4

EPSPS proteins were 3.7 U/mg total protein andJmg total protein, respectively. Other
studies have reported the average specific actfithe CP4 EPSPS protein to be between 3
and 6 U/mg. The enzyme assay demonstrated thataheproduced CP4 EPSPS protein
was as active ds. coliproduced CP4 EPSPS protein and thus the plantipeatprotein is
functionally equivalent to thE. coliproduced protein.

The isolated plant-produced CP4 EPSPS protein naysed for post-translational
modification through covalently bound carbohydnatgieties. After labelling with biotin,
protein-bound carbohydrate moieties were detectddstreptavidin-horseradish peroxidase
and enhanced chemiluminescence. Eheoliproduced CP4 EPSPS protein was used as a
non-glycosylated negative control and the transfgarotein as a positive control. There was
a very faint band migrating at 44 kDa in both thenpandE. coli produced samples. This
was considered to be non-specific reactivity asdyad expression systems suchEagoli

lack the ability to glycosylate proteins.
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As the markers are non-glycosylated proteins preducE. coli, the presence of a faintly
hybridising band at 20 kDa in the marker lane suiggihis conclusion. Therefore this
analysis suggests that MON 89788-produced CP4 ERSEfiivalent to th&. coli
produced protein.

A combination of N-terminal sequence analysis, MAIIIF and Western blot have
confirmed the identity of the plant-produced CP4EB protein. The characterisation of the
E. coliproduced CP4 EPSPS protein indicates it is eqemidb the plant-produced

CP4 EPSPS protein based on comparable electroghorebility, enzyme activity,
immunoreactivity and absence of detectable glyat®y. Based on the similarity of the
results from the plant and microbial preparatiahe, MON 89788-produced protein is
chemically and functionally equivalent to CP4 EP$P&ein expressed ia. coli.

4.4 Potential toxicity of novel proteins

Studies submitted:
McCoy, R.L. and A. Silvanovich (2003) Bioinformatié\nalysis of the CP4 EPSPS Protein Utilizing tH24A
TOXIN5 and ALLPEPTIDES Databases. Unpublished Mots&eport MSL-18752.

McCoy, R.L. and A. Silvanovich (2005) Updated Bimirmatics Evaluation of the CP4 EPSPS Protein
Utilizing the AD5 Database. Monsanto Study Repo8&LvL9894.

Leach J.N., R.E. Hileman, J.J. Thorp, C. GeorgeJastwood. (2002) Assessment of theitro digestibility
of purified E. colirproduced CP4 EPSPS protein in simulated gastrid.flunpublished Monsanto Study Repart
MSL-17566.

The mature CP4 EPSPS protein in glyphosate-tole@iiean MON 89788 is biochemically
similar to the EPSPS proteins naturally preseiatwariety of food crops (e.g. soybean and
corn), which have a history of safe consumptiombgans (Padgett al, 1996; Harrison

et al, 1996). Also, the mature CP4 EPSPS protein in gigpte-tolerant soybean

MON 89788 is identical to, or shares greater tha# @equence identity to, the amino acid
sequence of the CP4 EPSPS protein produced in Berushother glyphosate-tolerant crops
that have previously been approved for food uSES®ANZ.

The CP4 EPSPS protein has previously undergonsesmseat by FSANZ when present in
other GM (glyphosate-tolerant) crop varieties inlohg soybean, cotton, canola, sugarbeet
corn and lucerne. The data submitted for an asssgswhpotential toxicity have therefore
been comprehensively appraised (see Final Asses$teports for FSANZ Applications
A338, A355, A362, A363, A378, A416, A525, A548, Ab&nd A575).

These assessments considered history of previguosese to the protein through the diet,
bioinformatic analysis of the primary and secondsrycture of the CP4 EPSPS protein to
examine any similarities with known protein toxibgchemical tests (heat stability), and
acute oral toxicity studies in animals. The pregiagsessments concluded that the

CP4 EPSPS protein is not toxic and is therefore afhuman consumption.

Acute toxicity studies
To generate sufficient quantities of the CP4 EP@ie&in required for toxicity, and
biochemical studies, it is necessary to producetheein in bacterial expression systems.

Prior to use, the bacterially produced proteinasipared to the protein produced in the plant,
to demonstrate their equivalence.
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The CP4 EPSPS used for further analyses was prddiutke laboratory using recombinant
E. coli. As outlined in the previous section, a rangeio€lhemical methods was used to
establish thaE. coliproduced CP4 EPSPS protein is equivalent to tbejor produced by
glyphosate-tolerant soybean MON 89788.

The acute toxicity of the CP4 EPSPS protein haa peeviously tested by acute gavage
exposure in mice and no deleterious effects wesemed (Harrisoet al, 1996). The CP4
EPSPS protein was administered at levels 1000higlder than those anticipated in
consumption of food products; the no effect leWdDEL) for oral toxicity in mice is

572 mg/kg body weight, and was the highest dogedeBespite this high dose, there was no
mortality or morbidity, and there were no signifitaifferences in terminal body weights of
animals in the treated and control groups. Upomap=y, body cavities were opened and
organs examinerh situand removed. There were no pathological findiriggatable to the
treatment with the CP4 EPSPS protein.

4.5 Potential allergenicity of novel proteins

The potential allergenicity of a novel protein \&kiated using an integrated, step-wise, case-
by-case approach relying on various criteria usetbmbination, since no single criterion is
sufficiently predictive of either allergenicity apn-allergenicity. The assessment focuses on:

() the source of the novel protein,

(i) any significant amino acid sequence similarityhef hovel protein with that of known
allergens, and

(i) structural properties of the novel protein, inchglsusceptibility to degradation in
simulated digestion models.

In some cases, such as where the novel proteisdtagence similarity to a known allergen,
additionalin vitro andin vivoimmunological testing may be warranted. Applyinglts
criteria systematically provides reasonable evidantthe potential of the novel protein to
act as an allergen.

Source of protein

The CP4 EPSPS protein in soybean MON 89788 is el@from a naturally occurring,
glyphosate-degrading bacteriuAgrobacterium tumefacienglentified by the American
Type Culture Collection. Species Afrobacteriumare not known human or animal
pathogens, nor known to be allergenic.

Similarity to known allergens

Potential structural similarities between the CRSES enzyme and proteins in the allergen
databases (AD4 and AD5) were evaluated using tHeTRAsequence alignment tool.
Inspection of the results showed no significantilsinties between the CP4 EPSPS protein
and known allergens. The most significant alignmentlust mite allergen Der f I, was only
30.5% identical over an 82 amino acid window reiqgifive gaps for alignment.

29



This is less than the threshold for consideringpibssibility of cross-reactivity of 35%
identity across 80 or more amino acids suggestg€bgex, 2004). This alignment produced
an E score2 of 0.66 and is not considered to inelistuctural or functional homology
between the CP4 EPSPS protein and the dust maigefi Der f 1l. No immunologically
relevant sequences (identity across eight contig@amiino acids) were detected when the
CP4 EPSPS sequence was compared to the AD4 or édpesce databases using a pair-
wise comparison algorithm.

In vitro digestibility

Typically, food proteins that are allergenic teade stable to enzymes such as pepsin and
the acidic conditions of the digestive system, expgthem to the intestinal mucosa and
leading to an allergic response (Astwood and Fut®36; Metcalfeet al, 1996; Kimbelet

al., 1999). Novel proteins are therefore investigdtedheir digestibility in simulated
digestion models.

Previous assessment of the CP4 EPSPS protein fbahd is rapidly degraded in simulated
digestive fluids. The half-life of CP4 EPSPS wasslthan 15 seconds in the gastric system
and less than 10 minutes in the intestinal sysbased on Western blot analysis (Harrigbn
al., 1996). Subsequent experiments to assegs th&o digestibility of the CP4 EPSPS
protein in simulated gastric fluid (SGF) showed ©9%98% of the CP4 EPSPS protein was
digested within 15 seconds. Similarly, the EPSREFiacwas reduced to <10% within 15
seconds of incubation in SGF.

4.6  Analysis of potential ORFs within the insert and athe junction regions

Studies Submitted:

McClain, J.S. and A. Silvanovich (2006) BioinforneatEvaluation of DNA Sequences Flanking the 5’ 8hd
Junctions of the Inserted DNA in MON 89788 Soybésssessment of Putative Polypeptides. Monsanto
Company unpublished report. MSL-20344.

As part of a comprehensive safety assessmentftioiatics analyses were performed to
assess the similarity to known allergens, protexmis or pharmacologically active proteins

of the putative polypeptides encoded by the DNAnspay the junctions between soybean
genomic DNA and the 5’ and 3’ ends of the inse@®A. Sequences spanning either the 5’
or 3’ junction region were translated from stop @odo stop codon in all six reading frames.
As mentioned in Section 3.4, two of the novel opeading frames between stop codons were
less than eight amino acids, so bioinformaticsamislof the other ten putative open reading
frames was performed using the ALLPEPTIDES, TOXHS AD6 (the allergen database)
databases.

No alignments with any of the query sequences géaean E score of less than 1 X1
addition to structural similarity, each putativdypmeptide was screened for short polypeptide
(eight amino acids) matches using a pair-wise cois@a algorithm.

% The E score reflects the degree of similarity letwa pair of sequences and can be used to evtieate
significance of an alignment. The calculated E sa#pends on the overall length of joined (gap pexl
sequence alignments, the quality (percent idestitylarity) of the overlap and the size of the thatse used for
the FASTA search (Pearson and Lipman, 1988). Fpairaof sequences, very small E score values nidigate
a structurally relevant similarity. Conversely,darE score values are typically associated withr ppgnments
that do not represent a biologically relevant strcal similarity.
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No biologically relevant structural similarity tdergens, toxins, or bioactive proteins was
observed for any of the potential polypeptidesimgke eight amino acid alignment occurred
between one of the sequences and an entry frodBedatabase, an unnamed protein from
Indianmeal mothFlodia interpunctelly However, as part of a recent review of all
sequences in the AD6 database by an independeeitetiergen panel, this protein
sequence, along with 377 others, has been remowedsubsequent versions of the database
as there is insufficient evidence of allergenitifgxcluding this result, there are no
immunologically significant epitopes present in ariyhe reading frames at either DNA-
insert junction.

The results of these bioinformatic analyses demnatesthat even in the unlikely event that
the transgene junctions were transcribed, anddutttat any of the junction ORFs were
translated, they would not share a sufficient degfesequence similarity or identity to
indicate that they would be potentially toxic, adjenic or have other health implications.

4.7 Conclusion

The CP4 EPSPS protein is expressed in MON 89788esmygrain at a mean of 146/g
fresh weight.

The characterisation of the CP4 EPSPS protein iftNN8Q788 indicates it is chemically and
functionally equivalent to thE. colrproduced CP4 EPSPS protein based on comparable
electrophoretic mobility, enzyme activity, immunacévity and absence of detectable
glycosylation. These studies further indicate thatCP4 EPSPS protein is expressed in
soybean MON 89788 as expected and does not apkavé undergone any unexpected
post-translational modification. Therefore, prewa@iudies of the acute toxicity carried out
usingE. coliproduced CP4 EPSPS protein are applicable tortiteip produced by
glyphosate-tolerant soybean MON 89788. No delatisraffects of CP4 EPSPS protein were
observed in the toxicity study.

The CP4 EPSPS protein is structurally and biochaltgisimilar to other EPSPS enzymes
from various plant food sources that are currepdst of the human diet and have been
consumed over a long period of time without heatthcerns. The potential toxicity and
allergenicity of the CP4 EPSPS protein has beessasd by FSANZ on numerous occasions
and no adverse findings have been reported. Itssugproved in food derived from specific
lines of soybean, sugarbeet, corn, cotton, camaddwcerne.

5. COMPOSITIONAL ANALYSES

A comparison of similarities and differences in gmsition between a GM plant and its
conventional counterpart aids in the identificatadrpotential safety and nutritional issues
and is considered the most appropriate strategihéosafety and nutritional assessment of
GM foods (WHO, 2000). Ideally, the comparator skidog the near isogenic parental line
grown under identical conditions. In this case,tth@sgene is the only genetic difference
between the two tested varieties. The compositigiyphosate-tolerant soybean MON
89788 was compared to that of the A3244 contrel pdwrent soybean line used for the initial
transformation. In addition, twelve different contienal soybean varieties were included as
additional comparators to establish reference mfgecompositional constituents.

? http://www.allergenonline.com/about.asp
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Any statistically significant differences betwedgphosate-tolerant soybean MON 89788
and the control A3244 can be compared to the nefereange to assess whether the
differences are likely to be biologically relevant.

5.1 Key components

When determining similarities and differences imposition between a GM plant and its
conventional counterpart, the critical componeneasured are determined by identifying
key nutrients, key toxicants and anti-nutrientstfer food source in question (FAO, 1996).
The key nutrients and anti-nutrients are those @mapts in a particular food that have a
substantial impact in the overall diet. These camlajor constituents (e.g., fats, proteins,
carbohydrates) or minor components (e.g., minevamins). Key toxicants are those
toxicologically significant compounds known to Imdérently present in the plant, such as
those compounds whose potency and level may bédisan to health (e.g., increased levels
of solanine in potatoes).

As a minimum, the key nutrients of soybean seedogjate for a comparative study include
the proximates (crude protein, fat, ash, acid detarfibre and neutral detergent fibre),
amino acids and fatty acids. In addition, interoradil guidance suggests levels of the key
anti-nutrients phytic acid, trypsin inhibitors, texs and isoflavones should be determined for
new varieties of soybean (OECD, 2001). Phytic abielates mineral nutrients (including
calcium, magnesium, potassium, iron and zinc) ntaktilem unavailable to monogastric
animals, including humans. Protease inhibitorsrfate with digestion of protein. Lectins are
proteins that bind to carbohydrate-containing malies. Both protease inhibitors and lectins
can inhibit growth. The activity of protease inldss and lectins is heat-labile and they are
inactivated during processing of soybean proteaupcts and soybean meal so that the final
edible soybean product should contain minimal kewetlthese anti-nutrients. Soybean
contains a number of isoflavones reported to pedsieehemical activity including
estrogenic, anti-estrogenic and hypercholesteralaeffects that have been implicated in
adversely affecting animal reproduction (OECD, 200he three basic types of isoflavones
in soybeans are daidzein, genistein and glyciteaybean also contains two low molecular
weight carbohydrates, stachyose and raffinose atteatonsidered to be anti-nutrients due to
the gas production and resulting flatulence calsettheir consumption (OECD, 2001).

5.2 Levels of Key components

Study submitted:
Lundry, D.R., S.G. Riordan, M.L. Breeze and R. $0(2006) Amended report for MSL-20163: Composition
Analyses of Soybean Forage and Seed Collected¥t@N 89788 Grown in the United States during the320
Field Season. Unpublished Monsanto study report $#4&200.

(=)

Compositional analysis

Compositional analyses of the soybean seed inclpdedmates (protein, fat, ash and
moisture and carbohydrates by calculation), actdrgent fibre (ADF), neutral detergent
fibre (NDF), amino acid composition, fatty acid qoosition (C8-C22), vitamin E, the anti-
nutrients stachyose, raffinose, trypsin inhibifdnytic acid, lectin and isoflavones (daidzein,
genistein and glycitein). In all, 56 analytical gooments of soybean grain were measured
according to established protocols.
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Of the 56 components analysed, 14 minor fatty asel® excluded from the summary and
analysis as more than half the observed values bdosv the assay’s limit of quantitation.

Compositional analyses were conducted on soybeamgat five field sites across the
United States during the 2005 growing season. 8i&e located in York County
(Nebraska), Clinton County (lllinois), Warren Cowflilinois), Jackson County (Arkansas),
and Fayette County (Ohio). Seed was planted ima@oraised complete block design with
three replicates of each test, control and refersnbstance. Plots containing glyphosate-
tolerant soybean MON 89788 were treated with a cernial rate of glyphosate herbicide.
One control seed sample and seven reference saoguiesned trace amounts of

MON 89788 or control 40-3-2 (3.05%). These levels of contamination are consiuiévo
low to have significantly affected the results loé tompositional analyses.

Statistical analyses of the compositional data werelucted using a mixed model analysis
of variance method. The five sites were analysell beparately and combined, giving six
sets of comparisons. Statistical evaluation ofcthposition data compared the seed from
the soybean test population to the non-transgemtral population. Statistically significant
differences were determined at the 5% level ofifigance (p<0.05). SAS® software was
used to generate all summary statistics and perédramalyses.

Data from commercial varieties were not includethim final statistical analysis. The
reference population data were used to developlatpn tolerance intervals. For each
compositional component, 99% tolerance intervaleevealculated that are expected to
contain, with 95% confidence, 99% of the quantiagpressed in the population of
commercial lines.

In a study of this magnitude, a small percentager@imately 5%) of statistically
significant differences is expected to occur duehtance alone. For those comparisons in
which the glyphosate-tolerant soybean test resast statistically different from the control,
the test range was compared to the 99% tolerates/ah derived from the commercial
varieties. This determines whether the range afesfor each test population is within the
variance of a population of the commercial soybeateties. Statistically significantly
different values were also compared to literatareges and ranges reported in the
International Life Science Institute Crop CompasitDatabase (ILSI, 2004).

Results and Discussion

The results of the combined site comparisons faingare presented in Table 4. A summary
of the statistically significant differences betwegyphosate-tolerant soybean MON 89788
and the control line is presented in Table 5.

Results from the combined site analyses conductested samples derived from glyphosate-
tolerant soybean MON 89788 indicated that thereewer statistically significant differences
for 39 of the 42 analytes measured. There were thtaistically significant differences
observed between the test grain and non transgentool: levels of the anti-nutrients
daidzein and glycitein were lower in MON 89788 thiathe control, and levels of vitamin E
were higher in MON 89788 than the control.
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For the means of the analytes that were statistisgjnificantly different (p<0.05) from the
control, the values for MON 89788 were within tl#¥®tolerance interval developed from
the conventional soybean varieties grown at theedacations (Table 5). The mean levels
are also within the ILSI and literature ranges (€&). Hence, these differences are unlikely
to be biologically meaningful.

Analytes were also examined for reproducibility arghds across sites. Statistically
significant differences were observed in as manyvassites for only one component,
raffinose. The levels of raffinose in MON 89788 e/éywer than the control at one site (AR)
and higher than the control at the other (IL-2).there is no consistent trend and the values
are within the 99% tolerance interval and literatand ILSI ranges, they are unlikely to be
biologically relevant (Table 5). For 16 analytdstistically significant differences were
observed at only one site. As these differenceg wet reproducible across sites and are
within the 99% tolerance interval for conventiosaybeans grown across sites and the ILSI
and literature ranges, the differences are notidered to be biologically relevant (Table 5).
In a study of this magnitude, a small percentager@imately 5%) of statistically
significant differences is expected to occur duelhtance alone. Differences occurring in one
of the field sites only which are not repeatedthtpsites, are not indicative of a pattern of
change that could be attributed to the genetic gbgsiand are more likely to be random
occurrences. In this comparative study, changésahevels of some analytes are in this
category. Consequently, these differences, althatagstically significant for the individual
site, are not considered to be biologically meatuilhg

The compositional data are consistent with the lesian that grain from soybean

MON 89788 is compositionally equivalent to grailoguced by the control soybean variety
and to conventional soybean varieties currentlyhenmarket.
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Table 4: Statistical Summary of Combined-Site Soyean Grain Key Components for test MON 89788 vs. A32

Difference (MON 39788 minus A3244)

MON 89788 A3ld4 Conventionsl
] ) Mean (5.E.) Mean (5.E.) Mean (S.E.) 95% CI (Range)
Analytical Component (Units)" [Range] [Range] [Range] {Lower, Upper) p-Value [99% Tol Int?]
Amino Acid (Y DW)
Alanine (% DW) L.77(0.017) L.77{0.018) -0.0035 (0.018) -0.042, 0.035 0.845 (1.62 - 1.89)
[1.56 - 1.87] [1.71-1.83] [-0.19 - 0.069] [1.51,2.00]
Arginine (% DW) 3.06 (0.082) 3.07 (0.083) -0.0095 (0.037) -0.090, 0.071 0.801 (2.61 - 3.27)
[2.73 - 3.31] [2.76 - 3.34] [-0.26 - 0.33] [2.27, 3.60)
Aspartic Acid (% DW) 4.73 (0.068) 4,72 (0.070) 0.0072 (0.045) -0.090, 0.10 0.875 (4.21 - 5.02)
[4.20 - 5.08] [4.42 - 4.98] [-0.41 - 0.33] [3.85, 5.44]
Cystine (% DW) 0.62 (0.0084) 0.62 (0.0085)  -0.00028 (0.0050)  -0.011, 0.010 0.955 (0.57 - 0.65)
[0.58 - (0,67 [0.59 - (1L.65) [-0.044 - 0.026] [(1.55, 0.67]
Glutamic Acid (% DW) T.53(0.12) 7.49(0.13) 0.035 (0,075) -0.13, 0.20 0,647 (6.62 - 8.19)
[6.69 - 8.20] [6.97 - 7.90] [-0.63 - 0.53] [5.86, 8.96]
Glycine (% DW) 1.78 (0.020) 1.78 (0.021) 00012 (0.018) -0.037, 0.040 0,949 (1.62 - 1.90)
[1.58 - 1.88] [1.71-1.86) [-0.18 - 0.11] [1.46, 2.05]
Histidine (% DW) 1.07 (0.014) 1.07 (0.015) -0.0035 (0.0099) -0.025, 0.018 0.729 0,96 - 1.13)
[0.95 - 1.13] [1.02-1.13] [0 10 - 0.057] [0.90,1.21]
Isoleucine (% DW) 1.83 (0.029) 1.B3{0.031) -0.0092 {0.030) <0071, 0,053 0.760 {1.64 - 2,00)
[1.65-1.97] [1.70 - 1.99] [-0.22 - 0.26] [1.44,2.16]
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Table 4 (continued): Statistical Summary of Combied-Site Soybean Grain Key Components for test MON®E' 88 vs. A3244
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Table 4 (continued): Statistical Summary of Combied-Site Soybean Grain Key Components for test MONE' 88 vs. A3244
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Table 4 (continued): Statistical Summary of Combied-Site Soybean Grain Key Components for test MON®E' 88 vs. A3244
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Table 4 (continued): Statistical Summary of Combied-Site Soybean Grain Key Components for test MON®E' 88 vs. A3244

39



Table 4 (continued): Statistical Summary of Combied-Site Soybean Grain Key Components for test MON®E' 88 vs. A3244
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Table 5: Summary of statistically significant diferences comparing soybean MON 89788 to the Contrél3244

Analytical Component (Units)? Mean Mean |Mean Diff. (% | Significance| MON 89788 | 99% Tolerance
MON 89788 A3244 of A3244 (p-Value) Test Event Interval ©
Test Event | Control |Control Value) (Range’
Statistical Differences Observed in Combined-Site halyses
Seed Daidzeinng/g DW) 993.67 1073.57 -7.44 0.021 631.32 - 1571.410, 1925.63
Seed Glyciteinfg/g DW) 91.77 102.61 -10.56 0.037 53.78 - 162.52 0, 287.485
Seed Vitamin E (mg/100g DW) 2.71 2.52 7.41 0.015 881.3.72 0, 7.00
Statistical Differences Observed in More than One i& and Not in the Combined-Site
Site AR’ Seed Raffinose (% DW) 0.65 0.81 -20.02 0.024 0.6&1 0,1.01
Site IL-2° Seed Raffinose (% DW) 0.42 0.33 25.45 .0.35 0.0013 0, 1.01
Statistical Differences Observed in One Site and Nlan the Combined-Site
Site AR Seed Phenylalanine (% DW) 2.00 2.01 -0.41 .010 2.00 -2.01 1.70, 2.45
Site AR Seed 16:0 Palmitic (% DW 2.21 2.4( -7.73 003 2.17 - 2.25 1.32, 2.64
Site AR Seed 18:0 Stearic (% DW) 0.76 0.81 -5.43 020. 0.75-0.77 0.37,1.28
Site AR Seed 18:1 Oleic (% DW) 3.30 3.68 -10.31 00.0 3.24 - 3.36 2.06, 6.43
Site AR Seed 18:2 Linoleic (% DW 10.27 11.02 -6.86 0.005 10.06 - 10.42 7.75,11.22
Site AR Seed 18:3 Linolenic ((% DW) 1.45 1.55 -6.16 0.029 1.41-1.48 0.84, 1.69
Site AR Seed 20:0 Arachidic (% DW) 0.060 0.064 -6.35 0.021 0.058 - 0.060 0.031, 0.09
Site AR Seed 20:1 Eicosenoic (% 0.048 0.053 -8.60 0.032 0.047 - 0.049 0.021, 0.06
Site AR Seed 22:0 Behenic (% DW 0.066 0.070 -5385 0.034 0.064 - 0.068 0.034, 0.091
Site AR Seed ADF (% DW) 21.17 16.1C 31.47 0.003 289.23.94 9.62, 28.57
Site AR Seed Carbohydrates (% DW) 38.13 36.02 5.88 0.048 37.77 - 38.42 27.86, 45.7
Site AR Seed Fat (% DW) 18.82 20.41 -7.79 0.002 428.19.17 15.38, 21.95
Site AR Seed Stachyose (% DW) 2.32 2.88 -18.13 ®.01 2.10 - 2.50 1.19,3.31
Site IL-2 Seed Genisteinmg/g DW) 762.46 849.88 -10.29 0.032 721.05 - 797.84 0, 1387.95
Site IL-2 Seed Moisture (% FW) 8.54 7.48 14.04 6.04 8.19 - 9.13 4.64, 9.94
Site NE’ Seed NDF (% DW) 17.42 19.91 -12.51 0.023 16.78.39 13.26, 26.33

3DW = dry weight; FW = fresh weight.AR = Arkansas Site; IL-2 = Warren county, lllinddite; NE = Nebraska Site.
‘With 95% confidence, interval contains 99% of tldues expressed in the population of commerciadirNegative limits were set to zero.
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Table 6: Literature and ILSI Ranges for Componentsin Soybean Grain

Tissue/Component

Proximates (% DW)
Ash

Carbohydrates

Fat, total

Moisture (% FW)
Protein

Fiber (% DW)

Acid detergent fiber (ADF)
Neutral detergent fiber (NDF)

Crude fiber

Amino Acids (%DW)
Alanine

Arginine
Aspartic acid
Cystine/Cysteine
Glutamic acid
Glycine

Histidine
Isoleucine
Leucine

Lysine
Methionine
Phenylalanine
Proline

Serine
Threonine
Tryptophan
Tyrosine

Valine

Tissue/Component

Fatty Acids (% DW)
12:0 Lauric

14:0 Myristic

16:0 Palmitic

16:1 Palmitoleic
17:0 Heptadecanoic
17:1 Heptadecenoic
18:0 Stearic

18:1 Oleic

18:2 Linoleic

18:3 Linolenic

20:0 Arachidic

20:1 Eicosenoic
20:2 Eicosadienoic
22:0 Behenic

Literature Range’

4.61-5.94 4.29-5.88
29.3-41.3
198-27%/kg DW;
160-231g/kg DW
5.3-8.735.18-14.3
329-436y/kg DW;
360-484 g/kg DW

not available
not available
5.74-7.89

% Dw?
1.60— 1.86
2.56—3.46
4.18 —4.99

0.54 — 0.66
6.64—8.16
1.60-1.87

0.98— 1.16
1.65—1.95
2.81 — 3.37
247 —2.84
0.51 —0.59

1.78 — 2.19
1.86—2.23
1.96—2.28
1.51—1.73
0.56 — 0.63
1.35—1.59
1.71 —2.02

Literature Range’®

not available
not available
.44-2 8|
not available
not available
not available
0.54-09
3.15-8.82
6.48-11'6
0.72-2.[6
0.04-0'7
not available
not available
not available
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ILSI Range®

3.885-6.542
29.6-50.2
8.104-23.562

5.1-14.9
33.19-45.48

7.8148
84325
4.12-10.93

% DW"
1.513-1.851
2.285-3.358
3.808-5.122

0.370-0.808
5.843-8.093
1.458-1.865
0.878-1.175
1.563-2.043
2.590-3.387
2.285-2.839
0.443-0.668
1.632-2.236
1.687-2.284
1.632-2.484
1.251-1.618
0.356-0.501
1.016-1.559
1.627-2.204

ILSI Range®

not available
not available
not available
not available
not available
not available
not available
not available
not available
not available
not available
not available
not available
not available



Table 6 (continued): Literature and ILSI Ranges fa Components in Soybean Grain

Vitamins (mg/100 g) FW DW

Vitamin E 0.85¢g 0.47-6.17
Anti-Nutrients

Lectin (H.U./mg FW) 0.8-2% 0.105-9.038
Trypsin Inhibitor (TIU/mg DW) 33.2-54% 19.59-118.68
Raffinose not available 0.212-0.661
Stachyose not available 1.21-3.50
Isoflavones mg/100 g FW (mg/kg DW)
Daidzein 9.88-1242 60.0-2453.5
Genistein 13-150.1 144.3-2837.2
Glycitein 4.22-204 15.3-310.4

'Fw=fresh weight; DW=dry weight;

?jterature range referencé¢Padgettest al, 1996).°(Taylor et al, 1999).

“(Maestriet al, 1998).%Hartwig and Kilen, 1991f(USDA-ISU, 2002)(OECD, 2001).
Y(USDA, 2005)."Data converted from mg/g DW to g/l00g DW (% DW).

'Moisture value = 8.54g/100g.

%|LSI Soybean Database, 2004 (ILSI 2004).

Conversions: % DW x fo= g/g DW; mg/g DW x 1= mg/kg DW;

mg/lI00g DW X 10 = mg/kg DW; g/l00g DW x 10 = mg/g\D

5.3 Assessment of endogenous allergenic potential

Studies Submitted:

Rice, E.A. and G.A. Bannon (2006) Assessment of kluhgE Binding to Glyphosate-Tolerant Second
Generation Soybean MON 89788, Control, and Refer&wy Extracts. Monsanto Company unpublished
report. MSL-20552.

Soybean naturally contains allergenic proteinsiarmhe of a group of known allergenic
foods including milk, eggs, fish, shellfish, wheaganuts, tree nuts and sesame. This group
of foods accounts for approximately 90% of all fakérgies. The presence of allergenic
proteins in the diet of hypersensitive individueds) cause severe adverse reactions. The
allergenic effect of soybeans is attributed toglubulin fraction of soybean proteins that
comprise about 85% of total protein (OECD, 200byl&an-allergic individuals will also be
allergic to MON 89788 soy.

In order to assess whether MON 89788 has alterédgemous allergenic potential, a study
was conducted to determine binding levels of Igibady to protein extracts prepared from
MON 89788 and the parental soybean A3244. Extfeats 24 commercial varieties of
soybean were also measured to provide a referanger

Sera from 26 clinically documented, soybean-altengilividuals and six non-allergic
individuals were used to assess the range of Igéifyg to each soybean extract. The
soybean allergic patients all had a documenteddyistf anaphylactic reactions to soybean
and a positive Double-Blind Placebo Controlled F@iwllenge (DBPCFC). Aqueous
extracts were prepared from the ground seeds of MOM88, A3244 and the reference
varieties, and analysed with a validated enzymetinmmuno-sorbent assay (ELISA) for
IgE binding. The tolerance interval of each seruas wstablished by the IgE binding values
of the 24 commercial soybean extracts.
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The tolerance interval represents the range obigHing to the commercial soybean
varieties such that 99% of the IgE binding valuesexpected to fall within this range with
95% confidence.

Of the 26 sera from soy-allergic patients test@&dyiélded positive IgE antibody binding
values by ELISA for the majority of soy extractiellack of soy-specific IgE response in
clinically confirmed soy allergic patients has bediserved previously. None of the soybean
varieties showed binding with the sera from noerait individuals.

For the 16 sera that yielded positive IgE values,IgE-binding values of MON89788 and
A3244 were compared to the calculated toleran@vats. The results indicate that all
MON 89788 and A3244 IgE binding values are witthia established tolerance intervals for
each serum, with the exception of one sample, witerédgE binding with A3244 was below
the assay'’s limit of detection.

These data indicate that MON 89788 has similardijiging values to A3244 that are within
the range established by the commercial soybeaeties: Thus, the levels of endogenous
soybean allergens in MON 89788 and the control 4324 comparable to the levels of
endogenous allergens in commercially available saglvarieties.

54 Conclusion

Levels of key nutrients and key anti-nutrients ypposate-tolerant soybean MON 89788
were compared to levels in the non-transgenic pakréne A3244 and to a range of
conventional soybean varieties. The comparativéyaes do not indicate any compositional
differences of biological significance in the graierived from glyphosate-tolerant soybean
MON 89788 compared to the non-genetically modiiedtrol when grown in a range of
geographical regions. With respect to both keyients and key anti-nutrients, soybean
MON 89788 is compositionally equivalent to convenal soybean varieties. In addition,
MON 89788 IgE binding to sera from soybean-allegatients was within the tolerance
interval established from 24 commercial soybeaietias and soybean MON 89788 is
unlikely to have any greater allergenic potentiart conventional soybean varieties.

6. NUTRITIONAL IMPACT

Establishing that a GM food is safe for human comstion is generally achieved through an
understanding of the genetic modification and itsa consequences in the plant, together
with an extensive compositional analysis of thedfcomponents derived from the GM plant
and the non-GM counterpart.

To date, all approved GM plants with modified agnmic production traits (e.g. herbicide
tolerance) have been shown to be compositionallywatent to their conventional
counterparts. Feeding studies in animals usingsfeedved from the approved GM plants
have shown equivalent nutritional performance #i ttbserved with the non-GM feed. Thus
the evidence to date is that where GM varietieetmeen shown to be compositionally
equivalent to conventional varieties, feeding stadising target livestock species contribute
minimally to a safety assessment.
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For plants engineered with the intention of sigrafitly changing their composition or
nutrient bioavailability and thus their nutritionglaracteristics, however, it is recognised that
suitable comparators may not be available for atrartal assessment based solely on
compositional analysis. In such cases, feedintstwéth one or more target species may be
useful to demonstrate wholesomeness in the testadsi

In the case of glyphosate-tolerant soybean MON 89ft& extent of the compositional and
other available data is considered sufficient taldsh the nutritional adequacy of the food.
However, a 42 day feeding study in broiler chickesas submitted by the Applicant and was
therefore evaluated by FSANZ as additional suppgritiformation.

6.1 Feeding study in chickens (42-days)

Study submitted:

Davis, S.W. (2006) Comparison of Broiler Performaaad Carcass Parameters When Fed Diets
Containing Soybean Meal Produced from MON 89788)tf@b or Reference Soybeans. Unpublish
Monsanto Study No. 06-01-30-12.

19%
o

Study aim

To assess the nutritional wholesomeness of dietaizong soybean meal produced from
MON 89788 in comparison to conventional soybeanlmea

Study conduct

Ross x Ross 308 male and female broilers were insd2-day study to compare the
feeding value of soybean MON 89788 to the paresadgbean A3244, and reference soybean
varieties (A2804, A3559, A4324, ST3870, A2824 arg#B9). 800 birds were used; 100 (50
male, 50 female) birds for each of eight treatments

Diets were formulated to be isocaloric and conthemmaximum amount of soybean meal
possible while remaining nutritionally adequatepiaximately 33% for starter diets and 30%
for grower/finisher diets). Feed and water werelalée ad libitumthroughout the study.

Broilers were weighed by pen on days 0 and 42 jrdididually at study termination (day
43, 44 or 45). Feed intake per pen was determioethé 42 day period, allowing calculation
of feed efficiency by pen, based on total weighswiviving broilers in the pen or adjusted to
include weight gain of any broilers that died oreveulled during the study. At study
termination, all surviving birds were processedatermine carcass yield and meat
composition. Fat pad measurements were taken &brlged. One broiler per pen was
randomly selected for breast and thigh meat quatbays.

Results

Chick mortality was very low (1% of 960 chicks $&ak on day 0). Mortality averaged across
male and female birds from day 7 to 42 was alsodad ranged between 1 -5%. MON
89788 treated birds had an average mortality fedé® The mortality was random, without
any relationship to treatment and was comparahbilee¢oate commonly observed in chicks in
commercial feeding trials.
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Performance measures were not different (P>0.0%)d®n the broilers fed diets containing
MON 89788 and those fed control soybean meal vinthla genetic background. These
measurements included day 42 live bird weight| feted intake, and unadjusted and
adjusted feed conversion.

Likewise, carcass measurements were not diffen0(05) between birds fed MON 89788
diets and those on diets containing conventiongbsan meal. These measurements included
pre-processing live weight, chill weight, and wegybf fat pad, breast, wing, drum and thigh
parts. Moisture, protein and fat in the thigh anellst meat samples were similar between
treatments.

For certain parameters, a significant (P>0.15)edéhce was observed between male and
female birds. In these cases, males and femalesamalysed separately. In all cases, the diet
containing MON 89788 produced results similar ® ¢ontrol or reference diets.

Conclusion

No unexpected effects on bird performance or heedtte observed in the birds fed
MON 89788 soybean meal. The MON 89788 soybeanndistcomparable to conventional
soybean meal diets in terms of performance andisanmeasurements.

7. OTHER STUDIES

In the case of glyphosate-tolerant soybean MON 89t extent of the molecular,
compositional and other available data is consatistdficient to establish the safety of the
food. However, the Applicant has also providedrdwilts of a 90-day feeding study in rats
with processed meal from MON 89788. While FSANZ sloet routinely require animal
toxicity studies to be undertaken, where such stdlready exist, FSANZ will evaluate
them as additional supporting information.

This approach is consistent with the recommendstadran expert panel FSANZ convened
to consider the role of animal feeding studieshimsafety assessment of genetically modified
foods. The panel noted that whole-food animal feedingliss may be informative in some
limited circumstances, but that any potential adedrealth effects can generally be identified
by a scientifically informed comparative assessnoéthe GM food against its conventional
counterpart. The panel also recommended that, wheresults of relevant animal feeding
studies are available, FSANZ evaluate them witticadi attention to the methodology and
potential limitations in interpretation of the résu

Study submitted:
A 90-day feeding study in rats with processed rfreah MON 89788. (2007) Unpublished Monsanto
Study No. MSL0020504.

Study aim

To evaluate the potential health effects of proegésoybean meal from MON 89788 when
fed to rats for at least 90 days.

* The workshop report is available at
http://www.foodstandards.gov.au/foodmatters/gmfédmdsofanimalfeedings3717.cfm
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Study conduct

The study design was based on the OECD Guidelorebesting of Chemicals, Health Effect
Test Guidelines, Section 408, 21 September 199&{@Euideline 408)

Three groups of Sprague-Dawley rats, each congisfi20 animals/sex/group, were used in
a 90 day feeding study of a standard feed forfomtaulated to contain approximately 15%
(w/w) of soybean meal. The diets were formulatedaisform to the specifications for PMI
Certified Rodent LabDiet #5002, which contains agpnately 15% (w/w) soybean meal.
The control group received a diet formulated totaonapproximately 15% (w/w) of meal
from the control line A3244. One test group was mistered a diet containing
approximately 5% (w/w) of soybean meal from MON 88,/supplemented with
approximately 10% (w/w) of soybean meal from thetod line A3244. The second group
received a diet formulated to contain approximaiél¥o (w/w) of meal from MON 89788.

Parameters Evaluated

All animals were observed twice daily for mortalégd moribundity. Clinical examinations
were performed daily and all significant readinggevrecorded. Detailed physical
examinations, including behavioural observationsewsmnducted weekly.

Individual body weights were recorded approximategekly, beginning at least two weeks
prior to administering the test or control dietsedn body weights and mean cumulative body
weight changes were calculated for each study weakl body weights were recorded prior
to scheduled necropsy.

Individual food consumption was recorded approxeheatveekly, beginning at least two weeks
prior to administering the test or control dieteoB intake was calculated as g/animal/day. The
mean amounts of test substance consumed (mg/kgrdthg diets by each sex of each diet
group was calculated based on the appropriatettaogeentration of test substance in the food
(mg/kg of diet) and the mean food consumed (g/kdybweight/day).

Blood and urine samples were collected from 10 atsfaex/group on the day of scheduled
necropsy during study week 13. These samples veem for clinical pathology evaluations
(haematology, serum chemistry and urinalysis).

A complete necropsy was conducted on all animatduding examination of the external
surface, all orifices, the cranial, thoracic, abdwahand pelvic cavities, including viscera.
Tissues and organs specified in OECD Guidelinewl®& collected and fixed. Organs
designated in OECD Guideline 408 (except uterusimadidition thyroid) were weighed.

After processing into paraffin blocks, sectioningleB microns, mounting and staining with
haematoxylin and eosin, any gross lesions presehtree following tissues from all animals
in the control and high-dose test groups were exadimicroscopically:

adrenal glands (2);

® OECD Guidelines for the Testing of Chemicals asadibed and available at
http://www.oecd.org/document/40/0,3343,en_2649 3437051368 1 1 1 1,00.html
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brain (representative regions including cerebrueneloellum and medulla/pons);
epididymides (2);

gastrointestinal tract (stomach, duodenum, jejurileam, colon and rectum);
heart; kidneys (2);

liver (sections of two lobes);

mesenteric lymph nodes;

ovaries;

pancreas;

peripheral nerve (sciatic);

spinal cord (cervical, mid-thoracic, lumbar);

spleen; testes (2);

thymus; and

thyroid.

Statistical analyses were conducted using twoddésts (except as noted) comparing each
test substance treated group to the control grgugek. Body weight, body weight change,
food consumption, clinical pathology and organ Wweédgata were subjected to a parametric
one-way analysis of variance (ANOVA) to determintrgroup differences. Microscopic
findings were compared using Fischer’s exact test.

Results

All animals survived to the scheduled necropsy. dlivecal findings recorded for animals in
the test substance treated groups were noted imitasfrequency in the control group, or
were seen in isolated instances. None of the dlifiicdings were attributed to treatment
because none were noted in a dose-related mantteyowere common findings for
laboratory rats of this age and strain.

Body weights and body weight changes were not adWyeaffected by administration of the
test substance. There was a slight increase im#dan cumulative body weight gain for
females in the 15% MON 89788 group during week B tehich was not considered
toxicologically relevant because this increaseddybweight gain did not persist and the
cumulative weight change was generally the sanadl lemale groups from weeks 0 to 13.
Changes in body weights over the course of theystate similar for all groups of both
males and females.

There were no statistically significant differenae$ood consumption between the control
and test substance treated groups. The averageroptisn of MON 89788 over the duration
of the study was 3,485 and 4,021 mg/kg bw/day faleshand females in the 5% MON
89788 test group, and 10,490 and 12,066 mg/kg yiitanales and females in the 15%
MON 89788 test group.

There were no test substance related changes imnabalegy or urinalysis noted. The only
statistically significant differences in serum chstny between the control and test substance
treated groups were in triglyceride and calciunelsybut these were not interpreted as being
test substance related.
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The mean triglyceride level for males in the 5% M&®¥88 group (88 mg/dL) was
statistically significantly higher than the contgybup (63 mg/dL) while the level for males

in the 15% MON 89788 group (64 mg/dL) was virtudltg same as the control mean. Closer
analysis of the values for individual animals wittine 5% MON 89788 diet group showed
that the higher mean value was primarily due to f@lues that ranged between 105 and

142 mg/dL. These values above 100 mg/dL were irggzd to represent the upper range
values for rats of this sex, age, strain and so@as¢hey were found with similar frequency in
a concurrent reference control study that usedimaits the same shipment as those in this
study. In the reference control study, rats wedesi& different reference diets made with
non-GM soybeans of different backgrounds. Of the d@mples collected for triglyceride
analysis, five males and four females had levetw@ld 00 mg/dL (range 103 to 193 mg/dL).
In addition, the mean triglyceride value in the ena% MON 89788 diet group was within

the range recorded in historical control data lier $ame strain of rats from subchronic
studies. As the triglyceride values above 100 m@plhear to represent the upper range
values for these rats and as the high values werdase-related, they were not considered to
be test-substance related.

Selected Serum Chemistry Values for Males

Control and Test WIL-50296 Reference Population
Control diet | 5% test diet| 15% testdiet | N Population | Min. | Max
Mean +/- SD| Mean +/- SD| Mean +/- SD mean +/- SD
Triglyceride 63 +/- 15.7 88 +/-31.5 64 +/- 12.6 60 70+/-19.835 125
(mg/dL)

One female in the 5% MON 89788 diet group had &ewy higher triglyceride value of

397 mg/dL, which was accompanied by higher alanmeotransferase and cholesterol and
lower chloride. The serum specimen was noted tmbderately lipemic. As the findings
occurred in a single animal at the lowest dosel|eliey are interpreted as likely to be due to
a spontaneous disease process not related to énatavith the test diet. The remaining
females in the 5% MON 89788 diet group had trighgelevels within normal limits.

The mean calcium level of females in the 15% testig was significantly lower than the
control group mean but was within the range reabfde calcium levels in the concurrent
reference control study and historical control datahis strain of rats in subchronic studies.
Because of this, and the low magnitude of the ifiee, the difference was not considered to
be test substance related.

Selected Serum Chemistry Values for Females

Control and Test WIL-50296 Reference Population
Control diet 5% test diet 15% test diet Population | Min. | Max
Mean +/- SD Mean +/- SD Mean +/- SD mean +/- SD
Calcium 10.9 +/-0.24 10.9 +/- 0.38 10.6 +/- 0.3 60 11-10435| 10.3| 12.1
(mg/dL)

In the anatomic pathology analysis, there wereesbgubstance related macroscopic or
microscopic findings at the scheduled necropsyh @it findings noted considered to be
spontaneous and/or incidental in nature.

No test substance related effects on organ wewits detected, although brain weight
relative to final body weight was statistically sigcantly lower in males in the 5% test diet
group compared to the control.
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As there was no concomitant change in males ii® MON 89788 diet group, the finding
was not considered to be dose related. The meanbrah weight relative to final body
weight was within the range recorded in the corenurreference control study and historical
control data for this strain of rats in subchrostiedies.

Conclusion

There were no unscheduled deaths and no test sabstlated clinical observations. There
were no test substance related effects on bodyhigifpod consumption or haematology,
serum chemistry or urinalysis parameters or onrorgaights, macroscopic or microscopic
findings.

The results support the conclusion that administnatf soybean meal from MON 89788 at
concentrations up to 15% in the diet (equivaleritGdb g/kg/day for males and 12.1 g/kg/day
for females) for at least 90 days had no adverfeetsfon the growth or health of Sprague-
Dawley rats.
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Attachment 3

Summary of first round of public consultation

Submitter Option Comments
Australian Food and Grocery - Supports the Application, contingent upon
Council satisfactory safety assessment by FSANZ.

Notes that an earlier version of glyphosate-tolera

soybean is already approved for food use and do|not

anticipate that there would be any health or safet
concerns with this application.

Department of Human -
Services Victoria

No objection to the Application progressing to Dra

Assessment

=

>
N

Food Technology Associatio
of Victoria Inc.

No comment

New Zealand Food Safety -
Authority

No comment at this stage. Will review the Draft
Assessment Report

NSW Food Authority -

Supports the Application proceeding to Draft
Assessment.

Notes that there are costs incurred in monitorarg
the presence of GM Food.

Notes that The Director-General of the NSW Foo
Authority wrote to FSANZ on the cost impact of
GM applications in April 2005.

Considers a national enforcement strategy
surrounding GM food approvals should be
developed.

f

Queensland Health -

No comment at this stage, but will review Draft

Assessment Report when available

Summary of second round of public consultation

Submitter Option

Comments

Private (lvan Jeray) 1

Believes GM foods have not been proven safe or
economically viable and contaminate the food
supply and the environment.

Notes that GM foods may not require labelling an
believes consumers have a right to know what th
will eat. Notwithstanding total opposition to
application, believes all GM ingredients should
require prominent labelling with print no smaller
than size 12 font.

Protests at FSANZ's non-disclosure of GM food
within application titles and believes all titlegthnn
the notification circular should clearly indicatest
use of GM food.

27
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Submitter Option Comments

Private (Penelope Gordon) 1 - If GM soy is approved, wants to know which
products contain GM oils. Believes labelling
requirements for GM and ingredients does not
provide sufficient information to allow choice.
Notes that blended oils with labels stating ‘vebkda
oils’ could be any combination of oils, making it
difficult to avoid soy or canola oils, which may be
derived from GM plants.

Notes that labels stating ‘Made from Australian and
imported ingredients’ does not specify the
proportion or identify the country the imported
ingredients are from.

Would prefer that Australia completely avoid GM
and believes consumers do not want GM product
Believes all manufacturers and producers of foods
should label their products with transparency and

2

clarity.
Food Technology Association 2 FTA Victoria endorses the comments of the
of Victoria Inc. Technical Sub Committee: The committee accepted
Option 2.
New Zealand Food Safety Not - Has had the DAR reviewed by the Institute of
Authority stated Environmental Science and Research Limited

(ESR). As a result, queries whether any assessment
for presence of residual CTP2 targeting peptide was
undertaken.
Believes comment required in the FAR on whethe
any assessment for residual targeting peptide wa
performed, and if not a justification for the
assumption that the peptide was fully degraded
should be provided.

"2

Private (David MacClement) 2 - Intended to object to inclusion of GM material in
foods for sale in NZ.

Having now read relevant parts of FSANZ's
Assessment, believes the initial genetic modifarat
was done with proper scientific care, and that the
evaluation was done in accordance with the three
primary objectives set out in section 18 of the

FSANZ Act.
Consequently, supports option 2
Australian Food and Grocery 2 - Supports the application on the basis that FSANZ's
Council assessment did not identify any risk to public tea|
and safety

States companies and individuals can then made
independent commercial decisions as to whether|or
not to use this product.

Believes GM labelling requirements will provide
consumers with appropriate information on which|to
base informed choice.
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Submitter

Option

Comments

NSW Food Authority

Supports option 2 pending further consideration g
the cost to government when enforcing GM food

standards.

Believes the cost benefit analysis included in the
DAR is insufficient, as enforcement costs for GM
foods are higher than for other regulatory measur
Intends to commence a process involving all
jurisdictions to discuss this matter.

=h

€S

Queensland Health (on beha
of whole of Qld Govt)

1

f 2

Supports option 2 on condition that the cost to
government when enforcing GM food standards i
addressed more fully in the FAR.

Considers the cost benefit analysis in the DAR is
significantly lacking.

Detection of GM foods is more complex and

expensive than other food regulatory measures and

will impact on monitoring resources for Queensla
Believes reliance on a paper trail for importedd®qg
to reduce reliance on lab testing, is of limited.us
Believes a national enforcement strategy for GM
food, which includes education, needs to be
progressed without further delay.

nd.

Private (Paul Elwell-Sutton)

Opposes the application as FSANZ's current fooq
labelling regime is dominated by Australia and ha
denied the submitter the right to choose foods
produced not using GM organisms.

Believes exemption from GM labelling for GM
foods that are substantially equivalent to non-GM
foods that are also free of novel DNA or protems
an insult and denies him a basic human right.
Believes no foods derived from or using GM
organisms should be allowed until a fully
informative food labelling protocol is in place in

New Zealand.
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Attachment 4

Business Cost Calculator Report

Business Cost Calculator Report

A 592 - Food Derived From Glyphosate - Tolerant Soy

89788

Problem:

Obijective:

Policy Options

Option Name
Status Quo
Approve food derived from soybean
line MON 89788

Compliance Cost
Summary

Option Name:
Businesses Affected:

Type
N/A

Option Name:
Businesses Affected:

Type
N/A

bean Mon

Before food derived from soybean line MON 89788 can enter
the food supply in Australia and New Zealand, it must be
assessed for safety and an amendment to the Code must be
approved by the FSANZ board, and subsequently be notified
to the Australia and New Zealand Food Regulation
Ministerial Council. An amendment to the Code may only be
gazetted, once the Ministerial Council process has been
finalised.

To determine whether it would be appropriate to amend the
Code to approve the use of food derived from soybean line
MON 89788 under Standard 1.5.2.

Quickscan Result
FALSE

FALSE

Status Quo
N/A
Cost per Business Total C°$t of
Regulation

N/A N/A

Approve food derived from soybean
line MON 89788
N/A
Cost per Business Total C°$t of
Regulation

N/A N/A

Caution should be used comparing options and interpreting results over time. The Business Cost
Calculator does not estimate the future values of ongoing costs. Refer to the User Guidelines for

further information.

This report contains summaries of compliance costs only. An assessment on the compliance cost in
itself does not provide an answer to which policy option is the most effective and efficient one. Rather,
it provides information which needs to be considered alongside other relevant factors and issues
when deciding between alternative policy options.
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