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EXECUTIVE SUMMARY

THE REGULATION OF GENETICALLY MODIFIED ORGANISMS

The Gene Technology Act 2000 (the Act) and the Gene Technology Regulations 2001 (the
Regulations) set out requirements which the Gene Technology Regulator (the Regulator) must follow
when consdering an goplication for alicence to intentionally release a genetically modified organism
(GMO) into the environment.

For alicence to be issued, the Regulator must be satisfied that the release will not pose any risksto
human hedlth and safety and the environment that can not be managed. To this end, Section 51 of the
Act requires the Regulator to prepare arisk assessment and risk management plan (RARMP) for each
licence application, in consultation with awide range of expert groups and stakeholders.

Under Section 52 of the Act, the Regulator is required to seek comment on the RARMP from those
consulted in its preparation and to invite submissons from the public. Matters raised rdating to the
protection of human health and safety or the environment are taken into account in findising the
RARMP, which then forms the basi's of the Regulator’ s decison on whether, or not, to issue alicence.

THE APPLICATION

Monsanto Augtrdia Ltd (Monsanto) has applied for alicence (gpplication number DIR 035/2003) for
the limited and controlled release of geneticaly modified (GM) herbicide tolerant cotton

(Roundup Ready® MON 88913) and herbicide tolerant/insecticidal cotton

(Roundup Ready® MON 88913/Bollgard® 11) into the environment. Monsanto proposes to conduct
four trids (two in the southern summer growing season and two in the northern winter growing season)
on 50 sites covering atota of 954 hectares, over three years (2003 — 2005), in the traditiona cotton
growing regions of New South Wales and southern Queendand and in northern Queendand, the
Northern Territory and northern Western Audtrdia.

Roundup Ready® MON 88913 cotton contains two copies of agene (cp4 epsps), derived from a
common soil bacterium, that confers tolerance to glyphosate (the active ingredient in the herbicides,
Roundup® and Roundup Ready® ). Conventiona cotton is susceptible to glyphosate damage. The use
of Roundup Ready® MON 88913 GM cotton thus alows the application of the herbicide Roundup®
for the control of weeds that emerge in the crop, without damaging the crop itsdlf.

Roundup Ready® MON 88913/Bollgard® |1 cotton was produced by conventional breeding of
Roundup Ready® MON 88913 cotton with GM Ballgard® 1 cotton, which produces two insecticidal
proteins, making it resstant to the mgjor caterpillar pests of cotton.

Roundup Ready? MON 88913 cotton differs from the previous commercialy released

Roundup ‘Readyo cotton in that tolerance to Roundup® herbicide is prolonged. Yield loss occurs if
Roundup® is applied beyond the four-leaf growth stage of “first generation” Roundup Ready® cotton.
Roundup Ready® MON 88913 cottons are able to tolerate application of Roundup® at |ater stages of
plant growth without yield loss, alowing awider window to gpply herbicide during growth of the cotton
crop. Thisisintended to give growersincreased flexihility in the timing of herbicide gpplication and not
expected to increase the overdl leve of herbicide use.

The applicant’ s stated aims for the fidd trids are; to transfer the Roundup Ready? MON 88913 GM
event into dite cotton varieties suitable for Audtralia and evaluate their performance under Audtrdian
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conditions; to combine the Roundup Ready® MON 88913 and Bollgard® 11 traits; to evaluate and
gather dataon levels of CP4 EPSPS protein expression, tolerance to glyphosate, seed compostion,
weed control effectiveness and glyphosate residue levels, and to produce seed for future large scale or
commercia releases, which would require separate gpprovals.

None of the cotton plants from the release, or their by-products, will be used for anima feed or human
food. However, the gpplicant proposesto sl lint from the release. Lint does not contain genetic
materia or protein. Trangport of the GM materid will be in accordance with the transport guiddines
issued by the Regulator.

Details of the gene congtruct, including the plasmid map, some of the regulatory sequences and
preiminary protein expression data have been declared as Confidentid Commercid Information (CCl)
under section 185 of the Act. However, the CCl was made available to the various prescribed expert
groups that were consulted on the preparation of the risk assessment and risk management plan.

Roundup Ready® MON 88913 and Roundup Ready® MON 88913/Bollgard® Il cotton have not
previoudy been gpproved for limited and controlled rlease in Audtrdia. First generation Roundup
Ready® cotton (containing one copy of the cp4 epsps herbicide tolerance gene) and

Roundup Ready®/INGARD® cotton (containing a single copy of both the herbicide tolerance and an
insecticidal gene) have been approved for commercid release in cotton growing regions south of
latitude 22° South since 2000 (refer licence number DIR023/2002).

Bollgard® I and Bollgard® 11/Roundup Ready® cottons were approved for commercial release south
of laitude 22° South on 23 September 2002 (licence number DIR 012/2002). The release of these
GM cattonsin northern Audtrdiais only permitted in field trids under limited and controlled conditions
due to ongoing concerns regarding their potentid weediness in the prevailing moist, warm conditions.

THE EVALUATION PROCESS

Licence application DIR 035/2003 from Monsanto has been evaluated and arisk assessment and risk
management plan (RARMP) prepared, in accordance with the Act and the Regulations, using aRisk
Anayss Framework. Thisframework was developed by the Regulator in consultation with the public
and key State, Territory and Audtrdian Government stakeholders and the Gene Technology Technical
Advisory Committee, and is available a www.ogtr.gov.au/pdf/public/raffina .pdf.

Details of the process that the Regulator must follow, including the prescribed consultation process on
the application, and the matters that must be considered in preparing a RARMP, are st out in
Appendix 8 of the RARMP. The complete RARMP can be obtained from the OGTR or from the
OGTR’'sweb dte a www.ogtr.gov.au.

The Audrdian Pegticides and Veterinary Medicines Authority (APVMA) has a complimentary
regulatory role in repect of this gpplication due to its respongbility for agricultural chemical use,
including insecticides and herbicides in Audtrdia under the Agricultural and Veterinary Chemicals
(Code) Act 1994. For commercid products, the norma form of approval is through registration, but
the APVMA may dso issue permits alowing restricted use of an insecticide or herbicide, for example
for alimited period of time or for alimited area. In congdering applications for registration or permits,
the APVMA aso consders anumber of issues that are outside the scope of the Gene Technology
Regulator’ s assessment, such as the efficacy of herbicides and insecticides, and herbicide and insect

res stance management. The APVMA can impose conditions on the use of herbicides or insecticidesin
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regigrations and permits. The APVMA and the OGTR work closdly together to ensure thorough
coordinated assessments are undertaken and, wherever possible, that timing of assessments and
decisions by both agencies coincide. Further information about how the APVMA''s assessment and
approva processes can be obtained from their website hitp:/mww.govmagov.aw/.

Roundup Ready? herbicide (aformulation of glyphosate) is not currently registered for use on cotton
beyond the four-leaf stage of growth. A research permit from the APVMA for use of

Roundup?® herbicide after this stage on Roundup Ready® MON 88913 cotton is not required for
2003/2004 summer season, i.e. first season, of the proposed field trid as less than one hectare of
cotton plants per state is proposed to be sprayed with herbicide. However, aresearch permit from the
APVMA will be required for such use of Roundup?® herbicide in the subsequent three seasons of the
proposed tria or for any further larger scale release. Future releases of

Roundup Ready® MON 88913 cotton will also require further applications and approvas by the
Regulator.

In duly 2003, the APVMA registered Bollgard® |1 genes (crylAc and cry2Ab) asinsecticidal products
in GM cotton. As part of the regigtration, the APVMA has imposed conditions on the use of

Bollgard® I cotton, indluding an insect resistance management plan. A condition within this resistance
management plan specifies that the amount of combined INGARD® and Bollgard® 11 cotton to be
grown by one grower (as defined by the growers trading name) in avaley must not exceed 40% of the
total cotton being grown by that grower in that valey. A grower may choose to plant up to 40%
Bollgard® I and no INGARD®. These tridswill comply with al conditionsimposed by the APVMA.

The risk assessment consdered information relevant to the evauation of potentia impacts on human
hedlth and safety and the environment contained in the goplication (including information required by
Act and the Regulations on the GMO, the parent organism, the proposed dedlings and containment
measures), submissions received during consultation with expert groups and authorities, and current
scientific knowledge.

Through this process, potential hazards to human hedlth and safety or the environment that may be
posed by the proposed release of Roundup Ready® MON 88913 cotton and

Roundup Ready® MON 88913/Bollgard® |1 cotton were identified. These have been evaluated on the
basis of the likelihood of each hazard occurring and the likely impact of the hazard, wereiit to be
redised. Theidentified potentid hazards rlate to:

> toxidity and dlergenicity for humans could Roundup Ready® MON 88913 cotton or
Roundup Ready® MON 88913/Bollgard® 11 cotton be more toxic or dlergenic than non-GM
cotton, as aresult of the novel gene products or because of unintended effects?

> toxicity for non-target organiams: could Roundup Ready® MON 88913 cotton or
Roundup Ready® MON 88913/Bollgard® Il cotton be harmful to non-target organisms as a
result of the novel gene products or because of unintended effects?

»  weadiness could the genetic modifications be harmful to the environment by increasing the
potential for the Roundup Ready® MON 88913 cotton or
Roundup Ready® MON 88913/Bollgard® |1 cotton to establish as problem weeds?
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»  trandfer of introduced genesto other organisms: could there be adverse consequences from
potentid transfer of the introduced genes to non-GM cotton crops, fera or native cottons, or
to other organisms? and

»  herbicide and insecticide resstance: could weeds develop resistance to glyphosate if the
Roundup Ready® crop-herbicide combination is used inappropriately and could target insects
develop resistance to the insecticidal proteins produced by the introduced insecticidal genesin
Roundup Ready® MON 88913/Bollgard® 11 cotton?

CONCLUSIONSOF THE RISK ASSESSMENT

The Regulator considers that the limited and controlled release of

Roundup Ready® MON 88913 cotton, or Roundup Ready® MON 88913/Bollgard® |1 cotton, will not
pose any significant risk to public heath and safety, or to the Audtradian environment, that cannot be
managed. The assessment of each potentid hazard identified above is summarised under a separate
heading below.

Toxicity or allergenicity to humans

Roundup Ready® MON 88913 cotton and Roundup Ready® MON 88913/Bollgard® |1 cotton are
unlikely to prove more toxic or dlergenic to humans via occupationa exposure than conventiona
cotton. The introduced proteins are the same as those expressed by existing commercidly released
GM cottons (Roundup Ready®, Roundup Ready®/Bollgard® |1 and Bollgard® 11 cottons). Even though
the levels of expresson may be different, none of the introduced proteins have any known toxicity or
dlergenicity and the proteins are naturaly widespread in the environment. However, Food Standards
Australia New Zedand (FSANZ) isresponsible for human food safety assessment, and FSANZ
approva will be needed before products of these GM cottons could be used in human food. FSANZ
has previoudly approved the food use of oil and linters derived from Roundup Ready® and Bollgard® I
cotton for usein human food. Cottonseed from the releases will not be used for human food or animal
feed. However, lint from the release will be sold commercidly for use in fabric, upholstery and other
non-food products, as lint contains no DNA or protein and is not used in food.

Toxicity to non-tar get organisms

Roundup Ready® MON 88913 cotton and Roundup Ready® MON 88913/Bollgard® |1 cotton are
unlikely to prove more toxic to non-target organisms than conventiona cotton. The introduced proteins
are the same as those expressed by existing commercidly released GM cottons, are naturally
widespread in the environment and have no known toxicity to mammals, birds, fish, non-target
invertebrates and soil microorganisms. Exposure of non-target organisms to the introduced proteins
will be low and cottonseed from the release will not be used for stockfeed.

Weediness

Therisk of Roundup Ready® MON 88913 and Roundup Ready® MON 88913/Boligard® 11 cotton
establishing as problemeatic weeds in the southern cotton growing areas of Audtrdiaislow and not likely
to be greater than that of non-GM cotton. Thisis because the germination and persistence of both GM
and non-GM cottons in southern Audtrdia are likely to be limited by of the availability of adequate soil
moigture, nutrients, plant competition and/or frogts. It is highly unlikely that the genetic modifications
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will affect the response of the GM cottons to these variables and, thereby, dter the weediness of the
GM cottons.

Limited experimental data suggests that insecticida GM cotton may have the potentia to be weedier
than non-GM cotton in certain habitats in northern Augtrdia. Therefore, the licence conditions imposed
include the same containment measures as DIR 012/2002, in order to minimise this risk.

Roundup Ready® MON 88913 and Roundup Ready® MON 88913/Bollgard® |1 cottons express the
same introduced proteins as commercialy released Roundup Ready® cotton, although the site of
insertion and the leve of expresson of the introduced genes may differ. Thereis, therefore, a
possihility that potentia pleiotropic effects resulting from the genetic modifications could ater some
aspect of the GM cottons biology that may affect their potentia weediness. Licence conditions have
been imposed to minimise the persistence and spread of introduced genes from the release Sites (refer
to key licence conditions below).

In greenhouse and fidld trials of Roundup Ready® MON 88913 cotton conducted in the United States,
no unintended or secondary effects on the GM cotton plants, including on their fertility, have been
observed. Aspart of thefield trid, the gpplicant proposes to evaluate agronomic characteristics of the
MON 88913 cottons under Austraian conditions. More data on potentia pleiotropic effects of the
genetic modifications on the GM cottons and how these may affect potentia weediness will be required
before any future gpplication for alarge scde or commercid release of these GMOs could be
assessed. These will require separate applications and approva processes.

Transfer of introduced genesto other organisms

Some gene transfer from the GM cottons to other cultivated cottons would be likely under uncontrolled
conditions, even though the overdl frequency of out-crossng would be very low. Itishighly unlikely,
however, that the inserted genes would ater the likelihood or frequency of such gene transfer. Transfer
of introduced genes to other cultivated cotton would pose the same risks as the low risks posed by
Roundup Ready® MON 88913 cotton and Roundup Ready® MON 88913/Bollgard® |1 cotton
themselves. However, licence conditions have been imposed to minimise the trandfer of introduced
genes to other cotton crops (refer to key licence conditions below).

Transfer of genesto feral/naturalised cotton is unlikely due to geographic isolation and the risk of
trandfer of the introduced genes to native cotton is negligible, because of genetic incompatibility.
Similarly, the likdihood of transfer of the introduced genes to other organismsis negligible because of
even gregter genetic incompatibility. Even if such transfer occurred it would be unlikely to pose any
hazard to human health and safety and the environment.

As part of the OGTR’ s ongoing commitment to the review of data, specific research conditions have
been imposed in the licence. The research is intended to confirm research on gene flow undertaken
prior to the implementation of the Act and prior to the commercid release of GM cottons, and in so
doing vdidate the containment measures imposed during the fidld trids of GM cottons. In order to
facilitate this review and data collection, the Regulator has imposed a licence condition to establish 400
metre research zones around proposed field trid Sites (locations) in excess of 1 hectare. Thisresearch
program will be developed in consultation with the OGTR.
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Insecticide and herbicideresistance

These risks will be managed by the APVMA through conditions on the existing registration for the use
of theinsecticidal genes as an insecticide in the Bollgard® 11 cotton (refer to page [11) and any permit or
regigtration for the use of Roundup® herbicide on Roundup Ready® MON 88913 and

Roundup Ready® MON 88913/Bollgard® 11 cottons beyond the four lesf stage.

THE RISK MANAGEMENT PLAN (KEY LICENCE CONDITIONS)

As part of the evaluation process for this licence application, arisk management plan has been
developed to address the risks identified (refer to Conclusion of the risk assessment, above). This plan
is given effect by licence conditions. The key licence conditions are outlined below.

Toxicity or allergenicity to humans
Licence conditions have been impased which require the applicant to:

»  prevent entry of the GMOs and products derived from the GMOs into the human food
supply;

»  dedtroy al seed not required for future trids,

»  securely trangport and store the GMOs; and

>  limittheszeof fied trid Stesto amaximum of 50 hectares eech.
Toxicity to non-tar get organisms
Licence conditions have been imposed which require the gpplicant to:

»  prevent cottonseed being used as stockfeed:;

»  dedtroy dl seed not required for future trids,

»  securely trangport and store the GMOs; and

>  limittheszeof fied trid Stesto amaximum of 50 hectares eech.
Weediness
Licence conditions have been imposed which require the gpplicant to:

»  surround the GM cotton by a 20 m pollen trap of non-GM cotton at sites north of 22°S;

»  surround the GM cotton by a 20 m pollen trap of non-GM cotton, or GM Roundup Readyo
cotton approved for commercid releasein Audtraia a sites south of 22°S;

»  aurround tria Sitesin excess of one hawith 2400 m wide research zone for the purpose of
conducting research for the ongoing review of the data on spread and persistence of the
GMOs and to vdidate previous research on containment measures,
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securely transport and store the GMOs,

prevent cottonseed being used as stockfeed;

clean equipment used at release Sites,

monitor field trid Stes after harvest and destroy volunteers; and

limit the scale of the release (Sze of individua Stes equd to, or less than 50 ha).

Transfer of introduced genesto other organisms

Licence conditions have been impased which require the applicant to:

>

>

>

>

limit the scale of the rdease (sze of individud Sites equd to, or less than 50 ha);
surround the GM cotton by a 20 m pollen trap of non-GM cotton at sites north of 22°S;

surround the GM cotton by a 20 m pollen trap of non-GM cotton, or GM cottons approved
for commercid rdleasein Audtrdiaa sites south of 22°S;

surround trid Sitesin excess of one hawith a400 m wide research zone for the purpose of
conducting research for the ongoing review of the data on soread and persistence of the
GMOs and to vaidate previous research on containment measures,

securely transport and store the GMOs,
clean equipment used at release Stes, and

monitor field trid Sites after harvest and destroy volunteers.

Insecticide and herbicideresistance

No conditions have been imposed in relation to managing insecticide or herbicide resstance
development, asthisisthe responshbility of the APVMA. The gpplicant’ s obligation to comply with
any such conditionsimposed by the APVMA has been noted in the licence.

General conditions

The licence issued by the Regulator dso contains a number of genera conditions, which are dso
relevant to risk management. These include, for example,

>

>

identification of the persons or classes of person covered by the licence;

arequirement that the gpplicant alow accessto the release sites by the Regulator, or persons
authorised by the Regulator, for the purposes of monitoring or auditing; and

arequirement to inform the regulator if the gpplicant becomes aware of any additiona
information about risks to human hedlth or safety or to the environment.
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Monitoring and enfor cement of compliance by the OGTR

Aswidl asthe legidative capacity to enforce compliance with licence conditions, the Regulator has
additiona options for risk management. The Regulator can direct alicence holder to take any sepsthe
Regulator deems necessary to protect the hedth and safety of people or the environment. The OGTR
aso independently monitors releases that the Regulator has authorised. At least 20% of dl field trid
sites will be ingpected each year, in accordance with a monitoring and compliance strategy based on
risk profiling, to determine whether licence holders are complying with the licence conditions, or
whether there are any unintended effects.

FURTHER INFORMATION

Detalled information on the evauation of the gpplication, including the proposed licence conditions, is
available in the risk assessment and risk management plan document for this gpplication, which can be
obtained from the website of the Office of the Gene Technology Regulator (www.ogtr.gov.au), or by
caling 1800 181 030 (please quote application number DIR 035/2003).
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CHAPTER 1 BACKGROUND

1.  Thischapter provides background information about the application and previous releases of
relevant genetically modified organisms (GMOs) into the environmernt.

2. The OGTR hasreceived an application (licence application number DIR 035/2002) from
Monsanto Audrdia Limited (Monsanto) for the intentiond release of geneticadly modified (GM)
herbicide tolerant (Roundup Ready® MON 88913) and herbicide tolerant/insecticidal

(Roundup Ready® MON 88913/Bollgard® I1) cotton into the environment, on alimited scale and under
controlled conditions. Key information on the gpplication is given below:

SECTION 1 THE APPLICATION

Project Title: Field trials of herbicidetolerant
(Roundup Ready® MON 88913) and herbicide toler ant/insect
resistant (Roundup Ready® MON 88913/Bollgard® I1) cotton

Applicant: Monsanto Australia Ltd
PO Box 6051
Melbourne, VIC 8008

Common name of the parent organism: ~ Cotton

Scientific name of the parent organism: ~ G0ssypium hirsutum L.

Modified trait(s): Prolonged herbicide tolerance, insecticida action,
antibiotic resistance, reporter gene expression

Identity of the gene(s) responsible for - cp4 epsps gene from Agrobacterium sp. strain CP4
the modified trait(s): (herbicide tolerance)

crylAc and cry2Ab genes from the bacterium
Bacillus thuringiensis (insecticidal)

nptll gene from bacteria Tn5 trangposon (antibiotic
resistance)

uidA gene from Escherichia coli (reporter gene)

Proposed Release Location New South Wales (NSW), Queendand (Qld), Northern
Western Australia (WA), Northern Territory (NT) (see
Appendix 7 for possible release shires)

Proposed Release Sizes and Dates: Dates Number of Sites ~ Maximum area
(hectares)
Summer 2003/04 6 7.8
Winter 2004 4 30
Summer 2004/5 32 885.8
Winter 2005 4 30
Total 46 953.6
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3. Inaccordance with Section 185 of the Act, Monsanto has received approval for details of the
gene congtruct, including the plasmid map, some of the regulatory sequences (promoters and
terminators) and preliminary protein expresson data as Confidentid Commercid Information (CCl).
However the CCl was made available to the prescribed expert groups that were consulted on the
preparation of the risk assessment and risk management plan.

4.  Roundup Ready® MON 88913 cotton contains two copies of agene (cp4 epsps), derived from
acommon soil bacterium, that confers tolerance to glyphosate (the active ingredient in the herbicides,
Roundup® and Roundup Ready®). The cp4 epsps gene encodes an enzyme (CP4 EPSPS) that is
tolerant to glyphosate. Conventiona cotton is susceptible to glyphosate damage because the equivalent
plant enzymeis inhibited by the herbicide. The use of Roundup Ready® MON 88913 GM cotton thus
dlows the gpplication of the herbicide Roundup® for the control of weeds that emerge in the crop,
without dameaging the crop itself.

5. Roundup Ready® MON 88913/Bollgard® |1 cotton was produced by conventional breeding of
Roundup Ready® MON 88913 cotton with GM Bollgard® 11 cotton, which expresses two insecticidd
proteins, making it resstant to the mgjor caterpillar pests of cotton.

6. Roundup Readyo MON 88913 cotton differs from the previous commercidly released
Roundup Ready® cotton in that tolerance to Roundup® is prolonged. Yidld loss occursif glyphosate is
gpplied beyond the four-leaf growth stage of “first generation” Roundup Readyo cotton. Roundup
Ready® MON 88913 cottons are able to tolerate application of glyphosate at later stages of plant
growth without yield loss, dlowing awider window to apply herbicide for weed control during growth
of the cotton crop. Thisisintended to give growersincreased flexibility in the timing of herbicide
goplication and not expected to increase the overdl level of herbicide use.

Section 1.1  The proposed dealings

7.  Monsanto seeks gpprovd for the limited and controlled release of herbicide tolerant
Roundup Ready® MON 88913 and herbicide tolerant/insect resistant
Roundup Ready® MON 88913/Bollgard® 11 cotton into the environmertt.

8.  Monsanto proposes to conduct four trids (two in the southern summer growing season and two
in the northern winter growing season) on 50 Sites covering atotal of 954 hectares, over three years
(2003 - 2005) in the cotton growing regions of New South Wales and Queendand and in northern
Western Audtraia and the Northern Territory.

9. Theamsof the proposed fidd trids are: to transfer the MON 88913 GM event into elite cotton
varieties suitable for use under Australian conditions; to combine the Roundup Ready? MON 88913
and Bollgard® |1 traits; to evaluate and gather data on levels of CP4 EPSPS protein expression,
tolerance to glyphosate, seed composition, weed control effectiveness and glyphosate resdue levels,
and to produce seed for future large scale or commercia releases, which will require separate
approvals.

10. None of the cotton plants from the release, or their by-products, will be used for animal feed or
human food. However, the gpplicant proposesto sdl lint from the release. Lint does not contain
genetic materid or protein.
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Section 1.2  Parent organism

11. The parent organiam is cultivated cotton (Gossypium hirsutum L.), which is exotic to Audrdia
and isgrown as an agriculturd crop in NSW and Qld and on atria bassin WA andthe NT. More
detailed information on cotton can be found in areview document ‘ The Biology and Ecology of Cotton
(Gossypium hirsutum) in Australia that was produced in order to inform the risk assessment
processes for licence gpplicationsinvolving GM cottons.  This document is available from the OGTR or
at www.ogtr.gov.au.

Section 1.3  Genetic modification and its effect

12.  Roundup Ready® MON 88913 cotton contains two copies of the epsps gene from
Agrobacterium species strain CP4. The cp4 epsps gene encodes an enzyme (CP4 EPSPS) that is
tolerant to inhibition by glyphosate (Padgette et a. 1993), the active congtituent of Roundup®
/Roundup Ready® herbicide, and has been introduced into the cotton plants to confer tolerance to the
foliar gpplication of glyphosate.

13. In plantsthe native epsps (5-enolpyruvylshikimate-3-phosphate synthase) gene encodes an
enzyme (EPSPS) critica for the biosynthesis of aromatic amino acids (tryptophan, tyrosine and
phenylaanine), essentid building blocks for cdlular proteins. The herbicide RoundupO/

Roundup Ready® functions by inhibiting the activity of the naturally occurring EPSPS enzymein plants,
thus blocking the biosynthes's of aromatic amino acids and eventudly leading to cell death (Steinrucken
& Amrhein 1980). The cp4 epsps genefrom Agrobacterium isinsengtive to the effects of glyphosate
(Padgette et a. 1993) and the CP4 EPSPS enzyme is il able to function normaly in the presence of
glyphosate to synthesize aromatic amino acids. Consequently, in GM plants containing the
Agrobacterium cp4 epsps gene, biosynthesis of aromatic amino acids is not blocked by the presence
of glyphosate and the plants are not killed by Roundup®/Roundup Ready® when applied asa
herbicide.

14. Roundup Ready® MON 88913 cotton differs from the currently commercially released
Roundup Ready® cotton, which contains only one copy of the cp4 epsps gene, in that tolerance to
glyphosate is prolonged. The applicant has indicated that Roundup® can be applied to control weeds
during plant growth of up to 14 nodes (note that the earliest development of first fruit can occur a
about 16 nodes or 165 days after planting). By contrast, in a Roundup Ready® cotton crop if
Roundup® was not applied for weed control, for instance due to rainfal, by 4 nodes of plant growth or
35 days after planting, it cannot be applied at later stages of plant growth. Hence

Roundup Ready® MON 88913 cotton is intended to give growers increased flexibility in timing of
herbicide application for controlling weeds.

15.  Roundup Ready® MON 88913/Boligard® II cotton plants will be produced during the fidld trids
through the conventiona breeding of Roundup Ready® M ON 88913 cotton and Bollgard® |1 cotton.
Roundup Ready® MON 88913/ Bollgard® 1 cotton plantswill contain al of the genes introduced into
each of the parental GM varieties.

16. Bollgard® Il cotton contains two insecticidal genes, crylAc and cry2Ab, both derived from a
common soil bacterium, Bacillus thuringiensis (Bt). These genes encode proteins that are toxic to
lepidopteran caterpillars, including the two key Helicoverpa pests of cotton.

CHAPTER 1 BACKGROUND -3-



DIR 035/2003 - Risk Assessment and Risk Management Plan

17. Bollgard® Il cotton plants also contain bacteria antibiotic resistance genes (nptll gene,
conferring resstance to kanamycin and neomycin; and aad gene, conferring resstance to streptomycin
and spectinomycin) and a reporter gene (uidA gene, which enables visudisation of plant tissuesin
which this gene is being expressed). The aad geneis not expressed in the plants because the promoter
that is required for its expresson is not present in plants. This gene was used as a marker in the
|aboratory prior to the production of the genetically modified plants to select for bacteria containing the
modified DNA.

18. Short regulatory sequences that control expression of the genes are aso present in the geneticaly
modified cottons. These sequences are derived from the cauliflower mosaic virus, figwort mosaic virus,
Agrobacterium tumefaciens and from soybean and two other plant species. Although three of these
organisms are plant pathogens, the regulatory sequences comprise only asmdl part of their tota
genome and are not in themsaves capable of causing disease.

19. Further details on the introduced genes and their encoded proteins are provided in Appendix 1,
Section 3.

Section 1.4 Method of genetransfer

20. Roundup Ready MON 88913° cotton was generated by introducing the two copies of the cp4
epsps geneinto cotton on a plasmid vector carried by Agrobacterium tumefaciens. The vector is
‘disarmed’ sinceit lacks the genes that encode the tumour-inducing functions of A. tumefaciens (See
Appendix 1, Section 4 for details).

21. Bollgard® 1 cotton was produced by introducing the cry2Ab and uidA genesinto GM INGARD®
cotton (containing the crylAc, nptll and aad genes) using microprojectile bombardment. This
technique involves coating the DNA containing the genes onto very smal tungsten or gold particles
which are ‘shot’ into the cotton tissue. INGARD® cotton was produced using a disarmed plasmid
vector carried by A. tumefaciens.

22. Roundup Readyo MON 88913/ Bollgard® |1 cotton will be produced by conventional crossing of
Roundup Ready MON 88913° cotton and Bollgard® 11 cotton.

SECTION 2 PREVIOUSRELEASESAND INTERNATIONAL APPROVALS
Section 2.1  Previous Australian Releases of similar GM cottons

23. Roundup Ready® MON 88913 and Roundup Ready® MON 88913/ Bollgard® I cotton have not
been previously approved for releasein Augtrdia. However, first generation Roundup Ready® cotton,
which contains one copy of the same cp4 epsps gene present in the MON 88913 cottons, has been
approved for commercia release since 2000 (refer licence DIR 023/2002). Bollgard® 11 cotton and
Bollgard® [1I/Roundup Ready® cotton were approved for commercia release in September 2002 (refer
to licence number DIR 012/2002).

24. These commercia releases were restricted to the cotton growing regions of NSW and QId south of
latitude 22° South because of concerns about the potential weediness of the cotton in tropical areas, as
well asthe potentid for out-crossing to ferd cotton in these areas. Therefore ongoing fidd trids, of
Bollgard® 11 cotton and Bollgard® 11/Roundup Ready® cotton, north of 22° South are required to be
conducted under limited and controlled conditions.
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25. Prior to commercia release, numerous limited and controlled releases of Roundup Ready® cotton
were conducted under the voluntary system overseen by GMAC, and three licences for limited and
controlled releases of Bollgard® |1 and/or Roundup Ready”®/Bollgard® 11 cotton were issued under the
current regulatory system:

>  Roundup Ready® cotton - 23 limited and controlled rel eases undertaken by:

Deltapine Austraia Pty Ltd (PR-32, PR-52, PR-52X, PR-52X 2, PR-52X3, PR-71,
PR-71X, PR-71X2, PR-83, PR-83X, PR-83X 3, PR-140, PR-140X and PR-143);
CSIRO Division of Plant Industry (PR-55, PR-55X, PR-55X2, PR-55X3 and PR-
55X5 and PR-55X6);

Cotton Seed Distributors Pty Ltd (PR 55-X4); and
Monsanto (PR-83X2 and PR-83X4).

>  Bollgard® Il and Roundup Ready®/Bollgard® 11 cotton - three limited and controlled relesse;

Cotton Seed Didtributors, in Queendand (Licence No. DIR 005/2001);
CSIRO, in Western Austrdia and Northern Territory (Licence No. DIR 006/2001);

Department of Agriculture (WA) in Western Austrdia (Licence No. DIR 009/2002,
Bollgard® 11 cotton only).

26. There have been no reports of adverse effects on human hedth or the environment resulting from
any of these releases.

Section 2.2  Approvalsby other Australian gover nment agencies

27. The OGTR is responsble for assessing the biosafety risks to human hedth and the environment
associated with development and use of GMOs. Other government regulatory requirements must dso
be met in respect of the release of the GMOs, and the use of products of the GMOs, including the
requirements of the Australian Pesticides and Veterinary Medicines Authority (APVMA) and Food
Standard Audtraia New Zedland (FSANZ).

221 Australian Pesticides and Veterinary Medicines Authority

28. The APVMA has a complimentary regulatory role in respect of this gpplication dueto its
respongbility for agricultural chemicd use, induding insecticides and herbicides in Audradia under the
Agricultural and Veterinary Chemicals (Code) Act 1994. For commercia products, the norma
form of gpprovd is through regigtration, but the APVMA may dso issue permits dlowing restricted use
of an insecticide or herbicide, for example for alimited period of time or for alimited area. In
congdering applications for regigtration or permits, the APVMA dso considers a number of issues that
are outs de the scope of the Gene Technology Regulator’s assessment, such asthe efficacy of
herbicides and insecticides, and herbicide and insect res stance management. The APVMA can
impose conditions on the use of herbicides or insecticides in registrations and permits.

29. Roundup Ready? herbicide (aformulation of glyphosate) is not currently registered for use on
cotton beyond the four-leaf stage of growth. A research permit from the APVMA for use of
Roundup?® herbicide after this stage on Roundup Ready® MON 88913 cotton is not required for
2003/2004 summer season, i.e. first season, of the proposed field trid as less than one hectare of
cotton plants per stateis proposed to be sprayed with herbicide. However, aresearch permit from the
APVMA will be required for such use of Roundup?® herbicide in the subsequent three seasons of the
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proposed trid orAfor any further larger scale release. Future releases of
Roundup Ready® MON 88913 cotton will dso require further applications and approvas by the
Regulator.

30. In July 2003, the APVMA registered Bollgard® 11 genes (crylAc and cry2Ab) asinsecticidal
productsin GM cotton. As part of the registration, the APVMA has imposed conditions on the use of
Bollgard® I cotton, incdluding an insect resistance management plan. A condition within this resistance
management plan specifies that the amount of combined INGARD® and Bollgard® 11 cotton to be
grown by one grower (as defined by the growers trading name) in avaley must not exceed 40% of the
total cotton being grown by that grower in that valey. A grower may choose to plant up to 40%
Bollgard® I and no INGARD®. Thesetridswill comply with dl conditionsimposed by the APVMA.

31. Further information about the use of glyphosate on glyphosate-tolerant crops and about the
management of herbicide and insecticide resistance, is available from the APVMA:

Audrdian Pedticides and Veterinary Medicines Authority
PO Box E240
KINGSTON ACT 2604
Phone: (02) 6272 5158
Fax: (02) 6272 4753
Email: contact@apvmagov.au
http://mwww.apvma.gov.au

222 Food Standard Australia New Zealand

32. FSANZ isrespongble for human food safety assessment. Currently the applicant has not applied
to FSANZ for evauation of materid from the GM cottons proposed for release for use in human food.
FSANZ approva will need to be obtained before such materia could be used for this purpose.
However, oil and linters from one of the parental GMOs, Bollgard® 11, has already been approved by
FSANZ for use in human food.

33. Further information about food safety and food labelling are available from FSANZ:

Food Standards Austrdia New Zedand
PO Box 7186
CanberraMail Centre ACT 2610
Phone (02) 6271 2222
Fax (02) 6271 2278
E-mail: info@foodstandards.gov.au
http://www.foodstandards.gov.au

Section 2.3 International approvals

34. Roundup Ready® MON 88913 and Roundup Ready® MON 88913/ Bollgard® I1 cottons have
not been released commercidly in other countries, asthese GM cottons are dtill in development.
However, fidd trids of Roundup Readyo MONB88913 cotton are currently in progressin the United
States of America. First generation Roundup Ready® and Bollgard® 11 cotton have been approved for
commercid release in other countries:
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> TheUnited States - the US Department of Agriculture and the Food and Drug Administration
approved the commercia release and usein food of Roundup Ready® cotton in 1995 and
Bollgard® |1 cotton in 2002;

> Canada - the Canadian Food Inspection Agency and Health Canada approved the
commercia release and use in food of Roundup Ready® cotton in 1996, and in June 2003 it
authorised the use of Bollgard® 11 cotton event 15985 for livestock feed:;

> Japan - the Japanese Minidtries of Agriculture, Forestry and Fisheries and Hedlth and Welfare
approved the commercia release of Roundup Ready® cotton in 1997 and use in animal feed
in 1998. Bollgard® 11 cotton was approved for usein food and animal feed in 2002 and 2003

respectively;

»  Argentina- approved the commercia release of Roundup Reajyo cotton in 1999 and its use
in human food and stock feed in 2000 and 2001 respectively.

35. Other countries where Roundup Readyo cotton varieties have been gpproved, or are pending
goprovd, include India, Isradl, Mexico and the European Union. Limited and controlled rel eases of
Bollgard® 11 cotton have been approved and carried out in Argentina, Costa Rica, India, Mexico and
South Africa

36. No country is known to have refused an gpplication for the release of Roundup Readyo, Roundup
Ready® MON 88913 or Bollgard® I cottons.

37. There have been no reports of adverse effects on human hedlth or the environment resuilting from
any of the Augtrdian or internationd releases of Roundup Ready” or Bollgard® 11 cotton or from field
trials of Roundup Ready® MON 88913 cottons in other countries.

CHAPTER 1 BACKGROUND -7 -



DIR 035/2003 - Risk Assessment and Risk Management Plan

CHAPTER 2 SUMMARY OF RISK ASSESSMENT AND RISK
MANAGEMENT PLAN

38. The Act and the Regulations require that risks associated with dedlings with GMOs are identified
and assessed as to whether they can be managed to protect human health and safety and the
environment (see Appendix 8).

SECTION 1 |SSUESRAISED IN SUBMISSIONS ON THE APPLICATION AND THE RISK
ASSESSMENT AND RISK MANAGEMENT PLAN

39. Comments received in response to consultation with expert groups and authorities on the
preparation of the risk assessment and risk management plan (RARMP) under Section 50 of the Act,
and with the same stakeholders and the public on the RARMP, under Section 52 of the Act (see
Appendix 8), were very important in findising the plan, which formed the bass of the Regulator’ sfind
decison on the gpplication.

40. Written submissonsin relation to DIR 035/2003 raised the following issues rdating to risks to
human hedth and safety or the environment that have been addressed in the RARMP.

> thepotentid toxicity and dlergenicity of Roundup Readyo MON 88913 and
Roundup Ready® MON 88913/Bollgard® 11 cotton (Appendices 2 and 3 refer);

> thepotentia for increased weediness of Roundup Readyo MON 88913 and
Roundup Ready® MON 88913/Bollgard® 11 cotton (Appendix 4 refers);

»  thepotentid for, and management of, gene transfer to other cotton crops, naturalised cotton
populations and native cottons (Appendices 4 and 7 refer);

»  thepotentid for adverse impacts arisng from gene trandfer to other organisms (Appendix 5
refers);

»  thepotentid for, and management of, development of herbicide resstance in weed species
(Appendix 6 refers); and

»  thepotentid for, and management of, development of insect resstance (Appendix 6 refers).

41. Prescribed agency submissons aso raised issues such asimpacts on existing and future export
markets, ethica consequences of biotechnology, adverse effects on loca cropping systems, economic
viability of GM crops, which are outside the scope of evaluations conducted under the Act and therefore
have not been considered as a part of the assessment process.

42. Intotd the Regulator received four submissions from the public on this gpplication. A summary of
these written submissions is provided in Appendix 9. The key issuesraised by the public that related to
human hedth and safety or the environment were:

»  potentid for adverse impacts on human health (Appendix 2 refers);

»  potentid for adverse impacts on the environment (Appendix 3, 4, 5 and 6 refers);
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»  disclosure of stelocations (Appendix 7 refers);

»  management of potential weediness of the GM cottons in northern Augtrdia (Appendix 4 and 7
refers);

>  Potentia for weeds to develop herbicide resstance (Appendix 5 and 6 refers);
»  conclusons regarding gene transfer (Appendix 5 refer); and

»  thebenefitd impacts of the current insecticiddl and herbicide tolerant cottons to the
environment.

43. Public submissions aso raised issues such as impacts on domestic markets and export expanson,
labelling of GM products, maintaining product integrity, food safety, and effective tracking and tracing of
GM materid, which are outside the scope of evauations conducted under the Act and therefore have
not been considered as a part of the assessment process.

44. In accordance with Section 56 of the Act, the Regulator has taken into account al issuesraised in
written submissons that related to the protection of human hedth and safety and to the environment in
preparing the risk assessment and the risk management plan. These issues were considered carefully
and weighed againgt the body of current scientific information in reaching the conclusions set out in this
document.

SECTION 2 PREPARATION OF THE RISK ASSESSMENT AND THE RISK
MANAGEMENT PLAN

45. The Regulator has conducted arisk assessment in relation to the proposed dedlings and prepared a
risk management plan. The risk assessment process, detailed in Appendix 8, identified a number of
hazards that may be posed by the proposed dealings. The risks posed by these hazards were assessed
as being ether ‘negligible, ‘very low’, ‘low’, ‘moderate’, ‘high’ or ‘very high' by consdering:

»  thelikdihood of the hazard occurring;
»  thelikely consequences (impact) of the hazard, were it to be redlised; and
» ik management options to mitigate any identified risks.

46. The following table (Table 1) lists each of the potentia hazards that were considered during the risk
assessment process in the Hazard Identification column and summarises the assessment of each hazard
under the column headed Risk. A comprehensgve assessment of each identified hazard is provided in
Appendices 2 - 6, as cross-referenced in the column headed Summary of Risk Assessment.

47. Whereiit is consgdered that risk management may be required to protect the health and safety of
humans and/or the environment, the Risk Management column identifies the selected methods and the
reasons they were chosen. A risk management plan for the proposed dedling has been given effect by
gpecific conditions within the licence. These conditions are summarised in the final column, headed
Licence Conditions, and detailed in Appendix 7.

48. Further information on the additiona research requirements that have been imposed is contained in
Section 4. Theresearch isintended to confirm previous work on gene flow and to vdidate the
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containment measures gpplied to limited and controlled GM cotton trids. It will dso generate data
required for the assessment of future gpplications

CHAPTER 2 SUMMARY OF RISK ASSESSMENT AND RISK MANAGEMENT PLAN
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Tablel

GM cotton:

the genetically modified cotton proposed for release.
Lepidoptera: the caterpillar insect pests targeted by the GM cotton belong to this order of insects.

Summary of therisk assessment and therisk management plan (including licence conditions)

Bt toxins: the Cry1Ac and Cry2Ab proteins may also be referred to as a Bt toxins, because they are some of the many proteins that are produced by the bacteria
Bacillusthuringiensis (Bt) in nature.
CPAEPSPS: the enzyme 5-enol pyruvylshikimate-3-phosphate synthase, the gene of which was derived from the bacteriumAgrobacteriumspecies strain CP4, and istolerant to
the herbicide glyphosate.
GUS the enzyme b-glucuronidase, encoded by areporter gene (uidA), which enables visualisation of plant tissuesin which this gene is being expressed.
NPT Il neomycin phosphotransferase type |1, encoded by an antibiotic resistance gene (nptl1) which enables selection of GM cotton plant cells when grown in the presence
of antibiotics (kanamycin or neomycin) in the laboratory.
N/A: not applicable.
NA: not assessed.
Hazard Risk Summary of Risk Assessment Does risk Risk Management Is risk Licence conditions
Identification (combines (refer to appendices for details) require Method(s) and Reason(s) for selection | managed? [(See Appendix 7 for detailed licence conditions)
'likelihood" management
and 'impact’) ?
TOXICITY AND Very Low |See Appendix 2 Yes Prevent seed from entering human food Yes Prevent entry into human food supply: no
ALLERGENICITY none of the GM material from the release will be used in supply: prevents exposure through food. cottonseed to enter human food supply.
FOR HUMANS: human food or animal feed; and Destroy all seed not required for further Destroy seed: destroy all seed not required for
Food FSANZ approval will be required before the GM materials trials: prevents unintended exposure. future trials.
could be used for human food. Ensure secure transport and storage of Secure transport and storage: GMOs must not be
retained seed: prevents unintended transported unless contained within a primary,
exposure. sealed container packed into a secondary
unbreakable container; only transport to the
extent necessary to store; store in sealed
container within a locked facility that is signed to
indicate GM cotton is stored within.
TOXICITY AND Very Low [See Appendix 2 Yes Limit scale of release: decreases Yes Limit scale: restrict area to 1000 hectares over
ALLERGENICITY - pleiotropic effects of the genetic modification could alter likelihood of exposure. four growing seasons or up to 46 individual sites
FOR HUMANS: aspects of plant metabolism; Destroy all seed not required for further of not more than 50 ha.
Occupational cotton pollen is not wind-dispersed and therefore unlikely trials: prevents unintended exposure. Destroy seed: destroy all seed not required for
exposure to be an air-borne allergen; Ensure secure transport and storage of future trials.
exposure to the introduced proteins through working with retained seed: prevents unintended Secure transport and storage: GMOs must not be
cotton plants is very low; exposure. transported unless contained within a primary,
humans are commonly exposed to the CP4 EPSPS, Report any adverse impacts on human sealed container packed into a secondary
CrylAc, Cry2Ab, GUS and NPTII proteins, as these health and safety : ensures identification of unbreakable container; only transport to the
proteins are naturally widespread in the environment; unexpected adverse impacts. extent necessary to store; store in sealed
feeding studies indicate that the introduced proteins are not container within a locked facility that is signed to

CHAPTER 2 SUMMARY OF R1SK ASSESSMENT AND RISK MANAGEMENT PLAN
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Hazard Risk Summary of Risk Assessment Does risk Risk Management Is risk Licence conditions
Identification (combines (refer to appendices for details) require Method(s) and Reason(s) for selection [ managed? |(See Appendix 7 for detailed licence conditions)
‘likelihood' management
and 'impact’) ?
toxic; indicate GM cotton is stored within.
evidence indicates that the introduced proteins are not Report adverse impacts: any adverse impacts
allergenic, nor do they have properties of known on human health and safety must be reported to
allergenic proteins; the Regulator.
there have been no reported toxic or allergic effects from
similar GM cottons expressing the same proteins that
have been extensively field trialed and are commercially
released in Australia; and
although dust and lint from cotton can be created at
processing facilities, the use of protective equipment
prevents respiratory irritation, and fibre characteristics of
the GM cottons are likely to be the same as for non-GM
cotton.
TOXICITY AND Very Low See Appendix 2 No N/A N/A None required
ALLERGENICITY cotton lint used in clothing and household items contains
FOR HUMANS: no proteins or DNA and cotton products from GM cottons
Wearing & using can not be distinguished from non-GM products.
household items
containing cotton
products
TOXICITY FOR Low See Appendix 3 Yes Limit scale of release: decreases Yes Limit scale: restrict area to 1000 hectares over
OTHER - exposure of stock and wild life to these GM cottons is likelihood of exposure. four growing seasons or up to 46 individual sites
ORGANISMS: low, cotton seed will not be used as stock feed; Prevent seed from being used as of not more than 50 ha.

Mammals and wildlife
including birds and
fish

the introduced proteins are native to bacteria that are
already widespread in the environment;

the toxicity of CrylAc and Cry2Ab is highly specific to
lepidopteran insect larvae;

the CP4 EPSPS, GUS and NPTII enzymes are not
known to be toxic to any organism;

toxicity studies with the purified proteins or commercial Bt
microbial products indicate that these proteins are not
toxic to mammals, birds or fish.

however, molecular characteristics of the inseted genetic
material and expression levels of the introduced proteins
in herbicide tolerant/insecticidal cottons under Australian
field conditions is not known.

stockfeed: prevents exposure of other
animals.

Destroy all seed not required for further
trials: prevents unintended exposure.
Ensure secure transport and storage of
retained seed: prevents unintended
exposure

Further research: provides information on
the molecular characteristics of the
inserted genetic material and the
expression of the introduced proteins.

Prevent seed from being used as stockfeed: no
cottonseed to be used as stockfeed.

Destroy seed: destroy all seed not required for
future trials.

Secure transport and storage: the GMOs must
not be transported unless contained within a
primary, sealed container that is packed into a
secondary unbreakable container; only transport
to the extent necessary to store; store in sealed
container within a locked facility that is signed to
indicate GM cotton is stored within.

Require further research: on characteristics of
insert and expression of introduced proteins
under Australian field conditions.

CHAPTER 2 SUMMARY OF R1SK ASSESSMENT AND RISK MANAGEMENT PLAN
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Hazard Risk Summary of Risk Assessment Does risk Risk Management Is risk Licence conditions
Identification (combines (refer to appendices for details) require Method(s) and Reason(s) for selection [ managed? |(See Appendix 7 for detailed licence conditions)
‘likelihood' management
and 'impact’) ?
TOXICITY FOR Low See Appendix 3 Yes Further research: provides information on Yes 1. Limit scale: restrict area to 1000 hectares over
OTHER - the introduced proteins are native to bacteria that are the molecular characteristics of the four growing seasons or up to 46 individual sites
ORGANISMS: already widespread in the environment; inserted genetic material and the of not more than 50 ha.
Non-target the CP4 EPSPS, GUS and NPTII enzymes are not expression of the introduced proteins. 2. Destroy seed: destroy all seed not required for
invertebrates, known to be toxic to any organism; future trials.
including soil insects the toxicity of CrylAc and Cry2Ab is highly specific to 3. Secure transport and storage: the GMOs must
lepidopteran insect larvae; not be transported unless contained within a
laboratory and field studies suggest that populations of primary, sealed container that is packed into a
key non-target invertebrates are unlikely to be affected by secondary unbreakable container; only transport
the Bt toxins. Rather, it is likely that their populations to the extent necessary to store; store in sealed
would be favoured by decreases in the use of broad- container within a locked facility that is signed to
spectrum insecticides. indicate GM cotton is stored within.
expression levels of the introduced proteins in herbicide 4. Require further research: on characteristics of
tolerant/insecticidal cottons under Australian field insert and the expression of introduced proteins
conditions is not known under Australian field conditions.
Low See Appendix 3 Yes Further research: informs the ongoing Yes 1. Limit scale: restrict area to 1000 hectares over
TOXICITY EOR the introduced proteins are native to bacteria that are review of the data on toxicity and four growing seasons or up to 46 individual sites
OTHER already widespread in the environment; potential for accummulation in the soil; of not more than 50 ha.
ORGANISMS: the CrylAc and Cry2Ab toxins are unlikely to have 2. Destroy seed: destroy all seed not required for
Microbial organisms adverse effects on soil microorganisms. future trials.
however, expression levels of the introduced proteins in 3. Secure transport and storage: the GMOs must
herbicide tolerant/insecticidal cottons and potential for not be transported unless contained within a
accumulation in soil under Australian field conditions is not primary, sealed container that is packed into a
known secondary unbreakable container; only transport
to the extent necessary to store; store in sealed
container within a locked facility that is signed to
indicate GM cotton is stored within.

4. Require further research: on the potential toxicity
for soil organisms; and potential for accumulation
of proteins in soil.

WEEDINESS: Low Appendix 4 Yes Limit scale of the release: decreases Yes 1. Limit scale: restrict area to 1000 hectares over

See

cotton does not possess characteristics commonly
associated with weediness, and is not known to be a
problematic weed in any environment;

cotton has a low potential for dispersal by natural means;
the introduced genes in the GM cottons are unlikely to
affect these characteristics;

there is a low possibility for the genetic modification to

likelihood of escape

Surround the GM cotton with a pollen
trap: minimises spread of the introduced
genes beyond the release sites via
pollen flow.

Ensure secure transport and storage of
retained seed: prevents escape of GM

four growing seasons or up to 46 individual sites
of not more than 50 ha.

2. Surround the GM cotton with a pollen trap of at
least 20 m in all directions from the outside of the
release site.

3. Secure transport and storage: the GMOs must
not be transported unless contained within a
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Hazard Risk Summary of Risk Assessment Does risk Risk Management Is risk Licence conditions
Identification (combines (refer to appendices for details) require Method(s) and Reason(s) for selection [ managed? |(See Appendix 7 for detailed licence conditions)
‘likelihood' management
and 'impact’) ?

have potential pleiotropic effects that could alter traits plant material outside the release sites. primary, sealed container packed into a
affecting weediness, therefore, the applicant proposes to Cleaning of equipment used at the secondary unbreakable container; only transport
collect data on agronomic characteristics associated with release sites: prevents escape of GM to the extent necessary to store; store in sealed
weediness during the field trials; plant material into the environment container within a locked facility that is signed to
major constraints on weediness of GM and non-GM outside the release sites. indicate GM cotton is stored within.
cotton are water availability, nutrient availability, plant Destroy any volunteers: prevents 4. Cleaning of equipment used at the release sites:
competition, herbivory by non-lepidopteran species, frost persistence. must be cleaned before used for any other
and fire; Further research: informs the ongoing purpose. If GM cotton is ginned, gin must be
the combination of herbicide tolerance and insect review of the data on spread/persistence cleaned immediately following use, before any
resistance in Roundup Readyc‘J MON 88913/Bollgard® Il of the GMO in the environment and other cotton is ginned.
cotton is unlikely to increase the weedy potential of this validates the efficacy of containment 5. Destroy volunteers: release sites must be
GMO above the low potential for either Roundup measures. monitored after harvest at least once every 2
Ready0 MON 88913 or Bollgard® Il cotton individually, to months for at least 12 months and any
become problematic weeds; volunteers destroyed before flowering.
surveys carried out since the commercial release of 6. Research conditions:
Roundup Rea\dy‘.j and Roundup Ready ©/INGARD® surround the trial site by a 400 m research zone
cotton in 2000 indicate that these GM cottons have not for the purpose of conducting research on spread
become problematic weeds; and persistence of the GMOs.
preliminary experimental data suggest that insecticidal collect data on agronomic characteristics
cotton may be weedier than non-GM cotton in certain indicative of the potential weediness of the GM
nutrient-rich habitats such as artificial waterways and cotton under Australian field conditions.
stock feeding areas;
INGARD® cottonseed has been used as stockfeed in
northern Australia since 1996, and Roundup
Ready O/INGARD® cotton since 2000, with no indication
that they have become more weedy than non-GM cotton;
and
applicant proposes to surround the trial sites by pollen
traps and isolate the trials from feral cotton and all other
cotton crops to minimise gene flow and persistence.

GENE TRANSFER: Low See Appendix 5 Yes Limit scale of the release: decreases Yes 1. Limit scale: restrict area to 1000 hectares over

Plants . gene transfer poses the same risks as the low risks potential for transfer. four growing seasons or up to 46 individual sites

- Other cotton crops posed by Roundup ReadyO MON 88913 or Surround the GM cotton with a pollen of not more than 50 ha.

Roundup Readyo MON 88913/ Bollgard® Il cotton.
applicant proposes to surround the trial sites by pollen
traps and isolate the trials from feral cotton and all other
cotton crops to minimise gene flow and persistence.

trap: minimises spread of the introduced
genes beyond the release sites via
pollen flow.

Ensure secure transport and storage of
retained seed: prevents escape of GM

Surround the GM cotton with a pollen trap of at
least 20 m in all directions from the outside of
release sites.

Secure transport and storage: the GMOs must
not be transported unless contained within a
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Hazard Risk Summary of Risk Assessment Does risk Risk Management Is risk Licence conditions
Identification (combines (refer to appendices for details) require Method(s) and Reason(s) for selection [ managed? |(See Appendix 7 for detailed licence conditions)
‘likelihood' management
and 'impact’) ?
plant material outside the release sites. primary, sealed container packed into a
Cleaning of equipment used at the secondary unbreakable container; only transport
release sites: prevents escape of GM to the extent necessary to store; store in sealed
plant material into the environment container in locked facility signed to indicate GM
outside the release sites. cotton stored within.
Destroy any volunteers: prevents Cleaning of equipment used at the release sites:
persistence. must be cleaned before used for any other
Further research: validates efficacy of purpose. Gin for GM cotton must be cleaned
containment measures. immediately after use, before any other cotton is
ginned.
Destroy volunteers before flowering: release
sites must be monitored after harvest at least
once every 2 months for at least 12 months.
Research conditions: surround the trial site by a
400 m wide research zone for the purpose of
conducting research on pollen dispersal and
gene tranfer.
GENE TRANSFER: Low See Appendix 5 Yes Limit scale of the release: decreases Yes Limit scale: restrict area to 1000 hectares over
Plants - gene transfer would pose the same risks as the low risks potential transfer. four growing seasons or up to 46 individual sites
- Feral posed by Roundup ReadyO MON 88913 or Surround the GM cotton with a pollen of not more than 50 ha.
(naturalised) Roundup ReadyO MON 88913 Bollgard® Il cotton; trap: minimises spread of the introduced Surround the GM cotton with a pollen trap of at
cotton applicant proposes to surround the trial sites by pollen genes beyond the release sites via least 20 m in all directions from the outside of the

traps and isolate the trials from feral cotton and all other
cotton crops to minimise gene flow and persistence.

pollen flow.

Ensure secure transport and storage of
retained seed: prevents escape of GM
plant material outside the release sites.
Cleaning of equipment used at the
release sites: prevents escape of GM
plant material into the environment
outside the release sites.

Destroy any volunteers: prevents
persistence.

Further research: validates efficacy of
containment measures.

release site.

Secure transport and storage: the GMOs must
not be transported unless contained within a
primary, sealed container packed into a
secondary unbreakable container; only transport
to the extent necessary to store; store in sealed
container in locked facility signed to indicate GM
cotton is stored within.

Cleaning of equipment used at the release sites:
must be cleaned before used for any other
purpose. Gin for GM cotton must be cleaned
immediately after use, before any other cotton is
ginned.

Destroy volunteers before flowering: release
sites must be monitored after harvest at least
once every 2 months for at least 12 months and
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Hazard Risk Summary of Risk Assessment Does risk Risk Management Is risk Licence conditions
Identification (combines (refer to appendices for details) require Method(s) and Reason(s) for selection [ managed? |(See Appendix 7 for detailed licence conditions)
‘likelihood' management
and 'impact’) ?
volunteers destroyed.
6. Research conditions: surround the trial site by a
400 m wide research zone for the purpose of
conducting research on pollen dispersal and
gene transfer.
GENE TRANSFER: | Negligible [See Appendix 5 No N/A N/A None required
Plants genetic incompatibility and geographical isolation from
- Native cottons native populations prevent the production of fertile
hybrids.
GENE TRANSFER: Negligible [See Appendix 5 No N/A N/A None required
Plants Well-established genetic incompatibility prevents
- Other genera successful cross-pollination with other plant species.
GENE TRANSFER: Negligible [See Appendix 5 No N/A N/A None required
The most significant route of entry of foreign DNA into
Humans & other animals and humans is through food. However, products
animals from the GM cottons are not intended for stockfeed or
human food. Thus the likelihood of gene transfer to
animals or humans is negligible.
FSANZ approval will be required before the GM materials
could be used for human food.
GENE TRANSFER: Negligible [See Appendix 5 No N/A N/A None required
all of the introduced genes in
microorganisms Roundup Readyo MON 88913 or
(bacteria) Roundup ReadyO MON 88913/ Bollgard® Il cotton are
already widespread in the environment, and are readily
available for transfer from these sources via
demonstrated natural mechanisms; and
gene transfer from plants to bacteria has not been
demonstrated under natural conditions, and the likelihood
of such transfer is greatly exceeded by the likelihood of
transfer from other sources of these genes.
RESISTANCE NA See Appendix 6 This risk is | Not required for first season (2003/04) as less Not required. Licence notes the requirement to
APVMA is responsible for assessing the risk. managed by |than one hectare per State will be sprayed with adhere to the APVMA conditions, including any
Herbicide the APVMA  [herbicide. APVMA would impose conditions for herbicide resistance management strategy.
subsequent three seasons of the trial.
RESISTANCE NA See Appendix 6 This risk is  |APVMA has imposed conditions Not required. Licence notes the requirement to
APVMA is responsible for assessing the risk. managed by adhere to the APVMA conditions, including any
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Hazard Risk Summary of Risk Assessment Does risk Risk Management Is risk Licence conditions
Identification (combines (refer to appendices for details) require Method(s) and Reason(s) for selection [ managed? |(See Appendix 7 for detailed licence conditions)
‘likelihood' management
and 'impact’) ?
Insecticide the APVMA insecticide resistance management strategy.
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SECTION 3 DECISION ON THE APPLICATION

49. Detalls of the matters that the Regulator must consider in making a decision are provided in
Appendix 8. It isimportant to note that the legidation requires the Regulator to base the licence
decision on whether risks posed by the dedlings are able to be managed so asto protect human hedlth
and safety and the environment.

50. It is concluded thet there are no significant risks to human hedth and safety or to the Audtraian
environment arisng from the proposed release of GM herbicide tolerant and herbicide
tolerant/insecticida cottons that cannot be adequately managed. Detailed risk analyses based on the
available scientific information are provided in Appendices 2 - 6 in support of this concluson.

51. Therefore the Regulator has issued licence number DIR 035/2003 in respect of this application.

SECTION 4 |IDENTIFICATION OF ISSUES TO BE ADDRESSED FOR FUTURE
RELEASES

52. Before any goplication for alarger sce or commercid release of Roundup Ready MON 88913°
or Roundup Ready MON 88913°/ Ballgard® 11 cotton could be evaluated, more detailed information
will be required on:

>  genetic segregation and molecular characterisation of the introduced genetic materid;
»  thelevdsof expresson of proteins by the introduced genes under Audtrdian field conditions;

>  the gtability and persstence of introduced proteinsin the soil from GM cotton under
Audrdian field conditions;

»  theecologicd impacts of the insecticidd protein on soil biota under Austrdian fied
conditions,

»  theexpresson of the glyphosate tolerant phenotype during development of the GM plant;
»  agronomic characterigtics of GM cottons indicative of potentid weediness, and

>  genetransfer to non-GM cotton or fera cotton and efficacy of pollen trap under Augtrdian
field conditions.

53. As part of the OGTR’s ongoing commitment to review of data, research conditions have been
imposed for a number of cotton DIR licences. Thisresearch isintended to confirm previous research
on pollen and gene flow undertaken prior to the implementation of the Gene Technology Act 2000.
For the proposed release, the following research is required:

» detalled study on efficacy of pollen traps in controlling gene trandfer through pollen to
non-GM cotton and fera cotton.

» the potentid toxicity of the GM insecticidd cotton, including more information on
potentia toxicity to non-target organisms and effect on soil micro-organisms; and

» the potentid weediness of the GM cotton under Audtrdian field conditions.
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54. In addition, the results of research required as a condition of licences for other releases of this
GMO (DIR 017/2002 and DIR 025/2002) would also be available to the Regulator.

55. It should be noted that provision of the above data during the proposed release are not required to
ensure the management of risks to human hedlth and safety and the environment from the proposed
redlease. The risk management measures summarised in the Table above and given effect by the licence
conditions, will achieve this purpose.
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APPENDIX 1 INFORMATION ABOUT THE GMO

56. In preparing the risk assessment and risk management plan, the Regulator is required under
Section 49 (2) of the Act to consider the properties of the parent organism and the effects of the
genetic modification.

57. This part of the document addresses these matters and provides detailed information about the
GMO proposed for release, the parent organism, the genetic modification process, the genes that have
been introduced and the new proteins that are expressed in the genetically modified cotton.

58. It should be noted that some details of the gene congtruct, including the plasmid map and some of
the regulatory sequences, and preliminary protein expression data have been declared as Confidential
Commercid Information (CCl) under Section 185 of the Act. However the CCl was made available
to the prescribed expert groups which were consulted in the preparation of the risk assessment and

risk management plan.
SECTION 1 SUMMARY INFORMATION ABOUT THE GMO

59. Monsanto Austrdia Limited (Monsanto) proposes to release two GM Os under gpplication DIR
035/2003: herbicide tolerant Roundup Ready® MON 88913 cotton and herbicide tolerant/insecticidal
Roundup Ready® MON 88913/Bollgard® 11 cotton.

60. Roundup Ready® MON 88913 cotton is derived from an original genetic modification event
referred to as MON 88913 and will be introduced to Austrdian cotton varieties by conventiond
breeding. Roundup Ready® MON 88913/Bollgard® Il cotton will be produced by conventional
breeding of Roundup Ready® MON 88913 cotton and GM Bollgard® 11 cotton. Bollgard® 11 cotton
has been approved for commercial release south of latitude 22° South in Australiaand has been
consdered previoudy in detall in the risk assessment and risk management plan DIR 012/2002,
available a www.ogtr.gov.au. Bollgard® 11 cotton is only discussed in this document in so far asit
rdates to Roundup Ready® MON 88913/Bollgard® 11 cotton.

61. Roundup Ready® MON 88913 cotton and Roundup Ready® MON 88913/Bollgard® 11 cotton
both contain two copies of the cp4 epsps (5-enolpyruvylshikimate-3-phosphate synthase) gene,
derived from the bacterium Agrobacterium species strain CP4. The cp4 epsps gene encodes an
enzyme (CP4 EPSPS) that istolerant to inhibition by glyphosate (N-phosphonomethyl glycine), the
active ingredient in the herbicides, Roundup® and Roundup Ready®. Thus the GM plants confer
tolerance to the foliar gpplication of herbicides, Roundupo and Roundup Readyo. Further details on
the cp4 epsps gene and the CP4 EPSPS protein are provided in Section 3 of this appendix.

62. Roundup Ready® MON 88913 cotton and Roundup Ready® MON 88913/Boligard® 11 cotton
differ in two ways from the existing Roundup Ready® and Roundup Ready°/Bollgard® 11 cottons, that
are being grown commercidly or trided in Audrdia. Firgly, both MON 88913 cottons contain two
copies of the cp4 epsps gene rather than one copy, as in the commercialy released

Roundup Readyo cottons. Secondly, in the MON 88913 cottons, expression of the two copies of the
cp4 epsps geneis under the control of nove regulatory eements, which were not present in the
commercialy released Roundup Readyo cottons.
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63. The nove regulatory e ements and the two copies of the cp4 epsps gene result in improved
expression of the cp4 epsps genein the MON 88913 cottons. These cottons are thus able to tolerate
gpplication of Roundup® on the sengitive reproductive parts of the plarnt,  which are not tolerant to
Roundup® in commercidly released Roundup ReadyO cotton. Roundup cannot be applied to
Roundup ReadyO cotton beyond the four leaf growth stage, when the effects of the herbicide on the
sengitive reproductive parts of the plant begin to result in yield losses (Monsanto Audtrdia Limited
2001). Therefore, if this narrow window of opportunity for Roundup‘ goplication at four-leaf sage
was missed, weed control by Roundup® application a later stages of growth is not possble in
Roundup ReadyO cotton crop. MON 88913 cottons can tolerate application of Roundup® at later
stages of growth, alowing awider window for targeted gpplication of Roundup® during growth of the
cotton crop. Thisisintended to give growers increased flexibility in timing herbicide gpplication and
better weed control.

64. Roundup Readyo MON 88913/Bollgard® Il cotton aso contains the insecticidal genes crylAc
and cry2Ab, derived from the common soil bacterium Bacillus thuringiensis (Bt). These genes
encode the proteins Cry1Ac and Cry2Ab, which are highly specific insecticidd proteins that are toxic
to lepidopteran caterpillar pests of cotton, including Helicover pa armigera (cotton bollworm) and H.
punctigera (native budworm). Further detals on the crylAc and cry2Ab genes and the Bt proteins
are provided in Section 3 of this Appendix and in the risk assessment and risk management plans for
DIR 012/2002 (Bollgard® 1 cotton) and DIR 022/2002 (I NGARD® cotton), available at
WWW.Ogtr.gov.au.

65. Roundup Readyo MON 88913 cotton does not contain any antibiotic resstance genes.

Roundup Ready® MON 88913/Bollgard® |1 cotton contains two antibiotic resistance genes. These
genes were used as salectable markers in the early laboratory stages of development of the

Bollgard® 11 plants, to enable selection of bacteria or plant cells containing the desired genetic
modification. The neomycin phosphotransferase type |l (nptll) gene confers resstance to the
antibiotics kanamycin and neomycin. The aminoglycosde adenyltransferase (aad) gene confers
resistance to spectinomycin and streptomycin, but is controlled by a bacteria promoter that does not
function in plants, so the protein is not expressed in the GM cotton. The antibiotic resistance genes are
discussed in more detail in Section 3 of this Appendix. Potentid hazards relating to transfer of these
genesto bacteria are discussed in Appendix 5.

66. Roundup Readyo MON 88913/ Bollgard® 11 cotton contains the uidA gene from Escherichia
coli, which codes for the bacterid enzyme b-glucuronidase (GUS). The GUS enzymeisavisud
marker that dlows the detection of geneticaly modified tissues in the laboratory using asmple
biochemica stain. More information about the uidA gene and the GUS protein is provided in Section
3 of this Appendix.

SECTION 2 THE PARENT ORGANISM

67. A comprehengve review of the parent organism, Gossypium hirsutum L. (cultivated cotton), is
provided in the document, * The Biology and Ecology of Cotton (Gossypium hirsutum) in Audrdia
(OGTR 2002), available at www.ogtr.gov.au.
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SECTION 3 THE INTRODUCED GENESAND THEIR PRODUCTS
Section 3.1  The cp4 epsps herbicide tolerance gene and encoded protein

68. The cp4 epsps gene, which confers tolerance to glyphosate (N-phosphonomethyl glycine), the
adtive ingredient of Roundup® herbicide, was isolated from the Agrobacterium species strain CPA4.

69. In plants the native epsps (5-enol pyruvylshikimate-3-phosphate synthase) gene encodes an enzyme
(EPSPS) criticd for the biosynthesis of aromatic amino acids (tryptophan, tyrosne and phenyldanine),
essentid building blocks for cdlular proteins. During this biosynthetic process the EPSPS enzyme
catdyses the addition of the enolpyruvyl moiety of phosphoenolpyruvate to shikimate-3-phosphate.
EPSPS performsthis function in plants, bacteria, dgae and fungi but is absent from mammals, who are
not able to synthesise these aromatic amino acids (Bentley 1990; Padgette et a. 1993).

70. The herbicide Roundupo functions by inhibiting the activity of the naturaly occurring EPSPS
enzyme in plants, thus blocking the biosynthesis of arometic amino acids and eventualy leading to cdl
death (Steinrucken & Amrhein 1980). The cp4 epsps gene from Agrobacterium is naturdly
insengtive to the effects of glyphosate (Padgette et al. 1993) as are anumber of other microbia
EPSPS enzymes (Schulz et d. 1985; Eschenburg et d. 2002) but are ill adle to function normdly in
the biosynthesis of aromatic amino acids. Consequently, in GM plants containing the Agrobacterium
Ccp4 epsps gene, biosynthesis of aromatic amino acids is not blocked by the presence of glyphosate
and the plants are not killed by glyphosate when applied as a herbicide Roundup®.

71. The cp4 epsps genein the GM cotton has a coding sequence modified to achieve optimal
expresson in plants (Padgette et al. 1993). Although the gene sequence has been atered, the enzyme
produced has exactly the same amino acid sequence as the native Agrobacterium enzyme and its
activity is undtered (information provided by the gpplicant).

72. The cp4 epsps genein the GM cottons is linked to the chloroplast trangit peptide (CTP) coding
region from an epsps gene from the plant Arabidopsis thaliana (Klee et d. 1987). The CTP targets
the CP4 EPSPS enzyme to the chloroplast, the Ste of aromatic amino acid biosynthesis. In plants,
EPSPS is synthesised as a preprotein (ie. containing the CTP) by free cytoplasmic ribosomes. The
precursor is trangported into the chloroplast stroma and proteolyticaly processed to yield the mature
enzyme (della-Cioppa et a. 1986). Once cleaved, chloroplast transit peptides are rapidly degraded
(Bartlett et al. 1982; della-Cioppa et d. 1986).

73. Two copies of the cp4 epsps gene are present in the GM cottons and each copy is under the
control of different promoters. A promoter isaregion of DNA linked to a gene that determines
whether agene is expressed and to what extent in which plant tissues. One copy is controlled by the
enhanced 35S promoter from the Cauliflower Mosaic Virus (CaMV), the other is controlled by the
35S promoter from the Figwort Mosaic Virus (FMV). The 35S promoters direct the cp4 epsps genes
to be expressed in dl plant tissues throughout the plant lifecycle. Thiskind of expressoniscdled
‘condtitutive’ expresson. The GM cottons also contain additiona promoter e ements and non-coding
sequences for improved gene expresson. These additiona € ements are derived from another plant

Species.
74. Also required for gene expression in plantsisamRNA termination region, including a

polyadenylation sgnd. The mRNA termination regions for the two copies of the cp4 epsps genein the
GM cottons are aso derived from another plant species.
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75. The origin and identity of the additiona promoter and terminator dements controlling the
expression of the cp4 epsps genes has been declared as CCl. However the CCl was made available
to the prescribed expert groups which were consulted in the preparation of the risk assessment and

risk management plan.

76. Potentid hazards relating to the toxicity and adlergenicity of the CP4 EPSPS protein are discussed
in Appendices 2 and 3.

Section 3.2 ThecrylAc and cry2Ab insecticidal genes and encoded proteins

77. The crylAc and cry2Ab genes are derived from Bacillus thuringiensis, a ubiquitous soil
bacterium. The Cry (for crystdline) proteins (also called Bt proteins or Bt toxins) are adiverse family
of insecticidd proteins produced by various subspecies of B. thuringiensis. The crylAc and cry2Ab
genes are derived from B. thuringiensis variety kurstaki (B.t.k.). CrylAc and Cry2Ab encode Bt
toxins that are highly specific to lepidopteran insects (moths and butterflies)(Widner & Whiteley 1989;
Dankocsik et a. 1990; Macintosh et a. 1990).

78. Thetoxic effect of Bt proteins requires adkaline conditions (as provided in the larval insect gut) to
dissolve the crystds, partid digestion by specific proteases to release the active core toxin and binding
to specific receptors found on the insect midgut epithelium surface. Binding leads to formation of pores
in the cell membrane and eventudly cdll deeth, gut paralyss and sarvation. It isthese sepsthat
provide the high degree of target specificity of each Bt toxin (Hofmann et d. 1988; Van Rie et d.

1989; English & Satin 1992; Knowles & Dow 1993).

79. Expression of the cry1Ac and cry2Ab genesin Bollgard® 11 cotton is controlled by the CaMV
enhanced 35S promoter. The mRNA termination region for the crylAc geneis provided by the 3
non-trandated region of the soybean apha subunit of the beta-conglycinin gene and for the cry2Ab
gene by the 3' non-trandated region of the nopaline synthase (nos) gene from A. tumefaciens.

80. More detailed information about the crylAc and cry2Ab genes present in Bollgard® 11 cotton, and
the Bt toxins, can be found in the risk assessment and risk management plans for DIR 012/2002 and
DIR 022/2002, available at www.ogtr.gov.au.

Section 3.3 TheuidA reporter gene and encoded protein

81. Roundup Readyo MON 88913/ Bollgard® 11 cotton plants contain the uidA reporter gene. This
gene was used as amarker in the laboratory for selecting successfully modified Bollgard® 11 cotton
cdls during the gene transfer process. The uidA gene, from the common soil bacterium Escherichia
coli, codes for the enzyme b-glucuronidase (GUS). The GUS enzyme converts a colourless substrate
into ablue colour in asimple laboratory assay and is used as areporter or ‘marker’ to detect tissues
that have been successfully genetically modified. Exposure of plant tissues containing the GUS enzyme
to this subgtrate facilitates measurement of the expression of the uidA gene (Jefferson et d. 1986).

Section 3.4 Thenptll and aad antibiotic resistance marker genes and encoded proteins

82. Roundup Reedyo MON 88913 cotton does not contain any antibiotic resistance genes.
Roundup Ready® MON 88913/Bollgard® 11 cotton contains the nptl| and aad antibiotic resistance
marker genesfrom E. coli. These geneswere used in theinitia laboratory stages of development of
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Bollgard® 11 cotton plants, to enable sdection of cdlls containing the desired genetic modification. Both
genes are in common use as salectable markersin the production of GM plants.

83. Thenptll gene wasisolated from the bacteria Tn5 trangposon (Beck et a. 1982). It encodes an
enzyme, neomycin phosphotransferase type Il (NPTII), which confers resistance to the aminoglycoside
antibiotics kanamycin and neomycin. The NPTl enzyme uses ATP to phosphorylate kanamycin and
neomycin, thereby inactivating the antibiotic and preventing it from killing the NPTII producing cell.

The nptll gene functioned as a sdlectable marker in the initid |aboratory stages of cotton plant cell
section following genetic modification, alowing modified cdls to grow while inhibiting the growth of
non-modified cdls.

84. The NPTII enzyme iswidespread in the environment and in food chains, in naturaly occurring
kanamycin-resstant microorganiams found in soil and in mammadian digestive systems (Havdl et d.
1992).

85. Expression of the nptll gene in Roundup ReadyO MON 88913/ Bollgard® 11 cotton plantsis
controlled by the CaMV 35S promoter and is linked to the mRNA termination region of the nos gene
from A. tumefaciens.

86. The aad gene was used in the laboratory, prior to production of the genetically modified plants, to
sdect for bacteria carrying the plasmid with the modified DNA. This gene was isolated from the
bacterid Tn7 trangposon and confers resistance to the antibiotics spectinomycin and streptomycin
(Davies & Benveniste 1974). The aad geneis not expressed in the GM cotton plants becauseit is
under the contral of its native bacterid promoter, which is not active in plants and regulatory elements
necessary for its expression in plants have not been added to the gene.

87. Potentid hazards relating to the toxicity and dlergenicity of the NPTII protein isdiscussed in
Appendices 2 and 3, and those of antibiotic resstance gene transfer in Appendix 5.

SECTION4 METHOD OF GENE TRANSFER

88. The Roundup ReMyo MON 88913 cotton event was produced by Agrobacterium-mediated
transformation of a Coker variety of cotton. Coker varieties of cotton are used for genetic
modification because of their positive response to the tissue culture system used in producing GM
plants. The proposed dealing ams to transfer the Roundup Ready® MON 88913 trait into cotton
varieties suitable for Audraian conditions by conventiond crossing.

89. Agrobacterium tumefaciens is acommon gram-negative soil bacterium that causes crown gall
disease in awide variety of plants. Plants can be geneticaly modified by the transfer of DNA
(transfer-DNA or T-DNA, located between specific border sequences on aresident plasmid) from
A. tumefaciens, through the mediation of genesfrom the vir (virulence) region of Ti plasmids.

90. Disarmed Agrobacterium grains have been constructed specificdly for plant transformation. The
disarmed strains do not contain the genes (iaaM, iaaH and ipt) respongble for the overproduction of
auxin and cytokinin, which are required for tumour induction and rapid callus growth (Klee & Rogers
1989). A usful feature of the Ti plasmid isthe flexibility of thevir regionto act in ether cisor trans
configurationsto the T-DNA. This has dlowed the development of two types of transformation
systems.
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»  co-integration vectorsthat join the T-DNA that isto be inserted into the plant and the vir
region in asngle plasmid (Stachel & Nester 1986); and

»  binary vectors that have the T-DNA and vir regions segregated on two plasmids (Bevan
1984).

91. Both provide functiondly equivaent transformation systems. Agrobacterium-mediated
transformation has been widely used in Australia and overseas for introducing new genesinto plants
without causing any biosafety problems.

92. Inthisingtance, a conventiona, disarmed, binary vector was used to introduce the cp4 epsps genes
into cotton variety Coker using standard Agrobacterium transformation protocols. (Details of the
plasmid map are declared as CCl.). Geneticaly modified plants were screened for tolerance to
glyphosate herbicide in the laboratory and under fidld conditions in the United States.

93. Bollgard® I cotton was produced by inserting the cry2Ab and uidA genes into the genomic DNA
of INGARD® cotton variety DP50B (containing the crylAc and nptll genes). Genes were delivered
into the cotton meristematic cells by microprojectile bombardment (transformation event 15985)
(McCabe & Martinell 1993). Thistechnique is awdl-established method of plant transformation that
uses compressed air to ‘shoot’ tiny tungsten or gold particles coated with the genes to be inserted into
plant cells. The introduced genes become incorporated into the genome of the bombarded plant cdlls.
The uidA geneis used as marker to identify plant tissue that contains the introduced gene of interest.

94. Roundup Readyo MON 88913/ Bollgard® 11 cotton will be produced by conventional cross
breeding of Roundup Ready® MON 88913 GM cotton with GM Bollgard® 11 cotton.

SECTIONS CHARACTERISATION OF THE INSERTED GENETIC MATERIAL AND
STABILITY OF THE GENETIC MODIFICATION

95. Prliminary data, obtained usng Southern blotting, indicate thet al inserted genetic e ements,
including coding regions, promoters and non-coding regions, are present as single, stably integrated
insertsin the Roundup Ready® MON 88913 cotton and that no unnecessary vector sequences are
present (information supplied by the applicant).

96. Roundup Readyo MON 88913 cotton has been taken through seven back-cross generations
without loss or change in the glyphosate tolerant phenotype or loss or rearrangement of the inserted
genetic dements. The inserted dements are inherited in anorma Mendeian manner for single,
dominant genes and gene-negative segregants do not retain the glyphosate tolerant phenotype
(information supplied by the gpplicant).

97. Bollgard® 11 cotton contains one complete copy of the crylAc, cry2Ab, nptll and uidA genes,

sably integrated at one location in the cotton genome. Detalled information on the characterisation of
the inserted genetic materia and stability of the genetic modification in Bollgard® 11 cotton is provided
in the risk assessment and risk management plan for DIR 012/2002 (available at www.ogtr.gov.au).

SECTION 6 EXPRESSION OF THE INTRODUCED PROTEINS

98. The applicant expects that the condtitutive vira promoters (CaMV and FMV 35S promoters) that
control the expression of the cp4 epsps gene in Roundup Ready® M ON 88913 cotton will provide
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gene expression throughout most or dl parts of the cotton plant. Roundup ReadyO MON 88913
cotton has improved expression of the cp4 epsps genes, compared to commercidly released

Roundup Readyo cotton, including expression in the reproductive parts of the plant. In comparison,
expression of the CP4 EPSPS protein in Roundup Ready® cotton is lower in reproductive tissues such
as sigmas, anthers and flora buds than in vegetative tissue such as leaves (Fline et a. 20024).

99. The reproductive structures of cotton plants are very sendtive to the effects of glyphosate (Pline et
d. 2002a; Pline et a. 2002b) and, despite the presence of the cp4 epsps gene, Roundup Ready®
cotton crops sprayed with glyphosate beyond the four true leaf stage of growth exhibit reduced
pollination and increased boll abortion (Monsanto Augtrdia Limited 2001). Tolerance to glyphosatein
the reproductive parts of Roundup Ready® MON88913 cotton plantsis intended to target glyphosate
gpplication over the top of the cotton crop at later stages of growth.

100. Preiminary data on the level of expression of the CP4 EPSPS protein in

Roundup Readyo MON 88913 cotton has been declared as CCl. The gpplicant proposes to gather
data on expression of the CP4 EPSPS protein in Roundup Ready® MON 88913 and

Roundup Readyo MON 88913/Bo||gard° Il cotton as part of the proposed field trids under
Audrdian conditions

101. Expresson levesof the CrylAc, Cry2Ab, GUS and NPTII proteinsin Bollgarao [l cotton have
been extensively studied. Detailed information on the expression levels of these proteinsin leaves,
seeds and pollen of Bollgard® 11 cotton is provided in the risk assessment and risk management plan
for DIR 012/2002, available from www.ogtr.gov.au.

102. Detalled information on the leves of expresson of the introduced CP4 EPSPS protein and the
plant partsin which it is expressed under Audrdian field conditions and details of molecular
characterisation of the insertion sites of the introduced gene congructsin the GM cottons will be
required before any application for larger scale or commercia release of

Roundup Readyo MON 88913 cotton could be assessed.

SECTION 7 PLEIOTROPIC EFFECTSOF THE GENETIC MODIFICATION

103. A dngle plant gene can have an influence on multiple, sometimes unrdaed, plant traits. This
phenomenon is known as pleiotropy. Single gene insarted into a plant by genetic modification can dso
be pleiotropic and it is necessary to evauate geneticaly modified plants for unintended, pleiotropic
effects of the inserted genes, such as changes in agronomic characterigtics.

104. No unintended or secondary effects have been observed in greenhouse or field trids of
Roundup Ready® MON 88913 cotton in the United States, including no effects on the fertility of the
GM cotton plants (information supplied by the applicant).

105. The agronomic performance of commercialy released Roundup Readyo and

Roundup ReadyO/BoIIgardO [l cotton (expressing the same introduced proteins as the MON 88913
cottons) has been thoroughly analysed during numerous field trials and commercia releases of these
GM cottonsin Audtrdiaand esewherein the world. Such andysis has been closdy monitored for
differences between the GM and parenta non-GM cotton varieties. Fied tridsin the USin 1998 and
1999 (Hamilton & Reed 1999; Hamilton et a. 2000) demonstrated the agronomic equivaence of
Roundup Ready® cotton and non-GM cotton linesin terms of germination, growth habit, plant
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morphology and disease susceptibility. Fibre characterigtics (length, strength, diameter) of the GM
cotton are also equivaent to that of non-GM cotton (Cotton Seed Distributors 2002).

106. The gpplicant proposes to conduct evauation of agronomic and phenotypic characteristics of
Roundup Ready® MON 88913 cotton and Roundup Ready® MON 88913/Bollgard® |1 cotton as
part of the proposed trids.
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APPENDIX 2 HUMAN HEALTH AND SAFETY

107. Under section 51 of the Act, the Regulator is required to consider risks to human hedlth and
safety and the environment in preparing the risk assessment and risk management plan. This Appendix
congders potentid hazards that may be posed to human hedlth and safety as aresult of any toxicity or
dlergenicity of the GMOs or their nove proteins.

108. It should be noted that since the commercia release of the smilar GM cottons,

Roundup Ready® and Roundup Ready®/Bollgard® 11 cotton, which express the same introduced
proteins as Roundup Ready® MON 88913 and Roundup Ready® MON 88913/Bollgard® |1 cotton,
there have been no reported adverse toxic or dlergic effects on human hedlth resulting from
occupationd exposure, from ingestion of foods derived from the ail or linters of these GM cottons or
from the use of other products containing their ail, lint or linters. However, expresson levels of the
introduced proteins in Roundup Ready® MON 88913/Bollgard® |1 cotton have not been determined.

SECTION 1 NATURE OF THE POTENTIAL TOXICITY OR ALLERGENICITY
HAZARD

109. Toxicity isthe cascade of reactions resulting from exposure to adose of chemicd sufficient to
cause direct cdlular or tissue injury or otherwise inhibit norma physiologica processes (Felsot 2000Db).
Allergic responses are immune system reactions, resulting from stimulation of a specific group of
antibodies (known as IgE) or sengtisation of specific tissue bound lymphocytes (Taylor & Lehrer
1996; FAO & WHO 2000). Allergy has awell-defined etiology (ie. biochemicd cause) thet is quite
different from toxicity.

110. Roundup Ready® MON 88913 and Roundup Ready® MON 88913/Bollgard® II cottons differ
from conventiona cotton in the expression of one and five additiond proteins, respectively. These are
the CP4 EPSPS protein (in both GM cottons) and the Cry1Ac, Cry2Ab, GUS and NPTII proteins (in
Roundup Ready® MON 88913/Bollgard® 11 cotton only) (see Appendix 1 for details of protein
expression in the GM cottons). The potentia for these cottons to be toxic or dlergenic to humans due
to either expression of the novel gene products or because of unintended effects of the genetic
modification is conddered here.

111. Roundup Ready® MON 88913 and Roundup Ready® MON 88913/Boligard® Il cottons
express the same proteins as commercialy released Roundup Ready® and Roundup Ready®/Bollgard®
Il cottons. The only difference between the MON 88913 cottons and the commercidly released
Roundup Ready® cottonsis expected to be the level of expression of the CP4 EPSPS protein and
reproductive tolerance to glyphosate. Consequently, some reference to data derived from anadysis of
Roundup Ready®, Bollgard® Il and Roundup Ready®/Bollgard® 11 cotton is made throughout this
gppendix. However, dthough the MON 88913 cottons express the same introduced proteins as
commercialy released Roundup Ready® cottons, the site of insertion and level of expression of the
introduced genes will be different. Thereisapossbility, athough consdered low, thet it could
potentialy dter some aspect of plant metabolism that impacts on toxicity or dlergenicity.

112. The Audrdian Pesticides and Veterinary Medicines Authority (APVMA) isrespongble for the
use and safety of herbicidesin Audrdia Glyphosateis not currently registered for use on cotton
beyond the four-leaf stage of growth. A research permit from the APVMA for use of glyphosate after
this stage on Roundup Ready? MON 88913 cotton is not required for the first year of the proposed
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field trid asless than one hectare of cotton plants per state are proposed to be sprayed with
glyphosate. However, APVMA permit or gpprova will be required for such use of glyphosate in the
subsequent years of the proposed trids or any further larger scale release. As part of their assessment
of thisuse, the APVMA consider any potential human health effects, for example risks arising through
occupationa exposure or resduesin food and the environment. Thus risks associated with the use of
glyphosate are not consdered in the risk assessment of these GM cottons.

SECTION 2 LIKELIHOOD OF THE TOXICITY OR ALLERGENICITY HAZARD
OCCURRING

113. Inassessing the likelihood of adverse impacts due to toxicity or dlergenicity of
Roundup Ready® MON 88913 and Roundup Ready® MON 88913/ Bollgard® 11 cotton on human
health and safety, the following factors were consdered:

»  theinherent toxicity and dlergenicity of conventiondly bred cotton;

»  thepotentia exposure to these GM cottons, to their products and to the new proteins which
are expressed in the cottons, the CP4 EPSPS, CrylAc, Cry2Ab, GUS and NPTII proteins,

»>  thepotentia exposure to the CP4 EPSPS, Cry1Ac, Cry2Ab, GUS and NPTII proteins from
other sources in the environment; and

»  thepotentid toxicity and alergenicity of the new proteins expressed in the GM cottons.
Section 2.1 Toxicity and allergenicity of conventionally bred cotton

114. Cotton isawell-established field crop with along history of safeuse. A comprehensive review
of conventiona cotton, including information on its toxicity and alergenicity, is provided in the
document ‘ The Biology and Ecology of Cotton (Gossypium hirsutum) in Augrdia (OGTR 2002)
that was produced in order to inform the risk assessment processes for licence gpplications involving
GM cotton. This document can be accessed at www.ogtr.gov.au. Information on non-GM cotton is
included here to establish a basdline data for comparison with the GM cottons being considered in this
rsk assessment.

115. Cotton tissue, particularly the seeds, can be toxic if ingested in large quantities because of the
presence of toxic and anti-nutritiona factors including gossypol and cyclopropenoid fatty acids (eg.
dihydrosterculic, sterculic and mavaic acids).

116. Processed cotton fibre contains 99.8% cedlulose and iswiddy used in pharmaceuticd and
medica gpplications because of its very low dlergenicity. Cottonseed oil has been in common use
snce the middle of the nineteenth century and achieved GRAS (Generdly Recognised As Safe) status
under the United States Federa Food Drug and Cosmetic Act because of its common use prior to
1958 (ANZFA 2002).

117. Cotton pallenislarge, sticky and not trangported easily by wind (OGTR 2002), therefore its
potentia to act as an arborne alergen is extremely low. However, inhaation of cotton dust by mill
workers can cause byssnogs, an asthmatlike condition, in sendtive individuas. Preventative measures
such asthe use of facemasks have been successful in lowering the incidence of this condition.
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Section 2.2  Exposure of peopleto GM cottons

118. The applicant proposes to retain the cottonseed produced in the field trials. Seed will be stored
or planted in further trids authorised by the same licence. As cottonseed produced in the proposed
fidd trids will not be used in human food or animal feed, there will be no opportunity for human
exposure to the GM cottons through food. The applicant does however proposeto sdl the lint
produced in the release for use in fabric, upholstery and other non-food products. Hence, exposure of
people to the GM cotton will be by means of:

»  wearing cotton clothing or usng household items made from cotton lint;
»  working with cotton (e.g. on cotton farms, in cotton processing facilities); or
»  livingin or near the areas where cotton is grown.

119. Astherewill be no opportunity for humans to consume food products from this proposed
release of GM cottons, hazards to humans through food do not warrant detailed discussion here. If, in
future gpplications, the gpplicant intended to use cotton products (eg. cotton linters and cottonseed oil)
from these GM cottons for human food, approva will need to be sought from Food Standards
AudgrdiaNew Zedand (FSANZ, formaly ANZFA).

120. However, cottonseed oil and cotton linters are highly refined and processed, with no detectable
DNA (genetic materid) or proteins (Leffler & Tubertini 1976; Smset d. 1996). Oil and linters
derived from the currently commercialy released Roundup Ready® and Roundup Ready®/Bollgard® I
cottons cannot be distinguished from those derived from non-GM cotton. FSANZ consders that food
products (oils and linters) for human consumption that are derived from Roundup Ready® cotton and
from Bollgard® |1 cotton are as safe as those derived from conventional cotton varieties (ANZFA
2002; ANZFA 2000; ANZFA 2001b).

2.2.1 Exposureto GM cotton products through wearing clothing and using household
products made from cotton lint

121. Caotton fabrics, used in clothing, upholstery, towels and other household products, are made
from the cotton lint (long fibres) which surrounds the cottonseed. Household products that may contain
cotton lintersinclude medica dressings, fdt, fine quaity paper (including banknotes in many countries),
twine and mops. Cdlulose derivatives produced from the linters may be used in pharmaceuticd’s,
cosmetics, toothpaste, lacquers, paints and variety of plastics (Gregory et d. 1999). Cotton fibreis
widdy used in pharmaceuticad and medical gpplications because of its very low alergenicity.

122. Processed cotton lint, linters and oil contain no detectable DNA or protein (Leffler & Tubertini
1976; Sms et a. 1996). Fibre characterigtics (Iength, strength, fineness) of commercially released
Roundup Ready® cotton are the same as for non-GM varieties (Cotton Seed Distributors 2002). The
MON 88913 cottons are expected to differ from Roundup Ready® cotton only in the level of
expression of the CP4 EPSPS protein (which is not present in lint) and the gpplicant expects fibre
characterigtics to be equivalent to non-GM varieties. Therefore the safety of wearing cotton clothing or
using other products made from MON 88913 cottons is not likely to be different from that of current
Roundup Ready® or Roundup Ready®/Bollgard® 11 cotton or non-GM cotton.
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2.2.2 Exposureto GM cotton through working with cotton and living near cotton plantations

123. Cotton is awell-established fied crop with along history of safe use. It is not known to be
capable of causing disease or other ill hedth in people. A comprehensive review of conventiond
cotton, including information on its toxicity, alergenicity and pathogenicity, is provided in the document
‘The Biology and Ecology of Cotton (Gossypium hirsutum) in Audrdid, available a
WWW.Ogtr.gov.au.

124. Humans working with cotton plants would be exposed primarily to the outer waxy cuticle layer
at the plant surface, to the seed coat or to the cotton fibres, dl of which are essentidly free of protein.
Exposure to proteins (including the new proteins expressed in the GM cottons) or to other cdllular
components of the cotton plants will only occur if plant cdlls are ruptured.

125. Evenif exposure to the introduced proteins in Roundup Ready® MON 88913 and

Roundup Ready® MON 88913/Bollgard® |1 cotton occurs, these proteins are not toxic or alergenic to
humans (see Section 2.4). Theintroduced proteins present in the MON 88913 cottons (the

CP4 EPSPS, CrylAc, Cry2Ab, GUS and NPTII proteins) are the same as those present in
commercialy released Roundup Ready® and Bollgard® 11 cottons. There have been no confirmed
reports of adverse effects on hedlth through occupationa exposure from people working with GM
cottons expressing these proteins or conventiond Bt sprays containing the Cry toxins. Asthe levd of
expression of CP4 EPSPS protein in Roundup Ready® MON 88913 cotton is considered to be higher
than the commercialy approved Roundup Ready® cotton, the applicant proposes to collect data on
protein expression as part of the proposed fidld triads under Audtrdian environmenta conditions.

126. Cotton pallenislarge, sticky and not transported easily by wind (OGTR 2002), therefore
limiting possible exposure to cotton pollen as a potentid airborne dlergen. Theintroduced Cry1Ac,
Cry2Ab, GUS and NPTII proteins are expected to be expressed at very low levelsin the pollen of the
GM cottons, based on expression of the Cry1Ac protein in INGARD® cotton pollen (rdaive to that in
other plant tissues) and the amilarity of the promoter e ements controlling the expresson of the
introduced genes (see Appendix 1). The CP4 EPSPS protein may be expressed at higher levelsin
pollen of Roundup Ready® MON 88913 and Roundup Ready® MON 88913/Bollgard® |1 cotton.
However, this protein has no known toxicity or alergenicity (see Section 2.4). As noted in Appendix 1
(Section 6), the gpplicant proposes to gather data on expression of the CP4 EPSPS protein in
Roundup Ready® and Roundup Ready®/Bollgard® |1 as part of the proposed fidld trials under
Audrdian conditions.

127. The primary processing of cotton at cotton gins, and the bulk handling of cottonseed and cotton
fibre, can create and stir up fine dust and lint particles. Use of persond protective equipment by
exposed workersis commonplace in such facilities, to prevent respiratory irritations. Fibre
characteristics (length, strength, fineness) of Roundup Ready® cotton are the same as for non-GM
cotton varieties (Cotton Seed Distributors 2002). The fibre characteristics of MON 88913 cottons
are expected to be equivalent to Roundup Ready® cotton and non-GM cotton. The cotton lint derived
from the MON 88913 cottons is no more likely to induce adverse responses in workersthan is
conventiona cotton. However, the gpplicant proposes to assess the fibre characteristics of the

MON 88913 cottons as part of the proposed trials.
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Section 2.3  Other sourcesof CP4 EPSPS, CrylAc, Cry2Ab, GUS and NPTI1 in the
environment

128. The CP4 EPSPS, CrylAc, Cry2Ab, GUS and NPTII proteins are widespread in the
environment, through the presence of the bacteria to which they are native. All five proteins can be
found in or on fresh food.

129. EPSPS enzymes are present in dl plants, bacteriaand fungi. The difference between the natural
plant enzymes and the bacteridly derived CP4 EPSPSisin the amino acid sequence, not in the
physiological function (see Appendix 1 for details). Other EPSPS enzymes present in food, from both
plant and microbid sources, dso vary to asmilar degree in amino acid sequence (Fel sot 2000z,
Padgette et a. 1996). The CP4 EPSPS enzyme is derived from the common soil bacterium
Agrobacterium species strain CP4 (Padgette et a. 1996), which can be found on plants and plant
produce.

130. The native Cry1lAc and Cry2Ab proteins are naturaly produced by the bacterium Bacillus
thuringiensis variety kurstaki (Btk). Related Cry toxins are aso produced by other varieties of
Bacillus thuringiensis. Bt spores and their crysta (Cry) toxins are found widely in soils, on plant
leaves and in grain stores (M eadows 1993).

131. The presence of Bt toxinsin food has increased over the past 30 years due to the commercia
use of Btk microbia spraysto protect food crops, including ‘organic’ crops, from insect attack.
Residues of Btk proteins, including Cry1Ac and Cry2Aa proteins (to which the Cry2ADb protein is
closdly related), are present on awide variety of foods, including fresh foods such as | ettuce and
tomato, with no reported toxic or dlergic responses (ANZFA 1999). The World Hedlth
Organisation’s (WHO) International Program on Chemica Safety report on environmenta hedlth
criteriafor Bt concluded that ‘ Bt has not been documented to cause any adverse effects on human
health when present in drinking water or food (International Programme on Chemica Safety 1999).
The Cry1Ac and Cry2Ab proteins produced by Bollgard® 11 cotton lines are dmost identical to those
found in nature and in the Btk microbid insecticide formulations (Adang et d. 1985).

132. The GUS protein is derived from Escherichia coli and is, therefore, dready present in the gut of
many animals, including humans. GUS enzyme activity has been detected in numerous microbid, plant
and anima species, including species used asraw food (Gilissen et d. 1998). The GUS protein used
in GM plantsis 99.8 % homologousto the E. coli GUS protein.

133. Humans continudly ingest kanamycin-resistant microorganisms, some containing the NPT
enzyme. Thediet, especidly raw sdad, isthe mgor source: a a consarvative estimate, each human
ingests 1.2 x 10° kanamycin-resistant microorganisms daily (Flavell et d. 1992). Large numbers of
kanamycin- or neomycin-resstant bacteria dready inhabit the human digestive sysem (Levy et d.
1998), with Flavell et d. (1992) estimating about 10* per person.

Section 24  Toxicity and allergenicity of the introduced proteins

134. There will be no opportunity for people to consume food products (oil and linters) of the GM
MON 88913 cottons, nor will cottonseed be fed to cattle. However, it isworth noting that the
introduced proteins present in the MON 88913 cottons are the same as those present in commercialy
released Roundup Ready® and Bollgard® 11 cottons. Studies using the purified forms of the introduced
proteins present in Roundup Ready0 and Bollgard® 11 cotton have been conducted. Detailed
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descriptions of the results of these studies are available in the risk assessment and risk management
plansfor DIR 012/2002, DIR 022/2002 and DIR 023/2002. The key results are summarised here.

2.4.1 Toxicity

THE CP4 EPSPS PROTEIN

135. Purified CP4 EPSPS protein, at acute doses of up to 572 mg/kg body weight, produced no
adverse effectsin mice. Thisis more than athousand times the anticipated potentia consumption of
CP4 EPSPS in commercid food derived from al GM food crops expressing this enzyme under
development by Monsanto at that time (soybean, potato, tomato, corn) (Harrison et a. 1996).
FSANZ has concluded that foods derived from Roundup Readyo cotton expressing the same CP4
EPSPS proteins are as safe as those derived from conventional varieties (ANZFA 2000). Likewise,
the US EPA has issued an exemption from the requirement for tolerance for residues for the

CP4 EPSPS protein, and Roundup Ready® cotton has been approved for use in food in a number of
other countries (see Chapter 1, Section 2.4).

THE CRY1AC AND CRY2AB PROTEINS

136. Purified CrylAc protein, at acute doses of up to 4300 mg/kg body weight, produced no
adverse effectsin mice (Naylor 1993a; Naylor 1993b). Likewise, acute ord toxicity sudiesin mice
with purified Cry2Ab protein at doses of up to 1450 mg/kg have not shown any adverse effects
(Bechtel 1999).

137. Multiple studies on the acute ord toxicity of Bt microbid preparations, containing CrylAc and
Cry2Aa (to which Cry2Ab is very smilar), in mammals such as rats and rabhits have reveded no
adverse effects at very high doses (Carter & Ligget 1994; McClintock et a. 1995; Barbera 1995;
Spencer et a. 1996). Two separate studies on humans found no observable hedth effect of an ora
dose of 1000 mg of Bt microbia spores per day for 3 or 5 days (McClintock et al. 1995; Betz et d.
2000).

138. The US Environment Protection Agency (EPA) considers Cry1Ac protein to be non-toxic to
mammals and has established an exemption from residue tolerance requirements (EPA 2000). In
Augdrdia, the APVMA has dso determined that a maximum residue limit (MRL) for human food and
animal feed is not necessary for the Cry1Ac protein expressed in GM cotton, indicating that it is of no
toxicologica sgnificance (see The MRL Standard, table 5 a:
www.apvmagov.auresdues/mrl_standard.shtml). FSANZ has concluded that oil and linters derived
from Bollgard® |1 cotton are as safe as those derived from conventional cotton varieties (ANZFA
2002).

THE GUS PROTEIN

139. Acute ord toxicity studiesin mice, with purified GUS protein a doses of up to 100 mg/kg did
not show any adverse effects (Naylor 1992). FSANZ has concluded that food derived from
glyphosate-tolerant sugarbeet, which expresses the GUS protein, and from Bollgard® 11 cotton, is safe
for human consumption (ANZFA 2002; ANZFA 2001a). The US EPA does not consider GUS to be
toxic for mammals and has gpproved its exemption from the requirement to etablish tolerance levels.
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THENPTII PROTEIN

140. An acute ord toxicity study in mice, in which the purified NPTII protein was fed at doses of up
to 5000 mg/kg of body weight (2500 mg/kg administered twice, four hours apart), did not show any
adverse effects (Berberich et d. 1993). The US FDA has concluded that NPTII does not possess any
properties that would distinguish it toxicologicaly from other phosphorylating enzymesin the food
supply, and which are present in dl plants and animas. NPTII is approved as an additive in food for
human consumption in the US (FDA 1994). The US EPA has dso established an exemption for
NPTII from the requirement for a residue tolerance limit when used as a plant pesticide inert ingredient
(EPA 1994).

2.4.2 Allergenicity

141. Although there are no predictive assays available to assess the alergenic potentid of proteins,
much is known about the biochemica events associated with dlergic reactions, as well as the kinds of
proteins that cause problems (Metcafe et d. 1996; Taylor & Lehrer 1996). For example, food
alergens are usualy present as a magjor component of the ingested food and are resstant to hest,
protease digestion and to the acid conditions of the somach (Astwood et a. 1996; Metcalfe et d.
1996; Taylor & Lehrer 1996; Kimber et d. 1999). The dlergenic proteins of many mgor sources of
dlergens, induding food dlergens, have been characterised by molecular means, dlowing comparisons
to be made as a useful step in assessment of alergenic potentia (Metcalfe et a. 1996).

142. None of the introduced proteins in Roundup Ready® MON 88913 and

Roundup Ready® MON 88913/Bollgard® |1 cotton are derived from known allergens. Nevertheless,
as noted in Section 2.2, GM cotton seed produced in the proposed field trids will not be used in
human food or animal feed.

THE CP4 EPSPS PROTEIN

143. The CP4 EPSPS protein israpidly denatured by heat and by enzymatic digestion and acid in
amulated mammadian gadtric fluid (Harrison et d. 1996; Canadian Food | nspection Agency 1997,
ANZFA 2001b). The protein shows no sgnificant sequence homology to alergens assembled from
the Genpept, Pir and SwissProt protein databases (Mitsky 1993).

THE CRY1AC AND CRY2AB PROTEINS

144. The CrylAc protein is heet |abile and rapidly degraded, in under 30 seconds, under simulated
mammalian gagtrointestina conditions (Fuchs et a. 1993a). Neither the Cry1Ac or Cry2Ab proteins
display characteristics common to known food alergen proteins. Searches of dlergen sequence
databases have shown no significant matches of the Cry1Ac or Cry2ADb proteins to known alergens
(Metcalfe et d. 1996).

145. While there have been reportsin the US claming dlergic reactions to Bt microbia productsin
topicd insecticidd sprays, these are not due to the Cry1Ac or Cry2Ab proteins. A survey conducted
among farm workers who picked vegetables trested with Bt microbia products indicated that
exposure to Bt products may lead to alergic skin sengtisation, however there was no clinicd dlergic
diseasein any of theworkers. Most reactions in these workers were shown to be due to other
condtituents of the Bt sprays, and there was no evidence of antibodies specific to the endotoxin
proteins of the Bt sprays (Bernstein et al. 1999). The US EPA have aso determined that reports of
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reactionsto Bt microbid products have been due to non-Cry proteins produced during fermentation or
to other ingredients added to the insecticidal formulations (EPA 2001).

THE GUS PROTEIN

146. The GUS protein is unlikely to be amgor alergen and does not display the characteristics
common to known alergens or homology to known dlergens. Exposure of GUSto smulated
mammaian digestive sysems results in rapid denaturation (ANZFA 2001a).

THENPTII PROTEIN

147. The NPTII protein does not display characteristics common to known food alergen proteins
(Fuchs et a. 1993b; FDA 1994; FDA 1998; ANZFA 2000; ANZFA 2001b). The NPTII proteinis
heet |abile and degrades rapidly in smulated human gadtric fluid. Fuchs et d. (1993b) reported that no
NPTII was detected 10 seconds after addition of smulated gastric fluid as measured by both Western
blot and enzymétic activity. NPTII shows no sgnificant DNA or protein sequence homology to known
dlergensin the EMBL, Genbank, Pir and SwissProt protein databases (Fuchs & Astwood 1996).

SECTION 3 CONCLUSIONSREGARDING TOXICITY OR ALLERGENICITY

148. Itisconsidered that the risk of Roundup Readyo MON 88913 or
Roundup Ready® MON 88913/ Bollgard® 11 cotton being toxic or alergenic for humansis very low
because:

»  cotton lint used in clothing and household items contains no proteins or DNA and cotton
products from GM cottons can not be distinguished from non-GM products,

cotton pollen is not wind-dispersed and therefore unlikely to be an air-borne dlergen;
none of the GM cotton materias from the release will be used in human food or animal feed;

exposure to the introduced proteins through working with cotton plantsis very low;

vV V YV V¥V

humans are commonly exposed to the CP4 EPSPS, CrylAc, Cry2Ab, GUS and NPTII
proteins, as these proteins are naturaly widespread in the environment;

A\

feeding studies indicate that the introduced proteins are not toxic;

»  evidenceindicates that the introduced proteins are not alergenic, nor do they have properties
of known dlergenic proteins;

»  there have been no reported toxic or dlergic effects from smilar GM cottons expressing the
same proteins that have been extengvely fidd trided and are commercidly released in
Augrdia and

»  dthough dust and lint from cotton can be created at processing facilities, the use of protective
equipment prevents respiratory irritation, and fibre characterigtics of the GM cottons are
likely to be the same as for non-GM cotton.

149. FSANZ approva will be required before the GM materias could be used for food.
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150. Asacondition of licence, Monsanto must report any adverse effects on human hedth and safety
(for example dlergic reactions as aresult of occupationa exposure to the cotton) or to the
environment.

151. Asacondition of licence, Monsanto is required to determine the expression levels of the
introduced proteins in Roundup Ready® MON 88913/Bollgard® 11 cotton.
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APPENDIX 3 TOXICITY TO NON-TARGET ORGANISM S

152. Under section 51 of the Act, the Regulator is required to consider risks to human hedth and
safety and the environment in preparing the risk assessment and risk management plan. This Appendix
consders potential hazards that may be posed through any potentia toxicity of the GMO or its novel
proteins to non-target organisms.

153. It should be noted that since the commercia release of the smilar GM cottons,

Roundup Ready® and Roundup Ready®/Bollgard® 11 cotton, which express the same introduced
proteins as Roundup Ready® MON 88913 and Roundup Ready® MON 88913/Bollgard® |1 cotton,
there have been no reported adverse effects on non-target organisms. However, expression levels of
the introduced proteins in Roundup Ready® MON 88913/Bollgard® |1 cotton have not been
determined.

SECTION 1 NATURE OF THE POTENTIAL TOXICITY HAZARD

154. Roundup Ready® MON 88913 and Roundup Ready® MON 88913/Bollgard® Il cottons differ
from conventiona cotton in the expression of one and five additiond proteins, respectively. These are
the CP4 EPSPS protein (in both GM cottons) and the Cry1Ac, Cry2Ab, GUS and NPTII proteins (in
Roundup Ready® MON 88913/Bollgard® 11 cotton only). The potentia for these cottons to be toxic
to organisms, other than the target pests of Bollgard® 11 cotton (lepidopteran caterpillars), is
conddered. Thiscould occur ether due to expression of the novel gene products or because of
unintended effects of the genetic modifications.

155. If Roundup Ready® MON 88913 or Roundup Ready® MON 88913/Bollgard® 11 cotton is
toxic for non-target organisms, the potential hazards could include adverse impacts on:

> wildife, induding mammés, fish and birds;

> invertebrates, including beneficid insects (pollinators, parasitoids or predators of insect
pests); and

»  microbid organiams, particularly soil microorganisms.

156. Toxicity for the target lepidopteran insects may aso present indirect hazards, with potentid to
harm the natural environment (for example, adverse impacts on nétive biodiversty) through:

»  secondary effects on populations of specialist parasitoids and predators that feed on
lepidopteran insects, and

»  secondary effects on populations of organisms that are preyed on by non-target lepidopteran
iNSects,

157. The use of Roundup Ready® herbicide (aformulation of glyphosate) on GM cotton crops, in
Audrdiaisregisered by the APVMA. As part of their assessment of this use, the APVMA consder
any potentiad hedlth and environmenta effects, such astoxicity to non-target organisms and herbicide
resduesin crops. Thusrisks associated with the use of glyphosate are not considered in the risk
assessment of these GM cottons. 1t should be noted, however, that the cultivation of Roundup Ready®
cotton in Audraia has lead to a shift in herbicide use (away from resdua or environmentaly persstent
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herbicides) rather than an increased use (Austraian Cotton Cooperative Research Centre 20023, data
from Monsanto).

SECTION 2 LIKELIHOOD OF THE TOXICITY HAZARD OCCURRING

158. In assessing the likelihood of adverse impacts due to toxicity of Roundup Ready® MON 88913
and Roundup Ready® MON 88913/Bollgard® 11 cotton, a number of factors were considered
induding:

»  theinherent toxicity of conventiondly bred cotton;
>  the potentia exposure to the introduced proteins from other sources in the environment;

> information about the likely routes of exposure to Roundup Ready® MON 88913 and
Roundup Ready® MON 88913/Bollgard® |1 cotton and to the introduced proteins, for
example, through direct contact with the crop or through contact with soil in which the crop is
grown; and

»  thepotentid toxicity of the new proteins expressed in the cotton for particular species,
including mammals, fish and hirds, non-target invertebrates and soil microorganisms.

159. Potentid non-target effects of the insecticidal proteins expressed in

Roundup Ready® MON 88913/Bollgard® 11 cotton have been considered in detail in the risk
assessment and risk management plans for Bollgard® 11 cotton (DIR 012/2002), and INGARD®
cotton (DIR 022/2002), available at www.ogtr.gov.au, and are only presented here in summary.

Section 2.1  Toxicity of conventionally bred cotton

160. Cotton isawell-established field crop with along history of safeuse. A comprehensive review
of conventiond cotton, including information on its toxicity and dlergenicity, is provided in the
document ‘ The Biology and Ecology of Cotton (Gossypium hirsutum) in Audraid that was
produced in order to inform the risk assessment processes for licence gpplications involving GM
cotton. This document can be accessed at www.ogtr.gov.au. Information on non-GM cotton is
included here to establish a basdine for comparison with the GM cottons being considered in this risk
assessment.

161. Cotton tissue, particularly the seeds, can be toxic if ingested in large quantities because of the
presence of toxic and anti-nutritiond factors including gossypol and cyclopropenoid faity acids (eg.
dihydrogterculic, sterculic and mavdic acids).

162. Mammas avoid feeding on cotton plants due to both the gossypol content and the morphology
of the plant. The presence of gossypol and cyclopropenoid fatty acids in cottonseed limits the use of
whole cottonseed as a protein supplement in animal feed, except for cattle which are less affected by
these components. Inactivation or remova of these components during processing enables the use of
some cottonseed medl for catfish, poultry and swine. The med and hulls of cottonseed can aso be
used for cattle feed. Its use as stockfeed islimited, nonethdless, to ardatively smadl proportion of the
diet and it must be introduced gradudly, to avoid potentia toxic effects.
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163. Best Management Practices for the Austrdian cotton industry prohibits the use of cotton trash
and stubble as afeed for animals, due to residues of pesticides that could be found in the cotton trash
and stubble.

Section 2.3  Other sourcesof CP4 EPSPS, CrylAc, Cry2Ab, GUSand NPTII in the
environment

164. Asdiscussed in Appendix 2, the CP4 EPSPS, CrylAc, Cry2Ab, GUS and NPTII proteins are
widespread in the environment. The genes for these proteins have been derived from common soil
bacteria, and are hence aready anatura component of the soil.

165. EPSPSenzymesare present in dl plants, bacteriaand fungi. The difference between the naturd
plant enzymes and the bacterialy derived CP4 EPSPSisin the amino acid sequence, not in the
physiologica function (see Appendix 1 for detalls). Other EPSPS enzymes from both plant and
microbia sources dso vary to asimilar degree in amino acid sequence (Felsot 2000a; Padgette et al.
1996). The CP4 EPSPS enzyme is derived from the common soil bacterium Agrobacterium species
srain CP4 (Barry et a. 1992; Padgette et al. 1996), which isfound in soil and on plants.

166. The native Cry1lAc and Cry2Ab proteins are naturaly produced by the bacterium Bacillus
thuringiensis variety kurstaki (Btk). Related Cry toxins are aso produced by other varieties of
Bacillus thuringiensis. Bt spores and their crystd toxins are found widdy in both the agriculturd and
netura environment, including in soils, on plant leaves, in grain stores and in dead insects (Meadows
1993).

167. The presence of Bt toxinsin agricultura Situations has increased over the past 30 years due to
the commercid use of Btk microbid sprays to protect food crops, including ‘organic’ crops, from
insect attack. Residues of Btk proteins, including Cry1Ac and Cry2Aa proteins (to which the Cry2Ab
protein is closdy related), are present on awide variety of foods, including fresh foods such as lettuce
and tomato, with no reported toxic or alergic responses (ANZFA 1999). The World Hedth
Organisation’s (WHO) Internationd Program on Chemical Safety report on environmenta hedth
criteriafor Bt concluded that ‘ Bt has not been documented to cause any adverse effects on human
hedlth when present in drinking water or food' (International Programme on Chemica Safety 1999).

168. The GUS protein is derived from Escherichia coli and is, therefore, dready present in the gut of
many animds, incdluding humans. GUS enzyme activity has been detected in numerous microbid, plant
and anima species (Gilissen et d. 1998). The GUS protein used in GM plantsis 99.8 % homologous
to the E. coli GUS protein.

169. TheNPTII protein iswidespread in the environment and in food chains, in naturaly occurring
kanamycin-resstant microorganiams found in soil and in mammadian digestive systems (Havel et d.
1992).

Section 2.4  Potential toxicity hazardsfor sock and wildlife, including mammals, birdsand
fish

2.4.1 Exposure of stock and wildlifeto cotton

170. None of the cotton plants from the release, or their by-products, will be used as stockfeed.
Most mammals avoid feeding on cotton due to the presence of gossypol and other components of
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cotton tissues and the morphology of the plant (OGTR 2002). Cotton tissue, particularly the seeds,
can be toxic if ingested in large quantities because of the presence of toxic and anti-nutritive factors,
including gossypol and cyclopropenoid fatty acids. In the field, seed cotton is present as large lint-
covered seeds that are unattractive to avian species (OGTR 2002), so birds are not likely to be
exposed to the introduced proteinsin the seeds of Roundup Ready® MON 88913 and

Roundup Ready® MON 88913/Bollgard® |1 cotton.

171. Cottonseed or pollen is not expected to enter aquatic habitats in any sgnificant quantity, limiting
exposure of aguatic organisms. Irrigation practices (Good Management Practice of cotton industry)
used by cotton growersin Audrdiaretain irrigation water run-off, aswell as the first 15 mm of storm
water run-off, on farm to minimise the entrance of pesticide resduesinto natural waterways. The
licence for the release includes a requirement to separate cotton trias from natura waterways by at
least 50 m.

2.4.2 Toxicity of Roundup Ready® M ON 88913 cotton and
Roundup Ready® MON 88913/Bollgard® I cotton to stock and wildlife

172. Asnoted above, none of the cotton plants, or their by-products, could be used as stockfeed.
However, it isworth noting that the introduced proteins present in the MON 88913 cottons are the
same as those present in commercidly released Roundup Reedyo and Bollgam® Il cottons. Studies
using the purified forms of the introduced proteins present in Roundup Ready® and Bollgard® 11 cotton
have been conducted. Detailed descriptions of the results of these studies are available in the risk
assessment and risk management plans for DIR 012/2002, DIR 022/2002 and DIR 023/2002. The
key results are presented in Appendix 2, Section 2.4 aswell as summarised here.

173. Acute ord toxicity sudiesin arange of mammalian species (mice, rats and rabbits) with each of
the CP4 EPSPS, Cry1Ac, Cry2Ab, GUS and NPTII proteins have not demonstrated any adverse
effects. Likewise, in tridswith rats, quaill or catfish fed cottonseed medl at 5 to 20 % of the diet, no
sgnificant differencesin weight gain, feed converson or gross necrascopy were found for animals fed
Roundup Ready® cottonseed meal compared to those fed non-GM cottonseed meal (Canadian Food

Ingpection Agency 1997).
Section 2.5  Potential toxicity hazard for invertebrates
2.5.1 Exposure of invertebratesto cotton

174. Non-target invertebrates may be exposed to Roundup Ready® MON 88913 and

Roundup Ready® MON 88913/Bollgard® 1 cotton and to the introduced proteins directly, through
feeding on the plants and potentidly, via the soil, when cotton tissues bresk down and are incorporated
into the soil. Exposure may aso occur indirectly, through egting other organisms, including the
|lepidopteran target organisms of Roundup Ready® MON 88913/Bollgard® |1 cotton, that feed on the
plants.

175. Rdative exposure will be grestest for herbivorous species feeding on the cotton plants. Sap
feeders, such as gphids, will have minima exposure to the introduced proteins as the sgp is primarily
composed of sugars and minera sdts dissolved in water. However, species feeding on lepidopteran
larvae may be exposed to both the full-length Cry1Ac and Cry2Ab proteins and the activated core
toxins, since their lepidopteran prey may have ingested GM cotton tissues and metabolised the full-
length protein, leaving the core toxic dement ‘freg intheinsect’sgut. The feeding behaviour of
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potentia |epidopteran predators and parasitoidsis, therefore, likely to affect their potentid exposure to
the toxin.

176. Pollinator species and various insects that feed on pollen will dso have low exposure to the
introduced CrylAc, Cry2Ab, GUS and NPTII proteins, because of their expected much lower
expression in pollen, relative to that in other plant tissues, based on expresson of the CrylAc protein in
INGARD® cotton pollen and the similarity of the promoter éements controlling expression of the
introduced genes. The levels of CP4 EPSPS protein in pollen may be higher due to the presence of
different promoter eements (see Appendix 1).

177. Non-target lepidopteran species may be exposed to the GM cotton and may be affected by the
Bt toxins. However, cotton is not the preferred food source for non-target |epidopteran species, and
their populations would be sustained on other types of plants found around field tria locations.

2.5.2 Toxicity of Roundup Ready® M ON 88913 and
Roundup Ready® MON 88913/Bollgard® |1 cotton for invertebrates

178. Thedirect effects of the CP4 EPSPS, GUS and NPTII proteins have not been tested on
invertebrates. EPSPS enzymes are naturdly present in al plants, bacteria, algae and fungi. NPTl isa
phosphorylating enzyme which does not possess any properties that distinguish it toxicologicaly from
other phosphorylating enzymes present in microorganisms, plants and animas (FDA 1994). All three
proteins are dready widespread in the environment in the bacteria from which their genes were
derived. Thus the expresson of these bacterid enzymesin plantsis not likely to have any adverse toxic
effects on invertebrates.

179. Mog interest in toxicity of GM cottons for invertebrates has concentrated on the insecticidal
Cry1Ac and Cry2Ab proteins, which are expressed in Roundup Ready® MON 88913/Bollgard® 11
cotton. Potentia non-target effects of the Cry1Ac and Cry2Ab proteins have been considered in
detail in the risk assessment for the commercia release of Bollgard® 11 cotton (DIR 012/2002) and in
the risk assessment for continued commercia release of INGARD® cotton (expressing only the
CrylAc protein), DIR022/2002, available at www.ogtr.gov.au. A summary is presented below.

STUDIES CONDUCTED UNDER CONTROLLED CONDITIONS

180. A szriesof studies examined the effects of purified active core B.t.k CrylAc toxin on 18
agronomicaly important insect species, representing five orders, and one species of mite (Macintosh et
al. 1990). Seveninsects, dl lepidopterans, were susceptible to the toxin. None of the remaining
€leven non-lepidopteran species were susceptible.

181. Other studies with the Cry1Ac protein expressed in INGARD® cotton (Sims 1994; Sims 1995)
found that of 14 species tested (representing seven orders), only lepidopteran species were susceptible
to CrylAc. Detaled studies of the effect of Cry1Ac on specific beneficia non-target insects have
been carried out, including:

»  thelarva and adult honey bee (Apis mellifera L.), abeneficid insect pollinator (Maggi
1993a; Maggi 1993b);

»  parastic Hymenoptera (Nasonia vitripennis), abeneficid parasitoid of the housefly (Musca
domestica) (Pdmer & Beavers 1993c; Sims 1994);
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»  ladybird beetles (Hippodamia convergens), a beneficid predatory insect which feeds on
gphids and other plant bugs commonly found on stems and foliage of weeds and cultivated
plants (PAdmer & Beavers 1993b; Sims 1994);

> green lacewing larvae (Chrysopa carnea), a beneficid predatory insect commonly found on
cotton and other cultivated crops (Pamer & Beavers 1993a; Sims 1994); and

>  goringtails (Folsomia candida and Xenylla grisea), scavenging soil insectsimportant in
nutrient cyding (Sms & Martin 1996).

182. There were no adverse effects of CrylAc observed, even at levels well above those found in
INGARD® cotton, for any of the species tested.

183. Thetoxicity of the Cry2A class of Bt toxins, to which Cry2Ab belongs, has been tested against
at least 35 insect species representing ten orders. Bt toxins of this class are specificdly toxic to
lepidopteran and in some cases, dipteran, insects. The Cry2AD toxin expressed by Bollgard® 11 cotton
has specific toxicity for lepidopterans (Widner & Whiteley 1990; Widner & Whiteley 1989;
Dankocsik et al. 1990).

184. Datafrom feeding studies indicate that Cry2Ab is not toxic for larva or adult honey bees (Apis
mellifera L.) (Maggi 2000a; Maggi 2000b). Data supplied by Monsanto indicate that Cry2Ab has no
sgnificant impact on the mortdity of green lacewing (Chrisoperla carnea), aladybird beetle
(Hippodamia convergens), a parasitic wasp (Nasonia vitripennis), a collembolan (Folsomia
candida) or an earthworm (Pdmer & Krueger 2000a; PAmer & Krueger 2000b; Pamer & Krueger
2000c; Palmer & Krueger 2000d).

STUDIES CONDUCTED IN THE FIELD

185. The effects of INGARD® cotton (expressing Cry1Ac protein) on non-target arthropod
populations were studied over two seasonsin cotton fields near Daby, QLD (Addison 20015;
Addison 2001b). After classfying the samplesto the level of Order, the results for both seasons
suggested that, with the exception of Lepidoptera, the total (cumulative) abundance of arthropods
collected from INGARD® cotton fields was comparable to their abundance in control (unsprayed
conventiona cotton) plots.

186. A seriesof large scalefidd experiments over three growing seasonsin Audraia showed no
dgnificant difference in invertebrate faund diversity or abundance between unsprayed INGARD®
cotton and unsprayed conventional cotton, except for areduction in parasitoids of Helicoverpa in one
season (Fitt & Wilson 2002). A reduction in specidist parasitoids is expected due to reductionsin the
abundance of their host species (the target pests of INGARD® cotton). Thisis unlikely to thresten
their persstence in the cropping system, however, since asignificant proportion of the Helicoverpa
population is always present on other crops and in uncultivated aress.

187. An American sudy compared the impact on non-target insects of conventiond cotton and
cotton varieties expressng Cry1Ac, rdative to the impact of insecticides that may be used in cotton
plantations (Naranjo & Ellsworth 2002). The resultsindicated that the diversty of arthropods and the
abundance of natural enemies was unaffected by the Cry1Ac toxin present in the cotton, but affected
by the use of insecticides (Naranjo & Ellsworth 2002). Thereative leve of paraditism and predation
of two key cotton pests was aso unaffected by the insecticida toxin.
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188. The commercia release of INGARD® cotton has reduced the use of broad-spectrum
insecticides on Audtrdian cotton crops and severd studies have found that overal numbers of non-
target invertebratesin INGARD? cotton fidds are the same or higher than in conventionally sprayed
fields of non-GM cotton. Increased numbers of non-target invertebrates are likely to relate directly to
reductions in chemical insecticide usage. Similarly, the use of INGARD® cotton in China, with the
concomitant reduction in insecticide use, resulted in an average increase of 24 % in the number of
insect predators over conventiona cotton fidlds (Xia et d. 1999).

189. The potentia for insecticidal Cry toxins expressed by GM plants to impact on ecologica
communitiesin the natura environment in unexpected indirect ways, by affecting interactions between
organisms elsewhere in the ‘food wely’, has been consdered. While such indirect impacts have been
demongtrated in severa studies (see Groot 2002), the impacts relate to dtered arthropod community
dructure in the agriculturd field in which the GM insecticiddl plant was cultivated and it is likdly thet
affected predator species smply dispersed to nearby non-GM habitats (Groot & Dicke 2002).
Rigorous evaluation of potentia risks posed by GM insecticida cottons to the structure and function of
multi-trophic ecologica communitiesin naturd ecosystems that may occur near GM insecticidal cotton
crops therefore remains chalenging. Itislikey, nevertheless, that if any such impacts were to be
documented, they would derive from arthropod herbivores that ingest GM insecticidal cotton tissues
expressing Cry1Ac and Cry2Ab because, as noted e sawherein this appendix, these Cry toxins are
specific to lepidoptera and non-target |epidoptera are likely to have dternative and more preferred host
plants.

190. There remains some doubt over the potentia impact of Cry2Ab expressed in insecticidd GM
cottons on particular classes of Diptera. An independent research organisation will conduct studiesto
obtain further information on thisissue.

Section 2.6 Potential toxicity hazard for microorganisms
2.6.1 Exposure of microorganismsto cotton

191. Microorganisms may be exposed to the GM cotton plants during growth or during
decomposition of plant materia. After harvest of lint and seed, the remaining cotton plant resdues are
typicaly tilled into the soil, so that soil microorganisms are likely to be exposed to the introduced
proteins as the resdues are broken down. Exposure of organismsin soil to the introduced proteins
may aso occur as aresult of root exudations, as has been observed in Bt corn expressing Cry1Ab
(Saxenaet a. 1999; Stotzky 2000). Prdiminary work by (Gupta et a. 2002) shows that roots of
INGARD® cotton aso express the Cry1Ac protein and have been found to release this protein into
soil during growth, athough this was not quantified nor is the mechanism clear. Root breskage
increases the release of Cry1Ac protein into the soil.

192. Theinitid levd of exposure to the introduced proteinsis likely to decrease with time, as aresult
of soil biodegradation. The Cry1Ac protein in INGARD® cotton plant material has been found to
degrade in soil with ahdf lifein the order of 2 to 46 days, depending on soil type and other
environmentd factors (Ream 1994; Palm et a. 1996; Tapp & Stotzky 1998). The CrylAc protein
adsorbs to various soil components (eg. humic acids, clay minerds), rendering it resstant to microbia
degradation. Generaly thereisaninitid rapid declinein CrylAc levels over severd days, followed by
amore gradud rate of decline. In some soils Cry1Ac was gtill detectable after several months (Pam et
al. 1996).
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193. Head et d. (2002) assayed for the presence of the Cry1Ac protein in soils from fieldsin which
INGARD® cotton had been cultivated, and plant material incorporated into the soil by post harvest
tillage, for three to Sx consecutive seasons. Samples were collected three months after the last
season'stillage. Assay by both enzyme-linked immunaosorbent assay (ELISA) and bioassay (ie feeding
to susceptible insect larvae) detected no Cry1Ac protein in any of the samples. Generdly in Audtrdia
cotton is grown in akaine soil, with apH ranging from 7.5 — 8.5 (Austrdian Cotton Cooperdtive
Research Centre 2002b), in which Bt endotoxins would desorb from clay soils and be degraded by
s0il microorganisms (Tapp & Stotzky 1998). Thusthe CrylAc and Cry2ADb proteins are not likely to
accumulate in agriculturd soils as aresult of successve seasons of cultivation of GM cottons expressing
these proteins.

2.6.2 Toxicity of Roundup Ready® M ON 88913 and
Roundup Ready® M ON 88913/Bollgard® 11 cotton for microor ganisms

194. Thedirect effects of the CP4 EPSPS, GUS and NPTII enzymes have not been tested on
microorganisms. EPSPS enzymes are present in al plants, bacteria, dgae and fungi and the

CP4 EPSPS enzyme expressed by the MON 88913 cottons is derived from a common soil bacterium.
The GUS enzyme is aso derived from a common bacterium and is dready present in soil and water
ecosysems. Thusthe expresson of abacterid EPSPS or GUS enzyme in plantsis not likely to have
any adverse effect on soil microorganisms.

195. NPTII isaphosphorylating enzyme which does not possess any properties that distinguish it
toxicologicaly from other phosphorylating enzymes present in microorganisms, plants and animals
(FDA 1994). The function of this enzyme s the phosphorylation (inactivation) of the antibiotic
neomycin (and the reaed kanamycin). In the environment, this enzymeis not likely to be active
outsde of living cells, asit requires pecific chemica conditions for activity, including the availability of
specific co-factors. Although antibiotic production by non-pathogenic bacteria has been implicated in
suppression of some plant diseases (Brimecombe et a. 2001), no evidence for the involvement of
neomycin or kanamycin has been found in a search of the scientific literature. Nether are these
antibiotics used in agriculture for controlling soil borne disease. Thus the presence of NPTII in sail is
not expected to impact on microbia populations or plant disease susceptibility. Furthermore,
expression of NPTII in avariety of crop plants (for example, canola, corn, cotton, and tomato), over
severd years of agronomic performance testing and commercid cultivation, has not been linked to any
increased occurrence of disease.

196. Potentid effects of the Cry1Ac protein on microorganisms have been consdered in detail in the
risk assessment for the continued commercia release of INGARD® cotton, DIR 022/2002, available
at www.ogtr.gov.au. Inapreiminary experiment, Gupta et d. (2002) examined the decompaosition of
INGARD® cotton and non-GM cotton plant residues, finding that the GM materia decomposed more
dowly. Fungal colonisation and total microbia activity was greater on INGARD® cotton residues,
however total carbon usage by rhizosphere microorganisms (as measured on added *C-substrate)
was reduced.

197. The effect on soil microorganisms of atruncated Cry 1Ac toxin, ether purified or in GM cotton
tissue, have been examined (Donegan et a. 1995; Donegan & Seidler 1998). Numbers and types of
protozoans, bacteriaand fungi, as wdl as subdtrate utilisation tests and DNA fingerprinting of
eubacterid ribosoma sequences, were used to anayse the composition of microbia soil community.
The addition of purified Cry1Ac toxin to soil did not cause any detectable effects. Smilarly, there was
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no difference between soils to which non-GM |eaves were added with or without Cry1Ac toxin.
Leaves of GM cotton produced a short-term stimulatory effect on soil bacteriad and funga populations,
relative to leaves from the non-GM cotton line. 1t was speculated that this may reflect faster
decomposition and nutrient release from the transgenic leaves compared to the non-GM leaves,
possibly due to some unknown and unintended effect of the genetic modification (or the tissue culture
process involved) on the plant characteristics, separate from expression of the truncated Cry1Ac
protein.

198. It should be noted that the licence has a requirement to conduct research on the potential effect
on soil biota of the new proteins expressed in GM insecticidd cottons, including information on the
biodegradability of the introduced proteins.

SECTION 3 CONCLUSIONS REGARDING TOXICITY TO NON-TARGET
ORGANISMS

199. It iscongidered that the risk of Roundup Ready® MON 88913 or
Roundup Ready® MON 88913/Bollgard® 11 cotton being toxic to non-target organisms (other than
Lepidoptera) is low because:

»  theintroduced proteins are aready widespread in the environment, through the presence of
the bacteria from which they are derived;

exposure of sock and wild life to these GM cottonsis low;
the toxicity of Cry1Ac and Cry2Ab is highly specific to lepidopteran insect larvee;

the CP4 EPSPS, GUS and NPTII enzymes are not known to be toxic to any organisms,

vV V VYV V¥V

laboratory and field studies suggest that populations of key non-target invertebrates are
unlikely to be affected by the Bt toxins. Indeed it islikely that their populations would be
favored by decreases in the use of broad-spectrum insecticides, and

»  the CrylAc and Cry2Ab toxins are unlikely to have adverse affects on soil biota and ol
microorganisms.

200. Further informeation on the potentia impacts of Cry proteins from GM cottons on soil biotais
required. The licence contains a requirement to conduct research on the potential effect on soil biota of
the new proteins expressed in GM insecticidal cottons, including information on the biodegradability of
the introduced proteins.

201. Thelicence holder isrequired to report any adverse effects on human hedlth and safety or the
environment (for example, any indication of toxicity of the GM cottons for non-target organisms).
Refer to Appendix 7 for the details of licence conditions.

202. Thelicence holder is required to determine the expression levels of the introduced proteinsin
Roundup Ready® MON 88913/Bollgard® 11 cotton.
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APPENDIX 4 WEEDINESS

203. Under Section 51 of the Act, the Regulator is required to consider risks to human hedlth and
safety and the environment in preparing the risk assessment and risk management plan. In this
Appendix, risks posed by the proposed dealing to the environment are considered in relation to the
potential for the GM Os to become a problematic weed.

204. There are numerous definitions of weeds including ‘a plant growing where it should not be' .
Weeds become a problem to the community when their presence or abundance interferes with the
intended use of the land they occupy. Weeds may aso represent a source of food to various
organisms, hence the introduction of weeds to an environment may aso bring about ecological change
by dtering the structure of food webs.

SECTION 1 NATURE OF THE WEEDINESSHAZARD

205. Roundup Ready® MON 88913 and Roundup Ready® MON 88913/Bollgard® 11 cotton differ
from conventiona cotton in the expression of one and five additiond proteins, respectively. These are
the CP4 EPSPS protein (in both GMOs) and the Cry1Ac, Cry2Ab, GUS and NPTII proteins (in
Roundup Ready® MON 88913/Bollgard® II cotton only) (see Appendix 1).

206. The possibility was considered that Roundup Ready® MON 88913 or

Roundup Ready® MON 88913/Bollgard® II cotton might have the potential to be harmful to the
environment, because of inherent weediness or increased potentia for weediness, either due to
expression of the novel gene products or as a result of unintended effects of the genetic modification.

207. Thiscould occur if the GM cottons digplayed dtered characteristics such asincreased fitness or
increased fecundity. If the GM cottons were to Spread in the environment as weeds, this could result in
impacts such asloss of native biodiversty or adverse effects on agricultural systems.

208. The use of Roundup Ready® herbicide (aformulation of glyphosate) on GM cottonsin Austrdia
isregigered by the APVMA. As part of their assessment of this use, the APVMA consider any
potentid environmenta effects, such as development of glyphosate-resistant weeds, levels of
glyphosate in the environment and drift from spray agpplications. Therefore, risks associated with the
use of glyphosate are not considered in the risk assessment of these GM cottons. The risk of
development of glyphosate-resistant weeds is adso addressed briefly in Appendix 6.

SECTION 2 LIKELIHOOD OF THE WEEDINESSHAZARD OCCURRING

209. Inassessing the likelihood of adverse impacts due to weediness of
Roundup Ready® MON 88913 and Roundup Ready® MON 88913/Bollgard® 11 cotton, a number of
factors were consdered, including:

»  theinherent weediness of conventionaly bred cotton;
»  themeans of dispersd of cottonseed into the environment;

>  the potential weediness of Roundup Ready® MON 88913 and
Roundup Ready® MON 88913/Bollgard® 11 cotton;
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»  the potentid sdective advantage conferred by the introduced CP4 EPSPS, Cry1Ac,
Cry2Ab, GUS and NPTII proteins; and

»  datagathered from the environmenta monitoring program for currently commercialy released
Roundup Ready® and Roundup Ready®/INGARD® cotton.

Section 2.1  Inherent weediness of conventional cotton

210. Attributes of non-GM cotton associated with potential weediness are discussed in the document
‘The Biology and Ecology of Cotton (Gossypium hirsutum) in Augrdia (OGTR 2002) that was
produced in order to inform the risk assessment processes for licence applications involving GM
cotton. This document can be accessed at www.ogtr.gov.au. |n summary, the document concludes
that non-GM cotton is not a problematic weed in Audtrdia, because factors including soil moisture,
nutrient limitation, and roadside management practices limit the establishment and/or persastence of
cotton seedlings. Further information on the weediness of non-GM cotton isincluded here to establish
abasdine for comparison with the GM cottons being considered.

211. Cottonisnot consdered to possess the characteristics commonly associated with successful
weeds, such as seed dormancy, long persstence in the soil, germination under a broad range of
environmental conditions, rapid vegetative growth, short lifecycle, very high seed output, high seed
dispersa and long-distance seed dispersal (Keeler 1985; Keeler 1989).

212. Another important ement in prediction of weediness is taxonomic relationship, considering
weediness within ataxon, including its history of weedinessin any part of the world (Bergelson et d.
1998; Panetta 1993; Pheloung 1995). Cotton has been grown for centuries throughout the world
without any reportsthat it is a serious weed pest. Cotton is not considered to be a problematic weed
in Audrdia (Groves et a. 2000; Groves et d. 2002). There are about 50 species of Gossypium
(Fryxdl 1992; Craven et d. 1994) of which only one (G. tomentosum) islisted asaweed in the USA
(Holm et a. 1997).

Section 2.2  Potential weediness of Roundup Ready®MON 88913 and
Roundup Ready® MON 88913/Bollgard® 11 cotton

213. Many of the characteristics associated with weediness are dso important agronomic
characteristics. Consequently these are assessed as part of the agronomic evauations during the
development of new cotton varieties, including GM varieties. Such characterigtics have been assessed
for commerdialy released Roundup Ready® and Roundup Ready®/Bollgard® 11 cotton. The

MON 88913 cottons differ from these Roundup Ready® cottons only in improved expresson of the
CP4 EPSPS protein and reproductive tolerance to glyphosate. Therefore, data gathered in the
evauation of the commercidly releasaed cottons can be consdered in evauation of the potentid
weediness of the MON 88913 cottons. Although the MON 88913 cottons express the same
introduced proteins as commercialy released Roundup Ready® cottons, the Site of insertion and level
of expresson of the introduced geneswill be different. Therefore, there may be some possihility for,
athough conddered low, pleiotropic effects of the genetic modification, which could potentidly ater
some aspect of the cotton biology that may affect weediness.

214. No unintended or secondary effects on agronomic characterigtics, including no effects on fertility,
have been observed in greenhouse or fidd trids of Roundup Ready® MON 88913 cotton in the
United States (information supplied by the applicant). The applicant proposes to conduct continued
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evauation of agronomic characterigtics of the MON 88913 cottons in Audtrdia as part of the
proposed field trids.

215. Seed surviva, germination, vigour, yield and disesse susceptibility of Roundup Ready® and
Bollgard® 11 cotton varieties currently being grown have been evaluated in both controlled
environments and field releases and are within the range of current non-GM cotton varieties (Moser
2000; Allen et a. 2000; Monsanto Audtraia Limited 2001; Cotton Seed Didtributors 2002). These
data suggest that the introduced genes present in Roundup Ready® MON 88913 and

Roundup Ready® MON 88913/Bollgard® 11 cotton are not likely to lead to any unintended effects on
characterigtics typicaly associated with weediness.

216. INGARD® cotton (expressing the Cry1Ac and NPTII proteins) has been in commercia release
since 1996 and Roundup Ready® and Roundup Ready®/INGARD® cottons since 2000. Bollgard® 11
and Roundup Ready®/Bollgard® 11 cottons have been in commercia release since 2002. Since their
commercid release, cottonseed from these GM cottons has been used as stockfeed in Audtrdia. Over
this period there has been no evidence that GM cotton has become weedier than non-GM cotton at
|latitudes south of 22°S (see Section 2.5). Surveys of volunteer cotton in southern Australiaand
experimenta research on the weedy potential of GM cotton in northern Audtralia consistently suggest
that mgor factors limiting cotton establishment and surviva include water and nutrient availability,
herbivory by non-lepidopteran species (vertebrate and invertebrate), plant competition, frost and fire
(Eastick 2002; Farrell & Roberts 2002).

217. The potentia weediness of GM cottons expressing Bt toxins has been consdered in the risk
assessment for applications DIR 012/2002 and DIR 022/2002 available at www.ogtr.gov.au, and is
only presented herein summary. The results of this research strongly indicate that the likelihood of GM
cotton establishing and perssting as aweed in southern Audtrdia at higher levels than the very low rate
of establishment of non-GM cotton is negligible, because environmentd variables that are unaffected by
the genetic modifications are the key limitations on cotton populations. For these reasons, it isaso
expected that the likelihood of GM cotton establishing as aweed in northern Austraiaislow, however
thisis yet to be determined conclusively (see Section 2.5).

218. The provison of additiona information on agronomic characteristics indicative of potentia
weediness of GM cottons in northern Audtrdiais a condition of the Licence

Section 2.3 Environmental monitoring program for Roundup Ready(3 and
Roundup Ready®/INGARD® cotton

219. Aspart of the proposed licence for continued commercia release of Roundup Ready® and
Roundup Ready®/INGARD® cotton, conditions require continuation of monitoring for volunteer cotton
in non-agricultural Stuations for an additiona growing season, to meet the expectations of the origina
three-year program. Origind program was developed through consultation with the Genetic
Manipulation Advisory Committee (GMAC), the cotton industry, scientists, cotton growers and other
interested parties, was designed to assess the potentia for these GM cottons to spread and establish
populations outside the agriculturd environment. This program started in 2001. It comprisesthree
core components.

»  monitoring for the incidence of volunteer GM cotton in non-agriculturd Stuations (e.g.
roadsides and non-crop areas);
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»  monitoring for the incidence of volunteer GM cotton in non-GM crops; and

»  monitoring for any shiftsin weeds resstant to glyphosate associated with the use of these GM
crops (see Appendix 6).

220. The data gathered to date were reviewed as part of the risk assessment for application
DIR 023/2002, available at www.ogtr.gov.au, and are summarised here.

221. Both GM and non-GM cotton volunteers are found on roads des aong trangportation routes and
on farms in which cottonseed has been used as stockfeed. In both situations, GM and non-GM
volunteers tend to establish in disturbed environments with increased water availability and limited
competition from other vegetation. Cotton volunteers gppear to have negligible ability to invade non-
disturbed habitats (eg. native bush), irrepective of whether or not they are genetically modified.
Surviva beyond one year appears to be limited and there is no indication that cotton has become a
problematic weed in either roadside or farm environments. There were no indications that GM cotton
had enhanced survivorship or reproductive potentia in any Stuation.

222. The environmental monitoring program for Roundup Ready® and Roundup Ready®/INGARD®
cotton demongtrates that, for regions of Austrdia south of latitude 22° South, the establishment and
persistence of these GM cottons occurs infrequently and does not occur at levels disproportionate to
the amount of cottonseed entering the environment. That is, for southern Audtrdia, thereis no
indication that either Roundup Ready® or Roundup Ready®/INGARD® cotton is weedier than the
negligible weediness of non-GM cotton. Moreover, where these volunteers have perssted, they can
be managed easily either mechanically or with herbicides other than the glyphosate. Similarly, results of
the environmental monitoring program suggest that the weediness of GM cottonsin northern Audrdia
isaso likely to be very low.

Section 24  Potential selective advantage conferred by theintroduced proteins
2.4.1 CP4EPSPS

223. The CP4 EPSPS protein could only confer a selective advantage in the presence of glyphosate
herbicide application. In an agricultural setting, Roundup Ready® MON 88913 and

Roundup Readyo MON 88913/ Bollgard® 11 cotton will have increased fitness where glyphosateis
applied for weed control. However, glyphosate is not generally used to control established volunteer
cotton plants in agricultural systems, asit has limited effectiveness on established cotton (ie. beyond the
seedling sage). Cultivation or dternative herbicides are the main control strategies employed (Cotton
CRC, 2002).

224. Glyphosate may be used to control weeds on roadsides. In this Situation, spraying is often
limited to around fixtures such as Sgns and guideposts, while dashing is used in accessible aress.
Evidence suggests that cotton is not a significant weed in these Situations and that resstance to
glyphosate is not likely to change this (see Section 2.5).

2.4.2 CrylAcand Cry2Ab

225. A detalled discussion of the potentid of the Cry1Ac protein to influence weedinessis provided in
the risk assessment document for DIR 022/2002, available at www.ogtr.gov.au. A detailed
assessment of the potentia of both the Cry1Ac and Cry2Ab proteins together to influence weedinessis
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provided in the risk assessment for DIR 012/2002. The Cry proteins could confer a selective
advantage in areas where |epidopteran insect predation limits one or more of the key life stages of
cotton.

226. Aninvedtigation into the weediness potential of GM insecticidal cottons has been conducted
over two growing seasonsin northern Audrdia (Eastick 2002). Habitats examined were bushland,
roadsides, cattle areas and waterways. Data gathered demonstrate that for each of cotton’s life stages,
the performance of insecticidd cotton is not significantly different to that of conventiond cotton. There
was no evidence that insecticidal genes enhanced surviva. Only limited data was obtained on
reproductive capacity, due to low germination, growth and surviva in most Situations, however
INGARD® cotton (expressing the Cry1Ac protein) produced significantly higher numbers of bolls at
one of the 13 stes sudied (an artificid waterway Ste) in one of the two seasons.

227. Eadtick (2002) concluded that cotton is rarely invasive, irrespective of insecticida genes, and
that that |epidopteran herbivores were not amgor constraint on the weedy potentid of GM insecticidal
cottonsin northern Audrdia. Rather, it was concluded that water and nutrient availability, herbivory by
non-lepidopteran species (vertebrate and invertebrate), plant competition and fire were the most
sgnificant limitations on the establishment and persistence of cotton populations.

2.4.3 GUS

228. The GUS protein is an enzyme involved in bacterid carbohydrate and energy metabolism and is
very unlikely to confer any selective advantage to cotton that might result in weediness (Gilissen et d.
1998).

2.4.4 NPTII

229. The NPTII protein could confer a sdlective advantage to GM cotton plantsin the presence of a
high concentration of neomycin or kanamycin. However, antibiotics are not gpplied to cotton crops
and are not likely to be present in any environment where cotton grows. Thus the expression of NPTII
is highly unlikely to confer any sdective advantages on the MON 88913 cottons.

2.4.5 CP4 EPSPS and CrylAc, Cry2Ab in combination

230. The potentia for weediness of Roundup Ready® MON 88913/Bollgard® |1 cotton is not likely
to be greater than that for the two parental GM varieties, Roundup Ready® MON 88913 cotton and
Bollgard® 11 cotton. The herbicide tolerance and the insecticidal genes operate through independent,
unrelated biochemica mechanisms. There is no evidence of any interaction between the two genes,
their proteins or their metabolic pathways, and no reason to expect that thisislikely to occur.

231. Agronomic characteristics of commercialy released Roundup Ready®/Bollgard® |1 cotton are
similar to those of non-GM cotton (Dr G Constable, Program Leader, CSIRO Cotton Research Unit,
personal communication; data supplied by Monsanto). Expression of the introduced proteinsis aso
smilar in combined trait cotton plantsto that in the respective angle trait cottons. These data suggest
that no unintended effects are likely to occur as aresult of the combined genetic modificationsin
Roundup Ready® MON 88913/Bollgard® 11 cotton.
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232. Thereisthe posshbility of an additive effect in Stuations where growth or reproduction of cotton
islimited by both lepidopteran insects and by glyphosate use, however neither of these factorsis
identified as ggnificant in limiting weediness of cotton.

Section 25  Spread of GM cottons beyond therelease sites

233. The proposed dedling includes cultivation of Roundup Ready® MON 88913 and

Roundup Ready® MON 88913/Bollgard® |1 cotton and retention of al cottonseed for storage or
planting in field trids authorised by the same licence. Cottonseed produced in the proposed field trias
will not be used for human food or stockfeed.

234. After harvest, seed cotton may be dispersed beyond the limits of the farms where it is grown
during transportation to ginning facilities. The escape of seed cotton during transportation presents an
opportunity for the GM cotton to spread in the environment. Specific licence conditions have been
imposed to require harvested materia to be securely wrapped before trangporting away from the
release Stes s asto prevent seed cotton escaping into the environment.

235. Caotton is primarily asdf pollinating plant, with pollen thet is unlikely to be dispersed by wind
(OGTR 2002). However, insect vectors may transfer pollen to other cotton plants. Pollen dispersal
studies have shown that outcrossing islocalised around the pollen source and decreases significantly
with distance (Umbeck et d. 1991; Llewdlyn & Fitt 1996). The gpplicant proposesto limit
outcrossing to non-GM cotton using pollen traps and isolation from al other cotton crops (information
provided by the applicant). (Pollen flow isaso discussed in Appendix 5, Section 1 in relation to gene
transfer.)

236. Licence conditions have been impaosed to limit dispersa of seed and pollen.

237. Licence conditions have been imposed to establish a400 m wide area of land (cdled a
‘Research Zon€') around Locationsin excess of 1 hectare for the purpose of conducting research to
inform the ongoing review of the data on spread and persistence of the GMOs in the environment and
vdidate the efficacy of containment measures.

Section 2.6 Persistence of the GM cotton at therelease sites

238. Fallowing harvest of the seed cotton from the release Sites, the remaining plant materid will be
dashed and incorporated into the soil. Some seed may fdl to the ground during harvesting and also be
incorporated into the soil. A soil seed bank represents an opportunity for the GMO to persst inthe
environment. Cotton has little dormancy, meaning seed will germinate with the arriva of favourable soll
moisture and temperature conditions. GM cotton volunteers are expected to germinate in the wet
season following harvest.

239. Licence conditions have been imposed to require post harvest monitoring, and destruction of
cotton volunteers to ensure that the GM cottons do not persst in the environment at the release Sites.

SECTION 3 CONCLUSIONS REGARDING WEEDINESS

240. Itisconcluded that the risk of Roundup Readyo MON 88913 or
Roundup Ready® MON 88913/Bollgard® |1 cotton establishing as environmental weeds in cotton
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growing regions of New South Wales and Queendand and the proposed release areas in northern
Audrdiaislow because

>

cotton does not possess characteristics commonly associated with weediness, and is not
known to be a problematic weed in any environment;

cotton has alow potentia for dispersa by naturd means,
the introduced genesin the GM cottons are unlikely to affect these characteristics;

thereisalow posshility for the genetic modification to potentidly have pleotropic effects thet
could dter traits affecting weediness, therefore, gpplicant proposes to collect dataon
agronomic characteristics associated with weediness during the release.

major congraints on weediness of GM and non-GM cotton are water availability, nutrient
avallahility, plant competition, herbivory by non-lepidopteran species, frost and fire;

the combination of herbicide tolerance and insect resstancein

Roundup Ready® MON 88913/Bollgard® 11 cotton is unlikely to increase the weedy
potential of this GMO above the low potential for either Roundup Ready” MON 88913 or
Bollgard® 11 cotton individually, to become problematic weeds;

surveys carried out since the commercia release of Roundup Readyo and
Roundup Ready®/INGARDC cotton in 2000 indicate that these GM cottons have not
become problematic weeds,

INGARD® cottonseed has been used as stockfeed in northern Australiasince 1996, and
Roundup Ready®/INGARD® cotton since 2000, with no indication that they have become
more weedy than non-GM cotton; however

preliminary experimental data suggest that insecticidd cotton may be weedier than non-GM
cotton in certain nutrient-rich habitats such as artificid waterways and stock feeding aress.

241. However, further information on the impact of the genetic modifications on agronomic
characterigtics of GM cottonsin Audrdian fied conditions that may be indicative of potentid
weediness (eg. dormancy of seeds, competitive ability, susceptibility to natural enemies and spread
within the environment) will be required before the Regulator could determine this condlusively. This
information will be required before alarger scale or less stringently controlled release could be
considered.
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APPENDIX 5 TRANSFER OF INTRODUCED GENESTO OTHER
ORGANISMS

242. Under section 51 of the Act, the Regulator is required to consider risks to human hedth and
safety and the environment in preparing the risk assessment and risk management plan. This Appendix
consders potential hazards that may be posed through the transfer of the introduced genes from
Roundup Ready® MON 88913 or Roundup Ready® MON 88913/Bollgard® 11 cotton to other
organisms,

243. Genetrandfer isthe movement of genes between individuds. Within a species genes are
routingly exchanged between individuas of successive generations through sexud reproduction.
Hybrids can be produced between closdly related species through sexua reproduction. For example,
in plants cross-pallination of wheat and rye produces triticale, in animals fertilisation of amare by a
donkey producesamule. Hybrid progeny may be fertile or serile, meaning hybridisation may or may
not lead to the introgresson of a gene or genesinto a population. Without the gpplication of gene
technology, gene transfer is not readily observed between distantly related species, except among
bacteria. However gene transfer between sexudly incompatible organisms can occur. Detailed
examination of DNA sequence similarities reveas that ancestrd plants have occasondly exchanged
smal DNA fragments with digtantly related organisms. In generd there seems to have been only very
limited transfer of genes from plants to other types of organisms.

244. Thelikelihood of hazards arisng from gene transfer is dependent on a number of factors that
form anecessary chain, induding:

> opportunity for gene transfer to occur such that the recipient organism is exposed to the
genetic materid in the form of pollen, plant cells or DNA; and

»  incorporation of the genetic materia into the genome of the recipient organism a asSteandin
aconfiguration that allows the gene to be functiond; and

>  persstence of the transferred genetic materia such that the newly modified organism is ableto
survive, reproduce and maintain the genetic modification; and

>  dgnificance of the transferred genetic material such that its presence and/or expression in the
recipient organism will result in an adverse impact on human headlth and safety, or the
environment.

245. A detailed assessment of the likelihood of gene transfer from GM cottons to other organismsis
presented in the applications, DIR 005/2001, 006/2001, 008/2001, 009/2002, 012/2002, 015/2002,
016/2002, 017/2002, 021/2002 and 022/2002.

246. For ease of reference, the assessment of gene transfer to other organismsiis presented in three
sections:

»  Section 1 details the nature and likelihood of genes introduced to
Roundup Ready® MON 88913 and Roundup Ready® MON 88913/Bollgard® |1 cotton
transferring to other plants, including other cotton crops,
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»  Section 2 details the nature and likelihood of genes introduced to
Roundup Ready® MON 88913 and Roundup Ready® MON 88913/Bollgard® |1 cotton
transferring to microorganisms, and

»  Section 3 details the nature and likelihood of genes introduced to
Roundup Ready® MON 88913 and Roundup Ready® MON 88913/Bollgard® 11 cotton
trandferring to animals, indluding humans.

247. Section 4 draws together the conclusions from these sections.

SECTION 1 GENE TRANSFER FROM ROUNDUP READY® M ON 88913 AND
ROUNDUP READY® MON 88913/BOLLGARD® || COTTON TO OTHER
PLANTS

Section 1.1  Nature of the genetransfer hazard

248. Trandfer of the introduced genes or regulatory sequences to cultivated cotton plants would
present the same hazards and have the same potential impacts as the presence of the genesin the GM
insecticidal cotton (see Appendices 2 - 6).

249. Ferd or naturalised cotton is the same species as cultivated cotton, however the morphological
features in these popul ations suggest they are not derived from modern dite cultivars that have escaped
from cultivation, but rather are derivatives of primitive cultigens introduced before 1900 (information
provided by CSIRO). If genetransfer to fera cotton occurred, this may increase the likelihood that
the genes would persist in the environment. The flow on impacts of such atransfer could depend on
whether the introduced genes (cp4 epsps, crylAc, cry2Ab, nptll and gus) conferred any selective
advantage to the feral cotton in its environment. (Refer to Appendix 4, Section 2.2 for discusson on
thisissue)

250. In gtuations where gene transfer to other plants can occur, the hazards to the environment
associated with any such transfers could be highly varied, broadly depending upon the resulting
phenotype of the progeny, such as any dteration in survival or reproductive capacity.

1.1.1 Potential hazards from the introduced genes
THE CP4 EPSPS (HERBICIDE TOLERANCE) GENE

251. Pants expressing this gene could become tolerant to the herbicide glyphosate. This could confer
a selective advantage on the plant in the presence of glyphosate use.

THE CRYLAC AND CRY2AB (INSECTICIDAL) GENES

252. Plants expressing these genes could become toxic to lepidopteran insects. This could confer a
selective advantage on the plants or adversdy affect surviva of lepidopteran insects and consequently
other organisms linked to lepidopteran insects through food webs.
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THE UIDA (REPORTER) GENE

253. Pants expressng this gene would express the bacteria b-glucuronidase enzyme. However, this
isunlikely to confer any sdective advantage on those plants. Expression of the uidA gene enabled
sdection of plant cdls containing the genetic modification in the [aboratory.

THENPTII AND AAD (ANTIBIOTIC RESISTANCE) GENES

254. Pants expressng these genes could become resstant to the antibiotics. Thiswould only have an
impact on plant surviva if the antibiotics were used on the plants, or otherwise present in the
environment of the plant, and were limiting its growth. Antibiotics are not generdly applied to crops
and would not limit their growth except at very high concentrations not found in the naturd or
agricultura environment. Expression of the nptl1 gene enabled sdection of plant cdlls containing the
genetic modification in the laboratory. The aad geneis not expressed in plant cells. It was used in the
laboratory to alow sdection of bacteria containing the desired genes prior to generation of GM plant
cdls.

PROMOTERS AND OTHER REGULATORY SEQUENCES

255. |If these sequences were to be transferred to other plants without the associated genes of
Roundup Ready® MON 88913 and Roundup Ready® MON88913/Bollgard® 11 cotton, the
expression of endogenous plant genes could be dtered with unpredictable effects. The impact could
be highly variable and would be dependent on any resulting phenotypic change induced.

256. Some of the introduced regulatory sequences are derived from plant pathogens (cauliflower
maosaic virus, figwort mosaic virus, Agrobacterium tumefaciens). However these sequences are not
pathogenic in themselves nor do they cause any disease symptomsin GM plants.

257. All of theintroduced regulatory sequences operate in the same manner as do endogenous plant
regulatory dements. The transfer of endogenous regulatory eements to a new genetic context occurs
neturaly in al plant genomes and could aso result in unpredictable effects. Thus the potentia hazard
from the introduced sequencesis no different to that posed by sequence transfer from non-GM plants
or sequence transfer occurring within the genome of a plant species.

Section 1.2 Likelihood of a hazard arisng through genetransfer from
Roundup Ready® MON 88913 and Roundup Ready® MON 88913/Bollgard® ||
cotton to other plants

258. Thelikdihood of gene transfer cregting a hazard for human hedlth and safety or the environment
depends on the characteristics of introduced gene sequences, aswdl as on the likelihood of transfer
itsdf.

1.2.1 Trander to cultivated cotton and other trial cotton crops

259. Caotton is primarily sdlf pollinating, however in a cropping Stuation alow level of pollen transfer,
by insect pollinators, to other nearby vegetation would be likely. For a detalled consderation of the
likelihood of this occurring, including an overview of the pollination biology of cotton, see the document
“The Biology and Ecology of Cotton (Gossypium hirsutum) in Audrdid’, avalable a
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WwWw.ogtr.gov.au, that was produced in order to inform the risk assessment processes for licence
applications involving GM cotton.

260. Gossypium barbadense (pima cotton) is aso used for commercia cotton production, but only
to avery minor extent in Augtradia (Lake Tandou and Bourke, NSW). G. hirsutum and

G. barbadense are closely related and hybridisation between the two species can occur, yidding fertile
progeny. Hybrid progeny exhibit characteristics intermediate to the parents but typicaly with lower
capacity to produce fruit. After severd generations, progeny of the hybrids revert to the characteristics
of one or other of the parents. G. barbadense and hybrids are not more weedy or difficult to control
thanis G. hirsutum (personal communication, Warwick Stiller & Greg Congtable, CSIRO).

261. Trandsfer of the introduced genes or regulatory sequences to other cotton plants including other
GM cotton trid crops growing in cultivation would present the same hazards as the presence of the
genesin Roundup Ready® MON 88913 or Roundup Ready® MON 88913/ Bollgard® |1 cotton (see
Appendices 2 - 6).

262. For this proposed release, the likelihood of the hazard will be further minimised because licence
conditions have been impaosed to limit cross-pallination to plants outside the release Stes (see Chapter
2 and Appendix 7 for details).

263. Aspart of the OGTR’s ongoing commitment to the review of data, specific research conditions
have been imposed in the licence. The research is intended to confirm previous research on gene flow
undertaken prior to the implementation of the Act and the commercid release of GM cottons and
vaidate the containment measures imposed during field trids of enw GM cottons. In order to fecilitate
this review and data collection, the Regulator has imposed a condition to establish 400 m research
zones around Locations in excess of 1 hectare. This research program will be developed in
conaultation with the OGTR.

1.2.2 Transfer to volunteer and naturalised/feral cotton

264. Transfer of the introduced genes to naturaised cotton may increase the likelihood that the genes
could spread and/or persst in the environment (away from cotton farming systems). Gene transfer to
naturalised cotton populations is thought to be unlikely because of the geographic distances between
these naturalised populations and the cotton growing regions of NSW and QLD. However herbarium
records of G. hirsutum and G. barbadense suggest that naturalised populations may occur, or may
have occurred in the pagt, in central and south eastern Queendand. The remnants of these populations,
which may be within pollinating distance of cotton crops, has not been confirmed. As part of the
licence conditions for DIR 022/2002 (INGARD® cotton), Monsanto is required to conduct a survey
of naturaised cotton populations in Queendand, in location suggested by herbarium records.

265. Trangfer of the introduced genes or regulatory sequences to non-cultivated cotton plants would
present the same hazards as the presence of the genesin Roundup Ready® MON 88913 or
Roundup Ready® MON 88913/ Bollgard® 1 cotton (see Appendices 2 - 6).

266. Licence conditions have been imposed to limit cross-pallination to plants outsde the release Sites
(see Chapter 2 and Appendix 7 for details).

267. Licence conditions have been imposed to establish a400 m wide area of land (cdled a
‘Research Zone') around Locations in excess of 1 hafor the purpose of conducting research to inform
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the ongoing review of data on gene flow and to validate the efficacy of containment measures (see
section 1.2.1 above for details).

1.2.3 Transfer to native cottons and other plant species

268. Audrdian flora contains 17 native Gossypium species. All of the Augtrdian Gossypium species
arediploids (C, G or K genomes), while the cultivated cottons are tetragploids (AD-genomes). The
netive species with highest potentia for hybridisng with G. hirsutumis G. sturtianum. Hybrids have
been produced without application of plant hormones, when plants were planted in close proximity of
each other. However these hybrids were Serile, effectively diminating any potentia for introgression of
G. hirsutum genesinto populations.

269. The centre of native Gossypium diversty in Audrdiaisin northern Western Audrdia and the
Northern Territory. Most of the Australian Gossypium species have limited distributions and occur at
considerable geographic distance from cultivated cotton fields. Thus gene transfer from

Roundup Ready® MON 88913 or Roundup Ready® MON 88913/ Bollgard® 11 cotton to native
cottonsis prevented not only by genetic incompatibility but also by geographic condraintsto cross-
pallinaion (OGTR 2002).

270. Thefailure of cross-pollination due to well established genetic incompatibility also prevents gene
transfer from Roundup Ready® MON 88913 or Roundup Ready® MON 88913/ Bollgard® |1 cotton
to other plant species.

SECTION 2 GENE TRANSFER FROM ROUNDUP READY® MON 88913 OR
ROUNDUP READY® MON 88913/ BOLLGARD® || COTTON TO
MICROORGANISM S

Section 2.1  Nature of the genetransfer hazard

271. Thetransfer of genes from plants to other types of organisms cannot occur through cross-
pollination. Horizontal gene trandfer is defined as the transfer of genetic materid from one organism
(the donor) to another organism (the recipient) which is not sexualy compatible with the donor
(Conner et al. 2003). Horizontal gene transfer is not an abstract theoretical process. There is growing
evidence that horizontal gene transfer has been a principa force in the evolution of bacteria (Ochman et
a. 2000; Nielsen 1998; Smalla et a. 2000; Stanhope et a. 2001).

272. The potential hazards associated with the introduced genes of Roundup Readyo MON 88913
or Roundup Ready® MON 88913/ Bollgard® I cotton transferring to microorganisms could be highly
varied, broadly depending upon the phenotype of the recipient and any changesto its surviva or

reproductive capacity.

2.2.1 Potential hazards from the introduced genes

THE CP4 EPSPS (HERBICIDE TOLERANCE) GENE

273. Microorganisms expressing this gene could gain the capacity to synthesise aromatic amino acids

and other aromatic compounds in the presence of glyphosate. However this would not have a
ggnificant effect on microbid communities, snce the ability to rapidly degrade glyphosate is
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widespread among microorganisms, and soil microorganism populations are not significantly effected
by glyphosate gpplication (Malik et a. 1989).

THE CRY1AC AND CRY2AB (INSECTICIDAL) GENES

274. Microorganisms expressng this gene could become toxic to lepidopteran insects. This could
impact on surviva of lepidopteran insectsif the recipient microorganisms were ingested inadvertently at
high levels. Microorganism populations could aso be affected if toxicity to lepidopteran insects gave
the recipient asurviva or reproductive advantage.

THE UIDA (REPORTER) GENE

275. TheuidA gene present in the GM plants has been modified for optima expression in plants by
the introduction of an intron and consequently afunctiond GUS protein would not be expressed from
thisgenein bacteria Even if afunctiona GUS protein was expressed by microorganisms, thiswould
not have a sgnificant effect on microbia communities as the enzyme isinvolved in bacterid
carbohydrate and energy metabolism and is widespread among bacteria species (Gilissen et d. 1998).

THENPTII AND AAD (ANTIBIOTIC RESISTANCE) GENES

276. Microorganisms could become resstant to the antibiotics. The consequences of this for human
hedlth and safety and the environment would depend on other characteristics of the microorganism (for
example pathogenicity), the use and significance of the antibiotic(s) in clinical and/or veterinary practice
and whether these antibictics limit growth or surviva of the microorganism in other circumstances.

277. Some microorganisms may be limited by antibiotics, ether due to the use of antibiotic medicines
or in some limited environmenta Stuations where competing microorganisms produce antibictics.
Viruses are not limited by antibiotics.

PROMOTERS AND OTHER REGULATORY SEQUENCES

278. If these sequences were to be transferred to microorganisms without the associated genes of
Roundup Ready® MON 88913 or Roundup Ready® MON 88913/ Bollgard® II cotton, the
expression of endogenous genes could be dtered with unpredictable effects. The impact could be
highly variable and would be dependent on any resulting phenotypic change induced.

279. Some of the introduced regulatory sequences are derived from plant pathogens (cauliflower
maosaic virus, figwort mosaic virus, Agrobacterium tumefaciens). However these sequences are not
pathogenic in themselves nor do they cause any disease symptomsin GM plants. Thereisaposshbility
that, due to sequence smilarity, the virdly derived regulatory sequences could recombine with the
genome of another virus infecting the plants to create anove recombinant virus. While the likdihood
of recombination increases with increasing sequence relatedness, the amount of sequence change in the
recipient resulting from the recombination fals. Also the geneslinked to these dementsin the GM
cottons will not offer any selective advantage to avirus, if transferred aong with the homologous
sequences.

280. All of theintroduced regulatory sequences operate in the same manner as do endogenous plant
regulatory dements. The trandfer of endogenous regulatory eements to anew genetic context could
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aso result in unpredictable effects. Thus the likelihood of a hazard arisng due to transfer of the
introduced sequencesis no different to that of sequence transfer from non-GM plants.

2.2.2 Other sources of the introduced genesin the environment, and their potential for
horizontal transfer

281. Information on other sources of the introduced genes in the environment is discussed here to
provide basdine information on the prevaence and transfer of these genes that would happen naturdly,
irrespective of the GM cottons.

282. All of theintroduced genesin Roundup Ready® MON 88913 and

Roundup Ready® MON 88913/ Bollgard® 11 cotton are aready widespread in the environment, being
derived from common soil bacteria. The regulatory sequences are derived from common plant viruses,
bacteria or plants.

THE CP4 EPSPS (HERBICIDE TOLERANCE) GENE

283. All plants, bacteriaand fungi carry epsps genes. The difference between the cp4 epsps genein
Roundup Ready® MON 88913 and Roundup Ready® MON 88913/ Bollgard® 11 cotton and other
epsps genes, and the encoded enzymes, isin their DNA and amino acid sequences, not in their
physiologica functions (see Appendix 1 for details). The cp4 epsps geneis derived from the common
s0il bacterium Agrobacterium species strain CP4 (Barry et a. 1992; Padgette et d. 1996), which is
found in soil and on plants. The encoded CP4 EPSPS enzyme is naturdly insengtive to glyphosaie
(Padgette et a. 1993), as are a number of other microbial EPSPS enzymes (Schulz et d. 1985;
Eschenburg et d. 2002). Thusinsengtivity to glyphosate is dready widespread in microbid
populations.

THE CRYLAC AND CRY2AB (INSECTICIDAL) GENES

284. ThecrylAc and cry2Ab insecticidd genes expressed in Roundup Readyo MON 88913/
Bollgard® 11 cotton occur naturaly in the common soil bacteria Bacillus thuringiensis (Bt). Bt has
been isolated from awide range of sources such asforest, soil, grain dust, bat dung, seawater and
dead insects (Martin & Travers 1989).

285. Many Bt toxin genes are not carried in chromosoma DNA, but are encoded on extra-
chromosoma DNA, known as plasmids. Plasmids are known to be exchanged between bacteria
species in nature by conjugation and transformation. The native crylAc gene has been identified on a
plasmid of Bt kurstaki strain HD-73 (Lereclus et a. 1993). It has been demondtrated in the
|aboratory that Bt strains can interchange toxin-encoding plasmids with other Bt strains and with other
bacterid species (Glare & O'Calaghan 2000). Horizonta gene transfer may aso occur by
transduction mediated by bacteriophage (Glare & O'Calaghan 2000).

THE UIDA (REPORTER) GENE

286. GUS enzyme activity isfound in plants, vertebrates, invertebrates and many common soil
microorganisms (Gilissen et d. 1998). uidA genes are thus widespread in microbia populations.
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THENPTII AND AAD (ANTIBIOTIC RESISTANCE) GENES

287. Thenptll and aad genes were origindly isolated from mobile genetic e ements (transposons)
found in the plasmids and chromosomes of common bacteria. Trangposons are readily transferable
between bacteria speciesin nature. The nptll gene is associated with transgposon Tnb and is observed
in gram negative bacteria and Pseudomonas sp. Whileit iswiddy dispersed in the environment, other
genesthat aso confer resistance to neomycin and kanamycin are more common, and aso readily
tranderable (Smdlaet a. 1994; Belgian Biosafety Server 1999). The aad geneisfound in severd
trangposons (eg. Tn7 and Tn21) and occurs a high frequency among gram-negetive bacteria (Belgian
Biosafety Server 1999).

2.2.3 Likelihood of genetransfer from Roundup Ready® MON 88913 or
Roundup Ready® M ON 88913/ Bollgard® |1 cotton to microor ganisms occurring

288. Thelikdihood of gene transfer cregting a hazard for human hedth and safety or the environment
depends on the characteritics of introduced gene sequences, as well as on the likdihood of the
transfer itsdf and on the likelihood of transfer from other sources of these genesin the environment, as
discussed in previous sub-sections.

289. Mog gene transfers have been identified through analyses of gene sequences (Ochman et Al.
2000; Worobey & Holmes 1999). In generd, gene trandfers are detected over evolutionary time
scaes of millions of years (Lawrence & Ochman 1998). Most gene transfers have been from virusto
virus (La 1992), or between bacteria (Ochman et a. 2000).

290. In contrast, transfers of plant genes to other organisms such as bacteria, fungi or viruses are
exceedingly rare (Mayo & Jolly 1991; Nielsen et d. 1998; Nielsen et . 2000; Harper et a. 1999;
Schoelz & Wintermantel 1993; Greene & Allison 1994; Pittard 1997; Aoki & Syono 1999; Worobey
& Holmes 1999). Thetransfer of plant genesto bacteria and viruses has been observed in [aboratory
and glasshouse experiments (Nielsen et a. 1998; Nielsen et a. 2000; Schoelz & Wintermantel 1993;
Greene & Allison 1994; Pittard 1997; Worobey & Holmes 1999). However, in dl casesthiswas
achieved only under controlled conditions with the presence of related gene sequences (homologous
recombination), and using powerful selection methods to detect extremely rare gene transfer events.

BACTERIA

291. Naturd transformation is a mechanism by which transfer of DNA from plants to microorganisms
could have occurred during evolution (Bertolla& Simonet 1999) and is the mechaniam that is most
likely to contribute to a horizontd gene trandfer from transgenic plants to bacteria (Smdla et a. 2000).
Naturd transformation enables competent bacteria to generate genetic variability by taking up and
integrating free DNA that is present in their surroundings. This uptake of DNA does not necessarily
depend on DNA sequence, thus indicating the potentia of gene transfer from divergent donor
organisms (Nielsen 1998).

292. A number of steps and conditions would need be fulfilled for functiona naturd transformation to
occur (Bertolla& Simonet 1999), many of which are highly unlikely, making the overdl likdlihood of
gene trandfer, and of resulting hazard, extremely low:

»  release of the DNA molecules from plant cdls into the environment;
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»  pesgence of the free DNA in the environment;

»  presence of bacterid genotypes capable of devel oping competence for natural
transformation;

> agppropriate biotic and abiotic conditions for the development of the competent stage;
»  uptake of DNA fragments,

»  chromosomad integration viarecombination or autonomous replication of the transforming
DNA;

>  expresson of the genes by the recipient bacterium;
»  sdective advantage to fix the trandformation into the gene pool.

293. Thus horizontal gene transfer from plants to bacteria has not been demonsirated under natural
conditions (Syvanen 1999) and ddliberate attempts to induce such transfers have so far falled (e.g.
Schiiter et al. 1995; Coghlan 2000). Transfer of plant DNA to bacteria has been demonstrated only
under highly artificid laboratory conditions, between homologous sequences and under conditions of
sective pressure (Mercer et d. 1999; Gebhard & Smalla 1998; De Vries & Wackernagel 1998; De
Vrieset d. 2001) and even then only, a avery low frequency.

294. Using antibiotic selection to detect extremely rare events, Acinetobacter . cdlls containing a
defective copy of the neomycin resstance (nptll) gene (with 10 bp or 317 bp of DNA deleted) were
observed to incorporate DNA from GM plants (sugarbest, tomato, potato or oilseed rape) carrying
theintact nptll gene, leading to restoration of neomycin resstance. Without the atificidly introduced
homology in the recipient strain, no uptake of DNA could be detected in Acinetobacter sp. (Nielsen
et a. 2000; De Vrieset d. 2001) or in Pseudomonas stutzeri (De Vrieset d. 2001).

RELEASE AND PERSISTENCE

295. Severd studies have demongrated the persstence of plant DNA in the soil (Gebhard & Smadla
1999; Paget & Simonet 1994; Widmer et a. 1996; Paget & Simonet 1997; Widmer et a. 1997).
Bacteriaresding on the plant surface can access nutrients leaking from the leaf or exuded from the root
and they often aggregate in biofilms that can facilitate cell-to-cell contact and thereby possibly DNA
trander. Severd sudies have dso demongrated the persstence of plant DNA in the gastrointestinal
tract of animass, in contact with the microorganisms that colonise the whole length of the gastrointestingd
tract and ad in the digestive process. However, the proportion of DNA which may derive from the
introduced genes of GM plantsin the animd diet is extremely low (see Section 3.2.3).

BACTERIAL COMPETENCE AND DNA UPTAKE

296. Themgor limiting factor for naturd transformation remains the presence of potentialy competent
bacteria species and the development of competence (Smalla et d. 2000). Competence in bacteriais
not usudly condtitutively expressed: bacterid species that are transformable need to enter a
physiologicaly regulated state of competence for the uptake of exogenous DNA (Lorenz &
Wackernagd 1994). Few bacteriainduced to express competence in the [aboratory have
subsequently been shown to be able to express competence under natural conditions (Nielsen, 1998).
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297. Electrica fieds and current are a'so known to be cagpable of permesabilising bacterid cell
membranes under |aboratory conditions, facilitating experimentd transformation. Given that the
environment is subjected to regular thunderstorms and lightning discharges that induce enormous
electrica perturbations, the possibility of natural electro-transformation of bacteria has been
investigated. Bacteria added to soil have been transformed via smulated lightning in the laboratory
(Demaneche et a. 2001), however thereis no direct evidence that thisis occurring in nature,

DNA INTEGRATION

298. Integration of genesinto the genome of recipient bacteriais known to be dependent on sequence
homology between the captured DNA and that of the recipient bacteria. 1t seems that heterology
between these sequences is the main barrier to the stable introduction of diverged DNA in bacteria
(Baron et a. 1968; Rayssiguier et d. 1989; Matic et d. 1995; Vulic et d. 1997). In enterobacteria
thereis an exponentid relationship between recombination frequencies and sequence similarity of
introduced DNA (Vulic et d. 1997). Although thereis a higher probability of recombination when the
Sequences are more Smilar, the consequent risk of adverse effect is reduced because with highly smilar
sequences the likdihood of any recombinants expressing nove propertiesis low.

EXPRESSION AND SELECTION

299. Evenif the barriersto uptake and integration are overcome, there are dso barriers to expresson
of the exogenous genes. For example:

»  many plant promoters will not be active in bacterig;

»  processing of the intermediate RNA may be required for protein expression (e.g. removal of
introns to generate functional MRNA for trandation), which will not occur in bacteria;

»  coding sequences of plant genes may not be efficiently trandated in bacteria due to
differences in codon usage (note that the coding sequences of the bacterialy derived crylAc,
cry2Ab and cp4 epsps genes were modified to enhance expression in plants); and

»  processing of an encoded ‘ pro-protein’ may be required for production of a functiona
product (e.g. cleavage of the Chloroplast Trangit Peptide from plant EPSPS pro-proteins,
see Appendix 1).

300. Prokaryotes have efficient genomes and generally do not contain extraneous DNA sequences. I
the genes are not useful to the organiam then there will be no sdective advantage in maintaining themin
the genome, and they are not likely to perast. Thustherisk of gene trandfer leading to hazardous
consequencesis extremely low, and greatly exceeded by the likelihood of transfer from other sources
of these genes and regulatory sequences (see Section 2.2.2).

VIRUSES

301. Thereisatheoretical possbility of recombination between sequences that have been introduced
into the genome of GM plants and the genome of viruses that infect the plants (Hodgson 2000a; Ho et
al. 2000; Hodgson 2000b). Recombination between vird genomes and plant DNA has only been
observed at very low levels, and only between homologous sequences under conditions of selective
pressure, eg regeneration of infectious virus by complementation of a defective virus by vird sequences
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introduced into a GM plant genome (Greene & Allison 1994; Teycheney & Tepfer 1999). With
homol ogous sequences the consequent risk of adverse effects arising from gene transfer is reduced
because with highly smilar sequences the likelihood of any recombinants expressing novel propertiesis
low.

302. Thustherisk of gene trandfer leading to hazardous consequences is extremely low, and gregtly
exceeded by the likelihood of transfer from other sources of these genes and regulatory sequences (see
Section 2.2.2).

FUNGI

303. Fungi are known to be transformable, and horizontal gene transfer from plants to
plant-associated fungi has been clamed. Uptake of DNA from the host plant by Plasmodiophora
brassicae (Bryngesson et d. 1988; Buhariwdla & Mithen 1995) and uptake of the hygromycin gene
fromaGM plant by Aspergillus niger (Hoffman et d. 1994) have been reported. However, stable
integration and inheritance of the plant DNA in the genome of these fungi has not been substantiated by
experimental evidence (Nielsen 1998).

304. Thustherisk of gene trandfer leading to hazardous consequences is extremely low, and greetly
exceeded by the likelihood of transfer from other sources of these genes and regulatory sequences (see
Section 2.2.2).

SECTION 3 GENE TRANSFER FROM ROUNDUP READY® MON 88913 OR
ROUNDUP READY® MON 88913/ BOLLGARD® || COTTON TO
ANIMALS

Section 3.1  Nature of the genetransfer hazard

305. The potentid hazards associated with the introduced genes in Roundup Readyo MON 88913 or
Roundup Ready® MON 88913/ Bollgard® 11 cotton transferring to animals, including humans, could be
highly varied, broadly depending upon the phenotype of the recipient and any changes to the surviva or
reproductive capacity of it or its progeny.

3.1.1 Potential hazards from the introduced geres

THE CP4 EPSPS (HERBICIDE TOLERANCE) GENE

306. The expresson of this genein animaswould not be expected to lead to any sgnificant effects,
snce this gene encodes an enzyme in a biosynthess pathway thet is not present in animas, including
humans.

THE CRYLAC AND CRY2AB (INSECTICIDAL) GENES

307. Animas could become toxic to lepidopteran insects. Thisisnot likely to pose any consequences
for lepidopteran insects, nor would such atransfer confer a selective advantage to the animal.

THE UIDA (REPORTER) GENE

308. Animals could express the b-glucuronidase enzyme. Thisis not likely to lead to any sgnificant
effects, sncethis enzymeis naurdly present in animas and their intestina fauna.
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THENPTII AND AAD (ANTIBIOTIC RESISTANCE) GENES

309. Animd cdls could gain the ability to degrade the corresponding antibictics. If the transfer
occurred to humans or other animals treated with these antibiotics, this may affect antibiotic trestment.
However the gene products, the NPTII and AAD enzymes, would only be active within the
trandformed animal cells, where gppropriate conditions and co-factors for activity exist, therefore
interference with any antibiotic trestment is unlikely. Animals are not controlled by antibictics, so no
selective advantage would result.

PROMOTERS AND OTHER REGULATORY SEQUENCES

310. If these sequences were to be transferred to animals without the associated genes of

Roundup Ready® MON 88913 or Roundup Ready® MON 88913/ Bollgard® |1 cotton, the
expression of endogenous genes could be dtered with unpredictable effects. The impact could be
highly variable and would be dependent on the resulting phenotypic change induced. However the
sameistrue of any plant gene regulatory sequences, if transferred into a new genetic context. Thusthe
potentia hazard is generdly not increased relative to that of transfer from non-GM plants.

311. Some of theintroduced regulatory sequences are derived from plant pathogens (cauliflower
maosaic virus, figwort mosaic virus, and Agrobacterium tumefaciens). However these sequences are
not pathogenic in themselves nor do they cause any disease symptomsin GM plants.

312. All of theintroduced regulatory sequences operate in the same manner as do endogenous plant
regulatory dements. The transfer of endogenous regulatory eements to anew genetic context could
aso result in unpredictable effects. Thusthe likelihood of a hazard arising due to trandfer of the
introduced sequencesis no different to that of sequence transfer from non-GM plants.

Section 3.2 Likelihood of hazard arising through genetransfer from
Roundup Ready® MON 88913 or Roundup Ready® MON 88913/ Bollgard® I
cotton to animals (including humans)

313. Thelikdihood of gene trandfer creating a hazard for human hedth and safety or the environment
depends on the characteristics of introduced gene sequences, aswell as on the likelihood of transfer
itsdlf, as discussed in previous sub-sections.

3.2.1 Humans

314. The mogt sgnificant route for entry of foreign DNA into humansis through food, asit passes
through the gadtrointestingl tract. The epithdlid lining of the gastrointestind tract is exposed to foreign
DNA released from food. Microorganisms colonise the whole length of the gastrointesting tract,
ading the digestive process.

315. No products from the GM cottons in the proposed field trials will be used for human food.

Thus, the likelihood of gene trandfer to humansis negligible. It isworth noting that cotton oil and linters
are the only fraction of cotton plants used in human food. Since these products are free of DNA, even
if products of the GM cottons were used in food, humans would not be exposed to GM cotton DNA
viathe digestive system, excluding the possbility of gene transfer to human cdllsin the gut.
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3.2.2 Animals

316. GM cottonseed from the proposed field trials will not be fed to livestock. 1f GM cottonseed
were fed to animals, the most significant route for entry of foreign DNA, as with humans, would be
through food as it passes through the gastrointestingl tract. Thus, the likelihood of gene transfer to
animasisnegligible. Thefate of DNA in the digestive tract of various animas has been sudied and is
discussed in the risk assessment for DIR 022/2002. This risk assessment concluded that the likelihood
of transfer viafood is extremely low, and not greater than the likelihood of transfer from other sources
of the introduced genes in the environment (Section 2.2.2).

SECTION 4 CONCLUSIONSREGARDING GENE TRANSFER TO OTHER ORGANISMS
Section 4.1  Conclusionsregarding genetransfer to other plants

317. Itisconsdered that athough some gene transfer from Roundup ReMyo MON 88913 or
Roundup Ready® MON 88913/ Bollgard® 11 cotton to cultivated cotton (of both G. hirsutum and G.
barbadense) including other GM cotton trid cropsislikely, the risks posed are low because:

> theagpplicant proposes to surround the trid sites by pollen traps and isolate the trids from
ferd cotton and dl other cotton crops to minimise gene flow and persstence; and

> genetrandfer poses no risksin addition to the low risks posed by
Roundup Ready® MON 88913 or Roundup Ready® MON 88913/ Bollgard® 11 cotton.

318. Licence conditions have been impaosed to limit gene transfer to cultivated cotton (See Chapter 2,
Appendix 7). Additiond licence conditions have been imposed to establish a 400 m wide area of land

(cdled a‘Research Zon€') for the purpose of conducting research to inform the ongoing review of the
efficacy of containment measures.

319. Although transfer of the introduced genes from Roundup ReadyO MON 88913 or

Roundup Readyo MON 88913/ Bollgard® II cotton to naturalised/feral cotton (both G. hirsutum and
G. barbadense) may increase the likelihood that the genes could spread and/or persist in the
environment, it is conddered thet the likelihood of a hazard arising through gene transfer to naturalised
cotton is low, because:

»  theagpplicant proposesto isolate trid Sites from naturdised/ferd cotton; and

> genetransfer would not pose any risks additiona to the low risks posed by
Roundup Ready® MON 88913 or Roundup Ready® MON 88913/ Bollgard® 11 cotton.

320. Thelicence imposes conditionsto limit gene transfer to naturaised cotton (See Chapter 2,
Appendix 7).

321. Itisconsidered that the risk of gene transfer from Roundup ReadyO MON 88913 or
Roundup Ready® MON 88913/ Bollgard® |1 cotton to native cotton speciesis negligible, because:

> genetic incompatibility and geographica isolation prevent the production of fertile hybrids.

322. Itisconsidered that therisk of gene transfer from Roundup Readyo MON 88913 or
Roundup Ready® MON 88913/ Bollgard® 11 cotton to other plant generaiis negligible, because:
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»  wdl established genetic incompatibility prevents successful cross pollination with other plant
Species.

Section 4.2  Conclusonsregarding genetransfer to microorganisms

323. Itisconsdered thet the risk of a hazard arising through transfer of the introduced genes from
Roundup Ready® MON 88913 or Roundup Ready® MON 88913/ Bollgard® |1 cotton to
microorganismsis negligible, because:

> dl of theintroduced genes in Roundup Readyo MON 88913 or
Roundup Ready® MON 88913/ Bollgard® 11 cotton are aready widespread in the
environment, and are readily available for transfer from these sources via demonstrated
netural mechanisms, and

»  genetrandfer from plantsto bacteria has not been demondtrated under natural conditions, and
the likelihood of such transfer is greatly exceeded by the likelihood of transfer from other
sources of these genes.

Section 4.3  Conclusionsregarding genetransfer to animals, including humans

324. Products from the GM cottons will not be fed to animas or entered in the human food supply.
The mogt sgnificant route of entry of foreign DNA into animas and humansiis through food. Thusthe
likelihood of gene trandfer to animas or humansis negligible. Thisis because:

»  dmulaed ruminant digestion studies with mode experimenta systems indicate that introduced
genes and endogenous plant genes are rapidly degraded, representing a considerable barrier
to gene trandfer; and

»  vertebrate animas will not be exposed to the GM cottons.

325. It should be noted that in the extremdy unlikely event of such atransfer occurring, human hedth
and safety and the environment are unlikely to be adversdly effected.
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APPENDIX 6 HERBICIDE TOLERANCE AND INSECTICIDE
RESISTANCE

326. Under section 51 of the Act, the Regulator is required to consider risks to human hedth and
safety and the environment in preparing the risk assessment and the risk management plan. In this part
of the document, risks posed by the proposed dedling to the environment are considered in relation to
the potentid for the development of herbicide resistance among weeds and insecticide resstance
among the targeted pests.

327. Regulaion of agriculturd chemicals, including herbicides and insecticides, is principaly the
responsibility of the Audtrdian Pesticides and Veterinary Medicines Authority (APVMA) under the
Agricultural and Veterinary Chemicals (Code) Act 1994. The APVMA operates the nationa
system that evaluates, registers and regulates agricultural and veterinary chemical products. Any
changesto a product that is aready on the market must aso be referred to the APVMA. For
commercid products, the norma form of gpprovd is through regigration, but the APVMA may aso
issue permits allowing restricted use of achemica product, for example for alimited period of time or
for alimited area

328. In congdering applications for registration or permits, the APVMA aso consders a number of
issues that are outside the scope of the Gene Technology Regulator’ s assessment, such asthe efficacy
of herbicides and insecticides, and herbicide and insecticide resistance management. The APVMA can
impose conditions on the use of chemical productsin regigtrations and permits. These conditions can
include implementation of an insect resstance management or herbicide res stance management plan,
and ongoing reporting on compliance and effectiveness.

329. All submissonsto the APVYMA aretreated on their merits and applicants are free to address any
issue through the provision of data or through scientific algument. The APVMA can only grant a
permit if it is satisfied that the use of a product as specified in the permit:

»  would not be an undue hazard to the safety of people exposed to it during its handling or
people usng anything containing its resdues,

»  would not be likely to have an effect that is harmful to human beings;

> would not be likely to have an effect thet is harmful to animas, plants or things or to the
environmen;

»  would not unduly prejudice trade or commerce between Australia and places outside of
Augrdig

»  would be effective according to criteria that the APVMA has proposed for the product;
> that any requirements prescribed by the regulations have been complied with;

>  if the product is not registered, that there are reasonable grounds for an gpplication not having
been made or for issuing a permit pending determination of an application for registration; and

> that the gpplicant is a suitable person to hold the permit, according to criteria determined by
the APVMA.
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330. Aspart of its charter, the APVMA aso manages a national compliance program in partnership
with the States and Territories to ensure that products are used in accordance with their registration
and their labdls continue to meet the conditions of gpprova.

331. The APVMA and the OGTR work closdaly together to ensure thorough coordinated assessments
are undertaken and, wherever possible, that timing of assessments and decisions by both agencies
coincide. Further information about how the APVMA’ s assessment and approva processes can be
obtained from their website www.apvma.gov.au.

SECTION 1 HERBICIDE TOLERANCE HAZARD

332. Sdection for herbicide tolerance has an increased probability of occurring in the long-term if the
Roundup Ready® MON 88913 or Roundup Ready® MON 88913/ Bollgard® |1 cotton was grown on
alarge scale and without taking any steps to manage this risk..

333. Roundup® or Roundup Ready? herbicide is not currently registered for use on cotton beyond
the four-leaf stage of growth. A research permit from the APVMA for use of glyphosate after this
stage on Roundup Ready? MON 88913 cotton is not required for the first season of the proposed
field trials as less than one hectare of cotton plants per state are proposed to be sprayed with this
herbicide. However, an APVMA permit will be required for such use of herbicide in the subsequent
years of the proposed trids or any further larger scae release. Further trials or commercid release of
Roundup Ready® MON 88913 cotton will also require further applications and approvals by the
Regulator.

334. Aspart of the Deed of Agreement between the Augtrdian Government and Monsanto for the
commercia release of Roundup Ready® and Roundup Ready®/INGARD® cottons in 2000, Monsanto
were required to develop a crop management plan designed to minimise the potentia for development
of weeds resistant to glyphosate (Monsanto Australia Limited 2001) (refer DIR 023/2002). This plan
has been endorsed by the herbicide tolerant cotton subcommittee of the Transgenic and Insect
Management Strategy (TIMS) committee of the Australian Cotton Growers Research Association and
is enforced by Monsanto under its' Technology User Agreement. Included is a requirement to prevent
seed set of weeds that have survived exposure to Roundup® herbicide. The requirement to adhere to
this herbicide resi sance management plan is dso continued in the continued commercia release of
Roundup Ready® cotton as noted in the licence DIR023/2003, issued by the regulator in June 2003,

335. Data collected by Monsanto from growers of Roundup Ready® cotton varieties indicates generd
compliance with this plan. Over three seasons of cultivation of these GM cottons, there has been no
indication of a shift in weeds resstant to glyphosate and no change in the level of grower satisfaction
with this technology.

SECTION 2 INSECTICIDE RESISTANCE HAZARD

336. Extensve cultivation of Bollgard® |1 cotton varieties, induding

Roundup Ready® MON 88913/Bollgard® 11 cotton, could potentialy result in the emergence of
resistance to the Cry1Ac and Cry2Ab proteinsin the target species (Helicoverpa armigera and H.
puntigera) and other susceptible |epidopteran species feeding on cotton. Thiswould result in a
reduction in the efficacy of these cottons for the control of insect pests, and could also have impacts on
the use of Bt microbia spraysto control insects in other agricultural systems. Potentia adverse effects
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include atenuation of the benefits of growing Bollgard® |1 cotton varieties to the environment and
human hedth.

337. It should aso be noted that Bollgard® 11 cotton was devel oped with the specific intention of
reducing the risk of insects developing resistance to the Cry1Ac or Cry2Ab proteins. The expression
of two insecticidal proteinsin Bollgard® 11 cotton, and the fact that the overdl insecticiddl activity is
incressed relative to INGARD® cotton, is expected to delay the emergence of resistance insects.
INGARD® cotton is currently being phased out in Austrdiain favour of Bollgard® 11 cotton.

338. GM insecticidd cotton falls under the Agriculturd and Veterinary Chemicas Code (1994)
definition of an agricultural chemica product, due to its production of two insecticidal substances, and
is thus subject to regulation by the APVMA. In July 2003, the APVMA registered Bollgard® |1 genes
(crylAc and cry 2Ab) asinsecticidd productsin GM cotton. An insecticide res stance management
plan for Bollgard® 11 and Bollgard® 11/Roundup Ready® cotton has been developed by the TIMS
Committee of the Austrdian Cotton Growers Research Association in consultation with the APVMA.
The APVMA requires implementation of this plan as a condition of regigtration. The insecticide

res stance management plan is designed to minimise res stance devel opment and requires growers to
employ a number of measures designed to achieve this objective. One condition within this resstance
management plan specifies that the amount of combined INGARD® and Bollgard® 11 cotton to be
grown by one grower (as defined by the growers trading name) in avalley must not exceed 40% of the
total cotton being grown by that grower in that valey. A grower may choose to plant up to 40%
Ballgard® 11 and no INGARD®. These trids will comply with al conditionsimposed by the APVMA.

SECTION 3 CONCLUSIONSREGARDING INSECTICIDE AND HERBICIDE
RESISTANCE

Section 3.1 Herbicideresistance

339. The potentid risk of herbicide-resistant weeds developing if the Roundup Ready® MON 88913
crop-herbicide combination is used inappropriately will be managed by the APVMA, under conditions
of permits or regigtration for the use of agricultural chemicalsin Audrdia. Therefore, the Regulator has
not imposed specific conditions in relation to management of herbicide resistance, however the
requirement to comply with conditions imposed by the APVMA is noted in the licence.

Section 3.2 Insecticideresistance

340. The potentia risk of insect resstance to the insecticida proteins expressed by

Roundup Ready® MON 88913/Bollgard® I1 cotton is being managed by APVMA, under conditions
of permits or regigration for the use of insecticidal genes as agricultural chemicasin Audrdia
Therefore, the Regulator has not imposed specific conditions in relation to management of insecticide
resstance, however the requirement to comply with conditions imposed by the APVMA is noted in the
licence.
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APPENDIX 7 LICENCE CONDITIONS

Notein relation to approval of genetically modified foods for human consumption

Food Standards Australia New Zedland (FSANZ, formerly the Australia New Zealand Food
Authority), is responsible for human food safety assessment. Currently, Monsanto has not applied to
FSANZ for evauation of material from the GM cottons for use in human food. FSANZ approva
would need to be obtained before any parts of the GM cottons such as oil and linters derived from GM
cotton seed could be used as human food.

Notein relation to Herbicide Tolerance and | nsecticide Res stance Management

The Gene Technology (Consequential Amendments) Act (2000) requires the Augtrdian Pesticides
and Veterinary Medicines Authority (APVMA, formerly the Nationa Regigtration Authority for
Agricultura and Veterinary Chemicals, NRA) to consult the Gene Technology Regulator for the
purposes of making certain decisions regarding regigtration or issuing a permit for achemica product
that is or contains a genetically modified product.

The GMOs referred to in this licence has been modified to be tolerant to a herbicide. The APVMA
has respongbility for setting registration conditions for the use of herbicidesin Audrdia, including
implementation of herbicide res stance management programs. Conditions of this licence do not relate
to use of herbicide, and do not replace any conditions set by the APVMA.. The licence holder must
comply with any conditions imposed by the APVMA in relation to the use of herbicidesin connection
with these GMOs.

One of the geneticadly modified organisms referred to in this licence dso fdlsinto the Agricultural and
Veterinary Chemicals Code (1994) definition of an agriculturd chemical product, dueto its
production of an insecticiddl substance, and therefore is subject to regulation by the APVMA (the
Audrdian Pedticides and Veterinary Medicines Authority, formerly the National Regisiration Authority
for Agricultura and Veterinary Chemicas).

The APVMA has imposed conditionsin connection with the insecticidd activity of one of the
genetically modified organisms (Bollgard® 1), indluding specifying maximum areas for releasg, for the
purpose of managing the development of insecticide resistance in the target pest species. Conditions of
this licence do not relate to management of insecticide resistance, and do not replace any conditions set
by the APVMA. The licence holder must comply with any conditions imposed by the APVMA in
relation to dedlings with this GMO.
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SECTION 1 GENERAL CONDITIONS

Duration of Licence

1. Thislicence remainsin force until it is suspended, cancelled or surrendered. No dealings with
GMOs are authorised during any period of suspension.

Holder of Licence
2. Theholder of thislicence (‘the licence holder’) is Monsanto Audtrdia Ltd.
Project Supervisor

3.  Thelicence holder must immediately notify the Regulaor in writing if any of the contact details of
the Project Supervisor change.

No dealings with GM Os except as authorised by this licence

4.  Personscovered by thislicence must not dea with the GMOs except as expresdy permitted by
thislicence.

Permitted dealings

5.  The permitted dedlings with the GMOs are to plant, grow and conduct experiments with the
GMOs, and the possession, supply, use, transport and disposal of the GMOs for the purpose of
any of the permitted dealings with the GMOs, or in the course of any of these dedlings.

Persons cover ed by this GM O licence

6.  The persons covered by this licence are the licence holder and employees, agents or contractors
of the licence holder and other persons who are, or have been, engaged to undertake any activity
in connection with GMOs grown in a Location pursuant to this Licence.

Informing people of their obligations

7.  Thelicence holder must inform any person covered by this licence, to whom a particular
condition of this licence applies, of the following:

(@ theparticular condition (including any variaions of it);
(b) thecancdlation or suspengon of the licence;
() thesurrender of thelicence.

8.  Thelicence holder must provide the Regulator, on the Regulator’ s written request, signed
satements from persons covered by this licence that the licence holder has informed those
people of the conditions of this licence that gpply to them.
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Applicant to notify of circumstances that might affect suitability

0.

The licence holder must immediatdy, by natice in writing, inform the Regulator of:

@
()

(©

any relevant conviction of the licence holder occurring after the commencement of this
licence;

any revocation or suspension of alicence or permit held by the licence holder under alaw
of the Audrdian Government, a State or aforeign country, being alaw relating to the
hedlth and safety of people or the environment;

any event or circumstances occurring after the commencement of this licence that would
affect the capacity of the holder of his licence to meet the conditionsinit.

Additional information to be givento the Regulator

10.

It isacondition of alicence that the licence holder inform the Regulator if the licence holder:

@
()
(©

becomes aware of additiona information asto any risks to the heath and safety of people,
or to the environment, associated with the dealings authorised by the licence; or

becomes aware of any contraventions of the licence by a person covered by the licence;
or

becomes aware of any unintended effects of the dedlings authorised by the licence.

People dealing with GM Os must allow auditing and monitoring of the dealing

11.

If aperson isauthorised by this licence to ded with GMOs and a particular condition of this
licence gppliesto the dedling by that person, the person must dlow the Regulator, or a person
authorised by the Regulator, to enter premises where the dedling is being undertaken, for the
purposes of auditing or monitoring the dedling.

Remaining an Accredited or ganisation

12. Thelicence holder mug, at dl times, remain an accredited organisation in accordance with the
Act and comply with itsinstrument of accreditation.
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SECTION 2 INTERPRETATIONS AND DEFINITIONS

This licence does not authorise dedlings with GMOs that are otherwise prohibited as aresult of the
operation of State legidation declaring areasto be GM, GM freg, or both, for marketing purposes.

Inthislicence

Words and phrases used in this licence have the same meaning as they do in the Act and the
Regulations,

Words importing a gender include any other gender;
Words in the sngular include the plurd and words in the plurd include the sngular;

Words importing persons include a partnership and a body whether corporate or otherwise;
References to any statute or other legidation (whether primary or subordinate) are areferenceto a
datute or other legidation of the Commonwealth of Audiralia as amended or replaced from time to
time and equivaent provisons, if any, in corresponding State law, unless the contrary intention
appears,

Where any word or phraseis given a defined meaning, any other part of speech or other
grammatica form in respect of that word has a corresponding meaning;

Specific conditions prevail over standard conditions to the extent of any inconsistency.
In this licence:

‘Act’” meansthe Gene Technology Act 2000 (Cth) and equivaent provisonsin corresponding State
law;

‘Clean’ (or ‘Cleaned’), as the case requires, means.

(& inrdationto alocation or other area, the Destruction of the GMOs, Materid from the
GMOs, Pollen Trap plants and Materiad from Pollen Trap plantsin that Location or area,
to the reasonable satisfaction of the Regulator; or

(b) inrdation to Equipment, the remova and Destruction of the GMOs, Materid from the
GMOs, Pollen Trap plants and Materid from Pollen Trap plants from the Equipment, to
the reasonable satisfaction of the Regulator.

‘Cotton’ means plants of the species Gossypium hirsutum L.

““Destroy’, (or ‘Destroyed’ or ‘Destruction’) means, as the case requires, killed by one or more of
the following methods:

(@ gak pulling; or

(b)  uprooting by ploughing; or

() burning; or
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(d) treatment with herbicide; or

(¢ hand weeding.
Note: ‘Asthe caserequires has the effect that, depending on the circumstances, one or more of
these techniques may not be appropriate. For example, in the case of killing the remains of
harvest of the GMOs, treatment of post harvest remains by herbicide would not be a sufficient
mechanism.

‘Equipment’ includes harvesters, seeders, storage equipment, transport equipment (eg bags,
containers, trucks), clothing and toals.

‘GM’ means geneticaly modified.
‘GM Os means the geneticaly modified organism or organisms authorised for release by this licence.
‘Location’ means an area of land where the GMOs are planted and grown.

‘Material from Pollen Trap plants means seed, subble, pollen or any GM materia (including parts
of aplant) that is derived from or produced by cotton from a Pollen Trap.

‘Material from the GM Os means geneticadly modified materid, including parts of GMOs that are
derived from or produced by the GMOs.

‘Natural Waterways means waterways other than irrigation channds, holding dams or storage ponds
used to collect water runoff from irrigated aress.

‘OGTR’ meansthe Office of the Gene Technology Regulator.

‘Pollen Trap’ means an area of land, extending at least 20 metresin al directions from the outsde
edge of aLocation.

‘Pollen Trap plant’ means cotton from a Pollen Trap.
‘Regulator’ means the Gene Technology Regulator.

‘Resear ch Zone' means an area of land, extending at least 400 metresin al directions from the
outsde edge of aLoceation.

‘Volunteer plants means progeny of the GMOs or Pollen Trap plants, or regrowth of previous GM
or non-GM cotton plants.
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SECTION 3 SPECIFIC CONDITIONS

L ocations and size of trial
1. The permitted dedlings with the GMOs may be undertaken during the Summer 2003/2004

cotton growing season in the Shires and valleys and sizes and quantities as indicated in below in
Table 1:

Table 1: Shiresin which the GMOs may be grown and maximum Location Sizes

Shire Valey State Maximum areaof GMOs Maximum areaof GMOs  Maximum Total Area
Location and conventional cotton

on Location minus Pollen

Trap
Narrabri Shire Upper Namoi NSW 0.1608 ha 0.25ha 1.32ha
Narrabri Shire Lower Namoi NSW 0.1068 ha 0.535 ha 216 ha
Narromine Shire  Macquarie NSW 0.0744 ha 0.596 ha 1591 ha
Moree Plains Gwydir NSW 0.0384 ha 0.48 ha 1.353 ha
Shire
Millmeran Shire  Darling Downs QLD  0.0744 ha 0.596 ha 1591 ha
Narrabri Shire Namoi NSW 0.2ha 0.2 ha

2. The permitted dedings with the GMOs may be undertaken during the cotton growing seasonsin
Winter 2004, Summer 2004/2005 and Winter 2005 within the Shires set out in following table:

Table 2: Shireswhere permitted dedlings with GMOs may be conducted

NSW QLD NT WA
Balranad Aramac Katherine Broome
Bingara Balonne Wyndham — East Kimberley
Bland Banana

Bogan Cambooya

Bourke Chinchilla

Brewarrina Clifton

Broken Hill Dalby

Carrathool Emerad

Central Darling Fitzroy

Coonamble Flinders

Deniliquin Gatton

Dubbo Goodiwindi

Forbes Inglewood

Griffith Jondaryan

Gunnedah Kingaroy

Hay Milmerran

Jerilderie Monto

Lachlan Murilla

Moree Plains Murweh

Murrumbidgee Peak Downs

Narrabri Pittsworth

Narromine Richmond

Parry Rosdlie
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Quirindi Toowoomba
Tamworth Waggamba
Walgett Wambo
Warren Warroo
Yalaroi Wondai

3. For the cotton growing seasons in Winter 2004, Summer 2004/2005 and Winter 2005, the
maximum number of Locations for those growing seasons (where permitted dedings may be
conducted) are set out in Table 3 a Column 2. The maximum combined area of dl Locations
where permitted dealings may occur in those growing seasonsis limited to the Sze set out in
Table 3 a Column 3:

Table 3: Maximum numbers of Locations and combined areas

Growing season Maximum number Maximum
of Locations combined area
of dl Locations
Winter 2004 4 30
Summer 2004/5 32 885.8
Winter 2005 4 30

4.  Inthe Summer 2004/2005 growing season, the maximum size of any individua Location is50
hectares. (No individud field tria Ste can be more than 50 hectares)

5. Thelicence holder must be able to access and control a Location to the extent necessary to
comply with this licence, for the duration of the life of the licence.

Notification of planting of the GM Os

6.  Thelicence holder must provide notices in writing to the Regulator of the actua date or dates of
commencement of planting of the GMOs a each Location (and Pollen Trap in respect of each

Locetion) (‘the actud planting date notice), together with the Location’s GPS coordinates and

either a street address, or other directionsto the Location. This notice must be provided within 7

days of commencement of planting of the GMOs at the Location.
Notification of commencement of flowering of the GM Os

7. Thelicence holder must provide naticesin writing to the Regulator in respect of each of the
falowing:

(@ theshort term forecasted date or dates of commencement of flowering of the GMOs a
each Location (and Pollen Trap in respect of each Location) (‘the short term forecast

flowering date notice’). This notice must be provided at least 7 days, and not more than
20 days, prior to the forecasted date or dates of commencement of flowering set out in the

notice and

(b) theactud date or dates of commencement of flowering of the GMOs at each Location
(and Pollen Trap in respect of each Loceation) (‘the actud flowering date notice). This
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notice must be provided within 7 days of commencement of flowering of the GMOs & a
Location.

Notification of commencement of seed set of the GM Os

8.  Thelicence holder must provide notices in writing to the Regulator in respect of each of the
following:

@

(b)

the short term forecasted date or dates of commencement of seed et of the GMOs at
each Location (and Pollen Trap in respect of each Location, if any) (‘the short term
forecast seed set date notice’). This notice must be provided at least 7 days, and not
more than 20 days, prior to the forecasted date or dates of commencement of seed set, as
St out in the notice;

the actud date or dates of commencement of seed set of the GMOs at each Location
(and Pollen Trap in respect of each Location, if any) (‘the actua seed set date notice’).
This notice must be provided within 7 days of commencement of seed set of the GMOs at
the Location.

Notification of commencement of harvest of GM Os

9.  Thelicence holder must provide notices in writing to the Regulator in respect of each of the
following:

@

the short term forecasted date or dates of commencement of harvesting of the GMOs at
each Location (and Pollen Trap in respect of each Location) (‘the short term forecast
harvest date notice'). This notice must be provided at least 7 days, and not more than 20
days, prior to the forecasted date or dates of commencement of harvesting set out in the
notice; and

(b) theactud date or dates of commencement of harvesting of the GMOs a each Location
(and Pollen Trap in respect of each Location) (‘the actud harvest date notice). This
notice must be provided within 7 days of commencement of harvesting of the GMOs a a
Location.
Pollen Traps

10. A Pollen Trgp must surround every Locetion.

11. Each Pollen Trap must contain non-genetically modified cotton that is grown in such away asto
reasonably promote a dense and vigorous growth and flowering of the non-geneticaly modified
cotton at the same time as the GMOs.

12. Theedge of every Pollen Trap that isfarthest from the GMOs (the ‘ outer edge of the Pollen
Trap') must not be within 50 metres of a Naturd Waterway.

13. Pollen Trap plants must be handled and controlled as if they are the GMOs (ie subject to other
gpplicable conditions esawhere in this licence), and Materid from Pollen Trap plants must be
handled and controlled asif it is Materid from the GMOs (ie subject to other gpplicable
conditions esewherein this licence).
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14.

A Pollen Trap must be able to be accessed and controlled by the licence holder to an extent that
is commensurate with the licence holder’ s rights to access and control the Location within it.

Research Zones

15.

16.

Each Location of 1 hectare or more in Sze that is planted to the GMOsin the Winter 2004,
Summer 2004/2005 and Winter 2005 growing seasons must be surrounded by a Research Zone
unless the licence holder has a natice in writing from the Regulator that a Research Zonein
connection with the Location is not required.

Each Research Zone must be able to be accessed and controlled by the licence holder to the
extent necessary to enable the licence holder to meet its obligations under this licence to conduct
research in the Research Zone.

Harvest and post-harvest procedures

17.

18.

19.

20.

21.

22.

If the GMOs or Pollen Trap plants are harvested, they must be harvested separately from any
other Cotton.

If seed cotton harvested from the GMOs or from Pollen Trap plantsis ginned, it must be ginned
separately from any other Cotton.

The GMOs, Materid from the GMOs, Pollen Trap plants and Materid from Pollen Trap plants,
must not be used for stockfeed and must not enter the human food supply.

Following ginning, seed from the GMOs and Pollen Trgp plants and must be;

(@ doredinaseded container, within alocked facility that is Sgned so asto indicate that GM
cotton seed is stored within the facility;

(b) exported; or

(b) Destroyed by burning.

Any GM cotton seed obtained from ginning may only be transported to the extent necessary to

gtore them, export them, Destroy them by burning or take it to afacility certified by the Regulator
to physica containment leve PC2.

Cotton lint obtained from ginning of seed cotton harvested from the GMOs or Pollen Trap plants
may be sold.

Cleaning — post harvest and generally

23.

24,

25.

Equipment, a Location or other area used pursuant to this licence in respect of GMOs, Materid
from the GMOs, Pollen Trap plants or Materid from Pollen Trap plants, must be Cleaned.

For each Location, either within 14 days of harvest of the GMOs or by 31 May 2004,
whichever occurs firgt, the Location must be Cleaned.

If Equipment is Cleaned, the arealin which the Equipment is Cleaned must aso be Cleaned. (For
the sake of clarity, it is not necessary for Equipment to be Cleaned only at a Location.)
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26.

27.

Cleaning must occur immediately or as soon as practicable after the use and before it is used for
any other purpose. (For example, if GM seed is ginned, the gin must be Cleaned immediatey
following its use and before any other Cotton is ginned.)

On the request of the Regulator, the Regulator must be provided with written documentation of
the proceduresin place to ensure continuing compliance with the Cleaning conditionsin this
licence.

I nspection

28.

29.

30.

31.

32.

Following Cleaning of the GMOs, Materid from the GMOs, Pollen Trap plants and Materia
from Pollen Trap plants at a Location or other areg, the following places must be ingpected for
the existence of Volunteer plants:

(@ thelLocation;

(b) thePollen Trap in repect of the Location;

(c) irrigation channes and drains through which water flows to and from the Location and the
Pollen Trap; and

(d) any areas used to Clean Equipment used in connection with the GMOs or to Destroy the
GMOs, Materid from the GMOs, Pollen Trap plants or Materid from Pollen Trap plants.

Ingpection must be performed by a person who is able to recognise Volunteer plants.

All the places required to be ingpected must be inspected at least once every 2 months for a
period of at least 12 months that commences the last day of Cleaning of the Location or until the
GMOs are once again grown & the Location in anew growing Season, pursuant to this Licence.

The reaults of ingpection activities must be recorded in alogbook. The logbook must be
avallable on request for examination or photocopying by the OGTR. The findings of the
ingpections as recorded in the logbook must be included in the licence holder’ s annud report to
the Regulator. The logbook must contain &t least the following:

(@ detallsof the areas ingpected,

(b) detals of the date of ingpection;

(c) thenamesof the person or persons who undertook the monitoring and details of the
experience, training or qudification that enabled them to recognise Volunteer plants;

(d)  the number of Volunteer plants observed, if any;

(e) detalsof the development stages reached by the Volunteer plants, if any; and

()  detalsof methods used to Destroy Volunteer plants, if any.

Any Volunteer plant identified must be Destroyed prior to the plant flowering.

General conditions on use of Locations post-har vest

33.

If the GMOs are grown at a Location, no other Cotton plant of any kind may be grown at the
Locetion or Pollen Trap in repect of the Location, after harvest of the GMOs or Pollen Trap
plants, except in accordance with this licence, until ingpection obligations are completed.
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34.

If the GMOs are grown a a L ocation, no plants may be planted at the Location or Pollen Trap
in repect of the Location, except in accordance with thislicence, until ingpection obligations are
completed unless.

(@ theplants are grasses (grass pastures), cereds (cerea crops); or

(b) theplants are plants agreed to in writing by the Regulator; and

(c) theRegulator is satisfied that monitoring and Destruction of Volunteer plants prior to
setting seed will not be adversely affected by the planting.

Trangportation of the GM Os, Material from GM Os, Pollen Trap plants and M aterial from
Pollen Trap plants

35.

36.

Subject to the conditions immediately below in respect of transportation, the GMOs, Materid
from the GMOs, Pollen Trap plants and Materid from Pollen Trap plants must be transported in
accordance with the OGTR Guidelines for the Transport of GMOs (June 2001) issued by the
Regulator.

Harvested GMOs, Pollen Trap plants, Materid from the GMOs or Materia from Pollen Trap
plants may be trangported to a ginning facility in a cotton module that is

(& completdy enclosed within 2 layers of tarpaulin (*double wrapped in tarpaulin’); or

(b) completdy enclosed within alayer of tarpaulin ingde alayer of shade cloth (‘ double
wrapped in tarpaulin and shade cloth’);

(c) contained within an enclosed chain-bed truck specificaly designed for the purpose of
trangporting cotton modules.

(Explanatory note: double wrapping is intended to prevent dissemination of the enclosed
material during transportation.)

37.

38.

39.

Cotton lint derived from GMOs and Pollen Trap plants from ginning is not subject to
trangportation conditions.

Every container used to transport the GMOs, Materid from the GMOs, Pollen Trap plants and
Materia from Pollen Trap plants must be labelled:

(@ toindicatethat it contains geneticaly modified Cotton; and
(b)  with telephone contact numbers for the licence holder and ingtructions to contact the
licence holder in the event that the container is broken or misdirected.

The licence holder must have in place accounting procedures to verify whether the same quantity
of GMOs, Materid from the GMOs, Pollen Trap Plant or Materid from Pollen Trap plants sent
is ddivered and must document routes, methods and procedures used for transportation of
GMOs, Materid from the GMOs, Pollen Trap plants and Materid from Pollen Trap plants.

Contingency Plans

40.

Within 30 days of the date of the commencement of this licence, awritten Contingency Plan must
be submitted to the Regulator detailing measures to be taken in the event of the unintended
presence of the GMOs, Materid from the GMOs, Pollen Trap plants or Materia from Pollen
Trap plants, outside an area that must be inspected.
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41. The Contingency Plan must include details of procedures to:

(@ ensurethe Regulator is notified immediately if the licence holder becomes aware of the
event;

(b) dedtroy any of the GMOs, Materia from the GMOs, Pollen Trap plants or Materid from
Pollen Trap plants, and

(©) inspect and Destroy any Volunteer plantsthat may exist as aresult of the event.

42. The Contingency Plan must be implemented in the event that the unintended presence of the
GMOs, Materid from the GMOs, Pollen Trap plants and Materid from Pollen Trap plantsis
discovered outsde an area that must be inspected.

Compliance M anagement Plan

43. Prior to growing the GMOs, a written Compliance Management Plan must be provided to the
Regulator. The Compliance Management Plan must describe in detail how the licence holder
intends to ensure compliance with these conditions and document that compliance.

Reporting

44. Thelicence holder must provide the Regulator with awritten report within 90 days of each
anniversary of this licence, in accordance with any Guiddinesissued by the Regulator in rdation
to annud reporting. This report must include information on any adverse impacts on human hedth
and safety or the environment, caused as aresult of the GMOs, Materid from the GMOs, Pollen
Trap plants or Materid from Pollen Trap plants.

Resear ch requirements

45. Thelicence holder mugt, in consultation with the OGTR, develop an agreed research program to
collect information regarding:

(@ genetic segregation and molecular characterisation of the introduced genetic materid,;

(b) thelevelsof expression of proteins by the introduced genes,

(c) thegability and perdstence of introduced proteins in the soil under Audtrdian conditions,
(d) theexpresson of the glyphosate tolerant phenotype during development of the GM plant;

(e) theagronomic characteristics indicative of potentid weediness of the GM cottons under
Audrdian conditions,

(f)  validation of previous research on the efficacy of the Pollen Trap; and

(90 vdidation of previous research on gene transfer from GM Cotton to other Cotton using
the Research Zone.
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46. Inaccordance with any Guiddinesissued by the Regulator in relation to annud reporting, the
licence holder must provide the Regulator with awritten report of the progress and results of the
research program. This report must accompany the annual report to be sent to the Regulator.

Testing methodology

47. Thelicence holder must provide a written instrument to the Regulator describing an experimentad
method that is cgpable of reliably detecting the presence of the GMOs and the presence of the
genetic modifications described in this licence in arecipient organism. The instrument must be
provided within 12 months of the issuing of this licence.

Use of GM Os, Material from the GM Os, Pollen Trap plants and M aterial from Pollen Trap
plants

48. Thelicence holder must ensure that the GMOs, Materia from the GMOs, Pollen Trap plants or
Materid from Pollen Tragp plants are not consumed by humans or used in manufacture of animal
feed or thergpeutics.
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APPENDIX 8 LEGISLATIVE REQUIREMENTS FOR ASSESSING
DEALINGSINVOLVING INTENTIONAL RELEASES

SECTION1 THE REGULATION OF GENE TECHNOLOGY IN AUSTRALIA

341. The Gene Technology Act 2000 (the Act) took effect on 21 June 2001. The Act, supported
by the Gene Technology Regulations 2001, an inter-governmental agreement and corresponding
legidation that is being enacted in each State and Territory, underpins Austrdia s nationaly consstent
regulatory system for gene technology. Its objective is to protect the health and safety of people, and
the environment, by identifying risks posed by or as aresult of gene technology, and managing those
risks by regulating certain dedlings with geneticaly modified organiams (GMOs). The regulatory
system replaces the former voluntary system overseen by the Genetic Manipulation Advisory
Committee (GMAC).

342. The Act establishes a gtatutory officer, the Gene Technology Regulator (the Regulator), to
adminigter the legidation and make decisions under the legidation.

343. The Regulator is supported by the Office of the Gene Technology Regulator (OGTR), a
Audrdian Government regulatory agency located within the Heglth and Ageing portfolio.

344. The Act prohibits persons from deding with GMOs unless the dedling is exempt, a Natifigble
Low Risk Dedling, on the Register of GMOs, or licensed by the Regulator (see Section 31 of the Act).

345. The regquirements under the legidation for consultation and for considering and assessing licence
applications and preparing risk assessment and risk management plans (RARMPS) are discussed in
detall in Divison 4, Part 5 of the Act and summarised below.

346. Deailed information about the nationd regulatory system and the gene technology legidation is
aso available from the OGTR website (www.ogtr.gov.au).

SECTION 2 THE LICENCE APPLICATION
347. Licence gpplications for dedlings involving the intentiondl release (DIR) of a genetically modified
organism into the environment must be submitted in accordance with the requirements of Section 40 of

the Act. Asrequired by Schedule 4, Part 2 of the Regulations, the gpplication must include information
about:

the parent organism;

the GMOs,

the proposed dedling with the GMOs;

interaction between the GMOs and the environment;

risks the GMOs may pose to the hedlth and safety of people;

vV Vv YV VvV VY V¥V

rsk management;
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»  previous assessments of approvas, and
»  thesuitability of the gpplicant.
348. The gpplication must dso contain:

»  additiona information required for a GMO thet is.
aplant;
amicro-organism (not living in or on animas and not a live vaccine);
amicro-organiam that livesin or on animas,
alivevaccine for usein animds,
avertebrate animd,;
an aguatic organism;
an invertebrate animd;
to be used for biologica contral;
to be used for bioremediation; and
intended to be used asfood for human or vertebrate animal
consumption;

»  supporting informetion from the Indtitutiona Biosafety Committee.

349. A preiminary screening of an gpplication is undertaken by OGTR gtaff to determine whether it
complieswith the Act and the Regulations, by containing the required information. If thisinformation is
provided in the gpplication, the Regulator may then accept the gpplication for forma consideration.
Section 43 of the Act provides that the Regulator is not required to consder an application if the
gpplication does not contain the required information.

350. After accepting an application for consderation, the Regulator must decide to issue, or refuse to
issue, alicence. The decison must be taken following an extensve conaultation and evaluation
process, as detailed in Sections 3-6 of this Appendix. Regulation 8 of the Regulations prescribes a
period of 170 working days within which this decison must be taken. This period does not include
weekends or public holidays in the Austrdian Capita Territory. Also, this period does not include any
daysin which the Regulator is unable to progress the gpplication because information sought from the
applicant in relation to the application has not been received.

SECTION 3 THE INITIAL CONSULTATION PROCESSES

351. In accordance with Section 50 of the Act, the Regulator must seek advice in preparing a
RARMP from prescribed agencies.

»  State and Territory Governments,

»  the Gene Technology Technicd Advisory Committee (GTTAC);
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»  prescribed Audtrdian Government agencies (Regulation 9 of the Gene Technol ogy
Regulations 2001 refers);

»  the Environment Minigter; and
»  relevant loca council(s) where the rleaseis proposed.

352. Section 49 of the Act requiresthat if the Regulator is satisfied that at least one of the dedlings
proposed to be authorised by the licence may pose significant risks to the hedlth and safety of people
or to the environment, the Regulator must publish anatice (in nationd and regiona news papers, in the
Gazette and on the OGTR website) in respect of the gpplication, inviting written submissons on
whether the licence should be issued.

353. Asamesasure over and above those required under the Act, in order to promote the openness
and transparency of the regulatory system, the Regulator may take other steps. For example, receipt
of applicationsis natified to the public by posting a notice of each application’s receipt on the OGTR
webste and directly advisang those on the OGTR mailing list. Copies of gpplications are available on
request from the OGTR.

SECTION4 THE EVALUATION PROCESSES

354. Therisk assessment processis carried out in accordance with the Act and Regulations, usng
the Risk Andysis Framework (the Framework) devel oped by the Regulator (available on the OGTR
website). It dso takes into account the guiddines and risk assessment strategies used by related
agencies both in Audtrdliaand overseas. The Framework was developed in consultation with the
States and Territories, Audtrdian government agencies, GTTAC and the public. Its purposeisto
provide generd guidance to gpplicants and evauators and other stakeholdersin identifying and

ng the risks posed by GMOs and in determining the measures necessary to manage any such
risks.

355. In undertaking arisk assessment, the following are consdered and analysed:
»  thedata presented in the proponent’ s application;

»  daaprovided previoudy to GMAC, the interim OGTR or the OGTR in respect of previous
releases of relevant GMOs,

»  submissons or advice from States and Territories, Austrdian Government agencies and the
Environment Minister and the public;

»  alvicefrom GTTAC;
»  information from other nationd regulatory agencies; and
> current scientific knowledge and the scientific literature.

356. In conddering thisinformation and preparing the RARMP, the following specific matters are
taken into account, as et out in Section 49 and required by Section 51 of the Act:

»  therisks posad to human hedth and safety or risks to the environment;
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»  the properties of the organism to which the dedlings relate before it became aGMO;

>  theeffect, or the expected effect, of the genetic modification that has occurred on the
properties of the organism;

>  provisonsfor limiting the dissemination or persstence of the GMO or its genetic materid in
the environment;

»  thepotentid for spread or persstence of the GMO or its genetic materia in the environment;
»  theextent or scae of the proposed dedlings,
> any likely impacts of the proposed dedlings on the health and safety of people.

357. Inaccordance with Regulation 10 of the Regulations, the following are also taken into account:

»  any previous assessment, in Audraiaor oversess, in relation to alowing or gpproving
dedlings with the GMO,;
»  thepotentia of the GMO concerned to:
be harmful to other organiams,
adversdy affect any ecosystems,
transfer genetic materid to another organiam;
spread, or persg, in the environment;

have, in comparison to related organiams, a selective advantage in the
environment; and

be toxic, dlergenic or pathogenic to other organisms.
»  the short and long term when taking these factors into account.
SECTIONS5 FURTHER CONSULTATION

358. Having prepared arisk assessment and a risk management plan, the Regulator must, under
Section 52 of the Act, seek comment from stakeholders, including those outlined in Section 3 and the
public.

359. All issuesrdding to the protection of human hedth and safety and the environment raised in
written submissions on an gpplication or arisk assessment and a risk management plan are considered
carefully, and welghed againgt the body of current scientific information, in reaching the conclusons set
out in afind RARMP. Section 56 of the Act requires that these be taken into account in making a
decison on whether or not to issue alicence for the proposed release.

360. Comments received in written submissons on this RARMP are very important in shaping the
find RARMP and in informing the Regulator’ s decison on an gpplication. A summary of public
submissions and an indication of where such issues have been taken into account are provided in an
Appendix to the find RARMP.
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361. Itisimportant to note that the legidation requires the Regulator to base the licence decision on
whether risks posed by the dedlings are able to be managed so as to protect human health and
safety and the environment. Mattersin submissionsthat do not address these issues and/or concern
broader issues outside the objective of the legidation will not be considered in the assessment process.
In mogt instances, as determined in the extensive consultation process that led to the development of
the legidation, they fall within the respongbilities of other authorities.

SECTION 6 DECISION ON LICENCE

362. Having taken the required steps for assessment of a licence application, the Regulator must
decide whether to issue or refuse alicence (Section 55 of the Act). The Regulator must not issue the
licence unless satisfied that any risks posed by the dedlings proposed to be authorised by the licence
are able to be managed in such away asto protect the health and safety of people and the
environment.

363. The Regulator must dso have regard to any policy guiddinesissued by the Minigerid Council
that relate to risks to human health and safety and the environment, or the management of such risks.
At thistime no policy guiddines have been issued.

364. The Regulator aso must not issue alicence if thiswould be inconastent with a palicy principle
issued by the Minigerid Council. The Gene Technology Minigterid Council recently issued a policy
principle "Gene Technology (Recognition of Designated Areas) Principle 2003" (the Principle), which
alowsfor recognition of GM or non-GM designated areas for marketing purposes. The Principleis
designed to ensure the vaid operation of State and Territory laws declaring areas to be GM, non-GM
or both for marketing purposes.

365. The Regulator must dso be satisfied, under section 57 of the Act, that the gpplicant is a suitable
person to hold the licence.  Section 58 outlines matters the Regulator must consider in deciding
whether a person or company is suitable to hold alicence eg.:

»  any rdevant convictions,
> any relevant revocations or suspensions of alicences or permits; and
»  the capacity of the person or company to meet the conditions of the licence.

366. The Regulator carefully congdersdl of thisinformation which is supplied in adeclaration sgned
by licence gpplicants.

367. The Monitoring and Compliance Section of the OGTR compiles compliance histories of
gpplicants, consdering dl previous approvas to ded with GMOs under the Act and the previous
voluntary system. These hitories as well as other information such as follow-up actions from audits
may be taken into account. The ability of an organisation to provide resources to adequately meet
monitoring and compliance requirements may aso be taken into account.

368. If alicenceisissued, the Regulator may impose licence conditions (Section 62 of the Act). For
example, conditions may be imposed to:

»  limit the scope of the dedings,
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require documentation and record-keeping;

require aleve of containment;

pecify waste disposal methods;

require data collection, including studies to be conducted,;

>
>
>
> manage risks posed to the hedth and safety of people, or to the environment;
>
> limit the geographic areain which the dedlings may occur;

>

require contingency planning in respect of unintended effects of the dedlings, and
> limit the dissemination or persistence of the GMO or its genetic materid in the environment.

369. Itisdso required asacondition of alicence that the licence holder inform any person covered
by the licence of any condition of the licence which gpplies to them (Section 63 of the Act). Accessto
the ste of a deding must aso be provided to persons authorised by the Regulator for the purpose of
auditing and monitoring the degling and compliance with other licence conditions (Section 64 of the
Act). Itisacondition of any licence that the licence holder inform the Regulator of:

> any new information asto any risks to the health and safety of people, or to the environment,
associated with the dedlings authorised by the licence;

»  any contraventions of the licence by a person covered by the licence; and
»  any unintended effects of the dedings authorised by the licence.

370. It should be noted that, as well asimposing licence conditions, the Regulator has additiona
options for risk management. The Regulator has the legidative capacity to enforce compliance with
licence conditions, and indeed, to direct alicence holder to take any steps the Regulator deems
necessary to protect the hedth and safety of people or the environment. The OGTR dso
independently monitorstrid Stes to determine whether the licence holder is complying with the licence
conditions, or whether there are any unintended effects.
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APPENDIX 9 SUMMARY OF PUBLIC SUBMISSIONS
ON THE RISK ASSESSMENT AND RISK MANAGEMENT PLAN

Submisson from: A: agricultura organisation; |: individua, C: conservation organisation, F: food
interest organisation.

I ssuesraised/consideration: APVMA: issues dedt with by APVMA,; C: contamination; D:
insufficient datalevidence; EN: environmentd risk, FC: food chain; FSANZ: food safety and labdling;
G: genetrander; H: human hedth and safety; HT: herbicide tolerance, IR: insecticide resstance; L:
labding; M A: markets, OSA: outside scope of the assessment; RA: risk assessment; RM: risk
management; SEG: segregation; W: weediness.

Sub.
No:

Type

Summary of issues raised

Issue

Consideratio
n of issue

1

A

Demand for clean and naturd produce is reflected in the rapid
growth of the globa organic market, currently valued a $40
billion.

FC, MA

FSANZ, OSA

Uptake of GMOs and their use in the food chain must be
accountable, with appropriate 1abelling of al GMO products and
accurate identification to ensure product integrity and consumer
confidence.

FC, L

FSANZ, OSA

Cottonseed meal comprises up to 5% of pig'sdiet in Austraia, and
could safely be raised to 20% during feed shortage. Thus, the
introduction of GM cotton into the food chain holds strong
implications for the pork industry.

FC, MA

FSANZ, OSA

There are risks through partial or complete rejection of animals fed
GM products. Australian pork exporters are now required to
provide written assurance to Japanese customers that the diets of
their pigs are GMO free.

FC, MA

FSANZ, OSA

Introduction of GM cotton is likely to increase the amount of cotton
seed meal for use in pig diets provided any changes result in
cheaper prices. Thiswill offer improvements in ingredient supply
and could enhance competitiveness in markets where GMOs are
not an issue. However in our mgor Asian markets ... unlikely to
provide a competitive advantage.

FC, MA

FSANZ, OSA

Imperative that tracking, tracing an identity preservation issues are
addressed to avoid contamination and ensure that the introduction
of GMOs would not impede our export expansion international ly
nor negatively impact on our domestic markets.

FC, L,
MA,
SEG

FSANZ, OSA

Whileit is beyond the scope of the current RARMP, further
research needs to be conducted aimed at the prospects of
improving and expanding on-farm food safety systems and to
develop effective tracking and tracing and identity preservation
systems. If the benefits, if any, areto beredlised, ... produce
must be traced from its point of origin through to its final
destination ... through to the end of the production process.

D, FC,
L, SEG,
MA

FSANZ, OSA

APPENDIX 8 LEGISLATIVE REQUIREMENTS FOR ASSESSING DEALINGS INVOLVING INTENTIONAL RELEASES

89




DIR 035/2003 - Risk Assessment and Risk Management Plan

Need for the cotton growers and policy makers to consider FC, L, | FSANZ, OSA
identifying appropriate risk management, tracking and tracing, SEG,

communication strategies and appropriate labdlling, for not just the | MA

cotton fibre end product but aso for the GM inputs to other
industries.
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Sub. | Type Summary of issuesraised Issue [Consideratio
No: n of issue

2 | | These GMOs pose unknown and unknowable risks to the D App2-7
environment and so to human health. However dight these risks
are ... no right to take them.

3 C |Does not support development of cotton industry in northern MA OSA
Audrdia
Insufficient evidence to conclusively demonstrate no risk to RA App2-7
environment or human health.
Protect environment in northern Australia from impacts of RA App3-7
proposed release and future large scale and commercial releases.
Location of sites not disclosed RA App7
Concerned about management of potential weediness of GM W,RM | App4and7
cottons in northern Australia.
No scientific basis for conclusions relaing to gene transfer. G App5

4 F  |Bendfits of insecticidd and herbicide tolerant transgenic cottonon| EN OSA
industry and environmen.
Reduction in pesticide use due to GM cottons. EN OSA
The GM cottons will alow successful control of weedsin cotton. | W, RM | App 7, OSA
A risk of weeds developing resistance. HT,RM| App5 6
Lack of cotton plants establishing themsealves as weeds. w App 4
Likelihood of the GM cottons becoming weedsis low. W App 4
Supports the proposed field trids.
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