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EXECUTIVE SUMMARY

INTRODUCTION

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 considering an application 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
risks to human health and safety or 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 a wide range
of expert groups and key stakeholders, including the public.

The Regulator has taken into account all matters relevant to the protection of human health
and safety and the environment that were raised during the consultation process in finalising
the RARMP for application number DIR 021/2002. Information on the submissions received
and how they were taken into account is contained in Chapter 2 and Appendix 10.

L ICENCE DECISION

On 25 July 2003 the Regulator issued a licence to Bayer CropScience Pty Ltd (Bayer)
approving the commercial release of genetically modified (GM) InVigor® hybrid canola,
including lines T45, Topasl9/2, MS1, RF1, RF2, RF3 and MS8.

THE APPLICATION

Bayer applied for alicence (application number DIR 021/2002) for the commercial release of
seven (7) similar GM ‘lines ! of canola: T45, Topas19/2, MS1, RF1, RF2, RF3 and MS8.
Lines MS1, MS8, RF1, RF2 and RF3, and hybrids derived from MS x RF crosses, are
covered by the registered trade name InVigor® canola

Hybrid seed from the lines RF3 and M S8 would be marketed as InVigor® in Australia.
Although Bayer does not intend to commercialise the other five linesin Australia at this time,
the applicant sought approval for all seven GM canolalines to achieve consistency with
existing overseas regulatory approvals.

Table 1 summarises the modifications that are present in the seven Bayer GM canola lines
proposed for release.

Table 1; Genetic modificationsin the seven GM canola lines

Glufosinate Hybrid breeding system

Line ammonium tolerance (InVigor®) Antibiotic resistance
T45 Pat - -

Topas 19/2 Pat - nptll

MS1 Bar barnase nptll

RF1 and RF2 Bar barstar nptll

MS8 Bar barnase -

RF3 Bar barstar -

! Theterm‘line’ has been used throughout this risk assessment. ‘Line’ is used to denote canola with a specific

genetic modification derived from a single transformation event.
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The GM canola from the proposed release would be used as oil in human food, or in animal
feed, in the same way as conventional (non-GM) canola.

All seven lines are approved for growing and human consumption in the USA and Canada,
and oil derived from all seven canola lines has been approved for use in human food in
Australia. (ANZFA 2001a).

The hybrid canola seed which Bayer seeks to commercialise in Australia as InVigor® canola
is produced with a novel hybrid generation system. This system is based on two genetically
modified ‘parent’ lines of canola: a male sterile (MS) line that contains a male sterility gene
(barnase), and a fertility restorer (RF) line containing a fertility restorer gene (barstar).

The development of the pollen-producing parts of canola flowers (anthers) is suppressed in
MS plants. Crossing an MS line with an RF line overrides the suppression and makes the
progeny fertile. The progeny are expected to have enhanced agronomic performance,
otherwise known as ‘hybrid vigour’ (see Appendix 1 for more information).

Naturally occurring male sterile plants are routinely used in conventional (non-GM) breeding
systems as a means to control breeding and produce more vigorous plant offspring.

All seven GM canola lines include a gene that confers tolerance to the herbicide glufosinate
ammonium. The herbicide tolerance serves as a dominant marker for the introduced traits
during breeding and hybrid seed production. It aso enables glufosinate anmonium to be
used for the control of weeds in the GM canola crop.

The Australian Pesticides and Veterinary Medicines Authority (APVMA), formerly known as
the National Registration Authority (NRA), has granted Bayer registration of glufosinate
ammonium for use on InVigor® canola under the trade name Liberty®. The APVMA has
registered Liberty® for use only InVigor® canola crops, not for weed control in other crops.
Glufosinate ammonium is not registered for use in any other broad-acre cropping in
Australia. However, glufosinate ammonium is also registered as Basta®™ for weed control in
horticultural crops and Finale® for weed control in non-crop agricultural areas, commercial
and industrial areas and rights-of-way. Appendix 4 contains further details.

Four of the GM canola lines contain a gene that provides a ‘marker’ for antibiotic resistance
in plants. This geneis used to identify and select modified plants during the devel opment
stage. Bayer does not intend to commercialise any of these lines.

Under the former voluntary system overseen by the Genetic Manipulation Advisory
Committee (GMAC), Bayer (formerly AgrEvo, Aventis CropScience) conducted 14 field
trials (PR62, PR63 and extensions) with al seven GM canola lines in Queensland, New
South Wales, Victoria, Tasmania, South Australia and Western Australia. In addition, the
Regulator issued a licence on 30 July 2002 to Bayer (DIR010/2002) to conduct a limited and
controlled release of the same GM canolalines at 30 trial sites, totalling 106 hectares, in New
South Wales, Victoria and South Australia for the summer and winter growing seasons in the
three years from 2002-03. There have been no reports of adverse effects on human health or
the environment resulting from any of these releases.

Some detailed technical information on precise gene constructs and molecular
characterisation data included in Bayer’s original application and subsequent material
supplied in response to OGTR requests has been declared ‘ Confidential Commercial
Information’. In accordance with section 184 of the Act this technical information is not
available to the general public. However the information was available to the expert groups
which are required to be consulted on the preparation of the RARMP.
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THE EVALUATION PROCESS

Licence application DIR 021/2002 from Bayer has been evaluated, and a risk assessment and
risk management plan (RARMP) prepared, in accordance with the Act and the Regulations,
using aRisk Analysis Framework. This framework was developed by the Regulator in
consultation with the public and key local, State, Territory and Commonwealth government
stakeholders and the Gene Technology Technical Advisory Committee, and is available at
www.ogtr.gov.au/pdf/public/raffinal .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 set out in Appendix 9. The complete, finalised RARMP can be obtained from the OGTR
or from the OGTR’s web site at www.ogtr.gov.au

The risk assessment considered information contained in the application (including
information required by the Act and the Regulations on the GMO, the parent organism, the
proposed dealings and potential impacts on human health and safety and the environment),
submissions received during consultation and current scientific knowledge.

As mentioned above, the use of Liberty® herbicide (aformulation of glufosinate ammonium)
has been registered by the APVMA for use on InVigor® canola cropsin Australia. As part of
the assessment of this use, the APVMA considered potential human health and environmental
effects, for example arising through occupational exposure or residues. The APVMA aso
considered a number of issues that are outside the scope of the Gene Technology Regulator’s
assessment, such as the efficacy of the herbicide and herbicide resistance management.

Through the risk assessment process, potential hazards to human health and safety or the
environment that may be posed by the commercial release of the Bayer canola were
identified. These were evaluated on the basis of the likelihood of each hazard occurring and
the likely impact of the hazard, were it to be realised. These hazards were considered and
evauated previoudly for limited and controlled trials with the same GM canola under licence
application DIR 010/2001. They were reassessed for this release to determine whether the
proposed commercial scale, and the removal of specific licence conditions for containment
measures to limit the movement of the GMOs and the introduced genes, posed any additional
risks. The identified potential hazards relate to:

toxicity and allergenicity for humans: could the GM canola lines be more toxic or
alergenic than non-GM canola as a result of the novel gene products or because of
unintended effects?

toxicity and allergenicity for other organisms: could the GM canola lines be harmful to
other organisms including mammals (other than humans), livestock, wildlife, other
insects and microorganisms as a result of the novel gene products or because of
unintended effects?

weediness: could the genetic modifications be harmful to the environment by increasing
the potential for the GM canola linesto establish as problem weeds?

transfer of introduced genes to other organisms: could there be adverse consequences
from possible transfer of the new genes in the GM canolalines to non-GM canola crops,
closely related Brassica weeds, other brassicaceous weeds, or to other organisms?

EXECUTIVE SUMMARY 9



herbicide resistance: could weeds develop resistance to herbicide if the InVigor®-
Liberty® crop-herbicide combination is used inappropriately?

Considerations outside the scope of the assessment

There has been considerable speculation in the media and other forums, as well asin some
submissions, about the possible impact of the uptake of GM canola on non-GM farmers and
upon international export markets.

Feedback from extensive stakeholder consultation during the development of the Gene
Technology Act 2000 made it clear that the community wanted the regulatory system to focus
exclusively on the protection of human health and safety and the environment. Thisisto
prevent the possibility of economic considerations such as cost-benefit analyses, market
access and agricultural trade implications compromising the regulatory system’s focus upon
the scientific evaluation of risks and the protection of human health and safety and the
environment. As aresult, economic and cost-benfit considerations were expressly excluded
from the scope of the assessments conducted under the Act.

Therefore, this RARMP does not draw any conclusions about the possible costs or benefits of
the Bayer canola to individual farmers, or on market impacts for the agricultural industry.

However, there are a number of industry and government initiatives (independent of this
assessment) which do focus on economic and marketability considerations in relation to the
adoption of GM canola by the Australian agriculture industry. These include:

» indicative principles of the Commonwealth, State and Territory governments’ Plant
Industries Committee (circulated as Guidelines for Industry Stewardship Programs and
Crop Management Plans for the Management of Genetically Modified Cropsin
Australian Farming Systems)

» the (industry-based) Gene Technology Grains Committee’ s Canola Industry Stewardship
Protocols for Coexistence of Production Systems and Supply Chains. The Gene
Technology Grains Committee protocols are available from http://www.avcare.org.au

» the Productivity Commission report Modelling Possible Impacts of GM Crops on
Australian Trade available at http://www.pc.gov.au/research/staffres/gmerops/index.html

» the Australian Bureau of Agricultural & Resource Economics (ABARE) report
Australian Grains Industry 2003-GM Canola. What are its economics under Australian
conditions ? available from http://www.abareonlineshop.com/product.asp?prodid=12526

Bayer also submitted a draft version of the InVigor® Canola Crop Management Plan as part
of its application. All of the above documents were analysed in detail for any information of
relevance to the assessment. They are summarised in Appendix 7.

CONCLUSIONSOF THE RISK ASSESSMENT

The Regulator considers that the risks to human health and safety, or to the Australian
environment, from the commercial release of any of Bayer’'s seven GM canola lines are no
greater than those posed by non-GM canolaie they are as safe as conventional canola. The
assessment of each identified potential hazard is summarised under a separate heading below.
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Toxicity or allergenicity to humans and other organisms

The GM canolalines are very unlikely to prove more toxic or allergenic to humans or other
organisms than conventional canola. Therefore the risks are considered negligible and it is
not considered necessary to impose any management conditions in relation to potential
toxicity or alergenicity. As noted above, FSANZ has previously approved the use in food of
oil from the seven GM canola lines, concluding that products from these GM canolas are as
safe as are those from non-GM canola.

Weediness

The risk of the genetic modifications making this GM canola more invasive or persistent than
conventional canolain Australiais negligible. The life history traits of the GM canola lines
and InVigor hybrids are within the range of conventional open-pollinated and hybrid canola.

The introduced herbicide tolerance gene does not confer a selective advantage in the absence
of the herbicide glufosinate ammonium. Glufosinate ammonium is not registered for use in
any broad-acre agriculture except on Bayer's GM InVigor® canola. It is used in viticulture
and horticulture but is rarely used in non-agricultural areas.

The hybrid vigour displayed in InVigor® canola hybrids is not a function of the genetic
modification that can be transferred as a single trait, but is a result of the breeding of the two
genetically distinct parents.

Therefore it is not considered necessary to impose any conditions to manage the risk of
weediness.

Transfer of introduced genes to other organisms

The likelihood of some gene transfer from the GM canola to other cultivated canolais high
but diminishes rapidly away from close proximity to the crop, hence the overall frequency of
out-crossing will be low. If gene transfer to other canola did occur, as explained above, no
competitive environmental advantage is conferred. It remains susceptible to the control
measures currently used on conventional (non-GM) canola and can be managed in the same
way. Therefore, transfer of introduced genes to other canola crops poses negligible risk and
does not require the imposition of specific management conditions.

The likelihood of some transfer of the introduced genes to the closely related weedy Brassica
species B. rapa and B. juncea is high, though less than for conventional (non-GM) canola.
And, due to the lower incidence of these species and the reduced ‘fitness' of any progeny

eg. vigour, fertility etc, the overal frequency and persistence will be considerably lower. If
gene transfer to B. rapa or B. juncea did occur, it would not confer a selective advantage in
the absence of the herbicide glufosinate ammonium. Gene transfer to B. rapa poses a very
low risk while the risk posed by gene transfer to B. juncea would be negligible. Outcrossing
to B. oleracea would be unlikely and the risks posed by this would be negligible. Gene
transfer to any of these three species would not require any specific management conditions
under the Gene Technology Act 2000.

Therisk of transfer of the introduced genes from the GM canola to the less closely related

brassicaceous weed species Raphanus raphanistrum, Hirschfeldia incana and Snapis
arvensis is very low, because of genome incompatibility and the severely reduced fitness of
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any progeny. The overall frequency of outcrossing will be very low. Although these species
are weeds of both agricultual and disturbed habitats, they are not considered invasive weeds
of undisturbed environments. Even if the glufosinate ammonium tolerance trait was
transferred to these species it would not pose any additional risks for the control of these
weeds (glufosinate ammonium is known to be ineffective for the control of R raphanistrum).
No additional management practices would be needed to control any transgenic hybrids, if
they occur, and management strategies would be the same as for other brassi caceous weeds.

The likelihood of gene transfer to other brassicaceous species is considered negligible. Even
if gene transfer to these species did occur, it would not pose any additional risks for the
control of these weeds.

The likelihood of transfer of the introduced genes to other organisms is negligible, but even if
such transfer did occur it would be unlikely to pose any hazard to human health and safety or
to the environment.

Herbicide resistance

There is a potential for development of herbicide-resistant weeds if the InVigor® crop-
Liberty® herbicide combination is used inappropriately. The APVMA has noted that the
resistance management plan as contained in Bayer’s InVigor® Canola Crop Management
Plan is an essential part of managing herbicide resistance and will effective in managing the
development of resistance to glufosinate ammonium. The APVMA requires that the plan be
available to all users of Liberty® herbicide. The APVMA has regulatory responsibility and
oversight for agricultural chemical use and have stipulated a number of conditions on the use
of Liberty® herbicide on InVigor® canola crops. Therefore no herbicide resistance
management conditions are required under the Gene Technology Act 2000.

Industry stewardship proposals

The Bayer InVigor® Canola Crop Management Plan, and industry guidelines developed to
assist all participants in the agricultural supply chain achieve coexistence between different
productions systems e.g GM/non-GM, GM/organic, were considered in detail in the course
of evaluating the application.

The industry stewardship proposals focus on good agricultural and handling practices. The
stated aims of the proposals are to:

- enable separation of GM and non-GM crops to the extent required by markets;

- maximise the effective life of the technology; and

- contribute to agricultural sustainability.

The evaluation of this material concluded that there was no information that added to, or
impacted on, the risks posed to human health and safety or the environment by the activities
proposed in the application. The risk assessment process evaluated risks that might occur in
the absence of any supply chain management controls or product stewardship measures.

InVigor® hybrid canola will be supplied through accredited resellers from 2004. Growers will
be required to sign a grower agreement and will be trained to follow the Crop Management
Plan (CMP). The stated aims of the CMP are to ensure awareness of the industry protocols
for coexistence of GM and other canola and knowledge of the regulatory conditions placed
on the seed and herbicide.
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Although it is considered there are no risks from Bayer GM canola that require management
to protect human health and safety or the environment, governments and the agricultural
industry are still assessing the impact of the commercial release of GM canola on trade and
marketability.

THE RISK MANAGEMENT PLAN (KEY LICENCE CONDITIONS)

The Regulator considers that the proposed release does not pose risks to the health and safety
of people or the environment in Australia that require management through specific licence
conditions (refer to Conclusion of the Risk Assessment, above). Accordingly, the licence the
Regulator has issued in respect of the Bayer application DIR 021/2002 contains only minimal
oversight conditions. The key licence conditions are outlined below.

Toxicity or allergenicity to humans and other organisms

Based on the risk assessment, no management conditions have been imposed in relation to
toxicity or alergenicity.

Weediness

Based on the risk assessment no management conditions have been imposed in relation to
weediness.

Transfer of introduced genes to other organisms

Based on the risk assessment no management conditions have been imposed in relation to the
transfer of introduced genes to other organisms.

The licence includes a condition that requires the applicant to provide the Regulator with a
testing methodology that is able to reliably detect the presence of each of the GMOs or their
genetic material.

Herbicide resistance

No conditions have been imposed in relation to the management of herbicide resistance, as
thisis the responsibility of the APVYMA. The licence holder’s obligation to comply with any
conditions imposed by the APVMA is noted in the licence.

Reporting conditions

Bayer sought regulatory approval for seven GM canola lines, athough it has indicated that
only lines RF3 and M S8 will be commercialised in Austraia as InVigor® canola. The licence
includes a condition that Bayer report to the Regulator the amount of each GM canola line
sold commercially or otherwise grown in each growing season for each State and Territory.

As part of the ongoing commitment to making information publicly available, the Regulator
intends to report on the implementation of the InVigor® canola release after three years of
commercial plantings. The Regulator has indicated that she will call for public input to the
proposed report as part of the responsible oversight of the progress of this and other licences
for genetically modified crops.

General conditions

Any licence issued by the Regulator contains a number of general conditions, which are aso
relevant to risk management. These include, an obligation to inform the Regulator if the
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applicant becomes aware of any additional information about risks to human health or safety
or to the environment.

The licence holder is also obliged to comply with all other relevant Commonwealth, State
and Territory legidation.

Monitoring and enfor cement of compliance by the OGTR

Aswell as the legidative capacity to enforce compliance with licence conditions, the
Regulator has additional options for risk management. The Regulator can direct a licence
holder to take any steps the Regulator deems necessary to protect the health and safety of
people or the environment.

In this regard, the reporting requirements imposed by the licence conditions will enable the
Regulator to monitor and review the progress of all commercial releases of GM cropsin
Australia.

FURTHER INFORMATION

Detailed information on the evaluation of the application, including the licence conditions, is
available in the risk assessment and risk management plan document for this application,
which can be obtained from the website of the Office of the Gene Technology Regulator
(www.ogtr.gov.au), or by calling 1800 181 030 (please quote application number

DIR 021/2002).
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DIR 021/2002 - RISK ASSESSMENT AND RI1SK MANAGEMENT PLAN

CHAPTER 1BACKGROUND

1.  Thischapter provides information about the background to the application and previous
releases of relevant GMOs into the environment.

SECTION1 THE APPLICATION

ProjectTitle: Commercial release of genetically modified
canola (Brassica hapus) for usein the Australian
cropping system

Applicant: Bayer CropScience Pty Ltd*
391-393 Tooronga Rd
East Hawthorn VIC 3123

*Formerly Aventis CropScience Pty Ltd.
Common name of the parent organism: Canola
Scientific name of the parent organism:  Brassica napus

Modified traits: Hybrid breeding system, herbicide tolerance and
antibiotic resistance (not in lines proposed for
commercia release)

Identity of the genes responsible for the i
modified traits: bar gene from the bacterium Streptomyces

hygroscopicus in some lines (herbicide tol erance)
or

pat gene from the bacterium Streptomyces

viridichromogenes in some lines (herbicide

tolerance)

barnase gene from the bacterium Bacillus
amyloliquefaciens (male sterility, hybrid breeding
system)

barstar gene aso derived from B.
amyloliquefaciens (fertility restorer, hybrid
breeding system)

nptll gene from the bacterium Escherichia coli in
some lines (antibiotic resistance)

Proposed Location Potentially all canola growing regions of Australia.

Proposed Size of Release: Smdll scale first year introduction in south-east
Australia, up to full commercia releasein al
canola growing regions.

Proposed Date of Release: From Winter 2003

2. Bayer sought regulatory approval for seven similar genetically modified ‘lines 2 of
canola: T45, Topas 19/2, MS1, RF1, RF2, RF3 and MS8. Lines MS1, MS8, RF1, RF2

2 Theterm ‘line’ has been used throughout thisrisk assessment. ‘Line’ is used to denote canolawith a specific
genetic modification derived from asingle transformation event.
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DIR 021/2002 - RISK ASSESSMENT AND RI1SK MANAGEMENT PLAN

and RF3 and hybrids derived from MS x RF crosses are covered by the registered trade
name InVigor® canola.

All seven lines are approved for growing and consumption in the USA and Canada.
They been all been trialed previously in Australia under limited and controlled
conditions and have been approved for use in human food in Australia. (ANZFA
2001a) Thelines RF3 and M S8 would be marketed as InVigor® in Australia. Although
Bayer does not intend to commercialise the other five linesin Australia at this time, the
applicant is seeking approval for all seven GM canola lines to achieve consistency with
existing overseas regulatory approvals.

Section 1.1  The proposed dealings

4.

Bayer sought approval for the commercial release of its GM canolain all canola
growing regions of Australia and continued product development and research
programs. Proposed areas of the release include all Australian States and Territories.

It isintended that Bayer’'s GM canola plants and their by-products would be used in the
same manner as conventional canola. Canolais primarily grown for its seeds, which
yield oil and high protein animal feed. Canolaoil isused in avariety of products
including low-fat foods, pharmaceuticals, margarine, nutritional supplements and salad
dressings. During the processing of (GM and non-GM) canola oil, DNA and proteins
areremoved. The oil derived from all seven lines has been approved by Food
Standards Australia New Zealand (FSANZ, formerly the Australia New Zealand Food
Authority, ANZFA) for human consumption (ANZFA 2001a).

Section 1.2  Parent organism

6.

The parent organism is canola (Brassica napus), which is exotic to Australiaand is
grown as an agricultural crop in New South Wales, Queensland, Victoria, South
Australia, Western Australia and Tasmania. More detailed information on canola can
be found in areview document ‘ The Biology and Ecology of Canola (Brassica napus)’
that was produced in order to inform this risk assessment process. This document is
available at the OGTR website (http://www.ogtr.gov.au).

Section 1.3  Genetic modification and its effects

7.

Five of the seven GM canola lines (RF1, RF2, RF3, MS1 and M S8) have been
modified to introduce a novel hybrid breeding system for canola, based on genetically
modified male sterile (MS) and fertility restorer (RF) lines. All seven of the GM canola
lines have been genetically modified to introduce tolerance to the herbicide glufosinate
ammonium. Four of the seven lines have also been modified to introduce an antibiotic
resistance marker gene. The genetic modifications introduced into the various GM
canolalines are summarised in Table 1.

The genetic modifications introduced into the male sterile and fertility restorer lines of
InVigor® canola enable a breeding system for the production of hybrid canola seed.
Hybrid canola varieties produced using conventional (non-GM) breeding techniques
have also been developed. Non-GM hybrid canolais estimated to represent about 6%
of the Australian canola market. Bayer’s GM canola lines also confer resistance to the
herbicide glufosinate ammonium. Non-GM triazine and imidazolinone tolerant canola
varieties currently comprise approximately 60% of the Australian canola market
(Norton 2003).
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10.

11.

12.

13.

The hybrid canola seed which Bayer seeks to commercialise in Australia as InVigor®
canola is produced using a novel hybrid generation system. The hybrid generation
system is based on two genetically modified ‘ parent’ lines of canola: the MS line which
contains a male sterility gene (barnase); and the RF line containing a fertility restorer
gene (barstar).

The development of the pollen producing parts of canola flowers (anthers) is
suppressed in MS plants. Crossing an M S line with an RF line overrides the
suppression and makes the progeny fertile. The progeny are expected to have
enhanced agronomic performance, otherwise known as ‘hybrid vigour’. A more
detailed explanation of this ‘hybrid vigour’, which is also utilised in conventional
breeding, is provided in Appendix 1)

Table 1. Genetic modificationsin Bayer canola lines

Introduced Genes
oM andatine | qonumiaance | sysem | ressance
T45 pat
Topas 19/2 pat - nptl|
MS1 bar barnase nptll
M S8* bar barnase
RF1 bar barstar nptll
RF2 bar barstar nptll
RF3* bar bar star

* Lines proposed to be commercialised in Australia

The male sterility gene (barnase) and a fertility restorer gene (barstar) are both derived
from Bacillus amyloliquefaciens, a common soil bacterium. Both genes are linked to a
herbicide tolerance gene: the bar gene. The bar gene, derived from a soil bacterium
Streptomyces hygroscopicus, codes for the enzyme phosphinothricin acetyl transferase
(PAT) which detoxifies phosphinothricin (glufosinate-ammonium), the active
ingredient in the herbicides Liberty®, Basta® and Finale®. (Liberty® has been registered
by the APVMA for use in InVigor® canola crops).

An antibiotic resistance gene (npt 11) has been transferred into lines Topas 19/2, MS1,
RF1 and RF2. This gene is derived from the bacterium Escherichia coli and codes for
the enzyme neomycin phosphotransferase, which detoxifies antibiotics such as
kanamycin and neomycin, thereby conferring resistance to the bacteria in which the
recombinant plasmids are maintained. Thisis mainly used as a selectable marker for
the early selection of transformed plants in tissue culture.

Short regulatory sequences that control expression of the genes are also present in the
genetically modified canola. These sequences are derived from the cauliflower mosaic
virus, Agrobacterium tumefaciens, Arabidopsis thaliana and Nicotiana tabacum.
Although the first two organisms are plant pathogens, the regulatory sequences
comprise only asmall part of their total genome and are not in themselves capable of
causing disease.
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14. Detailed information on the bar, pat, barnase, barstar and nptll genes, the regulatory
sequences, characterisation of the inserted genetic material and the new proteins
expressed for the 7 GM canola lines is provided in Appendix 1.

Table 2: Genetic elementsand their origin.

Gene Promoter Terminator

Bar PSsuAra 3g7

Streptomyces hygr oscopicus Arabidopsisthaliana Agrobacterium tumefaciens
Pat P-35S T-35S

Streptomyces viridichromogenes Cauliflower mosaic virus Cauliflower mosaic virus
Barnase PTA29 3'-nos

Bacillus amyloliquifaciens Nicotiana tabacum Agrobacterium tumefaciens
Barstar PTA29 3 -nos

Bacillus amyloliquifaciens Nicotiana tabacum Agrobacterium tumefaciens
Nptll P-nos 3'-ocs

Tn5 of Escherichia coli Agrobacterium tumefaciens Agrobacterium tumefaciens

Section 1.4 Method of genetransfer

15. The canolalines are generated by inserting the various genes on a plasmid vector
carried by Agrobacterium tumefaciens (a bacterium). The vector is ‘disarmed’ since it
lacks the genes that encode the tumour-inducing functions of A. tumefaciens (see
Appendix 1 for details).

SECTION 2 PREVIOUSRELEASESAND INTERNATIONAL APPROVALS
Section 2.1 Previous Australian Releases

16. A number of limited and controlled releases (field trials) have been previously
approved in Australia. The aim of these trials was to assess the agronomic performance
of al seven lines and their behaviour in the Australian environment. Fourteen limited
and controlled releases of the lines were conducted under the voluntary system
overseen by GMAC, as listed below:

- Male sterile and fertility restorer lines (RF1, RF2, RF3, MS1 and MS8),
including the resultant hybrids such as InVigor® (MS8 x RF3), PR-63, PR-
63X, PR-63X(2), PR-63X(3), PR-63X(4), PR-63X(5), PR-63X(6) and PR-
63X(7), and

- Glufosinate ammonium tolerant open-pollinated lines T45 and Topas 19/2,
PR-62, PR-62X, PR-62X(2), PR-62X(3), PR-62X(4) and PR-62X (5).

17. Thefirst releasein Austraia of lines covered by this application wasin 1996. All
previous releases have been carried out under conditions to limit spread or persistence
of the GMO in the environment. The lines have been grown in various Australian
locations and conditions in New South Wales, Victoria, South Australia, Western
Australia, Queensland and Tasmania to select the best varieties for further
development. In the largest approved tria, the planting area was 712 hectares. No
adverse effects on human health and safety or the environment were reported for any of
these rel eases.
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18.

19.

20.

21,

22.

23.

24,

On 30 July 2002 the Regulator issued a licence (DIR 010/2001) to Bayer for a limited
and controlled release of InVigor® canola on 90 sitesin 23 shiresin New South Wales,
Victoria, Western Australia and South Australia comprising atotal area of 318 hectares
over 3 years (106 hectares per annum).

The approvals issued by GMAC and the Regulator included conditions for the
management of the trials to minimise the risks posed by the GM canola. Monitoring
undertaken by the IOGTR identified a number of instances of non-compliance with
GMAC conditions, as detailed in IOGTR Quarterly Reports (IOGTR 2000a; IOGTR
2000b; IOGTR 2001b).

Some of these instances of non-compliance related to trials of InVigor® canola,
specificaly PR-63X(4) (IOGTR 2000a; IOGTR 2001b) and PR-62X(4) (IOGTR
2001b). In some of these instances Bayer notified the IOGTR of the non-compliance.
No instances of non-compliance were subsequently identified by the IOGTR or the
OGTR for the reporting periods April-June 2001 (IOGTR 2001a) and July-September
2001 (OGTR 2002d). There were no instances of non-compliance in the periods
October-December 2001(OGTR 2002f), January-March 2002 (OGTR 2002c), April-
June 2002 (OGTR 2002b), and July-September 2002 (OGTR 2002¢€).

Most of the instances of non-compliance related to post-harvest monitoring licence
conditions, in particular the requirement to remove volunteer canola from the trial site
prior to flowering. In each instance GMAC and the IOGTR/OGTR assessed the risks
posed to human health and safety or the environment as a result of the non-compliances
as negligible. Bayer aso undertook management actions to further minimise any risks,
including the removal of volunteers, destruction of the current crop on the site and
extension of the monitoring period for non-compliant sites.

Studies commissioned by the OGTR on gene flow from non-compliant sites did not
demonstrate any gene flow to other Brassicaceous species (Rieger 2002; Agronico
2002). There have been no observed adverse effects on human health and safety or the
environment from these incidents.

Organisations are also required to provide monthly monitoring datato the OGTR. In
October and November 2002, Bayer provided a number of monitoring reports to the
OGTR in regard to former GM canola sites in Tasmania at which flowering volunteers
had been identified. The sites of concern were: PR-63X(4), Site 73 PR-62X(4), Site 14
PR-62X(4), Site 13. These sites were in post harvest monitoring phase, ie the GM
canola had been harvested and 'post-harvest' crops (not canola) had been sown.

A risk assessment conducted by the OGTR determined that at two of these sites
detection of volunteer GMO canola was difficult due to the cover crops and could lead
to arisk of persistence of the GMO in the environment and its possible dissemination.
Bayer arranged to destroy the post harvest crops at the two sites to alow for control of
volunteer plants. The OGTR determined that continued monitoring by Bayer at the
remaining site would allow for adequate control of GM volunteer canola growth.

Section 2.2  Approvals by Other Australian Government Agencies

25.

The OGTR isresponsible for ng the biosafety risks to human health and the
environment associated with development and use of GMOs. Other government
regulatory requirements must also be met in respect of the release of the GMOs, and the
use of products of the GMO, including the requirements of the APVMA (formerly
NRA) and FSANZ.
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2.2.1 Food Standards Australia New Zealand (FSANZ)

26. The safety and labelling of foods derived from genetically modified plants are the
responsibility of FSANZ, rather than the OGTR.

27. Only canolaail is consumed by humansin Australia (OGTR, 2002). FSANZ (formerly
ANZFA) have approved the use of oil derived from the glufosinate ammonium tolerant
male sterile, fertility restorer and resultant hybrid lines for use in food in Australia
(ANZFA 2001a). FSANZ has determined that refined oil derived from these lines of
canolais as safe for human consumption as refined oil derived from conventional
canola (non-GM) varieties (see Appendix 2).

28. Further details of the risk analysis conducted by FSANZ on lines T45, Topas 19/2,
MS1, RF1, RF2, RF3 and MS8 and information about food labelling are available from
FSANZ:

Food Standards Australia New Zealand
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

2.2.2 Australian Pesticides and Veterinary Medicines Authority (APVMA)

29. Theregistration of herbicides is the responsibility of the Australian Pesticides and
Veterinary Medicines Authority (APVMA), formerly known as the National
Registration Authority (NRA), rather than the OGTR.

30. Bayer has been granted registration of glufosinate anmonium for use on InVigor®
canola under the trade name Liberty®. The APVMA has registered Liberty® for use
only on InVigor® canola crops. Glufosinate anmonium is not registered for use in any
other broad-acre cropping in Australia. Glufosinate ammonium is also registered as
Basta® for weed control in horticultural and viticultural crops and Finale® for weed
control in non-crop agricultural areas, commercia and industrial areas and rights-of-
way. Appendix 4 contains further details.

31. Further information about the use and safety of insecticides and herbicides can be
obtained from:
Australian Pesticides and Veterinary Medicines Authority (APVMA)
PO Box E240 KINGSTON ACT 2604
Phone: (02) 6272 5158
Fax: (02) 6272 4753
Email: contact@apvma.gov.au
http://www.apvma.gov.au

Section 2.3  International Approvalsfor the seven canolalines

32. The seven linesincluded in the application lines have been approved for food (Table 3),
feed (Table 4) and environmental (Table 5) safety in a number of countries.
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Table 3: Food regulatory approvals obtained for the seven lines.

Country Event Year Approved
Australia MSVU/RF1U/RF2/M S8/RF3 2002
Austrdia T45 2002
Austrdia Topas 19/2 2002
Belgium MS1/RF1 1995
Canada MS1/RF1 1994
Canada MSL/RF2 1995
Canada MS8/RF3 1997
Canada T45 1997
Canada Topas 19/2 1995
Europe MS8/RF3 Submitted
Japan MS1/RF1 1996
Japan MS1/RF1/RF2 1997
Japan MS8/RF3 1997
Japan T45 1997
UK MS1/RF1 1995
UK MS1/RF2 1995
UK Topas 19/2 1995
USA MS1/RF1 1996
USA MS1/RF2 1996
USA MS8/RF3 1998
USA T45 1997
USA Topas 19/2 1995

Table 4: Feed regulatory approvals obtained for obtained for the seven lines.

Country Event Year