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FOOD STANDARDS AUSTRALIA NEW ZEALAND (FSANZ)

FSANZ’s role is to protect the health and safety of people in Australia and New Zealand through the
maintenance of a safe food supply. FSANZ is a partnership between ten governments: the
Commonwealth; Australian States and Territories; and New Zealand. It is a statutory authority under
Commonwealth law and is an independent, expert body.

FSANZ is responsible for developing, varying and reviewing standards and for developing codes of
conduct with industry for food available in Australia and New Zealand covering labelling,
composition and contaminants. In Australia, FSANZ also develops food standards for food safety,
maximum residue limits, primary production and processing and a range of other functions including
the coordination of national food surveillance and recall systems, conducting research and assessing
policies about imported food.

The FSANZ Board approves new standards or variations to food standards in accordance with policy
guidelines set by the Australia and New Zealand Food Regulation Ministerial Council (Ministerial
Council) made up of Commonwealth, State and Territory and New Zealand Health Ministers as lead
Ministers, with representation from other portfolios. Approved standards are then notified to the
Ministerial Council. The Ministerial Council may then request that FSANZ review a proposed or
existing standard. If the Ministerial Council does not request that FSANZ review the draft standard,
or amends a draft standard, the standard is adopted by reference under the food laws of the
Commonwealth, States, Territories and New Zealand. The Ministerial Council can, independently of
a notification from FSANZ, request that FSANZ review a standard.

The process for amending the Food Standards Code is prescribed in the Food Standards Australia
New Zealand Act 1991 (FSANZ Act). The diagram below represents the different stages in the
process including when periods of public consultation occur. This process varies for matters that are
urgent or minor in significance or complexity.

o Comment on scope, possible
options and direction of
regulatory framework

* Provide information and
answer questions raised in
Initial Assessment report

o Identify other groups or
individuals who might be
affected and how — whether
financially or in some other way

e Comment on scientific risk
assessment; proposed
regulatory decision and
justification and wording of
draft standard

® Comment on costs and
benefits and assessment of
regulatory impacts

e Those who have provided
submissions are notified of the
Board’s decision
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o An |A report is prepared with an outline of issues and
possible options; affected parties are identified and
questions for stakeholders are included

» Applications accepted by FSANZ Board

» |A Report released for public comment

* Public submissions collated and analysed

o A Draft Assessment (DA) report is prepared using
information provided by the applicant, stakeholders and
other sources

o A scientific risk assessment is prepared as well as other
scientific studies completed using the best scientific
evidence available

» Risk analysis is completed and a risk management plan is
developed together with a communication plan

e Impact analysis is used to identify costs and benéfits to all
affected groups

* An appropriate regulatory response is identified and if
necessary a draft food standard is prepared

A WTO notification is prepared if necessary

o DA Report considered by FSANZ Board

o DA Report released for public comment

e Comments received on DA report are analysed and
amendments made to the report and the draft regulations
as required

e The FSANZ Board approves or rejects the Final
Assessment report

e The Ministerial Council is notified within 14 days of the
decision
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o |f the Ministerial Council does not ask FSANZ to review a
draft standard, it is gazetted and automatically becomes
law in Australia and New Zealand

o The Ministerial Council can ask FSANZ to review the draft
standard up to two times

o After a second review, the Ministerial Council can revoke
the draft standard. If it amends or decides not to amend the
draft standard, gazettal of the standard proceeds




INVITATION FOR PUBLIC SUBMISSIONS

The Authority has prepared a Draft Assessment Report of Application A446, and prepared a
draft variation to Volume 2 of the Food Standards Code.

The Authority invites public comment on this Draft Assessment Report based on regulation
impact principles and the draft variation to Volume 2 of the Food Standards Code for the
purpose of preparing an amendment to the Food Standards Code for approval by the FSANZ
Board.

Written submissions are invited from interested individuals and organisations to assist the
Authority in preparing the Final Assessment for this Application. Submissions should, where
possible, address the objectives of the Authority as set out in section 10 of the Food
Standards Australia New Zealand Act 1991 (FSANZ Act). Information providing details of
potential costs and benefits of the proposed change to the Food Standards Code (Code) from
stakeholders is highly desirable. Claims made in submissions should be supported wherever
possible by referencing or including relevant studies, research findings, trials, surveys etc.
Technical information should be in sufficient detail to allow independent scientific
assessment.

The processes of the Authority are open to public scrutiny, and any submissions received will
ordinarily be placed on the public register of the Authority and made available for inspection.
If you wish any information contained in a submission to remain confidential to the
Authority, you should clearly identify the sensitive information and provide justification for
treating it as commercial-in-confidence. Section 39 of the FSANZ Act requires the Authority
to treat in-confidence, trade secrets relating to food and any other information relating to
food, the commercial value of which would be, or could reasonably be expected to be,
destroyed or diminished by disclosure.

Submissions must be made in writing and should clearly be marked with the word
“Submission” and quote the correct project number and name. Submissions may be sent to
one of the following addresses:

Food Standards Australia New Zealand Food Standards Australia New Zealand

PO Box 7186 PO Box 10559

Canberra BC ACT 2610 The Terrace WELLINGTON 6036
AUSTRALIA NEW ZEALAND

Tel (02) 6271 2222 Tel (04) 473 9942
www.foodstandards.gov.au www.foodstandards.govt.nz

Submissions should be received by the Authority by 29 January 2003. Submissions
received after this date may not be considered unless the Project Manager has given prior
agreement for an extension. Submissions may also be sent electronically through the FSANZ
website using the Standards Development tab and then through Documents for Public
Comment. Questions relating to making submissions or the application process can be
directed to the Standards Liaison Officer at the above address or by emailing
slo@foodstandards.gov.au.

Assessment reports are available for viewing and downloading from the FSANZ website or
alternatively paper copies of reports can be requested from the Authority’s Information
Officer at either of the above addresses or by emailing info@foodstandards.gov.au including
other general enquiries and requests for information.
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Executive Summary and Statement of Reasons

FSANZ began assessment of a new genetically modified corn on 1 August 2001, on receipt
of an Application from Dow AgroSciences Australia Pty Limited. The Application seeks
approval for food derived from insect-protected and glufosinate-ammonium tolerant corn line
1507 under Standard 1.5.2 — Food Produced Using Gene Technology. A mandatory pre-
market safety assessment is required under this Standard.

The new genetic traits confer (a) protection against certain insect pests and (b) tolerance to
glufosinate-ammonium herbicide. Corn line 1507 has been developed primarily for
cultivation in the Northern Hemisphere, but food derived from this line could enter the
market in Australia and New Zealand via imported products, once the line is grown on a
commercial scale.

Safety assessment

FSANZ has completed a comprehensive safety assessment of corn line 1507 as required
under the standard. Corn line 1507 contains two new genes, crylF and pat, each derived from
soil bacteria. The crylF gene encodes an insecticidal protein that, like other Bt proteins, is
highly selective in controlling Lepidopteran insects. The pat gene encodes an enzyme that
inactivates the herbicide, allowing the plant to grow in the presence of the herbicide. The
herbicide tolerance trait was also used to identify appropriate plants during development and
therefore antibiotic resistance marker genes were not required in this case.

Food derived from corn line 1507 has been evaluated according to the safety assessment
guidelines prepared by FSANZ. The assessment considered the following aspects of the
food: (1) the nature of the genetic modification; (2) general safety issues such as history of
use and the potential for transfer of antibiotic resistance genes to microorganisms in the
human digestive tract; (3) characterisation of novel proteins including toxicological and
allergenicity issues; and (4) comparative analyses and nutritional impact of the food. On the
basis of an assessment of the available information, it is concluded that food from corn line
1507 is as safe and wholesome as food produced from other commercial corn varieties

Under the revised labelling requirements of Standard 1.5.2 which came into effect on 7
December 2001, certain food fractions derived from corn line 1507 will require labelling
where novel DNA and/or protein is present in the final food. Highly processed products such
as corn oil or maize starch are not expected to contain protein or DNA and therefore are
unlikely to require a label. No additional labelling subject to clause 7 is required.

Impact of regulatory options

Two regulatory options were considered: either (1) no approval, or (2) approval of corn line
1507 based on the conclusions of the safety assessment. The regulatory decision was
considered to have a potential impact on consumers, government and various sectors of the
food industry. Following an assessment of the potential impact of each of the options on the
major parties, the conclusion was that the potential benefits to industry and consumers in
approving corn line 1507, outweighed the costs to all parties. Option 2, to approve corn line
1507, was therefore identified as the preferred option.



Consultation

In response to the invitation to comment on the Initial Assessment Report, 38 submissions
were received from the public. The majority of these were opposed to the application
primarily because of concerns about the safety of the food and the potential impact of the GM
crop on the environment. Several submissions expressed the concern that GM crops in
general could potentially lead to a rise in the use of herbicides. There was also criticism of the
labelling regime for GM foods, which does not require labelling on some highly processed
foods.

The food safety concerns raised in submissions have been addressed in this Draft Assessment
Report. Where appropriate, reference to other government agencies has been provided in
relation to issues beyond the legal responsibilities of FSANZ.

Conclusions / Statement of Reasons

In relation to food derived from corn line 1507, FSANZ recommends the adoption of the
draft variation for the following reasons:

. based on the available information, there are no public health and safety concerns
associated with the genetic modification used to produce insect-protected and
glufosinate-ammonium tolerant corn line 1507;

o food derived from corn line 1507 is equivalent to food from other commercially
available corn varieties in terms of its safety for human consumption and nutritional
adequacy;

. labelling of certain food fractions derived from corn line 1507 will be required if novel

DNA and/or protein is present in the final food;

. the benefits of permitting food derived from corn line 1507 in Australia and New
Zealand primarily accrue to the food industry and to consumers, and are considered to
outweigh the costs to government, consumers and industry, since the safety assessment
has not identified any public health and safety concerns; and

o the proposed amendment to the Food Standards Code is consistent with the section 10
objectives of the Food Standards Australia New Zealand Act 1991 and the regulatory

impact assessment.

The commencement date of the draft variation will be the date of gazettal.



1. Introduction
1.1 Nature of Application

An Application was received from Dow AgroSciences Australia Pty Ltd on 1 August 2001
seeking approval for food derived from insect-protected and glufosinate-ammonium tolerant
corn line 1507 under Standard 1.5.2 — Food Produced Using Gene Technology in the
Australia New Zealand Food Standards Code. Corn line 1507 has been genetically modified
(GM) by incorporation of two bacterial genes:

. the crylF gene (derived from the soil bacterium Bacillus thuringensis var. aizawai
strain PS811) which expresses an insect-specific protein toxin, CrylF, and

o the pat gene (derived from the soil bacterium Streptomyces viridochromogenes), which
expresses the enzyme phosphinothricin acetyltransferase (PAT), conferring tolerance to
glufosinate-ammonium herbicides.

1.2 Transitional Requirements

This Application reached Preliminary (Initial) Assessment under the operation of the
Australia New Zealand Food Authority Act 1991 (ANZFA Act), and will be finalised in
accordance with the provisions of the Food Standards Australia New Zealand Act 1991
(FSANZ Act). Under the ANZFA to FSANZ transitional arrangements, this application is
regarded as having reached Initial Assessment under the FSANZ Act.

2. Regulatory Problem

Standard 1.5.2 requires that a GM food undergo a pre-market risk assessment through the
submission of an application to FSANZ, before it can be sold in Australia and New Zealand.
Foods that have been assessed under the Standard, when fully approved, are listed in the
Table to clause 2 of the Standard.

Dow AgroSciences Australia Ltd has developed a new GM variety of insect-protected and
herbicide-tolerant corn, known as corn line 1507, primarily for agronomic purposes. Before
food derived from this line can enter the food supply in Australia and New Zealand, it must
first be assessed for safety and an amendment to the Food Standards Code must be approved
by the FSANZ Board, and subsequently be notified to the Australia New Zealand Food
Regulation Ministerial Council (ANZFRMC). An amendment to the Food Standards Code
may only be gazetted, once the Ministerial Council process has been finalised.

Dow AgroSciences Australia Ltd therefore applied to have Standard 1.5.2 amended to
include food derived from insect-protected and glufosinate-ammonium tolerant corn line
1507. The Initial Assessment for this Application was completed on 12 September 2001, and
underwent a public consultation period until 31 October 2001. The Application is currently at
Draft Assessment.



3. Objective
In addressing the issue of approving the sale of food derived from corn line 1507, FSANZ is
required by its legislation to meet three primary objectives that are set out in section 10 of the

FSANZ Act. These are (in descending priority order):

o the protection of public health and safety;

o the provision of adequate information relating to food to enable consumers to make
informed choices; and
o the prevention of misleading or deceptive conduct.

In developing or varying a food standard, FSANZ must also have regard to:

o the need for standards to be based on risk analysis using the best available scientific
evidence;

the promotion of consistency between domestic and international food standards;
the desirability of an efficient and internationally competitive food industry;

the promotion of fair trading in food; and

any written policy guidelines formulated by the Ministerial Council.

4, Background

Corn line 1507 has been genetically modified to produce a naturally occurring insecticidal
protein that is toxic to certain Lepidopteran insect pests in the larval stage. The insecticidal
protein (Cry1F) is one from a family of proteins that are produced by the soil bacterium
Bacillus thuringiensis (Bt). Cry 1F is derived from the subspecies aizawai. Bt formulations
are widely used as biopesticides on a variety of cereal and vegetable crops grown organically
or under conventional agricultural conditions.

Field research showed that the Cry1F protein, as expressed in corn line 1507, is effective in
controlling European Corn Borer (Ostrinia nubilalis), southwestern corn borer (Diatraea
grandiosella), black cutworm (Agrotis ipsilon) and armyworms (Spodoptera sp.) that are
common insect pests of corn in the USA where this variety is intended to be primarily
cultivated. An additional agronomic benefit that has been observed from the control of insect
pests using this technology is a reduction in moulds and associated mycotoxins which are
both directly and indirectly associated with large economic losses in the USA.

Corn line 1507 is also tolerant to glufosinate-ammonium herbicide through the expression of
a bacterial gene from Streptomyces viridochromogenes, encoding an enzyme,
phosphinothricin acetyltransferase (PAT). This enzyme is able to specifically break down the
herbicide in the plant, converting it to an inactive form, thus allowing the plants to grow
normally. The production of PAT in the plants allows selection of GM plants in the field as
well as providing tolerance to the herbicide when used at agricultural levels.

It is intended that corn line 1507 will be used also in conventional plant breeding programs to
express the insect and herbicide tolerance traits in other commercial corn varieties. The
family of traits will be referred to as Herculex™ Insect Protection.



The majority of grain and forage from corn is used for animal feed, with less than 10% of
grain processed into food products for human consumption. Corn grain is also processed into
industrial products, such as ethyl alcohol by fermentation and highly refined starch by wet
milling to produce starch and sweetener products. In addition to milling, corn germ can be
processed to obtain corn oil.

Domestic production of corn in Australia (ca. 340,000 t) and New Zealand is supplemented
by import of a small amount of corn-based products, largely as high-fructose corn syrup,
which is not currently manufactured in either Australia or New Zealand. Such products are
processed into breakfast cereals, baking products, extruded confectionery and corn chips.
Other corn products such as cornstarch are also imported and used by the food industry for
the manufacture of dessert mixes and canned foods.

Corn line 1507 is currently approved for feed and food use in the United States, Japan and
Canada. Submissions have also been provided to Argentina, the European Union and Korea.

5. Relevant Issues
5.1 Safety of corn line 1507

Food from corn line 1507 has been evaluated according to the safety assessment guidelines
prepared by FSANZ'. The assessment considered the following:

1. The nature of the genetic modification;

2. General safety issues such as the history of use of corn, the source of the new genes,
and the potential for transfer of antibiotic resistance genes to microorganisms in the
human digestive tract;

3. Characterisation of the novel proteins including toxicological and allergenicity issues;
and

4. A comparative analysis of key components of corn and the nutritional impact of the
GM corn.

On the basis of the submitted scientific data and other available information, FSANZ has
concluded that food derived from corn line 1507 is as safe and wholesome as food from
other commercial corn varieties. The full safety assessment report is at Attachment 2 to this
document.

5.2 Labelling of food from corn line 1507

On 28 July 2000, the Ministerial Council agreed to a revised standard requiring labelling of
GM food where novel DNA and/or protein is present in the final food, and also where the
food has altered characteristics. The revised standard came into effect on 7 December 2001.
An exemption for stock-in-trade products was applied for a further period of 12 months from
that date.

" FSANZ (2001) Information for Applicants — Amending Standard A18/Standard 1.5.2 — Food Produced Using
Gene Technology.



Under these new provisions, food derived from corn line 1507 will require labelling if novel
protein or novel DNA is present in the final food at detectable levels, or if the food has
altered characteristics. Corn grain is used as the source of a variety of processed corn
products. Products such as corn oil and maize starch may be exempt from labelling due to
the extensive refining processes used in their manufacture that remove plant proteins and
DNA. Other products, such as corn flour or meal, are likely to contain plant proteins.

5.3 Issues arising from public submissions

The majority of public submissions expressed opposition to this application for a variety of
reasons including concern for public health and safety and the environment. However the
matters raised were of a general nature relating to gene technology, rather than being of
specific relevance to corn line 1507. A discussion of the general issues raised in connection
with GM foods, as a whole is included at Attachment 4.

In light of rapid developments in the field of biotechnology in food production, the
discussion of the general issues at Attachment 4 has been updated. The revised paper reflects
recent outcomes of discussions on gene technology issues in the international arena. This
includes findings and recommendations of the New Zealand Royal Commission on Genetic
Modification, the second OECD Conference on ‘New Biotechnology Food and Crops:
Science, Safety and Society’, and the deliberations of various international committees and
taskforces including those of the Codex Alimentarius Commission, the OECD and
FAO/WHO Expert Consultations.

5.3.1 Specific issues raised in public submissions

(1)  Increase in the development of resistance to Bt

Several submitters including Janet Ablitt (Aus), Pam Bourne (Aus) and The National Council
of Women of Australia raised the issue that insect-protected GM plants such as corn line
1507 may increase the possibility of target insects developing resistance to Bt proteins. They
raise concerns that organic farmers could lose the use of Bt as a bioinsecticide due to the
cultivation of GM crops expressing one or more Bt proteins.

Response

Insect resistance is a frequently raised environmental issue. For crops intended for cultivation
in Australia, the assessment of risk of insect pest resistance due to the planting of Bt plants is
carried out by the Office of the Gene Technology Regulator (OGTR), in addition to other
government agencies such as the National Registration Authority for Agricultural and
Veterinary Chemicals (NRA) and Environment Australia. In New Zealand, the
Environmental Risk Management Authority (ERMA) in conjunction with the Ministry of
Agriculture and Forestry (MAF) is responsible for assessing the risks to the New Zealand
environment from the cultivation of GM crops.

FSANZ has notified the OGTR of these environmental concerns relating to the use of Bt
crops. However, currently there is no application to the relevant authorities for a risk analysis
on corn line 1507. The current application seeking food approval is due to the possibility that,
following commercial planting overseas, food from this line may enter the Australian and
New Zealand food supply as imported products.
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The development of insect resistance is an ongoing issue for all agricultural sectors using Bt
products, including growers of organic, conventional and GM crops. In Australia, as well as
in other countries, it is a requirement for insect resistance management plans to be
implemented when Bt crops are grown. Such plans are designed specifically to minimise the
build up of resistance in the pest population and take into consideration a range of factors (eg.
buffer zones and insect refuges, pest biology, ecology data, monitoring and surveillance and
remedial action).

(i1)) Corn grown in Australia

The National Council of Women of Australia notes that cultivation of corn line 1507 is not
approved in Australia and that there is no permission in Australia for the use of glufosinate-
ammonium herbicide on corn.

Response

Corn line 1507 was developed for cultivation in the major corn-growing regions of the
Northern Hemisphere including in the United States and Europe. There are no plans to grow
the crop commercially in Australia or New Zealand.

Under Standard 1.4.2 - Maximum Residue Limits (MRLs), the use of glufosinate-ammonium
herbicide in Australia pertains to a range of agricultural commodities including citrus fruits,
olives, stone fruits and tree nuts, to list a few. There is no MRL for glufosinate-ammonium in
corn and therefore, under the provisions of the standard, there must be no detectable residues
of that herbicide in the food. This applies equally to food imported into Australia from
overseas markets.

6. Regulatory Options

Option 1 — prohibit insect-protected and glufosinate-ammonium tolerant corn line 1507
Maintain the status quo by not amending the Food Standards Code to approve the sale of
food derived from corn line 1507.

Option 2 — approve insect-protected and glufosinate-ammonium tolerant corn line 1507

Amend the Food Standards Code to permit the sale and use of food derived from corn line
1507, with or without listing special conditions in the Table to clause 2 of Standard 1.5.2.

7. Impact Analysis

71 Affected parties

o food importers and distributors of wholesale ingredients;

o the manufacturing and retail sectors of the food industry;

. consumers, particularly those who have concerns about biotechnology; and

o Government, where a regulatory decision may impact on trade or WTO obligations.
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The cultivation of corn line 1507 may have an impact (either positive or negative) on primary
producers and the environment. However, it is unlikely that corn line 1507 would be planted
commercially for food in Australia or New Zealand as it has been developed primarily for
growers in the Northern Hemisphere. If planting in Australia or New Zealand ever became
likely, a comprehensive environmental risk analysis would be required by various
government agencies in Australia such as OGTR, the NRA and EA, or ERMA and MAF in
New Zealand.

7.2 Impact of regulatory options

FSANZ is required, in the course of developing food regulatory measures suitable for
adoption in Australia and New Zealand, to consider the impact of all options on all sectors of
the community, including consumers, the food industry and governments in both countries.
The regulatory impact assessment identifies and evaluates, though is not limited to, the costs
and benefits of the regulation, and its health, economic and social impacts.

7.2.1  Option 1

Consumers:  Cost in terms of a possible reduction in the availability of certain food
products.
Cost associated with higher retail prices for segregated foods.
No impact on consumers wishing to avoid GM foods, as corn line 1507 is not
currently permitted in the food supply.

Government: No immediate impact.
Potential impact if considered inconsistent with WTO obligations but impact
would be in terms of trade policy rather than in government revenue.

Industry: Cost in terms of restricting innovation in food/crop production for both growers
and other sectors of the food industry. Cost to the food industry to source either
segregated or non-GM supplies.

Potential longer-term impact - any successful WTO challenge has the potential
to impact adversely on food industry.

7.2.2  Option 2

Consumers:  Benefit of lower prices, to the extent that savings from production efficiencies
are passed on.
Benefit of access to a greater range of products including imported food
products containing corn line 1507.
Cost to consumers wishing to avoid GM food by a potential restriction of
choice of products, or increased prices for non-GM food.

Government: No direct impact.
This decision is unlikely to impact on monitoring resources.

Industry: Benefit to growers in lower production costs and reduced exposure to
agricultural chemicals used to manage insect pests and weeds.
Benefit to importers and distributors of overseas food products as the product
range is extended.

12



Benefit for food manufacturers in that the choice of raw ingredients is
extended.
Benefit to food retailers in an increased product range.

After consideration of the regulatory impact for food derived from insect-protected and
glufosinate-ammonium corn line 1507, it is concluded that the benefits of option 2, in
permitting this food, outweigh the potential benefits identified in option 1.

8. Consultation
8.1 Public consultation

The Initial Assessment (formerly referred to as the Preliminary Assessment) of this
Application was advertised for public comment between 19 September 2001 and

31 October 2001. A total of 39 submissions were received and a summary of these is
included in this report at Attachment 3. The majority of the public submissions expressed
opposition to the approval of corn line 1507 on the grounds that all foods produced from GM
crops are potentially unsafe or that the crops themselves are potentially harmful to the
environment, irrespective of the case-by-case assessment. Several submitters also asserted
that the process of assessment is flawed. There were additional concerns that not all foods
derived from corn line 1507 will be labelled.

Two of the submissions supported approval of the Application on the grounds that a
scientifically based risk assessment was sufficient to demonstrate safety of the food. The
Australian Food and Grocery Council also expressed support for appropriate labelling of the
foods to allow consumer choice.

FSANZ carried out an assessment of the Application, including a safety evaluation of the
food, taking into account the comments received in the first round of consultation. In
assessing the food for safety, specific issues relating to corn line 1507 have been addressed in
this report. The general issues that are not specific to this case have been addressed in
Attachment 4 of this report.

No additional submissions were received in response to the section 13A notice required under
the ANZFA to FSANZ transitional provisions.

8.2 WTO notification

During the FSANZ assessment process, comments are also sought internationally from other
Members of the World Trade Organization (WTO). As Members of the WTO, Australia and
New Zealand are signatories to the agreements on the Application of Sanitary and
Phytosanitary Measures (SPS Agreement) and on Technical Barriers to Trade (TBT
Agreements). In some circumstances, Australia and New Zealand have an obligation to
notify the WTO of changes to food standards to enable other member countries of the WTO
to make comment.

This Application has been recommended to the agencies responsible, that the WTO be

notified under the TBT and/or SPS agreements, in order to enable other member countries to
comment on proposed changes to standards that may have a significant impact on them.
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The WTO notification is considered necessary in this case as there is significant international
interest in the safety of GM foods, and the proposed amendments are likely to have a
liberalising effect on international trade.

8.3 Invitation for public submissions
Pending the Board’s approval of the Draft Assessment Report including the safety assessment

of corn line 1507, this application will be advertised for a second round of public comment (at
least 6 weeks) prior to preparation of a Final Assessment Report.

9, Conclusion and Recommendation

. based on the available information, there are no public health and safety concerns
associated with the genetic modification used to produce insect-protected and
glufosinate-ammonium tolerant corn line 1507;

o food derived from corn line 1507 is equivalent to food from other commercially
available corn varieties in terms of its safety for human consumption and nutritional
adequacy;

o labelling of certain food fractions derived from corn line 1507 will be required if novel

DNA and/or protein is present in the final food;

o the benefits of permitting food derived from corn line 1507 in Australia and New
Zealand primarily accrue to the food industry and to consumers, and are considered to
outweigh the costs to government, consumers and industry, provided the safety
assessment does not identify any public health and safety concerns; and

o the proposed amendment to the Food Standards Code is consistent with the section 10
objectives of the Food Standards Australia New Zealand Act 1991 and the regulatory
impact assessment.

Based on the data supplied with the Application and other available information, FSANZ
concludes that food derived from corn line 1507 is as safe for human consumption as food
from other commercial corn varieties, and therefore recommends that the Australia New
Zealand Food Standards Code be amended to give approval to the sale of such food in
Australia and New Zealand. The proposed amendment to Standard 1.5.2 is provided in
Attachment 1.

ATTACHMENTS

1. Draft variation to the Food Standards Code
2. Safety Assessment Report

3. Summary of first round public submissions
4.  General issues raised in public submissions
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ATTACHMENT 1

DRAFT VARIATION TO THE FOOD STANDARDS CODE

To Commence: On gazettal

[1] Standard 1.5.2 of Volume 2 of the Food Standards Code is varied by inserting into
Column 1 of the Table to clause 2, immediately after the last occurring entry —

Food derived from insect-protected and
glufosinate-ammonium tolerant corn line
1507
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ATTACHMENT 2

DRAFT SAFETY ASSESSMENT
APPLICATION A446

FOOD DERIVED FROM INSECT-PROTECTED AND GLUFOSINATE -
AMMONIUM TOLERANT CORN LINE 1507

Summary and Conclusions

Insect-protected and herbicide-tolerant corn line 1507 has been assessed for safety as a food.
This line has been developed primarily for agricultural purposes to provide growers with a
variety of corn that is both resistant to attack from major Lepidopteran insect pests, including
the European corn borer, and tolerant to glufosinate-ammonium herbicide.

1. History of use

Corn (Zea mays L.) has undergone substantial genetic breeding by conventional methods
over many centuries of cultivation and has been safely consumed as food and feed for
thousands of years. Products derived from corn include highly processed corn grain fractions
such as flour, high fructose corn syrup, corn oil, breakfast cereals and other products.

The two introduced genes are bacterial in origin. One is derived from Bacillus thuringiensis,
which has an established history of safe use as a biopesticide on agricultural crops, including
in the organic farming industry. The second gene is also derived from a common soil
bacterium, Streptomyces viridochromogenes that has no known pathogenicity.

2. Description of the genetic modification

The two genes introduced into corn line 1507 are crylF (insect-protection) and pat (herbicide
tolerance). The crylF gene is a synthetic version of a gene from B. thuringiensis var. aizawai,
and encodes a truncated version of an insecticidal protein, Cry1F. This protein specifically
targets the larval stage of insect pests of major economic importance in corn.

The pat gene is derived from S. viridochromogenes and encodes the enzyme phosphinothricin
acetyltransferase (PAT), which inactivates the herbicide phosphinothricin and its synthetic
form glufosinate-ammonium. The action of the herbicide normally results in plant death due
to interference with the plant mechanisms for detoxifying ammonia. However, in corn line
1507, the presence of the PAT enzyme specifically inactivates the herbicide allowing the
plants to function normally when sprayed. The herbicide tolerance trait was used also as a
selectable marker to facilitate selection of plants with both introduced genes.

Line 1507 contains one complete copy of the transformation cassette incorporating the two
linked genes, crylF and pat. Expression of the introduced genes is through constitutive
promoters, one derived from plants and the other from the cauliflower mosaic virus. Because
a purified segment of DNA was used in the transformation, only the genes of interest were
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transferred. No antibiotic resistance marker genes were transferred to the plants. Molecular
and genetic analyses of corn line 1507 indicate that the transferred genes are stably integrated
into the plant genome.

3. Characterisation of novel protein

Expression of the two new genes results in very low levels of the proteins Cry1F and PAT in
various tissues of the plant. The mean levels of Cry1F in the edible grain were approximately
100 pg/ug total protein and were similar across geographical regions.

Expression of the PAT protein in the transformed line was found only at measurable levels in
leaf tissue and was below the limit of detection in grain samples, irrespective of the field
locations where the corn was grown and tested. Human exposure to the two introduced
proteins through the diet is therefore expected to be at very low levels.

The potential toxicity and allergenicity of the two novel proteins, CrylF and PAT, were
addressed in the assessment. Both introduced proteins were examined for their potential to be
toxic to humans, including in acute animal toxicity tests. For CrylF, no adverse effects were
observed in mice at doses up to 576 mg/kg body weight. In a similar study using PAT, no
adverse effects were observed in mice at doses up to 5000 mg/kg body weight. In addition,
there is no amino acid sequence similarity between the two novel proteins and known toxins
recorded in large public domain sequence databases.

The potential allergenicity of the novel proteins was investigated by evaluating whether either
of the proteins exhibited any of the physical or biochemical characteristics of known
allergens. Neither protein exhibited any significant amino acid sequence similarity with
known allergens and both proteins are rapidly digested in simulated mammalian digestive
systems. The weight of evidence therefore indicates that neither the Cry1F nor the PAT
protein is toxic to humans and neither protein has properties in common with known food
allergens.

4. Comparative analyses

Compositional analyses were completed to establish the nutritional adequacy of corn line
1507 compared to the conventional counterpart. The results of the compositional analyses on
herbicide treated corn plants grown at multiple locations demonstrate that the levels of the
important constituents in corn grain (protein, total fat, carbohydrate, ash, fibre, fatty acids,
amino acids, minerals and moisture) were similar in corn line 1507 and the non-transformed
control corns. In addition, there were no observed differences in results from the analyses of
four vitamins (Vitamins B1, B2, E and folate) measured in the transformed and non-
transformed corns.

The levels of naturally occurring toxins and anti-nutrients were also assessed. Corn contains
no naturally occurring toxins but does contain a number of secondary plant metabolites and
trypsin inhibitor as well as a known anti-nutrient. Grain from corn line 1507 and control corn
was also analysed for five secondary metabolites: inositol, raffinose, p-coumaric acid,
furfural and ferulic acid, as well as for trypsin inhibitor activity. The levels of these
compounds were either well below the limit of detection or, where detectable, were very
similar in both the modified corn line 1507 and the non-transformed controls.
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5. Nutritional impact

Grain from corn line 1507 was shown to be nutritionally equivalent to the non-transformed
counterpart in the ability to support typical growth and well being in rapidly developing
broiler chickens, an animal species that is acutely sensitive to nutritional factors in the early
stages of growth.

Conclusion

The assessment of the safety of food derived from insect-protected and glufosinate-
ammonium tolerant corn line 1507 is based on:

(1) a thorough understanding of the genetic modification and identification of the new
gene products;

(11) characteristics of the two novel proteins, Cry1F and PAT, in relation to potential
toxicity or allergenicity; and

(ii1)  compositional analysis of the modified corn line compared to traditional corn
lines.

On the basis of the available evidence, food derived from corn line 1507 is as safe and
wholesome as foods derived from other corn varieties.

1. Introduction

Dow AgroSciences Australia Pty Ltd has submitted an application to FSANZ to vary
Standard 1.5.2 — Food Produced Using Gene Technology in the Food Standards Code to
include foods derived from insect-protected and glufosinate-ammonium tolerant corn line
1507.

The new genetic traits in the corn resulted from the introduction of two new genes encoding
the bacterial proteins Cry 1F, conferring resistance to certain insect pests, and
phosphinothricin acetyltransferase (PAT), an enzyme conferring tolerance to the synthetic
herbicide, glufosinate-ammonium.

Bacillus thuringiensis, a common soil bacterium, produces a number of Cry proteins, known
also as Bt proteins, with very selective insecticidal activity. One of the family of Cry
proteins, known as Cry1F, has been shown in field research to be effective in controlling
certain lepidopteran insect larvae such as those from the European Corn Borer (Ostrinia
nubilalis), Southwestern corn borer (Diatraea grandiosella), black cutworm (Agrotis
ipsilon) and armyworms (Spodoptera sp.). These insects are common pests of corn in the
United States where it is intended for this variety to be grown commercially. The Cry1F
protein is encoded by the crylF gene derived from Bacillus thuringiensis subsp. aizawai.
The applicant claims that the presence of this genetic modification also results in a reduction
in moulds and associated mycotoxins in the corn, in addition to the significant control of
insect pests.
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The PAT enzyme metabolises the herbicide glufosinate-ammonium (or L-phosphinothricin)
into an inactive form (OECD, 1999). The enzyme is encoded by the pat gene, which is
derived from Streptomyces viridochromogenes, a common soil bacterium.

Corn is used predominantly as an ingredient in the manufacture of breakfast cereals, baking
products, extruded confectionery and corn chips. Maize starch is used extensively by the food
industry for the manufacture of many processed foods including dessert mixes and canned
foods.

Despite the diverse uses of corn products in many foods, corn is a relatively minor crop in
both Australia and New Zealand, with a declining area planted over the last decade. When
required, products such as high-fructose corn syrup and maize starch are imported from major
corn growing regions in the Northern Hemisphere, to meet manufacturing demand.

The crylF gene is registered for full commercial use in the United States in field corn
originating from maize line 1507 (US EPA, 2001). Corn line 1507 has food, feed and
environmental approval in Japan (2002) and food, feed and cultivation approval in Canada
(2002). It 1s also undergoing assessment in Korea and is awaiting assessment in the European
Union. Foods derived from corn line 1507 may enter the Australian and New Zealand markets
in the future via imported products.

2. History of Use
2.1 Host organism

Maize (Zea mays L.), also known as corn, together with rice and wheat, is one of the most
important cereal crops in the world with total production of over 590 million tonnes in 2000
(FAOSTAT Database 2001). Almost half of the annual production is grown in the United
States.

The majority of grain and forage derived from maize is used as animal feed, however corn
also has a long history of safe use as food for human consumption. Corn grain is also
processed into industrial products such as ethyl alcohol (by fermentation), and highly refined
starch (by wet-milling) to produce starch and sweetener products. In addition to milling, the
maize germ can be processed to obtain corn oil and numerous other more minor products
(White and Pollak 1995).

Corn plants usually reproduce sexually by wind-pollination. This provides for natural out-
crossing between plants, but it also presents an opportunity for plant breeders to produce
hybrid seed by controlling the pollination process. Open pollination of hybrids in the field
leads to the production of grain with properties derived from different lines and, if planted,
would produce lower yields (Canadian Food Inspection Agency 1994). Instead, by
controlling the cross-pollination of inbred lines from chosen genetic pools (using
conventional techniques), the combining of desired genetic traits into a controlled hybrid line
results in improved agronomic performance and increased yields. This inbred-hybrid concept
and resulting yield response is the basis of the modern seed industry in several food
commodities including corn.

The commercial production of corn has seen many improvements, particularly since the
1920’s when corn varieties were developed by conventional breeding between progeny of
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two inbred lines to give hybrid varieties that were known to be superior to open-pollinated
varieties in terms of their agronomic characteristics. In present agricultural systems, hybrid
corn varieties are used in most developed countries for consistency of performance and
production. The applicant claims that, in the case of corn line 1507 hybrids, the presence of
the insect-protected and herbicide-tolerance traits will provide producers with additional
improvements to the available genetic stock.

2.2 Donor organisms
Bacillus thuringiensis

The source of the crylF gene is the common bacterium Bacillus thuringiensis subsp. aizawai.
B. thuringiensis are a diverse group of Gram-positive, spore-forming bacteria that were first
isolated in 1901, and have proven to be a rich source of insecticidal proteins. Intensive
research has identified a growing family of Bt proteins with different insecticidal
specificities, including to coleopteran, dipteran and lepidopteran insect orders. While some
discoveries are recent, the characterisation of individual Bt proteins and description of their
insect specificity and mode of action is well described in the published literature.

The Bt organism has been used safely in spray form as a crop protective agent for at least 40
years (Schnepf ef al. 1998; U.S. EPA 1996) as a useful alternative or supplement to synthetic
chemical pesticide application in commercial agriculture, particularly in the organic farming
industry, and in forest management. Several varieties of B. thuringiensis have been used as
microbial insecticides since 1938 (Merritt 1998). The subspecies aizawai 1s commercially
used to control wax moth larvae and various caterpillars, especially the diamondback moth
caterpillar (Cornell University 1996).

Streptomyces viridochromogenes

The pat gene is derived from the common soil bacterium Streptomyces viridochromogenes.
The bacterium produces the tripeptide L-phosphinothricyl-L-alanyl-alanine (L-PPT), which
was developed as a non-selective herbicide by Hoechst Ag. Over the past decade, the pat
gene has been introduced into several other genetically engineered food crops to confer
tolerance to PPT and the synthetic form glufosinate-ammonium. There have been no adverse

effects on human health associated with its use in crops such as canola and several other corn
varieties (OECD, 1999 & 2002).

Cauliflower mosaic virus

The 35S promoter and transcription termination sequences used in the genetic construct are
derived from the commonly occurring cauliflower mosaic virus (CaMV), a DNA plant virus
with a host range restricted primarily to cruciferous plants (ICTV Database 1998) that are
common in the food supply. The DNA sequences originating from this virus have no
pathological characteristics, other than in association with their target plant species (USDA
1995).
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Agrobacterium tumefaciens

The species Agrobacterium tumefaciens is a Gram-negative, non-spore forming, rod-shaped
bacterium commonly found in the soil. It is closely related to other soil bacteria involved in
nitrogen fixation by certain plants.

Agrobacterium naturally contains a plasmid (the 77 plasmid) with the ability to enter plant
cells and insert a portion of its genome into plant chromosomes. Normally therefore,
Agrobacterium is a plant pathogen causing root deformation mainly with sugar beets, pome
fruit and viniculture crops. However, adaptation of this natural process has now resulted in
the ability to transform a broad range of plant species without causing adverse effects in the
host plant.

3. Nature of the Genetic Modification
3.1 Method used in the genetic modification

Corn line 1507 was generated by transformation of embryogenic Hi-II corn (Zea mays) cells,
using a particle acceleration method. A purified linear DNA segment containing the crylF
and pat coding sequences, together with essential regulatory elements, was used in the
transformation process. The DNA segment of 6235 bp was derived from plasmid PHP8999,
and contained only the genes of interest. No additional plasmid DNA was used in the
transformation event.

Following transformation, the plant embryos were transferred to cultivation medium
containing the herbicide glufosinate-ammonium as the selection agent, allowing growth of
cells expressing the PAT protein. As expected, the majority of explants were eliminated on
this selective medium. Those that survived and produced healthy, glufosinate-ammonium
tolerant callus tissue were subsequently regenerated into plants in the greenhouse. Following
further testing and selection using European corn borer insects, corn line 1507 was eventually
developed, based on the phenotypic characteristics, herbicide tolerance and resistance to
lepidopteran insect pests.

3.2 Function and regulation of the novel genes

The purified linear segment PH18999A, used in the transformation, is illustrated in Figure 1.
The 6235 bp DNA segment comprised two adjacent gene cassettes for expression of the two
novel proteins, Cry1F and PAT. The crylF gene is under the regulation of the ubiquitin
promoter (ubiZM1(2)) from corn, and a 3’ regulatory element derived from Agrobacterium
tumefaciens (ORF25PolyA). The pat gene is regulated by the 35S promoter and the 35S
transcription terminator, both from the Cauliflower Mosaic Virus (CaMV). The inserted
DNA does not contain an antibiotic resistance gene or bacterial origin of replication
sequences.
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Figure 1. Arrangement of genetic elements comprising linear transformation segment
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3.2.1 Gene cassettes

The DNA components present in the expression cassettes are described in Table 1. Each
expression cassette consists of the genes of interest, flanked by regulatory elements derived
from either plant or bacterial sources. The regulatory elements are described in the published
literature, and their function in plants has been demonstrated (refer to Table 1). The gene
sequences for crylF and pat have been modified in vitro to optimi