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: « Framing the Issue

USDA Draft Environment Impact Statement (DEIS) —
Review of Issue 8 (Expedited review or exemption
for LMO-FFPs with country of origin approval)

+ Issue 8 - Background

» Issue 8 — International Implications

+ Issue 8 — Alternatives

+ Issue 8 — APHIS Preliminary Determination
Issue 8 — Industry Views on Alternative 2

— Positives

— Clarifications

— Cautions

— Considerations
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Framing the Issue
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« Living Modified Organisms (LMOs)
LMOs — are intentionally released into the
environment (i.e. crop production)

« FFP (Food, Feed & Processing)

101 S AR

« LMO FFP - products used in containment, such

— as grain intended for food, feed & processing

E + Risk = hazard x exposure

LE « LMO FFP is a lower risk classification than an

— unconfined, or intentional release into the
environment Y

Framing the Issue -
Experience with Conventional Crops
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« Experience shows — for trade of conventional
commodities containment does not need to
be 100% to ensure adequate protection

« Experience shows — data requirements
should be proportional to the level of risk

« Experience shows - conventional crops are
not invasive
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Framing the Issue -

Containment of Conventional Crops

e AR T Y

Importation of conventional crops has not
resulted in any pest problems (low hazard)

Environmental risks of conventional crops are
low hazard

Environmental risks of contained shipments are
low exposure

Risk = Hazard (low) x Exposure (low) =
acceptable risk

Y

Framing the Issue -

Experience with LMO-FFP’s to date

=

No LMO-FFPs in commercial export today (e.g. Bf,
HT) have been shown to threaten human health or
environment (low hazard)

Knowledge of conventional (non-modified) crop,
shows containment systems should be used to

compare if any additional data are needed for a
LMO FFP (low exposure)

LMO FFPs = low hazard x low exposure = low
risk = acceptable risk (for products in export

today) ~



Framing the Issue — Environmental Risk
Assessments (ERA) for LMO-FFPs

D T NN =

« ERA data requests should be proportionate to level
of risk and risk assessments a tiered approach

« If not proportionate - costs in time (delays, impacts
on trade and potentially public perception) and
dollars (expensive tests, expense for people to
review unnecessary data)
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+ ERA data requests and risk assessments for
LMO FFPs should be proportional to their level
of risk (this facilitates safety, trade and appropriate
cost for regulation) Y
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USDA — Draft Environmental Impact Statement (DEIS),
July 2007, Review of Issue 8

S

« Issue 8 - Should APHIS provide expedited review
or exemption from review for certain low-risk, LMO
FFPs that have received all necessary regulatory
approvals in their country-of-origin and are not
intended for propagation in the United States?

— Anticipate more requests to import LMO FFPs
— Currently require permits and notification

— APHIS goal: to design an efficient system that
protects U.S. agriculture and human health
without creating unnecessary trade barriers

GIRE MR o s i ENErar
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Issue 8 —

s

Backgroun
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APHIS currently requires an importation permit for
LMO FFPs, (i.e. for products not de-regulated but
imported into the US, a permit is required)

APHIS states - because NOT for planting, LMO FFPs
pose less risk to agriculture than the same crop
intended for large-scale planting due to the reduced
level of environmental exposure. (therefore - low
exposure from the | MO FFP)

*\r

sue 8 —

Background
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APHIS recognizes it is not necessary to perform full
environmental risk assessments for imported LMO FFPs to
ensure environmental safety

Because of this, it is an inefficient use of APHIS resources to
treat imported LMO FFPs with the same regulatory oversight as
LMOs for planting

An appropriate risk assessment could be based on:
— familiarity with the Genetically Engineered (GE) trait
— the biology of the plant
— intended use of the imported LMO FFP
— proposed containment measures
— any environmental review data generated by the exporting country Y
.
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= International Implications

E « APHIS recognizes that regulations on imported
- commodities have international implications. For
= example, the Cartagena Protocol on Biosafety
- (CPB)

~* While the United States is not a party, U.S.

- exporters must comply with regulations from

- importing countries who have ratified the CPB
~ lIssue 8 —

4 International Implications

E_ » The CPB describes a reduced risk assessment for

= importation of LMO FFPs.

© . The CPB demonstrates that LMO FFPs will pose a
- lower risk to the environment than LMOs

= intended for field testing and planting

X



Issue 8 —
Altern atlves
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« APHIS examined the following options:

— 1. No Action—continue to evaluate commodity
importation requests on a case-by-case basis.

— 2. Establish appropriate risk assessment
requirements for imported LMO FFPs. This could
include a decision to exempt certain LMO FFPs or to
allow importation under conditions that minimize
environmental release.

N T EInE JI_.}t
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— 3. Require a full approval for importation of any

ARENEITEEN

commodity =

- 3
_ Issue 8 —
= Alternatives
; . APHIS reviewed the following options:
= o |
o — 4. Accept any importation of a product from a foreign
— country that has evaluated the safety of the product and
= approved it for planting.
=
g: — 5. Accept any importation of a product from a foreign
= country that has evaluated the safety of the product and
= approved it for planting using a review process equal to
— that of APHIS
-
- Y
: 14
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Issue 8 —
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= APHIS Preliminary Determination

; « The preferred alternative is # 2

= — “Establish appropriate risk assessment requirements
B for imported LMO FFPs. This could include a

— decision to exempt certain LMO FFPs, or to allow

- importation under conditions that minimize

environmental release.”

|EMl 30 B

- Requirements for exempted LMO FFPs should
ensure no environmental impacts would occur,
even if an escape should happen by accident

IHEAEAE
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Issue 8 —
Industry Views on Alternative 2
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« Given the continued development of biotechnology
crops In exporting countries around the world:

IHEI@NRL] BETNN WA EE

— Industry agrees that No Action to change the
importation requirements of LMO FFPs is not
workable over the long term

— Industry feels the current requirement for a permit for
all commodities is over-regulation and blocks
international trade

16
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Issue 8 —
Industry Views on Alternatlve 2

Posmve Industrv Views on Alternative 2

— Exemption of any LMO approved maybe too broad
under current global conditions, and may not provide
sufficient protection of the U.S. envircnment

— APHIS and other regulatory bodies have not made
progress towards standardized environmental risk
assessments for LMOs.

— This lack of standardization has made trade disruption
a high probability

— Therefore Alternative 2 is preferable at this time

Issue 8 —

Industry Views on Alternative 2

(TEIHE ALY SRR S mw e

« Industry Clarifications reqguested for Alternative 2:

— The requirement of importer certification on a per
shipment basis would be unworkable for U.S.
exports if requested by other countries. Most
trading partners require a single certification from
the product developer, not the importer.

— Industry requests clarification on whether an
exemption from shipment-by-shipment
authorization is possible and, if so, what
information would be required for exemption and
who should provide the required information (e.g.,
importer or developer).
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Issue 8 —

Industry Views on Alternative 2
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« Cautions presented by Alternative 2;

— Industry encourages APHIS to carefully consider
requirements for LMO FFPs that will be protective
of the environment and still promote trade.

— The text of the DEIS (see p. 163) indicates that
APHIS may be tending to over protection given the
following statement: "For the near future, only a
fraction of GE commodities proposed for importation
into the United States will comply with all
requirements and qualify for an exemption.”

Issue 8 —
Industry Views on Alternative 2

—EE T

- Cautions presented by Alternative 2:
— This statement (pg 163) should be reconsidered

— APHIS has over 10 years of commercial
experience with insect protection (Bt) and
herbicide tolerance (HT) traits

— A HT trait developed in a highly domesticated
crop, €.9., rice, in another world area should be
granted an exemption for importation

— Also many other crop X trait combinations would
pose minimal risk to the US environment as LMO
FFPs

12
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Issue 8 —
Industry Views on Alternative 2
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« Cautions presented by Alternative 2:

— APHIS has a history safe importation of crop commodities
without impact on the environment. An over-emphasis on
pathways for exposure could create an inflated perception
of risk resulting from incidental releases that occur within
the importing system

LAl

L BRI

— The concept of pathways could result in an unscientific and
unacceptable zero tolerance threshold for incidental
release. APHIS could foster the misrepresentation of
LMOs as being more “risky” than conventional
commodities, which would be inaccurate and contrary to
the scientific consensus to date. \{
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Issue 8 —
Industry Views on Alternative 2
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« Cautions presented by Alternative 2:

— APHIS must look more broadly than pathways and
potential viability to develop requirements for exemptions
or expedited reviews

1T A ) ETE

— APHIS must consider the degree of domestication or
weediness of the conventional commodity and experience
with safe importation

— In most cases, introduction of one or more genes into a
domesticated crop for FFP is unlikely to affect the
environment

APHIS should consider whether or not the commodity is
cultivated in the U.S., and whether breeding and
production practices would give an advantage to the trait

| 'y i1
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Issue 8 —
Industry Views on Alternative 2

I 1

« Cautions presented by Alternative 2:

— APHIS should consider the nature of the trait and
its relationship to the environment in the U.S.

— For example, a disease protection trait in a crop
would be environmentally neutral if the pathogen
Is not found in the U.S., or in the areas where the
LMO FFP will be imported.
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Issue 8 —
Industry Views on Alternative 2
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« Considerations for Alternative 2:

— In developing risk assessment requirements for
imported LMO FFPs, APHIS should examine risk
assessments developed for domestic products
and risk assessments developed by international
organizations to which the U.S. is a party

— For example, APHIS has developed a process
that allows for the Low-Level Presence (LLP) of
regulated materials in field trials

24 )
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Issue 8 —
Industry Views on Alternative 2
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« Considerations for Alternative 2:

— A LLP assessment could be the basis for a risk
assessment of an imported LMO FFP, this will
address environmental safety concerns while
ensuring our trading partners accept this
requirement

— In developing the requirements, APHIS should
consider the assessment made by the country of
origin under guidelines established by the Codex
Alimentarius or the OECD g

Issue 8 —
Industry Views on Alternative 2
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» Considerations for Alternative 2:

— APHIS has a history of safely importing crop
commodities

— APHIS must look to existing systems to develop
workable requirements that will protect the
environment

— A practical decision process, based on scientific
principles, can be developed for exemptions or
an expedited review process

15
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Summary

T T T A e e e R e e e e L R S S R

« USDA DEIS document released for public
comment in July 2007

« Document is online at
http://www.aphis.usda.gov/biotechnology/EIS ind

ex.shtml

For LMO FFP, USDA proposes # 2

Public comment period closed in October 2007
USDA now reviewing comments received

Next step for USDA to publish the final decision

Y
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Risk and Safety Assessments of GMOs

2nd International Workshop on Environmental Risk
Assessment / Biodiversity Assessment of GMOs
28 November 2007, Tokyo, Japan

Piet van der Meer

HORIZONS

Topics:

1. GMOs from Lab to Market; Types of Regulations

2. Biosafety in International Agreements

3. The EU Regulatory Framework for GMOs

4. Food/Feed Safety Assessment vs Environmental Risk Assessment
5. Principles and Methodology for Food/Feed Safety Assessment

6. Principles and Methodology for Environmental Risk Assessment
7. Case studies on Environmental Risk Assessment

8.  GMOs approved for market release in EU HURIZONS

17



Application of Biotechnology in Agriculture

Conventional Breeding

Greenhouse
Field testing
Variety registration
Commercialization

7
Grown by farmers
Commodity trade
Food and Feed — maize, corn
Processed Products — oil,
flour, ethanol

Modern Biotechnology

Laboratory
Greenhouse
Field testing
Variety registration
Commercialization

7
Grown by farmers
Commodity trade
Food and Feed — maize, corn
Processed Products — oil,
flour, ethanol

HORIZONS

Application of Biotechnology in Agriculture

Conventional Breeding

Greenhouse
Field testing
Variety registration
Commercialization

7
Grown by farmers
Commodity trade
Food and Feed — maize, corn
Processed Products — oil,
flour, ethanol

18

Modern Biotechnology

Laboratory
Greenhouse
Field testing
Variety registration
Commercialization

N7
(Grown by farmers
Commodity trade
Food and Feed — maize, corn
Processed Products — oil,
flour, ethanol

HORIZONS



Regulations relevant to biotechnology

Types of regulations:

>

Product Regulation, e.g: seed registration, pharmaceuticals,
pesticides, etc.

Generic Regulations, e.g: IPR, ethics, liability, etc.

Safety Regulations, e.g: environmental safety (biosafety), food
and feed safety, worker protection

HORIZONS

Biotechnology Re_gulation - History

The Convention on Biological Diversity (1992);

Article 8: “In situ conservation of biodiversity”
Art. 8.g: Obligation to develop National Biosafety Systems

Art. 19: “Handling biotechnology and distribution of its
benefits”

- Art.19.2: promote and advance priority access to the results
and benefits arising from biotechnologies

- 19.3: Consider a protocol on biosafety

HORIZONS
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Multilateral agreements relevant to biotechnology

The Cartagena Protocol on Biosafety (CPB)

«  Sets up procedures for transboundary movement of living
modified organisms in absence of national regulations

«  Mechanism for information sharing - Biosafety Clearing House
«  Agreed principles and methodology for risk assessment
«  www.biodiv.org/biosafety

*  Egypt Party since 2004
HORIZONS

EU Regulatory Framework for GMOs

Directives:

- 90/219 on Contained Use of GMMs, as amended by Dir. 98/18
- 2001/18/EC on the Deliberate Release of GMOs

Regulations:

- 1829/2003 on Genetically Modified Food and Feed

- 1830/2003 on Labeling and Traceability of GMOs

- 1946/2003 on the Transboundary Movements of GMOs

- 726/2004 Medicinal Products for human and veterinary use

HORIZONS

20



EU Regulatory Framework for GMOs

Placing on the market of GMOs :

Food and Feed import: Regulation 1829/2003,
e EFSA + involvement of CAs for Food/feed Safety
* Involvement of the 2001/18 CAs for Env. Risk Assessment

Food and Feed and Cultivation: Regulation 1829/2003
* EFSA +involvement of CAs for Food/feed Safety
* Leadingrole of the 2001/18 CAs for Env. Risk Assessment

Cultivation - Non food (e.g. ornamental flowers): Directive 2001/18
* The 2001/18 CAs for Env. Risk Assessment
* EFSA in advisory role in case of objections - ‘SCP’

HORIZONS

EU Regulatory Framework for GMOs
Actors:
* The European Food Safety Authority (EFSA)

* Competent Authorities for Food/Feed Safety of the 25 Member
States

*  Competent Authorities for Environmental Safety of the 25
Member States

*  The European Council

* The European Commission

' HORIZONS

21



Food/Feed vs Environmental assessment - Similarities

Similarities: Structured, Stepwise and Comparative

Structured: looking at:
— Relevant characteristics of host and insert
— Direct effects from new gene product and/or resulting trait

— Possible unintended effects as indicated by changes in
composition, phenotype, metabolic pathways etc.

Stepwise: early steps in the risk assessment will indicate whether
or not additional testing is required.

Comparative: comparator is the non modified host organism

Food/Feed vs Environmental assessment - Differences

Food/Feed Safety assessment
— Looks at final product
— Descriptive: looks at changes that have occurred in the product
— Direct effects: focus is on the gene product (e.g. Bt)
— Unintended changes: focus is on changes in composition

Environmental Risk Assessment:
— Looks at all developmental stages

— Predictive: aims to predict what is likely happen in the
environment (hence: ‘risk’ assessment)

— Direct effects: focus on the trait (e.g. insect resistance)
— Unintended changes: focus is on phenotypic changes

HORIZONS
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Comparative GMO Food/Feed safety assessment

Stepwise approach

Step 1: two main elements:
1. Intrinsic properties and functions of the gene-product

2. Possible unintended changes as result of insertion or
expression

Step 2 — if indicated by step 1:

Further toxicological and/or nutritional testing
— Focus on observed differences
—  Case-by-case decision

HORIZONS

Environmental Risk Assessment

Objective {e.g. Biosafety Protocol, EU Directive):

The objective of risk assessment is to identify and evaluate the
potential adverse effects on the environment (conservation and
sustainable use of biological diversity), taking also into account
human health.

>> Risk is a function of Harm and Exposure

HORIZONS
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Environmental Risk Assessment - Principles

General principles of risk assessment

Scientifically sound and transparent
« Case by case

»  Comparative — identified risks are compared with the risks
posed by the non-modified recipients

»  Addressing uncertainty

HORIZONS

Environmental Risk Assessment - Methodology

Methodology

*  Procedure: Follow a number of steps

«  Substance: Take into account a number of parameters

HORIZONS
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Environmental Risk Assessment - Methodology

Steps:

»  Hazard identification - identification of relevant genotypic and
phenotypic changes

«  Likelihood estimation - taking into account exposure and the
likely potential receiving environment

»  FEvaluation of the consequences

o Estimation of overall risk - based on the evaluation of the
likelihood and consequences of the identified adverse effect

Risk managcement - An assessment as to whether or not the risks
are acceptable or manageable HORIZONS

Environmental Risk Assessment - Methodology

Take into account the relevant characteristics of:

a. The recipient organism or parental organisms.

b. Inserted sequences, the donor(s) and the transformation system.
c. Theresulting LMO

d. The intended use (e.g field trial or commercial use)

e. The receiving environment.

HORIZONS

25



Environmental Risk Assessment - Methodology

Five steps: 1) hazard, 2) likelihood, 3) consequences, 4) overall

risk, 5) risk management

Takes into account: a) host, b) inserted genes, ¢)resulting GMO,
d) type of activity, e) likely receiving environment.

» Need for systematic approach: Start ‘gene by gene’, then

consider genes together, then consider GMO as a whole

» worksheets

HORIZONS
Potential adverse |Likelihood Consequence  JRisk
effect (hazard)
* scientifically « Highly likely « Major « High
plausible scenario * Likely » Intermediate « Moderate
« unlikely s Minor « Low
« Highly unlikely | « Marginal » Negligible

26




GMOs approved for market release in EU

» Since 1990: GMOs approved under Directive No 2001/18/EC on
deliberate release of GMOs

»> Before 18 April 2004: Novel Food Regulation (EC) No 258/97:

» After 18 April 2004: Regulation (EC) No 1829/2003 on
genetically modified Food and Feed:

HORIZONS

~ GMOs approved on the market in EU

Authorised under Regulation (EC) No 1829/2003: |

» Cotton: MON 1445, MON15985, MON15985 x MON 1445,
MONS531, Cotton MON531 x MON1445

» Maize Btll, DAS1507, GA21, MON&10, MON&63, MONS&63 x I
NK603, MONB63 x MON810, NK603, NK603 x MONg810,
T25%*, DAS59122, DAS1507xMONG603, DAS59122

> Oilseed rape GT73, Swede-rape, MS8, RF3, MS8xRF3, T45,

> Soya MON40-3-2

» Sugar beet H7-1
* Approved for cultivation - ** No variety registration HORIZONS




GMO Assessment in the European Union

Thank You!

HORIZONS

28



GMO assessment in the European Union

Piet van der Meer

2nd International Workshops on Environmental Risk Assessment / Biodiversity Assessment of
GMOs, November 28th, Tokyo, Japan, ILSI Japan.

1. GMO from Lab to Market - Applicable Regulations

Introduction

The global society currently faces many dramatic changes, such as population growth, poverty
alleviation, change in djets, move from rural to urban areas, reduction of available arable land
and water, environmental stress, climate change, need for renewable resources. These changes
will require that agricultural production of food, feed and fiber has to increase, intensify and
diversify, which is only possible if farmers have access to a wide range of technologies, including
products of modern biotechnology.

Breeding can only recombine genes that a crop has on its chromosomes, e.g. if genes for a
particular insect resistance do not exist in the genome, no amount of breeding will never achieve
resistance. Genetic engineering allows one to take the needed genes from wherever they may
exist, and put them into the crop, so that the traits are now in the seed. The universality of the
genetic code allows one to get the gene from any organism and place it — with some
modifications — in any other organisms.

Private and public sector throughout the world conduct massive research in modern
biotechnology to strengthen the sustainable production of food, feed and fibre, to address water
shortage, to improve health care and environmental protection.

Development of agrobiotech products follows several of steps from the discovery of a gene and
trait to the final commercialization and distribution, which can take 7-15 years and up to 100
million USD.

The developmental stages from ‘Lab to product” include:

— Laboratory
— Greenhouse
— Field testing
— Variety registration
— Commercialization
— Grown by farmers
— Commodity trade, e.g:
o Food and Feed - maize, corn
o Processed Products — oil, flour, ethanol

29



Biotechnology products currently available to farmers are mainly soy beans, maize, cotton and
canola, with the traits: herbicide tolerance, insect resistance and combinations of the two.

R&D in the pipeline of the private sector focuses on soy beans, corn, cotton and canola, and the
traits include: agronomic iraits (new generations of herbicide tolerance and insect resistance,
stacks, yield enhancement, nutrition uptake, drought tolerance), processing traits: (e.g. lysine,)
and consumer fraits: (e.g. omega 3 fatty acids, oleic acid, nutritional value).

R&D in the public research sector focuses on a large variety of crops, such as wheat, maize, rice,
sorghum, cassava, sweet potato, yams, potatoes, cowpeas, bananas, millet, pigeon pea, etc. The
traits under research include: drought and salt tolerance, pest (insects, nematodes) resistance,
disease (virus, fungus, bacteria) resistance, nutritional enhancement (e.g. zinc, iron, proVitamin
A).

Regulations

Because of the ‘novelty’ of products developed through genetic engineering, which — in theory —
allows for unlimited possibilities of combining different genetic backgrounds, in most countries a
number of regulations apply to modern biotechnology and its products.

Different types of national regulations that are relevant to biotechnology include:

— Safety Regulations, e.g: environmental safety (biosafety), food and feed safety, worker
protection

— Product Regulation, e.g: seed registration, pharmaceuticals, pesticides, etc.

— Generic Regulations, e.g: IPR, ethics, liability, etc.

Generally, there are two different types of safety regulations:

— ‘Risk’ - based regulations, which address cases of known risks for human health or the
environment, such as regulations for hazardous chemicals, pathogens and food
contaminations such as aflatoxins.

— ‘Novelty’ - based regulations, which address cases of ‘novelty’ where there is not yet
sufficient familiarity to establish whether certain compound or organisms may have an
adverse impact on human health or the environment, such as for food additives. The scope
of these regulations is typically broad, in order to bring as many ‘novel’ compounds under
the assessment. GMO regulations typically fall under this category.
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2. The EU Regulatory Framework for safety of GMOs
The EU Regulatory Framework for safety of GMOs comprises of Directives and regulations.

Directives have to be transformed into national legislation before whereas Regulations are
directly applicable

The relevant Directives are:

- Directive 90/219/EC on Contained Use of GMMs, as amended by Dir. 98/18
- Directive 2001/18/EC on the Deliberate Release of GMOs

The relevant Regulations are:

- Regulation 1829/2003 on Genetically Modifted Food and Feed

- Regulation 1830/2003 on Labeling and Traceability of GMOs

- Regulation 1946/2003 on the Transboundary Movements of GMOs

- Regulation 726/2004 Medicinal Products for human and veterinary use

For Placing on the market of GMOs the following may apply:

— Food and Feed import: Regulation 1829/2003,
o EFSA +involvement of CAs for Food/feed Safety
o Involvement of the 2001/18 CAs for Env. Risk Assessment

— Food and Feed and Cultivation: Regulation 1829/2003
o EFSA +involvement of CAs for Food/feed Safety
o A 2001/18 CA will be ask to take aJeading role in preparing the Environmental.
Risk Assessment

— Cultivation - Non food (e.g. ornamental flowers): Directive 2001/18
o The dossier will be submitted thorugh the procedure 0of 2001/18
o Leading role of the 2001/18 CAs for Env. Risk Assessment
o EFSA plays an advisory role in case of objections, in which it will play the role of
the former Scientific Committee on Plants.

The different actors in this regulatory framework are:
— The European Food Safety Authority (EFSA)
— The Competent Authorities for Food/Feed Safety of the 25 Member States
— Competent Authorities for Environmental Safety of the 25 Member States
— The European Council
— The European Commissicon
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3. Food/Feed Safety Assessment vs Environmental Risk Assessment

The above regulatory framework addresses Food/Feed Safety Assessment vs Environmental Risk
Assessment, which have a number similarities and a number of differences.

Similarities:

The similarities between Food/Feed Safety Assessment and Environmental Risk Assessment are
that they are Structured, Stepwise and Comparative.

—  Structured. looking at:
o Relevant characteristics of host and insert
o Direct effects from new gene product and/or resulting trait
o Possible unintended effects as indicated by changes in composition, phenotype,
metabolic pathways etc.

—  Stepwise: early steps in the risk assessment will indicate whether or not additional testing
is required.

—  Comparative: comparator is the non modified host organism

Differences
The differences between Food/Feed Safety Assessment and Environmental Risk Assessment are

—  Food/Feed Safety assessment
o Takes place in the final stage -- looks at final product
o Descriptive: looks at changes that have occurred in the product
o For direct effects main focus is on the gene product (¢.g. Bt)
o For unintended changes to the GMO: main focus is on changes in composition

—  Environmental Risk Assessment:
o Takes place in all developmental stages
o Predictive: aims to predict what is likely happen in the environment (hence: ‘risk’
assessment)
o For direct effects main focus on the trait (e.g. insect resistance)
o For unintended changes to the GMO : main focus on phenotypic changes, e.g.
survivability
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4. Principles and Methodology for Food/Feed Safety Assessment

A key aspect of Food/Feed Safety Assessment is its stepwise approach

Step 1: Look at:
I. Intrinsic properties and functions of the gene-product
2. Possible unintended changes as result of insertion or expression

Step 2 —if indicated by step 1:
a. Further toxicological and/or nutritional testing
b. Focus on observed differences
c. Case-by-case decision

Looking at the intrinsic properties and functions of the gene product, means an assessment of :
— Toxicity
— Allergenicity
— Dependent on the case: case-specific topics, such as:
o Nutritional changes
o Transfer of antibiotic resistance markers

Looking at Compositional Analysis entails looking at Macro/micronutrients, antinutrients, toxins,
etc. These parameters differ between organisms, and relevant parameters can be found in, for
example, the OECD consensus documents

The assessment aims to identify an identify differences that are significant and relevant to
food/feed safety in comparison with near isogenic conventional counterpart(s).

These data are collected during multiple seasons and of different locations.

The ILSI-database provides background values and specified methodologies.

5. Principles and Methodology for Environmental Risk Assessment

The Objective of environmental risk assessment of GMOs as defined in the Biosafety Protocol
and the EU Directives is: to identify and evaluate the potential adverse effects on the environment
(conservation and sustainable use of biological diversity), taking also into account human health.

Risk is a function of Harm and Exposure

The generally accepted principles of risk assessment are:
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a. Scientifically sound and transparent
b. Case by case

¢. Comparative — identified risks are compared with the risks posed by the non-modified
recipients

d. Addressing uncertainty

The basic methodology of environmental risk assessment entails:
— Procedure: Follow a number of steps

— Substance: Take into account a number of parameters

The steps followed in risk assessment are:

1. Hazard identification - An identification of any novel genotypic and phenotypic characteristics
associated with the living modified organism that may have adverse effects on biological
diversity in the likely potential receiving environment, taking also into account risks to human
health;

2. Likelihood estimation - An evaluation of the likelihood of these adverse effects being realized,
taking into account the level and kind of exposure of the likely potential receiving environment to
the living modified organism;

3. An evaluation of the consequences should these adverse effects be realized.
4. Estimation of overall impact - An estimation of the overall impact posed by the living
modified organism based on the evaluation of the likelihood and consequences of the identified

adverse effects being realized:

5. Risk management - An assessment as to whether or not the risks are acceptable or manageable,
including, where necessary, identification of strategies to manage these risks.

Risk assessment takes into account the relevant characteristics of:
— The recipient organism or parental organisms.
— Inserted genes and sequences and relevant information about the donor(s) and the
transformation system.
— The resulting LMO
— The intended use (e.g field trial or commercial use)
— The receiving environment.
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6. Case studies on Euvironmental Risk Assessment
Five steps: 1) hazard, 2) likelihood, 3) consequences, 4) overall risk, 5) risk management

Takes into account: a) host, b) inserted genes, c)resulting GMO, d) type of activity, e) likely
receiving environment.

Need for systematic approach: Start ‘gene by gene’, then consider genes together, then consider
GMO as a whole

Worksheets added as annexes.

7. GMOs approved on the market in EU

— Before 18 April 2004: Novel Food Regulation (EC) No 258/97 :
o Geneticaliy modified food authorised (links to web site will be added)

— After 18 April 2004: Regulation (EC) No 1829/2003 on genetically modified food and
feed :
— Genetically modified food and feed authorised
—  Geneticallv modified food and feed pending authorisation
- Directive No 2001/18/EC on deliberate release of GMOs
— Genetically modified feed authorised
— pending authorisation

Authorised under Regulation (EC) No 1829/2003:

Cotton: MON1445, MON15985, MON15985 x MON1445,
MONS531, Cotton MONS531 x MON1445

Maize Btll, DASI507, GA21, MONSI0, MONB863, MONB63 x
NK603, MON863 x MONSTO0, NK603, NK603 x MONSI10,
T25*%* DAS59122, DAS1507xMON603, DAS39122

Qilseed rape GT73, Swede-rape, MS8, RF3, MS8xRF3, T43,

Soya MON40-3-2

Sugar beet H7-1

* Approved for cultivation —
** No variety registration
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<Summary>

Through the discussion among the stakeholder such as researchers, regulators and industry people world-
widely, we would like to find the best way for the environmental risk assessment based upon science. For
this purpose we had held the “1st International Work Shop on Environmental Risk Assessment / Biodiversity

Assessment of GMO” in 2006. We have succeeded to introduce the principle of the risk which is (hazard

2nd International Workshop on Environmental Members of ILSI Japan
Risk Assessment / Biodiversity Assessment of International Workshop Taskforce
Genetically Modified Organisms
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39



% 2 O@mTHRABYOEDSREEETIRICRI BRI ay JRE

x exposure) among the regulators, government and scientists in Japan. On the contrary there were some
requests to know more concrete examples relating the risk among the world. So we consider that the lectures
which are more concrete and focused on specific matters should be presented in 2007.

This is the second international workshop relating to the Environmental Risk Assessment/ Biodiversity
Risk Assessment of GMO. We invited 2 speakers from US and EU, Ms. Denise Dewar, an executive director
of CropLife international, USA, gave us the introduction of LMOQ-FFP (Living genetically modified organisms
imported only for food, feed, or for processing.) and USDA’s and industries’ positions for article 8 in USDAs
Draft for Environmental Impact Statement (DEIS). Dr. Piet van der Meer, who is a director of consulting

company and also a guest professor of Ghent University, introduced us EU’s situation on an environmental risk

sciences. We had good feedback from the attendants.

assessment together with brainstorming training on the environmental risk assessment.
We had 60 attendants from government, universities, and private companies etc. We believe that the work

shop could give them a good opportunity to notify and to discuss the envirenmental risk assessment based upon
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