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i First Breakout Session
ﬁlfb‘}g’,jj - Host Organism
Tolerant
Soybean .
oy . Donor Organism
g . Molecular Characterization
3 . Modification Process
) . Characterization of Inserted DNA
-g . Genetic Stabllity of the Inserted DNA
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a=a== Host Organism

H:f;,’g,‘jf' - Knowledge of the host organism and the
Tolerant counterpart foods are used as the basis for
Soybean comparison with the novel food

@ Natural range and variation of key:

3 - Nutrients

<y - Vitamins, cofactors, essenhal amino acids

'g . Toxicants

S - Glycoalkaloids, glucosinolates, cucurbiticin
'_':'_ o » Anti-nutrients

g g . Soybean trypsin inhibitor

(= - Allergen
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ol 2 .
Donor Organism
ﬁ:fb‘}gjj - Potential allergenicity and/or pathogenicity
Tolerant of the donor organism ,
Soybean
. Introduced proteins from known sources of
& allergens must be considered potential
g allergens until proven otherwise
A
'g - The donor genes - and in particular the
. “c: protein products encoded by them
conal .
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o=
.z m:

et Molecular Characterization
ﬁ:fb‘,‘f:,*j;z - The transformation system
Tolerant . Microparticle bombardment
Soybean
. Molecular characterization of the inserted
DNA

3 + Insert number
& .
P11 Insert composition
.g - Genetic stability of the introduced trait
|.|,°, . Segregation analysis
'a; > . Stabillity of the inserted DNA
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E*I == == Microparticle Bombardment
o2 . Used to directly deliver DNA fo the host
Tolerant genome
Soybean

. Plasmid or linearized DNA fragments are
o fixed to tungsten or gold particles, which are
N accelerated into the host cell at high speed,
g penetrating the nucleus
=
= - In the nucleus, DNA separates from the
sl carrier particle and can become integrated
"§ g into the host genome




E*I == == Microparticle Bombardment
o2 . Used to directly deliver DNA fo the host
Tolerant genome
Soybean

. Plasmid or linearized DNA fragments are
o fixed to tungsten or gold particles, which are
N accelerated into the host cell at high speed,
g penetrating the nucleus
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= - In the nucleus, DNA separates from the
sl carrier particle and can become integrated
"§ g into the host genome
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E*l = = Second Breakout Session
ﬁ:f;,g{:;z - Expressed Material/Effect
Tolerant

Soybean . Nutritional Data

3 . Toxicity

S

- - Allergenicity
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E*! = == Expressed Material / Effect

g:fbﬁ:: - Knowledge of which genes are expressed
Tolerant

Soybean | Characteristics, concentration and

localization of expressed producis

-1

% . Consequences of expression

(4]

- . And, in cases where the modification resulis
p— in the production of antisense mRNA, the
ol consequences of altering the expression of
'§ 2 an endogenous gene must be evaluated
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*. Heslth  Sanis

GTS 40-3-2
Herbicide
Tolerant
Soybean

Novel Food Case

Study

= NUtritional Assessment

. All plant breeding methods, traditional and
modern, have the potential to alter the
nutritional value of the plant or lead to
unexpected changes in the concentrations
of various natural toxicants or anti-nutrients

- The safety assessment should consider the
potential for any change in nutritional
composition as well as the potential for any
change in the bioavailability of key nutrients

=5

GTS 4032
Herbiclde
Tolerant

Soybean

Novel Food Case

Aim of Nutritional Assessment

- For GM plants that were not developed to
have intentionally altered nutritional value, the
aim of the nutritional evaluation is to
investigate whether there have been
unintentional changes in levels of key
nutrients, toxicants, allergens and anti-
nutrients




a—a= Compositional Analysis
GTS 40-3-2 .
Herbicide - Protein
Tolerant . Fat
Soybean Fibre
. Starch
3 - Amino acid composition
g . Faity acid composition
t . ASh
“g- . Sugars
-— Calcium
gg . Phosphorous
4

- Very few foods consumed today have been
subjected to rigorous toxicological
assessment

. For the thousands of new foods placed on
the market each year, it is generally
assumed that if individual ingredients are
safe, then new combinations of these are
equally safe

. Consumption of large amounts of any single
food would likely result in adverse effects

Novel Food Case

Study




E*l = ==, Toxicological Considerations

GTIS40-3-2 | jnproduced genes are often derived from

Herbiclde microorganisms that do not have a history of

Tolerant significant consumption by humans

Soybean . Bt proteins (Cry1Ab, Cryl1Ac, Cry3A...) from Bacillus
thuringiensis

- PAT enzyme from Sireptomyces viridochromogenes, S.
hygroscopicus

- EPSPS from A. fumefaciens

However, in some cases the protein products of

Infroduced genes have been consumed In significant

amounts

- Viral coat proteins from transgenic potatoes, papaya

S and squash

g . Isolated plant genes that have been modified by In vitro
site-directed mutagenesis and re-inserted (e.g. mEPSPS
in GA21 maize)

uqvel Food Case

Herbidde ° A related issue is the possibility of

Tolerant vnintentionally modifying metabolic

Soybean pathways as a consequence of gene
insertion, thus affecting concentrations of
endogenous toxicants

Since the toxic potential of endogenous
toxins is already known, toxicological
assessment is not required but determination
of their levels is necessary as part of the
compositional/nutritional analysis

Novel Food Case

Study




Novel Food Case

Study

GTS 40-3-2
Herbicide
Tolerant
Soybean

+1z= = Focus on the Defined Difference(s)

. The principal focus of toxicity evaluation
is/are the protein expression produci(s) of
the inserted gene(s)

- The inserted DNA, in itself, does not pose a
food safety concern

Movel Food Case

Study

. Protein Toxins

. Generally, novel proteins, like other dietary
proteins, have a predictable metabolic fate upon
ingestion —- they are broken down to their
constitutive amino acids under digestive
conditions

Proteins that behave this way, or are inactivated
by heat (as in processing) are unlikely to exert
adverse affects

Protein toxins (and allergens) tend to be resistant
to digestion - this is a necessary but not a
sufficlent condition, as in the absence of other
toxicological evidence there is no consensus on
resistant proteins being a higher risk




E“ == == In Vitro Studies
GTS 40-3-2 . I . . -
Herbicide - Digestibility assays - incubating purified
Tolerant protein with simulated gastric and intestinal
Soybean fluids and determining the extent of
degradation over time

-1

% . Heat inactivation assays

(4]

'g . Amino acid sequence comparisons
"

D I

!¢! = == Animal Studies
g:fb‘}g'j';z - Commonly used for the safety ass.essment of
Tolerant many compounds, including pesticides,
Soybean pharmaceuticals, industrial chemicals and
food additives
- Works well for substances of known purity, no
g nuiritional value, low potential for human exposure
o - therefore easy to test at high multiples of
& anticipated exposure and determine no observed
L —§ effect levels (NOELs) — and thus establish safe
‘ g upper limits (e.g. acceptable dally intakes)
T
s> - Problematic with whole foods but can be
= =y used o investigate acute oral toxicity of
§ ) purified proteins

I



Eu = == Allergencity Assessment Strategy
GTS 40-3-2 . e
Herbicide ° Decision tree strategy
Tolerant . Gene source
Soybean - Physiochemical properties (MW, heat and
processing stability, digestive stability)
- Immunologic analysis (RAST)
g - Amino acid sequence homology
23 - Prevalence in foods
[ &
'g - Totality of assessments provides reasonable
“9_ assurance that foods will not be rendered
—-— newly allergenic
g ;




Toxicology and Food Safety

Very few foods consumed today have been
subjected to rigorous toxicological assessment

For the thousands of new foods placed on the
market each year, it is generally assumed that if
individual ingredients are safe, then new
combinations of these are equally safe

Consumption of large amounts of any single food
would likely result in adverse effects

Toxicological Considerations

Introduced genes are often derived from
microorganisms that do not have a history of
significant consumption by humans

— Bt proteins (CrylAb, CrylAc, Cry3A...) from Bacillus
thuringiensis

— EPSPS from A. tumefaciens

However, in some cases the protein products of
introduced genes have been consumed in
significant amounts

— Viral coat proteins from transgenic potatoes, papaya
and squash '

2
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Unintended Effects

* A related issue is the possibility of unintentionally
modifying metabolic pathways as a consequence
of gene insertion, thus affecting concentrations of
endogenous toxicants

* Since the toxic potential of endogenous toxins is
already known, toxicological assessment is not
required but determination of their levels is
necessary as part of the compositional/nutritional
analysis

Focus on the Defined
Difference(s)

» The principal focus of toxicity evaluation
is/are the protein expression product(s) of
the inserted gene(s)

» The inserted DNA, in itself, does not pose a
food safety concern




QUESTIONS TO CONSIDER

-Is novel protein expressed in edible tissue
of GM crop?;

-Expression levels in various plant tissues,
particularly parts consumed, and

‘What types of processing the food will be
subjected to prior to consumption?

In Vitro Studies

 Digestibility assays — incubating purified
protein with simulated gastric and intestinal
fluids and determining the extent of
degradation over time

» Heat inactivation assays

* Amino acid sequence comparisons

1 6




ANIMAL TOXICITY
STUDIES

Acute Studies

For newly expressed proteins in GM foods, few proteins in nature
which exert toxic activity do so in acute timeframe (e g dipthena
toxin, certain snake venoms),

Acute studies not meant to be substitutes for long-term studies as
misconstrued by many,

Toxicity studies must be well designed and conducted according to
internationally accepted guidelines —e g OECD guidelines,

-Most commonly used acute study Is one very high dose by gavage
followed by 14 day observation period including daily clinical
observations, food and water consumption, weight measurements,
post mortem examination

1 7

TOXICITY STUDIES

Pharmaceuticals, Ag/Vet chemicals, food additives.

‘Well characterised, known punty, no nutnitional value, human
consumption low,

‘Relatively easy to feed to animals at a range of doses (dose-
response, several orders of magnitude above expected human
exposure levels) to identify potential adverse effects,

By determining the level of exposure at which no adverse effects
occur, a safe level of exposure for humans can be established
Including appropriate safety factors




' TOXICITY STUDIES

Foods.

-Foods complex mixtures charactensed by wide variation in
compositional and nutritional value,

-Due to bulk, fed to animals only at low multiples of amounts likely
present in human diet,

-Dose-response not possible in most cases,
-Need to maintain nutritional value and balance of diet,

-Poorly balance diet will compromise interpretation feeding studies,
small effects related to component will be confounded,

-Ethical considerations

Allergenicity Assessment
Strategy

Decision tree strategy
— Gene source

— Physiochemical properties (MW, heat and processing
stability, digestive stability)

— Immunologic analysis (RAST)
— Amino acid sequence homology
— Prevalence 1n foods

 Totality of assessments provides reasonable
assurance that foods will not be rendered newly

allergenic
1 10




m_WeI Food Case

+pz= = GTS 40-3-2: Soybean Toxicants,

Antinutrients, and Allergens

40-3-2 . .
ﬁlfbicide . Natural source of several antinutrients:

Tolerant - Trypsin inhibitors
Soybean . Lectins (soybean hemagglutinin)

- Phytoestrogens (genisteln, daidzein and
coumesterol_

. Stachyose, raffinose
. Phytic acid

Known cause of food allergies

- Although not completely characterized, proteins
that are iImmunoreactive with the sera from
sensitized individuals have been identified -

proteins (as identifled by iImnmunoblotting
techniques)

T~
g number may be between 9 and 15 different
Sk
d

& T 5
< TTRE

hd B o
Donor Organism
4032 . Potential allergenicity and/or pathogenicity
Tolerant of the donor organism
Soybean
- Introduced proteins from known sources of
@ allergens must be considered potential
f.g allergens until proven otherwise
x4
B . The donor genes - and in particular the
E protein products encoded by them
w—
H
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+pzz =t GTS 40-3-2 Example
L]
= Potentially Inserted Sequences
ﬁTSb‘:‘%j’ -2 Genetic Element Size (kb)  Function
T elr cl te P-E35S 061 Duplicated/enhanced CaMV 35S promoter
o etl;a n CTP4 0.22 Chloroplast fransit peptide signal sequence
SOY ean CP4 EPSPS 138 C-terminal portion of EPSPS from A.
tumefaciens straln CP4
NOS 3 0.26 3' untransiated reglon from nopaline
synthase gene (A tumefaciens)
aQ KAN 132 Neomycin phosphofransierase Il encoding
w gene from Tn5 transposon of E cofl
. orl-puc 045 E. coll origin of replication from plasmid
Q puUC11¢?
ﬂ LAC 0.24 Partial E coll lacl coding sequence
= P-MAS 0.42 Mannopine synthase promoter region
GUS 181 E. coll beta-glucuronidase encoding gene
o
m for use as scoreable marker
iang 753 0.43 3' untranslated reglon from the soybean 78
u ' storage protein alpha subunit
. E CMoVb 0.57 Figwort mosalc virus 35S promoter

+sp:== == GTS 40-3-2 Example
Plasmid Map

Region of DNA inserted
into GTS 40 3 2

GIS4032
Herbicide
Tolerant

Soybean

PV-GMGTO04
BamH 7781 10511 bp

EcoRl 7763

—

Novel Food Case
udy




E*I = =« 'The Inserted DNA - Insert Number
GTS 40-3-2

Herbicide Inserted Element

Tolerant A

Soybean r ‘ ) N\

—f N Gene A  HHH. 7Y Gehe R H e

a I :I:tl’aebelled cDNA

gg BamH|

[ ) ==| Should

) — Genomic DNAZH! diggst Southern , yleld a

o plot single band
“°_ If one insert
-—

fu

+1:= = GTS 40-3-2 Example
Insert Number I
p— — il
H‘Sb‘:gl-géz Southern blot analysis of E 5 3
Tolerant genomic DNA from control E =<
Soybean (lane 2) and 40-3-2 (lane 1)
lines. DNA was digested with ~-120
Spel and probed with 32P-
labelled PV-GMGT04 DNA.
3 Positive control was plasmid
< DNA digested with BamHI - g
[ (lane 1). o 3 -
= 4
| g Preliminary conclusion was . @
L that GTS 40-3-2 contained a S— :
‘a - single site of insertion of PV- 1058 —
E g GMGT04 DNA.
1 23




E*l = == GTS 40-3-2 Example — Stability
GT40-32  southem blot of P i s
Herbicide g § 2 &
Tolerant genomic DNA from GTS % 3
Soybean 40-3-2 R3 and Ré =R
progeny generations
digested with Hindlli
and probed with 32P- 3 .
@ labelled PV-GMGT04 3 W oo
o DNA. 'E 3166 A
Q E 2524 i.*.:
= 1536 b
Q ]
=
i
< ‘{h A B C D

I3
&
)
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Expressed Material / Effect

Food Safety
Assessment Workshop

Singapore, July 2001

' Office of Fosd
g Biotechnology

o1 = Hazard Identification Requires

g:fb‘:g‘iz . Knowledge of which genes are expressed

Tolerant

Soybean characteristics, concentration and
localization of expressed products

-1

§ . Conseguences of expression

S . And, in cases where the modification results

“0_ in the production of antisense mRNA, the

- consequences of altering the expression of

g g an endogenous gene must be evaluated

&S A B L S



%wl we =, GTS 40-3-2 Example — Identity
3
STS;“Q?'Z Western immunoblot ABCD
eroicide detection of CP4 EPSPS
Tolerant protein in samples of GTS
Soybean 40-3-2 soybean seed (lane
C) or toasted meal 476kDa— @ g. <G
prepared from GTS 40-3-2
@ soybean seed (lane D). s
o Purified CP4 EPSPS from an
- E. coli overexpression
= culture was Included as a
= positive confrol (lane A),
g and a negative buffer
L conirol sample is shown in
.a - lane B.
£z

GTS 40-3-2 Example - Amounts

Quantitation of Sample No. of Mean Range

CP4 EPSPS sites
Tolerant - protein in CP4 EPSPS pg profein / mg fresh wt
Soybean various tissues Leaf 1992 8 0443 0.251-0 789
was Leat 1993 3 0415 0.299-0 601
determined by Seed 1992 9 0288 0 185-0 395
ELISA Seed 1993 4 0201 0127-0 277
GUS
No expression Leat 1992 8 ND
of GUS Seed 1992 9 ND

All samples were frozen Immediately and shipped and
stored frozen Means reported are of site means

ND Not detected

Movel Food Case

Study

I



Nutritional Data

Food Safety
Assessment Workshop

Singapore, July 2001

‘Office of Foud

% Aim of Nutritional Assessment

'v?vﬂ-'-ﬁ‘;‘Lr-oL

S;fbfgd-"j For GM plants that were not developed to

Tolerant have intentionally altered nutritional value,

Soybedn the aim of the nutritional evaluation is to
investigate whether there have been
unintentional changes in levels of key

3 nutrients, toxicants, allergens and anti-

g nutrients

=

.=

=]

m .

w—

L}

I



«1:= = Compositional Analysis

4
jl

SZfb?gj’f . Proximate analysis
Tolerant . Fibre
Soybean | protein
- Fat
@ . Ash
@ . Moisture
& . Carbohydrates
s . Amino acid composition
E .- Fatty acid composition
«= om - Anti-nutritional components (trypsin inhibitors,
g g Iec{ijr;, isoflavone, stachyose, raffinose, phytic
| aci

Office of Foud
. Biotechnolegv

Toxicological Assessment

Food Safety
Assessment Workshop

Singapore, July 2001




E*l == == Toxicological Studies

GTs4032 - Digestibility assays - incubating purified
Herbicide protein with simulated gastric and intestinal
Tolerant fluids and determining the extent of

Soybean degradation over time

a Heat inactivation assays

7

3]

[ ] Acute toxicity study

=

|

“°_ Amino acid sequence comparisons

‘a‘ - - Lack of homology with known toxins can be used
E g as additional evidence for low potential for toxicity

sp= == GTS 40-3-2 Example — CP4 EPSPS
| Digest
Sstﬁg’z e Western immunoblot analysis SGF
Telr‘ cide of purified CP4 EPSPS protein
S° e!;:nt following incubation with
oybean simulated gastric fluid (SGF)
or simulated intestinal flvid
(SIF) - G
L
o e Purified CP4 EPSPS (5, 10 ng:
- lanes A, B), digestive fluid w/o ABCD 0 15 30 60 120 sec
= CP4 EPSPS (C ), and CP4
EPSPS | ff ) %
g SPS In buffer control (D) SIF oan
o . A
& e I ’ :i',f ‘::
- . '\J
23 e oo SO
§ - ABCD 01030 100 min




Allergenicity

Food Safety
Assessment Workshop

Singapore, July 2001

Office of Foud
technology

* Bio

% IFBC/ILSI Decision Tree
S ——— Source of Gene
GTS 40-3-2 Yes /l (Allergenic) I\

Herbicide
Tolerant Solid Phase Immunoassay l Sequence ! I
Simllarity
No (<5 sera)
\ No *

Soybean Commonly
Stabllity to
No (>5 sera) Dlgesttzml
Skin Prick A —
Test
No Yes \

Allergenic
DBPCFC I R

Less Commonly
Allergenic

Novel Food Case

‘Study




Imel Food Case

Tolerant
Soybean

Amino acid
sequence homology

Compared agalnst
sequences of 121
known allergens

No significant
homology based on
epliope size of 8
amino acids

Degradation in
simulated digestive
fluids

Rapldly digested in
simulated gastric fiuid
(Tso < 15sec)

g-l = == GTS 40-3-2 Example — CP4 EPSPS
GTS540-3-2
Herbicide

Table 10 2 Characteristics of known protein
allergens !

Charactenstc Allergens CP4 EPSPS
ARergenx source of gene yes m
Mol wt 10-70 kDa yes yes
Glycosykted yes? no
Similar sequence to allergens yes o
Stable to digeston yes no
Stable to processing yes no
Prevalent proten m fod yes o

1 As described n Taylor (1992) and Taylor er al (1987).
2 Typcaly, but not absolutely.
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9
: Future Challenges for GM
’ Food Safety Assessment
4
¢ William Yan
4 Paul Brent
’
4
4
Future Challenges:

P Communication Strategies
D Capacity Building

D International Harmonization
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® Future Challenges (onr

o

. D Molecular Farming/Pharming

2

® ) Genetically Modified Livestock and Fish

D Functional Foods

'.‘ &

S

® Future Challenges (convy

D Allergenicity Assessment

D Profiling Techniques

""‘

’ D Safety Assessment of Whole Foods

"
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® Future Challenges (onry

&

. D Post-Market Monitoring

&

’ D Time Limited Approvals

vote®




Future Challenges for
Food Safety Assessment
of Agriculture-Related GMOs

A Food Industry Perspective

Anthony C. Huggett
Quality Management, Nestlé

Key Issues for the Food Industry

e Safety Assessment
* Traceability

* Labelling

BHETWIDEENBRBFTEIDHR EDARERE -+



Food Safety Assessments -
Concerns

* Media/Consumer concerns
- “Long term effects”
- Predictive tests for potential allergenicity

* 2nd & 3rd Generation products
~ Nutritionally improved GM crops
- Genetically modified microorganisms

Long Term Effects

* Very little known about long term effects of
consumption of any foods.

* Pre-marketing assessment already gives
assurance that the food is as safe as the
conventional counterpart.

* Possibility of long term effects being
specifically attributable to genetically
modified foods is highly unlikely.




Prediction of Allergenicity

* Allergenicity assessment starts with the premise
that novel proteins are potentially important
allergens and that any proteins derived from
allergenic donors are allergens.

- necessary to prove that they are innocuous

* FAO/WHO 2001 decision tree represents current
state of knowledge

- scientific base In this field is developing rapidly,
database will be need to be updated

- confidence that this approach provides high certainty of
identifying allergens.

Assessment of the Allergenic Potential
of of Foods Derived From Blotechnology

FAO/WHO 2001 _ omn
Decision Tree TR




Transfer of an allergen to soybeans

* Brazil nut 2S albumin storage protein is
rich in methionine and cysteine

* Expressed in soybeans in order to improve
nutritional quality of protein

* Brazil nut is a cause of allergenic reactions

* Tests demonstrated that transgenic
soybeans contained proteins responsible
for Brazil nut allergenicity

* Development of GM soybeans il
was stopped -

Low probability that a new protein
will be an important allergen

«food contains 100,000’s different proteins
* relatively few foods responsible for food allergy

» chances that a completely new protein will be
an important allergen is relatively small

« 8 foods responsible for >90%
cases
peanuts, soybeans, tree nuts,
milk, eggs, fish, crustacea, wheat




Very small amounts of allergic
proteins can cause a reaction

Incidents requiring medical treatment:

6 mg hazelnut in chocolate

50 mg corylin (hazelnut) in a cookie
10 mg casein (milk)

10-190 mg ovalbumin (egg)

Incident resulting in death (anaphylaxis):
60 mg casein (milk)

Scientifically controlled study (observable effect):
0.1 mg peanut protein

Hidden allergens

Most cases of severe food allergic reactions
are due to hidden allergens (unlabelled).

_Une)f<pected presence of an allergen
ina

- - presence of allergenic ingredient not .
ic: iRgted] Rt <

. e 3 | < B
A Ekor . S

= .




Food Industry faces the allergen issue
every day - unrelated to GMOs

* Initiatives must be taken during food
processing to ensure the accurate
labelling of finished products:

Allergy Prevention Plan (GMP/HACCP)

- Product formulation
-Ingredient control

- Rework

- System design and cleaning

Food Safety Assessments -
Concerns

* Media/Consumer concerns
- “Long term effects”
- Predictive tests for potential allergenicity

* 2nd & 3rd Generation products
- Nutritionally improved GM crops
-~ Genetically modified microorganisms




2nd / 3rd Generation GM Products

* Nutritionally improved GM crops (functional
foods)

- added nutritional or health value may lead to
increased or unusual use of food product

* adverse effects due to too high an exposure to active
component (nutritional imbalance or toxicity)

* unusually high exposure to traditional food
components (e.g. anti-nutntional factors, toxicants)

* need to consider overall impact of the food to the
nutritional status of the population

* different situations in different populations

2nd / 3rd Generation GM Products

* Food containing viable genetically modified
microorganisms (GMMs)

- limited experience of safety assessments

- GMMs raise some special safety issues that are
not relevant to genetically modified plants
* pathogenicity
* effects on gastrointestinal microflora
* persistence/colonisation

* reasonable to assume that gene transfer to
organisms in Gl tract will occur




2nd Generation GM Products

* Guidelines have been
developed for the
safety assessment of
foods containing viable
genetically modified
microorganisms.

ASSESSMENT OF VIABLE
GENETICALLY MoDIFIED
Micro-OrGAvIsws Usep
IN FooD

Conmmtis CUIpmInNIS Marnd® 47 A WOLKNOP
WAD IN Arsn 1099

Traceability and Identity
Preservation (IP) Systems

* Ensure that only approved GM foods are used

* Ensure compliance with mandatory (and
voluntary) labelling requirements




yte Conventional Traceability

Certification must be backed up
by verification

Control or monitoring
of raw materials

Auditing of Suppliers




Identity Preservation

Reliability of IP information
must be checked

P IP systems require audited
documentation to pass from produce
through the various intermediate
stages in the production chain to the
manufacturer and retailer.

Traceability

* Absence of unapproved varieties
- approved in country of origin but not in country
of food use

- approved for feed use but not food use (e.g.
Starlink case)

- no approval - unauthorised release of material
from field trials, etc.

* No methodology to test for unapproved
varieties unless sequences are known




Applicability of Screening Method

PRESENCE | PRESENCE { PRESENCE
CROP NAME COMPANY GENETIC OF 358- OF NOS- OF npt il
MODIFICATION | PROMOTER |TERMINATOR| GENE
Maize 1 Maximlizer, Ciba Seeds
Bt-176 (Novarts) Insect resistant Yes No No
Malze DeKalb Herbidde tolerant Yes No No
Maize' T25, LibertyLink |Hoechst/AgrEvo |Herbicide tolerant Yes No No
Maize' Yield Gard
MON810 Monsanto Insect resistant Yes No* Yes?
Malze Nature Gard Mycogen Insect resistant Yes No No
Maize' Bt-11 Sandoz Seeds
(Novartis) Insect resistant Yes Yes No
Malze Seed Link Plant Genetic
Systems Herbiclde tolerant Yes Yes No
Cotton BXN Cotton Calgene /
Rhile Poulenc  |Herbicide tolerant Yes No Yes
Cotion Du Pont Herbicide tolerant No No No
Cotion Bollgard Monsanto Insect resistant Yoes Yes Yes
Cotton Roundup Ready [Monsanto Herbiclde tolerant Yes Yes Yes
Rapesead AgrEvo Herbicide tolerant Yes No Yes
Rapeseed |Launcal Calgene Altered fatty
acid profile Yes No Yes
Rapeseed, |Roundup Ready .. "|Monsapto -z ity Herbicide tojerant 4| ;& i No iu No 2 [ .xe, No M3
Rapeseed Plant Genetic
Systems Herbiclde tolerant No Yes Yes
Papaya Comell Unnersity
Hawal University |Virus resistant Yes No Yes
Applicability of Screening Method
PRESENCE | PRESENCE | PRESENCE
CROP NAME COMPANY GENETIC OF 358- OF NOS- OF nptll
MODIFICATION | PROMOTER |TERMINAT! GENE
Potato'  |Apnon / Apropos |Avebe Repressed amylos
production, high
amylopectin Yes Yes Yes
Potato'!  |Newleaf Monsanto Insect resistant Yes Yes Yes
Potato' |Newleaf Plus Monsanto Insect resistant
leafroll virus
resistant No Yes (Yes)
Potato' |NewleafY Monsanto Insect resistant
____|Virus Y resistant No Yes Yes
Soybean Hoechst / AgrEvo |Herbicide tolerant Yes Yes No
Soybean' |Roundup Ready |Monsanto Herbicide tolerant Yes Yes No
Squash Asgrow Virus resistant Yes No Yes
Squash |Freedom B Asgrow / Upjohn _|Vlrus resistant Yes No No
Chenty Agrilope Frult ripening
Tomato delayed No Yes Yes
Tomato' 3 |Flaw Saw Calgene Frult npening
delayed Yes No Yes
Tomato® |Endiess Summer [DNA Plant Frult ripening
Technology delayed Yes Yes Yes
Tomato® Monsanto Fruit npening
delayed Yes Yes Yes
Tomato® Zeneca Frult ripening
delayed / thicker
|skin Yes Yes Yes
Chicory Bejo Zaden BV  |Herbicide tolerant No Yes Yes




Labelling - Two Approaches

* Product based

- labelling related to changes which impact safety
& nutrition

- e.g. USA, Canada

* Process based
- unrelated to safety & nutrition
- aimed at giving consumers information
- e.g. Europe, Japan, Australia

GMO Labelling Regulation (1139/98, Sept 98)

Based on detection of GM DNA or protein

Example:

Other option:




GMO labelling in Europe

Global Regulations
data provided by UsS GMA)

European Community
[Codax
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Global Regulations
(data provided by US GMA)

Must food Must Are retall/
processsd feed be additives/ | colourings/ | food service
foods be labelled? processing | flavourings | products
labelled? “asidabe |be labelled?| labelied?
fabelied?

Is planting Isfood Isiabelling | istherea
Country approval approval | required for | required
required? | required? | GMfood? | label lext?

Europessn Communlty

:mm'u E Fi Moo >
HHIRTHT
-
331333333331 1
33333331 33313

Cross-contamination
Adventitious presence of GMO

MAIZE / SOYA

* seeds

* harvest

* transport

* milling

* food processing

-




Thresholds for labelling

* Europe 1%

- in UK includes food service (point of sale)
products

* Australia 1%

* Japan 5% (only applies to top three
ingredients in the food)

* Korea 5% (all ingredients)

* Others ???

USA
: Canada

&

It is very difficult for a local food
processor within ASEAN cope with
the different labelling regulations?




Jotnt FAO/WHO Expert Consultation on Allergenicity of Foods Derived from Biotechnology, January 2001

Annex 3

FAO/WHO 2000 Decision Tree

Assessment of the Allergenic Potential of Foods
Derived From Genetically Modified Crop Plants

Source of Gene No
Yu/ (Aflergenle) \

Solid Phase Immunoassay P Yes Sequence
Commonly Less Commonly Similarity
Allergenic Allergenic W‘

No ,’

Ne Yes Yes Stability to
l No (>5 sers) Digestion/
Skin Prick Processiag
Test
No
¢ No N Yes ‘/\A

DBPCFC > Allergenic® Possibly Allergenic?

(IRB) Yes

No Evidence of
Allergenkity®

No

—>|  Non-Allergeaic® |

Footnotes to Figure

(@

®)

©

@

()

The figure was adapted from decision-tree approach developed by International Food Brotechnology Council and Allergy and Immunology
Institute of the International Life Sciences Institute (Metcalfe et al , 1996)

The combination of tests involving altergic human subjects or blood serum from such subjects would provide a high level of confidence that
no major allergens were transferred  The only remaining uncertamty would be the likelthood of a minor allergen affecting a small percentage
of the population allergenic to the source material

Any positive results obtained 1n tests involving allergenic human subjects or blood serum from such subjects would provide a hugh level of
confidence that the novel protein was a potential aliergen  Foods contaiming such novel proteins would need to be labelled to protect allergic
consumers

A novel protein with either no sequence similanty to known allergens or derived from & less commonly allergenic source with no evidence of
binding to IgE from the blood serum of a few allergic ndividuals (<5), but that 1s stable to digestion and processing should be considered a
possible allergen  Further evaluation would be necessary to address this uncertainty The nature of the tests would be determined on a case-by-
case basis.

A novel protein with no sequence similanity to known allergens and that was not stable to digestion and processing would have no evidence of
allergenicity Simularly, a novel protein expressed by a gene obtaned from a less commonly allergenic source and demonstrated to have no
binding with IgE from the blood serum of a small number of allergic individuals (>5 but <14) provides no evidence of allergemcity  Stability
testing may be included 1n these cases. However, the level of confidence based on only two decision critenia 1s modest  The Consultation
suggested that other cnitena should also be considered such as the level of expression of the novel protemn

A
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Joint FAO/WHO Expent Consultation on Allergenicity of Foods Derived from Biotechnology, January 2001

FAO/WHO 2001 Decision Tree

Annex 4

Assessment of the Allergenic Potential
of of Foods Derived From Biotechnology

FAO/WHO 2001

Source of gene
- .allergenic. .
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