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1. Introduction

d formulated pesticides. How-
consisting of 90 day rat feeding trials have
he biotech industry. These investigations
nd maize that are rendered either herbi-

been conducted 8
mostly concern GM

Abbreviations: CM, genetically modified; R. Roundup: MRL, maximal residual
levels; GMO, genetically modified organism; OECD, Organization for Economic Co-
operation and GT, glutamyl ; PCA, principal component
analysis; PLS, partial least-squares; OPLS, partial | quares; NIPALS,
Nonlinear iterative Partial Least Squares; OPLS-DA, Orthogonal Partial Least Squares
Discriminant Analysis; G, glycogen: L. lipid droplet: N, nucleus; R, rough endoplas-
mic reticulum (on microscopy pictures only); U, urinary; UEx, excreted in urine
during 24 h; APPT, Activated Partial Thromboplastin Time; MCV, Mean Corpuscular
Volume; PT, Prothrombine Time: RBC, Red Blood Cells; ALT. alanine aminotrans-
ferase; MCHC, Mean C e AJG, Albumin/Glob-
ulin ratio; WBC, White Blood Cells; AST, aspartate aminotransferasc.
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ificd maize (from 11% in the diet), cultivated
pb in water), were studied 2 years in rats. In

eated males, liver congestions and necrosis were 2.5-5.5
confirmed by optic and transmission electron microscopy. Marked
Iso generally 1.3-2.3 greater. Males presented 4 times more large

s which occurred up to 600 days carlier. Biochemistry data confirmed very
deficiencies; for all treatments and both sexes, 76% of the altered parameters
results can be explained by the non linear endocrine-disrupting effects of
Verexpression of the transgene in the GMO and its metabolic consequences.

© 2012 Elsevier Ltd. Open access under CC BY-NC-ND license

cide tolerant (to Roundup (R) in 80% of cases), or engineered to
produce a modified Br toxin insecticide, or both. As a result these
GM crops contain new pesticide residues for which new maximal
residual levels (MRL) have been established in some countries.

If the petitioners conclude in general that there is no major
change in genetically modified organism (GMO) subchronic toxic-
ity studies (Domingo and Giné Bordonaba, 2011: Hammend et al.,
2004, 2006ab), significant disturbances have been found and
may be interpreted differently (Séralini et al., 2009; Spiroux de
Venddmois et al., 2010). Detailed analyses have revealed altera-
tions in kidney and liver functions that may be the signs of early
chronic diet intoxication, possibly explained at least in part by
pesticide residues in the GM feed (Séralini et al., 2007; Spiroux
de Vendomois et al., 2009). Indeed, it has been demonstrated that
R concentrations in the range of 10° times below the MRL induced
endocrine disturbances in human cells (Gasnier et al., 2009) and
toxic effects thereafter (Benachour and Seralini, 2009), including
in vivo (Romano et al., 2012). After several menths of consumption
of an R-tolerant soy, the liver and pancreas of mice were affected,
as highlighted by disturbances in sub-nuclear structure (Malatesta
et al., 2008a, 2002a,b). Furthermore, this toxic effect was repro-
duced by the application of R herbicide directly to hepatocytes in
culture (Malatesta et al., 2008b).
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PEST RESISTANT
( PLANTS
>

NATURE CHOOSES THE
MORE RESILIENT ONE !
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THE USE OF
PESTICIDES WL
INCREASE !

HARMFUL | ECOTOXC o)
KEEP OUT OF REACH OF CHILDREN ey

For the control or many annual and
range




THIS "HENOMENON WAS
SOLUED TEMPORARILY BY

D REFUGE"
The moth Helicoverpa zea { [/ %







Screening .\
v

FDA “Substantial Equivalence”

a new product must be the same as the non-genetically
engineered crop except for the traits that were enhanced, added,
or removed through genetic engineering. v

Safety Evaluation
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TOXICOLOGICAL
STUDIES ?







Mechanism of Allergy
Anaphylactic Reaction .\)‘_,‘,‘f Y

IgE bind to the surface
of mast cell or basophil
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Antigen triggers production of IgE antidodies
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Subsequent exposure
to the same antigen

Antigen bridges the gap

between two antibody molecules,
degranulation of the cell and release
of histamine and other mediators

Histamine increases the permeability
and distension of blood capillaries
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SEQUENCE HOMOLOGIES
AND STRUCTURAL

k} Allergen Online /
SDAP




Simulated ¢gastric fluid
(SGF) assay
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Source of gene/protein allergenic?
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Sequence homology
and/or structure similarity

Homology|
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Bioinformatics Sequence hom_o lt_:gy.
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Some of approved GM crops

Viral disease resistance

antibiotic resistance
modified starch/carbohydrate
reduced acrylamide potential

Delayed ripening/senescence
antibiotic resistance

Viral disease resistance

glyphosate herbicide tolerance
Sulfonylurea herbicide tolerance
drought stress tolerance

Atlantic New Leaf™ potato
Innate™ G/H Potato

FLAVR SAVR™

Agrisure®Duracade™

Enogen™
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= Convention on Biological Diversity

B C H BIOSAFETY CLEARING-HOUSE

HOME ABOUT SEARCH~ SUBMIT COUNTRYPROFILES * HELP~ FORUMS~

Living Modified Organism (LMO) Registry

LSIGNIN 7]

PROTOCOL ~

The LMO Registry provides summary information cn all living modified organisms registered in the BCH, including transformation events, genefic medifications and the u code (if available) for each
record. Links to all decisions and risk assessment reports that refer to these organisms are accessible through the records in the registry

Total records: 898

Record ID Unique identification Identity & fransformation event

t Registry 3CH-L) -114444-1 AAT-TQOAA-4 Pod Borer-resistant cowpea
AATT09A

ACS-BN@11-5 Navigator™ canola
Oxy-235

ACS-BN@10-4 Falcon™ rapeseed
G540/90pHoeb/Ac

ACS-BN@D1-4 InVigor™ canola
RF1 (B93-101)

Organism

Vigna unguiculata
Cowpea, Black eyed pea

Brassica napus
Turnip, Rapeseed, Canola Plant
Qilseed Rape, Rape, BRANA

Brassica napus

Tumnip, Rapeseed, Canola Plant,

Qilseed Rape, Rape, BRANA

Brassica napus
Turnip, Rapeseed, Canola Plant
Qilseed Rape, Rape, BRANA

& Export
Description

Resistance to diseases and pests - Insects - Lepidoptera
(butterflies and moths), Resistance to antibiotics - Kanamycin

Resistance to herbicides - Bromoxynil

Resistance to herbicides - Glufosinate

Resistance to herbicides - Glufosinate, Resistance to
antibiotics - Kanamycin, Changes in physiology and/or
production - Fertility restoration




The Cartagena Protocol

The Cartagena Protocol on Biosafety
to the Convention on Biological
Diversity is an international treaty
governing the movements of living
modified organisms (LMOs) resulting
from modern biotechnology from one
country to another. It was adopted on
29 January 2000 as a supplementary
agreement to the Convention on
Biological Diversity and entered into
force on 11 September 2003.

H AIA procedure

fre g

Importing Country

©))
Conduct a Risk
Assessment *
Reach Decision
on Importation
Approval

1
Advanced
Notification for
Export

-
Relay Recaipt
of Notification

a
Inform Decision
on Importation

Exporting Country
or Exporter
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What now???




What now??? It's OK
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THANK YOU!

Any questions?
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