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SUBMISSIONSON THE IDENTIFICATION OF LIVING MODIFIED ORGANISMS OR SPECIFIC
TRAITSTHAT MAY HAVE ADVERSE EFFECTS ON THE CONSERVATION AND SUSTAINABLE
USE OF BIOLOGICAL DIVERSITY, TAKING ALSO INTO ACCOUNT RISKSTO HUMAN HEALTH

INTRODUCTION

1. At its fourth meeting, the Conference of the Partierving as the meeting of the Parties to theoPobt
(COP-MOP) established an Ad Hoc Technical Experoupr (AHTEG) on Risk Assessment and Risk
Management.

2. According to its terms of reference as set outhwy Parties, the AHTEG shall, at its second meeting,
among other things, consider possible modalitiescmperation in identifying living modified orgams or
specific traits that may have adverse effects @ dbnservation and sustainable use of biologicatrdity,
taking also into account risks to human health.

3. To assist the AHTEG in its deliberations, the COPMRI requested Parties and invited other
Governments and relevant organizations to subriensfically sound information available at thate, on the
identification of living modified organisms (LMOS)r specific traits that may have adverse effectsthan
conservation and sustainable use of biologicalrdityg taking also into account risks to human treal

4. The COP-MOP also requested the Executive Secrétaigompile the information received and to
prepare a synthesis report for consideration byAHHEEG and the Parties.

5. In light of the above, the Secretariat sent outo#fination to Parties, other Governments and
relevant organizations on 28 May 2099.

6. Six Parties (Burkina Faso, Colombia, European Casion, Mexico, Norway and United Arab
Emirates), two non-Party countries (Australia, ©diStates of America) and two organizations (Gldfdilistry
Coalition and Public Research and Regulation I have submitted their views on this issue &0
November 2009.

7. Some submissions included recommendations to th&E&H while others had a list of scientific
publications.
8. A compilation of the full submissions is annexedebe. Submissions made in a language other than

English were translated into English by the Sediatal hese translations are also annexed hereto.

Decision BS-IV/11.
Notification SCBD/BS/MPDM/jh/67587 (2009-056).
/...

In order to minimize the environmental impactdte Secretariat’s processes, and to contributeet&Gecretary-General's
initiative for a C-Neutral UN, this document ismied in limited numbers. Delegates are kindly esged to bring their copie

to meetings and not to request adinal copies
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SYNTHESISOF VIEWS

A. LMOSOR SPECIFIC TRAITSTHAT MAY HAVE ADVERSE EFFECTSON THE
CONSERVATION AND SUSTAINABLE USE OF BIOLOGICAL DIVERSITY,
TAKING ALSO INTO ACCOUNT RISKSTO HUMAN HEALTH

9. In some submissions received by the Secretarifetrergces were made to LMOs or specific traits that
may have adverse effects on the conservation astdisable use of biological diversity, taking ailsto account
risks to human health as follows:

LM cotton

10. Burkina Faso noted that the environmental risksMfcotton are being closely monitored and measures
are in place to ensure better risk management.

LM fish

11. Norway recommended caution with regards to LM figith traits such as cold tolerance, increased
growth rate or high tolerance to environmental ygaihts.

LM maize

12. Mexico noted that the precautionary approach watieapand, consequently, research and introduction
into the environment of LM maize harbouring traitat affect or limit its nutritional qualities wepgohibited.

13. The European Community stated that in some riskessssents prior to the authorization of
insect-resistant GM maize events in the EuropeanriJithe potential for adverse effects, i.e., favpoting the
occurrence of resistance against Bt-proteins in g@scies, is taken into account by means of ainegent for
case-specific monitoring to further investigatestisisue after placing on the market of these LMOs.

LM trees

14, Norway noted that the long life-span of trees Wwél a challenge when assessing the risks of thpss ty
of LMOs.

LM viruses
15. Norway advised that caution be taken with regandsM viruses with altered traits and host spedifici
LMOsfor production of pharmaceutical or industrial compounds

16. Mexico cited a reference that the production of rpfaceuticals, pharmaceutical precursors, and
industrial compounds (generically known as pharmtical crops) in crop species used for food or feetils a
risk because of the possibility that pharmaceutcddstances could be introduced into the food chairgrain
mixture, pollen gene flow or another type of acoidé mixture due to the general inability, currgntto
distinguish between food crops and pharmaceutiogisc

17. Norway also expressed concerns about LM pharmaptartering the food chain.
LMOswith stacked traits or multiple LMOs
18. Norway expressed that combinatorial and synergisfiects must be carefully considered in the

development and risk assessment of stacked eveQsLivith respect to the implications on biodiversityd
evolutionary consequences for crop genetic diversit

LMOs harbouring antibiotic resistance marker genes

19. The European Community recalled that its direc2@®1/18/EC introduced propositions calling for a
phase-out of LMOs harbouring certain antibioticisesice marker genes, which may have adverse ftect
human health and the environment.
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20. Norway expressed concerns about LMOs harbourindpiatit resistance marker genes. It mentioned
two antibiotic resistance genesp(ll andaadA) and drew attention to the conclusions from the ®VBxpert
Group on Critically Important Antimicrobials for kan Health on the categorization of the antimictsbi
kanamycin, neomycin and spectinomycin as “Highlpdmant Antimicrobials” and streptomycin as a “@atly
Important Antimicrobial”.

I nsect tolerance

21. Norway noted that LMOs harbourir@acillus thuringiensis (Bt) Cry endotoxins may cause unintended
direct adverse effects on biological diversity, hégthal and sub-lethal, including but not limited insects,
aquatic life, soil microbes, and their food web ayncs, as well as on the sustainable use of bicdbgiiversity
related to crop plants and their progenitors imgoarfor sustainable agricultural production anddfsecurity.

Herbicide tolerance

22. Colombia stated some potential direct and indieglsterse effects of LMOs due to the use of herbside
such as medium- and long-term effects of herbioste as well as secondary environmental effectggrisom
the control or elimination of a plant pest.

23. Norway noted that LMOs harbouring genes that coné&bicide tolerance may cause unintended direct
effects on the sustainable use of biological ditsenr®lated to crop plants and their progenitorpamant for
sustainable agricultural production and food seéguri

Tolerance to abiotic stress

24. Norway recommended caution with regards to LM @awith tolerance to abiotic stresses such as
tolerance to drought and cold.

Modified nutrient uptake
25. Norway recommended caution with regards to LM pamith a more efficient nutritional uptake.
B. OTHER CONSIDERATIONS

26. Some submissions received by the Secretariat alstaioed other considerations related to LMOs or
specific traits that may have adverse effects @ dbnservation and sustainable use of biologicatrdity,
taking also into account risks to human healthuasnsarized below.

27. In its submission, Mexico stated that a reviewhs $cientific information available to date reveat®
LMOs or specific traits posing risks to the envimmnt or to human health.

28. Australia indicated that, to date, no credible infation has arisen, either domestically or inteomely,
to support a link between LM crops approved for owrcial release in Australia and adverse impactsumnan
health or the environment. Australia also expreghatl one type of LM carnation with modified colasrno
longer required to be licensed for use in that tgun

29. The United States of America recommended that tHEEEG may consider modalities for developing a
process to examine existing case-specific risk sagsents of LMOs in order to extract any consensus
conclusions that have been broadly validated byyncanntries in risk assessments that have beentakda in

a manner consistent with Annex Il of the Protocol.

30. The Global Industry Coalition noted that there assesience-based evidence pointing at potentialradve
effects of LM plants commercialized to date. Spealfy, the GIC argued that the following LMOs, g@sn
promoter and proteins are safe: LM maize event3 18@l1, Bt176, MON810, MON863, MON863 x MON810,
MON863 x NK603 x MON810, NK603 x MON810 and T25Mloilseed rape events GT73, MS8, MS1 x RF1,
MS8 x RF3, RF3, T45 and Topas 19/2; antibioticstesice genesptll, hph andaadA; 35S promoter from the
Cauliflower Mosaic Virus (CaMV); Bt toxins CrylAlCry3Bbl, CrylAc and CrylF; and phosphinothricin
acetyltransferase (PAT) enzyme.
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31. The Public Research and Regulation Initiative (PRRated that, to the best of its knowledge, no
authorizations for field trials or commercializatidhave been denied on the basis of scientificatlynd
indications of adverse environmental impacts. Meeep PRRI suggested specific questions that mathédur
assist in this process as detailed in the annestdner
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Annex

COMPILATION OF SUBMISSIONSON THE IDENTIFICATION OF LIVING MODIFIED
ORGANISMSOR SPECIFIC TRAITSTHAT MAY HAVE ADVERSE EFFECTSON THE
CONSERVATION AND SUSTAINABLE USE OF BIOLOGICAL DIVERSITY, TAKING ALSO INTO
ACCOUNT RISKSTO HUMAN HEALTH
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SUBMISSIONS FROM PARTIES

A. BURKINA FASO

(original and trandation)






MINISTERE DES ENSEIGNEMENTS BURKINA FASO
SECONDAIRE, BUPERIEURETDE e
LA RECHERCHE SCIENTIFIQUE Unite — Progres — Justice

SECRETARIAT GENERAL

AGENCE NATIONALE DE BIOSECURITE

Identification des organismes génétiquement modifiées ou traits

spécifiques pouvant avoir des effets négatifs sur la conservation,

Iutilisation durable de [a diversité biologique et Ia santé humaine
au Burkina Faso.

1. informations de base

Au Burkina Faso, 4 ¢e lour, seule lz technologie Bt est mise an ceuvre. Deux
varigtés de cotonnier burkinabé (FK sf STAM) ont &té transformées a travers
Mintroduction des genes CryiAc el Cry2Ab el ont &8 autorisées par 'Agence Nationale
de Bioséourité, Les différentes phases d'essal ont été concluanies et ces CGM sont
passees en phase de commercialisation au cours de la présente campagna agricole
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i faut signaler qu'en dehors du coton Bt, aucune autre autorisation n'a été donnée
par PAgence Nationale de Biosécurité. Une élude de I'état des lieux des OGM au niveau
national a debuté. Les premiers résultats font apparaitre la présence de certains
prodults genetiquement modifiés au niveau des légumes. Cette dtude est entrain d'étre

compléiés

i a &ta rapporte que des produits 3 base d'OGM sont en vente dans les alimeniation, mais
e jusgu's oe jour donng auoune auonsation pour ¢'autrss type de produits. Eite a commandé
une etude en vue de bdlir un plan de réglementation’ du commerce des produils dérivés des

.
GM

2. ldentification des organismes génétiguement modifiés

L une maniére généraie, des impacts potentiels en rapport avec 'environnement, la
sante humaine et animale, ainsi gue sur e plan socic-économique ef éthigue sont
examings par le Comite scientifique national de biosécuritd (CSNB) lors de évaluation
des dossiers de demandes par PAgence.



Dans le cas du coton BY, les risques environnementaux font 'objet d'une attention
particulicre et des dispositifs de biosécurité sont mis en place au niveau des parcelles
pour une meijeure gestion de ces nsques (pollinisation crolsée st apparition des

resislances)

Dans le domaine de la deteclion des OGM, 'Agence Mationale de Biosécurité ne
dispose pas pour fe moment d'un systéme de détection, mais slle s'appuie sur I'institut
National de 'Environnement et de la Recherche Agriccls pour ces types de fravaux en
attendant de bénéficier d'un dispositif plus éprouvé qui est attendu pour Fannée 2010.

En effet, le Gouvernement du Burkina Faso a consentl un prét auprés de la
Hangue Mondiale pour 1a mise en place et 'equipement d'un laboraloire national de
biosécurite a vocation sous-régionale. L'éguipement de ce Iaboratoire se fera en
fonction  des méthodes  didentification qui seront  privilégides. Ce dossier est
actueliement a Fétude.

Pr. Chantal ZOUNGRANA/KABORE

Chevalier de "Ordre das Palmes Académiques




MINISTERE DES ENSEIGNEMENTS BURKINA FASO
SECONDAIRE, SUPERIEUR ET DE
LA RECHERCHE SCIENTIFIQUE Unité — Progres —
Justice

SECRETARIAT GENERAL

AGENCE NATIONALE DE BIOSECURITE

Determining the genetically modified organisms and specific traits that could
have negative impacts on conservation, the sustainable use of biological
diversity, and human health in Burkina Faso

1. Background information
The only fechnology implemented to date in Burkina Faso is Bt. Two varieties of
Burkinan cofton (FK and STAM) have been transformed through the infroduction
of genes Cryl1Ac and Cry2Ab and authorized by the Agence Nationale de
Biosécurité [national biosafety agency]. The various test phases were conclusive
and these GM cottons were commercialized in the current 2008-2009 crop year.

Besides Bt cotton, no other GM crop has been approved by the Agence
Nationale de Biosécurité. A national GM study is currently underway and early
results have signalled the presence of certain genetically modified vegetables.

It was reported that GM goods are sold in grocery stores but, to date, no other
types of GM produce have been approved. A study whose results should lead to
the determination of future GM product trade regulations has been
commissioned.

2. |ldentifying genetically modified organisms
The potential environmental, human and animal health, socioeconomic and
ethical impacts of the implementation of a GM crop are examined by the
Comité scientifique national de biosécurité (CSBN) [national scientific committee
on biosafety] when assessing applications to the Agence Nationale de
Biosecurite.



With regards to Bt cotton, the environmental risks are closely monitored. Plot-
level biosafety measures have been implemented to ensure better risk
management (cross-pollination and resistance development).

The Agence Nationale de Biosécurité does not possess a GMO detection
system. Rather, it relies on the support of the Institut National de I'Environnement
et de la Recherche Agricole [national environment and agricultural research
institute]. Proven measures are expected to be implemented in 2010.

The World Bank has extended a loan to the government of Burkina Faso to
build a national sub-regional biosafety laboratory. The choice of equipment will
be based on the identification methods that are selected. This project is currently
underway.

Professor Chantal ZOUNGRANA/KABORE
Chevalier de I'Ordre des Palmes Académiques
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AHMED DJOGGHLAF .
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Mantreal, Canada

Asunte:  Profocolo de Cartagena - informacion sobre Organismos Vives Modificados
fior Secretaric Ejecufivo’

Er m calidad de Punio Focal Politico de Colombia ame 2l Convenio de Diversidad
Brotogica, ms permito dar respuesta a su aotificacion SCBD/BSIMPDMIRETS87 del 28 de mayo
de 2008, por medic de |z cual soiicita informacion basada en criterios cientificos scbre la
identificacion de Organismos Vivos Modificados ¢ rasgos especificoe que pueden terer efectos
acverscs sobre la conservacion y uso sosienible de la diversidad bivlogica, teniendo también en
cJenta los riesgos para la saiud humana.

En esle sentido, me permito adjurtar fos insumos elaborados por el Minislerio de Ambiente,
Vivienda y Desarrolio Territorial scbre el particular.

Cardigimenie,

i " . .‘ . & .
o= e Symatar e et

CLARA INES VARGAS SlLVA
Directora de Asuntos Politicos Multilaterales
Encargada de las Funcicnes del

Despachs de fa Viceministra da Asunios Multilateraies
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Repi:blicz ve Colombia R8I0

Criterios y Consideraciones de relevancia a tener en tuenta para la identificacién de posibles efectos
adverscs en la conservacion y utilizacion sostenible de 1a diversidad blolégica que puedan derivarse del uso
de CVMs.

Tuimando el riesge somo 12 probabifidad de que una amenaza {para este caso: importacion dal DVM) se conveerla en
un desastre dada su vuinerabilidad {en este caso: caracteristicas propias el medic receplor), acarde con o
esiablecido para la evaluacion de riesgos en et PUB, cada pais parte en calidad ce receptor de un OV, debe
determinar y evaluar estos posibles efectos adversos. Los criterios que se sugieren analizar se refierer af andlisis de
aspeclos prop:os del £as0, mas no del OVM en si o de sus rasgos, ya que en el evento de presentarse un efecte
adverso, este s relaciona con la vulnerabildad del medio receptor y can el maneio que se te dé al OVM, dadas las
caractersticas dal medio receptor:

Especies de parientes sivestres relacionados a jos OVM y calidad gel medio receptor dal OVM: Se recomienda el
conocimienin previo de la existencia de parierves silvestes o variedades relacionados con los OVM obieto de
movimientos transfronterizos o futures movimientos transfronterizos uha ver se conozca su exisiencia, CoNCCe!
aspectys de su bivlogia, fisiologia, reproduccién, dinamica poblacional, relaciones ecoibgicas, distribucion especifica
{considerando si se trata de un Centro de Crigen v de diversidag gengiica), entre ofros, con ¢l fin de cvafuer la
vulnerabilidad en cada pais Parte aconde a sus caracieristicas propias.

Caracteristica de! OVM a introducii: Acorde con tas caracteristicals) o medificaconies) introducidats) v el uso
previsio det OVM a importer, se sugiere analizar los posibies efectos directos e indirectos de esta caracteristicals) en
aspectos como:

1 Requerimientos de mansjo para su use efectivo y sus implicaciones. por ejemplo su uso puede implicar
la aplicacion de un herticida, io cual a su vez ouede tener efectos adversos en ef medic ambiente ¥ SUS
recursgs a farge o med:anc plazo; para prevenir este hecho deberia habar un cordcimiento previp de les
posibles consecuencias de manejo/usoicantidad de ese herbicida, dadas condiciones ambientales
gspecificas def medio receptor.

z Consecuencia directa o indirecta de su uso: por ejemplo la eliminacién o control, sarcial o total,
locabizado © generaiizado, de un recurse bioldgice catalogade como plaga. puede desencadenar olra
sens de efeclas secundarios come respuesta 2 1a efiminacion ¢ conire! de esa “plaga”, como Fesplesta
al desequitibio en una cadena de relaciones ecolégicas.

Articulacion con fa discusion del Articulo 27 “Responsabilidad y Compensacion” del PGB

Esta aproximacion de criterios, junio con el desarrollo del Articulo 27 del PCB en el marco de fa COF - MOP {en
discusica), deberia ser objeto de discusion en el Grupo Espacial de Expertos Técnicos sobre Evaluacion y Maneio de
Riesgos. para definir igualmente temas como

1 FElectos adversos vy daffo 2 Ia conservacion y use sostenible de fa hiodiversidad
2. Bases melodoidgicas, guias 0 profocolos, para ia valoracion del dafio.

Articulacion con e Articulo 22 “Creacion de capacidad” det PCB

Con el fin de atender en ia practica lo relatvo a efectos adversas en a conservacion y utiiizacién sostenible de |z
dwersidad biclogica, y al esiablecimiento de criterios cientificos sofidos en Ja maleria, os paises pares con
£CONOMias en transicior y acorde con e Articulo 22 “Greacion de capacidad’, requerimos creacion de capacitacian
clentffica y técnica en el manejo adecuado y seguio de ia bictecnologia ¥ en el uso de (3 evaluacion de fesgo ydela
gestion del riesgo, asi como el fomento de la capacidad tecnologica e institucional en matera de seguridad de la
bintecnologia.

oalle 10 o § - £1 Palacic de San Cares
Diigccion conesgondensia Canes § No 9 - 03 Sdficio Mareo & ke Suane?

BEX 384000 - Fax 3814747 www concile:s qovin
Bog2tt B G, Colombie sur Amenca



COLOMBIA Bogota, 12 August 2009

Ministry of Foreign Relations

Ref.: - VAM/DAM/CAA No. 42990
- SCBD/BS/MPDMIjh/67587 of 28 May 2009

Subject:  Cartagena Protocol — Information on Living Modified Organisms

Sir,

As CBD National Focal Point of Colombia, | have ti@nour to reply hereby to notification
SCBD/BS/MPDM/jh/67587 of 28 May 2009, in which Restand other Governments were requested to
submit scientifically sound information regardirfietidentification of Living Modified Organisms or
specific traits that may have adverse effects @ dbnservation and sustainable use of biological
diversity, taking also into account risks to hunhaalth.

| enclose herewith the input of the Minister of tBavironment, Housing and Territorial
Development on the matter.

Accept, Sir, the assurances of my highest condidera

[sad] Clara Inés Vargas Silva
Director for Multilateral Affairs
Responsible for the
Office of the Vice-Minister of Multilateral Affairs

Executive Secretary
CBD
Montreal



Ministry of Foreign Relations
Colombia

Relevant Considerations and Guidelines to be Takeinto Account Regarding the Identification of
Possible Adverse Effects on the Conservation and Sainable Use of Biological Diversity Resulting
from the Use of LMOs

If we see risk as the probability of a threat fiistcase, the import of LMOs) becoming a
disaster because of an element of vulnerability tirs case, the characteristics of the receiving
environment), in accordance with the CPB’s provisitn respect of risk assessment, each State Rarty,
its capacity as a receiver of LMOs, must determaing assess the possible adverse effects of saidsLMO
The guidelines suggested for study refer to thdyarsaof aspects particular to a case, but notLi©
itself or its traits; in the event of an adverskeet, said effect would be related to the vulnditghof the
receiving environment and to the management ofL®, given the characteristics of the receiving
environment.

Wild Relative Species Related to LMOs and Quality fothe LMO Receiving Environment

We recommend prior study of the presence of willktnees or varieties of the LMOs
undergoing transboundary movement or subject tréutransboundary movement. Once their existence
has been confirmed, and in order to assess thenaldility of each State Party according to itsipatar
characteristics, the biological, physiological, aegroductive aspects of these wild relatives oietias
should be studied; as well, aspects related ta gegpulation dynamics, ecological relationshipsgd an
specific distribution (consideration of whetheremtre of origin and genetic diversity is involvestiould
also be studied.

Characteristics of the LMO to be Introduced

In accordance with the intended use of the impdwtOL and its characteristic(s) or
modification(s), we suggest the study of the pdssihirect and indirect effects of the LMO’s
characteristic(s).

1. Management requirements for the effective use of the LMO and the associated
implications. The use of an LMO can, for example, involve theliaation of a herbicide,
which, in turn, can have adverse effects on théremment and its resources in the long or
medium term. To prevent such an occurrence, thsildesconsequences of the handling/use
of given amounts of the herbicide in question stde¢ studied beforehand, taking into
consideration the specific environmental conditiohthe receiving environment.

2. Direct and indirect consequences of LMO use. The elimination or control (whether partial
or total, local or generalized) of a biologicalgesce classified as a pest can have a series of
side effects, which arise in reaction to an imbedsim a chain of ecological relationships.

Relevance to Discussion on CPB Article 27L4iability and Redress

These considerations, together with the developn@ntPCB Article 27 within the
framework of the COP-MOP (under discussion), shdaddexamined by the Ad Hoc Technical Expert



Group on Risk Assessment and Risk Management gdontlgters such as the following may be
determined:

1. Adverse effects on and damage to conservatidrsastainable use of biological diversity;
2. Methodological bases, guides, or protocolsifonage assessment.
Relevance to CPB Article 22 -Capacity-Building

In order to address, in practice, the issues oémdveffects on conservation and sustainable
use of biological diversity, and to address, incpce, the establishment of sound scientific pptes on
the matter, we the States Parties with economiésnsition, in accordance with Article 22Gapacity-
Building, call for scientific and technical training in tipeoper and safe management of biotechnology,
and in the use of risk assessment and risk managemed the enhancement of technological and
institutional capacities in biosafety.
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Swedish Presidency
of the European Union

Dr. Ahmed Djoghlaf

Executive Secretary

CBD Secretariat

413 rue Saint Jacques, suite 800
Montréal QC H2Y 1N9

Canada

Stockholm, Brussels, 21 September 2009

Subject: EU response to Notification 2009-056

Dear Dr. Djoghlaf,

On behalf of the European Community and its Member States, please find enclosed the
response to Notification 2009-056 in which Parties, other governments and relevant
international organisations were invited (according to the COP-MOP/4 decision BS-IV/11)
to submit scientifically sound information regarding the identification of Living Modified
Organisms (LMOs) or specific traits that may have adverse effects on the conservation and

sustainable use of biological diversity, taking also into account risks to human health.

Yours sincerely,

Charlotta Sérqgvist Hugo-Maria Schally

Deputy Director Head of Unit

Division for Eco-Management and Chemicals Environmental Agreements and Trade Unit
Ministry of the Environment Environment Directorate General
Stockholm European Commission

Sweden Brussels



EU coordinated response to Notification 2009-056: Submission of scientifically

sound information regarding the identification of Living Modified Organisms or

specific traits that may have adverse effects on the conservation and sustainable

use of biological diversity, taking also into account risks to human health:

According to Decision BS-IV/11, paragraph 8, Parties are invited to submit scientifically
sound information available at that time, on the identification of LMOs or specific traits
that may have adverse effects on the conservation and sustainable use of biological

diversity, taking also into account risks to human health.

Parties are also invited in paragraph 5 of the same decision to submit information relevant
to the work of the Ad Hoc Technical Expert Group on Risk Assessment and Risk
Management. According to its terms of reference in the Annex to Decision BS-IV/11
(Paragraph 1) e) (iv)), the AHTEG is instructed to consider possible modalities for
cooperation in identifying living modified organisms or specific traits that may have
adverse effects on the conservation and sustainable use of biological diversity, taking also
into account risks to human health.

Environmental risk assessments of GMOs in the European Community are carried out
according to the Directive 2001/18/EC of the European Parliament and of the Council of 12
March 2001 on the deliberate release into the environment of genetically modified

organisms and repealing Council Directive 90/220/EEC.

Directive 2001/18/EC introduced propositions calling for a phase-out of LMOs harbouring
certain antibiotic resistance marker genes, which may have adverse effects on human
health and the environment. It is taken into account that these traits are not essential with
regard to the purpose of the respective LMOs and that alternatives for these marker genes

are available for newly-developed LMOs.

In some risk assessments prior to the authorization of insect-resistant GM maize events in
the EU, the potential for adverse effects, i.e. for promoting the occurrence of resistance
against Bt-proteins in pest species, is taken into account by means of a requirement for
case-specific monitoring to further investigate this issue after placing on the market of
these LMOs.

Regarding the fact that risks of LMOs can differ in different geographical areas, general

guidance documents concerning risk assessment procedures also seem relevant in this



context. Most of the documents in the following list have already been mentioned in the

European coordinated response to Notification 2008-140 submitted to the Secretariat of

the Convention on Biological Diversity on 26 February 2009. The European Food Safety

Authority will further develop and update in 2010 its guidance on environmental risk

assessment as currently included in the guidance document of 2006 on the risk

assessment of genetically modified plants (see fourth indent below).

A. Information on how to determine whether a LMO is potentially dangerous.

Directive 2001/18/EC of 12 March 2001 on the deliberate release of genetically
modified organisms and repealing Council Directive 90/220/EEC, including
Annex II (Principles for environmental risk assessment)

Regulation (EC) No 1829/2003 on genetically modified food and feed (principles for
human and animal health).

Commission Decision 2002/623/EC of 24 July 2002 establishing guidance notes
supplementing Annex IT (Principles for environmental risk assessment) to Directive
2001/18/EC of the European Parliament and of the Council on the deliberate
release into the environment of genetically modified organisms and repealing
Council Directive 90/220/EEC.

Guidance document of the Scientific Panel on genetically modified organisms for

the risk assessment of genetically modified plants and derived food and feed. EFSA
Journal (2006) 99,1-100, updated in 2008.
Guidance document for the risk assessment of genetically modified microorganisms

and their derived products intended for food and feed use by the Scientific Panel on
Genetically Modified Organisms (GMQO) EFSA Journal (2006) 374, 1-115.
FAO/WHO Expert Consultation on the Safety Assessment of Foods Derived from

Recombinant-DNA Animals, World Health Organization, Headquarters
Geneva, Switzerland, 26 February - 2 March 2007
(http://www.who.int/entity/foodsafety/publications/biotech/report_biotech_07_en.
pdf)

Codex Alimentarius. Codex principles and guidelines on foods derived from
biotechnology(2003):

Principles for the risk analysis of foods derived from modern biotechnology, CAC/GL
44-2003.

Guideline for the conduct of food safety assessment of foods produced using
recombinant-DNA microorganisms, CAC/GL 46-2003.




Guideline for the conduct of food safety assessment of foods derived from
recombinant-DNA plants CAC/GL 45-2003, including Annex 1 (Assessment of

possible allergenicity), Annex 2 (Food safety assessment of foods derived from

recombinant-DNA plants modified for nutritional and health benefits) and Annex 3

(Food safety assessment in situations of low-level presence of recombinant-DNA
plant material in food), (2003, Annexes 2 and 3 adopted 2008).

Guideline for the conduct of food safety assessment of foods derived from
recombinant-DNA animals, CAC/GL 68-2008.

http://www.fao.org/ag/agn/agns/biotechnology detection en.asp

Codex Alimentarius Commission, Joint FAO/WHO Food Standards Programme, Food

and Agriculture Organisation: Rome.

Communication from the Commisssion on the Precautionary Principle, COM (2000)1

final.

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:52000DC0001:EN:HTML

An Introduction to the Biosafety Consensus Documents of OECD’s Working Group
for Harmonisation in Biotechnology No. 32, 2005, ENV/IJIM/MONO(2005)5

OECD, 1993. Safety Considerations for Biotechnology: Scale-up of Crop Plants

Van den Eede et al. (2004): The relevance of gene transfer to the safety of food

and feed derived from genetically modified (GM) plants. Food and Chemical
Toxicology 42, 1127-1156

Nelson, K.C.; Banker, M.]. Problem formulation and options assessment handbook.
2007, A publication of the GMO ERA Project

Cellini et al. (2004): Unintended effects and their detection in genetically modified

crops. Food and Chemical Toxicology 42, 1089-1125

Guidance Document for the risk assessment of genetically modified plants

containing stacked transformation events by the Scientific Panel on Genetically
Modified Organisms (GMQ) EFSA Journal (2007) 512,1-5.

Final report. Long-term effects of genetically modified (GM) crops on health and the
environment (including biodiversity): Prioritisation of potential risks and
delimitation of uncertainties.

http://ec.europa.eu/environment/biotechnology/pdf/beetle report.pdf




B. Information on risks related to specific traits

Consolidated presentation of the joint Scientific Opinion of the GMO and BIOHAZ

Panels on the “Use of Antibiotic Resistance Genes as Marker Genes in Genetically

Modified Plants” and the Scientific Opinion of the GMO Panel on “Consequences of

the Opinion on the Use of Antibiotic Resistance Genes as Marker Genes in

Genetically Modified Plants on Previous EFSA Assessments of Individual GM Plants,
EFSA Journal (2009) 1108, 1-8.

Module II: Herbicide Biochemistry, Herbicide Metabolism and the Residues in
Glufosinate-Ammonium (Phosphinothricin)-Tolerant Transgenic Plants
No. 25, 2002, ENV/IJM/MONO(2002)14

Consensus Document on General Information Concerning the Genes and Their
Enzymes that Confer Tolerance to Phosphinothricin Herbicid
No. 11, 1999, ENV/IM/MONO(99)13

Consensus Document on General Information Concerning the Genes and Their
Enzymes that Confer Tolerance to Glyphosate Herbicide
No. 10, 1999, ENV/IM/MONO(99)9

Consensus Document on General Information concerning the Biosafety of Crop
Plants Made Virus Resistant through Coat Protein Gene-Mediated Protection No. 5,
1996, OCDE/GD(96)162

Consensus Document on Safety Information on Transgenic Plants Expressing
Bacillus  thuringiensis -  Derived Insect Control Protein No. 42,
2007, ENV/IM/MONO(2007)14







D. MEXICO
(original and trand ation)






Comision Intersecretarial de Bioseguridad de los
Organismos Genéticamente Modificados

CIBIOGEM, MEXICO

En respuesta a la Notificacion SCBD/BS/MPDM/jh/67587 en seguimiento a la
decision BS-1V/11 de la Cuarta Conferencia de las Partes que actia como
Reunidén de las Partes del Protocolo de Cartagena sobre Seguridad de la
Biotecnologia (COP-MOP 4) que dice a la letra:

Pide a las Partes que presenten, e invita a ofros gobiernos y organizaciones
pertinentes a que presenten al Secretario Ejecutivo, a mads tardar tres
meses antes de la primera reunion del Grupo especial de expertos
técnicos, la informacion basada en criterios cientificos que esté disponible
en ese momento sobre la determinacion de los organismos Vvivos
modificados o los rasgos especificos de organismos vivos modificados que
puedan tener efectos adversos para la conservacion y la utilizacion
sostenible de la diversidad bioldgica, teniendo también en cuenta los
riesgos para la salud humana;

El Gobierno de México envia la siguiente informacion.

La autoridad ambiental competente reporta que la revision de la informacion
cientifica disponible hasta este momento, no arroja ningun Organismos Vivo
Modificado (OVM) o caracteristica particular que presente un riesgo ambiental.
Asi mismo tomando también en cuenta los riesgos para la salud humana que
pueda representar el consumo de OVMs, la autoridad nacional competente
reporta que después de haber analizado la informacion cientifica disponible
hasta el momento en relacion a la determinacion del riesgo a la salud que
pueda representar el consumo de OVMs no ha encontrado argumentos
cientificos sélidos que demuestren dano por el consumo de los mismos. Ambas
conclusiones estan basadas en la experiencia acumulada hasta ahora y en la
informaciéon cientifica disponible consultada, y considera el enfoque caso por
caso de los OVMs.

México, en el caso particular del maiz genéticamente modificado, en su
legislacion nacional ha aplicado el principio precautorio con respecto a evitar el
uso de este cultivo, cuando la modificaciéon afecte o limite sus propiedades
alimenticias. Esto es México ha prohibido la experimentacion vy la liberacion al
ambiente del maiz genéticamente modificado, cuando la modificaciéon afecte o
limite sus propiedades alimenticias. Lo anterior estuvo también fundamentado por
la opinidon de algunos cientificos.



* Nature Biotechnology en su editorial febrero de 2004 comunicd que la
produccion de farmacos, precursores de éstos o productos industriales
(denominados genéricamente cultivos farmacéuticos) en  especies
cultivadas empleadas para la alimentacidn humana o animal conlleva un
riesgo potencial del cual deberiamos estar preocupados como sociedad,
siendo que las sustancias farmacéuticas pudieran introducirse en la
cadena alimenticia a través de la mezcla de granos o mediante flujo
génico por polen o algun otro tipo de mezcla accidental debido a la
incapacidad humana de distinguir enfre cultivos para alimentos y cultivos
para la produccidén de farmacos.

e La Comision para la Cooperacion Ambiental de América del Norte (CCA)
en Noviembre de 2004 emitié el Informe del Secretariado con una serie de
recomendaciones sobre los efectos del maiz transgénico® en México
resulfado de un estudio llevado a cabo a peticibn de varias
organizaciones. En dicho informe se reconocen que:

La produccion de ciertos fadrmacos y compuestos industriales no
aptos para el consumo humano y animal en culfivos de alimentos
enfrana riesgos para la salud humana Unicos en su género. Esta
cuestion reviste particular preocupacion en el caso del maiz, que
es un alimento basico producido mediante polinizacion abierta.

Derivado de estas conclusiones, el grupo asesor de la CCA emitidé varias
recomendaciones enfre las que se encuentra la siguiente sobre el
desarrollo de maices farmacéuticos:

“... La modificacion del maiz para producir fadrmacos y ciertos
compuestos industriales no aptos para el consumo humano y
animal deberd prohibirse, en conformidad con las intenciones
expresadas por el gobierno mexicano”

« Una posible alternativa a la produccion de fdrmacos o productos
industriales en plantas comestibles podrian ser plantas no comestibles
como pudieran ser el tabaco entre otros ampliamente utilizados en
investigacion cientifica®.

! Nature Biotechnology Vol. 22 Number 2 February2Q8y. 133
2 http://www.cec.org/files/PDF//Maize-and-Biodivessies.pdf

% Ellstrand NC, 2003 Going to “Great Lengths” to \Rnet the Escape of Genes That Produce Specialty
Chemicals” Plant Physiology, August 2003, Vol 16@,1170-1774



Inter-Secretarial Commission on the Biosafety of
Genetically Modified Organisms (CIBIOGEM)

MEXICO

In response to Notification SCBD/BS/MPDM/jh/67587, further to Decision BS-
IV/11 of the Fourth meeting of the Conference of the Parties serving as the
Meeting of the Parties to the Cartagena Protocol on Biosafety (COP-MOP 4),
which

“[rlequests Parties and invites other Governments and relevant
organizations to submit to the Executive Secretary, not later than three
months prior to the first meeting of the Ad Hoc Technical Expert Group,
scientifically sound information available at that time, on the identification
of living modified organisms or specific traits that may have adverse effects
on the conservation and sustainable use of biological diversity, taking also
info account risks to human health;”

The Government of Mexico submits the following information.

The competent environmental authority’s review of the scientific information
available to date revealed no living modified organisms (LMOs) or specific traits
posing an environmental risk. The competent national authority’s analysis of the
scientific information available to date on the risk fo human health posed by the
consumption of LMOs revealed no sound scientific evidence demonstrating harm
resulting from the consumption of LMOs. Both conclusions are based on the
experience to date and on the available scientific information consulted; both
involve a case-by-case approach to the LMOs in question.

In the particular case of genetically modified corn, Mexican legislation has applied
the precautionary principle, providing for the avoidance of this crop if its nutritional
properties are affected or limited by modification. That is to say that Mexico has
forbidden experimentation with and the release into the environment of
genetically modified corn if its nutritional properties have been affected or limited
by modification. Some scientific opinion has supported this measure.

« In its editorial, the February 2004 issue of Nature Biotechnology discussed
the production of pharmaceuticals, pharmaceutical precursors, and
industrial compounds (generically known as pharmaceutical crops) in crop
species used for human food or animal feed. It stated that such production

! Nature Biotechnology, Vol. 22, Number 2, February 2004, pg. 133.



entails a risk which should concern us as a society because of the possibility
that pharmaceutical substances could be infroduced into the food chain
via grain mixture, pollen gene flow or another type of accidental mixture
resulting from human inability fo distinguish between food crops and
pharmaceutical crops.

* In November 2004, the North American Commission for Environmental
Cooperation (CEC) issued its Secretariat Report, containing a series of
recommendations related to the effects of transgenic maize? in Mexico
following a study conducted at the request of various organizations. The
report states that

“[p]Jroducing pharmaceuticals and certain industrial compounds
that are incompatible with food and feed in food crops poses
unique risks to human health. This is of special concern in maize,
which is a staple food produced following open pollination.”

Based on these conclusions, the CEC's advisory group issued various
recommendations, including the following one on the development of
pharmaceutical maize:

“The modification of maize to produce drugs and certain indusfrial
compounds not suitable for human and animal consumption should
be prohibited, in accordance with the expressed intentions of the
Mexican government.”

* A possible alternative to the production of pharmaceuticals or industrial
compounds in food plants would be production in non-food plants such as
tobacco and other such plants widely used in scientific research?®.

2 hitp://www.cec.org/files/PDF//Maize-and-Biodivessies.pdf

3 Ellstrand NC, 2003 Going to “Great Lengths” to \Rnet the Escape of Genes That Produce Specialty
Chemicals” Plant Physiology, August 2003, Vol 16@,1170-1774



E. NORWAY






Attachment 1

Response to the call from the CBD secretariat $obrhission of scientifically sound
information regarding the identification of living modified organisms or specific traits
that may have adver se effects on the conservation and sustainable use of biological
diversity, taking also into account risks to human health”.

Introduction

Beforehand, there are a number of important conaiid&s with respect to the scientific
appraisal that are not only of value to risk assessut risk managers, when reviewing
this information that we wish to make note of:

First, we wish to note to the CBD secretariat thatould also be useful to also request
scientifically sound information that document naty adverse effects, but evidence of
safety (as opposed to evidence no effects) forivosity and human health.

Second, it is important to acknowledge there aoadbuncertainties surrounding the
current scientific knowledge on the impacts of ddarelogics into complex
environments. This includes appraising the relegampirical data collected within
specific time and/or spatial scales under investigaand especially within particular
ecological or management contexts. Further, it ralsst be kept in mind the difficulty in
extrapolation of small-scale experiments, or thasag small sample sizes, which often
can detect only large differences or effects, &b-veorld effects. In order to achieve
sufficient statistical power, studies utilizing diveample sizes must accept higher levels
of Type Il error or “false negatives” that wouldssaieffects that may indeed in reality be
occurring within the scientific observation.

Clearly, more intensive empirical studies are nddgdeascertain the likelihood of field-
level impacts to biodiversity and human healthwAdely agreed, the case by case
approach can best inform what scientific aspeclisbe@iimportant and relevant
parameters for the proposed site and conditiomsvektigation. In sum, the emergent
uncertainties should not be equated with risk ratiter incorporated systematically into
any risk characterization. That is, the sciencd@&we may or may not be informative
under certain scenarios or environments, but gahshould, inform and inspire certain
scientific considerations or needed lines of biesainvestigation specific contexts. This
kind of scientific information becomes particulavigluable as possible “early warnings”,
as without such data there exists no basis forioggrotentially critical modes inquiry
would otherwise be left unexamined, leading to ffisient protection of environmental
and human/animal health. This is especially impuntghere a precautionary approach is
the desired norm, as stated in the Cartagena PiatadBiosafety Article 1, which states
its objective to be “[lJn accordance with the prettanary approach contained in
Principle 15 of the Rio Declaration on Environmant Development”.

Thirdly, it should be noted that the request faestfically sound information also
should also follow with a scientifically sound alogjical inference when interpreting this
information. For example, a common logical fallacyhe interpretation of risk data is



that absence of evidence of harm is the same desr@e of absence of harm. More
explicitly, the absence of observable effestiguld not be interpreted as evidence safety
for any particular effect. The committees and working groups utilizing thi®rmation
should not lose sight of this basic logic when drgaconclusions, especially from risk
relevant scientific evidence derived from stateticypothesis testing.

Lastly, and with the above in mind, we wish to edtention to a recent investigative
report that appeared Mature magazine (Waltz, September 3, 2009) that documawsknt
hominem attacks and other threats towards scientists valre published empirical
evidence of potential adverse effects of LMOs. pbktical fallout from such public
controversy creates a kind of scientific silenchere biosafety investigators may fear
retribution for merely publishing their experimentark. As one prominent scientist
interviewed stated:

“When scientists are even afraid to ask the questiahat’s a serious impediment to our
progress” (Ibid., 32).

The main point we wish to highlight, is that thésribling developments in the
discourse over LMOs likely have led, and will coni to lead to situations where the
adver se effects of LMOs are likely to be under reported, and under investigated.

Given the often political nature of the scienttfiebates surrounding the vital issue of
food production, many of the studies mentionedig teport are not without their critics.
Nevertheless, much of the evidence give compelifismghts into the dynamics of novel
biologics into complex ecosystems and the difficitestablishing safety of use of
modern biotechnologies in agriculture, medicingl animal husbandry. Clearly, further
research needed to make informed decisions andusioies. While appropriate policies
regarding LMOs are not limited only to scientificrsiderations, science will play an
important role in appraising potential risks.

With respect to scientific information, we wishdobmit the following requested
scientific information on the two classes of potareffects (A) unintended effects on
biodiversity, which includes direct and indirectests, and (B) unintended effects on
human and animal health. Both groupings can béduxtategorized as direct and
indirect effects. Please refer to the end of temort where all scientific studies and
reports under discussion are cited.



A. Scientific information on LMOs or traits that “m ay have adverse effects on the
conservation and sustainable use of biological divgty” including direct and
indirect effects.

Al.1: Unintended direct adverse effects of Bacillus thuringiensis (Bt) Cry endotoxins on
biological diversity, both lethal and sub-lethal, including but not limited to insects,
aquatic life, soil microbes, and their food web dynamics

In two meta-analyses of published studies on nogetaeffects of Bt proteins in insects,
Lovei and Arpaia (2005) document that 30% of stsidie predators and 57% of studies
on parasitoids display negative effects to Crylrams$genic insecticidal proteins. A
review by Hilbeck and Schmidt (2006) on all Bt-gfound 50% of studies
documenting negative effects on tested invertebrate

Another quantitative review by Marvier et al, (20@uggested a reduction in non-target
biodiversity in GM in some classes of invertebrd®#3 cotton fields vs. non-pesticide
controls, yet found little reductions in biodiveysin others.

More recent research on aquatic environments reakegp intense interest in the impact
of GM (Bt) crops on aquatic invertebrat@aphnia magna (Bghn, 2008), and Trichoptera
species (Rosi-Marshall, 2007). These publicatioasant future study, given the
potential load of novel target proteins that mag ap in agricultural runoff and end up in
aguatic environments. Further, Douville et al. (20Present evidence of the persistence
of the transgenic insecticidal protein CrylAb iruatic environments and suggest that
that sustain release of this bioactive compouritimaize production could result in
negative impact on aquatic biodiversity.

Impacts on soil microflora and fauna, includingteaorms (Zwahlen, 2002),
mycrorhizal fungi (Castaldini et al. 2005) and m&rthropods in response to Cry
endotoxins have also been reported (Wandeler28G, Griffiths et al 2006, Cortet et al
2007).

The significance of tritrophic effects of accumidatof, particularly of insecticidal Cry
toxins (Harwood et al 2005, Obrist et al 2006) heevas yet to be firmly established.
Subchronic dosages of Cry proteins have been demtesto affect both foraging
behavior and learning ability in non-target beear(itez-Romero et al 2008), and may
have indirect effects on recipient populations treospecies. The evolutionary
implications in terms of fithess are unclear.

Al.2: Unintended direct effects of insect resistance (Bt) and herbicide tolerance genes on
the sustainable use of biological diversity related to crop plants and their progenitors,
important for sustainable agricultural production and food security

Another important consideration is the adversecetteat certain GM crops may pose for
the sustainable use of important crop agrobiodie(Septs and Papas 2003, Quist



2007). Little research to date has been conduatéteevolutionary implications of
gene flow from GM crops to wild relatives or lancea. However increased seed
production in wild sunflower with introduced Bt genby Snow et al (2003). that the
researchers further found that hybrids of Bt ana-Bosunflowers had up to 55% more
seeds compared to the wild type when the targetipssct was found in the
environment, meaning that there was a clear fitadsantage of the potentially weedy
hybrid. This shows the potential of Bt-transgeraci®ties or hybrids to outcompete
native varieties and bring a reduction in diversipm more genetically homogenous
domesticated varieties. Outcrossing between BtnandBt plants is also shown in rice in
China by Rong et al (2005), the transfer of hed®dblerance from herbicide tolerate oll
seed rape (canola) to weBrhssica napus by Mikkelsen (2006) and the expression of Bt
and herbicide tolerant proteins in Mexican maizelfaces by Dyer et al (2009). This
work presents broad evidence of the occurrenceansgene flow. Further, modeling
studies by Haygood and Andow (2003) suggest tha¢urecurrent propagule pressure,
transgene establishment within a population camroeeen under negative selection.
With the evidence of broad transgene flow, furtlverk on the evolutionary implications
for the sustainable use of biodiversity is warrdnte

A2.1 Combinatorial and/or synergistic indirect effects of LMOs with stacked traits or
multiple LMOs

The recent development and commercialization of ISM¥ith multiple transgenic traits
has prompted an interest in the possible combirztand/or synergistic effects that may
produce unintended and undesirable changes to endog or introduced traits and
functions. The indirect effect of such changes ingyact the sustainable development of
future LMOs, and comes with high uncertainty ofesthnintended effects that will need
to be monitored in the future.

In the case of simultaneous exposure to differsses of Cry proteins introduced in
tandem, despite different modes of insecticidalagt Tabashnik et al (2009) found
evidence of cross reactivity among “pyramided” ¢k&d events) of CrylAc and Cry2B
endotoxins in transgenic cotton. The cross redgtled to higher rates of resistance
evolution in pink bollworm, Pectinophogassypiella, in a laboratory setting. Their
results suggests that in the case of differentpZoyein species, cross reactivity between
them may confer increased rates of insect resistdrewould alter the efficacy and
perhaps biological activity of the LMO.

Then (2009) reviews and discusses the evidenaghfiorges in activity and specificity of
Bt proteins dependent on synergisitc interactioitb extrinsic features. Such changes
may critically influence the bioactivity and hertbe potential for unintended effects.

Combinatorial, synergistic effects must be cargfotinsidered in the development and
risk assessment of stacked event LMOs with redpetie implications on biodiversity
and evolutionary consequences for crop genetiasliye This will be an important area
of investigation for risk research, as multi-t(@itacked) LMOs are poised to replace the
current generations of GM crops used in globalcadiare. More research in this area is
needed.



B Scientific information “taking also into accountrisks to human health”, including
direct and indirect effects.

The gaps of knowledge concerning human and anissdtthimpacts of LMOs are quite
large (Heinemann and Traavik, 2004). In realityyMew LMOs have been tested on
humans (Tayabali et al, 2000). Clinical acute tiyistudies are not the same as chronic
exposures likely in the use of GM crops, and mayneaessarily uncover undesirable
effects. Given the ethical and experimental diffies in testing of substances on human
subjects, other mammal species, such as mice #&)dara often used as surrogates for
appraising potential human health impacts of LMOs.

Further, with risk appraisal in mind, one must e¢desthat degree of exposures to GM
foods will be different depending on the countriatis, the risk factors for Belgians
will be different from say, Zambians, due to ladierences consumption patterns of
maize.

B1.1 Direct effects of target proteins on animal and human health.

A recent publication by Dona and ArvanitoyannisQ@pPreviews the potential health
implications of GM foods for humans and animals)uding incidences and effects of
increased immunogenicity, amounts of anti-nutrieptssible pleiotropic and epigenetic
effects, including possible reproductive and depeiental toxicity. They conclude that
while there is strong evidence for health concemsnany fronts, exposure duration
many have not been long enough to uncover impoeff@tcts and studies should also
include subjects with immunodeficiency or exposedther stress agents.

Bt Cry toxins

A number of studies have raised questions ovepatissible toxic or immunogenic effects
of Cry proteins on mammals (Ito et al 2004, VazgBeadron et al 2000). Further,
cytotoxic effects were found in some cases maydsee specific, meaning effects may
be underestimated if the incorrect tissue typelscted for the assay.

Seralini et al. 2007 reviewed data from a feedirad 6f MON863 by the producer,

which concluded no toxicity, and found evidenceliger and kidney toxicity in rats fed
MONS863 Bt maize. While the conclusions of Seradihal were rejected by the developer
of the data, the case illustrates that their ptatysdesign, or inappropriate statistical
methods applied to scientific evaluations can keaidhportant effects to go undetected.

Kilic and Akay (2008) report a significant differes (up to 10%) granular degeneration
in the kidneys of rats fed Bt vs. non-Bt maize.



Immunological effects have largely focused on pt#dallergenicity of LMOs, rather
than broader suites of immunogenic response. Itibalatudies, rather than oral toxicity
are also largely missing from the scientific litiewr@. One study by Kroghsbo et al (2008)
found increase antigen-specific antibody respoodt toxin and PHA-E lectin in a 28
and 90-day study of Wistar rats.

A study by Schroder et al (2007) found a signifoadifference in white blood cell count
and reduced kidney weight among male rats in aag§0fekding trial with Bt rice.

A team of Austrian researchers conducted feediatgtwith a stacked Bt maize event
(MON603 x Mon810) and found significant effects men-Bt maize. Along with reports
of kidney toxicity, the authors indicate “concludddiat multi-generation studies,
especially based on the [reproductive assessmertriiinuous breeding (RACB)]
design are well suited to reveal differences bebtnfeeds. The RACB trial showed time
related negative reproductive effects of the GMzmainder the given experimental
conditions. The RACB trial with its specific desigiith the repeated use of the parental
generation is a demanding biological factor fornieternal organism” (p. 4 Velimirov et
al., 2008).

In a 2008 feeding trial on mice with MON810 Bt maiFinamore et al (2008) conclude:
“induced alterations in intestinal and periphenaimune response of weaning and old
mice. Although the significance of these data rem#b be clarified to establish whether
these alterations reflect significant immune dysfions, these results suggest the
importance of considering the gut and peripherahime response to the whole GM
crop, as well as the age, in the GMO safety evaloaflbid, p. 11537).

Herbicide resistance genes

The effects of a GM vs. non-GM soy diet on therdieEmice were empirically tested in
two scientific studies by Malatesta et al. Thetfatidy (Malatesta et al 2002) found
nuclear modifications in DNA processing in livellsghat may be implicated in
metabolic function. In a 2-year feeding study, [Mesta et al 2008) the researchers
observed marked changes in features of liver fongincluding senescence (ageing)
markers and reduced metabolic rates in mice fedsGbean vs. non-GM soy controls.
The authors conclude:

“[T]he present work demonstrate that GM soybeaakiatcan influence the liver morpho-
functional features during the physiological pracesageing and, although the
mechanisms responsible for such alterations dreisknown and some data have been
discussed on a speculative basis, there are sdwetialgs underlining the importance to
further investigate the long-term consequences@madiet and the potential synergistic
effects with ageing, xenobiotics and/or stress damnt. “ (Ibid. p. 975)



B1.2 Potential bioactive or toxic effects of emerging classes of LMOs

Schubert (2008) reviews the published literatureudoenting potential risks to human
health posed by the impending introduction of niatmially enhanced LMOs, designed to
produce bioactive molecules, into the food sup$lyecifically, Schubert highlights the
evidence for the potential production of aberraams$genic molecules may produce toxic
effects or those with profound effects on humarettgyment. He concludes that
“Without proper epidemiological studies, most typésiarm will not be detected, and no
such studies have been conducted. “ (Ibid p.604)

B2.1Adjuvant response to LMOs, including cross-reactive and recombinatorial effects.

The issue of combinatorial and/or synergistic aftddGM proteins either with
endogenous host proteins or with other insertedt@is (e.g. “stacked” events) is an
area of nascent scientific inquiry. Several stuthes point towards extrinsic factors may
modulate Cry (Bt) efficacy and specificity. For exale Broderick et al (2009) found that
midgut bacterial presence was required for Cryl#secticidal activity gypsy moth
(Lymantria dispar) only suggesting the intestinal microflora may miatke toxicity in
certain target Lepidopteran insect species. Furteeearch by Soberon et al (2007)
suggest that structural changes to the engineangdAG protein in cotton may lack
important oligmerization feature essential to toafficacy toward$?. gossypiella.

Combinatorial or synergistic effects of recombingruteins acting as adjuvahts
immunostimulatory effects, or as potential allergenalso an area of vigorous scientific
inquiry. The protein CrylAc has been shown to beiumogenic in mice (Vazquez-
Padron, 2000), and produces an adjuvant effecotimrbucosal and systemic specific
antibody responses (Moreno-Fierros et al 2003, Rbd@rnandez et al. 2004). In
investigations with Cry1Ab protein, Guimaraes ef(2009) did not find a similar type of
adjuvant effect elicited against peanut proteingiéts CrylAc, yet instead found
evidence of CrylAb acting as an adjuvant leadingatidy phase production of
leukotrienes and increased Th2 and Th17-cytokindymtion in branchoalveolar lavage
fluids after airway exposure. The implications ofpible effects of Cryl1Ab to produce
allergen-induced cytokine responses are an args@dtigation warranting further
inquiry.

! That is, adjuvancy, the ability of a compound nb@nce or facilitate an immune
response, particularly sensitization to anothesdjgrotein.
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corn litter on the earthworm Lumbricus terrestrisl&tular Ecology 12:
1077-1086.

Attachment 2

This input was submitted to the Norwegian CP-FPB@GH#-FP in Norwegian. The key
paragraphs have been translated

- ... the advisory board wishes to emphasise thattivegeffects on biodiversity is
somewhat different from negative environmental@feThere is substantial scientific
documentation that indicates negative effects daaeLMOs on the environment, e.g.
negative effects of Bt-maize on non-target insetiss is not the same as documenting
that the use of such LMOs has a negative effetheriunctionality of ecosystems, or the
total biodiversity. The advisory board experiengesertainty, broad interpretations and
extensive debates with regards to scientific ltte@and what it tells us about possible
effects on biodiversity. Long term studies are dd&&ing.

The advisory board will not present and discusg¢hevant literature but wish to point
out that in the recent years a number of relevaensfic studies have introduced new
elements for consideration. One example is the wbfRamirez-Romeret al. (2008)
indicating that when honeybees are exposed to theAD toxin through their natural

diet (exposure through pollen from GM-plants) tmay lead to reduced capacity for
learning and altered pattern of feeding. It is ¢fi@re not a direct lethal effect but a more
subtle effect that may have ecological consequealcésan effect on biodiversity due to a
possible reduced survival of the species.

When risk assessing LMOs the advisory board wigh@®int out that the context of the
evaluation is important and that it is necessamptainely assess the alternatives to any
given LMO. Existing agricultural practices with thee of mono cultures and efficient
pesticide regimes have had a clear negative affebiodiversity both past and present.
Less weeds, fewer small mammals and reduced attressds in the fields have had
large consequences for biodiversity — even bef®d©& entered the market. An example
is the reduction of bird populations which is watlidied and documented in Great
Britain. When the use of a certain LMO is to batedl to biodiversity it is important to
consider the consequences of an already establmshetice and if the LMO contributes
to an existing negative trend, if it has a posig¥ect or if it introduces new elements of
risk.

As opposed to many of the existing LMOs on the rettlkere are a number of “new”
LMOs that have a large probability of negative itpan biodiversity if released into the
environment. These LMOs must therefore undergmeotigh risk assessment. The
advisory board would advise caution with regards to

- GM-viruses with altered traits and host specificity



- GM-fish with cold tolerance/increased growth ratgiihtolerance environmental
pollutions

- Stress tolerant GM-plants (drought tolerant/coldramt)

- GM-plants with a more efficient nutritional uptake

- Pharma plants

Even though these organisms may have what appehesvery useful traits for purposes
of production they may also have selective advasag nature. This could lead to
increased invasiveness and change in ecosysterdiality with the consequence that
the number of species drop dramatically or thabtlance is altered in other undesirable
ways. One scenario is the displacement of localgpéed species through spread of
stress tolerant GM forage grasses adapted to nahtgabitats/growth areas. Another
example is the possible consequences of a GM-gishaint to higher concentrations of
environmental pollutants leading to higher accurome of pollutants in the food chain
which may in turn have negative health effects.

Both in Norway and the rest of the world the cagedse approach is a central principle
for LMO risk assessment. The advisory board be$idlies is an important requirement in
order to understand the characteristics of each ldi®reveal the possible effects of the
intended use. We would in that respect underlieectiallenges that risk assessors face
when dealing with several of the newer LMOs suclblstrees (long generation span),
GM-viruses (may be difficult to control, risk of tation) and pharmaplants (risk of
entering the food chain).

References
Ramirez-Romaroet al. (2008)Does CrylAb protein affect learning performancethe

honey beé\pis mellifera L. (Hymenoptera, Apidae)? Ecotoxicology and Envimzntal
Safety 70 327-333.

Attachment 3

Antibiotic resistance marker genes (ARMG)
Relevant scientific reports on the topic of ARMG:

» EFSA Scientific Opinion (2009) Consolidated presentation of the joint
Scientific Opinion of the GMO and BIOHAZ Panelsthie “Use of Antibiotic
Resistance Genes as Marker Genes in GeneticallyfigdPlants” and the
Scientific Opinion of the GMO Panel on “Consequenckthe Opinion on the
Use of Antibiotic Resistance Genes as Marker Gen€enetically Modified
Plants on Previous EFSA Assessments of IndividhalRkants” EFSA Journal



(2009).http://www.efsa.europa.eu/EFSA/efsa_locale-
1178620753812 1211902569520.htm

With regards to the 2009 EFSA report we would tixenake the following
comments:

o0 There are geographical differences in the distraoubf the antibiotic
resistance genewptll andaadA in naturally occurring bacteria and the
distribution patterns are often unknown

0 We would draw the attention to the mentioned cagiohs from the WHO
Expert Group on Critically Important Antimicrobidisr Human Health
regarding the categorization of the antimicrobk&laamycin, neomycin
and spectinomycin as ‘Highly Important Antimicrolsiaeand streptomycin
as a ‘Critically Important Antimicrobial’

o0 The EFSA opinion had two minority opinions that shiobe noted

» VKM (2005). An assessment on potential long-term health tffe@used by
antibiotic resistance marker genes in geneticaltbgified organisms based on
antibiotic usage and resistance patterns in Norway
http://www.vkm.no/dav/23de90b2ff. pdf
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Our Ref: 3885
Date:15/9/2009

Dear Mr. Dioghlaf

Executive Sectetary
Secretariat of the Convention on Biologieal Diversity

SUBJECT: SURMISSION OF SCIENTIFICALLY SOUND INFORMATION REGARIDING THE
IDENTIFICATION GF LIVING MODIFTED DRGANISMS OR SPECIFIC TRAITS THAT MAY
HAVE ADVERSE EFFECTS ON THE CONSERVATION AND SUSTAINABLE USE OF
BIOLOGICAL DIVERSITY TAKING ALSO INTO ACCOUNT RISKS TO HUMAN HEALTH

Reffering to your letter Ref : SCBD/MPDM/jh/67587 regarding the above
subject. we would like to inform you that for the recent time these information is
not avaliable ,and we promise to send whenever it is prepared

Please accept the assurance of my highest consideration

v

Regards, é % —

Seif Alshra
Execurtive Dircctor / Water Resources & Nature Conservation
Ministry of Environment and Water

E-mail: Saif Mohammed AlShara (smalshara@moew.gov.ae)
Tel:00971 4 2958161
Fax:00971 4 2957766

WWW.ITIOC W, gov.ae

L et [ pe YR, | ST S SN VT T RUT | S B AP S TP T I
TELEPHONE: +971 4 205 4151 « FACSIMILE: - 071 4295 2766 « POOOX 1509 » DUDAI = UNITED ARALEMIRATES







. SUBMISSIONS FROM OTHER GOVERNMENTS

G. AUSTRALIA






AUSTRALIAN GOVERNMENT SUBMISSION — SEPTEMBER 2009
Notification SCBD/BS/MPDM/JH/67587

Invitation for Parties, other Governments and releant organisations to submit
to the Executive Secretariat scientifically sounéhformation on the
identification of living modified organisms or spedic traits that may have
adverse effects on the conservation and sustainahiee of biological diversity,
taking into account risks to human health.

In Australia, the Gene Technology Regulator (thguRator) is responsible for
protecting human health and safety and the enviemtnby identifying and managing
risks posed by or as a result of gene technologpk &sessments are science-based
and are carried out on a case-by-case basis aoly@&extensive consultation with
experts.

The Regulator has issued over 70 licences authgrtkie release of LMOs into the
Australian environment, comprising 10 commercidéase licences and more than
sixty licences for the limited and controlled redeaf LMOs for experimental
purposes (field trials). The LMOs authorised fomenercial release in Australia
include several varieties of GM cotton and canold @a GM rose. The Regulator
concluded that LMOs approved for commercial releag&ustralia, are as safe as
conventional varieties and are able to be useddrsame manner as their
conventional counterparts. One LMO, colour modifearnations, is no longer
required to be licensed and has been placed oM@ Register. Dealings are
entered on the GMO Register when the Regulatatisfed that risks posed by the
dealings are minimal and it is not necessary fgoaa conducting the dealings to be
covered by a licence in order to protect the heatith safety of people or the
environment.

It is a condition of a licence that the licencedsslinform the Regulator as soon as
possible if the licence holder becomes aware oitiatidl information as to any risks
to the health and safety of people or the envirarirog of any unintended effects of
the dealings authorised by the licence. Informmatiay be supplied by other persons
covered by a licence or by any other organisatiandividual. In addition, the Office
of the Gene Technology Regulator (OGTR) continoasonitor the scientific and
other literature for any new information in relatito GM crops, and assess this
information for its potential to impact on any diig regulatory approvals.

GM cotton currently comprises the majority of theséralian cotton crop and insect
resistant ‘Bt cotton’ has been grown commerciallustralia since 1996. To date,
the OGTR has not received any reports of advefsetefon human health or the
environment associated with Bt cotton. Similarlg,aredible information has arisen,
either domestically or internationally, to suppatink between GM crops approved
by the Regulator for commercial release in Australid adverse impacts on human
health or the environment.

Australia considers that all LMOs should be assksaseording to the case-by-case,
science based risk assessments called for und@robecol and that information
regarding LMOs be considered in regard to the amiseof opinion in the scientific
literature. Assessment should be undertaken icdheext of existing production



practices in conjunction with the consideratiorefféctive risk treatments for
identified risks.

Australia notes that where competent authoritie® et approved the release of a
LMO the reasons given often relate to uncertaagyo risk, either in terms of
consequence or likelihood of an adverse effectiological diversity. There are a
number of different types of uncertainty (incerti¢y variability, descriptive
uncertainty or cognitive uncertainty). Risk asssmsts would benefit from a more
precise discussion of the type of uncertainty thaausing concern. Australia has
developed &isk Analysis Framework (RAF) which provides guidance on how the
Regulator, and staff in the OGTR approach theaisklyses of LMOs. The RAF
includes guidance on how to characterise and difalumcertainty and is available at
http://www.ogtr.gov.au/internet/ogtr/publishing.fGbntent/riskassessments-1
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To:

Dr. Ahmed Djoghlaf

Executive Secretary

Convention on Biological Diversity
Montreal, Canada

Re: Notification No 2009-103 :
September 14, 2009

Dear Dr. Djoghlaf,

The United States appreciates this opportunity to provide information relevant to the
28 May 2009 notification from the Secretariat enritled ““Submission of scientifically sound
information regarding the identification of Living Modified Organisms or specific traits that may

have adverse effects on the conservation and sustainable use of biological diversity, taking also
nto account risks to human health.”

This question was part of the 2008 notification from the Secretariat, and we commented on this

issue in our submission to the Secretariat in January of 2009. Below we reiterate the relevant
points in response to this most recent request from the Secretariat.

1. Decisions about the suitability of an LMO should take into account a case-specific risk
assessment. In decision BS-IV/11, the Parties asked the AMTEG to “consider possible modalities
for cooperation in identifying living modified organisms or specific traits that may have adverse

effects on the conservation and sustainable use of biological diversity, taking also into account risks
te human health.”

The United States believes that undertaking this task as an a priori exercise would violare the
established principle se1 out in Annex I that case-by-case analyses should be used to make
decisions about an LMO. The United States notes that Annex 11 sets out general principles,
methodological steps, and points to consider in the conduct of risk assessment. The general
principles include, among others, the concepts that:

* Risk assessment should be carried out in a scientifically sound and transparent manner;

Lack of scientific knowledge or scientific consensus should not necessarily be interpreted

as indicating a particular level of risk, an absence of nisk, or an acceptable risk;

* Risks should be considered in the context of risks posed by the non-modified recipients
of parental organisms; and that

¢ Risks should be assessed on a case-by-case basis.
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As noted above, the methodology described in Annex 111 of the Protocol follows the
conventional risk assessment paradigm, beginning with identification of a potential hazard, such
as charactetistics of an LMO, which may have an adverse effect on bodiversity. Risks are then
characterized based on combined evaluation of the likelihood of adverse effects, and the
consequences should those effects be realized.

Therefore, the task of identifying such LMOs (i.e. “that may have adverse effects on the
vonservation and sustainable use of biological diversity...™) in fact contradicts the very foundation
that risk assessment plays in providing scientifically sound assessments to decision makers,
regardless of whether the decisions are being made under the Protocol or under a national
biosafety legal system. 1t is not possible to reach valid conclusions on hypothetical LMOs,
because there is no real information to analyze, and this analysis would not take into account the
particularities of different receiving environments as well as differences in how a particular
LMO might be used. Furthermore, it is unclear how such a list of I.MOs would relate to Parties’
obligations under the Protocol. In addition, such a list would not remove the obligation to makc
decisions on transboundary movements.

2. The United States supports an alternative approach to making lists of LMOs. Under this
alternative approach, the AHTEG might consider modalities for developing a process to examine
existing case-specific risk assessments of LMOs in order to extract any consensus conclusions
that have been broadly validated by many countries in tisk assessments that have been
undertaken it a manner consistent with Annex III. Such reviews may be able to identify broad-
based consensus on LMOs whose transboundary movement are unlikely to have adverse cffects
on the conservation and sustainable use of biological diversity, taking also mto account risks to
human health. There are now quite a few LMOs that have been subjected to multiple
assessments by different countries, in various receiving environments, and it may be useful for
other countries 1o be aware of the extent of agreement across these risk assessments. This

approach would provide a basis for a decision of the Parties as described in Article 7 paragraph
4.

“The advance informed agreement procedure shall not apply to the intentional
transboundary movement of living modified organisms identified in a decision of the
Conference of the Partics serving as the meeting of the Parties 1o this Protocol as being
not likely to have adverse effects on the conservation and sustainable use of biological
diversity, taking also into account risks to human health.”

Smcerely,

A. David Miller
Division Chief
National Focal Point
Biosafety Protocol

TATS & &2
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15 September 2009

VIEWSON THE IDENTIFICATION OF LIVING MODIFIED ORGANISMS THAT
MAY HAVE AN ADVERSE EFFECT ON THE CONSERVATION AND SUSTAINABLE
USE OF BIOLOGICAL DIVERSITY

GLOBAL INDUSTRY COALITION

The Global Industry Coalition (GI&)s submitting the following information in relaticto the
request for scientifically sound information on étidentification of living modified organisms
(LMOs) or specific traits that may have adverse@# on the conservation and sustainable use of
biological diversity, taking also into account ssko human health”. This request from the
Secretariat is one of the provisions of the mediarm programme of work, decision BS-1/12
paragraph 4 (b) (iii), and is further elaborateddecision BS-IV/11 adopted by the fourth
Meeting of the Conference of the Parties to thewgation on Biological Diversity serving as the
Meeting of the Parties to the Cartagena Protoc@iosafety (Bonn, 12-16 May 2008).

Paragraphs 1.8 and 9 of BS-1V-11 explicitly state:

8. Requests Parties and invites other Governmerdg@evant organizations to submit to the
Executive Secretary, not later than three montherpio the first meeting of the Ad Hoc

Technical Expert Group, scientifically sound infation available at that time, on the

identification of living modified organisms or sgectraits that may have adverse effects on
the conservation and sustainable use of biologitaérsity, taking also into account risks to

human health;

9. Requests the Executive Secretary to compilenfoemation received and to prepare a
synthesis report for consideration by the Ad Hochihgcal Expert Group and the Parties;

The private sector strongly believes that after silbmitted information is
appropriately analyzed, the conclusion will be thtre is no scientifically base
evidence that the plant-based LMOs currently mamrk@thave any potential for
increased adverse effects on the conservation amgtanable use of biological
diversity, when compared to their conventional caerparts in line with the
General Principles for Risk Assessment as providednnex Il to the Protocol.

|-

! The Global Industry Coalition (GIC) for the Cartagena Protocol on Biosafety receives input and direction from
trade associations representing thousands of companies from all over the world. Participants include associations
representing and companies engaged in a variety of industrial sectors such as plant science, seeds, agricultural
biotechnology, food production, animal agriculture, human and animal health care, and the environment.

Global Industry Coalition 1/58



The GIC wishes to note in this submission that UNEBD/BS/COP-MOP/4/10 presented a
misleading overview to Parties on the potential IdOs to have adverse effects on the
conservation and sustainable use of biodiverdityvas based almost exclusively on a review of
notifications to the European Commission from fiMdember States (Austria, France, Germany,
Greece and Hungary) without consideration of thiessguent reviews by the European Food
Safety Authority (EFSA), which concluded that eauntry’s actions had no scientific merit.
As such, UNEP/CBD/BS/COP-MOP/4/10 confused poliycamotivated decisions with
validated science-based assessments. The GICspaintin this submission that the actions
taken by the five Member States were merely attentpt inappropriately use scientific
argumentation to mask what in fact were politicasigons, which were subsequently unable to
withstand rigorous scientific scrutiny by EFSA. elbther examples in UNEP/CBD/BS/COP-
MOP/4/10 are also readily explained by factors othan evidence of risk to the conservation
and sustainable use of biodiversity.

With regard to paragraph 8 in BS-VI-11 and the #meequest for information, it is important to
recall that:

* The request for information on “the identificatioh living modified organisms (LMOSs)
or specific traits that may have adverse effectthenconservation and sustainable use of
biological diversity, taking also into account 8sto human health” must be restricted to
those LMOs for which there is scientifically sounsk assessment information and that
are likely to be subject to transboundary movemednly those LMOs that have been
subject to risk assessment according to Annex nd avhere information from those
assessments is available to Parties through the &@Hvithin scope. Opinions derived
from theoretical speculation and conjecture basedations taken such as withdrawn
applications should not be considered as sciealificound evidence of adverse effects.
Furthermore, it would be inappropriate to concltith the decision in paragraph 8 of BS-
IV-11 is applicable to research materials for whitdlormation is too scarce to make valid
risk characterizations. Cases where applicante haquested withdrawal of their
application are usually inspired by very practinadtives, such as a change in research
and development interest, the availability of imm@ material or the need to perform
additional studies.

» Cases where applications for field trials or conuiaruse have been rejected may
provide interesting grounds for speculation, butréhcan be several reasons leading to
such decisions. For instance, an Authority mayndee available information
insufficient to perform an appropriate risk assemsitand to decide on adequate risk
management measures. This illustrates the impmetahaddressing uncertainty but does
not per sepoint to a potential adverse impact.

» Cases where permits have been suspended or prdduwesheen prohibited also require
further investigation of the rationale for suchidems, including the scientific validity of
the arguments. Isolated findings, without overarghperspective of the body of
scientific evidence in support of a product apptavad without confirmation by other
studies, should be interpreted with great care.
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As noted above, this submission is intended toigeoscientifically sound information to Parties
on specific allegations made by a very small nundierountries, most of which are opposed to
GM crops on a political basis. The information thve few cases is organized in a manner to
address each allegation clearly and in detail,ianke following scientific framework:

MOIECUIAI CNAIACTEIISTICS ... ...uuiiiiiiiiii ittt e e e e e e e e e e e e e bbb e e e e eees 4
ANLIDIOLIC reSIStANCE MAIKEN GENES. ... . tteeeeeeeeiiiititrarr e e e e e e e e e e e e e e eeeeea s e ennneeeebban e e e e e eeeaeas 5
Toxicology and allergenicity related safety evalbias .................ccceeeeeiiiiiieeeivvivicemmmme e 8
Bt in soil and effeCct 0N SOIl........cooo oo 15
(21 ar=TaTo W aToT T oY o =] o] o F= T ] g I 19
Bt and polliNALOrS (IDEES).......ciiiiiieeeii ettt et a e e e e e e e e e e e aeeees 30
Resistance development of target PESt SPECIES caeeaerrvrrriiiiiei i 33
Establishment of feral pOPUIALIONS ... e 36
Pollen flow and hybridization with related SPeCIeS............oovvveiiiiiiiiiiii e, 39
Ecological impact of herbicide tOIEraNCE ......ceeem iiiiiiiiiiiiii e 41
RETEIEINCES ...ttt bbbttt ettt e e e e e e e e e e e e s saas e e ettt e e e e e e e aaeeeeeeeaeeeaannnnnn 43
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Molecular characteristics

MONB810 maize (C/F/95/12-02) was authorized in the European brimr all uses with the
exception of food by Commission Decision 98/294tC22 April 1998 (EC, 1998b) and France
ratified the Commission Decision on 3 August 1998ccording to Regulation (EC) 258/97 —
Art. 5, the notification for food use of maize detives was forwarded to Member States on 5
February 1998 based on an opinion on substantiaVa&gnce by the UK Advisory Committee
on Novel Foods and Processes (EC, 2009).

On 29 March 2006, the European Commission receavadquest fronGreece related to a
national ban of the marketing in Greece of maiZeriag containing event MON810. One of the
areas of concern documented by Greece relate@ tmétecular characterization of MON810 and
the presence of certain sequences.

In their review of this request, the EFSA GMO Pgmelvided the following comments (EFSA,
2006c¢) with respect to concerns around the molechiaracterization of MON810 maize:

 The Greek submission questioned the molecular ctarzation of MON810 maize, in
particularly stressing the potential for unintendeffiects due to the so-called ‘genome
scrambling’. The GMO Panel elaborated on the metion regarding the molecular
characterization that applicants are required twigde for the transgene locus. This includes
the DNA sequence of the inserts and flanking regithat allow for the identification of
unintended sequences, if any, and potential raxgeraents of the transgene locus. After
having analyzed all the data, no specific risk wesntified by the GMO Panel due to the
possibility of genome scrambling.

* As thecrylAbgene in MON810 maize is driven by the CaMV 35Snpoter, Greece was
concerned that the CaMV 35S promoter may be traesfepossibly integrated, and might
influence the expression of other bacterial geapd,genes in viruses and mammalian tissue.
In their comments, EFSA noted that suggestionsttieaCaMV 35S promoter could result in
an inadvertent activation of plant genes or endogsnviruses, promote horizontal gene
transfer, or might even recombine with mammaliamses with unexpected consequences
(Ho et al, 1999; Hoet al, 2000) had been previously considered in revieintbe safety of
CaMV 35S promoter (Hukt al, 2000; ACRE, 2002; EFSA, 2003). The GMO Paned ol
the opinion that the conclusions of the ACRE stuelyarding the safety of the CaMV 35S
promoter were still valid.

* “The GMO Panel concludes that the Greek submissiprovided no new scientific data or

information in support of their particular concern®n molecular characterization” (EFSA,
2006c¢).
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Antibiotic resistance marker genes

The potential for increased resistance to antitsoiin humans, animals and in organisms in the
wider environment as a result of horizontal gerandfer has been raised as a concern with
respect to the presence of antibiotic resistana&en#ARM) genes in GM plants.

The use of ARM genes in GM plants has been theestibf several reviews (Gay and Gillespie,
2005; Goldsteiret al, 2005; Miki and McHugh, 2004; Nagt al, 1992; Nielseret al, 1998;
Ramessaret al, 2007) and expert consultations: Working Partytloé British Society for
Antimicrobial Chemotherapy (Bennedt al, 2004), FAO/WHO Consultation on Foods Derived
from Biotechnology (FAO/WHO, 2000), Scientific Stegy Committee of the European
Commission (SSC, 1999) Zentrale Kommission furBl@ogische Sicherheit, Germany (ZKBS,
1999), and the Advisory Committee on Novel Foods$ Brocesses, UK (ACNFP, 1996). These
reports confirm that the frequencies of horizoghe transfer from plants to bacteria are likely
to be extremely low [see Keese (2008) for a recemiew on the subject of horizontal gene
transfer]. It has been concluded that such a esemt would not contribute effectively to the
extant abundance of ARM genes in bacteria in ther@mment (soil, plants, water and human
and animal guts) and that the presence of ARM geares in particular theptll gene, in GM
plants does not pose a relevant risk to humaniararealth or to the environment.

Some authorities have opted to implement policissadiraging the use of ARM genes in GMOs
but have further specified these as referring teegesxpressing resistance to antibiotics in use for
medical or veterinary treatment (e.g., Europeared®ive 2001/18/EC of the European Parliament
and of the Council of 12 March 2001 on the deliteeralease into the environment of genetically
modified organisms and repealing Council Direc®2220/EEC).

The EFSA GMO Panel has evaluated the potentiak redsociated with specific ARM genes
taking into account the factors that impact onlikelihood of any adverse effects on humans or
the environment of ARM genes used in GM plants (E&FZ04b), in particular:

» Their current usage in clinical and veterinary noe;
» The likely occurrence of horizontal gene transfenf GM plants to microbes; and

* The potential impact of horizontal gene transfererehnaturally occurring resistance to
the relevant antibiotics exists in the microbiahggool.

The GMO Panel considered the frequency of horizaygae transfer from GM plants to other
organisms as very low for all ARM genes consider&dith respect to clinical importance, the
Panel categorized ARM genes into three groups wJifferent potentials for compromising
human health and the environment. ARM genes infitisé group include genes conferring
resistance to kanamycin (e.gptll) and hygromycin (e.ghph. The GMO Panel was of the
opinion that with regard to safety, there was nmnale for inhibiting or restricting the use of
genes in this category, either for field experination or for the purpose of placing on the
market. The use of ARM genes in the second od thioup was proposed to be respectively
restricted or prohibited in view of the importarafehe related antibiotics in clinical usage.
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In a subsequent statement (EFSA, 2007a), the GM@I|Rgreed with the European Medicines
Agency (EMEA) that the preservation of the therdjpegpotential of the aminoglycoside group of
antibiotics is important. The Panel confirmed ogginion that the therapeutic effect of these
antibiotics will not be compromised by the preseotcthenptll gene in GM plants, given:

* The extremely low probability of gene transfer frahants to bacteria and its subsequent
expression;

* That the presence of tmptll gene in GM plants is very unlikely to change tiesting
widespread prevalence of this antibiotic resistage@e in bacterial sources in the
environment; and

* The evidence indicating that integration of thgtll gene would only be one of many
mechanisms by which bacteria could become resigimnaminoglycosides such as
kanamycin.

In 2009, a joint opinion (EFSA, 2009a) of the GM@nel and the Panel on Biological Hazards
(BIOHAZ) was published focusing on two ARM geneattare present in GM plants for which
an application has been submitted to EFSA. Onefuisctional in the plant nptll,
kanamycin/neomycin resistance) and the other gem&dA streptomycin/spectinomycin
resistance) is not expressed in the GM plants asetpression is regulated by a bacterial
promoter not active in plants. The joint opiniowlicated that adverse effects on human health
and the environment resulting from the possibladfer of these two antibiotic resistance genes
from GM plants to bacteria, associated with us&dff plants, were unlikely.

Bt176 maize (C/F/94/11-03) was authorized for all uses in Bugopean Union by Commission
Decision 97/98/EC of 23 January 1997 (EC, 1997) faral consent was granted by the French
competent authority on 4 February 1997. On 14 d=atyr 1997 Austria invoked Article 16 of
Directive 90/220/EEC partly based on the fact thaheir opinion the impact of a potential gene
transfer of the-lactamase encodingbla gene and a potential induction of resistance cidra

on the therapy of humans and animals with antitsatemained not fully conclusive.

Upon reviewing the additional arguments:

* The Scientific Committee for Animal Nutrition (SCAN997) confirmed that there was
no evidence indicating that the use in animal flegdf the genetically modified maize
(Bt176) would give rise to any adverse effect omeh health. SCAN thereby reinforced
its initial assessment of 1996 (SCAN, 1996).

» The Scientific Committee on Food confirmed to hbeen aware of and took into account
the available scientific knowledge concerning tinexpectedly long survival of DNA in
the environment and the persistence of fragmenBBNA in the human body following
the consumption of food. The likelihood of a pbssihorizontal gene transfer to
microorganisms in the intestinal tract under specbnditions was also known and taken
into consideration. The potential hazard ariswogrf the original transformation of maize
by the use of the pUC plasmid harbouring the gemsoding R-lactamase was given
particular attention and was even the major topithead hocexpert meeting organized
jointly by the SCF and SCAN on 6 December 1996. itdnopinion expressed on 13
December 1996, SCF made reference to the widespresénce in the intestine and in
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the environment of bacteria that harbour the ndjuogcurring genes encoding 3-lactam
resistance, and concluded that the possibility thatproduct would add significantly to
the already widespread occurrence of ampicillimstaat bacteria in animals and man was
remote (SCF, 1996). The SCF noted that none ofcatsclusions concerning the
toxicology, nutritional value, allergenicity andcemdary changes were affected by the
Austrian arguments.

In a subsequent opinion (EFSA, 2006b) the GMO Pgpetifically addressed the presence of the
bla gene in Btl76 and T25 maize. They stated thati@linp and its derivatives are antibiotics
of clinical importance but the resistance confetsgdhebla gene is common on mobile genetic
elements in a range of bacteria present in theremwvient, as discussed in detail in a 2004
opinion of the GMO Panel (EFSA, 2004d). Therefohe, GMO Panel agreed with the previous
safety assessments carried out by the Scientifimr@ittee on Plants on Btl176 (SCP, 1999a;
2000) and on T25 (SCP, 1998c; 2001a,b,c), stahiagthe likelihood of adverse effects due to
the presence of the ARM genes in Bt176 and in T2a&enwas extremely low. It is also noted
that T25 maize contains only a partié gene, which is, therefore, non-functional (SCFR8E9.

On 16 July 2008Austria notified to the European Commission a nationa¢@aérd clause on
GM maize eventMON863, which had been approved for import into the EData provided
from Austria indicated the spread kdinamycin resistance in human food-borne pathogens at a
frequency ofca 1%. The GMO Panel (EFSA, 2009d) reviewed thecifips of the resistance,
the use of the particular antibiotics, the likeblldfor horizontal gene transfer, and the prevalence
of the resistance in the environment. In their g@nts, the GMO Panel noted that:

“The transfer of ARM genes from GM plants to bactarhas never been shown to occur
under laboratory or natural conditions in the absea of sequence identity. If transfer
of ARM genes from GM plants to bacteria occurs dk, &s frequency is below the limit

of detection. The process is therefore consideuadikely to impact on the occurrence

of antibiotic resistance in humans, animals and teavironment” (EFSA, 2009d).

The GMO Panel concluded that even in the unlikelyne of the transfer of theptll gene from
MONB863 maize to bacteria, its contribution to thaseng pool of kanamycin resistance in
bacteria would be negligible.
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Toxicology and allergenicity related safety evaluations

Bt176 maize (C/F/94/11-03) was authorized for all uses in Bugopean Union by Commission
Decision 97/98/EC of 23 January 1997 (EC, 1997) faral consent was granted by the French
competent authority on 4 February 1997. On 14 Ur=atyr 1997, Austria invoked Article 16 of
Directive 90/220/EEC. In February 2004, Austriapded additional information to support the
national safeguard measures partly based on thetfat in their opinion, the toxicology and
allergenicity of the genetically modified plantsdaderived products destined for human and/or
animal consumption were insufficiently covered.

Originally the Scientific Committee on Food (SCB98) had drawn the following conclusions:

* The transgenic maize was, except for the insertats t substantially equivalent to maize
available on the market;

* Animal feeding studies with the genetically modifienaize supported its substantial
equivalence to the parent plant;

* No nutritional concerns were associated with theeafghis transgenic maize;
* It was unlikely that the genetic changes introduaey new potential for allergenicity;

* No human toxicological concerns arose regarding itiserted traits based upon the
toxicological and digestibility data considereddan

* The possibility that the product would add sigrafily to the already widespread
occurrence of ampicillin resistant bacteria in aggrand man was remote.

In a subsequent opinion (SCF, 1997) the SCF nditadnone of its conclusions concerning the
toxicology, nutritional value, allergenicity andceadary changes were affected by the Austrian
arguments.

The three reports submitted by Austria in 2004 Sgibal, 2003a; Spolet al, 2003b; Spdlet

al., 2003c) were related to procedures and requirtsmiam toxicity and allergenicity safety
evaluations. In responding to these reports (ERRA4c), the GMO Panel reiterated its support
of a comparative approach to safety assessmemti@s; stating that:

“The underlying assumption of this comparative assenent approach for GMOs is that
traditionally-cultivated crops have a history of gerally accepted safe use with regard
to human and animal consumption and the environmefthese crops therefore serve
as baseline comparators for the risk assessmentGdiOs. This comparison is the
starting point for the safety assessment which th@&tuses on the impact of any
intended or unintended differences identified” (EFS 2004c).

The EFSA GMO Panel concluded th&the three reports do not provide any new sciertifi
data to indicate adverse affects on human and anirhaalth or the environment of the maize
events Bt176, MON 810 and T25” (EFSA, 2004c).

MONB810 maize (C/F/95/12-02) was authorized in the European Wrimr all uses with the
exception of food by Commission Decision 98/294C22 April 1998 (EC, 1998b) and France
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ratified the Commission Decision on 3 August 1998ccording to Regulation (EC) 258/97 —
Art. 5, the notification for food use of maize detives was forwarded to Member States on 5
February 1998 based on an opinion on substantial/a@gnce by the UK Advisory Committee
on Novel Foods and Processes (EC, 2009).

On 29 March 2006, the European Commission receavadquest fronGreece related to a
national ban of the marketing in Greece of maiZeriag containing event MON810. One of the
areas of concern documented by Greece consisteccepting that safety studies of Cry proteins
are performed with proteins produced in bactesaha nucleotide sequence of the corresponding
genes integrated into GM crops may not be preciteysame as the nucleotide sequence of the
bacterial gene.

The GMO Panel (EFSA, 2006c) commented that an aisalyf the suitability of bacterially
produced proteins had already been carried ouh&yCompetent Authorities of France and the
Scientific Committee on Plants in their originalseassment (SCP, 1998a). The GMO Panel
confirmed that the altered sequence ofdhg Abgene in MON810 maize had been assessed by
the GMO Panel in previous opinion (EFSA, 2005c).

Another area of concern submitted by Greece wasnipact of MON810 maize on human
health. The GMO Panel (EFSA, 2006c) reviewed fathe documents provided and came to the
conclusion that most were not relevant for the ca&#hough not mentioned explicitly by the
Greek Authority, the GMO Panel identified that #hesxeemed to be a concern that transgenic
DNA from GM food, including MON810 maize, is trarsfed to cells of the consumer and could
give rise to adverse effects. The Panel reviewémmation on the detection of DNA in animal
tissues and food products such as meat, milk agsl egncluding that these observations confirm
that transgenic DNA does not behave in a diffeveay to DNA occurring in conventional food
and feed products. Furthermore, according to thk©danel:

“...the presence of such gene fragments has nevhoven any adverse effects on
animals. Incorporation of functional plant gene &gments from consumed plant
material into mammalian cells in vivo has never lme@bserved and is considered
extremely improbable” (EFSA, 2006c).

In conclusion,"The GMO Panel therefore affirms its conclusions &, on the basis of current
scientific knowledge, MON810 maize is unlikely tave adverse effects on human and animal
health or on the environment in the context of itstended uses” (EFSA, 2006c).

On 13 September 200%reece notified to the European Commission a ministedatision
concerning the extension of validity and amendnoérin existing safeguard measure invoked to
provisionally prohibit the cultivation of MON810 aits territory (EFSA, 2008c). One of the
areas documented by Greece consisted of a toxicalogpncern related to the animal feeding
studies justified by a SANCO note to EFSA of 152087 on MON863 rat feeding studies and a
publication by Séralingt al. (2007).

The study by Séralini and co-workers on MON863 maia which the Greek authorities refered,

had been extensively considered by the GMO Pargtlcammented on in a statement (EFSA,
2007b). Maize MON863 considered in this study aored a different Cry toxin from maize
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MON810 and the GMO Panel advised that conclusiomsM®©ON863 were not relevant to
MONB810. In summarizing their review of Séraletial (2007), the GMO Panel stated that:

“In the absence of any indications that the obsedvdifferences in test parameters are
indicative of adverse effects, the GMO Panel does consider that the publication by
Séralini et al. (2007) raises new issues which aoxicologically relevant” (EFSA,
2007Db).

The GMO Panel (EFSA, 2008c) further referred tdad@y feeding study with MON810 maize
that had been provided in the dossier on GM mai@Ng63 x MONB810 and that had also been
published in peer-reviewed literature (Hammandal, 2006). The GMO Panel considered that
the results of the 90-day sub-chronic rodent stdéy not indicate adverse effects from
consumption of maize MON810 and the GMO Panel eaated that there were no concerns over
its safety (EFSA, 2005e). In more general terrng,issue of safety testing of GM products in
animals has been addressed by a working groupedEBSA GMO Panel (EFSA, 2008d).

On 9 February 2008rance notified to the European Commission an Order sudipg the
cultivation of seed varieties derived from the neagwent MON810 and submitted an information
package comprised of different supporting documents

One of the areas of concern consisted of food ard tafety issues. France provided various
arguments as to why they considered the safetygeperformed with MON810 maize and the
CrylAb protein had not been sufficient and refespdcifically to the following:

* The proteins produced Bacillus thuringiensisand that produced by MON810 did
not have the same primary sequences;

* The protein produced by MON810 could be modifiedtsnspatial conformation by
addition of elements, which could have importanhssguences for its functional
characteristics and its potential pathogenic capaci

 The duration of the toxicological tests was inséint and should have been
conducted in multiple animal models; and

* The toxicological tests performed for the assessnoé transgenic plants did not
cover the new domains of health (prion diseaseglogy).

Interestingly, the AFSSA ("I'Agence Francaise dei8#é Sanitaire des Aliments”, the French
authority on food safety) opinion of 30 April 2008FSSA, 2008), which also stated that, taking
into consideration the updated data and publisiveshtfic literature provided in the dossier,
maize containing the transformation event MON 848 derived products, present the same
level of safety as conventional maize varieties ted derived products.

The GMO Panel reviewed all relevant and most reseiantific literature and publications, such
as the scientific advice of AFSSA (2008) and COGEM08), as well as the risk assessment
approach recommended by the internationally harmeshi Codex alimentarius (Codex
alimentarius, 2003) and the EFSA Guidance DocurteiRBA, 2006a).
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In its evaluation, the GMO Panel addressed thevieilg concerns (EFSA, 2008e):

Allergenicity: France claimed there were indications that CrylAbtein triggers an
immune response in the rat model (Kroghsb@l, 2008). The GMO Panel confirmed
that during the safety assessment of GMOs, poteatlargenicity of a GMO is
considered and that no indications had been foanthé CrylAb protein that would raise
concerns over any potential allergenicity. Witlga®l to the experiment described by
Kroghsboet al. (2008), it is not uncommon for a protein to axtaa antigen. The authors
themselves noted thdit is well documented that introduction of a new ‘toreign’
protein by the oral route will induce an antigenesgic immune response”.

“This information could therefore not be taken byhp¢ GMO Panel as an indication of
any allergic response to the Cry1Ab protein” (EFS2008e).

Toxicity: It was pointed out by France that: (1) the Cryl#btein had not been tested
according to current methods in the domain of me$eeon prions; and (2) the
toxicological studies should have considered rebean oncogenes.

The GMO Panel countered that, in accordance with EfSA Guidance Document
(EFSA, 2006a) and the Codex alimentarius guidelif@sdex alimentarius, 2003),
characteristics of proteins, including structurel danctionality, various other relevant
physico-chemical and biochemical properties, anémga@l toxicity and allergenicity, are
routinely included as part of the assessment forGSM The GMO Panel was of the
opinion that arguments raised by the French autbsrivere highly speculative and did
not reveal any new insights that the CrylAb protmald act as a prion, particularly the
prion involved with TSE/BSE.

Furthermore, the GMO Panel did not agree that mé&tion provided by France indicated
a potential for transgenic DNA within MON810 mai#® have oncogenic properties.
They further stated that:

“Moreover, neither is the crylAb gene a known on@&g, nor does the function and
origin of the crylAb transgene in maize MON810 imdite any role as an oncogene in
plants or humans/animals” (EFSA, 2008e).

Long-term toxicity tests. France provided comments on the 90 day rodentystud
MONB810 based on Séraliet al (2007). They also indicated that testing foloager
period on multiple generations of animals, and omtiple mammalian species, was
required.

The GMO Panel considered that the data providedhbyFrench authorities did not
contain any data or other indications for hazagkciically posed by MON810 maize.
Performance of the 90-days rat study with whole G#p products was not a standard
requirement and had to be considered on a caseds/zasis. The basis was formed by
an extensive comparative assessment in which the®Mis compared to its counterpart
with regard to molecular characteristics, composit{(macronutrients, micronutrients,
anti-nutrient, toxins, allergens), and agronomiefpttypic characteristics in accordance
with internationally harmonized guidelines of Codalimentarius (Codex alimentarius,
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2003) and the EFSA Guidance Document (EFSA, 200&gsed upon the biologically
relevant changes in characteristics of the GM ¢hays identified, further testing may be
required. Details including the assessment of 4engn effects can be found in the
recently published report of the GMO Panel’'s Wogk{aroup on Animal Feeding Trials
(EFSA, 2008d).

The GMO Panel further referred to a statement enSéraliniet al. (2007) publication
(EFSA, 2007b), concluding that these data do naseat to deviate from its previous
opinions. As summarized by the GMO Panel:

“The data presented by the French ‘Comité de préfigtion’ neither provide any new
scientific information nor give any other indicatios that maize MON810 would pose a
risk” (EFSA, 2008e).

. Characteristics of the CrylAb protein: In reacting to France’s claim that post-
translational modifications of the CrylAb protein plants have been inadequately
considered, the GMO Panel replied that the dataigeed by France did not point to a
hazard that can specifically be linked to the Criggkotein and did not provide any new
information on this protein either. The informaticeferenced by France pertained to the
functionality and post-translation modifications pfoteins other than CrylAb. In
addition, it implies that the safety assessmenh@fCryl1Ab protein would be limited to a
consideration of its similarity to the protein pumeéd naturally byBacillus thuringiensis
On this matter, the GMO Panel concluded that:

“None of the data on the CrylAb protein and similary proteins that have been
assessed by the GMO Panel for their safety haveicatkd any modifications with
potential adverse health effects” (EFSA, 2008e).

On 10 June 1999 and on 8 May 20B@istria provisionally prohibited the placing on the market
of the authorized genetically modified (GM) maizeetsM ON810 andT 25, respectively, on its
territory. In their respective scientific opinigrsoth the Scientific Committee on Plants (SCP,
1999a, 2000) and the EFSA GMO Panel (EFSA, 200dgloded that, based on the information
submitted by Austria, MON810 and T25 maize did oonstitute a risk to human and animal
health or the environment.

On 21 November 2007, Austria provided to the Euamp€ommission an Austrian study entitled
“Supplementary risk assessment on GMO maize MON8&ith consideration of maize T25)".
The aim of the Austrian study was to summarize Aaistarguments in response to the decision
of the World Trade Organisation Panel ‘European @omties — Measures affecting the
approval and marketing of biotech products’, beeaquaat of the measures dealt with the Austrian
safeguards concerning the import and use of mai2N8L0 and T25. Subsequently, the
Austrian delegation presented published data oneproduction study with mice fed
NK603xMON810 maize (Velimiroet. al, 2008) and a study on the intestinal immune gyste
rats fed MON810 maize (Finamoegal, 2008).

Austria claimed that there were shortcomings in tleenparative, the toxicological and the
allergenicity assessment of MON810. The GMO Paweiewed the arguments for each
assessment and concluded (EFSA, 2008e) that:
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. The arguments provided by the Austrian authoritiesnot indicate that a specific risk
had been identified in MON810 maize since its aparainder Directive 90/220/EC,
which was preceded by an evaluation of the safétyMi®@N810 by the Scientific
Committee on Plants in 1998 (SCP, 1998a).

. The Austrian authorities indicated that additiodetails of the compositional analysis of
maize MON 810 and the background data should ha@en Iprovided. However, the
publications that Austria mentioned appeared ater approval of MON810 maize,
including the OECD consensus document, and wouldhaee been available at the time
of the application.

. The GMO Panel had evaluated safety data on vastacked events containing the maize
event MON810 combined with other transgenic evemsluding MON863xMONS810
(EFSA, 2005e), MONB863xNK603xMONS810 (EFSA, 2005f) datNK603xMONS810
(EFSA, 2005h). These data included compositionalyasis of these stacks, MON810,
and other comparators. The evaluations were chaug according to the GMO Panel’s
principles as has also been laid out in its GuidaDocument (EFSA, 2006a). The
evaluated data did not indicate any adverse effects

. With regard to the data published by Velimiretval (2008), the methods used for these
investigations were not routinely used for the safssessment of whole foods and feeds,
and that therefore neither experience with theseleisonor data on background
variability in the tested parameters existed. Mweez, the GMO Panel identified various
deficiencies in data reporting, methodologies atadistical calculations, which did not
allow any interpretation.

. “Therefore, the GMO Panel considers that these dala not invalidate the conclusions
of the GMO Panel on the safety of MON810 maize” (BER, 2008e).

Austria claimed that for T25 maize the risk assesgnprovided by the applicant did not take in
to account all relevant issues according to thiesikthe-art of scientific knowledge, referring to
details and references to the scientific literawireen in Dolezekt al (2007). The GMO Panel
referred to the safety assessment of T25 maizevraed out by the applicant and evaluated by
the Scientific Committee on Plants in 1998 (SCP8LY. The Panel also concluded that the
Austrian authorities had not provided evidence edlth risks associated with T25 maize. The
GMO Panel had previously evaluated the safety data number of other GM crops (maize,
oilseed rape, cotton, rice, soy) containing a simijenetic modification as T25, i.e. the
introduction of the phosphinothricin acetyltransfe® (PAT) enzyme conferring tolerance to
glufosinate-ammonium-based herbicides. For nortbeasfe crops did the evaluation by the GMO
Panel indicate any effect linked to products of tmodification that could raise concerns for
human and animal health.

On 27 July 2007Austria notified to the European Commission a nationa¢@aérd clause on
GM oilseed rape evenET73 which had been approved for import in the EU (mcdtion
C/NL/98/11). The GMO Panel (EFSA, 2009c) obsertteat the two publications related to
toxicological and allergenicity aspects of the resessment quoted by Austria (Sgikal,
2004, 2005) did not provide new data specific anghfety of oilseed rape GT73. Furthermore,
Austria referred to various arguments that hadadlyebeen addressed in the previous EFSA
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GMO Panel opinion on oilseed rape GT73 (EFSA, 2D04ehe EFSA GMO Panel concluded
that the toxicological and allergenicity informati@rovided by Austria were not new and had
already been considered in the respective opirebtise EFSA GMO Panel.

On 15 July 2008Austria notified to the European Commission a nationaégadrd clause on
GM oilseed rape eventd S8, RF3 and M S8xRF3, which had been authorized for import in the
EU. The argumentation was similar to what had mdmitted before for GT73. The reply by
the GMO Panel (EFSA, 2009¢e) reflected the samenaggtation as developed for the safeguard
clause on GT73, confirming that there was no neresnce that would suggest any risk.

On 16 July 2008Austria notified to the European Commission a nationaégadrd clause on
GM maize evenM ONB863, which had been approved for import in the EU. sia submitted
comments on a number of details of toxicologicad amtritional studies with MON863 maize,
which are cited by an article by Hammoeidal. (2006) describing the outcomes of the 90-day rat
oral toxicity study with MON863 maize. The GMO RA(EFSA, 2009d) concluded that no new
data had been presented by the Austrian authotiitegcould be considered evidence of potential
toxic effects on MON863 maize and its transgenimgonents on humans and animals. In the
absence of such evidence, the EFSA GMO Panel cmilébllow the Austrian recommendation
for requiring additional toxicity tests for subchio, chronic, developmental, and reproductive
toxicity of MON863 maize.
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Bt in soil and effect on soil

Bt176 maize (C/F/94/11-03) was authorized for all uses in Bugopean Union by Commission
Decision 97/98/EC of 23 January 1997 (EC, 1997) faral consent was granted by the French
competent authority on 4 February 1997.

On 14 February 199Austria invoked Article 16 of Directive 90/220/EEC parthased on the
fact that in their opinion the effect of the Bt toxn soil was insufficiently covered. The SCP
(1997) concluded that based on the available indtion, soil exposure from the GMO maize
plants would be less than the exposure resultiog fa single conventional spray application
including the run-off from plants. Only trace amtaiof the toxin can be detected in the roots of
the maize and furthermore, normal agricultural ficacwvould involve removal of the greater part
of the plant at harvest. The residual plant malkerare often shredded and transformed into
silage for use as animal feed at a later stageoxX@t concentration can be increased as a rekult o
binding and adsorption by soils, but argumentats@s provided showing that transgenic plant
material did not persist at a high level in thd.s@onsidering the exposure in the soil ecosystem
including exposure to earthworms a@dllembola the Committee noted that these issues were
addressed satisfactorily in the dossier submittethé notifier.

The SCP did not find that the information providgdAustria required an adaptation of its earlier
assessment (SCP, 1996)

In February 2004, Austria provided additional imf@tion to support the national safeguard
measures. This information included the three-peaewed papers:

« Zwahlenet al (2003a) reporting a 200-day study investigatimg itmpact of transgenic Bt
maize event Btll (expressing CrylAb Bt toxin) omiature and adultumbricus terrestris
in a single worst-case laboratory study and imglsismall scale field test.

“Due to the experimental design, the authors wereable to exclude that possibility that
the weight loss of earthworms fed with Bt maizethe laboratory test was due to other
factors. Consequently, the authors themselves dote: ‘Further studies are necessary
to see whether or not this difference in relativeeight was due to the Bt toxin or other
factors discussed in the study” (EFSA, 2004c).

» Zwahlenet al (2003b) published the results of two field stsdie the temperate maize-
growing region of Switzerland with regard to thedlation of CrylAb toxin in transgenic
Bt maize leaves during autumn, winter and springpgps.

» Saxenaet al (2002) found that the release of CrylAb protdmysroots is a common
phenomenon with transgenic maize.

The GMO Panel (EFSA, 2004c) reviewed the documenisthe findings in perspective of other
additional studies and concluded that none of itexl apers contained scientific information
that would alter the risk assessment of the maieats.

MONS810 maize (C/F/95/12-02) was authorized in the European brfar all uses with the

exception of food by Commission Decision 98/294C22 April 1998 (EC, 1998b) and France
ratified the Commission Decision on 3 August 1998ccording to Regulation (EC) 258/97 —
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Art. 5, the notification for food use of maize detives was forwarded to Member States on 5
February 1998 based on an opinion on substantiaVa&gnce by the UK Advisory Committee
on Novel Foods and Processes (EC, 2009).

On 21 January 2005{ungary invoked Article 23 (safeguard clause) of DirectR@1/18/EC to
provisionally prohibit the production, use and dizgition of seeds derived from the authorized
genetically modified maize line MON810. The Hurigar submission referred to research
carried out in Hungary allegedly showing that tlemg-term presence of the plant in the
ecosystem may have adverse effects on biologidlahsiivity through accumulation of Bt toxin.
The supporting documents were abstracts of regwesented at scientific conferences which
summarize results of research studies but do notaso any data that can be evaluated on a
scientific basis.

The GMO Panel (EFSA, 2005d) reviewed the infornratis well as other publications on release
of Bt via exudation and decaying material from pgamcorporation into and persistence of Bt in

soil, absence of effects on earthworms and nemstadel absence of negative effects on soll
microbial communities. The Panel concluded thajaneral, there were no published data on the
impact of Bt maize on biological soil functions whiindicate the need for a change in the
original environmental risk assessment that waslgotied by the SCP in 1998 (SCP, 1998a). As
noted by the GMO Panel:

“Considering the available information on potentiaéffects of Bt plants on the soill
environment and in particular on soil non-target ganisms, adverse effects due to
slightly altered decomposition rates are unlikelfEFSA, 2005d).

In April 2008, Hungary forwarded additional studtesthe European Commission and requested
that the four submitted reports be considered afdmntial information:

* Report #1: On the results of the tender entitleds#@ssment of the soil biological effects of
genetically modified organisms” (No. NTA-1030/2008art 1. Confidential (51 pages) as
referenced in EFSA (2008b);

* Report #2: On the results of the tender entitleds#@ssment of the soil biological effects of
genetically modified organisms” (No. NTA-1030/200Bart 2. Confidential (5 pages) as
referenced in EFSA (2008b);

* Report #3: Research Report entitled “Data on edcdbgisk assessment in Hungary of
MONS810 maize varieties producing CrylAb toxin tltain be applied against European
corn borer Qstrinia nubilalig larvae” (No. NTE-725/2005). Confidential (64 paypes
referenced in EFSA (2008b); and

 Report #4:. Closing Report entitled “Supplementargolegical impact assessments
concerning the MON810 maize varieties |. Biologistidies involving MON810 pollen
and DIPEL, as well as protected and rare butterfing on stinging nettle” (No. NTE-
1436/2005). Confidential (80 pages) as referencdeHSA (2008b).

Hungary reported a decomposition study of Bt-maizé data on degradation of CrylAb protein

in soil. In addition Hungary raised concerns oa plersistence of CrylAb protein in soil due to
the cultivation of maize MON810. The GMO Panel @ 2008b) confirmed that the issue of
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decomposition of MON810 had been extensively adewksn its previous opinion (EFSA,
2005d). The GMO Panel further evaluated the detagmted by Hungary and agreed with the
conclusions drawn by the authotBi the current stage of our studies and basedlmnavailable
techniques we have no data at all concerning whetree differences found in some cases in the
decomposition of organic material are a consequesfadifferences in the chemical composition
of the two maize strains or of the presence oRiat (Hungarian report #3). In addition the
GMO Panel reviewed other studies on the decompasiéind persistence of Bt-maize and
concluded that the concerns on CrylAb protein ptasce in soil raised by Hungary were not
substantiated by the available scientific data.

The GMO panel also concluded that the variatiommicrobial communities observed in the
Hungarian study was similar to that observed ireo#tudies performed with plants expressing
Cry proteins fromBacillus thuringiensisand other GM crops (references in EFSA, 2008h], an
that the study therefore provided no new informatabout the effects of Bt-plants on soil
microorganisms.

Finally, the GMO Panel considered that there wasenwence presented supporting the
conclusion of rearrangements of nematode populatiole to MON810 maize and concluded that
no new data were presented to show that MON810 enaiauld pose a risk to nematode
populations in Hungary.

On 29 March 2006, the European Commission receavagdquest fronGreece related to a
national ban of the marketing in Greece of maizeridg with the genetic modification MON810.

One of the areas of concern documented by Greewsisted of environmental impacts of
MONB810 maize, particularly in relation to soil. gI6MO Panel (EFSA, 2006¢c) commented on
the Greek presentation of scientific literature atatements as follows:

» Potential_higher lignin_content in MON810 maize: The Panel reviewed data on lignin
content and related decomposition of different plspecies expressing Bt. Generally, Bt
plants showed less decomposition than non-Bt plaktswever, this effect was not clearly
related to lignification or reduced microbial adtvin soil. According to the GMO Panel:

“Considering the available information on potentiakffects of Bt plants on the soll
environment and in particular on soil non-target ganisms, the GMO Panel concluded
that adverse effects due to slightly altered ligrdantents are unlikely” (EFSA, 2006c¢).

» Potential effects of MON810 maize residues on soil function and soil organisms. The
published results from laboratory and field trigisferences in EFSA, 2006c¢) showed that on
short to medium time scales (up to 3 years) anewufield conditions, the effects of CrylAb-
expressing maize on soil functions and biodiverdity not exceed “natural” variability. No
conclusive evidence had been presented that clyrapproved CrylAb-expressing GM
crops were causing significant direct effects angbil environment. The effects of CrylAb-
expressing maize in these experiments were snidhey existed at all. In addition, the
available data did not indicate a chain of evelmds inight result in long-term effects.

“There have been no reports of soil function probhs in countries where CrylAb-
expressing crops have been cultivated continuously several years. The GMO Panel is
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thus of the opinion that the risk of MON810 maize soil function and soil organisms is
negligible” (EFSA, 2006c).

» Potential adverse effects of MON810 maize on Collembola The review paper of Losest
al. (2004) referred to a website of the U.S. Envirental Protection Agency for a study that
might have shown a significantly higher mortalitydareduced reproduction rate in the soil-
dwelling collembolan,Folsomia candidagxposed to the Btl76 maize event. The GMO
Panel considered the accessible information asasefither studies in which MON810 maize
had shown no negative effects on the collembdPantaphorura armatalHeckmannet al,
2006). Furthermore, no adverse effect of CrylAbregping maize orCollembola was
observed in an intensive field study with Bt176 rea(Candolfiet al, 2004).

“The GMO Panel concludes that no adverse effect GfylAb-expressing maize on
Collembola has been reported” (EFSA, 2006c).
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Bt and non-target organisms

Bt176 maize (C/F/94/11-03) was authorized for all uses in Bugopean Union by Commission
Decision 97/98/EC of 23 January 1997 (EC, 1997) faral consent was granted by the French
competent authority on 4 February 1997.

On 14 February 199Austria invoked Article 16 of Directive 90/220/EEC parthased on the
fact that in their opinion the effect of the Bt te»on non-target organisms was insufficiently
covered. In its response (SCP, 1997) to the stipgomformation provided by Austria the
European Scientific Committee for Pesticides recogh the complexity of comparing the
exposure of a pest to GM plants, where exposure beyrolonged and maintained, and
conventionally applied pesticides, with shorter agpkeated exposure. The Committee noted that
in the case of GM maize, the effect of the genByicacorporated toxin is more targeted than in
the case of a spray application, which involvearaye of Bt toxins. The exposure scenario in the
case of GM maize is comparable to multiple applicet of insecticides, but the impact of the Bt-
genetically incorporated toxin on the environmeantonsiderably lower than traditionally applied
pesticides.

The SCP did not find that the information providgdAustria required an adaptation of its earlier
assessment (SCP, 1996)

In a subsequent opinion of the GMO Panel (EFSA,42D0t was further specified that [for
references see EFSA (2004c)]:

* Previous worst-case scenario tests on Bt maizatieggotential adverse effects on non-
target organisms have been proven irrelevant iorkbry and environmental field tests;

» Bt toxin (CrylAb) has no direct effect on larvaetioé green lacewing;
* A substantial number of other entomophagous artiispre not sensitive to CrylAb;
» Ecological field tests in France have shown noot$fen non-lepidopteran species; and

* The impact of Bt corn pollen from current commerdigbrids on monarch butterfly
populations is negligible.

MONS810 maize (C/F/95/12-02) was authorized in the European brfar all uses with the
exception of food by Commission Decision 98/294C22 April 1998 (EC, 1998b) and France
ratified the Commission Decision on 3 August 1998ccording to Regulation (EC) 258/97 —
Art. 5, the notification for food use of maize detives was forwarded to Member States on 5
February 1998 based on an opinion on substantial/a@ence by the UK Advisory Committee
on Novel Foods and Processes (EC, 2009).

On 21 January 2005{ungary invoked Article 23 (safeguard clause) of Direct2@1/18/EC to
provisionally prohibit the production, use and dizition of seeds derived from the authorized
GM maize line MON810. The Hungarian submissioemefd to research carried out in Hungary
allegedly showing that the long-term presence efplant in the ecosystem may have adverse
effects on non-target and endangered caterpillZasvgset al, 2004).
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EFSA (2005d) commented on the presented data anthgu in perspective to other scientific
publications [references in EFSA (2005d)] conclgdthat in consideration of the toxicity and
exposure of CrylAb, the risk of exposure of nomar Lepidoptera to harmful toxin
concentrations via MON810 maize pollen was negdlggédnd that adverse impacts on populations
were very unlikely. They further confirmed that canclusive evidence had been presented that
the released transgenic Bt crops were causingfisigni direct effects on the environment and
concluded that, overall, the evidence presentedHoygary contained no new scientific
information on the environmental or human healtpaots of the specified GM maize event.

In April 2008, Hungary forwarded additional studtesthe European Commission and requested
that the four submitted reports be considered a$idemtial information. Two of these reports
referenced a publication by Bakongt al. (2006). The paper described preference tests with
Collembolaon one maize MON 810 variety and its near-isogeaimterpart. In analyzing these
data and reviewing additional publications, the GM&hel (EFSA, 2008b) noted thédDifferent
varieties have been shown previously to elicit wais responses related to their background
genetic composition and not to the GM event or psoducts” and that differences in
consumption of Bt maizémay be due to nutritional differences, as sugges$tby the C/N
ratio.” Overall, the GMO Panel concluded that no new dagee presented which demonstrated
that MONB810 maize would pose a riskGollembola

Two reports submitted by Hungary summarized datbuiterfly species potentially occurring in
maize field margins in Hungary, shed maize polled an estimated pollen densities on host
plant leaves. Data from these Hungarian studiegedlly demonstrated a potential hazard for
certain non-target caterpillars consuming high am®of maize MON810 pollen on host plants.

The GMO Panel reviewed the information and condutiat the data presented by Hungary:

* Were collected under conditions of high pollen esqye where pollen was synthetically
adhered to host plant leaves. This is unlikelpdour in the field where environmental
factors (e.g., rain, wind) decrease the exposuréemtiopteran larvae to pollen (e.g.,
Pleasantst al, 2001; Gathmanat al,, 2006a); and

* Did not examine exposure of butterfly population¥here was no indication of the
proportion of butterfly populations that would bepesed to toxic levels of Bt-maize
pollen in Hungary. Other factors influencing butie populations in agricultural
landscapes should be considered (Gathneral, 2006b), such as butterfly phenology,
crop rotation, other pesticide usage, refuge amadsultivation.

The GMO Panel concluded that there were no new pegaented which demonstrated that
MONB810 maize would constitute a risk for non-targetterfly populations.

On 29 March 2006, the European Commission receavadquest fronGreece related to a
national ban of the marketing in Greece of maizeridg with the genetic modification MON810.
One of the areas of concern documented by Greeosisted of environmental impacts of
MONB810 maize, particularly in relation to biodivitys ecosystem stability and potential adverse
effects on non-target fauna, taking into accouetgpecific climatic and agricultural conditions in
Greece.
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The GMO Panel (EFSA, 2006¢c) commented on the Gpeesentation of scientific literature and
statements as follows:

Potential effects of MONS810 maize on lepidopteran pests. MON810 maize varieties
expressing CrylAb protein are not only protecteairagjOstrinia nubilalis the European
Corn Borer (ECB), but are also used to control otBpidopteran pest species, such as
Sesamia nonagrioidesThe GMO Panel considered that lovestation level®f Ostrinia
nubilalis and other lepidopteran pests in negilz Greece did not alter the environmental
risks associated with MON810 cultivation.

Potential adverse effects of MONS810 maize on non-target L epidoptera: The GMO
Panel confirmed that it is well documented thatlage of lepidopteran species may be
affected by CrylAb proteins and some of these sgetiay be present in maize fields.
However, the exposure of any populations of Lepiei@ to the protein is restricted to
those consuming the CrylAb plant or its produci&aking into account the available
literature data, the GMO Panel was of the opinioat the risk of MON810 pollen to
silkworm and other non-target lepidopteran spegias negligible due to its low CrylAb
content and the low levels of exposure of wild sgeto maize pollen.

Potential effects of MON810 maize on Coleoptera: The GMO Panel analyzed a study
of Wold et al (2001) and found that there was insufficient ewice to conclude that
CrylAb protein had any adverse effect on beneficisécts including Coleopteran the
field.

Potential effects of MON810 maize on green lacewings. CrylAb protein does not show
specific bindingin vitro to brush border membrane vesicles from the midgfut
Chrysoperla carnealarvae, which is a prerequisite fdoxicity. The GMO panel
summarized the evidence refuting allegations oadding on lacewings, confirming that
no negative effects on these predators had beamdotted in the field.

Potential unanticipated adverse effects of MON810 maize on parasitoids. The GMO
panel noted that some higher tier studies indicéitedl populations of specific natural
enemies oDstrinia nubilalisare less abundant in CrylAb-expressing maizeditidn in
non-Bt maize fields. This is not thought to be doehe direct effects of the CrylAb
protein consumed while predating or parasitizidgtrinia nubilalis but to decreased
availability of specific prey.

Potential impact of MON810 maize on biodiversity: The GMO Panel referred to
available data on the long-term ecological and ibedity effects of CrylAb-expressing
maize (e.g., Duttoret al, 2003 a,b; Rauschest al, 2004 ; L6vei and Arpaia, 2005;
O'Callagharet al, 2005; Romeigt al, 2006 ; Eckeret al, 2006 ; Eizaguirret al, 2006;
Gathmannet al, 2006a). The GMO Panel agreed with Mendelsetial (2003) that
MONB810 maize poses no specific significant riskie environment or to human health
compared with other maize types.

Potential food-chain effects of MON810 maize: The GMO Panel agreed that tri-trophic
effects on non-target organisms (like maize lepidgn pest) are an important issue to
consider during the environmental risk assessnteRA]. However, the overall data for
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effects of MON810 maize on biodiversity indicatatthhe environmental risks to non-
target species are negligible.

The GMO Panel considered that the environmentalaehpMON810 maize would be
similar to comparable non-GM maize cultivars. lkidi@on, reports and reviews of
studies of the effects of the CrylAb protein ondbiersity, including the abundance of
non-target and biocontrol species, indicated thatificant adverse environmental effects
due to CrylAb-expressing maize cultivation wereikehy (Amman, 2005; Clarlet al,
2005; Dolezekt al, 2006; Eizaguirret al, 2006; Rodrigo-Simoet al, 2006; Romeigt
al., 2006).

On 9 February 2008rance notified to the European Commission an Order sudipg the
cultivation of seed varieties derived from the neagwent MON810 and submitted an information
package made of different supporting documents.

One of the areas of concern consisted of exposugeirapacts on non-target fauna. France
referred to new evidence allegedly confirming:

* The possibility of long-term toxic effects in eastbrms, isopods, nematodes and monarch
butterflies;

* Presence of Bt toxin in the food chain and persts#en water, in sediment draining from
a plot, in contact with roots and in the soil, witkposure of insect populations higher up
the food chain.; and

* An effect on some families of invertebrates, altfiouhese effects were smaller than
those related to treatment with insecticides.

The GMO Panel (EFSA, 2008e) reviewed all relevargrdific literature and publications, such
as the scientific advice of COGEM (2008), as well those considered specific for French
receiving environments. This led to the opinioatttihe information and documents provided by
France did not provide any new or additional sdienevidence that would invalidate the
previous risk assessments of maize MON810 for thretarget organisms. The detailed review
included following topics:

» Persistence of Bt-proteinsin soil: Exposure assessment — According to the GMO Panel
the review of the literature indicated that the giole exposure of non-target soil
organisms to the CrylAb protein was likely to beiatsle and case-specific. In an
assessment of environmental risks, therefore tipp®axe has to be combined with a
hazard assessment. In this respect, the focdeedEMO Panel was on the assessment of
the susceptibility of non-target soil fauna to therylAb protein, effects on
microorganisms and impacts on soil organism ditend functions. These aspects are
discussed in the following sections.

» Biological effects in soil: impact assessment — The GMO Panel referred to multi-year
experiments conducted across European climaticszghewing that no or only few
effects on snails, microarthropods or mycorrhizaidgi could be attributed to Bt-maize
(event MON810). Bt-maize does not have adversectffon soil biota, since effects
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observed were most likely to be caused by seasdltype, tillage, crop type or variety.
Similarly, effects on soil microbial community stture, microarthropods and larvae of a
non-target root-feeding Dipteraé¢lia radicun) observed in a glasshouse expenin
were most likely due to soil type and plant growthge, rather than Bt-maize (event
MONS810).

* Non-target soil organisms: impact assessment on earthworms — The GMO Panel cited
several scientific findings confirming that althéugarthworms can be exposed to the
CrylAb protein through root exudates and decomgoglant material, no adverse effect
had been revealed on earthworm survival, growth @pdoduction following protein
ingestion.

* Non-target soil organisms: impact assessment on isopods — Reference was made to
laboratory feeding studies with woodlicd’drcellio scabe), considered a model
decomposer organisrfor detectingpotential adverse impacts related to exposureaotpl
material from CrylAb expressing maize. No advexBects of the CrylAb protein on
consumption, survival and growth Bf scabemwere observed when fed plant material of
Bt-maize expressing the CrylAb protein and non-Biz@. The survival and growth of
Trachelipus rathkiiand Armadillidium nasatumtwo abundantsopods in maize growing
regions, were not adversely affected after exposorthe purified CrylAb protein or
leaves of Bt-maize (events Btll and MON810) undeotatory conditions for 8 weeks.

* Non-target soil organisms. impact assessment on _nematodes — The GMO Panel
reviewed several studies conducted on the expadutéferent isolated species as well as
natural nematode communities to Bt plants. Thegchaled that current scientific
information indicated that possible changes in tiematode community structure
associated with Bt-maize and their products wdsed\lito be minor compared with effects
of agricultural practices, environmental stressmsdifferences between localities and
maize varieties. Rearrangements of nematode piignsawhich are normally associated
with several sources of variation in the agricudtienvironment, occur frequently and are
not necessarily an indication of environmental harm

» Microbiological effects. impact assessment — Upon a detailed review of information on
the effect of root exudates of Bt maize and decaimgp plant parts on mycorrhizal
fungus, on rhizosphere heterothrophic bacteriaragpcdorrhizal colonization, and on soil
microbial community structure, the GMO Panel washa& opinion that potential effects
on soil microorganisms due to maize MON810 if tleegur, would be transient, minor
and localized in different field settings and wékely to be within the range currently
caused by a range of other agronomic and envirotahfctors.

» Presence of crylAb gene and Bt-proteins in water: exposure and impact assessment
in_agquatic environments — The GMO Panel indicated that DNA presence aisngot
considered a reliable indicator of toxicity to niamget organisms. A more reliable
indicator of toxicity to non-target organisms wolne the presence and concentrations of
the CrylAb protein in surface water and sedimdnhad been reported that the presence
of the CrylAb protein in water bodies was eitheseatt or just above the detection limit
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(Douville et al, 2005), suggesting that CrylAb protein conceiunat would remain far
below any toxic level.

Recent reports by Rosi-Marshali al (2007) and Bgheet al. (2008) suggested that Bt-
maize by-products (e.g., pollen, detritus) aregdpamted to downstream water bodies and
may result in potential toxic effects to non-targatjuatic organisms following
consumption. The GMO Panel was of the opinion ittngortant background information
was missing and considered that the conclusionsenbgdRosi-Marshalket al (2007)
were not supported by the data presented in therpaphe GMO Panel (EFSA, 2007c)
and other scientists (ACRE, 2007; Beaetl, 2008; Parrott, 2008) provided arguments
why this study was incomplete and stated that emnmhs on environmental impacts
could not be made. This discussion was furthdvcgkted in a subsequent GMO Panel
opinion (EFSA, 2008f). In a laboratory experimeBghn et al. (2008) concluded that
Daphnia magnded with a Bt-maize flour-containing suspensionefg MON810) had a
higher mortality and a lower proportion of femafteached sexual maturity as compared
to the non-Bt-maize treatment. The authors sugdesiat the results were due to toxic
effects of Bt-maize. However, since maize flounas part of the natural diet &aphnia

the unusual delays in developmentD&Ephniafed non-Bt-maize might have been caused
by nutritional deficiencies related to a maize-lobhsket. Moreover, internationally
accepted guidelines for toxicity and reproductiesting ofDaphniawere not followed.
Due to these methodological weaknesses, the GM@IRaubted that any substantive
conclusion on potential risks of maize MON810 cdodéddrawn from the study.

» Exposure and impacts on non-target lepidopteran organisms — Although maize is not
considered an important source of food for indigentepidopteran species in the EU,
larvae of lepidopteran species consuming the Bttpba its products can be exposed to
the CrylAb protein. In the vicinity of Bt-maizeefds, larvae can be exposed to the Bt-
protein when feeding on host plant leaves natuidlisted with pollen and anthers of Bt-
maize during anthesis. The anticipated effecBtehaize on secondary lepidoptera pests
largely depend upon the maize event, its expressaitern, the type of ingested plant
material, and the phenology of the species in feldditions.

An extensive study of field experiments conductedhie US reported that the risk of Bt
maize pollen on monarch butterfly populations kely to be negligible for MON810
maize. Lethal and sublethal effects were only nkesk when monarch butterfly larvae
consumed a very high level of MON810 maize pollddecause the proportion of the
monarch butterfly larvae population exposed to I Bt-pollen sufficiently high to
have toxic effects is small (e.g., due to the latktemporal overlap between larval
development and pollen shed) and the amount ohtorntained in MON810 maize
pollen is low as compared to maize Bt176, it wasctuded that impacts dD. plexipus
populations are negligible. The GMO Panel furthemnconcluded that intact Bt-anthers
alone or in combination with Bt-pollen were notéik to pose a significant risk to
monarch butterflies, and that no new scientificadeg¢garding exposure of non-target
lepidopteran species to MON810 maize were presenttdte application that would alter
risk assessment of this event.
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» Global analysis of non-target entomofauna — The GMO Panel reviewed several papers

reviewing the results and experience obtained whilgvating Cry1lAb maize, including:

>

Nine years of experience of CrylAb maize cultivatim Spain revealing no
adverse effects on non-target arthropods (de |la €woal, 2005; Pongt al, 2005;
Eizaguirreet al, 2006; Farinost al., 2008).

Field monitoring study performed in Germany fron0QGo 2005 on field pairs
(half-fields) planted with Bt-maize (event MON818hd a conventional maize
variety were followed to determine densities ofatan plants, activity densities
and diversity of ground-dwelling arthropods (Schagland Freier, 2006). Density
comparisons of different taxa (such as aphidspshheteropterans, aphid specific
predators, spiders and carabids) revealed a fewifisant differences for specific
taxa between Bt and conventional maize fields,naugeneral tendencies over the
Six years.

No effects due to the growing of maize MON810 om-erget communities
including lepidopteran larvae were observed du@ngeld study performed in
Germany over three consecutive years (Gathnmetnal, 2006a; Eckeret al,
2006; Toschket al., 2007).

Monitoring of foliage-dwelling spiders was carriedt in another study in Bt-
maize fields (event Bt176) and adjacent marging dlveee successive years in
Germany as compared to non-Bt-maize fields. Reswévealed no consistent
adverse effects on individual numbers, speciesnesk and guild structure of
spiders due to the cultivation of Bt-maize (Ludyldrang, 2006).

Results of a meta-analysis of 42 independent fedokeriments carried out across
different continents by Marviest al (2007) indicated that non-target invertebrates
are generally more abundant in near isogenic cbfiglds where no insecticide
treatments are applied than in fields cropped \Bitftotton or Bt-maize (events
MONB810, Btl76 and MON863) mainly due to a lower rdance of Bt-
susceptible (target) pest species, which are postghfor natural enemies.
However, when non-Bt-cotton or maize fields are agga conventionally with
the application of insecticides, non-target taxaenghown to be less abundant
than in fields cropped with Bt-cotton or maize.

A more recent meta-analysis (Wolfenbargeal, 2008) of published field studies
on non-target effects of Bt-crops made the difféation among functional guilds
of non-target arthropods. Thereby, the abundarfcgredators, parasitoids,
omnivores, detritivores and herbivores was compasder scenarios where the
non-Bt-crops alone, Bt and non-Bt-crops togethenmplots received insecticide
treatments and showed different effects of Bt-mameng functional guilds of
non-target arthropods. As expected, fewer spstipérasitoids of the target pest
occurred in Bt-maize fields, as compared to ungayon-Bt-controls, but no
significant reduction was detected for other paoads. In comparison to sprayed
non-Bt-controls, numbers of predators and herbwosere higher in Bt-crops,
with the magnitude of the difference being influetidy the type of insecticide.
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The use of and type of insecticides influence thregmitude and direction of
observed effects, and insecticide effects werertegdo be larger than those of
Bt-crops.

» Trophic chain_effects on _predators. Invertebrate predators can be exposed to the
CrylAb protein through their prey organisms. Levef Bt-toxin have been observed
within non-target herbivores and their natural emsnsuch as spiders and predatory
insects under field conditions, showing that sigaifit quantities of the CrylAb protein
can move into higher trophic levels. Some studleswed that the CrylAb protein from
Bt-maize passed along trophic chains up to thel tihophic level, and that in some cases
it accumulated in concentrations that were highanton leaves.

The uptake of the CrylAb protein by predators wdk only occur by direct feeding on
Bt-expressing plant material (such as pollen),ds indirectly through the consumption
of arthropod prey that contains the Bt-protein,eesgly for species preying on spider
mites. The exposure to the CrylAb protein might tbes very different between
predatory taxa due to variability in phenology &eding habits.

Potentially toxic effects on predators fed with ywecontaining levels of the CrylAb
protein might occur when predators are sensitivibeégorotein. Data on the susceptibility
of several groups of natural enemies are availablehe literature and have been
reviewed. Romeigt al. (2006) suggested that there are little or nocaitons of direct
adverse effects of CrylAb expressing maize on ahtmemies. In this respect, several
studies confirmed that the Cry1Ab protein is naid¢do non-target organisms less closely
related to targeted pests. Meisstal (2005) related the adverse effects on the gdseral
predator,Poecilus cupreuysfed S. littoralis larvae, which had been raised on Bt-maize
(event MON810) to the nutritional quality of theegrand not to the direct effect of the
CrylAb protein.

» Trophic chain effects on parasitoids: In general, invertebrate parasitoids appear to be
more sensitive to diets that contain Cry proteihant predators, though effects are
possibly associated with the poor quality of thests. It is likely that slower developing
hosts might not provide sufficient nutrients forethormal development of parasitoid
larvae. Direct toxic effects seemed unlikely do¢hte specificity of the Cry 1Ab protein.
Yet, one study suggested that the CrylAb proteiesgmt in the hostSpodoptera
frugiperda fed Bt-maize may have a direct effect@nmarginiventriSRamirez-Romero
et al., 2007) These authors observed that the exposure to @rytétein via hosts fed
Bt-maize tissue affected parasitoid developmenadd, adult size, and fecundity, but not
cocoon-to-adult mortality and sex ratio. The awhavere also able to prove the
importance of the plant in causing negative effatte third trophic level, since negative
results were not observed when pure protein-comigidiet was used in the tritrophic
experiments.

By contrast, the performance 6f marginiventrisfed aphid honeydew was observed to
increase due to positive effects of Bt-maize (eveBitll, MON810 and Bt176) on the
performance of the maize leaf aphRhopalosiphim maidig-ariaet al, 2007). With the

larger colony densities of aphids on Bt-maize, moomeydew was produced, in turn
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increasing parasitoid longevity and rate of palssit Based on the observations made,
Fariaet al (2007) concluded that as a long as aphid nundeerst reach pest status, the
increase in Bt-maize susceptibility to aphids mase an advantage in maintaining
beneficial insect fauna in Bt-maize.

In summing up their review of the foregoing litena, the GMO Panel was of the opinion:

“...that the information and documents provided Byrance do not provide any new or
additional scientific evidence that would invalidatthe previous risk assessments of
maize MON810 for the non-target organisms” (EFSAQQ@8e).

In a scientific opinion requested by tBeropean Commission, the GMO Panel (EFSA, 2008f)
reviewed a set of scientific publications, publdhafter the adoption of the complemented
scientific opinions on maize Btll and 1507. Iratien to this section the following papers are
discussed:

Prasifka et al. (2007): The authors suggested that monarch butterfly éamsgposed to
Bt-anthers behave differently and that ingestiory mat be the only way Bt can affect
non-target insects like the monarch butterfly. lwer, they pointed out that it is unclear
whether the changed behavioural measures (incretsed spent off leaf disks and
increase frequency of larvae moving off leaf disks&)uld translate into changes in
behaviour on intact insect host plants in the fiakllarvae might have the option of
moving to the underside of the host milkweed ledii¢h would not receive deposits of
anthers).

The GMO Panel further referred to an examinatioramthers in and near maize fields
showing that toxic levels of anthers are uncommfmdérsonet al, 2004). In addition,
larvae can move to the underside of leaves wherg Would avoid any contact with
anthers (Pleasangs al, 2001; Jesse and Obrycki, 2003).

Hilbeck and Schmidt (2006): The authors discussed in more detail potentiadctlir
effects reported from a laboratory Bt-toxin feedstgdy, to document the sensitivity of
green lacewingChrysoperla carnealarvae to purified Cry protein concentrationsva
Bt-maize (presumably Bt176) raised lepidopterandarfed to the lacewing predator.
The original datasets were previously publishedHiigeck et al (1998 a,b; 1999). The
GMO Panel reviewed in detail a wide range of pwlans concerning the safety of Bt-
maize, including the original data presented bybeétik et al (EFSA, 2005 a,c),
concluding:

» Absence of specific binding of CrylAb protein irtrei to brush border membrane
vesicles from the midgut of. carnealarvae, which is a prerequisite for toxicity
(Rodrigo-Simoret al, 2006);

» Lack of clear identification of the cause of thegler mortality in Bt-exposed
lacewings in the laboratory studies by Hilbestkal. (1998 a,b; 1999) which are more
likely to be a consequence of the lepidopteran pmpparently being of lower
nutritional quality (Romeist al, 2006);
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» Data showing tha€. carnealarvae are unaffected when feeding on non-sudsdepti
Tetranychusaurticae containing large amounts of biologically activeyCAb protein
(Duttonet al, 2002);

» Knowledge thatC. carnealarvae in the field are known to feed mainly orhidp,
whereas lepidopteran larvae are not considerethpartant prey;

» Continuous exposure @. carneato diets exclusively based on lepidopteran largae
unlikely under field conditions (Canard, 2001; umtet al, 2003a);

» Demonstration that adults @f. carneaare not affected by Bt-maize pollen and are not
sensitive to the CrylAb and Cry3Bbl proteins atceorations exceeding those
observed in pollen of Bt-maize (Et al, 2008); and

» No observation of negative effects @Gn carneain the field; sampling from CrylAb
expressing maize fields has not shown a declirtbeir abundance (Bourguet al,
2002; Eckeret al, 2006).

On 10 June 1999 and on 8 May 20B@istria provisionally prohibited the placing on the market
of the authorized GM maize events MON810 and T2Spectively, on its territory. In their
respective scientific opinions, both the Scientfiommittee on Plants (SCP, 1999a, 2000) and
the EFSA GMO Panel (EFSA, 2004c) concluded thaseteon the information submitted by
Austria, MON810 and T25 maize did not constituteésk to human and animal health or the
environment.

On 21 November 2007, the Permanent Representafiokustria provided to the European
Commission an Austrian study entitled “Supplementask assessment on GMO maize
MONB810 (with consideration of maize T25)”. The amihthe Austrian study was to summarize
Austria’s arguments in response to the decisiath@fWorld Trade Organisation Panel ‘European
Communities — Measures affecting the approval aatketing of biotech products’, because part
of the measures dealt with the Austrian safeguact€erning the import and use of MON810
and T25 maize.

Austria cited comments and supporting literatunailar to concerns raised before at other
occasions, on interactions of the GM plant with #t@nget organisms (Lepidoptera, entomofauna,
predators, parasitoids, Hymenoptera, water-dweliimgects and soil organisms). No new
information was provided. The GMO Panel (EFSA, &f)0elaborated as indicated above on
other occasions and confirmed that no new inforomatiad been provided that would invalidate
the previous determination of safety of MON810.

In April 2009, Germany prohibited the cultivation of MON810 maize in GemyaBVL, 2009)
based on so-called new evidence, including pubtinatby Rosi-Marshalkt al. (2007), Bghret
al. (2008), Schmidet al (2009), Hofmann (2007), and Hofmaenal (2009).

Three reactions to this prohibition, and the argotsmi@sed to justify it, have been noted:

* The first is a critical examination by Ricro&t al (2009) of two papers describing
laboratory force-feeding trials on ladybirds andpli@a, and previous data on
Lepidoptera, aquatic and soil organisms. They dwtmated that the suspension was
based on an incomplete list of references, igndhed widely accepted case-by-case
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approach, and confused potential hazard and pnasieim the scientific procedure of risk
assessment. Furthermore, they did not find anyfigegion for this suspension in an
extensive survey of the scientific literature refyag possible effects under natural field
conditions on nontarget animals. The vast majaftyhe 41 articles published in 2008
and 2009 indicated no impact on these organisntspaty these two articles indicated a
minor effect, which was either inconsistent durthg planting season or represented an
unexplained indirect effect. Publications from @96 2008 (376 publications) and recent
meta-analyses provide strong scientific evidencanag the action where the authors are
from a broad cross-section of stakeholders. On dbatrary, the meta-analysis
demonstrated that Bt maize has generally a lowpaanthan insecticide treatment, and
also demonstrates that available meta-knowledgeCorlAb expressing maize was
ignored by the German government which instead ssbstted individual studies.

* The position from the ZKBS (German Central Comnaissior Biological Safety). The
ZKBS is one of the advisory bodies to the Germammetent authority and is constituted
by experts in the field of bacteriology, virologyant breeding, medicine and ecology, as
well as industrial and environmental safety. Bipbsition of July 2009 (ZKBS, 2009),
the ZKBS remarks that they were not consulted leefbe prohibition was decided at
political level. The ZKBS also provided a criticadview of the different papers and
concluded that on the basis if the available stieriterature the cultivation of MON 810
did not present any environmental risk.

* In the same period, the GMO Panel debated the m@nef the authorizations for
MONS810. In the opinion adopted on 15 June 2008, &MO Panel (EFSA, 2009b)
considered that the information available for maM®N810 addressed the scientific
comments raised by Member States and that maize 840 as safe as its conventional
counterpart with respect to potential effects oman and animal health. The EFSA
GMO Panel also concluded that MON810 maize is ehjiko have any adverse effect on
the environment in the context of its intended usepecially if appropriate management
measures are put in place in order to mitigateiplesexposure of non-target Lepidoptera.
Moreover, the EFSA GMO Panel advised that peststa@aste management strategies
continue to be employed.

The above examples are based on actual actions bgkauthorities and risk assessment bodies.
In addition, there have been several well-publidizeesponses to certain peer-reviewed
publications that need to be recognized for a le@drdiscussion. As an example we refer to
Lovei et al. (2009) and the rebuttal by Shelteinal (2009).

Lovei et al. (2009) based their findings on an analysis ofdi®ratory studies of Cry proteins
and 27 studies of proteinase inhibitors (PIs; idiclg lectins) that were published through mid-
2007 and conclude that these protéoften have non-neutral effects on natural enemie$hey
further concluded thdfparasitoids were more susceptible than predatarshe effects of both
(toxins)” and that‘conclusions that Bt...gene products have no harmmatural enemies are
currently overgeneralized and premature” Shetlonet al (2009) pointed out that these
conclusions were in conflict with those of severatent comprehensive reviews and meta-
analyses (e.g., O’'Callagha al, 2005; Romei®t al, 2006; Marvieret al, 2007; Wolfenbarger
et al, 2008; Naranjo, 2009). Furthermore they provideguments demonstrating that the paper
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by Lovei et al (2009) ‘advocates inappropriate summarization and sta@dtimethods, a
negatively biased and incorrect interpretation bé tpublished data on non-target effects, and
fails to place any putative effect into a meanihgfcological context They concluded that
“such erroneous analyses do not serve the scieatifiegulatory communities”

Bt and pollinators (bees)

MONB810 maize (C/F/95/12-02) was authorized in the European brimr all uses with the
exception of food by Commission Decision 98/294tC22 April 1998 (EC, 1998b) and France
ratified the Commission Decision on 3 August 1998ccording to Regulation (EC) 258/97 —
Art. 5, the notification for food use of maize detives was forwarded to Member States on 5
February 1998 based on an opinion on substantiaVa&gnce by the UK Advisory Committee
on Novel Foods and Processes (EC, 2009).

On 29 March 2006, the European Commission receavadquest fronGreece related to a
national ban of the marketing in Greece of maizearidg with the genetic modification MON810.
One of the areas of concern documented by Greetssted of the potential impact of MON810
maize on the large-scale beekeeping.

Greece expressed concerns over adverse effect©bIB¥0 maize pollen to bee health due to the
observation that bees may visit the male flowerspfalen collection and transport the collected
pollen to their hives for feeding. In a review, lel@e (2004) concludedEvidence available so

far show that none of the GM plants currently comuiadly available have significant impacts
on honey bee health” The GMO Panel (EFSA, 2006c) agreed with thiseste@nt for MON810
maize and did not see the need for further riskssaent concerning the direct exposure of bees
to MON810 maize. Following their review of the subsion and other literature, the GMO
Panel noted that:

“Also considering the low concentration of CrylAbrgtein in MON810 pollen, it is
likely that larvae will be exposed to very low cemtrations of the protein. The
literature cited in the submission does not altéig conclusion and therefore the GMO
Panel considers that the low exposure level combingith the selective activity of
Cryl1Ab is unlikely to result in any adverse effeds bees” (EFSA, 2006c).

In concluding, the GMO Panel stated tHatthe Greek submission provided no new scientific
data or information in support of an adverse effeof MON810 maize on the large-scale
beekeeping industry in GreecdEFSA, 2006c).

On 13 September 2007, Greece notified to the Eamp@ommission a ministerial decision
concerning the extension of validity and amendnoérain existing safeguard measure invoked to
provisionally prohibit the cultivation of MONS810 ats territory. One of the areas documented
by Greece consisted of an environmental concemtelto potential impact on bee colonies
justified with a set made of the following docungnt

» Study on colony collapse disorder by Paschalisz4dars;
* Florida Workshop on colony collapse disorder;

» US national bee colony loss survey; and

» Sierra Club — Bee colony collapse disorder.
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Colony Collapse Disorder (CCD) of bee colonies baeén indicated as a serious problem of
which the cause was unknown. In the informaticovted by Greece, the GMO Panel (EFSA
2008c) saw no indication that the CCD was likelypéorelated to the presence of GM crops in the
area. The GMO Panel reviewed additional scienlitécature and indicated that CCD symptoms
(e.g., low number of adult bees in the hives whsth held food supplies and immature bees) do
not resemble those expected in Bt intoxicated osgas (where immature stages are much more
sensitive than adults). They pointed out that American working group on CCD was
concentrating on the following three hypothesessiered to be the more likely causes of bee
colony loss in the USA:

* Reemerging pathogens responsible for CCD;

» Stresses working together to weaken bee coloniésabowing stress-pathogens to cause
final collapse; and

» Environmental chemicals (especially neonicotinoicks)sing the immuno-suppression of
bees and triggering CCD.

A recent publication by Johnsoet al (2009) provided even more evidence against the
speculation that GM crops have some causal reitiprwith CCD. Their data make allegations
of potential effects of Bt maize in particular aBd crops in general on CCD even more
implausible.

The GMO Panel provided references supporting tbemnsideration that low exposure level of
bees to maize pollen combined with the low toxi@fythe CrylAb protein in MON810 maize
was unlikely to result in any adverse effects oasbeTherefore, the GMO Panel concluded that
the Greek submission provided no new scientifi@adat information in support of an adverse
effect of MON810 maize on the beekeeping indusirreece and that would justify a national
safeguard measure concerning this product.

Of note, Higeset al. (2009) recently described the clinical featurédveo professional bee-
populations affected by CCD. Anamnesis, clinicghraination and analyses support that the
depopulation in both cases was due to the infedipmNosema ceranaéMicrosporidia), an
emerging pathogen ofApis mellifera  No other significant pathogens or pesticides
(neonicotinoids) were detected and the bees hadbewn foraging in corn or sunflower crops.
The treatment with fumagillin avoided the loss wfvéving weak colonies.

On 9 February 2008rance notified to the European Commission an Order sudipg the
cultivation of seed varieties derived from maizemvMONS810 and submitted an information
package made of different supporting documents.

One of the areas of concern consisted of exposwteimpacts on pollinating insects. France
submitted that impact studies needed to be cawigdon bees in hives kept under normal
apiculture conditions, to analyze the cumulativée@s. The GMO Panel (EFSA, 2008e)
presented a detailed review of impact as well a@sure studies and concluded that:

» The low exposure level of CrylAb containing pollembined with its low toxicity was
unlikely to result in any adverse effects on hom®gd under normal apicultural
conditions;
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* Available scientific evidence gathered from laborgtand semi-field studies did not
demonstrate impacts of MON810 maize pollen on hbeey; and

* The claims and documents provided by France didpnotide any new or additional
scientific evidence that would invalidate previoisk assessments of MON810 maize.

In a scientific opinion requested by tBeropean Commission, the GMO Panel (EFSA, 2008f)
reviewed a set of scientific publications, publdhafter the adoption of the complemented
scientific opinions on maize Btll and 1507. Iratieih to this section, the paper by Resal
(2007) is highlighted. Laboratory feeding studpesformed by Roset al (2007) showed no
effects on the weight and survival of honeybeedifegon CrylAb-expressing sweet maize Btll
pollen for 35 days. Colonies foraging in sweetzaaglots and fed Bt-pollen cakes for 28 days
were not affected by the CrylAb protein, as no eslveffects on bee weight, foraging activity,
and colony performance were observed. Brood dpwstmt was not shown to be affected by
exposure to Bt-pollen but was reduced significafityy the positive insecticide control. The
authors reported that the number of foragers retgrwith pollen loads, pollen load weight, and
forager weight were the most consistent endpomisadicators of foraging activity.

The GMO Panel agreed with the conclusion of theeRdsl (2007) study in which no adverse
effects on honeybee weight, foraging activity, aodlony performance were observed.
Furthermore the GMO Panel referred to a meta-aizalganet al (2008) of 25 independent

laboratory studies assessing direct effects on yimee survival of Cry proteins from currently
commercialized Bt-crops, concluding that the assk€xy proteins did not negatively affect the
survival of either honeybee larvae or adults irotakory settings.

In concluding their review of Ros al. (2007), the GMO Panel noted that:

“...in terms of risk to human and animal health anthe environment, the provided
information in Rose et al. (2007) does not presermw scientific evidence that would
invalidate the previous risk assessments of maizelBand 1507” (EFSA, 2008f).
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Resistance development of target pest species

Bt176 maize (C/F/94/11-03) was authorized for all uses in Bugopean Union by Commission
Decision 97/98/EC of 23 January 1997 (EC, 1997) faral consent was granted by the French
competent authority on 4 February 1997. On 14 Ur=atyr 1997, Austria invoked Article 16 of
Directive 90/220/EEC partly based on the fact thattheir opinion the risk of resistance
development as well as the management of such avere insufficiently covered.

The Scientific Committee for Pesticides (SCP) hddressed the topic in its initial opinion (SCP,
1996) indicating that the possible developmentrnsfect resistance to the Bt-toxin cannot be
considered an adverse environmental effect, agirmxiagricultural means of controlling such
resistant species of insects will still be ava#abINevertheless SCP pointed out that resistance
management strategies are needed during the yeass of any pesticide, Bt sprays included.

In response to the Austrian arguments (SCP, 198&)SCP drew attention once again to the
need for effective resistance management, includimapitoring on agronomic grounds, to
prolong the effectiveness of Bt toxin both in comvenal sprays and in genetically modified
maize. It also felt that the submission of a &ati®ry monitoring and resistance management
programme should be a requirement for the authtiwizéo use genetically modified maize seeds
expressing Bt-toxin.

In a subsequent opinion, the GMO Panel (EFSA, 2DQ@dok into account the results of
resistance monitoring performed in Spain, conclgdimat no consistent shifts in susceptibility
were found after 5 years of Bt maize cultivation.

In February 2004, Austria provided additional imh@tion to support the national safeguard
measures. This information included a paper byiMat al (2003) reporting that field
populations of pink bollwormRectinophora gossypiellaa major cotton pest, harbours three
mutant alleles of a gene encoding cadherin whiehlinked with resistance to Bt toxin CrylAc
and survival on transgenic Bt cotton.

The GMO Panel (EFSA, 2004c) concluded that this usanpt had no relevance to transgenic
maize lines MON810 and Bt176 expressing Bt toxiyl@b and providing resistance to the
target European pest speci@strinia nubilalis and Sesamia nonagrioideas the crop, Cry
protein, target insects and conditions in this gtwdre not relevant for these GMOs.

MONB810 maize (C/F/95/12-02) was authorized in the European brimr all uses with the
exception of food by Commission Decision 98/294C22 April 1998 (EC, 1998b) and France
ratified the Commission Decision on 3 August 1998ccording to Regulation (EC) 258/97 —
Art. 5, the notification for food use of maize detives was forwarded to Member States on 5
February 1998 based on an opinion on substantiaVa&gnce by the UK Advisory Committee
on Novel Foods and Processes (EC, 2009).

On 21 January 2005{ungary invoked Article 23 (safeguard clause) of Direct2@1/18/EC to
provisionally prohibit the production, use and dizgition of seeds derived from the authorized
GM maize line MON810. In April 2008, Hungary forwigd additional studies to the European
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Commission and requested that the four submittgmbrte be considered as confidential
information.

One Hungarian report considered resistance devepprnm target organisms as a matter of
concern. The EFSA GMO Panel had previously idetithis issue as a potential risk with Bt-
maize cultivation, and had therefore recommendest-sgecific monitoring and management
measures (EFSA, 2005 b,c).

On 29 March 2006, the European Commission receavadquest fronGreece related to a
national ban of the marketing in Greece of maizaridg with the genetic modification MON810.
One of the areas of concern documented by Greesetlveaimpact of MON810 maize on the
agricultural environment due to resistance deveknn target insects.

The GMO Panel (EFSA, 2006c¢) confirmed that it haommended that monitoring for
resistance is a requirement for all Bt crops cattyd in the EU and that the risk to the agricultura
environment due to resistance development in tangetts and the specific conditions prevailing
in Greece mentioned in the Greek statement wagmilyrlow. The GMO Panel concluded that
the evidence provided by Greece to support its @wncould be adequately addressed by
implementing case-specific monitoring as was bemgducted in Spain.

On 9 February 2008rance notified to the European Commission an Order sudipg the
cultivation of seed varieties derived from the neagrent MONS810 and submitted an information
package made of different supporting documents.

One of the areas of concern consisted of resistdegelopment in lepidopteran target pests.
France stated that there wd$o new evidence on the principal insect pests demonstrated
resistance) but selection of a resistant straitwo secondary target Lepidoptera.”

The GMO Panel (EFSA, 2008e) reviewed all relevart most recent scientific literature and
publications, such as the scientific advice of @@GEM (2008), as well as those considered
specific for French receiving environments. Theynduded that the large scale cultivation of
MONS810 maize over several years would increases#thection pressure on corn borers, which
could result in the potential development of resise. Even though an analysis of global
monitoring data, collected in Australia, China, Bpend the US, revealed an increased frequency
of resistance alleles in some field populationdath Helicoverpa zega pest of cotton) to the
CrylAc protein andS.frugiperda(a pest of maize) to the CrylF protein, no fieldleed
resistance has been reported to Bt-proteins fardépidopteran pestsi€licoverpa armigera, H.
virescens, O. nubilalis, Pectinophora gossypiedlad S. nonagrioides The GMO Panel
considered that the likelihood of occurrence wasg io corn borer populations if appropriate
resistance management was implemented.

On 10 June 1999 and on 8 May 20B@stria provisionally prohibited the placing on the market
of the authorized GM maize events MON810 and T2Spectively, on its territory. In their
respective scientific opinions, both the Scientfiommittee on Plants (SCP, 1999a, 2000) and
the EFSA GMO Panel (EFSA, 2004c) concluded thaseteon the information submitted by
Austria, MON810 and T25 maize did not constituteésk to human and animal health or the
environment.

Global Industry Coalition 34/58



On 21 November 2007, the Permanent Representafichustria provided to the European
Commission an Austrian study entitled “Supplementask assessment on GMO maize
MONB810 (with consideration of maize T25)”. The amithe Austrian study was to summarize
Austria’s arguments in response to the decisiah®World Trade Organisation Panel ‘European
Communities — Measures affecting the approval aacketing of biotech products’, because part
of the measures dealt with the Austrian safeguacotEerning the import and use of MON810
and T25 maize.

In the Austrian report, it was stated th#ite insect resistance management plan is ins@fici
because there is no information on baseline datalagk of information regarding the
implementation and a questionable assumption watfard to the adoption speed of GM maize
MONB810 in the European Union, which was estimateloket unrealistically low?”

Andow (2008) identified resistance developmentairgét pests as a potential risk, and indicated
that this risk can be managed. To delay or pretrenpotential development of insect resistance
to Bt crops, a resistance management tactic, igglgim a ‘high dose/refuge strategy’, has been
endorsed in the US and EU (Ba&tsal, 2005; Andow, 2008; Bravo and Soberdn, 2008).

The GMO Panel (EFSA, 2008g) concluded that thdiliked of resistance development was low
in corn borer populations if appropriate resistan@nagement was implemented. The GMO
Panel considered that the available scientific dafpport and validate the 3 assumptions on
which the high dose/refuge strategy is based:

(1) Resistance alleles are rare;

(2) Mating occurs between resistant insects emgrginBt-crops and susceptible insects
preserved on non-Bt-crops (refuge) at sufficienéle; and

(3) Resistance alleles are recessive.

For each of these, references were provided. TM® ®anel therefore agreed with the insect-
resistance management plan proposed by the apglidad working group on insect resistance
management.

Therefore, the GMO Panel also advised that thenpiatedevelopment of resistance in target
pests continues to be monitored in order to dgietgntial changes in resistance levels in pest
populations. Applicants are generally requestesidaitor resistance development in target pests
under case-specific monitoring as part of theiregisresistance management requirements
(Alcaldeet al, 2007) and to consider it under general survehkathrough farmer questionnaires
(Tinlandet al, 2007; Schmidét al, 2008).
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Establishment of feral populations

Topas 19/2 spring oilseed rape was authorized for import,agte and processing in the European
Union by commission Decision (98/291/EC) of 22 AptB98 (EC, 1998a). Th&reek
Competent Authority informed the Commission in dtele dated 3 November 1998, of its
decision to prohibit the importation into Greecertiyabased on the loss of seed during
transportation and the establishment of viable fiedirape plants in the environment. The SCP
(1999b) confirmed that the potential for the lodsseed during transport and the possible
establishment of feral plants in uncultivated hetisite.g., roadside verges was considered in the
initial risk assessments carried out by the SCP&h® Where there is no use of glufosinate
ammonium to apply selective pressure, modified iap® more invasive than unmodified rape
plants.

In March 2004, Greece provided additional informat{Wilkinsonet al, 2003; OGTR, 2002a;
Eastham and Sweet, 2002; Strid and Tan, 2002; Itgmi@93; Ramsagt al, 2003; Squirest
al., 2003a) to support the national safeguard measetated with the potential of out-crossing
from oilseed rape to othd&rassicaceae The EFSA GMO panel reviewed the information and
concluded (EFSA, 2004d) that:

» The presence of hybrids between transgenic spilagea rape and oth&rassicaceaés
not a hazard in itself and does not imply inevigadtological damage;

* The likelihood for unintended environmental effedtge to the establishment and spread
of herbicide tolerant oilseed rape will not be eiéint from that of traditionally bred
oilseed rape; and

* The scientific evidence presented by Greece coedaimo new generic or uniquely local
scientific information on the environmental or humtzealth impacts of the GM oilseed
rape events.

In a subsequent opinion (EFSA, 2006b), the GMO Pasponded to a consultation concerning
the consequences of accidental spillagel opas 19/2, Ms1xRf1l and GT73 oilseed rape and

subsequent establishment of GM oilseed rape plartss consultation was triggered by a report
in February 2005 of the Japanese Environmentali€&udstitute on the presence of oilseed rape
genetically modified for tolerance to an herbic@®und Japanese port facilities. The GMO
Panel confirmed its previous opinion that the pmeseof transgenic spring oilseed rape
volunteers or feral plants is not a hazard in fitaeld is not likely to cause ecological damage
compared with conventional oilseed rape (EFSA, 20@905g). The GMO Panel concluded that
the likelihood for unintended environmental effecilse to the establishment and spread of
herbicide-tolerant oilseed rape would not be d#feerfrom that of traditionally bred oilseed rape.

On 27 July 2007Austria notified to the European Commission a nationa¢@aérd clause on
genetically modified (GM) oilseed rape evésit 73 which had been approved for import in the
EU (notification C/NL/98/11).

Austria stressed the importance of the environmemtpact of feral population supported by a

study by Paschest al. (2006). In line with its previous scientific ojgons on herbicide tolerant
oilseed rape GT73 (EFSA, 2004a), MS8xRF3 (EFSAS8D@nd T45 (EFSA, 2008a), the GMO
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Panel (EFSA, 2009c) confirmed that in regions wiweiseed rape is grown and/or where oilseed
rape seeds are imported and transported, fergedilsape populations are likely to occur in non-
natural disturbed ecosystems (such as ports, minceacilities, margins of agricultural fields,
roadside verges, railway lines, and wastelandd)e HFSA GMO Panel was aware that if feral
oilseed rape plants derived from spilled seeds ireroacontrolled and reproduce, they may
survive, outcross and eventually disperse genesos-compatible plants suchBisassica rapa
andRaphanus raphanistrumin this respect, the scientific information pided in the Austrian
safeguard clause notification did not give any mefermation regarding increased likelihood of
establishment or survival of feral oilseed rapentdain case of accidental release into the
environment of oilseed rape GT73 seeds during pamation and processing.

In reviewing the available literature, the GMO Par@ed that:

“...there are no compelling data to suggest thatthresence of an herbicide tolerance
trait in a wild relative changes the behaviour ofe wild relative. In the absence of
glyphosate-containing herbicides, hybrids or wileétlatives containing the herbicide
tolerance trait do not show any enhanced fithessdabehave as conventional plants.
Thus escaped plants and genes dispersed to othessscompatible plants would not
create additional environmental impacts” (EFSA, 290).

Furthermore, it was concluded that there was nadesde that the herbicide tolerance trait
introduced by genetic engineering resulted in iaseel invasiveness of oilseed rape GT73, except
when glyphosate containing herbicides would be iadpl As such, escaped plants and genes
dispersed to other cross-compatible plants would omeate additional agronomic or
environmental impacts. This — together with theeasment that oilseed rape GT73 and
hybridising relatives have no enhanced fitness nmasiveness characteristics (except in the
presence of glyphosate containing herbicides) firtoed earlier conclusions of the EFSA GMO
Panel.

On 15 July 2008Austria notified to the European Commission a nationaégadrd clause on
GM oilseed rape eventd S8, RF3 and M S8xRF3, which had been authorized for import in the
EU. The argumentation was similar to what had mdmitted before for GT73. The reply by
the GMO Panel (EFSA, 2009¢e) reflected the samenaggtation as developed for the safeguard
clause on GT73, confirming that there was no neresnce that would suggest any risk.

On 16 July 2008Austria notified to the European Commission a nationaégadrd clause on
GM maize evenM ON863, which had been approved for import in the EU e Tiitended uses of
MONB863 maize specifically exclude cultivation, @& tenvironmental exposure is mainly limited
to exposure through manure and faeces from theogatsistinal tracts mainly of animals fed
MONB863 maize, as well as to accidental releasetimtoenvironment of MON863 grains during
transportation and processing and subsequentlgtempal occurrence of sporadic feral plants.

The GMO Panel (EFSA, 2009d) considered it verykahji that volunteers of this GM maize, or
its progeny, would differ from conventional maizarieties in their ability to survive until

subsequent seasons, or to establish feral popugatioder European environmental conditions.
Since studies in Europe and elsewhere with MON8&&enhave shown no altered survival,
multiplication or dissemination characteristics &xic in the presence of the specific target

Global Industry Coalition 37/58



organisms, the GMO Panel reiterated its previousiop “that the likelihood of unintended
environmental effects as a consequence of spreadasfes from this maize will not differ from
that of conventional maize varietieEFSA, 2009d). The GMO Panel further concludexd:th

“...the Austrian submission provided no new scidittidata or information in support of
an adverse effect of maize MON863 on the environmamd that would justify a
national safeguard measure concerning this produ¢gFSA, 2009d).

The case oAustralia dealing with a GM cotton mentioned in UNEP/CBD/BS#-MOP/4/10
also deserves more careful examination.

As corrected by UNEP/CBD/BS/COP-MOP/4/10/Corr.2e fffice of the Gene Technology
Regulator authorized in 2002 the unrestricted corniakerelease of two types of genetically
modified cotton in southern Australia (OGTR, 2002KKommercial release in northern Australia
remained pending awaiting further information or #elective advantage the insecticidal genes
may confer on cotton including feral cotton popwlas in northern Australia. In 2006, the
Regulator subsequently authorized the same gehlgtioadified cotton in northern Australia
following scientific demonstration that caterpillaests are not the major factor controlling cotton
growth in that area and confirming that GM cottenas safe as non-GM cotton in northern
Australia (OGTR, 2006).
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Pollen flow and hybridization with related species

Topas 19/2 spring oilseed rape was authorized for import,agte and processing in the European
Union by commission Decision (98/291/EC) of 22 ApiP98 (EC, 1998a). The Greek

Competent Authority informed the Commission in dtele dated 3 November 1998, of its

decision to prohibit the importation into Greecetlyabased on the potential for hybridization

with otherBrassicaceae

The SCP (1999b) confirmed that the risk of genesicape was considered by the SCP to be small
and that information submitted by the Greek autlesidid not change the initial assessment
(SCP, 1998b). In the absence of commercial praolucthe population of GM rape would be
restricted to that derived from seeds accidentldbt during transport and handling. The
possibility of genetic escape from this extremealyited population to wild Brassica spp.
collected for human consumption was correspondiugly small. Should this occur, there were,
in the view of the SCP, no implications for humaalth.

MONS810 maize (C/F/95/12-02) was authorized in the European brfar all uses with the
exception of food by Commission Decision 98/294C22 April 1998 (EC, 1998b) and France
ratified the Commission Decision on 3 August 1998ccording to Regulation (EC) 258/97 —
Art. 5, the notification for food use of maize detives was forwarded to Member States on 5
February 1998 based on an opinion on substantiaVa&gnce by the UK Advisory Committee
on Novel Foods and Processes (EC, 2009).

On 9 February 2008:rance notified to the European Commission an Order sudipg the
cultivation of seed varieties derived from the neagwent MON810 and submitted an information
package made of different supporting documents.

One of the areas of concern consisted of enviroteheémpacts of vertical (pollen-mediated)
gene flow. France alluded to new evidence conngrthie characterization of pollen dispersal
over large distances (kilometres) showing that aiswot possible to exclude cross-pollination
between GMO fields and GMO-free fields at the I@&zdle (small agricultural region).

In its risk assessment and in addition to the mfmfon package supporting the French national
measure on MON810 maize, the GMO Panel reviewedesdiant and most recent scientific
literature and publications, such as the scienéfigice of the COGEM (2008), as well as those
considered specific for French receiving environteen The GMO Panel (EFSA, 2008e)
summarized that pollen dispersal and consequerds-ollination were not considered as
environmental hazards in themselves. The primanycern is to assess the environmental
consequences of transgene flow on ecosystems bgsitisg the spread and fitness of hybrids and
backcross progeny as well as exposure to non-tagganisms. Studies conducted by the
applicant, published literature on the cultivatiohnumerous varieties of MON810 maize and
monitoring observations in France and Spain inditahat this maize behaved like non-GM
maize and was unlikely to establish volunteersuovige over subsequent seasons or to establish
feral populations under European environmental timmd.
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On 10 June 1999 and on 8 May 20B@stria provisionally prohibited the placing on the market
of the authorized GM maize everitdON810 and T25, respectively, on its territory. In their
respective scientific opinions, both the Scient@iommittee on Plants (SCP, 1999a, 2000) and
the EFSA GMO Panel (EFSA, 2004c) concluded thaseteon the information submitted by
Austria, MON810 and T25 maize did not constitutesk to human and animal health or the
environment.

On 21 November 2007, the Permanent Representafichustria provided to the European
Commission an Austrian study entitled “Supplementask assessment on GMO maize
MONB810 (with consideration of maize T25)". The amihthe Austrian study was to summarize
Austria’s arguments in response to the decisiath®World Trade Organisation Panel ‘European
Communities — Measures affecting the approval aacketing of biotech products’, because part
of the measures dealt with the Austrian safeguacateerning the import and use of MON810
and T25 maize.

In the Austrian report, it was concluded thdata indicate that gene flow from GM maize
MONB810 (or GM maize T25 respectively) through aegemg to neighbouring non-modified
varieties is likely and has relevant environmeraatl agricultural consequences in Austria. A
likely decrease in the income of organic and cotigeal farmers is caused by out-crossing from
GM-maize fields and the consequentially decreaséde\of their harvest”

The GMO Panel (EFSA, 2008g) confirmed that:

» Substantial literature shows that vertical gene ftdharacteristics of MON810 maize are
similar to those of non-GM maize;

« The GMO Panel did not consider pollen dispersal emasequent cross-pollination as
environmental hazards in themselves. It is ancaljural management and coexistence
issue; and

 The primary concern was with assessing the enviemah consequences of transgene
flow on ecosystems by assessing the spread amsdsitof hybrids and backcross progeny
as well as exposure to non-target organisms.

Studies conducted by the applicant, publishedalitee on the cultivation of numerous varieties
of MON810 maize and monitoring observations indidathat this maize behaved like non-GM
maize in its ability to establish volunteers orvéve over subsequent seasons, and was very
unlikely to establish feral populations under Ewap environmental conditions. The GMO
Panel was of the opinion that the information anguments supplied by Austria, including
regional conditions for maize cultivation in Austridid not provide new or additional scientific
evidence on pollen or seed dispersal and its comsegs that would alter the previous risk
assessments of MON810 maize.
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Ecological impact of herbicide tolerance

Topas 19/2 spring oilseed rape was authorized for import,agte and processing in the European
Union by commission Decision (98/291/EC) of 22 ApiP98 (EC, 1998a). The Greek
Competent Authority informed the Commission in dtele dated 3 November 1998, of its
decision to prohibit the importation into Greectn March 2004, Greece provided additional
information to support the national safeguard messpartly based on information dealing with
crop management and agronomic consequences ofatidt of genetically modified herbicide-
tolerant oilseed rape (Champienal, 2003; Squiret al, 2003b; Haughtoet al, 2003; Hawes
et al, 2003; DEFRA, 2003).

The EFSA GMO panel stated (EFSA, 2004d) that:

» The ecological impact of herbicide tolerance gandsansgenic plants depended largely
on the use of herbicide and not on the transgemnote

* The herbicide tolerant oilseed rape, in general|cctead to cultivation practices that may
alter in-field biodiversity as demonstrated in thi€ Farm Scale study;

* Any sustainable cultivation of herbicide tolerantlseed rape would depend on
appropriate management measures; and

» Since Topas 19/2 spring oilseed rape was authofednport, storage and processing
only and no cultivation had been granted in the g, supporting documents were not
appropriate in this case.

On 10 June 1999 and on 8 May 20B@stria provisionally prohibited the placing on the market
of the authorized GM maize events MON810 and T2Spectively, on its territory. In their
respective scientific opinions, both the Scientfiommittee on Plants (SCP, 1999a, 2000) and
the EFSA GMO Panel (EFSA, 2004c) concluded thaseteon the information submitted by
Austria, MO810 and T25 maize did not constituteisk to human and animal health or the
environment.

On 21 November 2007, the Permanent Representafichustria provided to the European
Commission an Austrian study entitled “Supplementask assessment on GMO maize
MONB810 (with consideration of maize T25)”. The amihthe Austrian study was to summarize
Austria’s arguments in response to the decisiah®World Trade Organisation Panel ‘European
Communities — Measures affecting the approval aacketing of biotech products’, because part
of the measures dealt with the Austrian safeguacteerning the import and use of MON810
and T25 maize.

Austria indicated that changes in weed managemerd 0 be expected with introduction of GM
maize T25, possibly resulting in a shift in weednoounities. They also claimed that long term
effects of the herbicide tolerant plant could netdvaluated independently from the respective
herbicide use, and effects of glufosinate-ammoniancombination with T25 maize on weed
communities needed to be addressed.

Like any other extensively used weed managementoapp, herbicide regimes used with
genetically modified herbicide tolerant (GMHT) ceopave the potential to alter the composition,
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richness and diversity of weed communities. The@Rhanel (EFSA, 2008g) reviewed different
management schemes and concluded that the impadt wary depending on the application
regime but also the baseline against which the emisgn was made.

In their conclusions, the GMO panel encouraged:

“...both applicants and appropriate competent autii@s in Member States establish
and implement herbicide management systems for GMldiops that do no more
environmental harm than conventional systems and iefh are consistent with the
environmental protection goals and biodiversity et plans in each Member State”
(EFSA, 2008g).

The case ofBelgium dealing with a GM oilseed rape mentioned in UNEHIHS/COP-
MOP/4/10 also deserves more careful examination.

In 1996, the dossier C/BE/96/01 'A new hybridizatgystem in oilseed raggBrassica napus..)

- Application for consent to market genetically rnf@dl organisms (MS8xRF3)' was submitted to
the Belgian Competent Authority. The notificaticovered a spring variety of oilseed rape which
had been genetically modified to introduce a pation control system (hybrid system) linked to
a herbicide tolerance trait, intended for cultisatand import in the EU for all uses (food, feed
and industrial uses) as any other oilseed rape.

The risk assessment of the initial dossier wadezhiwut by the experts of the Belgian Biosafety
Advisory Council. Based on a positive advice a¢ Biosafety Advisory Council, the Belgian
Minister of Agriculture issued a consent supporting placing on the market of GM oilseed rape
MS8xRF3. In 1998, the Scientific Committee on Ba(BCP, 1998d) of the EC also gave a
favourable opinion concluding that there was nadence to indicate that the placing on the
market of GM oilseed rape MS8xRF3, with the purpmske used as any other oilseed rape, was
likely to cause adverse effects on human healthttameénvironment.

When the results of the UK Farm-Scale Evaluati@lsiwere announced, the involved scientists,
ACRE and DEFRA pointed out that the conclusiony @plplied to the management regime used
in the farm scale evaluations and that alternathamnagement strategies may have different
impacts. For example, there may be viable mitigatheasures that could be used by farmers to
offset any adverse effects. Consequently, the iBelg@xperts raised a number of additional
guestions relating to management practices as agelkspecific monitoring requirements in
relation to the cultivation of the GM plant. Asghvould have required additional studies and in
view of imminent imports from other areas in therldavhere the GM oilseed rape was already
cultivated, the applicant accepted that while #nguest for import of seeds for processing, food
and feed use would proceed, cultivation would netsbipported at that time and should be
resubmitted when additional information is avakablOn this basis, the Belgian Competent
Ministers took the decision to support granting sst for import and processing of the
transgenic oilseed rape MS8, RF3 and MS8xRF3, tlutonsent for cultivation. This eventually
led to Decision 2007/232/EC (EC, 2007) for the plgcon the market of the genetically
engineered oilseed rape.
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Re: Notification No. 2009-103
14 September 2009
Dear Dr. Djoghlaf,

On behalf of the Steering Committee of the Public Research and Regulation Initiative (PRRI) I hereby send
you our response to the request for scientifically sound information regarding the identification of living
modified organisms (LMOs) or specific traits that may have adverse effects on the conservation and
sustainable use of biological diversity, taking also into account risks to human health.

PRRI very much welcomes this kind of forward-looking explorations by the MOP. Having said that, PRRI
also believes that some distinctions need to be made in order to help focus the next discussions in the MOP.

The overall objective of the Cartagena Protocol on Biosafety (CPB) is “to contribute to ensuring an
adequate level of protection in the field of the safe transfer, handling and use of living modified organisms
resulting from modern biotechnology that may have adverse effects on the conservation and sustainable use
of biological diversity, taking also into account risks to human health”.

An important phrase in this objective is “that may have adverse effects”. This wording is quite different
from the more specific language of article 8g of the CBD, which states that Parties shall establish and
maintain national biosafety systems to control the use and release of LMOs that are likely to have adverse
environmental impacts that could affect the conservation and sustainable use of biological diversity, taking
also into account the risks to human health. This difference in wording is understandable, because while it is
quite feasible for a country to identify for its own national situation which LMOs are likely or unlikely to
have adverse environmental effects, the qualifications “likely” and “unlikely” cannot always be
extrapolated directly to the situation in other countries. This is why article 19.3 of the CBD and article 1 of
the CPB speak of LMOs “that may have adverse effects”. Relevant in this context is also article 7.4 of the
CPB, which says that the procedures of the CPB shall not apply to LMOs identified by the MOP as “being
not likely to have adverse effects on the conservation and sustainable use of biological diversity, taking also
into account risks to human health”.

One of the major benefits of the CPB is that it contains an internationally agreed methodology of risk
assessment through which receiving countries can assess whether LMOs are likely or unlikely to have
adverse effects. In this context, PRRI participates with enthusiasm in the work on the “Road Map” of the
Ad Hoc Technical Expert Group on Risk Assessment and Risk Management (AHTEG), of which we hope
that it will assist risk assessors in reaching their goal without unnecessary detours.

A key task of all biosafety regulations, including the CPB, is to identify in a scientifically sound and
transparent manner which types of LMOs are likely to have adverse effects and which LMOs are unlikely to
have adverse effects. For this task we can make use of the methodology of the risk assessment in the CPB
as well as of data on the actual experiences with releases of LMOs.
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We therefore advise that for the benefit of the discussions at MOPS5 the question “ which LMOs or specific
traits may have adverse effects”? be split in a number of specific questions:

1. Are there LMOs or traits that have caused adverse effects?

2. Are there LMOs or traits of which experience shows that they are unlikely to cause adverse effects?

3. Are there LMOs or traits of which risks assessment has shown that they are likely to cause adverse
effects?

4. Are there LMOs or traits of which risks assessments suggest that they are unlikely to cause adverse
effects?

In addition, it is also important to bear in mind what is meant by ‘adverse effects’. An overarching general
principle of the risk assessment as laid down in the CPB is that risk assessment is comparative, i.e. any
identified risks should be considered in the context of the risks posed by the non-modified recipients or
parental organisms in the likely potential receiving environment. This is why conclusions on risk
assessment in the field of biosafety typically refer to whether or not the assessed LMO is “as safe as its
conventional counterpart with respect to potential effects on the environment, taking also into account
human health”.

In this perspective, PRRI offers the following observations in answer to the above four questions:
1. Are there LMOs or traits that have caused adverse effects?

No. Since the first application of genetic modification in the 80s, many thousands of field trials have been
conducted with GM organisms (to date mostly plants), and since 1996 many hundreds of millions of
hectares have been planted with GM crops by many millions of farmers and consumed by hundreds of
millions of consumers in developed and developing countries, without any verifiable reports of adverse
effects on the environment or human or animal health.

In fact, taking a broader look, experience with those GM crops has shown environmental and socio-
economic benefits in terms of increases in yield, significant reductions in use of pesticides, fossil fuels and
soil erosion, less mycotoxins in grains, as well as increased farmers health and income.

2. Are there LMOs or traits of which experience shows that they are unlikely to cause adverse effects?

The above mentioned experience with the GM crops that have been commercialized thusfar and grown on a
large scale, over a long period and by many farmers, suggests that these GM crop plants are unlikely to
have adverse effects on the environment, human or animal health. Given that substantive experience shows
that these GM crop plants (mainly soybeans, maize, cotton, and oilseed rape, with introduced pest resistance
or herbicide tolerance, or a combination of both traits), are unlikely to have adverse effects, they could be
eligible for exemption in accordance with article 7.4 of the CPB.

3. Are there LMOs or traits of which risks assessment suggests that they are likely to cause adverse effects?

Prior to the field trials and large scale commercial planting of GM organisms referred to above, many risk
assessments have been conducted in many countries. To the best of our knowledge, in no case have
authorisations for field trials or commercialisation been denied on the basis of scientifically sound
indications of adverse environmental impacts.
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4. Are there LMOs or traits of which risks assessments suggest that they are unlikely to cause adverse
effects?

Bearing in mind that the method of transformation itself is neutral, i.e. that there are no risks related to
process of transformation, PRRI believes that there are several types of LMOs and traits for which - on the
basis of the characteristics of the host plant, the functioning of the inserted genes and experience with the
resulting GMO - it can be concluded that they are as safe as its conventional counterpart with respect to
potential effects on the environment, taking also into account human health.

PRRI stands ready to expand on the points made in this letter.

Yours sincerely,

AR

Em. Prof. Marc van Montagu
Chairman of the Steering Committee of the Public Research and Regulation Initiative
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