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Note by the Executive Secretary

1. The Executive Secretary is pleased circulate héhevior the information of participants, a
document submitted by the resource person for tivkshop containing proposals for additional elerment
to the current format for risk assessment summasidgsmitted to the Biosafety Clearing-House in
accordance with paragraph 3 (c) of Article 20 @ Brotocol. The document has been prepared td assis
in addressing some of the gaps identified in tHermation contained in risk assessment summaries
submitted to the Biosafety Clearing-House. The dwmt also includes an example from the Netherlands
of a completed Risk Assessment Summary Formatdoasgenic maize with an insecticidal protein, a Bt
toxin (1507 maize).

2. The document is intended to facilitate discussetrhe workshop on the need to further develop
the common format for presenting risk assessmemirguries to the Biosafety Clearing-House and on
additional core elements for the common formataadcommended for consideration by the Conference
of the Parties serving as the meeting of the Raiti¢he Protocol at its fourth meeting.

3. The document is being circulated as it was receiir@d the resource person.

initiative for a C-Neutral UN, this document ismted in limited numbers Delegates are kindly requested to bring theji

In order to minimize the environmental impacts loé tSecretariat’'s processes, and to contribute doSecretaryseneral’
0 meetings and not to request additional copies.
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OVERVIEW OF THE ADDITIONAL INFORMATION FOR THE BCH RISK
ASSESSMENT SUMMARY FORMAT

Explanatory note:
The text is organized as follows:

Red text: the present BCH format for risk assessment summaries

0 Open bullets: proposed additional headings in the RA Summaryrfabr

Italicized text describes proposals for additional informatim be asked. This text would be part of

the new format for risk assessment summaries.

Rationales andNotes provide background information on why the addibmformation is asked,
and comments.

General information

Country taking the decision or making the declar ation:
Title of risk assessment

Competent National Authorities

Specification of the methodology of Risk Assessment

- Provide additional information on the methodolodynvironmental risk assessments (RAS)
performed by this CA, on the scope and endpoin®&Aah general, as well as the specific scope
and endpoints of this RA if that is a subset ofgiieeral scope.

- Provide links to applicable legislation, guidancecdments and other relevant documents.

Rationale:

The scope and endpoints of a particular RA aremgoitant indicator to determine whether the RA is
interesting for a another case. For instance anfaAhas environmental risks of import, but not
cultivation, of an LMO as its endpoint has moreited applicability than an RA that does take into
account cultivation.

Note: It could be useful for uniformity in the databasepresent here a drop-down list of endpoints
from which a choice can be made.

Electronic files

Provide links to electronic files of the text o thotification and related documents, if publicly
available on the internet.

Note: These links may also be provided under ‘Additidn&rmation’. It would however appear to
be useful to have at least links to the text ofrtbgfication presented here, if they are available

L MO Information

Living Modified Organism

Characteristics of the recipient organism
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Provide information on the characteristics of tleeipient organism that are relevant to the RA.
Rationale

The generally accepted methodology for an RA takiesconsideration the characteristics of the
recipient organism, of the introduced traits, thepected) new traits of the LMO, and the (expected)
interaction of the LMO with the receiving environme

It appears that the question on the characteristitse recipient organism has been left out in the
summary. But it is important to know what inforneattion the recipient organism has been used by
the risk assessor to value the outcome of the RA.

Note: It may be useful to suggest the notifier to referdlevant documentation on the recipient
organism (if it is available), such as the OE@ihsensus documeaon this issue.

Char acteristics of modification

Vector characteristics (Annex Il 9 (c))
Insert or inserts (Annex Il 9 (d))

Rationale for the following additions:

The terms ‘vector characteristics’ and ‘insert’ nimgyconfusing. Therefore we propose to add the
following ‘points to consider’ for providing inforation on the method of transformation, and on the
characterization of the DNA that has been insdritrdthe genome of the recipient.

Information on the characteristics of the vectarssful together with information on the method of
transformation, e.gA. tumefaciensransformation. Therefore we propose to add:

Method of transformation
Describe the method of transformation and the véRMA sequences used in the transformation
process

The ‘insert’ might mean: the gene cassette prasdhe vector, or: the DNA that actually has been
inserted into the genome of the recipient. To fitahiis, and in order to obtain the information on
characterization that is needed for risk assessmenpropose to add:

Molecular characterization of DNA inserted into the genome of the recipient:

o Verification of data:
Which criteria were used to check the completearadsvalidity of the data supplied by the
notifier.

0 Characterization of insert: type and use of data provided by the notifier

0 Providethe type and use of data, for instance: hybridization data, used for detaring copy
numbers and the over all structure of the insestjieence data, used for detailed
characterization.

0 Analysisof data
Provide an interpretation of the characterizatioata, in terms of genes and relevant ORFs that
are expected to be expressed.

o Conclusion of the molecular characterization:
Provide the explicit conclusion drawn from the datad the list of items stemming from the
molecular characterization that are relevant foetRA.

Functional characterization of the coding sequences inserted into the genome of the recipient:

0 Verification of data:
Which checks have been performed by the risk agseflsthe completeness and validity of the
data supplied by the notifier. Have any other sesrof data been used?
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o Function of gene products
What is the function of the genes and ORFs idedtds relevant for the RA in the molecular
characterization.

0 Level of expression of expected gene products
Provide the level of expression in absolute ternd/ar in relative terms, e.g. as percentage of
total dry weight.

o Conclusion of the functional characterization
Provide the explicit conclusion drawn from the datad the list of items stemming from the
functional characterization that are relevant fbetRA.

Conclusion of the molecular and functional characterization
Specification and rationale which items will beg¢aknto account in further RA

Detection and identification of the LM O

Suggested detection and identification methods and their specificity, sensitivity and reliability
(Annex |11, paragraph 9(f))Intended use and receiving environment

Intended use of the LM O (Annex 111 9 (g))
Information relating to the intended use of thénlgzmodified organism, including new or changed
use compared to the recipient organism or parenganisms

Receiving environment (Annex 111 9 (h))

Information on the location, geographical, climatitd ecological characteristics, including relevant
information on biological diversity and centresooigin of the likely potential receiving environnten
Provide a general discussion on the expected impiatte intended use of the LMO on the receiving
environment, and how this is taken into accountiwithe scope of the RA.

Risk assessment summary

Summary of risk assessment

This field can be used-as-an-alernative-ton@ddition to, the six specific text boxes thatdw and
correspond to paragraphs 8a to 8f of Annex lllhef Biosafety Protocol.

Note: We would argue that this field can only be useprtavide informationn addition tothe
information provided under ‘Further risk assessnsemimary information’. The detailed
information is in fact what makes the summary usefu

Further risk assessment summary information

The fields below can be used as an alternativertim addition to, the risk assessment summary @bov

In order to present a clear overview of the RA itnportant that information is presented for eatlthe
items (a) — (f) below. Specifically informatiomiseded on:

- what questions were taken into account and whylgr not;
- how, on what grounds was it decided that the m&ton provided is sufficient (e.g. ‘this
answers the questions of a worst case approach’)

(a) An identification of any novel genotypic and phenotypic characteristics associated with the
living modified organism that may have adver se effects on biological diversity in thelikely

potential receiving environment, taking also into account risksto human health. (Annex 111 8

(a)

This step of the RA process is commonly callechittbizientification’. The information should focus,
next to the identification of a novel phenotypecanse — effect relationship between the phenotype
and the adverse environmental effects.
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» (b) An evaluation of thelikelihood of these adver se effects being realized, taking into account
the level and kind of exposure of the likely potential receiving environment to the living
modified organism. (Annex 11 8 (b))

* (c) An evaluation of the consequences should these adver se effects berealized.(Annex 111 8(c))

* (d) An estimation of the overall risk posed by the living modified organism based on the
evaluation of thelikelihood and consequences of the identified adver se effects being
realized.(Annex 111 8 (d))

* (e) A recommendation asto whether or not therisks are acceptable or manageable, including,
wher e necessary, identification of strategiesto managetheserisks.(Annex |11 8 (€))

e (f) Wherethereisuncertainty regarding thelevel of risk, it may be addressed by requesting
further information on the specific issues of concern or by implementing appropriaterisk
management strategies and/or monitoring the living modified organism in thereceiving
environment.(Annex 111 8 (f))

Detailed risk assessment information

e Availability of detailed risk assessment infor mation
Please indicate whether mor e details on the risk assessment ar e available and how they can be
accessed.

Additional information

» Any other relevant information
» Relevant documents (linksto websites and files of documents may be added here)

¢ Notes

EXAMPLE OF A COMPLETED RISK ASSESSMENT SUMMARY FORMAT:
RISK ASSESSMENT REPORT FOR 1507 MAIZE

Note on the example:

We present here a summary of the risk assessméjptfdRa notification of commercial cultivation ¢iie maize
line 1507, in the way it would be performed by Metherlands when it acts as ‘lead Competent Auth¢@A)’ in
the EFSA (the European Food and Feed safety Atyfgriocedure for market applications. Such a RAH®y/'lead
CA'’ covers only the environmental RA for cultivatiof the LMO. It is subsequently used by EFSA dsrinulates
its opinion on the environmental as well as thedfaad feed safety evaluation.

This implies that the RA presented here only cotleesenvironmental effects of cultivation of the OMli.e. it is an
environmental risk assessment.

Explanatory note on the or ganization of the text:
Red text: the present BCH format for risk assessment summaries

Straight text: texts that we would expect to be presented in s®Amary, based on the current BCH
format.
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Textin italics: additional information, as requested in the doeuatiOverview of additional
information for the BCH RA summary’.

General information

(0]

Country taking the decision or making the declaration:
The Netherlands

Title of risk assessment
Environmental Risk Assessment Report for 1507 maize

Competent National Authorities

Ministry of Environment

Ms. Inge Van der Leij

Directorate for Chemicals, Waste and Radiationdtgin; Division for Radiation Protection, Nucleard
Biosafety/IPC 645

Ministry of Environment

NL-2500 GX

The Hague

The Netherlands, P.O.Box 30945

Tel: +31 70 339 4893

Fax: +31 70 339 1316

Email: inge.vanderleij@minvrom.nl

Url: http://www.vrom.nl/ggo-vergunningverlening

Specification of the methodology of Risk Assessment

Applicable legidation:

The environmental RA for market applications isulated by the EU DirectivR001/18/EC, part C. The
environmental RA methodology is explained in Arhekthis Directive; information requirements are
specified in Annex lll. Further guidance on envimemtal RA is provided iR002/623/EC

The scope of RA under Directive 2001/18/EC is:remmental risk assessment, including human heaitthé
case of incidental exposure), but not food and &ddty (in the case of chronic exposure) assedsmen

Endpoints of this RA:

This RA takes into account adverse effects tortheanment, including effects on human and anirnééty
from incidental exposure in the field and handlihging agronomic practice (e.g. harvesting). Alaken into
account are effects of the application of the LMOagronomic practice, from a general point of viefv
sustainability.

Food / feed safety is not an endpoint in this RAdf/ feed safety assessment is performed in aatepa
procedure.

Notification, electronic files

The public information in the dossier of the netiftan be found on the internéittp://www.vrom.nl/ggo-
vergunningverleniry Further information on the status of 1507 maiaa be found alttp://www.gmo-
compass.org/eng/gmo/db/65.docu.html

*  The history of the handling of notifications for A5 maize is complicated.
The Netherlands handled a notification for impost food and feed use, number C/NL/00/10. Spain kahdhe
application for import, processing and planting endthe number C/ES/01/01. The Netherlands has ghedi public
information in these notifications on the internatjts databas&go-vergunningverlening’On this page click the links:
‘vergunningendatabase’ (in the text), and ‘De dasebzelf' (at the bottom of the page), set ‘procedio ‘Alle’; at
‘dossiernummer’ type ‘C/NL/00/10’; set status tdeg click ‘zoek’. On the next page click ‘C/NL/@D0’ to get the first of
five pages with lists of the electronically avallabnaterial (this also shows the complexity of thipe of dossiers).
Choosing ‘dossier nummer’: ‘C/ES/01/01’ leads tibimation on the Spanish dossier, mainly the assessreport. The
EFSA has handled the same notification, underangesnumber. The dossier will become available o8A=Ret, but only
after an EU decision has been taken. At the enth®fRA summary we add links to the assessment tepdrthe
Netherlands and Spanish CAs and the EFSA Opinianishavailable, on the use of 1507 maize as @wvad.




UNEP/CBD/BS/RW-RA&RM/INF/2
Page 7

LM O Information

Living modified organism
The LMO isZea maygmaize, corn), expressing CRY1F protein, confernesistance to certain lepidopteran
insect pests, and PAT protein, conferring tolerangglufosinate-ammonium herbicide.

The Ul of the LMO i®DAS-@15@7-1

Characterigtics of the recipient organism

For information on the recipient organism, maizefer to the OECDConsensus Document on the Biology of
Zea mays (Maizé)

Based on this information and on general familiaibtained in decades of cultivation of non-LMO zaait
has been concluded in previous risk assessmentdvfr maize by this CA as well as by the EU, that th
species is biologically contained within Europedépends on human intervention for survival. Treeeno

wild populations of maize known in Europe. Maize ha sexually compatible wild relatives in Eurogea
mays is able to hybridize with wild species ofghaera Trypsacum and Zea; these species are linmted
geographical area to Mexico and Guatemala. Theealisal of maize genetic material through hybridiaatis
limited in Europe to dispersal to other cultivatedize.

Characteristics of modification

Vector characteristics (Annex 111 9 (c))

Insert or inserts (Annex 111 9 (d))

To obtain genetically modified maize line 1507, meag¢mbryos were modified by particle acceleratidth &
gel-purified linear DNA fragment of 6235 base pdP$118999A). The fragment was obtained from vector
PHP8999 and contains theylF gene and thpat gene. TherylF gene is regulated by the maideizZM 1(2)
promoter and the ORF25PolyA terminator frévgrobacterium tumefacien¥hepat gene is regulated by the
35S CaMV promoter en 35S terminator from Cauliflowsaic virus.

The fragment PHI8999A was demonstrated to be nearypletely present in line 1507. Further analysis
revealed that on the 5’ flanking side of the PHIBA9ragment in line 1507 another DNA sequence leenb
inserted, containing three ORF’s: two ORF’s coroegfing to maize DNA and one ORF (ORF3) that coedist
of part of thecrylF gene, the maize chloroplagbC2 gene and thabiZM promoter. ORF3 codes for a
hypothetical protein of 250 amino acids.

Molecular characterization:

0 Source and verification of data:
All data on molecular characterization were supglley the notifier.
They were screened for completeness and consisteigcyor proper controls in hybridization data,
sequencing data stretching the entire insert, stditthe-art application of bioinformatic analysis.
Hybridization data were presented with high qualibhages of the actual results of experiments.
No further checks have been performed.

0 Transformation method:
The notifier has indicated that maize embryos weodlified by particle acceleration with a gel-puefi
linear DNA fragment containing the DNA sequencésnided to be introduced into the LMO: the crylF
gene and the pat gene.

o Characterization of insert: type of data provided by the notifier:
We verified that Southern hybridization data pr@ddy the notifier showed the presence of onetinser
containing a single copy of the linear DNA fragmeseéd for transformation, and an additional fragrnen
atits 5’ side.
The complete DNA sequence of the insert was pro\dgiehe notifier.

0 Analysisof data:
From the Southern hybridization data provided by tiotifier we verified that the expected genesfryl
and pat and their regulatory sequences were preselitie 1507.
We also verified that the Southern hybridizatiotadghowed the presence of at least part of theFegdne
in the additional DNA fragment. Bioinformatic ansily performed by the notifier, on the sequence data

/...
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that he has provided, revealed that this additiazrgflF sequence is part of an ORF (ORF3) that iasi
of part of the crylF gene, the maize chloroplastC@ and the ubiZM promoter. ORF3 codes for a
hypothetical protein of 250 amino acids.

We verified that Southern hybridization data showed no sequences of the backbone plasmid were
present; in particular the nptll gene, coding farkamycin resistance, that is present on the baakbon
plasmid, was shown to be absent in line 1507.

0 Conclusion of the molecular characterization:
From the experimental data supplied by the applicawas concluded that the molecular characteiimat
of line 1507 was sufficient to substantiate thevabmentioned presence of the crylF and pat gene and
absence of the vector backbone sequences. ThenpeesEORF3 must also be taken into account in the
functional characterization.

Functional chracterization

0 Source and verification of data:
All information on functional characterization waspplied by the notifier. The data included unpshd
results as well as references to peer reviewedstizliterature. Unpublished information was sereed
for consistency and conformity with scientific stards, e.g. use of state-of-the-art methods, aad th
inclusion of results of proper controls.

o Function of the expected gene products:
crylF:
The crylF gene is a synthetic version of the triedt@rylF gene of B. thurigiensis subsp. Aizawi,
optimalized for plant codon usage. The plant-pradtU€RY1F toxin is equivalent to the truncated fofm
the bacterial CRY1F toxin that is the active forhthe bacterial toxin. The CRY1F toxin is effecagainst
lepidopteran species, the maize borer pests Oatrinbilalis, Sesamia nonagrioides and Diatraea
grandiosella, and Spodoptera frugiperda and Agrgiislon.

pat

The pat gene is a synthetic version of the gludeiammonium tolerance gene (phosphinotricine &cety
tranferase) of Streptomyces viridochromogenesrs{féi4d94, optimized for plant codon usage

The pat gene product inactivates the herbicidaivitgtof phosphinotrycin.

For ORF3 no homology was detected for with knowmtoor allergens, except for the partial homology
with CRY1F.

0 Level of expression of expected gene products
crylF
The CRY1F toxin, is expressed in all parts of thEOL Expression is in the order of 0.5-1ngtotal
extractable protein. This is within the normal rangf expression of Bt toxins in LMOs.

pat
Expression of PAT is only detectable in leaves,iaria the order of 0.05-0.1 ngd extractable protein.

The level of expression of ORF3 was assessed byaBdd#s, Northern blots and rtPCR. We verified that
no expression products could be detected.

0 Conclusion of the functional characterization
The presence of the crylF and pat genes and tleédéexpression of their gene products and resglti
phenotypes have been taken into account in the RA.
Conclusion of the molecular and functional characterization
Expression of the CRY1F toxin and the PAT prdtesito be taken into consideration in the RA.
The expression of the predicted gene product of DREt most very low. The gene product has no know
function, so no phenotype can be predicted thatldvbe based on expression of these gene producésy
case, the gene products have no homology with kmaxims or allergens. On the basis of these
considerations, the presence of OR#3 not been taken into consideration in the rest of this RA.

Detection and identification of the LM O
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Suggested detection and identification methods and their specificity, sensitivity and reliability (Annex |11,
paragraph 9(f))

The applicant has provided a PCR detection methaii$ specific for event 1507, as is obligatordemthe
Directive 2001/18/EC. The PCR detection method ttogrewith the corresponding reference material kéll
made available to the regulatory authority andBbeopean Commission Joint Research Centre (JRC).

I ntended use and receiving environment

Intended use of the LM O (Annex 111 9 (g))

Information relating to the intended use of thénlgzmodified organism, including new or changed use
compared to the recipient organism or parentalrosgas

1507 maize will be placed on the market in all Mem$tates of the EU for all uses of conventionakzma
including cultivation.

Receiving environment (Annex 111 9 (h))

Information on the location, geographical, climatitd ecological characteristics, including relevant
information on biological diversity and centresooigin of the likely potential receiving environnten
The receiving environment is arable land in thetBat is also available for the cultivation of contienal
maize varieties.

This RA takes into account the adverse affectsdhiéivation of 1507 maize may have in the agromomi
environment. There are no wild relatives of maizany of the Member States of the EU, thereforestbpe of
the risk assessment is limited to the agronomirenment in the EU where maize is commerciallyicated.

Risk assessment summary

Summary of risk assessment

This field can be used as an alternative to, adidition to, the six specific text boxes that falland
correspond to paragraphs 8a to 8f of Annex lllhef Biosafety Protocol.

The risk assessment summary is presented in dethi¢ section ‘Further risk assessment summary
information’.

Further risk assessment summary infor mation

(a) An identification of any novel genotypic and phenotypic char acteristics associated with theliving
modified organism that may have adver se effects on biological diversity in the likely potential receiving
environment, taking also into account risksto human health. (Annex 111 8 (a))

Note: The information presented in the following sumn#; may be presented in a more intuitive way, fitmbetter to
the methodology prescribed in Annex Il of 2001/T8/Ehis way of presenting can be found in the Atoéis document.

The genotypes and resulting phenotypes taken oreideration are:

- crylF, resulting in resistance to maize borer pests, patentially leading to harm to non-target orgargism
including potential effects on human health;

- pat, resulting in tolerance to glufosinate ammoniursdshherbicides

The aspects taken into account in order to evalttadepotential adverse effects on human and anirealth
and the environment are:

- Capacity of survival, establishment and dissetidma

- Potential for genetic transfer.

- Genetic stability of the insert

- Effects on target organisms.

- Effects on other organisms.

- Adverse effects to humans and animals (incluthriz and allergenic effects)

- Expected changes in agronomic practice due toofisee LMO

These are the aspects that have to be taken imimuat according to Annex Il of Directive 2001/18/EC

As to genetic stability, the Mendelian inheritapadtern of the traits was assessed by the notifigether with

the physical linkage of the target genes in resglprogeny. Southern blots and maintenance of lieagtype
indicated genetic and phenotypic stability of t@sgenic line and their progeny over several gatiens. No

/...
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instability of the DNA sequences flanking the ihs&rs observed.
Conclusion: theissue of genetic stability istherefore not taken into consideration in the rest of the RA.

The other aspects are taken into account in haidedtification. The following hazard scenarios hdezn
identified, and are thought to be exhaustive:

For CRY1F:
We have taken the following scenarios into consitilen:

Capacity of survival, establishment and dissemarathight be enhanced by the insect resistant phpapt
if insect damage is an important factor in contirayl population size of insect sensitive maize.

Potential for genetic transfer: outcrossing of inseesistance to wild relatives of maize would gige to
insect resistant populations of the wild relativ€sese would have to be subjected to RA, simil#rddRA
of 1507 maize.

Effects on target organisms: extensive exposuRY¥1F might give rise to CRY1F resistant population
of the target organisms, Ostrinia nubilalis and &eg nonagrioides.

Effects on other organisms: exposure of non-taimggcts that are sensitive to CRY1F might endanger
these insect populations.

Disease to humans and animals (including toxic altetgenic effects): as CRY1F is a toxin, albeittwa
very narrow specificity (i.e. a number of lepidapte species), incidental ingestion or other ways of
exposure of humans and other vertebrates to CR¥iR might lead to toxic effects. Exposure mighoal
lead to allergenic effects in humans.

Expected changes in agronomic practice due to fifgeoLMO: application of the LMO might reduce the
use of other less specific pesticides. It shoulddieced that effects on pesticide usage are nalt aéth
under 2001/18/EC or 1829/2003/EC.

Conclusion: this scenario is not considered further in the RA.

for PAT:
We have taken the following scenarios into consiti@n:

Capacity of survival, establishment and dissemarathight be enhanced by the herbicide tolerant
phenotype, but only under circumstances wherepttéisents a selective advantage, i.e. in the agrémom
environment, if the herbicide is applied.

Potential for genetic transfer: outcrossing of hieitie tolerance to wild relatives of maize woulsegrise
to herbicide tolerant populations of the wild relegs. These would have to be subjected to RA asitoil
the RA of 1507 maize.

Effects on target organisms: no effects have beemntified of the pat gene product or of the herdwci
resistant phenotype on target organisms. This g@dpamt taken into account the rest of the RA.
Effects on other organisms: no effects have beemtified of the pat gene product or of the hertecid
resistant phenotype on other organisms. This aspewit taken into account in the rest of the RA.
Disease to humans and animals (including toxic altetgenic effects): No toxic effects of the patege
product have been identified. Exposure might adsal lto allergenic effects in humans

Expected changes in agronomic practice due to iged_MO: it has been argued that due to the
herbicide tolerant phenotype, the volume of hedgaise will be reduced because the herbicide tolsra
enables farmers to use the herbicide more seldgtive. only when the need for treatment becomes
apparent. This would also reduce the need for prergence herbicide treatment. It should be notibedl
effects on herbicide usage are not dealt with urgf€¥1/18/EC or 1829/2003/EC.

Conclusion: this scenario is not considered further in the RA.

Some of the aspects, in particular the capacitystowival, establishment and dispersal, might ddeo
influenced by changes in general agronomic traftthe LMO. Therefore the occurrence of such chamgeas
also been taken into consideration.

Note: in the following sections (b) — (f) we presenuatlier detailed elaboration of the line of reasgrstarted in
the italic text of section (a). This text is prefeghas ‘additional information’, i.e. in italicdtlough one might
argue that the BCH format already to some extekd 8 this kind of detail.
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(b) An evaluation of thelikelihood of these adver se effects being realized, taking into account the level
and kind of exposure of the likely potential receiving environment to the living modified
organism.(Annex 111 8 (b))

crylF:

Capacity of survival, establishment and dissemamati

Maize (Zea mays) is not an invasive crop due ttofacspecific for this species, such as lack ohuacy,
causing seed germination to take place soon aftedding in the autumn, low survivability of thedsée
the soil, and the sensitivity of the maize plasttetfrost. There is no indication that insect dgmalays
any role in controlling survival, establishmentdissemination. Maize production in the Europeandudni
requires the extensive application of agronomiccticges. In any case, should volunteers occur in the
cropping area, they are easily controlled.

Conclusion: thisissueis not considered further in the RA.

Potential for genetic transfer:
Maize does not have any wild relatives in the Eglam, therefore genetic transfer is not an issue.
Conclusion: thisissueis not considered further in the RA.

The conclusions of the two bullets above are basegeneral familiarity with the characteristicsofize;
they are sufficiently known to allow the conclusitithe end of each bullet.

Effects on target organisms:

cases of development of resistance to CRY1 toaws lbeen reported for maize borer pests in thensitie
literature, and therefore cannot be excluded fo'YdR and the maize borer pests considered in this RA
Conclusion: thisissue hasto be considered further in the RA.

Effects on other organisms:

The notifier has provided studies of the absendexatity of CRY1F to beneficial and non-target
organisms: studies in non-target arthropods (Chpesta carnea, Hippodamia convergens, Danaus
plexippus, Nasonia vitripennis, etc), bees (Apilifa), terrestrial organisms (Eisenia foetidaplsomia
candida), wildlife birds (Colinus virginianus) aredjuatic organisms (Daphnia magna). These data are
considered sufficient to conclude that the genatidification does not cause any relevant potential
change in the interactions between 1507 maize ametarget organisms.

The issue of how to deal with potential non-tamgfétcts in LMOs expressing Bt toxins is still under
consideration (e.gRomeis et a). We think that further development of method@esgd assess non-target
effects is needed, but we think that the data seghply the notifier provide sufficient ground taxctude
that no unacceptable non-target effects will occur.

Conclusion: thisissueisnot considered further in the RA

Adverse effects to humans and animals (includirig tand allergenic effects):

The RA only takes into account acute toxic andgdleic effects that may occur due to incidentalosxjpe
of humans to 1507 maize.

The applicant provided information from studiesblghed in peer reviewed literature, of acute oral
toxicity in mice with the CRY1F protein that hawsmbnstrated its safety to human and animal heblth.
mortality, toxicity or adverse clinical signs wesbserved with the highest dose tested. i.e. 57T€R\gLF
(the equivalent of 576 gr maize total protein) ggrbody weight. In studies performed by the notife
toxicologically significant differences were obsshin a thirteen week (90 days) oral toxicity stirdyats
regarding body weight, food consumption, food igfficy, clinical signs of toxicity, ophtalmological
observations, neurological behaviour, clinical paligy, organ weights and gross or microscopic
pathology.

These studies by the notifier are considered seiffi¢co show that no acute toxic effects are teXxgected
after incidental exposure of humans to 1507 maize.

Allergenicity assessment has been carried out éytiifier. These studies have consisted of

- comparison of the amino acid sequence of CRY dfejpr with the amino acid sequences of known
allergens; conclusion: no homology found

- degradation in simulated gastric fluid: degradatiis rapid

- expression level: relatively low
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- post-translational glycosylation: is lacking

- thermal susceptibility: high.

These results, provided by the notifier, are takemsufficient indication that the CRY1F proteinrid
pose a significant potential allergenic risk.

Conclusion: these issues are not considered further in the RA.

PAT:

Capacity of survival, establishment and dissemamati

Maize (Zea mays) is not an invasive crop due ttwfacspecific for this species, such as lack ohuamcy,
low survivability of the seed in the soil, and Hemsitivity of the maize plantlets to frost. Mgizeduction
in the European Union requires the extensive aptibey of agronomic practices. In the unlikely césat
any volunteers should occur in the cropping arbaytare easily controlled by other non-selective
herbicides and cultivation techniques.

Conclusion: thisissueis not considered further in the RA.

Potential for genetic transfer:
Maize does not have any wild relatives in the Eglam, therefore genetic transfer is not an issue.
Conclusion: thisissueis not considered further in the RA.

Effects on target organisms: not applicable
Conclusion: thisissueis not considered further in the RA.

Effects on other organisms:
The herbicide tolerance phenotype causes no effecésmy organisms.
Conclusion: thisissueis not considered further in the RA.

Disease to humans and animals (including toxic altetgenic effects):
The PAT protein has a history of safe use in crbp) where toxicity as allergenicity is concerned.
Conclusion: thisissueisnot considered further in the RA.

These conclusions on the likelihood of adversetsffef PAT to occur are based on our experiencle wit
LMOs expressing the PAT protein, and the absene#fedts of PAT in the history of use of the paiege
LMOs; we consider the history of use as sufficieetensive to allow the conclusion at the enchche
bullet to be drawn, that the issues are not congidéurther in the RA.

Changes in general agronomic traits of the LMO:

The notifier has provided information showing ttte# LMO shows no changes in reproductive
morphology and therefore no difference in estaltisht, vigour and competitivity is expected in 1507
maize with respect to other commercially availaldeeties. Except for the resistance against certai
lepidopteran insects and tolerance to glufosinat@y@nium herbicide, the 1507 maize line does notsho
any differences in survival with respect to non-ified maize.

We take this as a sufficient indication that theeyal agronomic traits of 1507 maize are sufficignt
similar to those of non-modified maize that no aseenvironmental effects are to be expected  thi
context.

Conclusion: thisissueis not considered further in the RA.

Conclusion:

Based on these considerations, there is one rengiteém that has to be considered in the rest ®RA:
development of resistance to CRY1F toxin in maize borer pests, specifically Ostrinia nubilalis and Sesamia
nonagrioides.

(c) An evaluation of the consequences should these adver se effects be realized.(Annex [ 11 8(c))

We consider that the following considerations gpplacable to all cases of potential developmenesfstance
to CRY1 toxins in maize borer pests.

Should target organisms develop resistance to CR¥iERoxin would lose its usefulness as a pestididt
only for these organisms.
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This would not only apply to applications of crydstransgene in LMOs, but also to the use of the TR
protein, e.g. as sprayed pesticide.

The target organisms, maize borers, are specificrfaize, and are very hard to control by sprayestig&es
due to their niche: inside the stalk of the plant.

The consequence of resistance development woul/besion to the situation before CRY1F maize was
available.

In that case, insect control could be exerted tiothe application of other cry genes, or genesraptbr
other proteins that are harmful to insects.

e (d) An estimation of the overall risk posed by the living modified or ganism based on the evaluation of the
likelihood and consequences of the identified adver se effects being realized.(Annex 111 8 (d))

We consider that there is a possibility that remise against CRY1F develops in the target organismgze
borer pests.

* (e) A recommendation asto whether or not therisks are acceptable or manageable, including, where
necessary, identification of strategiesto managetheserisks.(Annex 111 8 (e))

Based on paragraph (d) we conclude that the notfiould develop an insect resistance managemant pl
(IRM) to deal with resistance development.

The Monitoring Plan supplied by the notifier propesn insect resistance management plan (IRM)ady e
detection of the potential development of resiganahe Bt toxin in the borer populations. Forstpurpose,
sampling and analysis will be carried out in a stilen of representative areas with an elevatedllefenaize
borer pests (Ostrinia nubilalis and Sesamia nonaigies).

Conclusion: we recommend to effectuate the monitoring plan when 1507 maizeis cultivated.

e (f) Wherethereisuncertainty regarding the level of risk, it may be addressed by requesting further
infor mation on the specific issues of concern or by implementing appropriate risk management strategies
and/or monitoring the living modified or ganism in the receiving environment.(Annex 111 8 (f))

Detailed risk assessment infor mation
» Availability of detailed risk assessment infor mation
Please indicate whether more details on the risksssnent are available and how they can be accessed

Additional information
* Any other relevant information

* Relevant documents (linksto websites and files of documents may be added here)

Netherlands assessment report:
http://213.154.234.72/gits/(bshiObrkmI3u0n55v2ply@ocument.aspx?ID_DOCUMENT=37191
Spanish assessment report:
http://213.154.234.72/qits/(bshiObrkmI3uOn55v2plyy@ocument.aspx?ID_DOCUMENT=37545
EFSA opinion on the placing on the market as food:
http://www.gmo-compass.org/pdf/regulation/maize/d5Maize _opinion_food.pdf

. Notes
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Annex: alternative way for presenting theinfor mation on the RA

In this example the information on the RA is preaedrin a way that is felt by some to be more intaitHowever,
the presentation follows the format of the BCH Is&tly. This could be a disadvantage, as usitega strict
format might lead to less harmonized presentatich@RA summary.

The genotypes and resulting phenotypes taken omeideration are:

- cry1F, resulting in resistance to maize borer pests patentially leading to harm to non-target orgargism
including potential effects on human health;

- pat, resulting in tolerance to glufosinate ammoniursdshherbicides

The aspects taken into account in order to evalttadepotential adverse effects on human and antrealth and
the environment are:

- Capacity of survival, establishment and dissetidma

- Potential for genetic transfer.

- Genetic stability of the insert

- Effects on target organisms.

- Effects on other organisms.

- Adverse effects to humans and animals (incluthriz and allergenic effects)

- Expected changes in agronomic practice due toofisiee LMO

These are the aspects that have to be taken imimuat according to Annex Il of Directive 2001/18/EC

1. Capacity of survival, establishment and dissemination

(a) An identification of any novel genotypic and phenotypic characteristics that may have adverse effects

For CRY1F:

- Capacity of survival, establishment and dissemamathight be enhanced by the insect resistant phpaotf
insect damage is an important factor in controllipgpulation size of insect sensitive maize.

For PAT:

- Capacity of survival, establishment and dissemdamathight be enhanced by the herbicide tolerant phgre,
but only under circumstances where this preses@lective advantage, i.e. in the agronomic enviremimif the
herbicide is applied.

(b) Likelihood of these adverse effects being realized
Maize (Zea mays) is not an invasive crop due ttfacspecific for this species, such as lack ohuamcy,
causing seed germination to take place soon aftedding in the autumn, low survivability of thedséethe
soil, and the sensitivity of the maize plantletfrést.

For CRY1F:

— There is no indication that insect damage plays iatg in controlling survival, establishment or siisnination.
Maize production in the European Union requires ¢xéensive application of agronomic practices. iy aase,
should volunteers occur in the cropping area, theyeasily controlled.

Thisissue has not been considered further in the RA.

For PAT:

- Maize production in the European Union requires ¢xéensive application of agronomic practices.He t
unlikely case that any volunteers should occuh@adropping area, they are easily controlled byeothon-
selective herbicides and cultivation techniques.

Thisissue has not been considered further in the RA.

2. Potential for genetic transfer

(a) An identification of any novel genotypic and phenotypic characteristics that may have adverse effects

For CRY1F:

- Outcrossing of insect resistance to wild relatieésnaize would give rise to insect resistant popoes of the
wild relatives. These would have to be subjectéfApsimilar to the RA of 1507 maize.

For PAT:

- Outcrossing of herbicide tolerance to wild relagvaf maize would give rise to herbicide toleranpylations of
the wild relatives. These would have to be subjetdRA, similar to the RA of 1507 maize.

(b) Likelihood of these adverse effects being realized

For CRY1F and for PAT:
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— Maize does not have any wild relatives in the Eglamr, therefore genetic transfer is not an issue.
Thisissue has not been considered further in the RA.

3. Genetic stability of the insert
As to genetic stability, the Mendelian inheritapedtern of the traits was assessed by the notifigether with
the physical linkage of the target genes in resglprogeny. Southern blots and maintenance of tieaqtype
indicated genetic and phenotypic stability of trensgenic line and their progeny over several gatiens. No
instability of the DNA sequences flanking the ihg&xs observed.
Thisissue has not been considered further in the RA.

4, Effects on target organisms

(a) An identification of any novel genotypic and phenotypic characteristics that may have adverse effects

For CRY1F:

- Extensive exposure to CRY1F might give rise to GR¥4istant populations of the target organismsiriom
nubilalis and Sesamia nonagrioides.

For PAT:

- No effects have been identified of the pat gendymtoor of the herbicide resistant phenotype ogéar
organisms.

Thisissue has not been considered further in the RA.

(b) Likelihood of these adverse effects being realized

For CRY1F:

- Cases of development of resistance to CRY1 toaies leen reported in the scientific literature fioaize

borer pests, and therefore cannot be excluded RY T and the maize borer pests considered in this R

(c) An evaluation of the consequences should these adverse effects be realized

For CRY1F:

— The following considerations are applicable todlses of potential development of resistance tolGBXns in

maize borer pests.

Should target organisms develop resistance to CR¥iERoxin would lose its usefulness as a pestjdidt only
for these organisms.

This would not only apply to applications of cryd&transgene in LMOs, but also to the use of the TR
protein, e.g. as sprayed pesticide.

The target organisms, maize borers, are specificrfaize, and are very hard to control by sprayestio@les
due to their niche: inside the stalk of the plant.

The consequence of resistance development woutl/besion to the situation before the situationoboef
CRY1F maize was available.

In that case, insect control could be exerted tigtothe application of other cry genes, or genesrapfbr other
proteins that are harmful to insects.

(d) An estimation of the overall risk posed by the living modified organism based on the evaluation of the

likelihood and consequences of the identified adverse effects being realized.

For CRY1F:

— There is a possibility that resistance against CR¥évelops in the target organisms, maize boretspd$e
notifier should develop an insect resistance mamragd plan (IRM) to deal with resistance development

(e) A recommendation asto whether or not the risks are acceptable or manageable, including, where necessary,

identification of strategiesto manage these risks

For CRY1F:

- The Monitoring Plan supplied by the notifier propssan insect resistance management plan (IRM)audy e
detection of the potential development of resisandhe Bt toxin in the borer populations. Forstpurpose,
sampling and analysis will be carried out in a stilen of representative areas with an elevatedllefenaize
borer pests (Ostrinia nubilalis and Sesamia nonaigies).

This RA recommends to effectuate the monitoring plan when 1507 maize is cultivated.

5. Effects on other organisms

(a) An identification of any novel genotypic and phenotypic characteristics that may have adverse effects
For CRY1F:
- Exposure of non-target insects that are sensitv@RY1F might endanger these insect populations.
For PAT:
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No effects have been identified of the pat gendymtoor of the herbicide resistant phenotype orepth
organisms.

Thisissue has not been considered further in the RA.

(b) Likelihood of these adverse effects being realized
For CRY1F:

The notifier has provided studies of the absendexa€ity of CRY1F to beneficial and non-targetamgsms:
studies in non-target arthropods (Chrysoperla carnidippodamia convergens, Danaus plexippus, Nasonia
vitripennis, etc), bees (Apis mellifera), terrestrganisms (Eisenia foetida, Folsomia candida)dlie birds
(Colinus virginianus) and aquatic organisms (Daphmagna). These data are considered sufficient to
conclude that the genetic modification does noseaany relevant potential change in the interactibetween
1507 maize and non-target organisms.

The issue of how to deal with potential non-tamefétcts in LMOs expressing Bt toxins is still under
consideration (e.qRomeis et a). We think that further development of method@ego assess non-target
effects is needed, but we think that the data segpply the notifier provide sufficient ground tactude that
no unacceptable non-target effects will occur.

Thisissue has not been considered further in the RA.

6. Adverse effects to humans and animals (including toxic and allergenic effects)
(a) An identification of any novel genotypic and phenotypic characteristics that may have adverse effects
For CRY1F:
- As CRYL1F is a toxin, albeit with a very narrow sfieity (i.e. a number of lepidopteran species),
incidental ingestion or other ways of exposure whhns and other vertebrates to CRY1F toxin migid le
to toxic effects. Exposure might also lead to gkeric effects in humans.
For PAT:
- No toxic effects of the pat gene product have mmntified. Exposure might also lead to allergeeifects
in humans
(b) Likelihood of these adverse effects being realized
For CRY1F:
The RA only takes into account acute toxic andgdleic effects that may occur due to incidentalosxjpe
of humans to 1507 maize.
The applicant provided information from studiesblhed in peer reviewed literature, of acute oral
toxicity in mice with the CRY1F protein that haesrmbnstrated its safety to human and animal heblth.
mortality, toxicity or adverse clinical signs wesbserved with the highest dose tested. i.e. 57€R\GLF
per kg body weight. In studies performed by théiapnho toxicologically significant differences mee
observed in a thirteen week (90 days) oral toxisitydy in rats regarding body weight, food consuompt
food efficiency, clinical signs of toxicity, ophtadlogical observations, neurological behaviournial
pathology, organ weights and gross or microscopithplogy.
These studies are sufficient to show that no aitude effects are to be expected after incidentabsure
of humans to 1507 maize.
Allergenicity assessment has been carried out éytiifier. These studies have consisted of the
comparison of the amino acid sequences of the CR¥i@lproteins with those of the known allergens,
rapid degradation in simulated gastric fluid, ralatly low expression level, lack of post-translatib
glycosylation and thermal susceptibility which domfthat the CRY1F proteins do not pose any sigauifi
potential allergenic risk.
These issues have not been considered further in the RA.

For PAT:

- The PAT protein has a history of safe use in crop#h where toxicity as allergenicity is concerned.
Thisissue has not been considered further in the RA.

7. Expected changes in agronomic practice due to use of the LMO
(a) An identification of any novel genotypic and phenotypic characteristics that may have adverse effects
For CRY1F:
Application of the LMO might reduce the use of ptess specific pesticides. It should be noticed th
effects on pesticide usage are not dealt with u20€r/18/EC or 1829/2003/EC.
Thisissue has therefore not been considered further in the RA
For PAT:
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- Capacity of survival, establishment and dissemamathight be enhanced by the herbicide tolerant
phenotype, but only under circumstances whereptt@isents a selective advantage, i.e. in the agréamom
environment, if the herbicide is applied.

(b) Likelihood of these adverse effects being realized

Maize (Zea mays) is not an invasive crop due ttofacspecific for this species, such as lack ohtacy,

causing seed germination to take place soon aftedding in the autumn, low survivability of thed@ethe

soil, and the sensitivity of the maize plantletfrést.
For CRY1F:
There is no indication that insect damage plays g in controlling survival, establishment or
dissemination. Maize production in the Europeanddiequires the extensive application of agronomic
practices. In any case, should volunteers occuhéncropping area, they are easily controlled.
Thisissue has not been considered further in the RA.

For PAT:
It has been argued that due to the herbicide taleghenotype, the volume of herbicide use willdzhiced
because the herbicide tolerance enables farmeuséathe herbicide more selectively, i.e. only when
need for treatment becomes apparent. This wouldlr@iduce the need for pre-emergence herbicide
treatment. It should be noticed that effects orbloéte usage are not dealt with under 2001/18/EC or
1829/2003/EC.
Thisissue hastherefore not been considered further in the RA

Over all conclusion of the RA:
It is recommended to effectuate the monitoring jplaavided by the notifier when 1507 maize is catéd.



