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oNDERWERP  Advies ‘additional information concerning the apglion for cultivation of
MONB89034xNK603 maize’

Geachte heer Atsma,

Naar aanleiding van een adviesvraag betreffendevedgunningaanvraag voor teelt, import en
verwerking van de genetisch gemodificeerde maisi{PN89034xNK603 van Monsanto Europe S.A.
(EFSA/GMO/NL/2009/72), deelt de COGEM u het volgemadee:

Samenvatting

De COGEM heeft in 2009 geadviseerd over de verguga@nvraag voor teelt, import
verwerking van de genetisch gemodificeerde maisfifpN89034xNK603. Deze maislijhrengt
decp4 epspscp4 epsps L214Rry1A.105en cry2Ab2genen tot expressie en is hierdoor tole
voor glyfosaat bevattende herbiciden en resistegért bepaalde insecten uit de orde val
Lepidoptera.

In haar eerdere advies concludeerde de COGEM datvetdoené gegevens waren om eventt
effecten van de maislijn op nidbelwitorganismen te kunnen beoordelen. Op basis het
COGEM advies is de aanvrager om aanvullende infoengevraagd. De aanvrager heefeer
gegevens aangeleverd over de bij de laboratmiperimenten gebruikte eiwitten en
statistische analyse van de laboratoriumexperimeitaarnaast heeft de aanvrager in Spanje
veldproef uitgevoerd naar het effect van MON89034&NI3 op niet-doelwitorganismen.
Hoewel de aangeleverde informatienesantal van de vragen van de COGEM beantwoorjdt
niet alle vragen voldoende beantwoord. Daarnaasft ge aangeleverde informatie aanleiding
nieuwe vragen.

De COGEM vindt beantwoording van de openstaandgewaoodzakelijk om het eventuele effe
van de teelt van MON89034xNK603 op ndielwitorganismen te kunnen beoordelen. Ook i
COGEM nog in afwachting van een op grond van haadere opmerkingen aangepast ‘ger
surveillance’ plan. Concluderend is de COGEM vamimg dat er op dit monm¢ onvoldoend
informatie aanwezig is om tot een definitief ooldeekunnen komen.




De door de COGEM gehanteerde overwegingen en @etitivoortvioeiende advies treft u hierbij

aan als bijlage.

Hoogachtend,
Ok — >

Prof. dr. ir. Bastiaan C.J. Zoeteman
Voorzitter COGEM

c.C.
Drs. H.P. de Wijs
Dr. I. van der Leijj



Additional information concer ning the application for cultivation of
M ONB89034xNK 603 maize

COGEM advice CGM/110803-01

This advice concerns the application for cultivatioomport and processing of genetically
modified MON89034xNK603 maize. This maize line esq@s thep4 epspscp4 epsps L214P
crylA.105 and cry2Ab2 genes conferring tolerance to glyphosate contgnimerbicides and
resistance to certain lepidopteran insects.

In its previous advice on this application, COGEMNcluded that insufficient data were
provided to allow conclusions on the effect of MOOBIXNK603 on non-target organisms.
COGEM was of the opinion that additional data frtahoratory experiments and field trials had
to be provided.

Based on COGEM'’s previous advice the applicant asded for additional information. The
applicant provided more information on the CrylAXhd Cry2Ab2 proteins that were used in
the laboratory experiments and on the statisticahlgsis of the obtained data. In addition, a
Spanish field trial that examined the effect of MBOBB4xXxNK603 on NTOs was provided.
Although some of COGEM'’s questions are answeredhbyprovided information, some new
guestions arose and other questions were not girfflg answered.

COGEM is of the opinion that the applicant shoulstify the extrapolation of the results from
the interaction study to non-target organisms, afwuld provide more information on the
statistical analysis of the obtained data and thetgin concentrations used in the laboratory
study. In addition, the applicant should elaborate the observed effect on the anthocorid bug
Oirus insidiosusFurthermore, COGEM is of the opinion that the liggt should provide more
information on the use of “maintenance” pesticidasthe Spanish field trial. In addition, the
effect of MON89034xNK603 on butterflies was notmémad in laboratory experiments or the
Spanish field trial. Instead the applicant estinthtehether butterflies would be affected. COGEM
strongly prefers the use of laboratory experimetatsexamine the presence of an effect of
MON89034xNK603 on non-target lepidopteran species theoretical exposure analysis as in
the latter case flaws can be introduced by theaissssumptions, estimations and extrapolations.
In addition, laboratory experiments allow the exaation of sublethal effects on population
growth.

In conclusion, COGEM is of the opinion that the abanentioned questions need to be
addressed to allow conclusions on the effect divation of MON89034xNK603 on non-target
organisms.

In addition, in response to COGEM'’s previous quesithe applicant still has to provide a
revised general surveillance plan.
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I ntroduction

The scope of the present notification (EFSA/GMO/R009/72) by Monsanto Company, as
represented by Monsanto Europe S.A., concerns thdtivation of maize Iline
MONB89034xNK603. MON89034xNK603 was produced by siog the two parental maize lines
MON89034 and NK603 using traditional breeding md#oThe maize line contains the
crylA.105andcry2Ab2genes, which confer resistance to certain lepidaptpests. In addition,
this line contains thep4 epspsindcp4 epsps L214Renes, which confer tolerance to glyphosate
containing herbicides. COGEM was asked to evalthetesafety of commercial cultivation of this
maize line in the European Union with respect tman health and the environment.

Previous COGEM advice

In October 2009, COGEM issued a positive advicehenimport and processing for use in feed
and food of genetically modified maize line MON8g&BIK603! COGEM concluded that import
and processing of MON89034xNK603 poses a negligilsle to the environment. Three years
earlier, in July 2006, COGEM issued a positive aevon the cultivation of maize line NK663.
COGEM was of the opinion that cultivation of malzee NK603 poses a negligible risk to human
health and the environment.

In December 2009, COGEM examined the applicatiorctdtivation of MON89034xNK603
maize and concluded that that the provided data wesufficient to allow a conclusion on the
effect of MON89034xNK603 on NTOSCOGEM was of the opinion that additional data from
laboratory experiments and field trials had to bppdied to allow a reliable environmental risk
analysis on cultivation of MON89034xNK603 maize.

Aspects of the crop

Maize Zea mays 1) is a member of the grass famiBoaceae.Maize is cultivated as an

agricultural crop, originating from Central AmericAlthough pollinating insects visit maize

plants and therefore insect pollination cannot bemetely excluded, maize is predominantly
wind pollinated®* According to literature, pollen viability variesetween 30 minutes and 9
days**>®In Europe, no wild relatives of maize are presewt, aherefore, hybridization with other
species cannot occur.

Throughout the world, the appearance of volunteexery rare. Seeds exhibit no dormancy,
resulting in a short persistence. In addition, dely seeds remain on the field after harvesting of
fodder maiz€. Establishment of maize plants in the wild has nelveen observed in the
Netherlands and COGEM is not aware of any repdnigld maize plants elsewhere in Europe.

Molecular characterization

The genetically modified maize line MON89034xNK6@&s produced by crossing the two
parental maize lines MON89034 and NK603 using tial breeding methods. The molecular
characterization of maize MON89034 and NK603 wasvipusly evaluated by COGEM.
COGEM concluded that the molecular characterizatfdooth parental lines was adequaté.
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Properties of the introduced genes conferring ihsesistance

Parental maize line MON89034 was genetically medifby the insertion of therylA.105and
thecry2Ab2genes. TherylA.105andcry2Ab2genes encod&endotoxins specific for insects of
the order Lepidoptera. Theendotoxins are solubilized in the midgut of susibdg insects and
are activated by midgut proteases to release a fragment. The toxin fragment binds to specific
receptors on the epithelial surface of the middgstibsequently, pores are formed in the
membranes of the gut cells of the insect, enabirdgut bacteria to enter the body cavity, which
leads to septicemia and dedth.

Properties of the introduced genes conferring heda tolerance

Parental maize line NK603 was genetically modifisdthe insertion of thep4 epspsand cp4
epsps L214Ryenes, which encode CP4 EPSPS proteins. EPSPSdrzgme involved irthe
biosynthesis of aromatic amino acids. Glyphosakebits EPSPS, resulting in a lack amino
acids essential for growth and development of plaitON89034x NK60&xpresses CP4 EPSPS
proteins, which are not inhibited by glyphosatnd istherefore tolerant to glyphosate containing
herbicides.

Environmental risk assessment
In the opinion of COGEM, there is no reason to assuhat the traits expressed in maize
MONB89034xNK603 will increase the potential of maimeestablish feral populations.

In its previous advice, COGEM concluded that adddi data from laboratory experiments
and field trials had to be supplied to allow aakle environmental risk analysis on cultivation of
MON89034xNK603 maize. In response to COGEM'’s questithe applicant has provided some
additional information and clarifications. The pided information will be discussed below.

Laboratory and greenhouse studies

Test substances

In order to make an accurate risk assessment, CO@Efrs the use of plant material of the GM
crop of concern i.e. MON89034xNK603, instead oftise of pure proteins. In its previous advice
COGEM noted that none of the laboratory or greeshostudies were carried out with plant
material of MON89034xNK603. Instead the applicambvided studies on the effect of
MONB89034 on CollembolaHplsomia candidp soil microorganisms and northern bobwhite quail
(Colinus virginianu¥ and studied the effect of the Cry1A.105 and Ciy2/Aoure proteins on
earthworms Eisenia fetidy, ladybird beetles Goleomegilla maculataand Hippodamia
convergeny the anthocorid bug (minute pirate b@yius insidiosuy honey bedApis mellifera
and parasitic wasfichneumon promissorilisThe two Cry proteins were administered separatel

Cry2Ab2 proteins used in laboratory studies

The Cry2ADb2.820 protein that was used for mosheflaboratory studies appeared to be different
from the Cry2Ab2 protein produced by MON89034xNK6@&cording to the applicant, the
Cry2Ab2.820 protein contains three additional obybast transit peptide amino acids at the N-
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terminus. Therefore, COGEM asked the applicantlaoifg whether the Cry2Ab2.820 protein
which was used in several of the laboratory expemniswas biologically identical to the Cry2Ab2
protein produced by MON89034xNK603 (question 1.2).

The applicant compared the putative N-terminal sagas of the Cry2Ab2 proteins produced
by MON89034 and the Cry2Ab2.820 protein producedEbgherichia coliin their response to
guestions of the Belgian competent authority reiggrahe application for cultivation of
MON89034xMON88017 Although the cleavage site in the chloroplastditapeptide could not
be experimentally determined the comparison shahaicthe two proteins are probably identical.

In response to the questions of COGEM the applipemtided characterization studies of the
E. coli produced Cry2Ab2.820 protein and the Cry2Ab2 proproduced by MON8903%. The
physicochemical and functional properties of the fwoteins were compared. No differences in
biochemical properties were identified. In additian insect bioassay withelicoverpa zea
(target organism) was performed. COGEM is of théniop that the results from this study
demonstrate that the biological activity of therplaroduced and thE. coli produced Cry2Ab2
proteins is equivalent.

The Cry2Ab2 protein which was used in the studiéh Wwoney bees and earthworms was not
produced byE. coli, but by Bacillus thuringiensisThe comparison between the putative N-
terminal sequences of the Cry2Ab2 proteins produbgd MON89034, E. coli and B.
thuringiensis,which is present in the response of the applicantqoestions of the Belgian
competent authority regarding the application fatieation of MON89034xMON88017, showed
that the Cry2Ab2 protein that is produced By thuringiensisis different from the Cry2Ab2
protein produced by MON89034.

The applicant provided a study on the functionaliejence ofB. thuringiensisandE. coli
produced Cry2Ab2 protein. A diet-incorporation iciséioassay was carried out with a target
organism (the corn earworkh zed.* In COGEM'’s view the results from this study dentoae
that the biological activity of th&. thuringiensisand theE. coli produced Cry2Ab2 proteins is
equivalent.

Based on the results discussed above, COGEM Feddpinion that the applicant has sufficiently
demonstrated that the biological activities of @wey2Ab2 proteins produced Hy. coli and B.
thuringiensisthat were used in the laboratory studies are ebprivao the Cry2Ab2 protein
produced by MON89034.

In the laboratory experiments that examined thecefbf pure proteins on non-target organisms
(NTOs) the pure proteins were not administered amhination, but the CrylA.105 and the
Cry2Ab2 proteins were administered separately. CMGE of the opinion that laboratory
experiments should be carried out with the two gurageins in combination, when the absence of
interaction is not sufficiently demonstrated. I tbriginal application a study was provided that
examined the interaction between the Cry1A.105tardCry2Ab2.820 proteins.As mentioned
previously, COGEM asked the applicant to clarifyettter the Cry2Ab2.820 protein which was
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used in several of the laboratory experiments wadically identical to the Cry2Ab2 protein
produced by MON89034xNK603 (question 1.2). In a@ddit COGEM pointed out that the study
was carried out with target organisms (the Europsan borerOstrinia nubilalisand the corn
earwormH. zed. Apparently, the applicant assumes that the tedubm these two target
organisms can be extrapolated to other organisms,NTOs, but an explanation for this
assumption is lacking. Because of these two rem@@&EM concluded that the applicant did
not sufficiently demonstrate that the Cry1A.105 &rgi2Ab2 proteins do not interact. Therefore,
the applicant was asked to provide sufficient infation to allow a conclusion on the absence of
an interaction between the two proteins to be dr@guestion 1.1).

In view of the data provided, COGEM is of the dpim that the applicant sufficiently
demonstrated that the biological activity of the/Z¥xb2.820 protein is equivalent to the Cry2Ab2
protein produced by MON89034. Therefore, COGEM @mers this question sufficiently
answered. In its response the applicant does, rewewt explain why it is assumed that the
results from these two target organisms can beapatated to other organisms, i.e. NTOs.
Therefore, in COGEM'’s view this issue is not adeglysaddressed.

Non-target organisms

The applicant performed laboratory experiments mreghouse studies with several NTOs,
namely CollembolaK. candidg, soil microorganismsgarthworm E. fetidg, ladybird beetle.
maculataandH. convergens)anthocorid bugO. insidiosus)honey bedA. mellifera) parasitic
wasp(l. promissorius)and northern bobwhite quafC( virginianug. The applicant stated that the
test organisms are viewed as surrogate speciesepresent groups of insects and soil organisms
commonly observed in European maize fields.

Five of these NTOs, i.€C. maculata H. convergens, O. insidiosus, I. promissorarsd C.
virginianusdo not occur in the European Union. In additiore #pplicant did not perform field
trials to study possible effects of MON89034xNK663 NTOs in Europe. COGEM is of the
opinion that to assess the effect of a GM crop, BTitat are relevant to the crop’s ecosystem in
Europe should be used. Therefore, COGEM askedpplcant to explain the relevance of these
non-European NTOs to European maize fields (que&jo

In the response of the applicant to our questithes previously provided explanation for the
selection of these organisms was repeated. Theleadf Knechtet al. (2010)° was used as a
reference for the occurrence of Ichneumonid spee®©. insidiosusn the EU. COGEM points
out that the article itself does not provide arfgpimation on the occurrence of these species in the
EU and the database that is mentioned in the arigcinot accessible to COGEM. However,
COGEM notes that the applicant provided resultsafeoSpanish field trial in which the effect of
MONB89034xNK603 on European NTOs is studied. ThesefOGEM is of the opinion that
European NTOs are sufficiently represented in tbk assessment. However, since butterflies
were not observed in the field trial a number oégtions on the effect of MON89034xNK603 on
non-target lepidopteran species remain. Theseb@itliscussed later in this advice.
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Data analysis
In its previous advice, COGEM noted that most labany experiments were carried out with four
to six replicates with each replicate containing tie fifty organisms. The number of replicates in
combination with the variability within the expemt determines the ability to detect effects
accurately. COGEM is of the opinion that an effénett is present should be detected in at least
80% of the cases, therefore experiments should bhasgeatistical power of 0.8 or more. As
information on the statistical power of the expemts was not provided in the original
application it was unclear if they were sensitiveoegh to allow detection of an effect if this
effect would be present. Therefore, COGEM askedath@icant to provide information on the
statistical power of the experiments (question 3).

In response to our questions the applicant perfdrimeretrospective power analysis at a
statistical power of 80% and determined the minimbedectable differences between test and
control groups. COGEM considers the provided infation sufficient.

In addition, COGEM is of the opinion that the Pualwhich was obtained in the laboratory
experiments should be reported. In the originaliegion for most laboratory experiments the P
value had not been given. COGEM asked the applicargport the obtained P values (question
3). In response to our questions the applicardidethe statistical analysis with comparable
statistical tests and reported the obtained P vall@GEM considers this issue sufficiently
answered.

COGEM noted that for the laboratory experimentfediint statistical tests were used without an
explanation for the chosen method. Therefore, COGE\Wed the applicant to clarify why a
certain statistical test was chosen (question 3).

In the response of the applicant to COGEM'’s quastithe applicant explained that if test
guidelines were available the recommended statlstiiocedures were followed, but no further
explanation on the selected statistical methodpagided.

For the assessment of nominal data (e.g. survividreae) COGEM prefers the use of tests
such as Chi-square or G-tests on the raw datadatzefrom the laboratory experiments are often
analyzed with more complex statistical methods, etailed information on the statistical
analysis is lacking: it is e.g. unclear whether @ssumptions of the selected method are met. For
instance, in the laboratory study on the effectGof2Ab2 on honey bee larvdethe only
information that is provided is the sentence stptihat the test substance treatments were
compared to the control substance treatment usimmnétt’'s test. Because no further information
is provided, it is unclear whether all assumptiohthe Dunnett’s test are met.

COGEM is of the opinion that the applicant shoulbvide insight in the statistical
methodology, including the steps which were takenetsure that the data matches the
assumptions of the selected statistical method.

In conclusion, COGEM is of the opinion that withgaed to the statistical analysis of the
laboratory experiments some clarification is stdkeded.
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Protein concentrations

According to the reports of the laboratory studike studies were carried out with protein
concentrations that ensured “a safety factor déat 10x” (maximum dose). The applicant does,
however, not explain how the maximum doses werabished. To examine the effect of
CrylA.105 onC. maculata, O. insidiosusr |. promissoriusthe applicant used 24Qg
CrylA.105/g diet and 100-120y Cry2Ab2/g diet (maximum dose). These organismsveaze
pollen, but as they are parasitoids or predatoey thay accumulate Cry proteins. In addition,
some of these organisms occasionally feed on fiesue (i.eO. insidiosus)Duanet al. (2008)
exposedO. insidiosugo a maximum hazard exposure dose which was 1Gtgreater than the
expected environmental concentration of Cry proteimaize plant tissu&.The concentration of
Cry proteins in corn plant tissue was used as asaoative estimate of the potential
environmental exposure concentration as data omadheentration of Cry proteins in their prey
was lacking.

The concentration of CrylA.105 and Cry2Ab2 in ogelason leaf (a combination of leaf
samples collected at four different growth stagespn average approximately 3@/g fresh
weight (according to the Argentinean (2004/2005) &mniropean (2007) field trials). In order to
ensure a safety factor of 10 times the maximum renmental exposure dose the above
mentioned organisms should be exposed to highesdufsCry1A.105 and Cry2Ab2 proteins than
those used in the presented laboratory experiments.

In conclusion, COGEM is of the opinion that the laggnt should clarify for the different
laboratory experiments how the maximum doses wstabbshed and should explain how the
tested maximum dose relates to the maximum envieomah exposure dose, especially, but not
limited to, the above mentioned organisms.

Laboratory study exposing Orius insidiosus to CryD5

In the study on the effect of CrylA.105 @n insidiosusa significant effect on mortality was
observed with the 24Qg Cry1A.105/g diet. The survival d@rius insidiosuswas 47% when
exposed to the CrylA.105 protein, but 88% in thetmd groups. Therefore, the applicant also
performed dose-response studies (three replicald®). mean survival rate was 55% when
exposed to 24Qg Cry1A.105/g diet and 89% in the control group.

No significant differences in survival were detecteetween concentrations ef 120 ug
Cry1lA.105 /g diet and the control group (dosest240, 120, 60 and 3@ CrylA.105 /g diet).
No significant effect on the percent of nymphs depmg to adults was detected for all
concentrations tested. The applicant does not gdédon the cause for the observed effect at 240
ug CrylA.105 /g diet and does not clarify whethee thbserved effect is considered to be
biologically significant during cultivation of MONB34xNK603. In COGEM’s view the
applicant should explain whether the observed effeconsidered a reason of concern.

Mortality in control groups

In the laboratory experiments that used adult hdmess A. melliferg or the ladybird beetlél.
convergensmortality in the control groups exceeded 15%. le toriginal application no
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explanation was provided for the high mortalitytie control groups. COGEM points out that a
high mortality in control groups could indicate ptems with the experimental settipnd could
mask an effect that is present. Preferably, miortal control groups should not exceed 15%.
COGEM asked the applicant to clarify the observedtatity in the control groups (question 4).

The applicant provided information on the minimaitettable differences between test and
control groups. This information shows that thedyhbee control mortality did not interfere with
the possibility of the study to detect an effecthis would be present. In addition, the applicant
clarifies the observed mortality in the adult horege control group¥:** Furthermore, the
applicant refers to OECD guidelines for testingchemicals where the maximum duration of
acute oral toxicity tests with adult honey bee®6shours’? The laboratory studies with honey
bees were terminated at day 18 when the contradlatityrexceeded 20% which is longer than the
maximum duration of laboratory studies with adwh&y bees according to the OECD guidelines.

The applicant also informed COGEM that the studithvihe ladybird beetlél. convergens
was superseded by other studies that examinedffért of Cry1lA.105 and Cry2b2 proteins on
the ladybird beetl€. maculata.

COGEM considers its question on the mortality o ttontrol groups to be sufficiently
addressed.

Field studies

In the original application the applicant providechumber of field trial studies. The majority of
these studies referred to field trials that wereried out with other maize lines such as
MONB89034, NK603 or MON89034xMON88017. Only threadies referred to field trials with
maize line MON89034xNK603, but in two of them onhe effect of MON89034xNK603 on
target organisms was studied. Only in the study réfarred to the Argentinean field trials (three
sites) that were carried out in 2005/2006, the dhone of NTOsGhrysopaspp. Coccinellidae,
Doru spp., O. insidiosus,Trichogrammaspp.) was investigated. Based on this field trisd t
applicant concluded that MON89034xNK603 does natehan environmental impact different
from conventional maize.

In its previous advice COGEM pointed out that Ewap NTOs differ from the NTOs present
in Argentina. In addition, in the Argentinean fietdals not all ecological groups that are
considered relevant by COGEM (predators, parasitgdllinators/nectar feeders, soil organisms
and protected/ endangered butterflies) were reptede Based on the above mentioned
considerations, COGEM concluded that the resultghef field trials were not sufficient to
conclude that MON89034xNK603 does not adverselycafEuropean NTOs.

European field trial studying non-target organisms

COGEM is pleased that the applicant carried outiejean field trial in response to COGEM's
guestions. This field trial was carried out in S$péine site) during two years and examined the
effect of MON89034xNK603 on several NTOs usingglitfraps, sticky traps and visual coufits.
Predators, parasitoids, detrivores and herbivorese wepresented in the taxa collected. The
applicant concluded that no biologically meaningfifferences between MON89034xNK603 and
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the conventional control hybrid were observed m 8panish field trial. COGEM agrees with this

conclusion. However, COGEM notices that during 8tedy ‘maintenance pesticides’ were

applied as needed at the sites. No informatiorrasiged on the type and amount of pesticides
used. If used wrongly, pesticides could obscurectsfon NTOs. Therefore, COGEM is of the

opinion that information on the type and amounpesticides and the time of application should
be provided.

Pollinators/nectar feeders and butterflies

In the Spanish field trial pollinators/nectar feedand protected/endangered butterflies, were not
among the observed species. The applicant staethity are not sufficiently present in the field
and not representative of a commercial maize field.

Pollinator/nectar feeders were not observed irfithe trial, but the effect of the Cry1A.105 and
Cry2Ab2 proteins which are produced by MON89034xRE@n honey bees was examined in
laboratory experiments. Based on the results fioesd experiments, COGEM is of the opinion
that there is no indication that the CrylA.105 loe Cry2Ab2 proteins would have an adverse
effect on honey bees when administered separaktdyvever, in MON89034xNK603 both
proteins are present. As previously mentioned, CRIGH Il has some questions regarding the
study that examined the presence of an interadieiween the two proteins (question 1.1).
Therefore, COGEM will await the response of theligppt on this issue before finalizing its
opinion on the effect of MON89034xNK603 on honeghe

Butterflies were not observed in the field triadamo laboratory experiments were carried out to
examine the effect of MON89034xNK603 on non-tatgptdopteran species.

Instead the applicant provided a list with lepicdiwph species that occur in European maize
habitats. The majority of these species do not faedhe maize plants themselves, but may be
indirectly exposed to the Cry1A.105 and Cry2Ab2teims when pollen is deposited on the leaves
of neighbouring host plants. In the technical dasshe applicant determines the possible
exposure of non-target lepidopteran species t&tiygroteins in MON89034xNK603 pollen and
estimates whether these species will be affectedultivation of MON89034xNK603 using the
LC50 of the European corn borer. COGEM stronglyfgreethe use of laboratory experiments to
examine the effect of MON89034xNK603 on non-targgidopteran species over a theoretical
exposure analysis as in the latter case flaws @nntvoduced by the use of assumptions,
estimations and extrapolations. In addition, thespnce of sublethal effects on population growth
can be examined with laboratory experiments.

COGEM points out that the list of lepidopteran seecin European maize habitats that is
provided by the applicant is based on a datdbakat is not accessible to COGEM. COGEM

notices that the provided list only contains a stilus the species that could be affected by Bt
maize pollen deposition according to Schrgtzal. (2003)?* The differences between the two

lists should be clarified.
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In addition, the applicant focuses on three endawykepidopteran species that inhabit cultivated
areas or field margins. COGEM points out that & description of the host range of these three
species the applicant mentions genera, but rafdisese genera as if they are single species. As a
consequence it is unclear to which species thacagplexactly refers, which leads to unclear or
possibly incorrect information. E.g. from the semie Sileneis not a very common species’ it is
unclear whichSilenespecies is meant. If one would assume thabithespecies are meant, the
information would be incorrect, because sddilenespecies are common in Europe. COGEM is
of the opinion that the information provided shobtlrevised with regard to the above mentioned
aspects.

General surveillance

General surveillance has been introduced to be tablebserve unexpected adverse effects of
genetically modified crops on the environment. Bleéting or population in which these effects
might occur is either not, or hardly predictablbéeTcentral tool for general surveillance in case of
cultivation of MON89034xNK603 maize is an annuahfar questionnaire which is addressed to
a subset of farmers that cultivate MON89034xNK6G8z®. In COGEM'’s view the questionnaire
should not only contain questions about the perdmee of MON89034xNK603 maize on the
field, but should also contain questions about peeted effects of the MON89034xNK603
maize on the whole of the farmer’'s premises. COGElMIso of the opinion that the part of the
farm questionnaire dealing with animals is too gahdirds, deer and insects are assigned to one
category “wildlife”. Information about the occurme of wildlife should be obtained by different
guestions for specific groups of organisms (e.gmmals, (predatory) birds, and insects). In
addition, the farmer should be asked whether unuguentities of other animals were observed
and whether dead animals were found. The quesitiotie farm questionnaire refer to the “usual
situation”, but the usual situation is not wellidefl. It would be better to rephrase the questions
to acquire data that can be used to detect negatipesitive trends in populations of organisms
relevant to the monitoring scheme.

In the response of the applicant on our questibaspplicant states that the MON89034xNK603
guestionnaire will be updated when the EFSA opiminrthe harmonized Farmer Questionnaire is
published. Therefore, at present the applicantiders it premature to revise their questionnaire.
The applicant points out that some of the above timeed aspects were included in the
harmonized questionnaire. COGEM lacks confidene¢ &fi its remarks will be included in the
applicant’s revised questionnaire. From the respasfsthe applicant it is for instance unclear
whether effects on the farmer’s premises but oatthé cultivated area (e.g. storage areas) will be
detected. In addition, several of the aspectswiea¢ mentioned by COGEM are not mentioned in
the response of the applicant at all. ThereforeGE® will await the revised questionnaire to
determine whether all its points are included.
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Advice

This application concerns the cultivation of the neggically modified maize line
MON89034xNK603. This maize line expresses tpe! epspsand cp4 epsps L214Ryenes

conferring tolerance to glyphosate containing hedes. In addition, MON89034xNK603
contains thecrylA105 and cry2Ab2 genes and is therefore resistant to certain |gpédian

insects. In the past, COGEM advised positivelyraniiport of this particular maize line.

There are no wild relatives of maize in Europe #mel appearance of volunteers is rare.
Furthermore, there are no reasons to assume thanghrted traits will increase the now absent
potential of the maize line to establish feral gapans. COGEM is of the opinion that the
molecular characterization is adequate.

In its previous advice on this application, COGEWhcluded that the provided data was not
sufficient to conclude that cultivation of MON89OMKG603 would have negligible adverse
effects on NTOs. In addition, COGEM was of the apinthat the General Surveillance plan
could be improved on several points.

Based on COGEM'’s previous advice, the applicant agk®d to provide additional information.
The applicant provided information that demonstidteat the Cry proteins that were used in the
laboratory experiments are biologically equivaletd the Cry proteins produced by
MONB89034xNK603. The absence of interaction betwtberCry1A.105 and Cry2Ab2 proteins is,
however, still not sufficiently demonstrated by #iygplicant. COGEM is of the opinion that the
applicant should justify why the results obtaineihvtarget organisms can be extrapolated to
NTOs.

Some of the laboratory experiments were carried witlh non-European NTOs, but the
applicant presented a Spanish field trial in which effect of MON89034xNK603 on European
NTOs is studied. Therefore, COGEM is of the opinttlat European NTOs are sufficiently
represented in the risk assessment.

The applicant provided sufficient justification ftive >15% mortality in the control groups of
the laboratory studies with adult honey bees aadatiybird beetlél. convergens.

In its previous advice, COGEM stated that furtmfoimation on the statistical analysis should be
provided. Although some of COGEM'’s questions arewared, it remains unclear whether the
criteria (i.e. assumptions) for the statisticalgaaures which were used were met. COGEM is of
the opinion that for all laboratory experiments #pplicant should describe exactly which steps
were taken in the statistical analysis of the dimeluding the steps which were taken to ensure
that the data meets the requirements of the statishethod selected.

COGEM noted that survival of the anthocorid Digus insidiosusvas affected when they were
exposed to 24Qg CrylA.105 /g diet, but not when exposed to 180Cry1A.105 /g diet. The
applicant did not discuss these results. COGEM theopinion that the applicant should discuss
the significance of the observed effect in detail.
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In addition, according to the applicant the Cryl@&land Cry2Ab2 protein concentrations that
were used in the laboratory studies ensure a sédetgr of at least 10x (maximum dose). It is,
however, unclear how the maximum doses were eshtauli In COGEM'’s view, the applicant

should clarify how the maximum doses for the ddéfdar NTOs were established and should
explain how they relate to the maximum environmlegitposure dose.

The applicant provided results from a Spanish fitgkd on the effect of MON89034xNK603 on
NTOs. Predators, parasitoids, detrivores and herbs/were represented in the taxa collected.
According to the applicant “maintenance” pesticidese applied. COGEM is of the opinion that
information on the type and amount of pesticidasisessary to assess the results of the field trial

Pollinators/nectar feeders and protected/endandmrtdrflies were not observed in the Spanish
field trial. The effect of the Cry1A.105 and Cry2Aiproteins produced by MON89034xNK603

on honey bees was examined in laboratory experanémtcontrast laboratory experiments to

examine the effect of MON 89034xNK603 on non-targgidopteran species were not carried
out. COGEM strongly prefers the use of laboratorpegiments to examine the effect of

MON89034xNK603 on non-target lepidopteran specisr dheoretical exposure analysis as in
the latter case flaws can be introduced by theofisssumptions, estimations and extrapolations.
In addition, laboratory experiments allow the exaation of sublethal effects on population

growth.

COGEM is of the opinion that the above mentionedstjons need to be addressed to allow
conclusions on the effect of cultivation of MON89@BIK603 NTOs. In addition, COGEM
awaits a revised general surveillance plan to deter whether all points that were raised in its
previous advice are included.
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