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Summary

In preparation for a legal implementation of Etfulation 1829/2003, the Norwegian Scientific
Committee for Food Safety (VKM) has been requedigdthe Norwegian Environment Agency
(former Norwegian Directorate for Nature Management) and the Norwegian Food Safety Authority
(NFSA) to conduct final food/feed and environmental risk assessments for all genetically modified
organisms (GMOs) and prodscicontaining or consisting of GMOs that are authorized in the
European Union under Directive 2001/18/EC or Regulation 1829/2003/EC. The request covers
scope(s) relevant to the Gene Technology Act. The request does not cover GMOs that VKM already
has condued its final risk assessments on. However, the Agency and NFSA requests VKM to
consider whether updates or other changes to earlier submitted assessments are necessary.

The herbicidaolerantand insectresistantgeneticallymodified maizeNK603 x MON810(Unique
Identifier MON-@@6336 x MON-@@B132-6) from Monsanto Companyis approved under
Regulation (EC) No 1829/2003 for food and feed uses, import and processing4dcmber 2007
(Commission Decision 20/701EC).

VKM participated in the 90 days public consultation of the application for placing on the market of
maize NK603 x MONB810 for food and feed uses, import and processing (EFSA/GMO/ UK/2004/01)

in 2005, and submitted a preliminary opinionJime2005 (VKM 20®a). MaizeNK603 x MON810

has also been assessed as food and feed by the VKM GMO Panel, commissioned by the Norwegian
Environment Agency and the Norwegian Food Safety Authority in connection with the national
finalisation of the application in 2008 (VKMO0BR8a).In addition, NK603 and MON810has been
evaluated by the VKM GMO Panel as single events and as a component of several stacked GM maize
events (VKM 2005 a,b,c,d,e, VKM 2007 a,b,c,d,e, 2008b, 2009, 2010 a,b, 2011, 2012 a,b,
2013a,b,c,d,e,f,g,h,i,jDue to the publication of new scientific literature and updated guidelines for
risk assessment of genetically modified plants, the VKM GMO Panel has decided to deliver an
updated food/feed and environmental risk assessmemiaé NK603 x MON810.

The foodfeed and environmental risk assessment of the mdk@&03 x MONB810is based on
information provided by the applicant inhe applicatios EFSA/GMO/UK/2004/01 and
EFSA/GMO/2005/26and scientific comments from EFSA and other member states made available
on the EFSA website GMO Extranet. The risk assessment also considered othezvieserd
scientific literature as relevant.

The VKM GMO Panel has evaluat®&K603 x MON810with reference to its intended uses in the
European Economic Area (EEA), and accogdio the principles described in the Norwegian Food
Act, the Norwegian Gene Technology Act and regulations relating to impact assessment pursuant to
the Gene Technology Act, Directive 2001/18/EC on the deliberate release into the environment of
geneticallymodified organisms, and Regulation (EC) No 1829/2003 on genetically modified food and
feed. The Norwegian Scientific Committee for Food Safety has also decided to take account of the
appropriate principles described in the EFSA guidelines for the rigsament of GM plants and
derived food and feed (EFSA 2011a), the environmental risk assessment of GM plants (ER§A 2010
selection of comparators for the risk assessment of GM plants (EFSA 2011b) and for-thargest
environmental monitoring of GM plés(EFSA 2011c).

The scientific risk assessment of maidkK603 x MON810include molecular characterisation of the
inserted DNA and expression of novel proteins, comparative assessment of agronomic and phenotypic
characteristics, nutritional assessmertsicology and allergenicity, unintended effects on plant
fitness, potential for gene transfer, interactions between the GM plant and target atadgebn
organisms and effects on biogeochemical processes
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It is emphasized thahe VKM mandate does natclude assessments abntribution tosustainable
development, societal utility and ethical considerations, according to the Norwegian Gene Technology
Act and Regulations relating to impact assessment pursuant to the Gene Technolo@iielet
consideratns are therefore not part oethisk assessmeptovided by th&/KM Panel on Genetically
Modified Organisms.

Molecular characterisation

The stackedmaize NK603 x MON810 was produced byanventional crossingf the single maize
events NK603 and MON81@outhern blotand PCRanalyses have shown that the recombinant
insertsfrom the parental eventare retainedn the stackedevent, and that their structures are intact.
Gemtypic stability of the inserts has previously been demonstridedhe single evets. Protein
measurements show comparable level€Bfi EPSPS and CrylAb forage and grain samples from
maizeNK603 x MONB810to those measured in maix&k603 and MON810, respectively

The VKM GMO Panel considers the molecular characterisation of (&3 x MON810 and its
parental eventslK603 and MON81®&atisfactory

Comparative assessment

The applicant has performed comparative analyses of data from field trials locataizéngrowing

regions ofEuropeand USAin 2000 and 2002Vith the exception of small intermittent variations and

the insect resistance and herbicide tolerance conferred by the CrylAb and CP4 EPSPS proteins, the
results showed no biologically significant differences between maize stack NK603 x MON810 and
convenional control. Based on the assessment of available data, the VKM GMO Panel concludes that
maize NK603 x MON810 is compositionally, agronomically and phenotypically equivalent to its
conventional counterpart, except fiar the introduced characteristicand that its composition fell

within the normal ranges of variation observed among@bhvarieties

Food and feed risk assessment

A whole food feedingtudyperformedon broilersdid not indicate any adverse health effects of maize
NK603 x MON810, andshows that maize NK603 x MONS810 is nutritionally equivalent to
conventional maize. The CEZPSPS or CrylAb proteins do not show sequence resemblance to other
known toxins or IgE allergens, nor have they been reported to cause IgE mediated allergicsreaction
Some studies have however indicated a potential role ofpfitgins as adjuvants in allergic
reactions.

Based on current knowledge, the VKM GMO Panel concludes that maize NK603 x MONS810 is
nutritionally equivalent to conventional maize varietiess ltunlikely that the CrylAb or CPBPSPS
proteins will introduce a toxic or allergenic potential in food or feed based on maize NK603 x
MONB810 compared to conventional maize.

Environmental risk assessment

Considering the intended uses of mae603 x MON810,excluding cultivation, the environmental

risk assessment is concerned with accidental release into the environment of viable grains during
transportation and processing, and indirect exposure, mainly through manure and faeces from animals
fed grains from maizBK603 x MONS810

Maize NK603 x MON810has no altered survival, multiplication or dissemination characteristics, and
there are no indications of an increased likelihood of spread and establishment of feral maize plants in
the case of@idental release into the environment of seeds from M#&EH3 x MON810 Maize is

the only representative of the genus Zea in Europe, and there are rooenpsgible wild or weedy
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relatives outside cultivation. The VKM GMO Panel considers the riskené glow from occasional

feral GM maize plants to conventional maize varieties to be negligible in Norway. Considering the
intended use as food and feed, interactions with the biotic and abiotic environment are not considered
by the GMO Panel to be an igsu

Overall conclusion

Based on current knowledge, the VKM GMO Panel concludes that maize NK603 x MON810 is
nutritionally equivalent to conventional maize varieties. It is unlikely thaCthé EPSPS anQry1Ab
proteinswill introduce a toxic or allergenipotential in food or feed based on maize NK603 X
MONB810 compared to conventional maize

The VKM GMO Panellikewise concludes that maiz&dlK603 x MON81Q based on current
knowledge, is comparable to conventional maize varieties concerning environnisntal Norway
with the intended usage.

Keywor ds

Maize, Zea maysL., genetically modified maize&N\K603 x MON81Q EFSA/GMO/UK/2004/01,

insectresistance, herbicidetolerance, Cry proteincrylAb, CrylAb, cp4 epsps,CP4 EPSPS,
glyphosate,food and feed risk assessmertijvironmental risk assessmeiiRegulation (EC) No
1829/2003
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Nor sk sammendr ag

| forbindelse medforberedelse til implementering av Hbrordning 1829/2003 i norsk retgr
Vitenskapskomiteen for mattryggh€vVKM) bedt av Miljgdirektoratet (tidligereDirektoratet for
naturforvalting (DN) og Mattilsynetom & utarbeide endelige helseg miljarisikovurderinger av alle
genmodifiserte organismer (GMOer) og avledete produkter som inneholder eller bestar av GMOer
somer godkjent under forordning 1829/2003 eller direktiv 2001/18, og sogodkjent for ett eller

flere bruksomrader som omfattes av genteknologilowéifjgdirektoratet og Mattilsynet har bedt

VKM om endelige risikovurderinger for de Egbdkjente sgknadervhr VKM ikke har avgitt
endelige risikovurderingr. | tillegg er VKM bedt om &vurdere hvorvidt det er ngdvendig med
oppdatering eller annen endring av de enddigjse og miljgrisikovurderingene som VKM tidligere

har levert

Den genmodifiserte maishybrid&K603 x MON810(Unik kodeMON-@@6336 x MON-@J8102
6) fra Monsanto Companile godkjent til import, videreforedling og bruk som mat og for under EU
forordning 1829/20024. oktober 200fKommisjonsbeslutnin@007/701/EQ.

Maishybrid NK603 x MONB810ble farste gangrurdert av VKMs faggruppe for genmodifiserte
organismeri 2005 (VKM 2005a).Den forelgpige risikovurderingen ble utfgrt pa oppdrag fra
Mattilsynet i forbindelse med EFSAs hgring av sgkiEeSA/GMO/UK/2004/01, ognkluderte
vurderinger av potensielle helseeffekter ved bruk av NK603 x MON810 som naeringsmiddel og
férvare.l forbindelse med vurdering av markedsadgang i Norge, utarbeidet VKM en endeligogelse
miljgrisikovurdering av maisNK603 x MONS810 i 2008 pa oppag fra Mattilsynet og
Miljgdirektoratet (VKM 2008a)ForeldrelinjeneNK603 og MONB810er ogsa tidligere risikovurdert av
VKM, bade som enkelteventer og i en rekke andre hybril&M 2005 a,b,c,d,e, VKM 2007
a,b,c,d,e, 2008b, 2009, 2010 a,b, 2011, 201228b3a,b,c,d,e,f,g,h,i,jEtablering av nye, reviderte
retningslinjer for helseog miljgrisikovurderinger av genmodifiserte planter og publisering av ny
vitenskapelig litteratur har medfert at VKM har valgt & utarbeide en ny, oppdatert belse
miljgrisikovurdering av maislk603x MON810.

Risikovurderingen av den genmodifiserte maislinjen er basert pa uavhengige vitenskapelige
publikasjoner og dokumentasjon som er gjort tilgjengelig pa EFSAs nettside EFSA GMO Extranet.
Vurderingen er gjort i henhold til tiltenkt bruk i EU/E@®radet, og i overensstemmelse med
miljgkravene i genteknologiloven med forskrifter, farst og fremst forskrift om konsekvensutredning
etter genteknologiloven. Videre er kravene i -fldordning 1829/2003/EF, utsettingsdirektiv
2001/18/EF (vedlegg 2,3 og 3B) egiledende notat til Annex Il (2002/623/EF), samt prinsippene i
EFSAs retningslinjer for risikovurdering av genmodifiserte planter ogdet nseringsmidler (EFSA
201(y, 20114a,b,c) lagt til grunn for vurderingen.

Den vitenskapelige vurderingen omfatter transformeringsprosess og vektorkonstruksjon,
karakterisering og nedarving av genkonstruksjonen, komparativ analyse av ernseringsmessig kvalitet,
mineraler, kritiske toksiner, metabolitter, antineeringsstoffer, alexg og nye proteiner. Videre er
agronomiske egenskaper, potensiale for utilsiktede effekter pa fithess, genoverfaring, samt effekter pa
malorganismer, ikkenalorganismer og biogeokjemiske prosesser vurdert.

Det presiseres at VKMs mandat ikke omfatterdewinger av etikk, baerekraft og samfunnsnytte, i
henhold til kravene i den norske genteknologiloven og dens konsekvensutredningsforskrift. Disse
aspektene blir derfor ikke vurdert av VKMs faggruppe for genmodifiserte organismer.

Mais NK603 x MONB810er fremkommetved konvensjoned kryssinger av de togenmodifiserte
maislinjeneNK603 x MON810
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Foreldrelinje NK603 uttrykker CREPSPSproteiner, som et resultat av introduksjoncpd-epsps
genetfra jordbakterierAgrobacteriumumefaciensGenet koder floenzymet Senolpyruvylsikimat3-
fosfatsyntetase, som omdanner fosfoenolpyruvat og sil@radfat til 5-enolpyruvylsikimat3-fosfat,

en viktig metabolitt i syntesen av aromatiske aminosyrer. | motsetning til plantens enzym er det
bakterielle enzymet ogsaktivt ved neerveer av ffbsfonometylglycin (glyfosat). De transgene
plantene vil derfor tolerere hgyere doser av herbicider med virkestoff glyfosat sammenlignet med
konkurrerende ugras.

Foreldrelinje MON81(dnneholder genetrylAbfra jordbakterienBacillus thuringiensisssp.kurstaki
HD-1. Genet koder for efi-endotoksin som gir resistens mot enkelte skadeinsekter i ordenen
Lepidoptera, eksempelvis maispyralid&sfrinia nubilalig, og enkelte arter i slektesesamia

Molekyleer karakterisering

Maishybriden NK603 x MON810ble produsertved konvensjonelkrysning avde genmodifiserte
maislinjene NK603 og MON810 Southern blot og PCRanalyserviser at de rekombinante
innskuddene fraforeldrelinjene er bevart i hybriden og atinnskuddeneer intakte Genotypisk
stabilitet av innskuddene har tidligere blitt vist for foreldrelinjene. Proteinmalinger haawvidet er
sammenlignbar@ivaer avCP4 EPSPS og Crgb i prever awegetativt vev og korn frilK603 x
MON810 mednivaer funnet i tilsvarende prever tienholdsvisnaisNK603 og MON810

VKMs faggruppe for GMO anser den molekyleere karakteriseringen aviNK&83 x MON810som
tilfredsstillende.

Komparative analyser

Sgker har utfgrt dmparative analyser av mailK603 x MON810 og tilhgrende umodifisert kontroll
(«konvensjonell motpart») basert pa feltforsgk i representative omrader for maisdytkingpog

USA i 2000 og 2002Med unntak av enkelte sma variasjoner viste studiene ingen biologisk relevante
forskjeller mélom den genmodifiserteaishybridenNK603 x MON810og umodifisert konvensjonell
kontroll. Basert pa en vurdering av tilgjengelige data, konkluderer VKMs faggruppe for GMO at mais
NK603 x MON810er erneeringsmessiggronomisk og fenotypiskesentlig likdens konvensjonelle
motpart, medunntak avde introduserte egenskapenéariasjonsomradene for de undersgkte
parameterne ligger innenfor det normale variasjonsomradet til konvensjonelle maissorter.

Helserisiko

| en foringsstudie utfart pa broilere bletdést at maisNK603 x MON810ikke ferte til negative
helseeffekter blant dyrene, og at maisen var ernseringsmessentlig lik konvensjonell mais.
ProteineneCrylAb og CP4 EPSPSiser ingen likhetstrekk tiindrekjente toksiner elleallergener, og
er heller ikke rapporterte & ha forarsaket dgidierte allergiske reaksjoner. Enke#iridier har
derimot indikert at noen typer Cproteiner kan forsterke andre allergiske reaksjoner, fivgere
som adjuvansUt i fra dagens kunnskap konkluderer VKMs dagppe for GMO at maidlK603 x
MONB10 er emeeringsmessigesentlig lik konvensjonell mais, og at det er lite trolig at protene
CrylAb og CP4 EPSPSIl introdusereet toksisk eller allergent potensiale i nedler for basert pa
maisNK603 x MON810sammeliknet med konvensjonellmaissorter.

Miljarisiko

Med bakgrunn i tiltenkt bruksomrader sgknaderer miljgrisikovurderingen avgrenset til mulige
effekter av utilsiktet frgspredning i forbindelse med transport og prosessering, samt indirekte
eksponering gjennom gjadsel fra husdyr féret med genmodifisert mais.

Det er ingen indikasjoner pa gkt sannsyéit for spredning, etablering og invasjon av maislinjen i

naturlige habitater eller andre arealer utenfor jordbruksomrader som resultat av fraspill i forbindelse
med transport og prosessering. Risiko for utkryssing med dyrkede sorter viand&8&¥0 panedt til
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a veere ubetydelig. Ved foreskreven bruk av maisidenNK603 x MON810antas det ikke & vaere
risiko for utilsiktedeeffekter pA malorganismer, iklimaalorganismeeller pa abiotisk milja i Norge.

Samlet vurdering

Ut i fra dagens kunnskap konkluderer VKMs faggruppe for GMO at &iS03 x MON810er
ernaeringsmessig ekvivalent konvensjonell mais. Det er lite sannsynlig at prot€nydwd og CP4
EPSPSvil introdusere et toksisk eller allergent potensiale i mat éfierbasert pa maislK603 x
MONB810sammenliknet med konvensjonelle maissorter.

Likeledes,finner faggruppenat maishybridNK603 x MON81Q ut fra dagens kunnskap og omsgkt
bruk, er sammenlignbar med konvensjonell mais nar det gjelder mulig miljgriNikme.
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Abbr eviand oenxspl anati ons

ALS

AMPA

ARMG
BC

BLAST

bp
Bt
CamVv
Codex

Cry

CrylAb

CTP
DAP
DNA
DT50
DT90
dw
dwt
EC

Acetolactate synthase, an enzyme that catalyses the first step
synthesis of the branchethain amino acids, valine, leucine, a
isoleucine

Aminomethylphosphoniacid, one of the primary degradation products
glyphosate

Antibiotic resistance marker gene

Backcross. Backcross breeding in maize is extensively used to move
single trait of interest (e.g. disease resistance gene) from a donor line
thegenome of a preferred or del i
preferred lines existing genome. The plant with the gene of interest is
donor parent, while the elite line is the recurrent pai&@t, BC, etc.
designates the backcross generatiomber.

Basic Local Alignment Search Tool. Software that is used to comr
nucleotide (BLASTn) or protein (BLASTp) sequences to sequt
databases and calculate the statistical significance of matches, or |
potential translations of an unknownucleotide sequence (BLASTX
BLAST can be used to understand functional and evolutio
relationships between sequences and help identify members of
families.

Basepair
Bacillus thuringiensis
Cauliflower mosaic virus

Set byThe Codex Alimentarius Commission (CAC), an intergovernme
body to implement the Joint FAO/WHO Food Standards Programm
principle objective is to protect the health of consumers and to faci
the trade of food by setting international standamdsoods (i.e. Code:
Standards).

Any of several proteins that comprise the crystal found in spore
Bacillus thuringiensisActivated by enzymes in the insects midgut, th
proteins attack the cells lining the gut, and subsequently kill the insec

Protein fromBacillus thuringiensisubspKurstaki Provide protection
against certaitepidopterandrget pests.

Chloroplast transit peptide

Days after planting

Deoxyribonucleic acid

Time to 50% dissipation of a proteinsoil
Time to 90% dissipation of a protein in soil
Dry weight

Dry weight tissue

European Commission
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EFSA
ELISA
EPSPS
ERA
E-score
EU

fa

FAO
FIFRA

Fitness

fw

fwt

GAT

GLP
Glyphosate
GM

GMO

GMP

H

ha

ILSI

IPM

IRM

Locus
LOD

LOQ
MALDI -TOF

MCB
MEPSPS
MRNA
MT

NDF

European Food Safety Authority

Enzymelinked immunosorbent assay
5-enolpyruvylshikimate3-phosphate synthase

Environmental risk assessment

Expectation score

European Union

Fatty acid

Food and Agriculture Organisation

US EPA Federal Insecticide, Fungicide and Rodenticide Act

Describes an individual's ability to reprodusigccessfully relative to the
of other members of its population.

Fresh weight

Fresh weight tissue

Glyphosate Nacetyltransferase
Good Laboratory Practice
Broadspectrum systemic herbicide
Genetically Modified

Genetically Modified Organism
Genetically Modified Plant

Hybrid

Hectare

International Life Sciences Institute
Integrated Pest Management
Insect Resistance Management
The position/area that a given gene occupiesamw@mosome
Limit of detection

Limit of quantification

Matrix-Assisted Laser Desorption/lonizatidime Of Flight. A mass
spectrometry method used for detection and characterisatio
biomolecules, such as proteins, peptides, oligdsames anc
oligonucleotides, with molecular masses between 400 and 350,000 D

Mediterranean corn boregesamia nonagrioides
Modified 5-enolpyruvylshikimate3-phosphate synthase
Messenger RNA

Norwegian Food Safety Authorifivattilsynet)

Neutral detergent fibre, measure of fibre used for animal feed analysi:
NDF measures most of the structural components in plant cells (i.e. li
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Northern blot

NTO

Nicosulfuron

Nearisogeniclines

OECD
ORF

OSL
OSR
OSWP
pat
PCR
PMI

RO
Rimsulferon
RNA

RP
SDSPAGE

SAS
SD
Southern ot

T-DNA

Tl

TMDI
U.S. EPA

hemicellulose and cellulose), but not pectin.

Northern blot is a techniguused to study gene expression by detectic
RNA or mRNA separated in a gel according to size.

Non-target organism
Herbicide for maize that inhibits the activity of acetolactate synthase

Term used ingenetics/plant breeding, and defined genetic lines tha
identical except for differences at a few specific locations or genetic Ic

Organisation for Economic Gaperation and Development

Open Reading Frame, in molecular genetics defined emading frame
that can code for amino acids between two stop codons (without
codons).

Over season leaf

Over season root

Over season whole plant

PhosphinothricirAcetyl Transferasaegene

Polymerase chain reactiontechnique to amplify DNA by copying it

Phosphomannose Isomerase enzyme. Metabolizes mannose and allc
positive selection for recovery of transformed plants.

First transformed generation, parent
Herbicide, inhibits acetolactasynthase
Ribonucleic acid

Recurrent parent

Sodium dodecyl sulphate polyacrylamide gel electrophoresis. Technic
to separate proteins according to their approximate size

Statistical Analysis System
Standard deviation

Method used for transfer of electrophoreséparated DNA fragments to
filter membrane and possible subsequent fragment detection by prob
hybridisation

Transfer DNA, the transferred DNA of the tumeénducing (Ti) plasmid
of some species of bacteria suchAgsobacterium tumefaciermndA.
rhizogenesinto plant's nuclear genome. ThéONA is bordered by 25
basepair repeats on each end. Transfer isatetil at the left border and
terminated at the right border and requiresvihgenes of the Ti plasmid.

Trait integrated
Theoretical Maximum Daily Intake

United States Environmental Protection Agency.

11

EFSA/GMO/UK/2004/011 Genetically modified maize NK603 x MON810



Norwegian Scientific Committee for Food Safety (VKM) 14/304i final

Maize growth stages  Vegetative
VE: emergence from soil surface
V1: collar of the first leaf is visible
V2: collar of the second leaf is visible
Vn: collar of the leaf number 'n' is visible
VT: last branch of the tassel is completely visible
Reproductive
RO: Anthesis or male floweringollen shed begins
R1: Silks are visible

R2: Blister stage. The kernels are filled with a clear nourishing endos
fluid and the embryo can be seen

R3: Milk stage. The kernels endosperm is milky white.

R4: Doughstage. The kernels endosperm has developed to a white pz
R5: Dent stage. If the genotype is a dent type, the grains are dented
R6: Physiological maturity

Western blot Technique used to transfer proteins separated by gel electrophoresit
D structure or denatured proteins by the length of the polypeptide
membrane, where they might be identified by antibody labelling.

WHO World Health Organisation
ZM Zea maizé..
ZM-HRA A madified version of the native acetolactate synthase protein from n

Confers tolerance to the ALi8hibiting class of herbicides

12
EFSA/GMO/UK/2004/011 Genetically modified maize NK603 x MON810



Norwegian Scientific Committee for Food Safety (VKM) 14/304i final

Tabl e of content s

(0] o111 10| (o] £ TSRS 2
SUIMIMIATY ettt ettt eer et e e et e e e et e et et s e e e et e e e et e e e eaa e e amnme e ab e e e e ea e e e eean e e e eesman 3
KBYWOIOS. ...ttt e e e et e et ettt e e e e e e e e e e e e s e s e mmne e e e e e e e bbb b b e e e e s eean 5
N0 651 1Tz 141 41T T L= Vo S SPPRR 6
Abbreviations and eXPIanatioNS. ............uuuiiiiiiiiii e 9
JLIE= Lo (ST o0 ] (= £ PPPPRS 13
BACKGIOUNG.......oeiiiiiiiiiii e 14
TermMS Of FEFEIENCE.......eeeeiieeee et eeee e e e e e et e et mmmr e e e eeeeenees 16
ASSESSIMEINL. ...ttt ettt e e e e et e tnnmr e e e e a e e e e renan 18
3 [ Yo [T 10 o SRS 18
2 Molecular CharaCteriSatioN..............ceuuiuuiiiiiir e 19
21 Evaluation of relevant scientific data..............cooooiiiiier e 19
2.2 (070] o [ox [ ][] o DO PPPPPPRRPPPP 26
3 ComMPAarative aSSESSIMENL......ccciiiiieiieiii i e e e e e e e e e e e e e eb e eeeeees 27
3.1 Summary of the previous evaluations of the single events...........cccccvvveeeiccciiiiiiiiieeeeeeeee, 27
3.2 Choice of comparator and production of material for the compositional assessment.......... 27
3.3 COMPOSITIONAT ANBIYSIS. ...eiiiiiiiiiiiie ettt e e et e e e s bbb eeenre e e e e e e anbbeeas 28
3.4 Agronomic and phenotypiC ChArACTEIS. ........oiuiiiiii et 29
3.5 (@0 Tox 11T o PRSP 30
4 Food /feed safety aSSESSMEIL. ........uiiiiiiiiiiie e 31
4.1 Summary of the previous evaluations of the single events...........cccccoiieeriiii i 31
4.2 Product description and iNtENAEA USES.......ccooiiiiiiiiii et 31
4.3 EffeCtS Of PrOCERING. . ..ottt et e e et eeeme e e e s anbbn e e e e e e aanes 32
4.4 TOXICOIOGICAl ASSESSMEINT. ... .ieiiiii ettt ettt ereet e e st e e e e ab b eeebe e e e e e e e nneee 32
4.5 AllErgeNiCItY BSSESSMEIIL. ...ciiiiiitiiiee ettt e ettt e ettt e e e s bt e ettt e e e e s s abbe e e e e e s abbeeesbbeeeeeesaanes 32
4.5.3 Assessment of the allergenicity of proteins from the GM plant.............ccoovvrireeeiceeennn. 34
4.6 Nutritional assessment of GM foOd/feed............ooo i 35
4.7 (070] o [ox [ ][] o DO PP PPPPRRPPPP 36
5 Environmental riSk 8SSESSMENL..........uuuuuiiiiiieii s eeeer e e e 37
5.1 Unintended effects on plant fitness due to the genetic modificatian.............ccvvveeeveiiennnnnne 37
5.2 Potential for QENEANSTEL........ i 38
5.3 Interactions between the GM plant and target OrganiSMS..........ooocuvveiiieereeennniiiiee e 39
5.4 Interactions between the GM plant and fiarget organisms (NTOS)..........coovvviiiiiiinieccininnnnnn ! 40
5.5 Potential interactions with the abiotic environment and biochemical cycles......................... 40
5.6 (070] o [ox [ ][] o DO PP PPPPRRPPPP 40
6 Postmarket environmental MONItOrNG .........uueeiiiiiiii e 41
7 D F= = N0 =1 1TSS 42
8 @0} T3 [§ 1] 0] o USRS 43
] (= =] L0 SRS 45
Y 0] 0 L= T [ RSP 55

EFSA/GMO/UK/2004/011 Genetically modified maize NK603 x MON810

13



Norwegian Scientific Committee for Food Safety (VKM) 14/304i final

Background

On 10 June 2004the European Food Safety Authority (EFSA) received from the Competent
Authority of the United Kingdom an application (Reference EFSA/GMO/UKAO0Q) for
authorisation of the herbicidelerantand insectesistangenetically modified (GM)naizeNK603 x
MON810 (Unique IdentifierMON-@@6@36 x MON-@@81726), submitted byMonsanto Company
within the framework of Regulation (EC) No 1829/2003.

The scope of the application covers:
1 Food
V GM plants for food use
V  Food containing or consisting of GM plants
V Food produced from GM plants or containing ingredients produced from GM
plants

V GM plantsfor feed use
V Feed containing or consisting of GM plants
V Feed produced from GM plants

1 GM plants for environmental release
V Import and processing (Part C of Directive 2001/18/EC)

After receiving the applicatioBFSA/GMO/UK/20®/01 and in accordance with Actes 5(2)(b) and

17(2)b of Regulation (EC) No 1829/2003, EFSA informed the &t EFTA Member States (MS)

and the European Commission and made the summary of the dossier publicity available on the EFSA
website. EFSA initiated a formal review of the apation to check compliance with the requirements

laid down in Articles 5(3) and 17(3) of regulation (EC) No 1829/2003.10June200, EFSA
declared the application as valid in accordance with Articles 6(1) and 18(1) of Regulation (EC) No
1829/2003.

EFSA made the valid application available to Member States and the EC and consulted nominated risk
assessment bodies of the MS, including the Competent Authorities within the meaning of Directive
2001/18/EC (EC 2001), following the requirements of Artidé$) and 18(4) of Regulation (EC) No
1929/2003, to request their scientific opinion. Within three months following the date of validity, all
MS could submit via the EFSA GMO Extranet to EFSA comments or questions on the valid
application under assessmehhe VKM GMO Panel assessed the application in connection with the
EFSA hearing, and submitted a preliminary opinion in June 2005 (VKM 2005). Maize NK603 and
MONB810 hasalso been evaluated by the VKM GMO Panel as single events and as a component of
severalstacked GM maize evenf¢KM 2005a,b, 2007a,b,c,d, 2008a,b, 201FFSA published its
scientific opinion13 October 2005 (EFSA 2005and maize stack NK603 x MON810 was approved

for food, feed importand processing as any other maiz€4 October 2007Commission Decision
2007/70VEC).

An application for authorisation of maize NK603 x MON810 for cultivation in the EU was submitted
by Monsanto irNovember 2005 (EFSA/GMO/NL/2005/2&FSA declaredhe application as valid

in January 2007, and held alghe hearing the first quarter of 200The application was, however,
withdrawn in August 2013. According tbe notifier, the withdrawalvasthe result of a commercial
decision to discontinue all EU investments in the development afudtgirial biotechnology products
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Exemption of the authorisation requirements of 19 existing products in Norway

Through the Agreement of the European Economic Area (EEA), Norway is obliged to implement the
EU regulations on GM food and feed (regulations 1829/20830/2003 et al). Until implementation

of these regulations, Norway has a national legislation concerning processed GM food and feed
products that are harmonised with the EU legislation. These national regulations entered into force 15
September 2005. Fgenetically modified feed and some categories of genetically modified food, no
requirements of authorisation were required before this date. Such products that were lawfully placed
on the Norwegian marked before the GM regulations entered into forcesotteled existing
products, could be sold in a transitional period of three years when specific notifications were sent to
the Norwegian Food Safety Authority. Within three years after 15. September 2005, applications for
authorisation should be sent tbe Authority before further marketing. Four fish feed producing
companies have once a year since 2008, applied for an exemption of the authorisation requirements of
19 existing products, including maid#K603 and MON810These 19 GM events are all autBed in

the EU, and the Norwegian Food Safety Authority has granted exemption for a period of one year each
time.
http://www.mattilsynet.no/planter_og_dyrking/genmodifisering/fire_virksomheter_har_faatt_dispensa
sjon_fra_kravet om_godkjenning_av_genmodifisert_fiskefor.10951
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Ter ms of ref erence

The Norwegian Environment AgenéfprmerNorwegian Directorate for Nature Managemedras the

overall responsibility for processing applications for the deliberate release of genetically modified
organisms (GMOs). This entails inter alia coordinating ther@val process, and to make a holistic
assessment and recommendation to the Ministry of the Environment regarding the final authorization
process in Norway. The Directorate is responsible for assessing environmental risks on the deliberate
release of GMQsand to assess the product's impact on sustainability, benefit to society and ethics
under the Gene Technology Act.

The Norwegian Food Safety Authority (NFSA) is responsible for assessing risks to human and animal
health on deliberate release of GMOsguant to the Gene Technology Act and the Food Safety Act.

In addition, the NFSA administers the legislation for processed products derived from GMO and the
impact assessment on Norwegian agriculture according to sector legislation

The Norwegian Environment Agency

In preparation for a legal implementation of Hkgulation 1829/2003, the Norwegian Environment
Agency, by letter dated 13 June 2012 (ref. 2008/4367/BRBRH), requests the Norwegian
Scientific Committee for Food Safety, to conduct final emwinental risk assessments for all
genetically modified organisms (GMOs) and products containing or consisting of GMOs that are
authorized in the European Union under Directive 2001/18/EC or Regulation 1829/2003/EC. The
request covers scope(s) relevanthi® Gene Technology Act.

The request does not cover GMOs that the Committee already has conducted its final risk assessments
on. However, the Norwegian Environment Agency requests the Committee to consider whether
updates or other changes to earlier stit@ahiassessments are necessary.

The basis for evaluating the applicantsd envir
Relating to the Production and Use of Genetically Modified Organisms etc. (the Norwegian Gene
Technology Act), Regulations reliag) to impact assessment pursuant to the Gene Technology Act, the
Directive 2001/18/EC on the deliberate release of genetically modified organisms into the
environment, Guidance note in Annex Il of the Directive 2001/18 (2002/623/EC) and the Regulation
1829/2003/EC. In addition, the EFSA guidance documents on risk assessment of genetically modified
plants and food and feed from the GM plants (EFSA 302011a), and OECD guidelines will be

useful tools in the preparation of the Norwegian risk assessments.

The risk assessmentsd primary geographical f ocus
include the potential environmental risks of the product(s) related to any changes in agricultural
practices. The assignment covers assessment of direcoraneintal impact of the intended use of
pesticides with the GMO under Norwegian conditions, as well as changes to agronomy and possible
long-term changes in the use of pesticides.

The Norwegian Food Safety Authority
In preparation for a legal implementation of Hgulation 1829/2003, the Norwegian Environment

Agency has requested the Norwegian Food Safety Authority (NFSA) to give final opinions on all
genetically modified organisms (GMOs) and products containingonsisting of GMOs that are
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authorized in the European Union under Directive 2001/18/EC or Regulation 1829/2003/EC within the
Aut horityds sector al responsibility. The request

The Norwegian Food Safety uthority has therefore, by letter dated 13 February 2013 (ref.
2012/150202), requested the Norwegian Scientific Committee for Food Safety (VKM) to carry out
final scientific risk assessments of 39 GMOs and products containing or consisting of GMOs that are
authorized in the European Union.

The assignment from NFSA includes food and feed safety assessments of genetically modified
organisms and their derivatives, including processedgeominating products, intended for use as or
in food or feed.

In the case of submissions regarding genetically modified plants (GMPs) that are relevant for
cultivation in Norway, VKM is also requested to evaluate the potential risks of GMPs to the
Norwegian agriculture and/or environment. Depending on the intended use @&MP(s), the
environmental risk assessment should be related to import, transport, refinement, processing and
cultivation. If the submission seeks to approve the GMP(s) for cultivation, VKM is requested to
evaluate the potential environmental risks of lengenting the plant(s) in Norwegian agriculture
compared to existing varieties (e.g. consequences of new genetic traits, altered use of pesticides and
tillage). The assignment covers both direct and secondary effects of altered cultivating practices.

VKM is further requested to assess risks concerning coexistence of cultivars. The assessment should
cover potential gene flow from the GMP(s) to conventional and organic crops as well as to compatible
wild relatives in semnatural or natural habitats. The tpntial for establishment of volunteer
populations within the agricultural production systems should also be considered. VKM is also
requested to evaluate relevant segregation measures to secure coexistence during agricultural
operations up to harvestindostharvest operations, transport, storage are not included in the
assignment.

Evaluations of suggested measures for -puatket environmental monitoring provided by the
applicant, casspecific monitoring and general surveillance, are not coveredebggsignment from
the Norwegian Food Safety Authority.
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Assessment

1l ntroducti on

Maize NK603 x MON810has been obtained from traditional breeding methods between progeny
(inbred lines) of the genetically modified maize lildis603 and MON810

The parental lineNK603 was developedto provide tolerance to the broad spectrum herbicide
glyphosate, the active ingredient in the proprietary product with the commercial name Roundup.
Glyphosate inhibits the enzymeeholpyruvylshikimate3-phosphate synthase (EPSPS), an essential
enzyme involved in aromatic amino acid synthesis in plants. Blocking the enzyme results in the
breakdown of the synthesis of aromatic amino acittsnately leading to the death of the plant. In
glyphosatetolerantmaize NK603, the herbicide tolerance trait is generated in the plants through the
addition of a bacterial epsps gene derived from a common soil bactégrohacteriumsp. strain

CP4 (CP4 EPSPS). The enzyme produced from the CP4 EPSPS gene has dfitutyefonfthe
herbicide compared with the maize enzyme, and thus confers glyptalsaamce to the whole plant

The parental line MON81@as developed to provide protection against certain lepidopteran insect
larvae, including European corn bor@s(rinia nubilalis) and species belonging to the geSesamia

None of these target pests are present in the Norwegian agriculture. Insect protection is achieved
through expression in the plant of the insecticidal Cry protein CrylAb, derived Bacilus
thuringiensisssp.kurstaki a common soil bacterium.

The genetic modification in mai2éK603 x MON810is intended to improve agronomic performance
only, and is not intended to influence the nutritional properties, the processing characteristics and the
overall use of maize as a crop.

Maize stackNK603 x MON810(Unique IdentifierMON-@@6@036 x MON-@@8132-6) has been
evaluated with reference to its intended uses in the European Economic Area (EEA), and according to
the principles described in the Norwegian Food Act, the Norwegian Gene Technology Act and
regulations relating to impact assessment pursuahetGene Technology Act, Directive 2001/18/EC

on the deliberate release into the environment of genetically modified organisms, and Regulation (EC)
No 1829/2003 on genetically modified food and feed.

The NorwegianScientific Committee for Food Safety hatso decided to take account of the
appropriate principles described in the EFSA guidelines for the risk assessment of GM plants and
derived food and feed (EFSA 2011a), the environmental risk assessment of GM plants (ER§A 2010
the selection of compam@s for the risk assessment of GM plants (EFSA 2011b), and for the post
market environmental monitoring of GM plants (EFSA 2011c).

It is emphasized that the VKihandate does not includssessments of contribution to sustainable
development, societal lity and ethical considerations, according to the Norwegian Gene Technology
Act and Regulations relating to impact assessment pursuant to the Gene Technologheset
considerations are therefore not part of the risk assessment provided§Meanelon Genetically
Modified Organisms.
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2 Mol ecul ar characteri sati on

2.1 Evaluation of relevant scientific data

2.1.1 Method of production of maize NK603 x MON810

The stacked maiz®K603 x MON810was developed through conventional breeding by crossing the
single maize eventdlK603 and MONB810 Maize NK603 x MONS810 combines theglyphosate
toleranceof maizeNK603 with theinsect resistancef MON81Q conferred through the expression of
thecp4 epspandcrylAbgenes, respectively

2.1.2 Summary of evaluation of the single events

2.1.2.1Maize NK603

Maize event NK603 produces thaglyphosate toleranprotein 5-enoylpyruvylshikimate3-phosphate
synthase (EPSPS) froAgrobacteriunsp. strain CP4 (CP4 EPSPS), an enzyme that protects the plant
from broad spectrum herbicides such as Roundup.

Particle acceleration technology was ugeddevelop NK603by the introduction of twogenes
ercodingthe CP4 EPSP$roteinto immature maizeembryosfrom a proprietary mize line called

AW x CW. The bacterial plasmid vector PXMGT32 was used as source of the transgenes.
Conventional breeding methods were used to backcross plants generated from the initial
transformation intdhe finalrecurretm event.

PV-ZMGT32 contains two adjacent plant gene expression casse#tels containing a single copy of

the cp4 epspsgene fused to chloroplast transit peptide (CTP) sequences based on sequences derived
from Arabidopsis thalianaEPSPS. CTP targets the CP4 EPSPS protein to its natural subcellular
location in the chloroplast. In the firstp2-cp4 epspscassette the coding sequence is regulated by the
rice actin promoter and a rice intron sequence introduced upstream of the C&Rcsedixpression

of the seconatp2-cp4 epspscassette is regulated by an enhanced 35S CaMV promoter and a maize
intron derived from a gene encoding a heat shock protein. In each cassefi ¢bspssequence is
linked to the nopaline synthase termingfoN OS 3 6 ) s é\grabacterium tufefacien3he

vector also contains amptll bacterial selectable marker gene (for kanamycin resistance; derived from
the prokaryotic transposom5) and an origin of replicatiorofi). A Mlul restriction fragmen{PV-
ZMGT32L) of the PVZMGT32 plasmid which onlycontains thecp4 epspsplant gene expression
cassettesvas usedn thetransformatiorof themaize embryasThenptll gene as well as thari is not
present in the fragment PXMGT32L.

The EPSPS enzynuatalyseshe penultimate step of the shikimic acid pathway for the biosynthesis of
aromatic amino acids, which is present in all green plants. Inhibition of this enzyme by glyphosate
leads to a reduction of aromatic amino acids, interfering with plamitbr@nd ultimately leading to

plant death. The herbicide Roundup has bigaettrum weed control capabilities, but the sensitivity

of traditional maize to glyphosate prevettie inseason use of this herbicide the crop.In maize
NK603 the glyphosatd¢olerant CP4 EPSPS enzymesuresontinued function of the aromatic amino

acid pathway even in the presencé&roindup

The levels of CP4 EPSPS and CP4 EPSPS L214P proteins in various tissues of NK603, produced
during the 1999 growing seasontire EU and the 2002 growing season in theAJ%ere estimated
with an enzymdinked immunosorbent assay (ELISA)he expression of thep4 epspgenesoccurs
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throughout the plant since the rice actin and CaMV e35S promoters have been shown to drive
constitutive @&pression in genetically modified maizAs forage and grain are the most relevant
tissues for the safety assessment, protein levels in these tissues were estimated in both growing
seasons. Additionally, protein levels in pollen, forage rower seasonebf (OSL) and over season

root (OSR) were estimated in the 2002 growing season.

In 1999, forage and grain tissues were produced in European field trials at four sites. Four replications
were used at each of the four sites. CP4 EPSPS protein levels wesaretkin maize forage and
grain. All protein valuesvere expressed as micrograms (ug) of the specific protein per gram (g) of
tissue on a fresh weight (fw) basis. Control maize samples were below the Limit of Detection (LOD)
for CP4 EPSPS protein. In nzai NK603 forage, the mean CP4 EPSPS protein levels from the four
different field sites ranged from 43.6 pg/g fw to 60.9 pg/g fw. The overall mean CP4 EPSPS protein
level in maize NK603 forage across all four sites was 48.6 pg/¢nfmaize NK603 grain, th mean

CP4 EPSPS protein levels ranged from 2.2 ug/g fw to 13.2 ug/g fw. The overall mean CP4 EPSPS
protein level in maize grain across all four sites was 8.4 pg/gd@culated mean dry weight (dw)
value was reported as 12 pg/hesevalues represent the sum of both CP4 EPSPS and CP4 EPSPS
L214P, as the ELISA analytical methddes not differentiatdetween the twproteins

In 2002, test and control samples were produced in USA. field trials. CP4 EPSPS protein levels in the
different tissue types were estimaigith a validated ELISA method. On a dry weight basis, the mean
CP4 EPSPS protein levels across four field sites for overseason leaf tissues w438 00y dw.

The mean CP4 EPSPS protein levels across four field sites/éoseason root tissues were 169

ug/g dw. The mean CP4 EPSPS protein levels across four field sites for forage, forage root, pollen,
and grain tissues were 100, 140, 650, andd/¢ dw, respectively. The levels for forage and grain
were ingeneral agrement with the CP4 EPSPS levels measured in forage and grain samples collected
from six nonreplicated and two replicated field trials conducted in 1998 in the USA. detifias the

CP4 EPSPS levels ranged from 18.0 to 31.2 pg/g fw for forage and feora 65.6 ug/g fw for grain
samples, respectively.

Southern blot analysis was usedstadythe inset number, the copy numbentegrity of the inserted
promoters, coding regions, and polyadenylation sequences, and the presence or absence of the plasmid
bakbone sequence. Polymerase chain reaction (PCR)
and 36 ends of the insert. PCR analysis and sub:c
spanning the length of the insert in NK603 weerformedto characterisghe inserted DNA in

NK603 (Kesterson et al., 2002a). Genomic DNA from the NK603 maize and control (B73) were
digested with the restriction enzyn®ul. The result suggested that NK603 contains iobtegrated

insertion of DNA located withira 23kb Stul restriction fragment. The genome of NK603 does not
contain any detectable plasmid kbone DNA or the ori and nptll coding sequense PCR
amplification and DNA sequencing was used &hiaracterisatiorof the insert and the sequences
flanking the insert. The results indicate that these sequences are native to the maize genome. These
data indicate that only the expected 4alhgth CTP2CP4 EPSPS and CTR2P4 EPSPS L214P
proteins are encoded by the insert in NK603. The contents of genes aladorggelements in the
recombinant DNA fragment arauttined in Figure 1
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Figure 1. Restriction map of the various gene elements of the recombinant DNA fragment inserted in the
genome of the maize straitNK603.

2.1.2.2Maize MON810

MONB10 producethe CryJAb insecticidal protein that protects the plant from feeding damage caused
by certain lepidopteran insect pests, e.g. the European corn borer (B€Bja nubilaliy and the
Mediterranean Corn borer (MCBgsamia nonagrioidgs

Maize event MON&0 was generated by particle acceleration technoloigy the plasmids PV
ZMBKO7 and PVZMGT10.

Plasmid P¥ZMBKO7 contained th&€aMV35Sromoter witha duplicated enhanceegion €353; an

intron from the maizéisp70(heatshock protein) gene; traylAbgene;nos 3'- a 3' nontranslated
region of the nopaline synthase geftienscriptional termination; polyadenylation);lac operon

fragment (a partiaEscherichia coli laclcoding sequence, the promotaec and a partial coding
sequence fob-D-gdactosidase olacZ proteinfrom pUC119);ori-pUC (replication origin for puUC
plasmids, originally derived from plasmZblE1); and theptll gene as a selectable marker.

Plasmid PVZMGT10 contained the@35Spromoter; theHsp70intron; transit peptide€PT1 and
CPT2 (from Arabidopsis thaliang the CP4 epspgene (fromAgrobacteriumsp.) which allows for
selection on glyphosate; and tlgex gene (fromOchrobactrum anthropisp.) which encodes a
glyphosate metabolising enzyme, tiws 3'terminator, theéacZ region,ori-pUC and thenptll gene.

The nolecular characterisation shedithat the resulting maize eveMON810 contaied a single
insertionthat consised of elementderivedonly from plasmid PYZMBKOQ07, and thato portion of
plasmid PMVZMGT10waspresenin the maizeThese elemeniascludedthe enhanced35Spromoter,
the maizeHsp70intron, andthecrylAbcoding sequence

Additional experimentgsequence data and PCg&tjowedthat thee35Spromoter that regulateshe
expressiorof the crylAbgene, hadbeen modified into a shorter versioallede353'°"%'°(307 bp at

the 3' end of the 620 bp promoter), that He&p70 intron wasintact and thatonly 2448 bp of the

crylAb coding sequence (corresponding to the 5 end of the 3470 bp gene) encompassing the
insecticidal active tryptic corevas present.Partsof the 3 6 e n d srylAlf genéandethe nos
terminatorhad beereletedn the integration process.
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The PCR was perfmed with a forward primer specific to the genomic DNA sequence flanking the 5'
end of the insert paired with a reverse primer specific to the genomic DNA sequence flanking the 3'
end of the insert (Figure 1). DNA sequence analyses performed on MQBigdthe conventional
counterpartjdetermined the DNA sequence of the insert in MON&i@prganisation of the genetic
elements within the insert, flanking sequences, and examined the MON810 insertion site.

Additional sequenceinformation has beensubmitted by the applicantthat confirmed the DNA
sequences of the 5" and 3' DNA flanking regi@mgjinally provided as well asidentifying an
additional 400 bp of maizgenomicDNA at the 3' flank and 1000 bp at the 5' flank

Chi square analysisf segregatiompatterns showed that the insert in maize MON810 was inherited by
subsequent generatioimsa Mendelianfashionconsistent wit a single site of insertion ithhe maize
nuclear DNA.

Analysis of open reading frames (ORFs) indicated no new potential chimeric proteins showing
homologies with potential toxins or allergens, confirming the original bioinformatic assessment.
silico analysis did reveal that the 3' genomic region corresgmbtal a gene putatively coding for the
HECT-ubiquitin ligase protein.

A publication by Rosati et al. (2008) confirmed that the 3' genomic region corresponded to a gene
putatively coding for the HECT E3 ubiquitin ligase. In additieith RT-PCR they shoed that this 3'

region produced cDNA variants of different lendthsilico translation of these transcripts identified 2

and 18 putative additional amino acids in different variants, all derived from the adjacent host genomic
sequences, added to the tated CrylAb protein. These putative recombinant proteins did not show
homology with any known protein. Results of this analgsiewthat it is unlikely that endogenous
ORFs that encode protein sequences have been disrupted by the insertioNAfTMONS10.

Tissues of MON810 plants were analysed for the three proteins, CrylAb, CP4 EPSPS, amitftGOX
ELISA. Tissue samplessed in the analysegere collectediuringsix field trialsin USA in 1994, and

five field trials conducted wittn the major maize rgwing regions of France and Italp 1995
Additional field trials were also conducted at two sites in Italy and France in 1995 to produce leaf,
forage and grain samples for expression analysis of MON810 hyitiglsyen & Jehle (2007)
conducted ajuantitative analysis of the seasonal and tispeeific expression of CrylAb in maize
MON810 plants (cultivar fANoveliso) from two fi

The CP4 EPSPS and GOX proteins were not detected in any of the plant tissues of maize MON810.
This was expected since the molecular analysis of maize MON810 established itjat ¢ipspsand
goxgenes were not present in the nuclear genomic DNA.

In the American field tria the level of CrylAb protein ranged from 7-28.34 ug/g fresh weight

(fw) in young leaf tissue; 3.68.65 pg/g fw in whole plant tissue; and 0089 pg/g fw in harvested
grain (Table 2). The foliar expression of Cry1Ab protein remained high during the vegetative growth
stages of the maize plant as measured in overseason lgdésam

In the European field trials in 1994 and 1995, lehvel of CrylAb protein ranged from 78939 ug/g

fw in young leaf tissue; 4.29.23 ug/g fw in forage tissue; and 0-@%9 pg/g fw in harvested grain
(Table 3). The 1995 analysis confirmed tG&4 EPSPS and GOX proteins were not present in plant
tissues of maize MON810. With regard to Cry1Ab, the protein levels were similar for plants grown in
the Americanand European field trials over two consecutive generations. The level of Cry1Ab protein
in progeny of MON810 rangkfrom 8.2610.51 pg/g fwt in young leaf tissue, 4:60L1 pg/g fwt in
forage tissue, and 0.3b60 pg/gfwt in harvested grainThe CrylAb protein levels were similar for
MON810 plants derived from backcrosses to B73/Mo17 and coomhéybrids.
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During European field trials in 2062003, he highest Cry1Ab levels were detected in leaves§3L5

pg/g fw), whereas the lowest Cry1Ab contents were dedentpollen (197 ng/g fw) Cry1Ab content

of residual root stocks collected iretfield nine months after harvest wasibng/g fw, equivalent to

about onehundredth of the fresh root. This largeale monitoring of CrylAlelevels in maize
MONB10 showed a considerable variation in the levels of CrylAb between genotypes, plant tissues
and growth stages
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Figure 1. Schematic representation of the insert and flanking DNA in MON810.

2.1.3 Transgene constructs in NK603 sMON810 maize

Maize NK603 x MONB810 was obtained by conventional crossing betwdas two genetically
modified maize events NK603 and MONS810. No new genetic modification was inséuke
development oNK603x MON810maize.

A detailed molecular analysis was conducted to investigate the copy number, structure and
organisatiorof the inserts found iNK603 x MON810maize.

To test for the presence of the NK603 insert, test and control DNA samples were digested with the
restriction enzymd=co RV. The restriction endonuclea&eo RV cleaves the plasmid R¥MGT32

into two restrition fragments of 3.8b and 2.8kb that would be detected by thip2cp4 epspgrobe.

No hybridisationwas observed in either the negative conrdlON810.

Plasmid P¥ZMGT32 produced the 3.8 and 2.8kb bands that result fromybridisationof the ctp2
cp4 epspgprobe to thdinearisedplasmid restriction fragments. Both NK603 DNAMNKG603 x
MONB810 DNA produced the 3.8b and 2.8kb banding pattermexpected from the NK603 insert.
Observation of these bandgth this restriction enzyme and probendaination is consistent with
results previously reported for the singheent NK603

To test for thegpresence of the insert from M@0, test and control DNA samples were digested with
restriction enzymeBlca/EcdRl. Theseenzymestleave the plasmid RP¥YMBKO7 into one restriction
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fragment of 3.5kb that would be detected by a probe composed of ~900 bp afryiéb coding
region. Nohybridisationwas observed in either the negative control or NK603.

Plasmid P¥ZMBKO7 produced thexpected 3.&b band that results frommybridisationof thecry1Ab
probe to thedinearisedplasmid restriction fragménBoth MON810 DNA and NK60X MON810
DNA produced the 3.kb bandng pattern expectefibr the MONB10 insert. Observation of this band
with theserestriction enzymeand probe combination is consistent with results previously reported for
the singleevent MON810

The results obtained frorie Southern Blot analyses indicate molecular equivalence, and identical
copy number of the inserts presentNiK603 x MON810 maize to those preseit NK603 and
MONB810maize.

2.1.3.lnformation on the expression of insert

A study was conducted to estimate teeelsof CP4 EPSP%incl. CP4 EPSPS L214mroteins and
CrylAb protein present in maize giges collected from NK603 x MG0 grown in French field
trials at three sites in 2000. The levels of CP4 EPSPS and Cryl#&insrimNK603 x MON810 were
established for forage and grain sampgliesethese tissues are most relevant to food and feed product
safety.

Protein values are reported as micrograms (ug) of the specific protein per gram (g) of tissue on a fresh
weight fw) basis.

The mean level of the CP4 EPSPS proteins across alirsii@sage samples from NK60BMONS810
was 36.3 pg/g fw as compared to the mean level of 37.2 uglg farage samplefrom the single
eventNK603. The mean level of the CP4 EPSPS proteins across al isitgrain samples from
NK603 x MON810 was 12.7 ug/g fw as compared to the mean level of 13.4 udfgdwmin samples
from the single everfiK603 (Table ).

The levels of CP4 EPSPS fiissuesampls from the noftransgenic controhybrid and MON81Q
which do not contain thep4 epspsnsert, were below the limit of detectighOD) for each tissue
type (0.38 ug/g fwin forage and 0.08 ug/g fim grain).

The mean level of the CrylAb protein acrafissitesin forage samples from NK60BMON810 was
6.06 pg/g fw as compared to the mean level of 6.4Q fig in forage samplefom the singlesvent
MONB810. The mean level of the CrylAb protein across all sitgsaiim samples from NK608 MON
810 was (73 pg/g fw as compared to the mean level of 0.72 pghn flerage samples from the single
event MONB10 (Table 3. The levels of CrylAb protein in tissue samples from the-tramsgenic
contol hybrid andNK603, which do not contain thaylAbinsert, wee below the limit of detection
for each tissue type (0.27 pg/g fwforage and 0.13 ug/g fim grain).
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Table 1. Summary of levels of CP4 EPSPS proteins in forage and grain samples collected from msité
field trials in France in the year 2000

Protein Levels (ug/g fw)l
Mean
(Std. Dev.)?
Range?
Test/Control Substance Forage* Grain?
NEK603 x MON 810 36.3 12.7
(16.7) (6.8)
12.6-61.4 2.0-219
NK603 37.2 134
(25.8) (4.49)
8.5-78.2 1.2-17.8
MON 810 < 0.38 (LOD)S < 0.08 (LOD)8
Nontransgenic control < 0.38 (LOD)s < 0.08 (LOD)8

1 Protein levels are expressed as microgram (ug) of protein per gram (g) fresh weight of tissue (fw)

and are corrected for method bias. The data is from three sites: L'Isle Jourdain (Site 1); Samatan

(Site 2): and Labrihe (Site 3).

The mean and standard deviation were calculated from the analyses of four replicate samples

from four plots across three field sites (n = 12).

Minimum and maximum values from the analyses of samples across three sites.

¢ The samples were prepared from 4 plants from each plot in all replicates at all sites.
Total n = (3 field sites x 4 replicates for each site) = 12 for each line

5 The samples were from 30 hand pollinated ears from each plot in all replicates from three sites.
Total n = (3 field sites x 4 replicates for each site) = 12 for each line

6 The Limit of Detection (LOD) for the CP4 EPSPS assay is 0.38 ng/g fw in forage tissue and 0.08
ng/g fw in grain tissue.

va
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Table 2. Summary of levels of CrylAb protein in forage and grain samples collected from mulite field
trials in France in the year 2000

Protein Levels (ng/g fw)!
Mean
(Std. Dev.)?
Range?
Test/Control Substance Forage* Grain®
NEK603 x MON 810 6.06 0.73
(1.87) (0.14)
2.76 - 8.80 0.53-0.98
NK603 < 0.27 (LOD)® < 0.13 (LOD)®
MON 810 6.40 0.72
(2.62) (0.21)
1.99-991 0.38-1.11
Nontransgenic control < 0.27 (LOD)8 <0.13 (LOD)8

1 Protein levels are expressed as microgram (ug) of protein per gram (g) fresh weight of tissue (fw).
The data is from three sites: L'Isle Jourdain (Site 1); Samatan (Site 2): and Labrihe (Site 3).

2 The mean and standard deviation were calculated from the analyses of four replicate samples
from four plots across three field sites (n = 12).

3 Minimum and maximum values from the analyses of samples across three sites.

¢ The samples were prepared from 4 plants from each plot in all replicates at all sites.
Total n = (3 field sites x 4 replicates for each site) = 12 for each line

5 The samples were from 30 hand pollinated ears from each plot in all replicates from three sites.
Total n = (3 field sites x 4 replicates for each site) = 12 for each line

6 The Limit of Detection (LOD) for the CrylAb assay is 0.27 pg/g fw in forage tissue and 0.13pglg
fw in grain tissue.

2.1.3.2Inheritance and genetic stability of inserted DNA

Genetic stability ofthe recombinantnserts has previously been demonstrated inptrental maize
lines NK603 and MON810 (VKM 2013b, .cComparative Southern blot analyses halkewnthat
theseinserts are retained the stackednaizeNK603 x MON81Q and that thie structues areintact
This is supported byrptein measurements with ELISthat show comparable levels of the CP4
EPSPS and CrylAb proteins between the stacked and single maize events.

2.2 Conclusion

The stackednaize NK603 x MON810 was produced byanventional crossingf the single maize
events NK603 and MON81(Gouthern blotand PCRanalyses have shown that the recombinant
insertsfrom the parental eventare retainedn the stackedevent, and that their structures are intact.
Gemtypic stability of the inserts has previously been demonstridedhe single eventsProtein
measurements show comparable level€Bfi EPSPS and CrylAb forage and grain samples from
maizeNK603 x MON810to those measured in maiké&603 and MONB810, respévely.

The VKM GMO Panel considers the molecular characterisation of Mi&®3 x MON810 and its
parental eventsIK603 and MON81Gatisfactory
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3 Comparative assessment

3.1 Summary of the previous evaluatios of the single events

3.1.1 Maize NK603

Compositional analyses weperformed orforage and grain samples collected from NK60&ize
grown in field trials at multiple locations in the USA in 1998 and in the EU in 1869consistent
compositional differences were observedtween maizeNK603 and nontransgenicmaize The
biological relevance ostatistically sigificant differences wasissessed by performing additional
comparisons of the levebf thevariouscompounds in maize NK603 and conventional-@&M maize
lines grown in field trials conducted in 199495 or 1998In the latest risk assessment of maize
NK603 the VKM GMO Panel concludes that maikdK603 is compositionally agroromically and
phenotypicaly equivalentto conventional maize varietiesexceptfor the presence of thieerbicide
tolerancerait conferred byhe CP4 EPSP®rotein(VKM 2013a).

3.1.2 Maize MONS810

The original field trials with maize MON810 were performed in major mgipsving areas of the
USA during the 1994 growth season (6 field sités)addition, European field trials with MON810
and MONB810 hybrids and cormvional control maize were performéd France and Italy during the
1995 field season (5ite9 and France in 1995 (dites). The noiGM maize control material was
maize MONB818 in all 1994 field trials and maize MON820 in the 1995 field tiNdsconsistent
compositional differences were obsentmtween maizéMON810 and nontransgeniamaize In the
latest risk assessmieof maizeMON810 the VKM GMO Panel concludes that maik&#&ON810 is
compositionally agroromically and phenotypicallgquivalentto conventional maize varietieaxcept
for theinsect resistanceonferred by th€rylAb protein(VKM 2013b).

3.2 Choice of comparator and production of material for the
compositional assessment

3.2.1 Experimental design & statistical analysis

In the application EFSA/GMO/UK/2004/01 for food and feed uses, import and processing of maize
NK603 x MON810 within the Europeabdnion, the applicant prest compositional data from grain

and foragesamplescollected during field trials in Francein 2000. In addition, data derived from
material obtained from field trials with the single events and the respective comparators wideglpro

by the applicant.

Maize NK603x MONB810, nontransgenic control and five different reference hybrids were grown
under field conditions in France in 2000 at t hr
(Site 2) and Labrihe (Site 3). THiwe different nontransgenic commercial maize hybrids (LG2447,

NAUDI, GLODUA, MONFORT and CUARTAL) were grown in replicated plotstia¢ same field

sites as NK603& MONB810. Additional data from six commerciegference hybrids grown iEU

during the 1999growing season were included for the construction of a statistically valid 99%
tolerance interval for component concentrations in traditional m&ae.each singlkrait maize
compositional trials were placed at multiple locations in the field (repticatbere possible),
representing a diversity of environmental conditions, over different growing seasons.
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The plants were grown under agricuipractices that are typical fanaize production within these
regions. At each location, thetacked maizeNK603 x MONS810, nontransgenic and singleait
controls, and the five commercial reference hybrids were planted in single plots randomly assigned
within each of fourreplicatedblocks.Within each replicatehe maizevere blocked according to their
glyphosateolerance Each row was clearly marked with its unique codenfiaizeline identification.

Where necessary, weed control was maintained by herbicide applic@tiensaintenance herbicides

used were acetochlor, or atine and 24, when appr@riate. For each site, the maintenance
herbicid€s) was applied to all treatment groups and replicates. In addition, all plots containing
glyphosateolerant maize were treated with a single applicatbRON 52276 herbicidecontaining

360 g/L dyphosateacid-equivalentlatadose rate of 3 L/ha.

All component valuegiere converted from a fresh weight to a dry weight basis. Statistical analyses
were conductedvith a mixed model analysis of variance for four sets of comparisons for each
component in forage and grain: analyses for each of the three replicated trials, and for a combination
of all three trials. There were a total of 59 components evaluated (7 in Bordd# in grain). Within

each set of comparisons (an individual site or the combination of all siteiReNK603 x MON 810

was compared with the ndransgenic control hybrid to determine statistically significant differences

at p < 0.05. The five commaal reference lines were included in the analysis but were not included in
individual statistical comparisons.

For eaclcomponent 99% tolerance interval ascalculatedvhich wasexpected to contain, with 95%
confidence, 99% of thmeasured valuesxpressed in the population of commeraiaizelines. All
available commercial hybrid reference data of EU origin (1999 and 2000) were used to develop
population tolerance intervals. However, complete datasets for four components, folic acid, inositol
and viemins B1 and B2, were not available; therefore, tolerance intervals for these variables were not
calculated. SASoftware was used to generate all summary statigtidsother statisticanalyses.
Report tables presentaluesaseitherp<0.001 orastheactual value.

3.3 Compositional Analysis

Analyses were conducted on grain frahe NK603x MON810, control and reference hybrids to
measure proximates (protein, fat, ash, moisture), acid detergent fiber (ADF), neutral detergent fiber
(NDF), amino acidsfatty acids, vitamin B1, vitamin B2, vitamin E, minerals (calcium, copper, iron,
magnesium, manganese, phosphorus, potassium, sodium and zinc), folic acid, phytic acid and trypsin
inhibitor content. The amounts of the secondary metabolites, raffinogsitoln 2furaldehyde
(furfural), ferulic acid and fgoumaric acid, were also determined in grain. In forage, the proximate,
ADF and NDF contents were determined. In addition, the carbohydrate content of forage and grain
was determined by calculatioResuts arepresented in tablg-3 in Appendix 1.

Results for 15 components, for whiafiore than 50%of observations were at or below the limit of
quantitation (LOQ) of the assay, were excluded from statistical analysis. Toegmnentsvere

sodium, 2furaldehyde, 8:0 caprylic acid, 10:0 capric acid, 12:0 lauric acid, 14:0 myristic acid, 14:1
myristoleic acid, 15:0 pentadecanoic acid, 15:1 pentadecenoic acid, 17:0 heptadecanoic acid, 17:1
heptadecenoic acid, 18:3 gamma linolenic acid? 2icosadienoic acid, 20:3 eicosatrienoic acid and
20:4 arachidonic acid.

There were 39 out of 108 observations below the LOQ for 16:1 palmitoleic acid. One observation out
of 108 observations was below the LOQ for 22:0 behacid. For raffinose, thensere 12 out of 108
observations below the LOQ of the asshy.includethese three analytes in the statistical analysis, a
value equal to half the quantitation limit was assigned for these 52 data points.
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Three fAoutlierd dat ae ¢amisat argl weveeaxaduded floenrnthe isthtistieatl 1 n
analysis. They were 20:1 eicosenoic acid (Site 1, reference), 16:1 palmitoleic acid (Site 2, control),
and 18:0 stearic acid (Site 2, control).

According to the applicant, there were a total of 59 compsnewaluated (7 in forage and 52 in
grain), resulting in a total of 236 statistical comparisons made between the NMHBOBI810 maize

and the nofiransgenic control hybrid. There wesé significant differences (f8<05) out of the 236
comparisons. For 55 of these 56 significant differences, the range of the values for the test hybrid was
eitherwithin the 99% tolerance interval or, in cases where a 99% tolerance interval was not available,
within the rangeof commecial reference hybrids used in this study. On this bdkes,applicant
consideredhese 55 statistidlig significant difference$o beof no biological significance

The remaining statistically significant differenees observed fomphosphorous adent (% dw) in
NK603 x MONB10 grain from onesite (Site 3) but not the other two sitekherewas nostatistically
significant difference in phosphorus contemthen the data from the three sites were pooled.
Furthermore, thehosphorousontent inNK603 x MONB10 grainfrom Site 3was alsoutside the 99

% tolerance interval for the commercial referendag within the range reporteih peerreviewed
literature.Further data for phosphorogsntentwere providedby the applicanfrom the analyss of
grain samfes grown in bulk at twadditionalsites in the USA Monmouth (lllinois) during the 2000
field season and Carlyle (lllinois) during the 2001 field seasbr.phosphorus contenin NK603 x
MON810 grain from these two sitef0.279 % dwin Monmouth and0.350 % dwin Carlyle) were
equivalent to theicontrok at the sitesd.273 % dw and 0.352 % dw, respectiyely

3.4 Agronomic and phenotypic characters

Field studies were conductatifour locations in the USAlowa, Missouri,Nebraska and Ohio) in the
2002 growing seasorto assesphenotypicand ecological dracteristicsof maize stackNK603 x
MONB810 and its conventional counterpart (néswgenic conventional maizeyixteen conventional
maize hybrids (four at each locat)omere included as reference substances to asagssl variation
of plant characteristics between commercial maize varieties.

According to the applicant, theur test locations were selected to be representative of the range of
environmental conditisunder which the tested hybrid varieties would typically be grown. Each of
the agronomic trials was conducted aamdomisedomplete block design with threeplications per
location. Agricultural practices (pesticide arfértiliser applications) wereypical for commercial
maize production in the regions chosen for this stiddyinformation regardingotential glyphosate
treatment of the test plotseavailable.

Fourteen sparatedevelopmentalagronomicand morphological characteristiogreassessed at each
location(Table 4, Appendix 1)in addition, plant interactions with endemic insect, disease and abiotic
stressors were observed throughout the growing season at gl aitées 5, Appendix 1).

The statistical significance of the genpgyeffect NK603 x MONB810vs. the neaisogenic control)
was determinedvith a standard fest at the 5% probabilityFor each phenotypic characteristic
measured, minimum and maximum values (range) and a 99 % tolantereal with 95 % confidence
were déermined based on the population of sixteen reference maize hyhtitise Missourisite,
significante injury occurred to aize plants in two plots due to herbicide drift at application. All data
for these plots were excluded from statistical analysis.

Seedling vigour and stay greavere evaluated and recorded in qualitative scores on a scai@,of 1
where 1 is a good rating and 9 is a bad ratitegly and final stand count, dropped ears and lodging
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were recordeés numbeper plot Flowering data wereecorded as heat units accumulated from date
of planting.

Analyses of variance across trial locati@id not revealedtatistically significant differences between
maize NK603 x MON810and the neaisogenic control hybrid foany of the 14 agronomic and
phenotyjic characters recordeg>0.05) Table 4, Appendix 1)A comparisation of insect, disease

and abiotic stressors incidence between NK603 x MONB10 and the conventional control are presented
in Table5, Appendix 1 No observable differences between @ x MON810 and the conventional
control weredemonstratedwith two exceptiongioted at the Missouri location. According to the
applicant, these differences were related to location within the study area and not a differential
response among NK603 x MOWB, the control or conventional maize hybrids.

3.5 Conclusion

The applicant has performed comparative analyses of data from field trials located at representative
sites and environments in North America and Europe during the 2000 and 2002 growing ¥éitisons

the exception of smalintermittent variations and the insect resistanaed herbicide tolerance
conferred bythe CrylAb and CP4 EPSPS proteitise results showed no biologically significant
differences between maizetack NK603 x MON810and convertional control. Based on the
assessment of available data, the VKBMO Panel concludes that maize NK603 x MON840
compositionally, agronomically and phenotypically equivalent to its conventional counterpart, except
for the newly expressed proteins.

30
EFSA/GMO/UK/2004/011 Genetically modified maize NK603 x MON810



Norwegian Scientific Committee for Food Safety (VKM) 14/304i final

4 Food ddfeaeddyyes s ment

Both single maize event®&ON810 and NK603havepreviously been evaluated by the VKM GMO
Pane] andupdated risk assessments were finalise20KM 2013b,0)

4.1 Summary of the previous evaluatios of the single events

4.1.1 NK603

In the latestafetyassessment of maize NK603 the VKM GMO Panel concluded, based in part on data
from whole food feeding studies on rats and broilers, that maize NK603 is nutritionally equivalent to
conventional maize varieties. It is unlikely that t6@4EPSPSprotein will introduce a toxic or
allergenic potential in food or feed based on maize NK603 compared to conventional maize (VKM
2013Db).

4.1.2 MONS810

Maize MONB810has a long history of use, and has been evaluatethsxely by The VKM GMO
Panel.In the latest risk a&gssment (VKM2013c) it was concluded that MON810 is nutritionally
equivalent taconventional maize varieties and that it is unlikely that the Crydratein will introduce

a toxic or allergenic potential inobd or feed based on maize MON8ddmpared to @nventional
maize.

With regard to animal studies with the whole product, feeding studies with maize MON810 grain with
different target animals, such as rats (Hammond et al 2006),tistisaimon (Sanden et al. 2005;
Sanden et al. 2006, Sagstad et al. 2008mre et al. 2007; BakKdcKellep et al. 2008fFroystad
Saugen et al. 200%issener et al. 20),0dairy cows (Donkin et al. 2003), broileFdylor et al. 2008

and pigs (Walsh et al. 2022b), have all indicated nutritional equivalence between maize MON810
and its noAiGM maize counterpart and to conventional maize.

In a study performed bySissener et al(Sissener et al2011a) it was suggested that the effects
observed in Atlantic salmon fed maize MON810 probably could be related to the contbet of
mycotoxin deoxynivaleno{DON) in the MONS810 ingredient (0.09 ppm). The CrylAb content was
guantified in the maize MON&Lingredient and was betsn 1160130 ng/g (Sanden et &005).
CrylAb protein has not been detected in any of the investigated Attattion feeds (Sanden et al.
2005;Jargensel012).

4.2 Product description and intended uses

The genetic modificatioin NK603 x MONB810 field maize will not impact the existing production
processes used for maize. All NK603 x MON810 maize productdwiproduced and processed for
food, animal feed and industrial products in the same way as other commercial maizé<6D3exN
MONB10 field maize and all food, feed and processed products derived from NK603 x MON810 field
maize are expected to replace a portion of similar products from commercial maize, with total
consumption of maize products remaining unchanged.
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4.3 Effectsof processing

There are two basic methods employed in processing field mpgize dry milling and wet milling. In

dry milling, maize is separated into flour, maizeal, grits and other products. Wet milling is the
process by which maize is segtd into starch, germ to produce oil and fiber, and gluten for animal
feed.Maize NK603 x MON810will be produced and processed in the same way as any field maize.

Food manufacturing of NK603 x MON810 maize includes many harsh processing stepaoldry,

heating, high pressures, pH treatments, physical shearing, extrusion at high temperatures etc. under
which the majority of proteins are denatuseti DNA degradedThisalso applies to the CrylAb and

CP4 EPSPS proteirad their genefien et al.2002;Hammond & Jez 201 Fernandes et.a2013.
Concentrations of these proteins will be below the limit of detection imilletd fractions, in maize

chips and maize oiln the study performed b¥ernandes et a{2013)it wasshown that when baking

the maize bread brpeontaining 11 % of TC1507 and 20 % MON 810 maize flour, the baking process
sheared DNA into fragments less than 1000 thpically around 200 bpTransgenicproteirs and

DNA will probably be found in quantifiable amournts unprocessedrain and all ofthe dry-milled

fractions

4.4 Toxicological assessment

In assessing the potential risks of GM foods, it is important to conaidepossibleadverse health
effects that may arise from substances that are intentionalbdirted or modified in food cropas
well asany possible unexpecteadverse effects resing from the genetic modification procegself
(Chao & Krewski 2008).

44.1 Toxicological assessment of the newly expressed protein

The VKM GMO Panel hapreviously evaluated the protei@ylAb and CP4 EPSPf the risk
assessments of the parental maize IME§03 andMON810 (VKM 2013b,c)

44.2 Toxicological assessment of the whole GM food/feed

The applicant has not performed ady subchronic feeng study on rats. The applicant has however
performed a 42lay broiler feeding study with emphasis on nutritional properties of maize NK603 x
MONB10, which also considers health effedise study is described in detail undection 4.6.2

45 Allergenicity assessment

The strategies used when assessing the potential allergenic risk focuses on the characterisation of the
source of the recombinant protein, the potential of the newly expressed protein to induce sensitisation,
or to elicit allergicreactions in already sensitised individuals and whether the transformation may have
altered the allergenic properties of the modified food. A weidtgvidence approach is
recommended, taking into account all of the information obtained with varioune#sbds, since no

single experimental method yields decisive evidence for allergenicity (EFSA 2006, EFSA 2011a).

Most of the major food and respiratory lgiergens have been identified and cloned, and their
protein sequences incorporated into varidatabases. As a result, novel proteins can be routinely
screened for amino acid sequence homology with, and structural similarity to, known human IgE
allergenswith an array of bioinformatic tools. Sequence homology searches comparing the structure of
novd proteins to known Igkallergens in a database are conduet#ti various algorithms such as
FASTA to predict overall structural similarities. According to FAO/WHO (2001) in cases where a
novel protein and a known lg8llergen have more than 35% identityer a segment of 80 or greater
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amino acids, IgE cros®activity between the novel protein and the allergen should be considered a
possibility.

45.1 Assessment of IgE mediated allergenicity of the newly expressed protein

The applicant has performedagightof-evidence approach (Metcalét al 1996; FAO/WHO 2001,
Codex 2003Ko6nig et al. 2004; Poulsen 200r an overall assessment of the IgE allergenic potential
of theCrylAb andCP4 EPSPS (and CP4 EPSPS L214P) pratéimese assessmet@vepreviously
beenreportedby the applicant for the single maize events NK@8tification GES/00/01, EFSA
GMO-NL-200522, EFSAGMO-RX-NK603) and MONB810 Kotification C/F/12/12/02 EFSA
GMO-RX-MON81013a), and include the following:

assessing the allergeiticpotential of the source of the gene
homology searats with known protein allergens
susceptibility tan vitro simulaked digestion and thermolability
evalation of protein glycosylation

and assessment of protein exposure

=A =4 -8 -8 -9

i) The donor organism of thecrylAb and cp4 epspsgenes arghe common soil bacteria
Agrobacteriunsp. strain CP4ndBacillus thuringiensisubspkurstaki respectively. Noa of
these bacteria have a known historgafisingallergies

i) Cry proteins as microbial pesticides have a history of safe use and there have been no
indications of Cry proteins originating froBacillus thuringiensisexhibiting harmful effects
on human or animal health (US EPA 2001, 2005, 2010).

iii) CP4 EPSPS does nasemble any characteristics of known dgliergens, and no significant
homologies between the amino acid sequences of the CP4 EPSPS protein-alletdghic
proteins have been four{8ilvanovich et al. 200@ 2002; McCoy et al. 2002dicClain &
Silvanovich 2007from unpublished Monsanto technical regprt

iv) Likewise,the CrylAb proteinand Cryproteins in generatjo not show significant aminacid
sequence similaritieso other known protein toxins, and do not share immunolégica
relevantsequence similaritie® known IgE allergen@McCoy and Silvanovich 2004; McClai
and Silvanovic 2007From unpublished Monsanto technical reppriThe CrylAb protein
found in MONB810and stacked events not considered to be allergenic by the EFSA GMO
Panel (EFSA 2009).

v) The CrylAb andCP4 EPSPS proteairare bothconsidered heat labile (Hammond et al 2011),
they arenot glycosylated andnd arereadily digestd in simulated digestive fluidg\stwood
et al 2001; Leach et al 2002a; Leach et al 2002Bam 1994 From unpublished Monsanto
technical repog).

vi) There are independent reports indicating no, or very low risk, for allergenicity of maize
MONB10. Nakajima et al. (2007) monitored the occurrenclgiefantibodies specific to the
CrylAb protein expressed in maize MON810 in food allergic patients of the Japanese
population. IgE levels were within background levels in sera of all the 44 participating
patients. When sera from maize allergic patientewested against extracts of .GM maize
and maize MONB810, similar staining patterns were found for both types of maize. Thus, no
significant level of IgE antibodies specific to the Cry1Ab protein could be found in the studied
food-allergic patients.

33
EFSA/GMO/UK/2004/011 Genetically modified maize NK603 x MON810



Norwegian Scientific Committee for Food Safety (VKM) 14/304i final

vii) Batista et al. (2005) performed skin prick tests with extracts of maize MON810 on children
with food and inhalant allergy and individuals with asthmmiaitis. None of the individuals
tested reacted differently to the MONB810 and the-tnansgenic maize sangd. Similarly,
when IgE of sera from food allergic patients were blotted to the transgenic CrylAb protein
expressed in maize MON810, none of the tested samples contained detectable levels of IgE
antibodies against the tested protein.

The information listed above indicates that the CP4 ERSRISCrylAbproteirs in the parentnaize
lines NK603 and MONB810, and the stacked evéi{603 x MONB810, lack IgE allergenic potential
with regard to human healthlowever, it does not cover possibleggic reactions (e.g. enteropathies)
that are not IgE mediated.

45.2 Assessment of thégE-mediatedallergenicity of the whole GM plant

Allergenicity of the maize NK603 x MONB810 could be increased as an unintended effect of the
random insertion of thdransgene in the genome of the recipient, e.g. through qualitative or
guantitative modifications of the expression of endogenous proteins. However, given that no
biologically relevant agronomic or compositional changes have been identified in maize XK603
MONB10 with the exception of the introduced traits, no increased allergenicity is anticipated for maize
NK603 x MON810. Moreover, maize generallynotconsidered a common allergenic food.

4.5.3 Assessment of the allergenicity of proteins from the GNplant

It is the opinion of the VKM GMO Panel that a possible emgpression of any endogenous protein,
which is not known to be allergenic, in maikiK603 x MON810would be unlikely to alter the
overall allergenicity of the whole plant or the allergkrisr consumers.

45.4 Adjuvanticity

According to the EFSA Opinion on the assessment of allergenicity of GM plants and microorganisms
and derived food and feed (EFSA 20)@djuvants are substances that, wheadministered with an
antigen increase themmune response to the antigen and therefore might increase the allergic
response. In cases when known functional aspects of the newly expressed protein or structural
similarity to known strong adjuvants may indicate possible adjuvant activity, the potefdiof these
proteins as adjuvants should be considered. As for allergens, interactions with other constituents of the
food matrix and/or processing may alter the structure and bioavailability of an adjuvant and thus
modify its biological activity.

Only two of the ~ 10 Cry proteins that are currently used in genetically modified plants, CrylAb and
CrylAc, have been studied experimentally regarding adjuvant effects. To the knowledge of the VKM
GMO Panel, adjuvant effects have not been investigatedhéoother Cry proteins normally used in

GM plants, or other groups of Cry proteins.

Studies with immunological mapping of the systemic and mucosal immune responses to CrylAc have
shown that mice produce both systemic IgM and IgG and secretory IgA fajjomtnaperitonal (i.p.),
intragastric (i.g.) or intranasal (i.n.) immunisation, and that the adjuvant effects of CrylAc is
comparable to that of cholera toxin (CQuerrero et al. 2004; VazgrPadron et al1999a,b; 2000;
MorenaFierros et al.2003) It is uncertain whether this applies to the same extent to other Cry
proteins.A possible immunogenicity and adjuvanticity of Cry proteins has been considered by EFSA
and VKM (EFSA 2008, VKM 2012).

AiBystander sensitisationo
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"Bystander s eaw when an adjuvant imdood; @ an immune response against a food
antigen, results in increased permeability of the intestinal epithelium for other components in food.
Traditionally it was assumed that the epithelial cells of the intestine were petiyiatgned
together” by the soalled "tight junctions". Studies have however shown that these complex protein
structures are dynamic and that they can be opened up by different stimuli.

Both in vitro andin vivo experiments have demonstrated that whelg@response which can result

in a complement activation (among other) is not balanced by an IgA response, the epithelial barrier
may become leaky, allowing unwanted proteins to enter the body (byspmrration) and possibly

lead to allergic sensitision (Brandtzaeg & Tolo 1977; Lim & Rowley 1982).

Additional information can be found in the report by VKM on@gry ot ei ns and adj uvant
risk assessment of the adjuvant effects of Cry proteins from genetically modified plants used in food
and fodderdg. (VKM 2012

46 Nutritional assessment of GM food/feed

Compositional analyses of maize NK603 x MONB810 indicate nutritional equivalence to t&vhon
control maize witha comparable genetic background and to the published range of values in the
literature.Spraying with glyphosate herlaies did not affect the nutritionabmposition of the maize.

The rutritional equivalencéhas beerfurther supported by poultry feedingstudy where broiler
chickens were fed over a-4fay period with diets containing grain from herbic{glyphosate}reated
NK603 x MON810 maize. The study is described in section 4.6.2.

4.6.1 Intake information/exposure assessment

In Norway, the it import of maize staplée.g. flour, starch and mixed producisas 7600 tons in
2007, corresponding td.4 g dry weight/person/dagr an estimated daily energy inta&e0.6 %from
maize stapldor adults (Vikse 2009, unpublishedi comparison the daily intake in Europe is 8.8 g
dry weight/person/dayThe production of maize porridge for chiteh in Norway in 2007 was
approximately37.5 tons,corresponding td..7 g dry weightthild/day, or an estimated daily energy
intakeof 0.6 %from maize staple for a®onthold child The estimated median daily intake of sweet
maizein Norwayis 3.25 g/day, with a 97.5 percentile of 17.5 g/day.

Based on these numbetise estimatednean dailyintakes of CP4 EPSPS protein from maize staple by
adultsand 6 month old childreim Norwaywould be~ 53 and~ 20 pg/day, respectivelybased on the
reported mean dry weigh{iLl2ug/g) value of CP4 EPSPS in NK603 grain from European trials in
1999. The correspondindaily intakes of CrylAb would be far less, given the much lower levels of
Cry1Ab found in both MON810 and NK603 x MON810 maize.

The estimated mean intakevelsmentioned abovare several orders of magnitude below the levels
shown to have no effect in laboratory itology testing. Also, these levels are considerably below the
proposed threshold of toxicological concern (TTC) level of 1800 pg/person/day (Class 1, oral
exposure) for chemicals considered to have a low potential for toxicity based on metabolism and
mechanistic data (Vermeire et &#010). Transgenic proteins produced by genetically modified plants
are generally considered ntoxic to humans.

This dietary exposure assessment is very conservative, as it assumes that all consumed maize consists
of maizeNK603 x MON810and that protein levels are not reduced by processing.
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The VKM GMO Panel notes that farm (production) animals e.g. pigs and poultry often are fed diets
with a substantial inclusion of unprocessed maize grain, and that the exposure &nicapsgeins

from maizeNK603 x MON810may be higher for these animals.

4.6.2 Nutritional assessment of feed derived from the GM plant

Feeding studies withnaizeNK603 x MON810

A 42-day feeding study on broiler chickens

Nutritional equivalencef NK603 x MON810to nonGM maizehas been shown in a 42y feeding
study with broiler chickens. The study was completedNiovember 2000In the study, grain from
NK603 x MON810maize, thenontransgenic control line (RX 73@nd $x commercially availble
maizehybridswere used. Analyses for potential contamination and for nutritional composition were
performed. NK603 x MON810 was formulated into representative poultry die¢ssx commercially
available maize hybrids (grown in 2000) were obtainedin US growersSC1096, SC1087, and
SC1140 (Fayette County, Ohio); 4sow 740, Pioneer 34B23, and DEKALB 626 (ClintGounty,
lllinois). Mycotoxin and pesticidescreens of the grain usedthese experiments were conducted prior
to initiation of each expement to verify that levels were below the limid§ concern for broiler
performanceA total of 800 Ros€obb dayold broiler chicks weralistributed on eight treatment
groups within a randomisedolock design The dets were formulated to National Research Council
(NRC) requirements and contained between 50 and 65% of fgoameither NK603x MON810, a
nontransgenic contrplor six commercially available maize hybrids. Animal performance was
evaluated by measuringze weight at day 0 and day 42, total feed intake, feed efficiency and a
comprehensive set of carcass measurements. All measurements recorded, including chick mortality,
were similar across diets containing maize grain from NK603 x MON810 nwin&rol and the six
commercial hybrids. The study showeddiet relatedbiologically significantdifferencesamong the
chickens,when comparing results of the measured parameters for NK603 x MON810 owaiire)

or the six commercial hybrids (Taylor et al. 2003).

4.7 Conclusion

A whole food feedingtudyperformedon broilersdid not indicate any adverse health effects of maize
NK603 x MONB810, and shows that maize NK603 x MONS810 is nutritionally equivalent to
conventional maize. The CEZPSPS or CrylAb proteirdo not show sequence resemblance to other
known toxins or IgE allergens, nor have they been reported to cause IgE mediated allergic reactions.
Some studies have however indicated a potential role ofpfitgins as adjuvants in allergic
reactions.

Based a current knowledge, the VKM GMO Panel concludes that maize NK603 x MONS810 is
nutritionally equivalent to conventional maize varieties. It is unlikely that the CrylAb olEBBPS
proteins will introduce a toxic or allergenic potential in food or feed dase maize NK603 x
MONB810 compared to conventional maize.
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5 Environment al ri sk assessmen

5.1 Unintended effects on plant fithess due to the genetic modification

Maize (Zea maysL.) is an annual plant and member of the grass family Poacea. The species,
originating from Central America, ikighly domesticated and generally unable to survive in the
environmentwithout management intervention (Eastham & Sweet 2008}ize propagateby seed
produced predominantly by crepsllination (OECD 2003). In contrast to weedy plants, maize has a
pistillate inflorescence (ear) with a cob enclosed with husks. Due to the structure of the cebdshe s
remain on the cob after ripeniagd naturbdissemination of the kernels rarely occurs.

The survival of maize in Europe is limited by a combination of absence of a dormancy phase resulting
in a short persistence, high temperature requirements for germination, low frost tolerance, low
competitivaness and susceptibility to plant pathogens, herbivores and climatic conditions (van de Wiel
et al. 2011). Maize plants cannot survive temperatures below 0°C for more than 6 to 8 hours after the
growing point is above ground (OECD 2003), and in Norwayraost of Europe, maize kernels and
seedlings do not survive the winter cold (Gruber et al. 2008). Observations made on cobs, cob
fragments or isolated grains shed in the field during harvesting indicate that grains may survive and
overwinter in some regionia Europe, resulting in volunteers in subsequent crops. The occurrence of
maize volunteers has been reported in Spain and other European regions (e.g. Gruber et al. 2008).
However, maize volunteers have been shown to grow weakly and fisyechronouslywith the

maize crop (Palaudelmas et al. 2009). Cqudtination values recorded were extremely variable
among volunteers, most probably due to the loss of hybrid vigour and uniformity. Overall cross
pollination to adjacent plants was estimated as being lo

Despite cultivation in many countries for centuries, smediated establishment and survival of maize
outside cultivation or on disturbed land in Europe is rare (BEETLE Report 2009). Maize plants
occasionally grow in uncultivated fields and by roddsi However the species is incapable of
sustained reproduction outside agricultural areas in Europe and -isvamive of natural habitats
(Eastham & Sweet 2002; Devos et al. 2009). There are no native or introduced sexually cross
compatible species itné European flora with which maize can hybridise and form backcross progeny
(Eastham & Sweet 2002; OECD 2003). The only recipient plants that candsfertilised by maize

are other cultivated maize cultivars.

It is considered very unlikely that thetablishment, spread and survival of madi#€603 x MON810

would be increased due to the insect resistance and herbicide tolerance traits. The herbicide tolerant
trait can only be regarded as providing a selective advantage for the GM maize plant whelerand
glyphosate based herbicides are applied. Similarly insect resistance againstcotetgiterarpests

provides a potential advantage in cultivatior\i€603 x MONB810 under infestation conditions. It is
considered very unlikely that maizéK603 x MON810 plants or their progeny will differ from
conventional maize cultivars in their ability to survive as volunteers until subsequent seasons, or to
establish feral populations under European environmental conditions.

Field trials carried out by the plicant do not indicate altered fithess of malt€603 x MON810
relative to its conventional counterpart. A series of field trials with midik603 x MON810 were
carried outacrossthreelocationsin France in 2000 (compositional assessment)faadlocatons in
the USA in 20@ (phenotypic and agronomic assessmédnpplication EFSA/GMO/UK/20401).
Information on phenotypic (e.g. crop physiology, morphology, development) and agronomic (e.qg.
grain yield) characteristics was provided to assess the agropeniccmance of maize in comparison
with its conventimal counterpart (see section B.Data from the field trials shows no statistical
significant differences for the parameters assessed
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In addition to the data presented by the applicant, the VKM GMi@eIHs not aware of any scientific
reports indicative of increased establishment or spread of WN&&63 x MON81(Q or changes to its
survivability (including ovetwintering), persistence or invasive capacity. Because the general
characteristics of maizdK603 x MON810are unchanged, insect resistance and glyphosate tolerance
are not likely to provide a selective advantage outside of cultivation in Europe. The VKM GMO Panel
is of the opinion that the likelihood of unintended environmental effects basestairishment and
survival of maizeNK603 x MON810will not differ from that of conventional maize varieties.

5.2 Potential for gene transfer

A prerequisite for any gene transfer is the availability of pathways for the transfer of genetic material,
either trough horizontal gene transfer of DNA, or vertical gene flow via pollen or seed dispersal.
Exposure of microorganism® transgenic DNA occurs during decomposition of plant material
remaining in the field after harvest comes frompollen deposited on cultivated areas or the field
margins TransgenicDNA is also a component of a variety of food and feed products derived from
maize NK603 x MON810 This means that microrganisms in the digestivigact in humans and
animals (both domesticataahimals and other animals feeding on fresh or decaying plant material
from the transgenic maize line) may be exposeddarmssgenidNA.

Maize is the only representative of the gedaain Europe, and there are no crassnpatible wild or

weedy relativesoutside cultivation with which maize can hybridise and form backcross progeny
(Eastham & Sweet 2002; OECD 2003). Vertical gene transfer in maize therefore depends-on cross
pollination with other conventional or organic maize varie#ddlsmaize varietiesvhich are cultivated

in Europe can interbreedIn addition, unintended admixture/adventitious presences of genetically
modified material/transgenes in seeds represent a possible way for gene flow between different
production systems.

5.2.1 Plant to micro-organisms gene transfer

Experimental studiebaveshown that gene transfer from transgenic plants to bactariy occurs
under natural conditions and that such trandégrends on the presence of DNéquencesimilarity
betweerthe DNA of the transgeic plantandthe DNA of the bacteribrecipient(Nielsen et al. 2000;
De Vries &Wackernagel 2002eviewed in EFSA 2004, 2009b; Bensasson et al. 2004; VKM 2005f).

Based orestablished scientific knowledge of tharriers for gene transfer between unrelated species
and the experimentalresearch on horizontal transfer of genetic material from plants to
microorganisms, there i®day little evidence pointing ta likelihood of random transfer of the
transgenepresat in maizeNK603 x MON810to unrelated species such as bacteria.

It is howeverpointed out that there are limitations in the methlogy used in thesexperimental
studies (Nielsen & Townsend 200&Experimental studiesf limited scale should be infgneted with
caution giventhe scaledifferences between what can be experimental investigation and commercial
plantcultivation.

Experiments have been performed to study the stability and uptake of DNA from the intestinal tract in
mice after M13 DNA wasdministered orally. The DNA introduced was detected in stool samples up
to seven hours after feedingmall amounts (<0.1%) could be traced in the blood vessels for a period
of maximum 24 hours, and M13 DNA was found in the liver and spleen for up tou2d(8chubbert

et al.1994). By oral intake of getieally modified soypeanit has been shown that DNA is more stable

in the intestine of persons with colostomy compared to a control group (Netherwood(@€4al No

GM DNA was detected in thedces fron the control groupRizzi et al. (2012) provides an extensive
review of the fate of feederived DNA in the gastrointestinal system of mammals.
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In conclusion, the VKM GMO Panel consider it is unlikely that the introduced gene from maize
NK603 x MON810will transfer and establish in the genome of microorganisms in the environment or
in the intestinal tract of humans or animals. In the rare, but theoretically possible case of transfer of
thecp4 epspsindcrylAbgenes frorNK603 x MON810to soil bacteria, no novel property would be
introduced into or expressed in the soil microbial communitieghese genes are already present in
other bacteria in soillTherefore, no positive selective advantage that would not have been conferred
by natiral gene transfer betwebacteria is expected

5.2.2 Plant to plant gene flow

Considering the intended uses of ma€603 x MON810(excluding cultivation) and the physical
characteristics of maize seeds, possible pathways of gene dispersal arpilimgm and dispersal of
pollen from potential transgenic maize plants originating from accidental grain spillage during
transport antbr processing

The extent of crospollination to other maize cultivars will mainly depend on the scale of accidental
release during transportation and processing, and on successful establishmentbseglent
flowering of the maize planFor maize, any vertical gene transfer is limited to other varietigeaf
maysplants as populations of sexually compatible wildtreés of maize are not known in Europe
(OECD 2003).

Survival of maize plants outside cultivation in Europe is mainly limited by a combination of low
competitiveness, absence of a dormancy phase and susceptibility to plant pathogens, herbivores and
frost. As for any other maize cultivars, GM maize plants would only survive in subsequent seasons in
warmer regions of Europe and are not likely to establish feral populations under European
environmental conditions. In Norway, maize plants from seed spillagasiooally grow on tips,

waste ground and along roadsides (Lid & Lid 2005).

The flowering of occasional feral GM maize plants origination from accidental release during
transportation and processing is however unlikely to disperse significant amounts of GM maize pollen
to other maize plants. Field observations performed on maizateehs after GM maize cultivation in

Spain revealed that maize volunteers had a low vigour, rarely had cobs and produced pollenthat cross
pollinated neighbour plants only at low levels (Palaudelmas et al. 2009).

As maizeNK603 x MON810has no altered suval, multiplication or dissemination characteristics,
the VKM GMO Panel is of the opinion that the likelihood of unintended environmental effects as a
consequence of spread of genes from this GM maize in Norway will not differ from that of
conventionalmaize varieties. The likelihood of cregsllination between cultivated maize and the
occasional feral maize plants resulting from grain spillage is considered extremely low.

5.3 Interactions between the GM plant and target organisms

The genetically modied maizeMONB810 has been developed to provide protection against certain
lepidopteran target pestich agshe European corn bor@ECB, Ostrinia nubilalig, and some species
belonging to the genuUSesamia.The insect resistence is achiewxbtbugh expression @hetruncated
crylAb gene derived frorBacillus thuringiensisubspkurstaki a common soil bacterium.

The European corn borer is widely distributed in Europe covering the Iberian Peninsula, Czech
Republic and Slovakia, southwedtkrance, northern Italy and the southern regions of Germany and
Poland. The Mediterranean corn borer is present in the Mediterranean region (Andreadis 2011). There
are ten reports dD. nubilalisin Norway, restricted to the counties of Vestfold, TelemaukstAgder
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and Vest AgderSesamiaspp. has not been reported in Norway. There are no repo@is rofbilalis
attaining pest status in Norway, and the Plant Clinic (Planteklinikken) at Bioforsk has never received
samples of this pest or plant matedalmaged by this pest (K. @rstad pers. com.). Consequently, there
are no insecticides authorised or previous applications for registrations of insecticides against this
herbivore in Norway.

Considering the intended uses of ma#€603 x MON81Q excluding altivation, the environmental
exposure is limited to exposure through manure and faeces from the gastrointestinal tract mainly of
animals fed on the GM maize as well as to the accidental release into the environment of GM seeds
during transportation and geessing and subsequently to potential occurrence of sporadic feral plants.
Thus the level of exposure of target organisms tcCty&Ab protein is likely to be extremely low and

of no ecological relevance.

5.4 Interactions between the GM plant and nortarget organisms (NTOs)

Considering the intended uses of maize stAlik603 x MONB81Q excluding cultivation,the
environmental risk assessment is concerned with accidental release of GM maize viable grains into the
environment during transportation and processing, and exposure through manure and faeces from the
gastrointestinal tracts of animals fed the GM maize.

Cry proteins are degraddxy enzymatic activity in the gastrointestinal tract, meaning that only very
low amountswould remain intact to pass out in faedegy. Lutz et al. 2005Guertler et al. 2008).
There would subsequently, be further degradation o€tlyeroteirs in the manure and faeces due to
microbial processesn addition, there will be further degradation of Cry proteins in soil, reducing the
possibility for the exposure of potentially seéin& nontarget organismsAlthough Cry proteins bind
rapidly on clays and humic substances in the soil and thereby reducing their availability to
microorganisms for degradation, there is little evidence for the accumulation &lCpyotein from

GM plants in soil (Icoz & Stotzky 2008 Data supplied by the applicant indicate that a limited amount
of the Cry1Ab protein enters the environment due to expression in the grains (mean valgaugfy

d.w). In addition, the data show that at least 99% of mialgtproduced CrylAb protein was rapidly
degraded in simulated gastric fluid.

In conclusion, the VKM GMO Panel considers that the exposure of potentialtarget organisms
to the CnlAb proteinis likely to be very low and of necologicalrelevance

5.5 Potential interactions with the abiotic environment and biochemical
cycles

Considering the intended uses of mai€603 x MONB81Q which exclude cultivation, and the low
level of exposure to the environment, potential interactions of the GM pldht the abiotic
environment and biogeochemical cycles were not considered an issue by the VKM GMO Panel.

5.6 Conclusion

Considering the intended uses of mai#€603 x MON81Q excluding cultivation, the environmental

risk assessment is concerned with accidental release into the environment of viable grains during
transportation and processing, and indirect exposure, mainly through manure and faeces from animals
fed grains frommaizeNK603 x MON810
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Maize NK603 x MON810has no altered survival, multiplication or dissemination characteristics, and
there are no indications of an increased likelihood of spread and establishment of feral maize plants in
the case of accidental rake into the environment of seeds from malg&03 x MON810 Maize is

the only representative of the gerdesain Europe, and there are no crasenpatible wild or weedy
relatives outside cultivation. The risk of gene flow from occasional feral GM maeamtspto
conventional maize varieties is negligible. Considering the intended use as food and feed, interactions
with the biotic and abiotic environment are not considered to be an issue.

6 Posnar ket enviamintmernit md m

Directive 2001/18/EC intrastes an obligation for applicants to implement monitoring plans, in order

to trace and identify any direct or indirect, immediate, delayed or unanticipated effects on human
health or the environment of GMOs as or in products after they have been platiesl oarket.
Monitoring plans should be designed according to Annex VIl of the Directive. According to Annex
VII, the objectives of an environmental monitoring plan are 1) to confirm that any assumption
regarding the occurrence and impact of potential agvexffects of the GMO or its use in the
environmental risk assessment (ERA) are correct, and (2) to identify the occurrence of adverse effects
of the GMO or its use on human health or the environment which were not anticipated in the
environmental risk agssment.

Postmarket environmental monitoring is composed of egsific monitoring and general
surveillance (EFSA 2011c). Caspecific monitoring is not obligatory, but may be required to verify
assumptions and conclusions of the ERAgreas generalurveillance is mandatory, in order to take
account for general or unspecific scientific uncertainty and any unanticipated adverse effects
associated with the release and management of a GM plant. Due to different objectives between case
specific monitorig and general surveillance, their underlying concepts differ. -Saesafic
monitoring should enable the determination of whether and to what extent adverse effects anticipated
in the environmental risk assessment occur during the commercial use of aa@iViapld thus to

relate observed changes to specific risks. It is triggered by scientific uncertainty that was identified in
the ERA.

The objective of general surveillance is to identify unanticipated adverse effects of the GM plant or its
use on human ladth and the environment that were not predicted or specifically identified during the
ERA. In contrast to casgpecific monitoring, the general status of the environment that is associated
with the use of the GM plant is monitored without any preconcdiypdthesis, in order to detect any
possible effects that were not anticipated in the ERA, or that areédomgor cumulative.

No specific environmental impact of genetically modified maize NK603 x MON810 was indicated by
the environmental risk assessthand thus no case specific monitoring is required. The VKM GMO
Panel is of the opinion that the monitoring plan provided by the applicant is in line with the intended
uses of maize NK603 x MON810
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/7 Data gaps

1 Adjuvanticity
There are many knowledge gaps related to assessment of adjuvants. Most of the immunologic
adjuvant experiments have been performed using CrylAc. Whether the other Cry proteins
have similar adjuvant properties is unknown.

The guantities of Cry proteina genetically modified maize and soya are marginal compared
with the amounts of other adjuvants that are natural components of food. However, the extent
to which these naturally occurring adjuvants and Cry proteins contribute to the development
of allemjies is largely unknown. Determination of their importance is hampered by the lack of
validated methods for measuring adjuvant effects.

The possibility that Cry proteins might increase the permeability of the intestinal epithelium
and theeby lead to Bystander" sensitgion to strong allergens in the diet of genetically
susceptible individuals cannot be completely excluded. This possibility could be explored in a
relevant animal model.

One element of uncertainty in exposure assessment is the fldakowledge concerning
exposure via the respiratory tract and the skin, and also the lack of quantitative understanding
of the relationship between the extent of exposure to an adjuvant and its effects in terms of
development of allergies.

9 Herbicide residue levels
Herbicide residue levels on plants with engineered resistance to one or two broad spectrum
herbicidescould entail higher levels of herbicide residue cocktails compared to plants
produced by conventiondarming practicesSince it is difficlt to predict the toxicity of
cocktails from the toxicity of the single components, therencertainty related to risk of
confounding effects such as additive or synergistic effects betweerdidees in herbicide
resistant plantsThe transgene techlogy used can possibly lead to different metabolic
products of the applieterbicides from what is expected from conventional usage. The risk
assessment of herbicides shotdkle into account plants with altered metaboligtnpresent
the changes relatei herbicide residues of genetically modified plants as a result of the
application of planprotection products fall outside the remit of the Norwegian VKM panels.
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8 Concl gsi on

Molecular characterisation

The stackedmaize NK603 x MON810 was produced by onventional crossingf the single maize
events NK603 and MON81(Gouthern blotand PCRanalyses have shown that the recombinant
insertsfrom the parental eventare retainedn the stackedevent, and that their structures are intact.
Gemtypic stability of the inserts has previously been demonstridedhe single eventsProtein
measurements show comparable level€Bfi EPSPS and CrylAb forage and grain samples from
maizeNK603 x MON810to those measured in maiké&603 and MONB810, respévely.

The VKM GMO Panel considers the molecular characterisation of m#{&®3 x MON810 and its
parental eventslK603 and MON81®&atisfactory

Comparative assessment

The applicant has performed comparative analyses of data from field trials locataizéngrowing

regions ofEuropeand USAin 2000 and 2002Vith the exception of small intermittent variations and

the insect resistance and herbicide tolerance conferred by the CrylAb and CP4 EPSPS proteins, the
results showed no biologically significant differences between maize stack NK603 x MON810 and
convenional control. Based on the assessment of available data, the VKM GMO Panel concludes that
maize NK603 x MON810 is compositionally, agronomically and phenotypically equivalent to its
conventional counterpart, except fiar the introduced characteristicand that its composition fell

within the normal ranges of variation observed among@bhvarieties.

Food and feed risk assessment

A whole food feedingtudyperformedon broilersdid not indicate any adverse health effects of maize
NK603 x MON810, and stws that maize NK603 x MON810 is nutritionally equivalent to
conventional maize. The CEZPSPS or CrylAb proteins do not show sequence resemblance to other
known toxins or IgE allergens, nor have they been reported to cause IgE mediated allergic reactions.
Some studies have however indicated a potential role ofpfitgins as adjuvants in allergic
reactions.

Based on current knowledge, the VKM GMO Panel concludes that maize NK603 x MONS810 is
nutritionally equivalent to conventional maize varieties. lnikely that the CrylAb or CREPSPS
proteins will introduce a toxic or allergenic potential in food or feed based on maize NK603 x
MONB810 compared to conventional maize.

Environmental risk assessment

Considering the intended uses of ma€603 x MON81(Q excluding cultivation, the environmental

risk assessment is concerned with accidental release into the environment of viable grains during
transportation and processing, and indirect exposure, mainly through manure and faeces from animals
fed grains fronmaizeNK603 x MON810

Maize NK603 x MON810has no altered survival, multiplication or dissemination characteristics, and
there are no indications of an increased likelihood of spread and establishment of feral maize plants in
the case of accidental rake into the environment of seeds from maig&03 x MON810 Maize is

the only representative of the genus Zea in Europe, and there are rooenpsgible wild or weedy
relatives outside cultivation. The VKM GMO Panel considers the risk of gene flowdcooasional

feral GM maize plants to conventional maize varieties to be negligible in Norway. Considering the
intended use as food and feed, interactions with the biotic and abiotic environment are not considered
by the GMO Panel to be an issue.
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Overall conclusion

Based on current knowledge, the VKM GMO Panel concludes that maize NK603 x MONS810 is
nutritionally equivalent to conventional maize varieties. It is unlikely thaCté EPSPS and CrylAb
proteins will introduce a toxic or allergenic potential food or feed based on maize NK603 x
MONB810 compared to conventional maize.

The VKM GMO Panellikewise concludes that maiz&lK603 x MON81Q based on current
knowledge, is comparable to conventional maize varieties concerning environmental risk in Norway
with the intended usage.

44
EFSA/GMO/UK/2004/011 Genetically modified maize NK603 x MON810



Norwegian Scientific Committee for Food Safety (VKM) 14/304i final

Ref ersence

Andreadis S (2011) Origin and taxonomic status of the Palearctic population of the stem borer
SesamianonagiodegLefébvre) Lepidoptera: Noctuidae. Biological Journal of the Linnean
Society 103: 904922

BakkeMcKellep A, Koppang EO, Gunnes G, Sanden M, Hemredadeverk T, Krogdahl A2007)
Histological, digestive, metabolic, hormonal and some immune factor =ponatlantic
salmon,Salmo salal ., fed genetically modified soybeans. Journal of Fish Diseases, 30(2):
65-79. doi:10.1111/1.1362761.2007.00782.x

Batista R Nunes B, Carmo M, Cardoso C, José HS, de Almeida AB, Manique A, Bento L, Ricardo
CP, Oliveira MM (2005 Lack of detectable allergenicity of transgenic maize and soya
samplesJournal of Allergy and Clinical Immunolog$16: 403410.

BEETLE report (2009). Long term effects of genetically modified (GM) crops on health and the
environmentificluding biodiversity): prioritization of potential risks and delimitation of
uncertainties. German Federal Office of Consumer Protection and Food Safety, BLaU
Umweltstudien and Genius GmbH.
http://ec.europa.eu/environment/biotechnology/pdf/beetle_report.pdf

Bensasson D, Boore JL, Nielsen KM (2004) Genes without frontiers. Heredity 928983

Berberich SA, Lee TC (1994 haracterisationf purified Bacillus thuringiensivar. kurstakiHD-1
trypsinresistant core protein produceddrcherichia coliMonsanto Technical Report,
MSL 13479.

Brandtzaeg P, Tolo K (1977) Mucosal penetrability enhanced by s#etined antibodies. Nature
266: 262263.

BrooksBS (2000) CP4 EPSPS Microbial Protein (FL): Acute Oral Toxicity Study irl@ice,
conducted by Toxicology and Environmental Research and Consulting, The Dow
Chemical Company, Michigan, USA. Laboratory Study ID 991249.

Chao E, Krewski D (2008) A riskased classification scheme for genetically modified foods I:
Conceptual development. Regul. Toxicol. Pharmacol. 52: 228

Clark JH, Ipharraguerre IR00]) Livestock performance: Feeding biotech crops. J. Dairy Sci.84, E.
Suppl., E9E18, 237249

Codex Almentarius (2003) Guideline for the Conduct of Food Safety Assessment of Foods Derived
From RecombinaADNA Plants. CAC/GL 48003. Food and Agricultur®rganisation
Codex Alimentarius Commission, Rome.

de Vries J, Wackernagel W (2002) Integration oéfgn DNA during natural transformation of
Acinetobacter sp. by homologdwcilitated illegitimate recombination. The Proceedings of
the National Academy of Sciences USA 99: 229499

45
EFSA/GMO/UK/2004/011 Genetically modified maize NK603 x MON810


http://ec.europa.eu/environment/biotechnology/pdf/beetle_report.pdf

Norwegian Scientific Committee for Food Safety (VKM) 14/304i final

Devos Y, Demont M, Dillen K, Reheul D, Kaiser M, Sanvido O (2009) Deistence of
genetically modified (GM) and ne@M crops in the European Union. Agronomy for
Sustainable Development 29:-30

Dien BS, Bothast RJten LB, Barrios L, Eckhoff SR (2002) Fate of Bt Protein and Influence of Corn
Hybrid on Ethanol Productio Cereal Chem 79(4): 5&85.

Donkin S5, Velez JC, Totten AK, Stanisiewski EP, Hartnell GF (2003) Effects of feeding silage and
grain from glyphosate tolerant or insgxbtected corn hybrids on feed intake, ruminal
digestion, and milk production ihairy cattle. J Dairy Sci 86780 1788

Eastham K, Sweet J (2002) Genetically modified organisms (GMO): The significance of gene flow
through pollen transfer. Environmental issue report. No 28. European Environment
Agency (EEA), Copenhagen.
http://reports.eea.eu.int/environmental_issue_report_2002_28/en

EFSA (2004) Opinion of the Scientific Panel on Genetically Modified Organisms on the use of
antibiotic resistancgenes as marker genes in genetically modified pldrite EFSA
Journal, 48, 418. http://www.efsa.europa.eu/en/science/gmo/gmo_opinions/384.html

EFSA (2005)0pinion of the Sientific Panel on Genetically Modifie@rganisms on an application
(Reference EFSAMO-UK-200401) for the placing on the market of glyphosate
tolerant and insectresistaggnetically modified maize NK603 x MON810, for food and
feed uses und&egulation EC) No 1829/2003 from Monsantdhe EFSA Journal 309:
1-22
http://www.gmo
compass.org/pdf/regulation/maize/NK603xMOM810 _maize_opinion_efsa_1829.pdf

EFSA (2006) Guidance document of the Scientific Panel on Genetically Modified Organisms for the
risk assessment of genetically modified plants and derived food and feed. ISBN: 92
9199019-1. European Food Safety Authority, Parma, Italy. 100 p.
http://www.efsa.europa.eu/en/science/gmo/gmo_guidance/660.html

EFSA (2009afcientific Opinion of the Panel on Genetically Modified Organisms on applications
(EFSA GMORX-MONB810) for the renewal of authorisation for the continued marketing
of (1) existing food and food ingredients produced from genetically modified insect
resistam maize MONB810; (2) feed consisting of and/or containing maize MON810,
including the use of seed for cultivation; and of (3) food and feed additives, and feed
materials produced from maize MONB810, all under Regulation (EC) No 1829/2003 from
MonsantoEFSAJournal, 1149,-B5. DOI: 10.2903/j.efsa.2009.1149
http://www.efsa.europa.eu/en/efsajournal/doc/1149.pdf

EFSA (200®) Use of antibiotic resistance genes as marker genes in geneticaliffed plants.
Scientific Opinion of the Panel on Genetically Modified Organisms (GMO) and the Panel
on Biological Hazards (BIOHAZ). The EFSA Journal 103421
http://www.efsa.europa.eu/cs/BlobServer/Statement/gmo_biohaz_st _ej1108 Consolidate
dARG_en.pdf?ssbinary=true

EFSA (201@) Guidance on the environmental risk assessment of genetically modified plants.
Scientific option from te EFSA Panel on Genetically Modified Organisms (GMO). The
EFSA Journal 8 (11):111
http://www.efsa.europa.eu/en/efsajournal/doc/1879.pdf

46
EFSA/GMO/UK/2004/011 Genetically modified maize NK603 x MON810


http://reports.eea.eu.int/environmental_issue_report_2002_28/en
http://www.efsa.europa.eu/en/science/gmo/gmo_opinions/384.html
http://www.gmo-compass.org/pdf/regulation/maize/NK603xMOM810_maize_opinion_efsa_1829.pdf
http://www.gmo-compass.org/pdf/regulation/maize/NK603xMOM810_maize_opinion_efsa_1829.pdf
http://www.efsa.europa.eu/en/science/gmo/gmo_guidance/660.html
http://www.efsa.europa.eu/en/efsajournal/doc/1149.pdf
http://www.efsa.europa.eu/cs/BlobServer/Statement/gmo_biohaz_st_ej1108_ConsolidatedARG_en.pdf?ssbinary=true
http://www.efsa.europa.eu/cs/BlobServer/Statement/gmo_biohaz_st_ej1108_ConsolidatedARG_en.pdf?ssbinary=true
http://www.efsa.europa.eu/en/efsajournal/doc/1879.pdf

Norwegian Scientific Committee for Food Safety (VKM) 14/304i final

EFSA (2010b) Scientific Opinion on the assessne allergenicity of GM plants and microorganisms
and derived food and feed. EFSA Journal 2010; 8(7):1700. [168pp.].
doi:10.2903/j.efsa.2010.1700.

EFSA (2011a) Guidance for risk assessment of food and feed from genetically modified plants. The
EFSA Jairnal 9(5): 2150http://www.efsa.europa.eu/en/efsajournal/doc/2150.pdf

EFSA (2011b) EFSA Panel on Genetically Modified Organisms (GMO). Scientific Opinion on
Guidance on selection obmparators for the risk assessment of genetically modified
plants and derived food and feed. EFSA Journal 9(5):2149

EFSA (2011c) Guidance on the Pd&rket Environmental Monitoring (PMEM) of genetically
modified plants. The EFSA Journal 9(8):2316

EFSA (2013) Scientific Opinion on an application from PioneerBied International and Dow
AgroSciences LLC (EFSAMO-NL-200523) for placing on the market of genetically
modified maize 59122 for food and feed uses, import, processing and cultivatem und
Regulation (EC) No 1829/20031. The EFSA Journal 11: 3135
http://www.efsa.europa.eu/en/search/doc/3135.pdf

FAO/WHO, (2001) Evaluation of allergenicity of genetically modified foods. lepdt of a Joint
FAO/WHO Expert Consultation on Allergenicity of Foods Derived from Biotechnology.
Food and AgricultureOrganisationof the United Nations/World Healtrganisation
(FAO/WHOQ), January 225, Rome, ltaly.

Fernandes TJR, Oliveria MBPP, Matré2013) Tracing transgenic maize as affected by breadmaking
process and raw material for the production of a traditional maize bread, broa. Food
Chemistry 138(1); 68892.

Fernandez A, Mills EN, Lovik M, Spoek A, Germini A, Mikalsen A, Wal JM (2013) dgyahous
allergens and compositional analysis in the allergenicity assessment of genetically
modified plants. Food Chem Toxicol. 16(62C%.1 doi: 10.1016/j.fct.2013.08.023.

FrgystadSaugen MK, Lilleeng E, BakkklcKellep AM et al.(2009) Distal intestinajene expression
in Atlantic salmon $almo salaLt..) fed genetically modified maize. Aquacult. Nutr.
15(1): 104115. doi:10.1111/j.1362095.2008.00572.x

Gruber S, Colbach N, Barbottin A, Pekrun C (2008) fPastest gene escape and approaches for
minimizing it. Cab reviews: Perspective in Agriculture, Veterinary Science, Nutrition and
Natural Resource$, No. 015, 17 pp.

Guerrero GG, Dean DH, Morefigierros L (2004) Structural implication of the induced immune
response by Bacillus thuringiensis Cry proteins: role of therMinal region. Molecular
Immunology 41: 11771183

Guertler P, Lutz B, Kuehn R, Meyer HHD, Einspanier R, Killermann B, Albrecht C (2008) Fate of
recombinant DNA and CrylAb protein after isgjen and dispersal of genetically
modified maize in comparison to rapeseed by fallow deama dama European
Journal of Wildlife Research 54: 343.

47
EFSA/GMO/UK/2004/011 Genetically modified maize NK603 x MON810


http://www.efsa.europa.eu/en/efsajournal/doc/2150.pdf
http://www.efsa.europa.eu/en/search/doc/3135.pdf

Norwegian Scientific Committee for Food Safety (VKM) 14/304i final

Hammond B, Dudek R, Lemen J, Nemeth M (2004) Result of a 13 week safety assurance study with
rats fedgrain from glyphosate tolerant maize. Food and Chemical Toxicology, 42: 1003
1014

HammondBG, Dudek R, Lemen JKNemethMA (2006) Results of a 98ay safety assurance study
with rats fed grain from corn borgrotected corn. Food and Chemical Toxicology7:
10921099.

Hammond RG, Jez JM (2011) Impact of food processing on the safety assessment for proteins
introduced into biotechnologgerived soybean and corn crop®od Chem. Toxicol. 49:
711721

Hemre Gl, Sagstad A, Bakitdckellep AM (2007) Nutritional, physiological, and histological
responses in Atlantic salmo8almo salat. fed diets with genetically modified maize.
AgquacultNutr 13(3): 186199. doi:10.1111/j.1362095.2007.00465.x.

Icoz, Stotzky G (2008) Fate and effecténsiectresistant Bt crops in soil ecosystems. Soil Biology
and Biochemistry 40: 55%86

Jargensen S Evaluating primary (crylAb) and secondary effects (deoxynivalenol) of GM maize when
fed to zebrafishThesis201297161717.
https://bora.uib.no/bitstream/handle/1956/6130/97161717.pdf?sequence=1

Konig A, Codkburn A, Crevel RWR, Debruyne E, GrafstrodRy HammerlingU et al. (2004)
Assessment of the safety of foods derived from genetically modified (GM) dfops.
Chem. Toxicol42: 10471088

Lid J, Lid DT (2005) Norsk flora. Det Norske Samlaget, Oslo. 7. utde2&0s

Lim PL, Rowley D (1982) The effect of antibody on theestinal absorption of macromolecules and
on the intestinal permeability in adult mice. Int. Archs. Allergy Appl. Immun. 681611

Lutz B, Wiedermann S, Einspanier R, Mayer J, Albrecht C (2005) Degradation of CrylAb protein
from genetically modified mize in the bovine gastrointestinal tract. Journal of
Agricultural and Food Chemistry 53: 1433156

McCoy R L, Silvanovich A (2004) Bioinformatics analysis of the CrylAb protein produced in corn
event MON810 utilizing the AD5, TOXIN5, and ALLPEPTIDES dadaes. Monsanto
Technical Report MSL 19497

McClain J S. Silvanovich A (2007) Updated bioinformatics evaluation of the CrylAb protein in corn
MON 810 utilizing the AD7 allergen database. Monsanto Technical Report MSL
0020694.

Metcalfe DD, Astwood JD, Townsend R, Sampsbth, Taylor SL, Fuchs RL (1996) Assessment of
the allergenic potential of foods derived from genetically engineered crop plants. Crit Rev
Food Sci Nutr 36: 16486

Meyer T (1999) Comparison of amino acid seqeesimilarity of CrylF and PAT proteins to known
allergen proteins. Pioneer{Bred International, Inc

48
EFSA/GMO/UK/2004/011 Genetically modified maize NK603 x MON810


https://bora.uib.no/bitstream/handle/1956/6130/97161717.pdf?sequence=1

Norwegian Scientific Committee for Food Safety (VKM) 14/304i final

Nakajima O,Teshima R Takagi K, Okunuki H, Sawada J (200#)ISA method for monitoring
human serum IgE specific for CrylAb introduced igenetically nodified corn.Regul
Toxicol Pharmacol. 47(1):98.

Naylor M (1992) Acute Oral Toxicity Study dBtk HD-1 Tryptic Core Protein in Albino Mice: Lab
Project Number: 92069: 11985:ML92069. Unpublished study prepared by Monsanto Co.
264 p.

Naylor M (1993) Acute Oral Toxicity Study of CP4 EPSPS Protein in Albino Mice: Project Number:
92069: 11985: ME92-542/EHL 92223, October 1993. Unpublished study prepared by
Monsanto Co. 173 p.

Netherwood T, MartifDrde SM, O'Donnell AG, Gockling S, Graham J, Mas JC, Gilbert HJ
(2004) Assessing the survival of transgenic plant DNA in the human gastrointestinal tract.
Nature Biotechnology 2204209

Nielsen KM, van Elsas JD, Smalla K. (2000) TransformatioAdaietobactesp. 13(pFG4deltaptll)
with transgeit plant DNA in soil microcosms and effects of kanamycin on selection of
transformants. Applied Environmental Microbiology 66: 1227

Nielsen KM (2003) An assessment of factors affecting the likelihood of horizontal transfer of
recombinant plant DNAo bacterial recipients in the soil and rhizosph@alection of
Biosafety Reviews 1: 9649

Nielsen KM, Townsend J P (2004) Monitoring and modeling horizontal gene transfer. Nature
Biotechnology 22(9):1110114

OECD (2002) Consensus document on cortiposl considerations for new varieties of maiZed
may$9: Key food and feed nutrients, anti nutrients and secondary plant metabolites.
Organisation for Economic Goperation and Development, Paris. ENV/JM/MONO
(2002)25

OECD (2003) Consensus Documenttbe biology oZea maysubspMays(Maize). Series on
Harmonisation of Regulatory Oversight in Biotechnology (ENV/JM/MQNG®. 27, 19

Palaudelmas M, Pefias G, Melé E, Serra J, Salvia J, Plaladal A, Messeguer J (2009) Effect of
volunteers on ma&gene flow. Transgenic Research 18:-583

Pfister T, SchmidH, Luetkemeier H, Biedermariq Weber K (1996) CP4 EPSRfotein: repeated
dose oral toxicity (14lay feeding) study in ratRCC Poject 616307, AgrEvo Doc No:
A56694.Unpublished technicakport. AgrEvo Company

Poulsen LK (2004) Allergy assessment of foods or ingredients derived from biotechnology, gene
modified organisms, or novel foods. Mol. Nutr. Food Res. 484423

Raybould A, Kilby P, Graser G2013) Characterising microbial pei test substances and
establishing their equivalence with plgrbduced proteins for use in risk assessments of
transgenic crops. Transgenic Res 22i44®. DOI 10.1007/s1124812-9658 3

Ream JE1994) Assessment of the in vitro digestive fat8atillus thuringiensis subsp. kurstaki
HD-1 protein. Monsanto Technical RepdiSL 13425.

49
EFSA/GMO/UK/2004/011 Genetically modified maize NK603 x MON810



Norwegian Scientific Committee for Food Safety (VKM) 14/304i final

Rizzi AN, Raddadi C, Sorlini L, Nordgard L, Nielsen KM, Daffonchio D ( 2012) The stability and
degradation of dietary DNA in the gastrointestinal tract of mammaiplications for
horizontal gene transfer and the biosafety of GMOs. Crit. Rev. Food Science Nultr.
52:142161

Sagstad A, Sandevi, Haugland &, Hansen AC, Olsvik PA, Hemre GI (2007) Evaluation of stress
and immuneesponse biomarksers in Atlantic salm8ajmon salat_., fed different
levels of genetically modified maize (Bt maize), compared with its-isegenic parental
line and a commercial suprex maideurnal of Fish Diseast0: 201212

Sanden M, Berntssen MHG, Krogdahl A. et(aD05) An examinabn of the intestinal tract of
Atlantic salmonSalmo salal., parr fed different varieties of soy and maizeFish Dis.
28(6): 317330. doi:10.1111/j.1363761.2005.00618.x.

Sanden MKrogdahl A, BakkeMckellep AM et al.(2006) Growth performance aodgan
development in Atlantic salmoBalmo salat. parr fed genetically modified3M)
soybean and maize. AquacNutr 12(1): 1 14. doi:10.1111/j.1362095.2006.00367.

Sander$R, Lee TC, Groth MEAstwoodJD, Fuchs RL (1998) Safety assessmermsdéctprotected
corn. In: Thomas, J.A. (Ed.), Biotechnology and Safety Assessment. Taylor and Francis,
pp. 241246

Schubbert GW Lettmann C, Doerfler W (1994) Ingested foreign (phage M13) DNA survives
transiently in the gastrointestinal tract and entkesbloodstream of mice. Molecular &
general Genetics 242: 4304

Sissener NH, Martin SAM, Cash P, Hevrgy EM, Sanden M, Herr&@10) Proteomic Profiling of
liver from Atlantic Salmon$almo salarfed Genetically Modified Soy Compared to the
Nearisogenic norRGM Line. Mar.Biotechnol. 12: 27381.d0i:10.1007/s.1012609
92141

Sissener NH, Johannessen LE, Hevrgy EM. €P@ll1a) Genetically modified plants as fish feed
ingredientsBr. J. Nutr. 103: B15. doi:10.1017/S0007114509991401.

Sissener NHHemre GI, Lall SRet al.(2011b) Are apparent negative effects of feeding GM MON810
maize to Atlantic salmor§almo salaycaused by confounding factors? Br. J. Nutr. 106:
421 56

Taylor ML, Hartnell GF, Riordan SG, Nemeth MA, Karunanandaa K, Geordesti,0od JD (2003)
Comparison of broiler performance when fed diets containing grain from Roundup Ready
(NK603) YieldGard x Roundup Ready (MON810 x NK603), fitansgenic control, or
commercial corn. Journal of Poultryi€cce, 82:443153, and 83: 1758

US EPA (1996)Bacillus thuringiensirylA(b) DeltaEndotoxin and the genetic material necessary
for its production in all plants; Exemption from requirement of a tolerance 79(Suppl.
1):319320. Abstract 1322

US EPA (2001) Biopesticides Registration Actiooddment Bacillus thuringiensi$lant
Incorporated Protectantsttp://www.epa.gov/pesticides/biopesticides/pips/bt_brad.htm

US EPA (2005) Biopesticides Registration Action bmentBacillus thuringiensi€ry1Ab Corn,
http://www.epa.gov/opp00001/biopesticides/ingredients/tech_docs/brad_006481.pdf

50
EFSA/GMO/UK/2004/011 Genetically modified maize NK603 x MON810


http://www.epa.gov/pesticides/biopesticides/pips/bt_brad.htm
http://www.epa.gov/opp00001/biopesticides/ingredients/tech_docs/brad_006481.pdf

Norwegian Scientific Committee for Food Safety (VKM) 14/304i final

US EPA (2010) Biopesticides registration action document. CrylAb and Gadiffus thuringiensis
(Bt) Corn Plardincorporated Protectants.
http://iaspub.epa.gov/apex/pesticidegfCHEMICALSEARCH:30

van de Wiel CCM, van den Brink L, Bus CB, Riemens MM, Lotz LAP (2011) Crop volunteers and
climatic change. Effects of future climatic change on the occurrence of maize, sugar beet
and potato in the Netherlands. COGEM report (CBBM111).

Vazquez RI, Morend-ierros L, NeriBazan L, De La Riva GA, LépeRevilla R (1999a) Bacillus
thuringiensis CrylAc protoxin is a potent systemic and mucosal adjuvant. Scand J
Immunol. 49(6):5784

VazquezPadron, RI, Morend-ierros L, NeriBazan L, De La Riva, GA & LopeRevilla R (1999b)
Intragastric and intraperitoneal administration of CrylAc protoxin from Bacillus
thuringiensis induces systemic and mucosal antibody responses in mice. Life Sciences
64(21):18971912.

VazquezPadron RIJ, MenoFierros L, NeriBazan AF. et al. (2000) Characterization of the mucosal
and systemic immune response induced by CrylAc protein from Bacillus thuringiensis
HD 73 in mice. Brazilian J. Med. Biol. Research 33:15b

Vermeire T, van de Bovenkamp M, 8euin YB, Delmaar C, van Ehgelen J, Escher S, Marquart H,
Meijsyer T (2010) Exposure based waiving under REAREIgul. Toxicol. Pharmacol.
58 (3), 408420.

Vikse R (2009Betydning av mais i kostholdet i Nordénpublished report

VKM (2005a) Forelgpig lelserisikovurdering av genmodifisert maislinje NK603 x MONS810,
(EFSA/GMO/UK/2004/0). Uttalelse fra Faggruppe for genmodifiserte organismer
17.6.2005 Vitenskapskomiteen for mattrygghet, Oslo, Norge.
http://www.vkm.no/dav/dd42f00532.pdf

VKM (2005b) Forelgpig lelserisikovurdering av genmodifisert mais, MON863xMON810xNK603
EFSA/GMO/BE/2004/07. Uttalelse fra Faggruppe for genmodifiserte organismer
1.4.2005 Vitenskapskomiteen for mattrygghet, Oslo, Norge.
http://www.vkm.no/dav/51603a6905.pdf

VKM (2005c) Forelgpig helserisikovurdering av NK603 (C/EC/00/01) etter ny mat forordning
258/97/EF Uttalelse fra Faggruppe for genmodifiserte organism&B.2005
Vitenskapskomiteen for mattrygghet, Oslo, Norge.
http://vkm.no/eway/default.aspx?pid=277&trg=Main_6177&Main_6177=6187:1663876::0:6735:1
3:::0:0

VKM (2005d) Forelgpighelseisikovurdering av genmodifisert mais, MON863xNK603
(EFSA/GMO/UK/2004/0% etter forordning EC 1829/200Bttalelse fra Faggruppe for
genmodifiserte organism&r4.2005 Vitenskapskomiteen for mattrygghet, Oslo, Norge.
(http://vkm.no/eway/default.aspx?pid=277&trg=Content 6504&Main_6177=6504:0:31,2365&Co
ntent 6504=6187:2032247::0:6271:10:::0:0

VKM (2005e) Forelgpig helserisikovurdering av  genmodifisert mais 1507xNK603
(EFSA/GMO/UK/2004/05) Uttalelse fra Faggruppe for genmodifiserte organisgér
2005 Vitenskapskomiteen for mattrygghet, Oslo, Norge.

51
EFSA/GMO/UK/2004/011 Genetically modified maize NK603 x MON810


http://iaspub.epa.gov/apex/pesticides/f?p=CHEMICALSEARCH:30
http://www.vkm.no/dav/dd42f00532.pdf
http://www.vkm.no/dav/51603a6905.pdf
http://vkm.no/eway/default.aspx?pid=277&trg=Main_6177&Main_6177=6187:1663876::0:6735:13:::0:0
http://vkm.no/eway/default.aspx?pid=277&trg=Main_6177&Main_6177=6187:1663876::0:6735:13:::0:0
http://vkm.no/eway/default.aspx?pid=277&trg=Content_6504&Main_6177=6504:0:31,2365&Content_6504=6187:2032247::0:6271:10:::0:0
http://vkm.no/eway/default.aspx?pid=277&trg=Content_6504&Main_6177=6504:0:31,2365&Content_6504=6187:2032247::0:6271:10:::0:0

Norwegian Scientific Committee for Food Safety (VKM) 14/304i final

http://vkm.no/eway/default.aspx?pid=277&trg=Content 6504&Main 6177=6504:0:31,2365&656
3=6566:14&Content 6504=6187:1663891::0:6566:95:::0:0

VKM (2005f) Report from anAd Hoc Group appointed by the Norwegian Scientific Panel on
Genetically Modified Organisms and Panel on Biological Hazardse assessment on
potentially longterm health effects caused by antibiotic resistance marker genes in
genetically modified organisms based on antibiotic usage and resistance patterns in
Norway. Opinion 05/302-final. Norwegian Scientific Committee for Food Safety, Oslo,
Norway. 62 p.
http://www.vkm.no/eway/default.aspx?pid=277&trg=Content_6500&Main_6177=6500:0:31,2296
&Content 6500=6187:1685410:6295:14:::0:0

VKM (2007a) Endelig felserisikovurdering av genmodifisert mais MON8I1Dotifisering
C/DE/02/9. Uttalelse fra Faggruppe for genmodifiserte organisng€r.1.2007
Vitenskapskomiteen for mattrygghet, Oslo, Norge.
http://www.vkm.no/dav/f2921900e0.pdf

VKM (2007b) Endelig niljgrisikovurdering av genmodifisert mais MON8{Notifisering
C/DE/02/9. Uttalelse fra Faggruppe for genmodifiserte organistdet1.2007
Vitenskapskomiteen for mattrgbet, Oslo, Norge
http://www.vkm.no/dav/cdc63a5681.pdf

VKM (2007c) Forelgpig helsésikovurdering av genmodifisert dkermais MON 88017xMON810,
EFSA/GMO/CZ/2006/33. Uttalelse fra Faggruppe fogenmodifiserte organismer
21.5.2007 Vitenskapskomiteen for mattrygghet, Oslo, Norge.
http://vkm.no/dav/55ff7177f1.pdf

VKM (2007d) Forelgpig helserisikovurdering av genmodifisert akermais 59122 x NK603
(EFSA/GMO/UK/2005/20) fra Pioneer Hired/Mycogen Seeds. Uttalelse fra Faggruppe
for genmodifiserte organisme22.9.2007 Vitenskapskomiteen for mattrygghet, Oslo,
Norge.
http://vkm.no/eway/default.aspx?pid=277&trg=Content_6504&Main_6177=6504:0:31,2365&Con
tent 6504=6187:2031881::0:6271:10:::0:0

VKM (2007e) Forelgpig helserisikovurdering av genmodifisert dkermais 5812207 x NK603
(EFSA/GMO/UK/2005/21). Uttalelse fra Faggruppe for genmodifiserte organismer
22.9.2007 Vitenskapskomiteefor mattrygghet, Oslo, Norge
http://vkm.no/eway/default.aspx?pid=277&trg=Content_6504&Main_6177=6504:0:31,2365&Con
tent 6504=6187:2031877::0:6270:10:0

VKM (2008a) Endelighelse og miljgrisikovurdering av Monsantos genmodifiserte mais NK603 x
MONB810 (EFSA/GMQUK/2004/01). Uttalelse fra Faggruppe for genmodifiserte
organismeR7.2.2008Vitenskapskomiteefor mattrygghet, Oslo, Norge
http://vkm.no/eway/default.aspx?pid=277&trg=Content_6504&Main_6177=6504:0:31,2365&656
3=6566:9&Content_656-6187:1664115::0:6566:63:::0:0

VKM (2008b) Forelgpighelse og miljgrisikovurdering av genmodifisert maishybrid 1507 x NK603
(EFSA/GMO/UK/2004/05). Uttalelse fra Faggruppe for gedifiserte organismer
30.5.2008 Vitenskapskomiteen for mattrygghet, Od\mrge.
http://vkm.no/eway/default.aspx?pid=277&trg=Content_6504&Main_6177=6504:0:31,2365&656
3=6566:98Content 6504=6187:1664118::0:6566:57:::0:0

52
EFSA/GMO/UK/2004/011 Genetically modified maize NK603 x MON810


http://vkm.no/eway/default.aspx?pid=277&trg=Content_6504&Main_6177=6504:0:31,2365&6563=6566:14&Content_6504=6187:1663891::0:6566:95:::0:0
http://vkm.no/eway/default.aspx?pid=277&trg=Content_6504&Main_6177=6504:0:31,2365&6563=6566:14&Content_6504=6187:1663891::0:6566:95:::0:0
http://www.vkm.no/eway/default.aspx?pid=277&trg=Content_6500&Main_6177=6500:0:31,2296&Content_6500=6187:1685412::0:6295:14:::0:0
http://www.vkm.no/eway/default.aspx?pid=277&trg=Content_6500&Main_6177=6500:0:31,2296&Content_6500=6187:1685412::0:6295:14:::0:0
http://www.vkm.no/dav/f2921900e0.pdf
http://www.vkm.no/dav/cdc63a5681.pdf
http://vkm.no/dav/55ff7177f1.pdf
http://vkm.no/eway/default.aspx?pid=277&trg=Content_6504&Main_6177=6504:0:31,2365&Content_6504=6187:2031881::0:6271:10:::0:0
http://vkm.no/eway/default.aspx?pid=277&trg=Content_6504&Main_6177=6504:0:31,2365&Content_6504=6187:2031881::0:6271:10:::0:0
http://vkm.no/eway/default.aspx?pid=277&trg=Content_6504&Main_6177=6504:0:31,2365&Content_6504=6187:2031877::0:6271:10:::0:0
http://vkm.no/eway/default.aspx?pid=277&trg=Content_6504&Main_6177=6504:0:31,2365&Content_6504=6187:2031877::0:6271:10:::0:0
http://vkm.no/eway/default.aspx?pid=277&trg=Content_6504&Main_6177=6504:0:31,2365&6563=6566:9&Content_6504=6187:1664115::0:6566:63:::0:0
http://vkm.no/eway/default.aspx?pid=277&trg=Content_6504&Main_6177=6504:0:31,2365&6563=6566:9&Content_6504=6187:1664115::0:6566:63:::0:0
http://vkm.no/eway/default.aspx?pid=277&trg=Content_6504&Main_6177=6504:0:31,2365&6563=6566:9&Content_6504=6187:1664118::0:6566:57:::0:0
http://vkm.no/eway/default.aspx?pid=277&trg=Content_6504&Main_6177=6504:0:31,2365&6563=6566:9&Content_6504=6187:1664118::0:6566:57:::0:0

Norwegian Scientific Committee for Food Safety (VKM) 14/304i final

VKM (2009) Helse og miljgriskovurdering av genmodifisert mais MON 89034 x 1507 x NK603
(EFSA/GMO/NL/2009/65) Uttalelse fra Faggruppe for genodifiserte organismer
22.10.2009Vitenskapskomiteen for mattryggh€slo, Norge
http://vkm.no/eway/defat.aspx?pid=277&trg=RiskList 6303&Main_6177=6504:0:31,2365&Co
ntent 6504=6508:0:31,2625&Content 6508=6303:0:31,232825
1:1:0:0:::0:0&RiskList 6303=6187:1694580::1:6300:1:::0:0

VKM (2010a) Forelgpig nijgrisikovurdering av genmodifisert mais MON 89034 NK603
(EFSA/GMO/NL/2009/72) Uttalelse fra Faggruppe for genpdifiserte organismer
7.4.2010 Vitenskapskomiteen for mattrygghet, Oslo, Norge
http://www.vkm.no/eway/default.aspx?pid=277&trg=Content_6504&Main_6177=6504:0:31,2365
&6563=6566:3&Cotent_6504=6187:1770406::0:6566:15:::0:0

VKM (2010b) Revurdering av statistiske-emalyser utfgrt ac de Vendémois og medarbeidere.
http://vkm.no/eway/default.aspx?pid=277&trg=Content_6500&Main_6177=6500:0:31,2296&Con
tent 6500=6187:1820066::0:6566:7:::0:0

VKM (2011) Forelgpig kBlse og miljgrisikovurdering av genmodifisert mais NK603 x T25
(EFSA/GMO/NL/2010/80) Uttalelse fra Faggruppe for gendifiserte organismer
12.1.2011Vitenskapskomiteen for mattrygghet, Oslo, Norge
http://www.vkm.no/eway/default.aspx?pid=277&trg=Content_6504&Main_6177=6504:0:31,2365
&6563=6566:2&Content 6504=6187:1817034::0:6566:8:::0:0

VKM (2012a) Forelgpig helseog miljgrisikovurdering av genmodifisert maishybrid 1507 x 59122 x
MONB810 x NK603 (EFSA/GMO/NL/2011/92) Uttalelse fra Faggruppe for
genmodifiserte organismé&g.6.2012 Vitenskapskomiteen for mattrygghet, Oslo, Norge.
http://vkm.no/eway/default.aspx?pid=277&trg=Main_6177&Main_6177=6187:1915961::0:6720:9
::0:0

VKM (2012b) Vurdering av publikasjonenoLong tern
tolerant genetically mo dUttdlelse fla Faggruppeefor av S
genmodifiserte organisme0.12.2012 Vitenskapskomiteen for mattrygghet, Oslo,

Norge.
http:/AMkm.no/eway/default.aspx?pid=277&trg=Content 6504&Main_6177=6504:0:31,2365&Con
tent 6504=6187:1974786::0:6566:1:::0:0

VKM (2012c) Helserisikovurdering av Crgroteiners adjuvanseffekter. Uttalelse fra Faggrujope
genmodifiserte organismer 25.4.20Mxenskapskomiteen for mattrygghédslo, Norge
http://www.vkm.no/dav/d6991¢1718.pdf

VKM (2013a) Endelig helseog miljgrisikovurdering av genmodifisert mais 59122 x 1507 x NK603
(EFSA/GMO/UK/2005/21). Uttalelse fra Faggruppe for genmodifiserte organismer
21.10.2013 (12/312). Vitenskapskomiteen for mattrygghet, Oslo, Norge.
http://www.vkm.no/eway/default.aspx?pid=277&trg=Content_6504&Main_6177=6504:0:31,2365
&Content 6504=6187:2041653::0:6569:1:::0:0

VKM (2013b) Endelig helseog miljgrisikovurdering av herbicidtolerant, genmodifisert néik603
(Notification C/ES/00/01) Uttalelse fra Faggruppe for genmodifiserte organismer
18.10.2013Vitenskapskomiteen for mattrygghet, Oslo, Norge
http://www.english.vkm.no/eway/default.aspx?pid=278&Main_6359=6424:0:&trg=Main_6359

VKM (2013c) Endelg helseog miljgrisikovurdering av genmodifisert mais MON8MNbtification
C/F/95/12/02)Uttalelse fra Faggruppe for genmaodifiserte organis?ie®.2013

53
EFSA/GMO/UK/2004/011 Genetically modified maize NK603 x MON810


http://vkm.no/eway/default.aspx?pid=277&trg=RiskList_6303&Main_6177=6504:0:31,2365&Content_6504=6508:0:31,2625&Content_6508=6303:0:31,2317-1,2625-1:1:0:0:::0:0&RiskList_6303=6187:1694580::1:6300:1:::0:0
http://vkm.no/eway/default.aspx?pid=277&trg=RiskList_6303&Main_6177=6504:0:31,2365&Content_6504=6508:0:31,2625&Content_6508=6303:0:31,2317-1,2625-1:1:0:0:::0:0&RiskList_6303=6187:1694580::1:6300:1:::0:0
http://vkm.no/eway/default.aspx?pid=277&trg=RiskList_6303&Main_6177=6504:0:31,2365&Content_6504=6508:0:31,2625&Content_6508=6303:0:31,2317-1,2625-1:1:0:0:::0:0&RiskList_6303=6187:1694580::1:6300:1:::0:0
http://www.vkm.no/eway/default.aspx?pid=277&trg=Content_6504&Main_6177=6504:0:31,2365&6563=6566:3&Content_6504=6187:1770406::0:6566:15:::0:0
http://www.vkm.no/eway/default.aspx?pid=277&trg=Content_6504&Main_6177=6504:0:31,2365&6563=6566:3&Content_6504=6187:1770406::0:6566:15:::0:0
http://vkm.no/eway/default.aspx?pid=277&trg=Content_6500&Main_6177=6500:0:31,2296&Content_6500=6187:1820066::0:6566:7:::0:0
http://vkm.no/eway/default.aspx?pid=277&trg=Content_6500&Main_6177=6500:0:31,2296&Content_6500=6187:1820066::0:6566:7:::0:0
http://www.vkm.no/eway/default.aspx?pid=277&trg=Content_6504&Main_6177=6504:0:31,2365&6563=6566:2&Content_6504=6187:1817034::0:6566:8:::0:0
http://www.vkm.no/eway/default.aspx?pid=277&trg=Content_6504&Main_6177=6504:0:31,2365&6563=6566:2&Content_6504=6187:1817034::0:6566:8:::0:0
http://vkm.no/eway/default.aspx?pid=277&trg=Main_6177&Main_6177=6187:1915961::0:6720:9:::0:0
http://vkm.no/eway/default.aspx?pid=277&trg=Main_6177&Main_6177=6187:1915961::0:6720:9:::0:0
http://vkm.no/eway/default.aspx?pid=277&trg=Content_6504&Main_6177=6504:0:31,2365&Content_6504=6187:1974786::0:6566:1:::0:0
http://vkm.no/eway/default.aspx?pid=277&trg=Content_6504&Main_6177=6504:0:31,2365&Content_6504=6187:1974786::0:6566:1:::0:0
http://www.vkm.no/dav/d6991c1718.pdf
http://www.vkm.no/eway/default.aspx?pid=277&trg=Content_6504&Main_6177=6504:0:31,2365&Content_6504=6187:2041653::0:6569:1:::0:0
http://www.vkm.no/eway/default.aspx?pid=277&trg=Content_6504&Main_6177=6504:0:31,2365&Content_6504=6187:2041653::0:6569:1:::0:0
http://www.english.vkm.no/eway/default.aspx?pid=278&Main_6359=6424:0:&trg=Main_6359

Norwegian Scientific Committee for Food Safety (VKM) 14/304i final

Vitenskapskomiteen for mattrygghet, Oslo, Norge
http://www.english.vkm.no/eway/default.aspx?pid=278&Main_6359=6424:0:&trg=Main_6359

VKM (2013d) Endeligmiljgrisikovurdering av genmodifisert maisje MON810 (C/F/12/12/02).
Uttalelse fra Faggruppe for genmodifiserte organis@i&0.2013 Vitenskapskomiteen
for mattrygghet, Oslo, Norge
http://vkm.no/eway/default.aspx?pid=277&trg=Content_6504&Main_617746581,2365&Con
tent_6504=6187:1995816::0:6569:1:::0:0

Walsh MC, Buzoianu SG, Gardiner GE, Rea MC, et(2012a) Effects of shoterm feeding Bt
MON810 Maize on growth performance, organ morphology and function in pigs. British
Journal of Nutrition, 10M3): 364371.
DOI: http://dx.doi.org/10.1017/S0007114511003011

Wal sh MC, Buzoianu SG, Rea MC, OO6Donovan O, Gel ¢
MONB810 Maize to Pigs for 110 DayshPeripheral Immune Response and Digestive
Fate of the crylAb Gene and Truncated Bt Toxin. PLoS ONE 7(5): e36141.
doi:10.1371/journal.pone.0036141.

54
EFSA/GMO/UK/2004/011 Genetically modified maize NK603 x MON810


http://www.english.vkm.no/eway/default.aspx?pid=278&Main_6359=6424:0:&trg=Main_6359
http://dx.doi.org/10.1017/S0007114511003011

Appenldi X

Table 1L Summary of statistically significant results of the comparison of component leveté NK603xMON810 maize to nonrtransgenic control
hybrid and comercial reference hybrids

Mean DIIT.
(NK603 « MON 810 minus Control)
Locatlon Component Mean Mean % of Slgnif. NK603 = MON 810 Commerclal
NEK603 = MON 810 Conlrol Conirol (p-Value) (Range) [Tolerance Int.]?

Forage

Site 1 Fat, total (% dw) 2.18 2.73 20011 0.037 (1.88 - 2.37) [0.66.4.49]

Site 2 Ash (% DW) 4.33 353 22.64 0.007 (3.81 -5.12) [1.30,7.03]
Carbohydrates (% dw) 87.65 859.03 -1.55 0.025 (B6.8]1 - 88.42) [79.16,92.40]

Combined Ash (% dw) 4.03 .52 14.50 0.022 (2,91 -5.12) [1.30,7.03]

Sites

Graln

Site 1 Alanine (% Total AA) T.66 7.47 2.54 <0001 (7.47 -7.97) [6.73.8.46]
Arginine (% Total AA) 4.29 4.63 -7.55 0.017 (4.14 - 4.55) [3.33,5.67]
Cystine (% Total AA) 1.99 216 -71.87 0.020 (1.79 - 2.09) [1.25,3.23]
Glutamic acid (% Total AA) 19.75 19.30 2.38 0.008 (19.33 - 19.96) [15.97.21.95]
Glycine (% Total AA) 3.43 3.68 -7.06 0.004 {3.33 - 3.53) [2.38.5.34]
Histidine (% Total AA) 2.04 304 -3.25 0.012 (2.87 - 3.00) [2.04,3.91]
Isoleucine (% Total AA) 385 375 2.04 0.009 (3.79-3.91) [3.21.4.09]
Leucine (% Total AA) 13.57 13.04 4.14 0.013 (13.07 - 13.98) [9.39.16.13]
Lysine (% Total AA) 285 3.14 -8.92 0.036 (271 -3.01) [1.94.4.35]
Phenylalanine (% Total AA) 5.25 510 2.04 <0.001 (5.14 - 5.34) [4.14,5.87]
18:1 Oleic (% Total FA) 21.59 23.20 -6.94 0.026 (20,68 - 22.01) [18.11,31.92]
18:3 Linolenic (% Total FA) 1.09 100 Q.62 0.010 (1.06 - 1.14) [0.69,1.53]
Vitamin B2 (pg/g dw) 0.92 1.00 -8.27 0.012 (0.84 - 0.99) (070-1.21)¢
p-Coumaric Acid (% dw) 0.021 0.012 75.02 <0001 (0018 - 0.025) [0,0.075]

(continued)

*With 95% confidence, interval contains 99% of the values expressed in the population of commercial lines. Negative limits were set to zero.
"The range of values for commercial reference hybrids found in Sites 1-3 for this study. The 99% Tolerance Interval was not calculated for these analytes due to limited
data.

EFSA/GMO/UK/2004/01- Genetically modified maize NK603 x MON810



14/304i final

Norwegian Scientific Committee for Food Safety (VKM)

Table 1 Cont.
Mean DI (NK603 x
MON 810 minus Control)
Locatlon Component Mean Mean %ol Slenlif. NK603 = MON 810 Commerclal
NEK603 « MON 5§10 Control Control (p-Value) (Range) [Tolerance Int.]2

Graln

Site 2 Threonine (% Total AA) 3.11 3.38 -8.00 0.049 (2.91 - 3.34) [2.82,4.01]
16:0 Palmitic (% Total FA) 10.36 9.81 5.61 0.047 (10.27 - 10.46) [7.11,13.88]
18:1 Oleic (% Total FA) 22.33 24.89 -10.29 <0.001 (21.17 - 23.26) [18.11,31.92]
18:2 Linoleic (% Total FA) 63.54 61.39 3.50 0.033 (62.39 -64.91) [55.98,65.60]
Acid Detergent Fiber (% dw) 3.74 2.95 27.14 0.049 (2.97 -4.84) [2.24,5.25]
Calcium (% dw) 0.0042 0.0047 -10.93 0.022 (0.0040 - 0.0043) [0.0018,0.0093]
Vitamin E (mgfg dw) 0.012 0.014 -15.37 0.011 (0.011 -0.013) [0,0.024]
Inositol (pgfg dw) I1511.15 1319.16 14.55 0.008 (1398.60 - 1800.72)  (1116.12-2288.33)"

Site 3 Arginine (% Total AA) 4.21 4.51 -6.65 0.042 (373 -4.49) [3.33,5.67]
Glutamic acid (% Total AA) 19.59 19.07 2.73 0.039 (19.01 - 20.35) [15.97,21.95]
16:0 Palmitic (% Total FA) 10.54 9.91 6.36 0.015 (10.44 - 10.69) [7.11,13.88]
16:1 Palmitoleic (% Total 016 0.066 139.91 0.002 (015 -0.16) [0.00081,0.21]
FA)
18:1 Oleic (% Total FA) 20.83 21.81 -4.54 0.024 (20,70 - 20.96) [18.11,31.92]
18:3 Linolenic (% Total FA) .14 0.99 14.11 0.005 (1.06 - 1.21) [0.69,1.53]
20:1 Eicosenoic (% Total FA) 0.26 0.30 -13.47 0.007 (0.24 -0.27) [0.18,0.40]
Neutral Detergent Fiber (% 15.21 12.11 25.51 0.046 (11.54 - 18.91) [4.02,19.77]
dw)
Copper (mg/kg dw) 2.01 1.78 12.34 0.033 (1.87 -2.15) [0,3.69]
Iron (mgfkg dw) 28.56 25.13 13.65 0.001 (25.96 - 30.97) [4.13.36.90]
Magnesium (% dw) 012 0.11 14.66 0.026 (011 -0.14) [0.074,0.16]
Phosphorus (% dw) 0.34 0.31 9.90 0.009 (0.33 -0.38) [0.27,0.37]
Potassium (% dw) 0.42 0.39 .47 0.004 (0.42 -0.43) [0.23,0.50]
Carbohydrates (% dw) 83.46 84.07 -0.73 0.019 (83.24 - 83.60) [79.23,92.35]
Protein (% dw) 11.87 11.11 6.84 <0.001 (11.66 - 12.05) [3.27,15.87]
Phytic Acid (% dw) 0.68 0.57 17.50 0.043 (0.61 -0.76) [0.43,0.92]

limited data.

(continued)

*With 95% confidence, interval contains 99% of the values expressed in the population of commercial lines. Negative limits were set to zero.
The range of values for commercial reference hybrids found in Sites 1-3 for this study. The 99% Tolerance Interval was not calculated for these analytes due to
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Table 1 Cont.
Mean DI (NK603 =
MON 810 minus Conirol)
Location Component Mean Mean e of Slgnif. NK603 x MON 810 Commercial
MNE603 < MON 810 Control Control ip-Value) (Range) [Tolerance Int.]®

Grailn

Combined Sites Alanine (% Total AA) T.66 7.50 2.13 <0.001 (7.25 -8.22) [6.73,8.46]
Arginine (% Total AA) 4.39 4.66 -5.80 0.010 (3.73-5.02) [3.33,5.67]
Cystine (% Total AA) 2.13 2.24 -4.9] 0.008 (1L.79 -2.54) [1.25,3.23]
Glutamic acid (% Total AA) 19.42 19.01 2.16 0.009 (18.30 - 20.35) [15.97,21.95]
Glycine (% Total AA) 3.58 3.7 -5.04 0.006 (3.27 -4.14) [2.38,5.34]
Histidine (% Total AA) 3.01 311 -3.21 0.001 (2.81 -3.34) [2.04,3.91]
Leucine (% Total AA) 13.20 12.82 2.96 0.008 (L1.87 - 14.06) [9.39,16.13]
Phenylalanine (% Total AA) 5.10 5.01 1.82 0.011 4.75 -5.34) [4.14,5.87]
16:0 Palmitic (% Total FA) 10.44 9.9] 5.35 0.008 (10.20 - 10.80) [7.11,13.88]
16:1 Palmitoleic (% Total FA) 0.l6 0.12 34.47 0.033 (0.14 -0.19) [0.0D081,0.21]
18:1 Oleic (% Total FA) 21.58 23.27 -7.22 0.004 (20.68 - 23.26) [18.11,31.92]
18:3 Linelenic (% Total FA) 1.11 1.01 Q.77 <0.001 (L.05-1.21) [0.69,1.53]
Meutral Detergent Fiber (% dw) 14.07 12.28 14.57 0.035 (9.44 - 18.91) [4.02,19.77]
Protein (% dw) 11.04 10.37 6.46 0.042 (8.23 - 12.05) [3.27,15.87]

*With 95% confidence, interval contains 99% of the values expressed in the population of commercial lines. Negative limits were set to zero.
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Tabel 2 Statistical summary of combined site corn forage fiber and proximate content for NK603xMON810 vs. ndransgenic control

Difference (NK603 x MON 810 minus Controly

Analytical Component Comparator Mean £ 5.E. Mean = S.E. 95% CI p-Value Commerclal
(Ranmge) (Range) {Lower,Upper) ({Range)
[99% Tolerance Int.']
Fiber
Acid Detergent Fiber (% dw NEK603 x MON 810 2293 £ 1.28 (16.13 -29.69)
(19.15-27.34) [13.77,30.79]
Control 2240 £ 1.28 0.53 = 1.60 -2.86,3.92 0.744
(20,15 - 25.29) (-3.64 - 4.87)
Neutral Detergent Fiber (% dw) NK603 x MON 810 3867 £1.45 (20.29 - 52.02)
(33.86 -42.42) [25.68,47.27]
Control 36.14 £1.45 2,52+ 1.89 -1.49.6.53 0.201
(22,84 - 44.19) (-5.36 - 15.38)
Proximate
Ash (% dw) NEK603 x MON 810 4.03 £0.21 {2.11 -7.09)
(2.91 -5.12) [1.30,7.03]
Control 3.52+0.21 0.51 £0.20 0.080,0.94 0.022
(2.99 -4.19) (-0.13 -2.03)
Carbohydrates (% dw) NEK603 x MON 810 8504 +£1.23 (79.47 -89.73)
(82.15 - 88.42) [79.16,92.40]
Control 86.44 £1.23 050 £ 0.64 -1.84,0.84 0.442
(B3.87 - BO.50) (-2.55 - 1.97)
(continued)

"With 95% confidence, interval contains 99% of the values expressed in the population of commercial lines. Negative limits were set to zero.
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Tabel 2. Cont.
Difference (NK603 x MON 810 minus Control)
Analytical Component Control Mean = 5.E. Mean = S.E. 955 Cl p-Value Commercial
(Range) (Range) {Lower,Upper) (Range )
[99% Tolerance Int."]
Proximate
Fat, total (% dw) NEK603 x MON 10 258 £0.21 (1.31 -4.12)
(1.78 - 3.35) [0.66,4.49]
Control 274 £0.21 0,17 £0.19 -0.56,0.23 0.385
(2.35-3.28) {(-0.89 - 0.64)
Moisture (% fw) NEK&603 « MON 810 69.02 £3.00 (56.40 - T6.00)
(64.00 - 75.20) [50.06,83.63]
Control 67.87 £3.00 1.15£1.09 -1.16,3.46 0.307
(62.20 -73.10) (-3.20 - 4.80)
Protein (% dw) NEK603 x MON 10 T45+1.08 (3.14 - 11.06)
(4.43 - 10.82) [0.18.14.77]
Control T.30 £ 1.08 L15+£0.51 -0.94,1.25 0.768
(4.52 -0.49) (-1.83 - 1.65)

"With 95% confidence, interval contains 99% of the values expressed in the population of commercial lines. Negative limits were set to zero.
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Table 3. Statistical summary of combined site corn grain amino acids, fatty acids, fiber, minerals, vitamins, amtutrients and secondary metabolite
content for NK603xMON810 maize vs. nofiransgenic control
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