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Summary

In preparation for a legal implementation of EUulagion 1829/2003, the Norwegian Scientific
Committee for Food Safety (VKM) has been requedigdthe Norwegian Environment Agency
(former Norwegian Directorate for Nature Managememd the Norwegian Food Safety Authority
(NFSA) to conduct final food/feed and environmemniak assessments for all genetically modified
organisms (GMOs) and products containing or cangisbf GMOs that are authorized in the
European Union under Directive 2001/18/EC or Reipia1829/2003/EC. The request covers
scope(s) relevant to the Gene Technology Act. Eagiest does not cover GMOs that VKM already
has conducted its final risk assessments on. Hawelkie Agency and NFSA requests VKM to
consider whether updates or other changes to esadlnitted assessments are necessary.

The insect-resistant and herbicide-tolerant gealyienodified maize 59122 x NK603 from Pioneer

Hi-Bred International, Inc. (Unique ldentifier DAS3122-7 x MONG@J6W3-6) is approved under

Regulation (EC) No 1829/2003 for food and feed ugeport and processing since 30 October 2009
(Commission Decision 2009/815/EC).

Genetically modified maize 59122 x NK603 has praslg been risk assessed by the VKM Panel on
Genetically Modified Organisms (GMO), commissionag the Norwegian Food Safety Authority
related to the EFSAs public hearing of the applheateFSA/GMO/UK/2005/20 in 2007 (VKM
2007a). In addition 59122 x NK603 has been evatlbtethe VKM GMO Panel as single events and
as a component of several stacked GM maize eveitsl 2005a,b,d, VKM 2007b,c, VKM 2008b,c,
VKM 2009a,b, VKM 2012).

The food/feed and environmental risk assessmenthef maize 59122 x NK603 is based on
information provided by the applicant in the apalion EFSA/GMO/UK/2005/20, and scientific
comments from EFSA and other member states madklaieaon the EFSA website GMO Extranet.
The risk assessment also considered other pe@wediscientific literature as relevant.

The VKM GMO Panel has evaluated 59122 x NK603 wiference to its intended uses in the

European Economic Area (EEA), and according topteciples described in the Norwegian Food

Act, the Norwegian Gene Technology Act and regatetirelating to impact assessment pursuant to
the Gene Technology Act, Directive 2001/18/EC oe tieliberate release into the environment of
genetically modified organisms, and Regulation (&8)1829/2003 on genetically modified food and

feed. The Norwegian Scientific Committee for Foafe®y has also decided to take account of the
appropriate principles described in the EFSA gimgal for the risk assessment of GM plants and
derived food and feed (EFSA 2011a), the environailamgk assessment of GM plants (EFSA 2010),

selection of comparators for the risk assessmef@hdfplants (EFSA 2011b) and for the post-market

environmental monitoring of GM plants (EFSA 2011c).

The scientific risk assessment of maize 59122 x 0&&iclude molecular characterisation of the
inserted DNA and expression of novel proteins, carafive assessment of agronomic and phenotypic
characteristics, nutritional assessments, toxigolagd allergenicity, unintended effects on plant
fitness, potential for gene transfer, interactidmetween the GM plant and target and non-target
organisms, effects on biogeochemical processes.

It is emphasized that the VKM mandate does noughlassessments of contribution to sustainable
development, societal utility and ethical consitierss, according to the Norwegian Gene Technology
Act and Regulations relating to impact assessmemsuyant to the Gene Technology Act. These
considerations are therefore not part of the ressfeasment provided by the VKM Panel on Genetically
Modified Organisms.
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The genetically modified maize stack 59122 x NK603s produced by conventional breeding
between inbred lines of maize containing the 5942@ NK603 events. The hybrid was developed to
provide protection against certain coleopterandiamests, and to confer tolerance to glufosinate-
ammonium and glyphosate herbicides.

Molecular characterisation

Southern and PCR analyses has been performed dicdtathat the recombinant inserts in the single
maize events 59122 and NK603 are retained in netiek 59122xXxNK603. Genetic stability of the
inserts has previously been demonstrated in thengar lines 59122 and NK603. The level of
Cry34Ab1/Cry35Abl, PAT and CP4 EPSPS proteins edsand forage from the stacked event were
measured using ELISA and are comparable to thdsl@véhe single events. Phenotypic analyses also
indicate stability of the insect resistance andivite tolerance traits of the stacked event.

Comparative assessment

Comparative analyses of data from field trials tedaat representative sites and environments in
North America indicate that maize stack 59122 x R&ds compositionally, agronomically and
phenotypically equivalent to its conventional caurpart, with the exception of the introduced insect
resistance and herbicide tolerance, conferred &expression of the Cry34Abl, Cry35Abl, PAT and
CP4 EPSPS proteins. Based on the assessment tdbévailata, the VKM GMO Panel is of the
opinion that conventional crossing of maize 5912& BK603 to produce the hybrid 59122 x NK603
does not result in interactions that cause comipasit, agronomic and phenotypic changes that would
raise safety concerns.

Food and feed risk assessment

Whole food feeding study has not been performedgusP122 x NK603 maize. The applicant has,

however, provided a nutritional study on broilesing the triple stacked event 59122 x 1507 x NK603

maize as test material. Bioinformatics analyseehat revealed expression of any known ORFs in
the parental maize lines, and none of the newlyesged proteins show resemblance to any known
toxins or IgE allergens. Nor have the newly expedsgroteins been reported to cause IgE mediated
allergic reactions. Some studies have however atelita potential role of Cry-proteins as adjuvants
in allergic reactions.

Acute and repeated toxicity tests in rodents hasteindicated toxic effects of the newly expressed
proteins. However, these tests do not provide dadjtianal information about possible adverse efect
of the stacked event maize 59122 x NK603.

Based on the current knowledge, the VKM GMO Pamglctudes that 59122 x NK603 maize is
nutritionally equivalent to its conventional maizend that it is unlikely that newly expressed prate
will introduce a toxic or allergenic potential obdd/feed derived from maize 59122 x NK603
compared to conventional maize.

Environmental risk assessment

The scope of the application EFSA/GMO/UK/2005/2€udes import and processing of maize stack
59122 x NK603 for food and feed uses. Considerivgyintended uses of maize 59122 x NK603,

excluding cultivation, the environmental risk asssent is concerned with accidental release into the
environment of viable grains during transportatemmd processing, and indirect exposure, mainly
through manure and faeces from animals fed graams faize 59122 x NK603.

Maize 59122 x NK603 has no altered survival, miittggion or dissemination characteristics, and
there are no indications of an increased likelihobdpread and establishment of feral maize pliants
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the case of accidental release into the environmiesgeds from maize 59122 x NK603. Maize is the
only representative of the genus Zea in Europe, thete are no cross-compatible wild or weedy
relatives outside cultivation. The VKM GMO Panehealers the risk of gene flow from occasional

feral GM maize plants to conventional maize vae®tio be negligible in Norway. Considering the

intended use as food and feed, interactions wehbthtic and abiotic environment are not considered
by the GMO Panel to be an issue.

Overall conclusion

The VKM GMO Panel has not identified toxic or a#tdrnutritional properties of maize 59122 x
NK603 or its processed products compared to coivaaidtmaize. Based on current knowledge, it is
also unlikely that the Cry34Abl and Cry35Abl proteiill increase the allergenic potential of food
and feed derived from maize 59122 x NK603 compapedonventional maize varieties. The VKM

GMO Panel likewise concludes that maize 59122 x 0B¢6based on current knowledge, is
comparable to conventional maize varieties conogrrenvironmental risk in Norway with the

intended usage.

Keywords

Maize, Zea mayd.., genetically modified maize 59122 x NK603, EF&MO/NL/2005/20, insect-
resistance, herbicide-tolerance, Cry proteitry34Abl, cry35Ab1PAT, CP4 EPSPS, glufosinate-
ammonium, glyphosate, food and feed risk assessmemironmental risk assessment, Regulation
(EC) No 1829/2003
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Norsk sammendrag

| forbindelse med forberedelse til implementering BU-forordning 1829/2003 i norsk rett, er
Vitenskapskomiteen for mattrygghet (VKM) bedt av lj®iilirektoratet (tidligere Direktoratet for

naturforvalting (DN)) og Mattilsynet om & utarbeieiedelige helse- og miljarisikovurderinger av alle
genmodifiserte organismer (GMOer) og avledete pktetusom inneholder eller bestar av GMOer
som er godkjent under forordning 1829/2003 elleeldiv 2001/18, og som er godkjent for ett eller
flere bruksomrader som omfattes av genteknologiloWMiljgdirektoratet og Mattilsynet har bedt
VKM om endelige risikovurderinger for de EU-godijensgknader hvor VKM ikke har avgitt

endelige risikovurderinger. | tillegg er VKM bedmoa vurdere hvorvidt det er ngdvendig med
oppdatering eller annen endring av de endeligeshelg miljgrisikovurderingene som VKM tidligere

har levert.

Den insektsresistente og herbicidtolerante maistighr59122 x NK603 (unik kode DAS-59122-7 X
MON@@6W3-6) fra Pioneer Hi-Bred International bledgjent til import, videreforedling og til bruk

som mat og foér under EU-forordning 1829/2003 i 20@%knad EFSA/GMO/UK/2005/20,

Kommisjonsbeslutning 2009/815/EU).

Maishybriden har tidligere veert vurdert av VKMs dagppe for genmodifiserte organismer med
hensyn pa mulig helserisiko i forbindelse med EF®#sntlige hering av sgknaden i 2007 (VKM
2007a). Foreldrelinjene 59122 og NK603 er ogsagtde risikovurdert av VKM, bade som enkelt-
eventer og i en rekke andre hybrider (VKM 2005&KM 2007b,c, VKM 2008b,c, VKM 2009a,b,
VKM 2012).

Risikovurderingen av den genmodifiserte maislinjen basert pa uavhengige vitenskapelige
publikasjoner og dokumentasjon som er gjort tilgEliy pad EFSAs nettside EFSA GMO Extranet.
Vurderingen er gjort i henhold til tiltenkt bruk EU/E@S-omradet, og i overensstemmelse med
miljgkravene i genteknologiloven med forskriftegrét og fremst forskrift om konsekvensutredning
etter genteknologiloven. Videre er kravene i EWfdning 1829/2003/EF, utsettingsdirektiv
2001/18/EF (vedlegg 2,3 og 3B) og veiledende nat#nnex Il (2002/623/EF), samt prinsippene i
EFSAs retningslinjer for risikovurdering av gennfaiirte planter og avledete neeringsmidler (EFSA
2006, 2010, 2011a,b,c) lagt til grunn for vurdeeng

Den vitenskapelige vurderingen omfatter transfoingsprosess og vektorkonstruksjon,

karakterisering og nedarving av genkonstruksjoRemparativ analyse av ernaeringsmessig kvalitet,
mineraler, kritiske toksiner, metabolitter, antiivegsstoffer, allergener og nye proteiner. Videre er
agronomiske egenskaper, potensiale for utilsikteffiekter pa fitness, genoverfaring og effekter pa
ikke-malorganismer vurdert.

Det presiseres at VKMs mandat ikke omfatter vurdger av etikk, baerekraft og samfunnsnytte, i
henhold til kravene i den norske genteknologilowendens konsekvensutredningsforskrift. Disse
aspektene blir derfor ikke vurdert av VKMs faggragdpr genmodifiserte organismer.

Fi-hybriden 59122 x NK603 er resultat av konvensjendiryssinger mellom de genmodifiserte
maislinjene 59122 og NK603. Kryssingene er utfart & utvikle en maishybrid med resistens mot
visse skadegjarere i billeslekt@nabrotica, samt toleranse mot herbicider med virkestoff agurfat-
ammonium og glyfosat.

Foreldrelinjen 59122 uttrykker en ny ty@d-toksin, som er resultat av introduksjon avctg-gener
(cry34AbDbg cry35Ab) fra B. thuringiensisstamme PS149B1. Proteinene virker sammen som et
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binaert toksin og gir plantene resistens mot angegkadegjarere i slektddiabrotica. | tillegg har
maislinjen fatt satt inn gtat-gen.

Foreldrelinje NK603 uttrykker CP4-EPSPS-proteineom et resultat av introduksjon av cp4-
epspsgenet fra jordbakterieAgrobacterium tumefaciens Genet koder for enzymet 5-

enolpyruvylsikimat-3-fosfatsyntetase, som omdanfasfoenolpyruvat og sikimat-3-fosfat til 5-

enolpyruvylsikimat-3-fosfat, en viktig metabolitsyntesen av aromatiske aminosyrer. | motsetning ti
plantens enzym er det bakterielle enzymet ogs#takt neervaer av N-fosfonometylglycin (glyfosat).
De transgene plantene vil derfor tolerere hgyersedaav herbicider med virkestoff glyfosat
sammenlignet med konkurrerende ugras.

Molekyleer karakterisering

Maishybriden 59122 x NK603 er dannet ved konverejokryssing mellom maislinjene 59122 og
NK603. Spaltingsdata og PCR-analyser indikererandsatte strukturer nedarves stabilt, og at ntal
struktur og organisering av disse genkonstruksjenem ekvivalent med de som finnes i
foreldrelinjene. Nivaene av Cry34Abl-, Cry35Ab1ATR og CP4 EPSPS-proteiner i vegetativt vev
og frg er sammenlignbare med uttrykk av tilsvargméeinprodukter i foreldrelinjene.

Komparative analyser

Feltforsgk over en vekstsesong i Nord-Amerika vis®a eller ingen signifikante forskjeller mellom
den transgene maishybriden 59122 x NK603 og kooredgrende, naer-isogene kontrollhybrider med
hensyn pa ernaeringsmessig, morfologiske og agrahkemkarakterer. Det er funnet statistiske
forskjeller i enkeltparametere, men verdiene foredkelte analyserte komponentene ligger innenfor
typiske verdier for andre maissorter som er ragportitteraturen. Resultatene indikerer agrorsimi
og fenotypisk ekvivalens mellom 59122 x NK603 ogadifisert kontroll, og at de innsatte genene i
59122 x NK603 ikke har medfgrt utilsiktede endringegenskaper knyttet til vekst og utvikling hos
maisplantene.

Helserisiko

Foéringsstudie med hel mat er ikke utfart med m&$22 x NK603. Ingen negative helseeffekter
relatert til mais 59122 x 1507 x NK603 ble rappudrie foringsstudie med hel mat utfart pa broilere
Bioinformatikk-analyser viser ingen likheter mellode introduserte proteinene og kjente toksiner
eller IgE-allergener. Det er heller ikke dokumentstr noen av proteinene kan utlgse IgE-medierte
allergiske reaksjoner. Enkelte studier har derimdikert at noen typer Cry-proteiner potensielt kan
forsterke andre allergiske reaksjoner (virke sojmahs).

Akutte oral-eksponeringsstudier indikerer ingerstsiet relatert til proteinene Cry34Abl, Cry35Abl,
PAT og CP4 EPSPS. Denne typen studier gir derimger tilleggsinformasjon om mulige
helseskadelige egenskaper ved mais 59122 x NK603.

Ut i fra dagens kunnskap konkluderer VKMs faggrugpe GMO at mais 59122 x NK603 er
neeringsmessig vesentlig lik konvensjonell mais,abgdet er lite trolig at de nye proteinene vil
introdusere et toksisk eller allergent potensialenat og for basert pd mais 59122 x NK603
sammenliknet med konvensjonelle maissorter.

Miljgrisiko
Sgknaden gjelder godkjenning av maishybrid 591RK&03 for import, prosessering og til bruk i

neeringsmidler og forvarer, og omfatter ikke dyrkiMed bakgrunn i tiltenkt bruksomrade er
miljgrisikovurderingen avgrenset til mulige effeke utilsiktet fraspredning i forbindelse med

EFSA/GMO/UK/2005/20 — Genetically modified maize 5822 x NK603



Norwegian Scientific Committee for Food Safety (VKN) 13/323 —final

transport og prosessering, samt indirekte ekspogegjennom gjgdsel fra husdyr féret med
genmodifisert mais.

Det er ingen indikasjoner pa gkt sannsynlighetsfmedning, etablering og invasjon av maislinjen i
naturlige habitater eller andre arealer utenfodljpouksomrader som resultat av fraspill i forbindels
med transport og prosessering. Risiko for utkrnygsimed dyrkede sorter vurderes av GMO panelet til
a veere ubetydelig. Ved foreskreven bruk av maastiri9122 x NK603 antas det ikke a veere risiko for
utilsiktede effekter pa malorganismer, ikke-malmigener eller pa abiotisk miljg i Norge.

Samlet vurdering

VKMs faggruppe for GMO har ikke identifisert tokkeseller endrede ernseringsmessige egenskaper
til mais 59122 x NK603 eller prosesserte produktenmenliknet med konvensjonell mais. Basert pa
dagens kunnskap er det ogsa lite trolig at Cry34&lker Cry35Ab1 proteinene vil gke det allergene
potensialet til mat og for produsert fra mais 59AK603 sammenliknet med konvensjonelle
maissorter. Faggruppen finner at maishybrid 591RK&03, ut fra dagens kunnskap og omsgkt bruk,
er sammenlignbar med konvensjonell mais nar dédejenulig miljarisiko i Norge.
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ALS Acetolactate synthase, an enzyme that catalysefirst step in the synthesis
of the branched-chain amino acids, valine, leucane, isoleucine

AMPA Aminomethylphosphonic acid, one of the primadggradation products of
glyphosate

ARMG Antibiotic resistance marker gene

BC Backcross. Backcross breeding in maize is eitelysused to move a single
trait of interest (e.g. disease resistance gerah fa donor line into the
genome of a preferred or “elite” line without logiany part of the preferred
lines existing genome. The plant with the genentdriest is the donor parent,
while the elite line is the recurrent parent. BBC, etc. designates the
backcross generation number.

BLAST Basic Local Alignment Search Tool. Softwareatt is used to compare
nucleotide (BLASTnN) or protein (BLASTp) sequencessequence databases
and calculate the statistical significance of maschor to find potential
translations of an unknown nucleotide sequence @D4. BLAST can be
used to understand functional and evolutionary ticiahips between
sequences and help identify members of gene familie

bp Basepair

Bt Bacillus thuringiensis

Camv Cauliflower mosaic virus

Codex Set by The Codex Alimentarius Commission (GA&h intergovernmental
body to implement the Joint FAO/WHO Food StandaRisgramme. Its
principle objective is to protect the health of somers and to facilitate the
trade of food by setting international standards foods (i.e. Codex
Standards)

Cry Any of several proteins that comprise the alyfbund in spores oBacillus
thuringiensis Activated by enzymes in the insects midgut, thpesateins
attack the cells lining the gut, and subsequernliyhe insect

Cry34/35Ab1 Binary crystal protein containing@fy34Ab1l and Cry35Abl.

Cry34Abl Cry34 class crystal protein froBacillus thuringiensistamme 149B1.

Cry35Ab1 Cry35 class crystal protein froBacillus thuringiensistamme 149B1.

CTP Chloroplast transit peptide

DAP Days after planting

DN Norwegian Directorate for Nature Management ¢Rioratet for
naturforvalting)

DNA Deoxyribonucleic acid

DT50 Time to 50% dissipation of a protein inl soi

DT90 Time to 90% dissipation of a protein inl soi

dw Dry weight

dwt Dry weight tissue

EC European Commission/Community

ECB European corn boréstrinia nubilalis

EFSA European Food Safety Authority

ELISA Enzyme-linked immunosorbent assay

EPSPS 5-enolpyruvylshikimate-3-phosphate synthase

ERA Environmental risk assessment

E-score Expectation score

EU European Union

fa Fatty acid
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FAO
FIFRA
Fitness

fw

fwit

GAT

GLP
Glufosinate-
ammonium
Glyphosate
GM

GMO

GMP

H

ha

ILSI

IPM

IRM

Locus

LOD

LOQ
MALDI-TOF

MCB
MRNA
MT
NDF

Northern blot

NTO
Nicosulfuron

Near-isogenic lines

OECD
ORF

OSL
OSR
OSWP
pat
PAT
PCR

RO
Rimsulfuron
RNA

RP

Food and Agriculture Organisation
US EPA Federal Insecticide, Fungicide and&hticide Act
Describes an individual's ability to reproel successfully relative to that of
other members of its population
Fresh weight
Fresh weight tissue
Glyphosate N-acetyltransferase
Good Laboratory Practices

Broad-spectrum systemic herbicide

Broad-spectrum systemic herbicide

Genetically modified

Genetically modified organism

Genetically modified plant

hybrid

Hectare

International Life Sciences Institute

Integrated Pest Management

Insect resistance management

The position that a given gene occupiea onromosome

Limit of detection

Limit of quantitation
Matrix-Assisted Laser Desorption/lonizati-Time Of Flight. A mass
spectrometry method used for detection and charsation of biomolecules,
such as proteins, peptides, oligosaccharides aimgbnoicleotides, with
molecular masses between 400 and 350,000 Da

Mediterranean corn bor€@esamia nonagrioides

Messenger RNA
Norwegian Food Safety Authority (Mattilsynet)

Neutral detergent fibre, measure of fibre ukedanimal feed analysis. NDF
measures most of the structural components in ptatis (i.e. lignin,
hemicellulose and cellulose), but not pectin

Northern blot is a technique usedhivlecular biology research to study gene
expression by detection of RNA or isolated mRNAisample

Non-target organism

Herbicide for maize that inhibitethactivity of acetolactate synthase

Term used in genetics, defiasdines of genetic codes that are identical
except for differences at a few specific locationgenetic loci

Organisation for Economic Co-operation amdd&opment

Open Reading Frame, in molecular genetics eléfas the part of a reading
frame that contains no stop codons

Overseason leaf

Overseason root

Overseason whole plant
Phosphinothricin-Acetyl-Transferase gene
Phosphinothricin-Acetyl-Transferase protein

Polymerase chain reaction, a biochemical tdoggdn molecular biology to
amplify a single or a few copies of a piece of DNA

Transformed parent

Herbicide, inhibits acetolactate $yse

Ribonucleic acid

Recurrent parent

10
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SDS-PAGE
SAS

SD
Southern blot

T-DNA

TI
TMDI
U.S. EPA

Maize growth stages:

Western blot

WHO
ZM
ZM-HRA

Sodium dodecyl sulphate polyacrylamide ejettrophoresis. Technique to
separate proteins according to their approximae si

Statistical Analysis System

Standard deviation

Method used for detection of DNA sames in DNA samples. Combines
transfer of electrophoresis-separated DNA fragmtntsfilter membrane and
subsequent fragment detection by probe hybridisatio
Transfer DNA, the transferred DNA of the tuaranducing (Ti) plasmid of
some species of bacteria such Agrobacterium tumefacienand A.
rhizogenes The bacterium transfers this DNA fragment inte tiost plant's
nuclear genome. The T-DNA is bordered by 25-baserppeats on each end.
Transfer is initiated at the left border and teraéd at the right border and
requires therir genes of the Ti plasmid.
Trait integration
Theoretical Maximum Daily Intake

United States Environmental Protectigercy.

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 flowering. Pollen shed begins

R1: Silks are visible

R2: Blister stage, Kernels are filled with cleawidl and the embryo can be
seen

R3: Milk stage. Kernels are filled with a white, Ikyi fluid.

R4: Dough stage. Kernels are filled with a whitstpa

R5: Dent stage. If the genotype is a dent typegthas are dented

R6: Physiological maturity

Seedling growth (stages VE and V1); Vegetative dghoystages V2, V3...
Vn); Flowering and fertilization (stages VT, R0O,daR1); Grain filling and
maturity (stages R2 to R6)

Analytical technique used to detgecsic proteins in the given sample of
tissue homogenate or extract. It uses gel electr@sis to separate native
proteins by 3-D structure or denatured proteins thg length of the
polypeptide. The proteins are then transferred toeanbrane where they are
stained with antibodies specific to the target girot
World Health Organisation.

Zea maize..
A modified version of the native acetolagaynthase protein from maize.
Confers tolerance to the ALS-inhibiting class ofliieides

11
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Background

On 19 September 2005, the European Food SafetyoAtyt{EFSA) received from the Competent
Authority of United Kingdom an application (RefecenEFSA/GMO/UK/2005/20) for authorisation
of the insect-resistant and herbicide tolerant geslé/ modified (GM) maize 59122 x NK603
(Unique Identifier DAS-59122-7 x MON@@J6@3-6), sulti@d by Pioneer Hi-Bred International, Inc.
within the framework of Regulation (EC) No 1829/200

The scope of the application covers:

Food
GM plants for food use
Food containing or consisting of GM plants
Food produced from GM plants or containing ingratieproduced from GM
plants

Feed
GM plants for feed use
Feed containing or consisting of GM plants
Feed produced from GM plants

GM plants for environmental release
Import and processing (Part C of Directive 2001EG/

After receiving the application EFSA/GMO/NL/2005/28d in accordance with Articles 5(2)(b) and
17(2)b of Regulation (EC) No 1829/2003, EFSA infeththe EU- and EFTA Member States (MS)
and the European Commission and made the summahe afossier publicity available on the EFSA
website. EFSA initiated a formal review of the apgiion to check compliance with the requirements
laid down in Articles 5(3) and 17(3) of regulatigeC) No 1829/2003. On 20 June 2007, EFSA
declared the application as valid in accordancé witticles 6(1) and 18(1) of Regulation (EC) No
1829/2003.

EFSA made the valid application available to MenBites and the EC and consulted nhominated risk
assessment bodies of the MS, including the Compétetiorities within the meaning of Directive
2001/18/EC (EC 2001), following the requirementdAdicles 6(4) and 18(4) of Regulation (EC) No
1929/2003, to request their scientific opinion. Mfitthree months following the date of validityl al
MS could submit via the EFSA GMO Extranet to EFS&meents or questions on the valid
application under assessment. The VKM GMO Paneaszgesl the application in connection with the
EFSA official hearing, and submitted a preliminapinion in September 2007 (VKM 2007a). EFSA
published its scientific opinion 19 November 20@8-§A 2008), and maize stack 59122 x NK603
was approved for food and feed uses, import andgssing in 30 October 2009 (Commission
Decision 2009/815/EC).

An application for authorisation of maize 59122 K03 for cultivation in the EU was submitted by
Pioneer Hi-Bred International, Inc. in January 2QB6SA/GMO/UK/2006/29). The application was,
however, withdrawn by the notifier in December 2006

Scientific opinions on the parental lines of thackt59122 x NK603 have previously been submitted
by the VKM GMO Panel (VKM 2005a,b,d, 2008b). In &ash, maize 59122 and NK603 have been
evaluated by the VKM GMO Panel as a component otrs¢ stacked GM maize events under
Directive 2001/18/EC and Regulation (EC) 1829/2QU8M 2005b, VKM 2007b,c, VKM 2008c,
VKM 2009a,b, VKM 2012).
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Terms of reference

The Norwegian Environment Agency (former Norwediirectorate for Nature Management) has the
overall responsibility for processing applicaticies the deliberate release of genetically modified
organisms (GMOs). This entails inter alia coordimatthe approval process, and to make a holistic
assessment and recommendation to the MinistryeoEthvironment regarding the final authorization
process in Norway. The Directorate is responsibieatsessing environmental risks on the deliberate
release of GMOs, and to assess the product's ingpastistainability, benefit to society and ethics
under the Gene Technology Act.

The Norwegian Food Safety Authority (NFSA) is resgible for assessing risks to human and animal
health on deliberate release of GMOs pursuantéd3ne Technology Act and the Food Safety Act.
In addition, the NFSA administers the legislation processed products derived from GMO and the
impact assessment on Norwegian agriculture acaptdisector legislation.

The Norwegian Environment Agency

In preparation for a legal implementation of EUulegion 1829/2003, the Norwegian Environment
Agency, by letter dated 13 June 2012 (ref. 2008/43RT-BI-BRH), requests the Norwegian
Scientific Committee for Food Safety, to conduatafi environmental risk assessments for all
genetically modified organisms (GMOs) and produmetaining or consisting of GMOs that are
authorized in the European Union under Directiv®1208/EC or Regulation 1829/2003/EC. The
request covers scope(s) relevant to the Gene ThgnAct.

The request does not cover GMOs that the Commadteady has conducted its final risk assessments
on. However, the Norwegian Environment Agency ratgiehe Committee to consider whether
updates or other changes to earlier submitted stsseds are necessary.

The basis for evaluating the applicants’ environtaemisk assessments is embodied in the Act
Relating to the Production and Use of Geneticallgdifled Organisms etc. (the Norwegian Gene
Technology Act), Regulations relating to impactesssnent pursuant to the Gene Technology Act, the
Directive 2001/18/EC on the deliberate release ehegjcally modified organisms into the
environment, Guidance note in Annex Il of the Dirnex 2001/18 (2002/623/EC) and the Regulation
1829/2003/EC. In addition, the EFSA guidance documen risk assessment of genetically modified
plants and food and feed from the GM plants (EF8A® 2011a), and OECD guidelines will be
useful tools in the preparation of the Norwegiak assessments.

The risk assessments’ primary geographical focosldhbe Norway, and the risk assessments should
include the potential environmental risks of thedurct(s) related to any changes in agricultural
practices. The assignment covers assessment af dingironmental impact of the intended use of
pesticides with the GMO under Norwegian conditicas 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 EUulegion 1829/2003, the Norwegian Environment

Agency has requested the Norwegian Food Safety okitgh(NFSA) to give final opinions on all
genetically modified organisms (GMOs) and produmetaining or consisting of GMOs that are
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authorized in the European Union under Directiv@1208/EC or Regulation 1829/2003/EC within the
Authority’s sectoral responsibility. The requesters scope(s) relevant to the Gene Technology Act.

The Norwegian Food Safety Authority has therefdog, letter dated 13 February 2013 (ref.
2012/150202), requested the Norwegian Scientifim@dtee for Food Safety (VKM) to carry out
final scientific risk assessments of 39 GMOs armtpcts containing or consisting of GMOs that are
authorized in the European Union.

The assignment from NFSA includes food and feeatgafissessments of genetically modified
organisms and their derivatives, including procdgssan-germinating products, intended for use as or
in food or feed.

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

VKM is further requested to assess risks concernoexistence of cultivars. The assessment should
cover potential gene flow from the GMP(s) to cortiamal and organic crops as well as to compatible
wild relatives in semi-natural or natural habitafthe potential for establishment of volunteer

populations within the agricultural production gt should also be considered. VKM is also

requested to evaluate relevant segregation meadgaresecure coexistence during agricultural

operations up to harvesting. Post-harvest opemtitransport, storage are not included in the
assignment.

Evaluations of suggested measures for post-markeirommental monitoring provided by the

applicant, case-specific monitoring and generalaliance, are not covered by the assignment from
the Norwegian Food Safety Authority.
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Assessment

1 Introduction

Maize 59122xNK603 has been obtained from traditiimaeding methods between progeny (inbred
lines) of the genetically modified maize lines 52Hhd NK603.

The parental line 59122 expresses thg34Abland cry34Abhenes fromBacillus thuringiensis
conferring resistance to certain coleopteran tgogsts belonging to the gerD&brotica, such as the
larvae of western corn rootworrD (virgifera virgiferg), northern corn rootworni), barber) and the
southern corn rootwornD( undecimpunctata howaidiMaize 59122 also expresses the PAT protein
from S. viridochromogenes.

The parental line NK603 is tolerant to glyphosatsdd herbicides due to the expression ofGRé
epspsgene fromAgrobacteriunsp. strain CP4 (CP4 EPSPS and CP4 EPSPS L214Haat\at CP4
EPSPS containing a proline residue at positioni@di#ad of leucine).

None of the target pests for maize 59122 are ptésahe Norwegian agriculture. The PAT protein
expressed in maize 59122 has been used as sedentalbkers to facilitate the selection process of
transformed plant cells and is not intended fordve@nagement purposes.

Maize stack 59122xNK603 has been evaluated witbreaete to its intended uses in the European
Economic Area (EEA), and according to the pringptiescribed in the Norwegian Food Act, the
Norwegian Gene Technology Act and regulations irgato impact assessment pursuant to the Gene
Technology Act, Directive 2001/18/EC on the deldierrelease into the environment of genetically
modified organisms, and Regulation (EC) No 1829860 genetically modified food and feed.

The Norwegian Scientific Committee for Food Saféigs also decided to take account of the
appropriate principles described in the EFSA gimgal for the risk assessment of GM plants and
derived food and feed (EFSA 2011a), the environailamgk assessment of GM plants (EFSA 2010),
the selection of comparators for the risk assesswieM plants (EFSA 2011b), and for the post-
market environmental monitoring of GM plants (EF3211c).

The environmental risk assessment of the gensaticatidified maize 59122xNK603 is based on
information provided by the applicant in the apalions EFSA/GMO/UK/2005/20, and scientific
opinions and comments from EFSA and other memladestmade available on the EFSA website
GMO Extranet. The risk assessment is also based oeview and assessment of relevant peer-
reviewed scientific literature.

It is emphasized that the VKM mandate does noughlassessments of contribution to sustainable
development, societal utility and ethical consitierss, according to the Norwegian Gene Technology
Act and Regulations relating to impact assessmemsuyant to the Gene Technology Adthese
considerations are therefore not part of the rideasment provided by the VKM Panel on Genetically
Modified Organisms.
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2 Molecular characterisation

2.1 Evaluation of relevant scientific data

2.1.1 Method of production of maize 59122xNK603

Conventional breeding methods were used to develnipe 59122xNK603. The three inserts present
in maize 59122xNK603 were derived from two indepartcevents: 59122 and NK603, and combines
resistance to corn rootworm larvae (Coleoptera:y§imelidae;Diabrotica spp.) and tolerance to
glufosinate-ammonium and glyphosate based herlscide

2.1.2 Summary of evaluation of the single events

2.1.2.1 Maize 59122

The gene modified maize strain 59122 expresses idmeb and insect tolerance through
Agrobacterium tumefaciemsediated transformation of maize cells, with thgeition of a linear DNA
fragment of 7390 bp from the binary vector PHP17868 the maize genome. The DNA fragment
does not contain an antibiotic resistance genensfoamation of 59122 maize resulted in the stable
insertion of the T-DNA region into the maize genoffibe T-DNA region in PHP17662 contained the
cry34Abl, cry35Ab1l andpat coding sequences and the necessary regulatoryorami{s to regulate
gene expression.

The maize-optimisedcry34Abl gene was derived fronBacillus thuringiensisstrain PS149B1.
Cry34Ablencodes a protein comprising 123 amino acids. Thia@acid sequence of the Cry34Abl
protein (14 kDa) encoded by the maize-optimisg@4Abl gene is identical to the Cry34Ab1l protein
(14 kDa) expressed in the bacteria. Expressioh@ftaize-optimisedry34Ablgene is regulated by
the ubiquitin promoter frordea maygubilZM). Termination of transcription for the maizetiopised
cry34Abl gene is controlled by the terminator sequenocen the Solanum tuberosumroteinase
inhibitor Il gene pinll).

The maize-optimiseccry35Abl gene was derived fronBacillus thuringiensisstrain PS149B1.
Cry35Ablencodes a protein comprising 383 amino acids.arhi@o acid sequence of the Cry35Ab1
protein (44 kDa) encoded by the maize-optimisg@5Ablgene is identical to the Cry35Ab1 protein
expressed by the bacteria. Expression of the nupietisedcry35Abl gene is regulated by the
promoter from theTriticum aestivumperoxidase gene and its native leader. Terminabbn
transcription is controlled by the terminator setpeefromSolanum tuberosumproteinase inhibitor 1l
gene pinll).

The Cry34Ab1l and Cry35Ab1 proteins act togetharanferring resistance against certain coleopteran
insect pests, such Béabrotica spp. which are important maize pests.

Maize 59122 also express the phosphinothricin-Ny#tcansferase (PAT) protein froBtreptomyces
viridochromogenegpreviously described).

The level of the proteins Cry34Abl, Cry35Ab1l andTPwWere analysed by ELISA. Samples were
collected from 11 different experimental fieldsGhile, US and Canada in 2002/2003, and 3 and 6 in
Europe in 2003 and 2004, respectively. Samples wea@lected at four different developmental stages.
Cry34Abl and Cry35Abl was detected in leaves, ppleeds roots, stalk, and whole plants, whereas
PAT was detected in leaves, roots, stalk and wplalet. The levels of PAT in seeds and pollen were
below the detection limit. The expression of CryBdAand Cry35Abl varied between the different
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tissues of the plants and between experimentalsfielhe concentration of Cry35Ab1l in pollen was
either low or below detection levels, whereas tbecentration of Cry34Abl varied between 50 and
74 pg/g dw. In samples collected in Europe the entrations of Cry34Abl and Cry35Abl in seeds
were measured to be 61.8 £ 16.5 and 2.34 + 0.4/hdvg respectively, whereas samples from Chile
and US/Canada showed 36.4 + 8.9 og 2.0 + 0.7 pglgrespectively. The variation in protein
concentration amongst samples collected from randimrks with and without herbicide treatment
was shown to be higher than the variation betwbenekperimental fields. The expression of PAT
was generally low in all samples it was detectBasults from whole plant extracts in Europe showed
concentrations of 0.0807 + 0.0800 ug/g dw.

Western blot analysis and detection with polyclaraibodies showed that the Cry34Abl, Cry35Abl
and PAT proteins all had the expected moleculagkisi Cry35Ab1 produced a double protein band,
which was explained by proteolytic cleavage of definal fragment by plant proteases. No
indications of fusion proteins were found. Studiesformed to detect coding sequences in the maize
strain 59122, did not disclose any ORFs that ctedd to the expression of peptides larger thanOa 10
amino acids.

Southern blot and sequence analysis showed thatynaafull length copy of the PHP17662
recombinant DNA fragment (7343 bp out of the 73@0ftlagment) is inserted in the maize genome.
The 59122 maize does not contain fragments fromvéwtor backbone portion of binary vector
PHP17662, in particular the tetracycline and speatiycin resistance genes, W#ieG gene and other
backbone sequences not intended for transformalivaddition, PCR amplification and sequence
analysis showed that the 5’ and 3’ regions flanking 59122 maize insert are of maize genomic
origin. A 22 bp are missing from the 5’ end andb®6from the 3’ end of the fragment. The fragment
contains all geneét, cry34Ablandcry35Ab) and respective regulatory sequences of the insert
Two base modifications have also been identifiethennon-coding region of the fragment, but none
of these affect the ORFs of the fragment. A 2593obphe 5'-, and 1986 bp of the 3’ - flanking
sequences have also been sequenced, where smalisratisplay homology to e.g. chromosomal
sequences and various expressed sequence tags, TE®Tengest region of these is 179 bp. None of
the flanking sequences contain coding regions towkn proteins. The contents of genes and
regulatory elements in the recombinant DNA fragnaetoutlined in Figure 1.
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Figure 1. Restriction map of the various gene eleemts of the recombinant DNA fragment inserted in tle
genome of the maize strain 59122.

2.1.2.2 Maize NK603

The maize line AW x CW, a proprietary maize celltute, was transformed by acceleration to
develop the NK603 maize event. Conventional brepdirethods were used to backcross plants
generated from the initial transformation into aumeent, desired inbred maize line with a genetic
background of interest to the breeder.

NK603 has been developed for tolerance to glypleobgtthe introduction of two genes coding for
glyphosate tolerant 5-enoylpyruvylshikimate-3-pHuee synthase (EPSPS) frahgrobacteriumsp.
strain CP4 (CP4 EPSPS). Particle acceleration vgasl tio introduce a fragment DNA from the
bacterial plasmid vector PV-ZMGT32. The plasmid teeccontains two adjacent plant gene
expression cassettes each containing a single abfhe cp4 epspsgene fused to chloroplast transit
peptide (CTP) sequences based on sequences didwedrabidopsis thaliandEPSPS. CTP targets
the CP4 EPSPS protein to its natural sub celloleation in the chloroplast. In the firstp2-cp4 epsps
cassette the coding sequence is regulated by tleeagtin promoter and a rice intron sequence
introduced upstream of the CTP sequence. Expressioime secondctp2-cp4 epspscassette is
regulated by an enhanced 35S CaMV promoter andizentatron derived from a gene encoding a
heat shock protein. In each cassette ¢pé epspssequence is linked to the nopaline synthase
terminator (NOS 3’) sequence froAgrobacterium tumefacienIhe vector also contains aptll
bacterial selectable marker gene (for kanamyciistasce; derived from the prokaryotic transposon
Tn5) and an origin of replicationofi). A Mlul restriction fragment of the PV-ZMGT32 plasmid
vectoresignated PV-ZMGT32L was used for transfoiomaénd this fragment only contains tbed
epspsplant gene expression cassettes. fipil gene as well as theri is not present in the fragment
PV-ZMGT32L.

The EPSPS enzyme catalyzes the penultimate stie shikimic acid pathway for the biosynthesis of
aromatic amino acids, which is present in all grplmts. Inhibition of this enzyme by glyphosate
leads to a reduction of aromatic amino acids, fetarg with plant growth, and ultimately leading to
plant death. The herbicide Roundup has broad-spaotveed control capabilities, but the sensitivity
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of traditional maize to glyphosate had preventadithseason use of this herbicide in the crop. With
the expression of the glyphosate-tolerant CP4 ERSR8mes in NK603, the continued function of
the aromatic amino acid pathway is ensured in tbp,@ven in the presence of the herbicide.

The levels of CP4 EPSPS and CP4 EPSPS L214P ateivarious tissues of NK603, produced

during the 1999 growing season in the E.U. an@082 growing season in the U.S.A. were estimated
using an enzyme-linked immunosorbent assay (ELISM)e expression of the CP4 EPSPS proteins
occurs throughout the plant since the rice actoh @aMV e35S promoters have been shown to drive
constitutive expression of the encoded proteindnggically modified maiz. As forage and grain are

the most relevant tissues for the safety assessipegtein levels in these tissues were estimated in
both growing seasons. Additionally, protein levéats pollen, forage root, OSL and OSR were

estimated in the 2002 growing season.

In 1999, forage and grain tissues were producdtlimopean field trials at four sites. Four replioat
were used at each of the four sites. CP4 EPSPS8imprievels were measured in maize forage and
grain. All protein values are expressed as microgréug) of the specific protein per gram (g) of
tissue on a fresh weight (fw) basis. Control maamples were below the Limit of Detection (LOD)
for CP4 EPSPS protein. In maize NK603 forage, tlearmCP4 EPSPS protein levels from the four
different field sites ranged from 43.6 pg/g fw ©.% pg/g fw. The overall mean CP4 EPSPS protein
level in maize NK603 forage across all four sitessw8.6 ug/g fwln maize NK603 grain, the mean
CP4 EPSPS protein levels ranged from 2.2 pg/g f/3@ pg/g fw. The overall mean CP4 EPSPS
protein level in maize grain across all four siess 8.4 pg/g fw. The values given represent the sum
of both CP4 EPSPS and CP4 EPSPS L214P, as the Edri8ktical method recognizes both these
proteins expressed in NK603.

In 2002, test and control samples were producéd A. field trials. CP4 EPSPS protein levels ia th
different tissue types were estimated using a a#didl direct double antibody sandwich ELISA
method. On a dry weight basis, the mean CP4 EPSB®imp levels across four field sites for
overseason leaf tissues were 300-430 pg/g dw. Teenr@P4 EPSPS protein levels across four field
sites for overseason root tissues were 76-160 gdg/gThe mean CP4 EPSPS protein levels across
four field sites for forage, forage root, pollemdagrain tissues were 100, 140, 650, and d/4 dw,
respectively. The expression levels for forage gnath general agreement with the CP4 EPSPS levels
measured in forage and grain samples collected simmon-replicated and two replicated field trials
conducted in 1998 in the U.S.A. In the U.S.A. wifrbm 1998, CP4 EPSPS expression levels ranged
from 18.0 to 31.2 pg/g fw for forage and from 6@96.6 pg/g fw for grain samples, respectively.

Southern blot analysis was used to study the imsartber, the copy number, the integrity of the
inserted promoters, coding regions, and polyadéoypidequences, and the presence or absence of the
plasmid backbone sequence. Polymerase chain nedBoR) was performed to verify the sequences
at the 5" and 3’ ends of the insert. Further, P@RIysis and subsequent DNA sequencing of four
overlapping products spanning the length of theringn NK603 were undertaken to characterize of
the inserted DNA in NK603 (Kesterson et al., 200Zagnomic DNA from the NK603 maize and
control (B73) were digested with the restrictionzyne Stul The result suggested that NK603
contains one insertion of integrated DNA locatethimia 23 kbStul restriction fragment. The genome
of NK603 does not contain any detectable plasmizkibbane DNA includingori or thenptll coding
sequence. PCR amplification and DNA sequencingwsasl for characterization of the insert and the
sequences flanking the insert. The results indithtdé these sequences are native to the maize
genome. These data indicate that only the expdcietength CTP2-CP4 EPSPS and CTP2-CP4
EPSPS L214P proteins are encoded by the insertKi®OB. The contents of genes and regulatory
elements in the recombinant DNA fragment are oedlim Figure 2.
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Figure 2. Restriction map of the various gene eleemts of the recombinant DNA fragment inserted in tle
genome of the maize straimNK603.

2.1.3 Transgene constructs in 59122 x NK603 maize

The 59122xNK603 maize was obtained by conventionassing between two genetically modified
oilseed rape events: 59122 and NK603 maize. No gemetic modification was used for the
development of the 59122xNK603 maize.

A detailed molecular analysis was conducted to stigate the copy number, structure and
organization of the inserts found in 59122xNK603z@aGenomic DNA was extracted from leaves
harvested from 59122, NK603 and 59122xNK603 malaatp. The DNA samples were analyzed by
the Southern blot method using different restricémzymes and genetic probes specific for the 59122
or NK603 maize inserts, respectively. Along withe t69122, NK603 and 59122xNK603 maize
genomic DNA, positive control DNA was analyzed asllvas negative control DNA containing
genomic DNA from non-GM control maize with compdealgenetic background to 59122xNK603
maize.

Samples of genomic DNA from four individual 59122¢603 maize plants and from four individual
59122 maize plants were digested with the restncénzymeSac| and subjected to Southern blot
analysis with thecry34Abl, cry35Ab1l andpat gene probes. Hybridization of they34Abl gene
probe with theSacl digested genomic DNA from 59122 maize was expeteresult in a single right
border fragment of more than 3217 bp. A single tybation fragment of approximately 3400 bp was
observed for both the 59122 and 59122 x NK603 mgeremic DNA.

Sacl digestion of the 59122 maize genomic DNA and kdikation with thecry35Ab1 probe was
expected to result in three internal hybridizativagments of 1941 bp, 1855 bp and 123 bp
respectively. However, the predicted 123 bp fragmeas not detected in the 59122 maize. The
applicant concludes that fragments below approxiyattO00 bp are run off the gel during
electrophoresis and, therefore, are not transfetwetthe nylon membrane. The 1941 and 1855 bp
hybridization fragments were observed for both 58622 and 59122xNK603 maize genomic DNA
using thecry35Abl gene probe in combination wiac| digestion. The 1855 bp hybridization
fragment for thgpat gene probe was observed for both the 59122 and259NK603 maize genomic
DNA.
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In order to study the molecular equivalence and/ecapnber of the insert present in NK603 maize to
that present in 59122xNK603 maize, samples of gem@MNA from four individual 59122xNK603
maize plants and from four individual NK603 maiZants were digested with the restriction enzyme
EcoR V and subjected to Southern blot analysis withdy epspsprobe. Hybridization of thep4
epspsprobe with theEcdR V digested NK603 maize genomic DNA was expectedesult in two
hybridization fragments of 3840 and 2818 bp respelgt Hybridization fragments of 3840 bp and
2818 bp were observed for both the NK603 and 59MRB03 maize genomic DNA.

The results obtained from Southern Blot analysdgate molecular equivalence, and identical copy
number of the inserts present in 59122xNK603 m#szthose present in 59122 and NK603 maize,
respectively.

2.1.3.1 Information on the expression of insert

Two field studied was carried out in order to detieie the level of the Cry34Abl, Cry35Ab1, PAT
and CP4 EPSPS proteins in grain obtained from 584RB03 maize. One field study was conducted
during the 2003 growing season at six field sitésyhich five were located in the USA and one was
located in Canada (EFSA-GMO-UK-2005-20). Levelstlud Cry34Abl, Cry35Abl, PAT and CP4
EPSPS proteins in grain from 59122xNK603 maize vadetermined using a specific Enzyme Linked
Immunosorbent Assay (ELISA) developed for eachginotAnother field study was conducted during
the 2004 growing season at five locations in Eurdipee locations in Spain, one location in Bulgari
and one location in Hungary (EFSA-GMO-UK-2006-2B¢vels of the Cry34Abl, Cry35Abl, PAT
and CP4 EPSPS proteins in forage and grain fron258K603 maize were determined using a
specific Enzyme Linked Immunosorbent Assay (ELISIayeloped for each protein.

In the 2003 study, the 59122xNK603 maize grain dampere taken from plots that were sprayed
with glyphosate herbicide only; from plots that eesprayed with glufosinate-ammonium herbicide
only; and from plots sprayed with glyphosate hadgidollowed by glufosinate-ammonium herbicide.

The results obtained from the analysis have beemrguised in Table 1. Levels of the Cry34Ab1,

Cry35Ab1, PAT and CP4 EPSPS proteins in grain ffra®i22xNK603 maize were comparable

regardless of the herbicide treatment (Table h).the 2004 study, the 59122xNK603 maize forage
and grain samples were taken from plots that werayed with two sequential applications of

glyphosate herbicide; from plots that were spray@th two sequential applications of glufosinate-

ammonium herbicide; and from plots sprayed withpglysate herbicide followed by glufosinate-

ammonium herbicides. The results obtained from ahalysis have been summarized in Table 2.
Expression levels of the Cry34Abl, Cry35Abl, PATd &P4 EPSPS proteins in forage and grain
from 59122xNK603 maize were comparable regardléfiseoherbicide treatment (Table 2).

Cry34Ab1:

In the 2003 study, the level of the Cry34Ab1 protei grain from 59122xNK603 maize ranged from
21.8 to 53.6pg/g grain dry weight, while in the 2004 study teeel ranged fron19.0 to 104ug/g
grain dry weight. In 59122 maize grain, field Isign USA, Canada and Chile, the Cry34Abl level
ranged froml9.5 to 84.8.g/g grain dry weight.

In the 2004 study, the level of the Cry34Abl pnotiei forage from 59122xNK603 maize ranged from
85.8 to 138ug/g forage dry weight. In forage from the 5912&iza the Cry34Abl level ranged from
47.1 to 113ug/g forage dry weight.
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Cry35ADb1:

In the 2003 study, the level of the Cry35Ab1 protei grain from 59122xNK603 maize ranged from
0.530 to 3.31ug/g grain dry weight, while in the 2004 study tbeel ranged fron®.450 to 3.72.19/g
grain dry weight. In 59122 maize grain, field tsiagh USA, Canada and Chile, the Cry35Abl
expression level ranged frod48 to 4.8ug/g grain dry weight.

In the 2004 study , the level of the Cry35Ab1 pirpi@ forage from 59122 x NK603 maize ranged
from 22.8 to 49.2ug/g forage dry weight. In forage from the 5912&za the Cry35Ab1 level ranged
from 15.8 to 76.6.49/g forage dry weight.

PAT:

In the 2003 study, the level of the PAT proteirgmin from 59122xNK603 maize ranged from below
the lower limit of quantitation of the assay, whialas0.068 ug/g grain dry weight, t®.440 ug/g
grain dry weight, while in the 2004 study the lewals below the lower limit of quantitation of the
assay, which wa8.068ug/g grain dry weight. In 59122 maize grain, figldls in USA, Canada and
Chile, the PAT expression level ranged from beldw tower limit of quantification of the PAT
ELISA assay used 1©.94g/g grain dry weight. .

In the 2004 study, the level of the PAT proteifidrage from 59122 x NK603 maize ranged frOm7

to 4.14ug/g forage dry weight. In forage from the 59128 za the PAT expression level ranged from
below the lower limit of quantitation, which wa€68 pg/g grain dry weight, ©.240ug/g grain dry
weight.

CP4 EPSPS:

In the 2003 study, the level of the CP4 EPSPS jprategrain from 59122xNK603 maize ranged from
3.06 to 16.4ug/g grain dry weight, while in the 2004 studye tevel ranged from3.940 to 8.43.19/g
grain dry weight.

In terms of ug/g fresh weight, the level of the RISPS protein in grain from 59122xNK603 maize
seems to be comparable to the CP4 EPSPS protgmaiim from NK603maize. The level of the CP4
EPSPS protein in 59122 x NK603 maize grain rangewh £.601 to 13.9419/g fresh weight, while in
NK603 maize the level ranged fra8rd to 15.6ug/g fresh weight.
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Table 1. Protein expression level of the Cry34AbXiry35Ab1, PAT and CP4 EPSPS proteins in grain
from 59122 x NK603 maize plants sprayed with glypbsate; sprayed with glufosinate-ammonium;
or sprayed with glyphosate followed by glufosinatemmonium (USA and Canada, 2003).

Mean protein Min/max
expression level Standard range (ng/mg Number of
(ng/mg tissue deviation tissue dry samplesb
dry weight)® weight)

Cry34Ab1 protein

59122xNK603 + glyphosate 34.1 7.86 23.0-53.6 17/0
59122xNK603 + glufosinate 34.0 6.33 21.8-45.8 30/0
50122xNK603 + g sate +

SUIZESNKS + ghyposste 34.7 7.03 25.8-48.3 30/0
glufosinate

Cry35Ab1 protein

59122xNK603 + glyphosate 1.48 0.669 0.640-3.31 29/0
59122xNK603 + glufosinate 1.49 0.619 0.530-2.82 29/0
59122xNK603 + glyphosate +

SOTIZENKR03 + pryphassle 1.54 0.592 0.620-3.31 29/0
glufosinate

PAT protein

59122xNK603 + glyphosate 0.0341 0.0984 0-0.440 29/25
59122xNK603 + glufosinate 0.04 0.109 0-0.420 30/26
59122xNK603 + glyphosate +

SOTAIRNI0S + pyphossin 0.0410 0.0896 0-0.370 30/23
glufosinate

CP4 EPSPS protein

59122xNK603 + glyphosate 11 2.47 7.68-16.4 29/0
59122xNKG603 + glufosinate 7.61 2.30 3.77-13.4 30/0

59122xNK603 + glyphosate +

5 7.84 2.60 3.06-13.9 30/0
glufosinate

*Values are means across all six sites.

“Number of samples: number of samples analysed / number of samples with a value below lower limit of
quantitation (LLOQ). For values below the sample LLOQ. a value of zero was assigned. The LLOQ for the
PAT ELISA in this study was 0.068 ng/mg tissue dry weight.
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Table 2. Protein expression level of the Cry34AbXiry35Ab1, PAT and CP4 EPSPS proteins in forage and
grain from 59122 x NK603 maize plants sprayed withwo sequential applications of glyphosate
herbicide; sprayed with two sequential applicatios of glufosinateammonium herbicide; or
sprayed with glyphosate followed by glufosinate-amonium herbicides (Europe locations, 2004)
(Buffington, 2005).

Mean protein Min/max

expression level Standard range (ng/mg Number of
(ng/mg tissue deviation tissue dry samples
dry weight)® weight)

Cry34Abl1 protein

59122xNK603 + glyphosate

Forage 122 142 111-138 5
Grain 45.0 10.4 27.1-624 15
59122xNK603 + glufosinate-ammonium

Forage 123 6.80 114 - 131 5
Grain 46.9 19.2 19.0 - 104 15
50122% 3 ine R

. 914__xNK60.» + glyphosate + glufosinate 106 184 858_ 128 )
Forage 5 5

2 52.1 14.9 304-78.1
Grain 15

Cry35Ab1 protein

59122xNK603 + glyphosate

Forage 33.6 5.55 272-374 5

Grain 1.04 0.355 0.630-1.71 15

59122xNK603 + glufosinate-ammonium

Forage 36.7 9.62 22.8-492 5

Grain 1.22 0.811 0.450-3.72 15

59122xNK603 + glyphosate + glufosinate 314 811 23.0- 442 )

Forage 1.28 0.659 0.520-2.52 >

Grain - s T TT 15

PAT protein

59122xNK603 + glyphosate

Forage 2.12 0.749 1.29-2.75 5

Grain ND* ND® ND° 15

59122xNK603 + glufosinate-ammonium

Forage 2.87 1.19 0.920-4.14 5

Grain ND® ND® ND° 15

59122xNK603 + glyphosate + glufosinate

Forage 2.06 1.16 0.770 - 3.65 5

Grain ND" ND" ND" 15

CP4 EPSPS protein

59122xNK603 + glyphosate

Forage 68.4 13.0 53.6-77.6 5

Grain 5.31 1.61 3.11-8.02 15

59122xNK603 + glufosinate-ammonium

Forage 68.3 18.1 38.4-804 S

Grain 4.74 1.59 2.10-8.14 15

f:zia:::NKGOD + glyphosate + glufosinate f9% 142 43.0-817 5
5 5.05 223 0.940-8.43 -

Grain 15

“Values are means across all five sites.
"ND: not detected. The LLOQ for the PAT ELISA in this study was 0.068 ng/mg tissue dry weight.
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2.1.3.2 Parts of the plant where the insert is expssed

According to the applicant, the Cry34Abl, Cry35Adnid CP4 EPSPS proteins are expressed in the
leaf, root, pollen, stalk and grain of the 59122608 maize. The PAT protein is expressed in the
leaf, root and stalk of the 59122xNK603 maize. Twel of the PAT protein in 59122xNK603 maize
grain and pollen was below the lower limit of qutaiton of the assay used. In addition, according t
the applicant, the levels of the Cry34Abl, Cry35ABAT and CP4 EPSPS proteins in the different
tissues of 59122xNK603 maize were comparable régssaf herbicide treatment.

2.1.3.3 Potential fusion proteins

Southern Blot analyses conducted on 59122xNK603zenandicate molecular equivalence and
identical copy number of the inserts present in223NK603 maize to those present in 59122 and
NK603 maize, respectively.

2.1.3.4 Inheritance and genetic stability of inseed DNA

According to the data from the applicant, the palemaize lines 59122 and NK603 have both
incorporated a single DNA insert containing a singppy of their respective DNA fragments, and that
these are located at different loci in the maizeogee. Interactions of the transgene inserts are
therefore expected to be minimal during conventibn@eding of the genetically modified maize lines
59122 and NK603.

Southern blot analyses, carried out on 83 indiMiduiants from a single 59122xNK603 maize
generation, indicate that the integrity of the nsén the single events in 59122 and NK603 maree a
preserved in the hybrid 59122 x NK603. Furthermgpegtein expression levels, phenotypic
characteristics and agronomic performance, inditatethe integrity of the inserts inherited frone t
single events is preserved in maize stack 5912K&0S.

2.2 Conclusion

Southern and PCR analyses indicate that the recambinserts in the single maize events 59122 and
NK603 are retained in maize stack 59122xNK603. @erstability of the inserts has previously been
demonstrated in the parental lines 59122 and NK&0®&. level of Cry34Ab1/Cry35Abl1, PAT and
CP4 EPSPS proteins in seed and forage from th&estagvent are comparable to the levels in the
single events. Phenotypic analyses also indicability of the insect resistance and herbicide
tolerance traits of the stacked event.
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3  Comparative assessment

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

3.1.1 Experimental design & statistical analysis

In the application EFSA/GMO/UK/2005/20 for food afebd uses, import and processing of maize
59122xNK603 within the European Union, the applicaresent compositional data from seed and
forage material collected in field trials in the Mo America during the 2003 growth season. In
addition, data derived from material obtained fridald trials with the single events and the respect
comparators were provided by the applicant.

The field trials were performed at five separatessin commercial maize-growing regions of the USA
(lowa, Indiana and Nebraska) and one field siteOmario, Canada. These trials compared the
composition of maize 59122xNK603 with a conventlooaunterpart having a genetic background
representative of the test entry 59122 x NK603. tHs¢ of equivalence is used to verify whether the
agronomic, phenotypic and compositional charadtesi®f the GM plant fall within the normal range
of natural variation. Such a range of natural anmis estimated from a set of non-GM reference
varieties with a history of safe use (EFSA 2010i) therefore allows comparisons of the GM plant
with a similar food or feed produced without théphef genetic modification and for which there is a
well-established history of safe use. In this aggilon, comparisons with baseline data on commiercia
maize, compiled from publicly available literatutegave been used in the comparisons with maize
59122xNK603 for considerations of natural variasion

At each trial site, maize 59122xNK603 and the cotemal counterpart were planted following a
randomized complete block design containing fowcks with test and control entries planted in 2-
row plots located randomly within each block. Eaubt was bordered by a single row of non-
transgenic, commercial maize in order to limit eddfects. Prior to planting, each site prepared a
proper seed bed according to local agronomic megtivhich could include tillage, fertility and pest
managements practices. Each field location wasteddior agronomic and pest management needs
including pest arthropods, diseases and weedsliZegrtirrigation, agricultural chemicals and othe
management practices were applied as necessarymaihtenance operations were performed
uniformly across the entire study area.

Three of the blocks were used in the comparatigesssnent and the additional block was used for
obtaining samples for protein expression analys#l22xNK603 maize grown for compositional
analysis either received two applications of glygdte, two applications of glufosinate-ammonium, or
one application of glyphosate followed by one amgilon of glufosinate-ammonium. Maize 59122 x
NK603 grown for agronomic analysis received oneliappon of glyphosate followed by one
application of glufosinate-ammonium. Plots untrdatgth the target herbicides were not included in
the field study.

Two separate statistical analyses were carriecouhe composition data. For the first analysis, th
data from all replicates and all locations were bimd and analyzed. Least-square means and
standard deviation were calculated for the data@sscall six locations and statistically significant
differences were identified using-¢est at a 5% level of significance.

For the second statistical analysis, the resultailndd were evaluated on a per location basis using
data from the 3 replicates of each maize entryaah éocation. The least-square means and standard
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deviation for each location and maize entry wereutated and statistically significant differences
were identified using &test at a 5% level of significance.

3.2 Compositional Analysis

The nutritional analysis was undertaken on a braade of compounds in grain from 59122xNK603
maize in accordance with OECD guidelines for aseess of GM maize (OECD, 2002). The
objective was to determine that 59122xNK603 maigated with glyphosate, glufosinate-ammonium,
or glyphosate followed by glufosinate-ammonium I@des, was equivalent to non-GM control
maize with comparable genetic background. Grainpéaenfrom 59122xNK603 maize (all herbicide
treatments) and non-GM control maize with comparafpbnetic background were collected and
analyzed for nutrient composition, including: cryutetein, crude fat, crude fiber, acid detergeneffi
(ADF), neutral detergent fiber (NDF), ash, carbatayels, fatty acids (palmitic, stearic, oleic, lieiol
and linolenic acids), amino acids (methionine, iogst lysine, tryptophan, threonine, isoleucine,
histidine, valine, leucine, arginine, phenylalanirgycine, alanine, aspartic acid, glutamic acid,
proline, serine, and tyrosine), minerals (phospkooalcium, copper, iron, magnesium, manganese,
potassium, sodium, zinc) vitamins (beta-carotefitamin B1, vitamin B2, folic acid, and vitamin E
[alpha tocopherol isomer]), secondary metabolifessitol, furfural, p-coumaric acid and ferulic
acid), and anti-nutrients (phytic acid, raffinogeldrypsin inhibitor).

Compositional analysis of maize forage included de¢ermination of proximates (crude protein,
crude fat, ash), crude fiber, acid detergent f{#ddF), natural detergent fiber (NDF), carbohydrates
and minerals (calcium and phosphorus).

According to the applicant, and in accordance Vi@BCD guidelines (OECD, 2002), substantial

equivalence was evaluated by comparing the mearenutomposition values of each 59122xNK603

maize entry to non-GM maize with comparable genlesickground, and mean nutrient composition
values of the 59122xNK603 maize entry to nutriesmiges available in the published literature.

Statistical analyses were conducted with data coetbiacross all six locations as well as on a per
location basis using data from the 3 replicate=aah of the individual locations.

Forage:

Proximates and fiber:

No statistically significant differences were oh&es for mean crude fat, crude fiber, ADF, NDF, or
ash in the across location summary analysis. Meadecprotein and carbohydrates values across
locations in the 59122xNK603 + glyphosate hybridravsignificant different (P<0.05) (Table 1 —
appendix). Significant differences for crude protevere only observed at two of six locations.
Significant differences for carbohydrates were oothgerved at one of the six locations. The across
locations mean values for all forage proximateerfiandcarbohydrate analytes for test and control
hybrids were within reported literature ranges (€&b— appendix).

Minerals:

Mean calcium and phosphorus values across locaitiothe 59122xNK603 + glyphosate hybrid were
significant different (P<0.05) (Table 2 — appendiXp statistically significant differences for ciaim
were observed at any of the individual locationstiStically significant differences for phosphorus
were only observed at two of the six locations. Tiean values for calcium and phosphorus for the
test and control hybrids across locations wereiwitdported literature ranges (Table 3 — appendix).
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Grain:

Proximates and fibers:

No statistically significant (P<0.05) differencesens observed across locations between
59122xNK603 maize treated wigtyphosateand non-GM control maize with regard to crude fiber
NDF values. Statistically significant differencesn& observed for crude protein, crude fat, ADF, ash
and carbohydrates in the analysis across locafitaitse 4 — appendix). However, when analyzed on a
per location basis, these differences were not is@mmdly observed. No statistically significant
differences were observed between 59122 x NK603tlamahon-GM control maize for crude fat and
ADF at any of the six individual locations. Withgard to crude protein and ash, no statistically
significant differences were observed at three afuthe six individual locations. With regard to
carbohydrates, no statistically significant difieces were observed at two out of the six individual
locations.

No statistically significant differences were ohsat across locations between 59122 x NK603 maize
treated withglufosinate and non-GM control maize with regard to ADF, cruiilger or NDF.
Statistically significant differences were obseryedcrude protein, crude fat, ash and carbohydrate
in the analysis across locations (Table 5 — app@ndHowever, when analyzed on a per location
basis, these differences were not consistentlyrebde No statistically significant differences were
observed at five out of the six individual locasdior crude fat. No statistically significant diféaces
were observed at three out of the six individuatations for ash. No statistically significant
differences were observed at one of the six ind@idocations for crude protein and carbohydrates

No statistically significant differences were ohaat across locations between 59122 x NK603 maize
treated withglyphosate followed by glufosinatnd non-GM control maize with regard to crude fat o
crude fiber. Statistically significant differencbkstween 59122 x NK603 maize and non-GM control
maize were observed for crude protein, ADF, NDHM aed carbohydrates (Table 6 — appendix).
However, when analysed on a per location basisetdferences were not consistently observed. No
statistically significant differences were obsenatdive out of the six individual locations for AD
and NDF. No statistically significant differenceen& observed at two out of the six individual
locations for crudeprotein and ash. No statistically significant diéfleces were observed at one out of
the six locations for carbohydrates. In additiol, mean values for proximates, fiber and
carbohydrates in grain from 59122 x NK603 maizated with glyphosate followed by glufosinate
and in grain from non-GM control maize were with@ported literature ranges (Table 7 — appendix)).

Fatty acids:
No statistically significant differences were ohaat across locations between 59122 x NK603 maize

treated with glyphosateand non-GM control maize with regard to linolenicida Statistically
significant differences were observed for palmetotd, stearic acid, oleic acid and linolenic acidhe
analysis across locations (Table 8 - appendix). ¢l@wy when analyzed on a per location basis, these
differences were not consistently observed. Ndssiedlly significant differences were observed for
palmitic acid and stearic acid at four out of tlive individual locations. With regard to oleic and
linoleic acid, the mean values obtained from thalysmis on a per location basis were not statidyical
different from the control at two out of the siximidual locations.

No statistically significant differences were ohsat across locations between 59122 x NK603 maize
treated with glufosinate and non-GM control maize with regard to linolenicida Statistically
significant differences were observed for palmitiid, stearic acid, oleic acid and linoleic acidlin
analysis across locations (Table 9 - appendix). ¢l@wy, when analyzed on a per location basis, these
differences were not consistently observed. Nassizdlly significant differences were observed for
palmitic acid at any of the six individual locat®nNo statistically significant differences were
observed for stearic acid at four out of the sidividual locations. No statistically significant
differences were observed for oleic and linoleiid &t two out of the six individual locations.
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No statistically significant differences were ohsat across locations between 59122 x NK603 maize
treated withglyphosate followed by glufosinat@nd non-GM control maize with regard to linolenic
acid. Statistically significant differences betweg9122 x NK603 maize and non-GM control maize
were observed for palmitic acid, stearic acid, mlacid and linoleic acid in the analysis across
locations (Table 10 - appendix). However, when ys&d on a per location basis no statistically
significant differences between 59122 x NK603 maire non-GM control maize were observed at
five out of six individual locations for palmiticcal. No statistically significant differences were
observed at four and three out of the six individoeations for stearic and oleic acid respectively
Statistically significant differences for linoleiacid were observed at six locations. However,
statistically significant differences for linoleéeid were not consistently observed across location
grain from 59122 x NK603 maize treated with glypdies nor for grain from 59122 x NK603 maize
treated with glufosinate, indicating the absencarobbvious trend. Furthermore, all mean values for
fatty acids in grain from 59122 x NK603 maize teshwith glyphosate followed by glufosinate and in
grain from non-GM control maize were within repdrtiéerature ranges (Table 11 — appendix).

Amino acids:

Statistically significant differences were obsenaatoss locations between 59122 x NK603 maize
treated withglyphosateand non-GM control maize with regard to methionicgstine, lysine,
tryptophan, threonine, isoleucine, histidine, valifeucine, arginine, phenylalanine, glycine, aieni
aspartic acid, glutamic acid, proline, serine orosine (Table 12 - appendix). However, when
analyzed on a per location basis, these differemee not consistently observed. No statistically
significant differences were observed at any ofsi@ndividual locations for methionine and cystin
No statistically significant differences were obsal on a per location basis for five out of the six
individual locations for lysine, glycine and tyrnsi No statistically significant differences were
observed on a per location basis for four out efsix individual locations for tryptophan, threosin
aspartic acid and serine. No statistically sigaificdifferences were observed on a per locatiois bas
for three out of the six individual locations fasoleucine, histidine, valine, leucine, arginine,
phenylalanine, glutamic acid and proline. No statdly significant differences were observed on a
per location basis for two out of the six indivitliacations for alanine. In addition, all mean \edu
for amino acids in grain from 59122 x NK603 maipeated with glyphosate and in grain from non-
GM control maize were within reported literaturegas.

Statistically significant differences were obsenaatoss locations between 59122 x NK603 maize
treated withglufosinate and non-GM control maize with regard to methioniegstine, lysine,
tryptophan, threonine, isoleucine, histidine, valifeucine, arginine, phenylalanine, glycine, aieni
aspartic acid, glutamic acid, proline, serine aydine (Table 13 - appendix). However, when
analyzed on a per location basis, these differemee not consistently observed. No statistically
significant differences were observed at five duthe six individual locations for lysine and glyei.
No statistically significant differences were oh&sl on a per location basis for four out of the six
individual locations for methionine, cystine, trgphan, threonine, histidine, valine, aspartic acid,
glutamic acid, proline, serine and tyrosine. Ndistigally significant differences were observedan
per location basis for three out of the six indiatilocations for isoleucine, leucine and alaniNe.
statistically significant differences were obsenaa a per location basis for two out of the six
individual locations for arginine and phenylalanine
Statistically significant differences were obsenastoss locations between 59122 x NK603 maize
treated withglyphosate followed by glufosinatnd non-GM control maize with regard to methionine
cystine, lysine, tryptophan, threonine, isoleucihistidine, valine, leucine, arginine, phenylalamin
glycine, alanine, aspartic acid, glutamic acid,lipgy serine or tyrosine (Table 14 - appendix).
However, when analysed on a per location basisetddferences were not consistently observed. No
statistically significant differences were obseratdny of the six individual locations for lysingo
statistically significant differences were observe a per location basis at five out of the six
individual locations for cystine. No statisticalignificant differences were observed on a pertiona
basis at four out of the six individual locationsr fmethionine, tryptophan, threonine, histidine,
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EFSA/GMO/UK/2005/20 — Genetically modified maize 5822 x NK603



Norwegian Scientific Committee for Food Safety (VKN) 13/323 —final

aspartic acid, proline, serine and tyrosine. Naistieally significant differences were observed an
per location basis for three out of the six indiuadtllocations for isoleucine, phenylalanine, glggin
alanine and glutamic acid. No statistically sigrafit differences were observed on a per locatisisba
for two out of the six individual locations for ua¢ and leucine. No statistically significant difaces
were observed on a per location basis at one ouhefsix individual locations for arginine. In
addition, all mean values for amino acids in gffagm 59122 x NK603 maize treated with glyphosate
followed by glufosinate and in grain from non-GMntm| maize were within reported literature
ranges (Table 15 - appendix).

Minerals:

Statistically significant differences between 593RK603 maize treated withlyphosateand non-
GM control maize were observed for magnesium, maesg phosphorus and potassium in the
analysis across locations. No statistically siguifit differences were observed across locations for
calcium, copper, iron, sodium or zinc (Table 16ppendix). However, when analyzed on a per
location basis, these differences were not comglgtebserved. No statistically significant diffeees
were observed between 59122 x NK603 maize and mdrc@ntrol maize for magnesium at five of
the six individual locations. No statistically sifjoant differences were observed between 59122 x
NK603 maize and non-GM control maize for mangareest potassium at four of the six individual
locations. With regard to phosphorus, the meaneghbtained from the analysis on a per location
basis were not significantly different from non-Gidntrol maize at three of the six locations.

No statistically significant differences were ohsat across locations between 59122 x NK603 maize
treated withglufosinate and non-GM control maize with regard to calciumpmer, iron, sodium or
zinc. Statistically significant differences weresebved for magnesium, manganese, phosphorus and
potassium in the analysis across locations (TaBle 4ppendix). However, when analyzed on a per
location basis, these differences were not comglgtebserved. No statistically significant diffeies
were observed at three of the six individual lamadi for magnesium, manganese and potassium. No
statistically significant differences were obseratdwo of the six individual locations for phosphs.

No statistically significant differences were oh&at across locations between 59122 x NK603 maize
treated withglyphosate followed by glufosinatend non-GM control maize with regard to calcium,
copper, sodium or zinc. Statistically significantfetences were observed for iron, magnesium,
manganese, phosphorus and potassium in the analgsiss locations (Table 18 - appendix).
However, when analyzed on a per location basisethéferences were not consistently observed. No
statistically significant differences were obsenatdany of the six individual locations for ironoN
statistically significant differences were observatd four out of the six individual locations for
magnesium, manganese and potassium. No statigtgighificant differences were observed at one
out of the six individual locations for phosphorus.addition, all mean values for minerals in grain
from 59122 x NK603 maize treated with glyphosatboteed by glufosinate and in grain from non-
GM control maize were within the reported literagtuanges (Table 19 - appendix).

Vitamins:

No statistically significant differences were oh&at across locations between 59122 x NK603 maize
treated withglyphosateand non-GM control maize with regard to vitamin Bdlic acid or vitamin E.
Levels of vitamin B2 in both the 59122 x NK603 negrain and non- GM control maize grain were
below the lower limit of quantitation (LLOQ) of thessay used in this analysis (Table 20 - appendix).
Statistically significant differences were obsenfed beta-carotene. However for beta-carotene, the
values obtained from the analysis on a per locdiasis were not statistically different betweenZ01

x NK603 maize and the non-GM control maize at twbaf the six individual locations.

No statistically significant differences were ohaat across locations between 59122 x NK603 maize
treated withglufosinateand non-GM control maize with regard to vitamin Bdlic acid and vitamin
E. Levels of vitamin B2 for both the 59122 x NK60f&ize grain and non- GM control maize grain
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were below the LLOQ for the assay used in this yaml Statistically significant differences were
observed between 59122 x NK603 maize and non-GNraomaize for beta-carotene in the analysis
across locations (Table 21 - appendix). Howeveremwlnalyzed on a per location basis, these
differences were not consistently observed. Nassielly significant differences were observed at
two out of the six individual locations for betarotene values.

No statistically significant differences were ohaat across locations between 59122 x NK603 maize
treated withglyphosate followed by glufosinatend non-GM control maize with regard to folic acid
and vitamin E. Levels of vitamin B2 for both thel22 x NK603 maize grain and non-GM control
maize grain were below the LLOQ for the assay usedhis analysis. Statistically significant
differences were observed between 59122 x NK60%enand non-GM control maize for beta-
carotene and vitamin B1 in the analysis acrosstilmta (Table 22 - appendix). However, when
analyzed on a per location basis, these differemee not consistently observed. No statistically
significant differences were observed at five duthe six individual locations for vitamin B1 and n
statistically significant differences were obsenadour out of the six individual locations forthe
carotene. In addition, all mean values for vitamim$59122 x NK603 maize and non-GM control
maize were within reported literature ranges wiith €xception of vitamin B1 values that for both the
59122 x NK603 maize grain and the non-GM controlzeagyrain were above the reported literature
range (Table 23 - appendix).

Secondary metabolites and anti-nutrients:

No statistically significant differences were ohsat across locations between 59122 x NK603 maize
treated withglyphosateand non-GM control maize with regard to ferulicdaaind trypsin inhibitor.
Levels of furfural in both 59122 x NK603 maize teh with glyphosateand non-GM control maize
were below the LLOQ of the assay used in this amlgTable 24 and 28 - appendix). Statistically
significant differences were observed for inosimtoumaric acid, raffinose and phytic acid (Tade
and 28 - appendix). However, when analyzed on algmation basis, no statistically significant
differences were observed at any of the six indialdocations for p-coumaric acid. No statistically
significant differences were observed at four olitthee six individual locations for inositol and
raffinose. No statistically significant differencegere observed at three out of the six individual
locations for phytic acid.

No statistically significant differences were ohaat across locations between 59122 x NK603 maize
treated withglufosinateand non-GM control maize with regard to inositequmaric acid or ferulic
acid. Levels of furfural in both 59122 x NK603 maigrain treated witlglufosinateand non- GM
control maize grain were below the LLOQ of the gisssed in this analysis (Table 25 - appendix).
Statistically significant differences between 592RIK603 maize and non-GM control maize were
observed for raffinose, phytic acid and trypsiniliitor in the analysis across locations (Table 29 -
appendix). However, when analyzed on a per locai@sis, these differences were not consistently
observed. No statistically significant differencesre observed at five out of the six individual
locations for raffinose and trypsin inhibitor anal statistically significant differences were obszhat
three out of the six individual locations for pleyécid.

No statistically significant differences were ohaat across locations between 59122 x NK603 maize
treated withglyphosate followed by glufosinatnd non-GM control maize with regard to inositel, p
coumaric acid, ferulic acid or trypsin inhibitoretels of furfural in both 59122 x NK603 maize grain
and non-GM control maize grain were below the LLOIGhe assay used in this analysis (Table 26
and 30 - appendix). Statistically significant difaces between 59122 x NK603 maize treated with
glyphosate followed by glufosinaa@d non- GM control maize were observed for raimand phytic
acid in the analysis across locations. However, rwhealyzed on a per location basis, these
differences were not consistently observed. Ndssiedlly significant differences were observed at
any of the six individual locations for raffinoddo statistically significant differences were ot

at five out of the six individual locations for pityacid. In addition, all mean values for secogdar
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metabolites and anti-nutrients in grain from 59k2RK603 maize treated with glyphosate followed
by glufosinate and in grain from non-GM control meivere within reported literature ranges (Table
27 and 31 -appendix).

3.3 Agronomic and phenotypic characters

During field trials over at six different locationa North America in the growth season 2003,
phenotypic and agronomic data related to dormamzy germination, emergence and vegetative
growth, reproductive growth, seed retention, anesst (i.e., disease and biotic stress responses) we
collected. Both in the field trials in USA and Cdna the early population/germination, seeding
vigour, time to silking, time to pollen shed, signeen, plant height, ear height, number of statk an
root lodged plants, final stand count, pollen shapé colour, disease incidence and insect damage,
were measured. Yield/grain yield was not measundbdse trials.

Analyses of variance across trial locations shostatistically significant differences between maize
59122 x NK603 (treated with glyphosate and glufagnammonium) and the corresponding
conventional counterpart for mean time to silkitigge to pollen shed and plant height (p<0.05)
(Table 32 - appendix). On average, maize 59122 %0Kplants were taller than the conventional
counterpart (95 vs. 91 cm) and had higher numbacofimulated heat units before 50 % of the plants
were silking and shedding pollen (1242 vs. 1226 GBhd 1277 vs. 1260 GDU) compared with the
conventional counterpart. However, significant@iéinces for these parameters were only observed at
one of the test locations. No statistically sigrafit differences between the transgenic maize 59122
NK603 and the comparator were detected for anyhefather assessed phenotypic characteristics in
the across location analysis (p>0.05).

3.4 Conclusion

Comparative analyses of data from field trials tedaat representative sites and environments in the
USA and Europe indicate that maize stack 59122 %0&is compositionally, agronomically and
phenotypically equivalent to its conventional caupart, with the exception of the herbicide
tolerance, conferred by the expression of Cry348npi35Ab1, PAT and CP4 EPSPS proteins. Based
on the assessment of available data, the VKM GM@ePRa of the opinion that conventional crossing
of maize 59122 and NK603 to produce the hybrid 24 NIK603 does not result in interactions that
cause compositional, agronomic and phenotypic astitat would raise safety concerns.

34
EFSA/GMO/UK/2005/20 — Genetically modified maize 5822 x NK603



Norwegian Scientific Committee for Food Safety (VKN) 13/323 —final

4  Food /feed risk assessment

4.1 Product description and intended uses

According to the applicant, all 59122xNK603 maizeducts will be produced and processed for use
in food, animal feed and industrial products in $@me way as other commercial maize. The
59122xNK603 maize and all food, feed and procepseducts derived from 59122xXxNK603 maize are

expected to replace a portion of similar produobenf commercial maize, with total consumption of

maize products remaining unchanged. Therefore agiicant concludes that, the total anticipated
intake/extent of use of maize and all food, feed anocessed products derived from maize will

remain the same.

4.2 Effects of processing

Food manufacturing includes many harsh processamsse.g. cooking, heating, high pressures, pH
treatments, physical shearing, extrusion at highperatures etc. under which the majority of both
DNA and proteins are denatured, which also appii€sry34Ab1, Cry35Abl, PAT and CP4 EPSPS
proteins (Hammond et al. 2011).

4.3 Toxicological assessment

4.3.1 Toxicological assessment of the newly expsed protein
4.3.1.1 Acute oral toxicity testing

Acute intravenous exposureAT protein in rodents

Bayer Crop Sciences has performed an acute toxdtitgly of the PAT-protein in rats by a single
intravenous administration. The study was perforrmrecccordance with the principles of Good
Laboratory of O.E.C.D. (Organization for Economiodperation and Development) Principles of
Good Laboratory Practice, 1997, European CommisBicective 1999/1 I/EC, 1999, French decree
n°98-1312, regarding Good Laboratory Practice, bdmy 31, 1998, - E.P.A. (Environmental

Protection Agency) « 40 CFR part 160 Federal Inselg, Fungicide and Rodenticide Act (F1FRA):

Good Laboratory Practice Standards: Final Rule,ustd7, 1989, and Good Laboratory Practice
Standards for Toxicology studies on Agriculturale@hcals, Ministry of Agriculture, Forestry and

Fisheries (M.A.F.F.), notification 12 NohSan n°86d8ecember 06 2000).

The objective of this study was to assess the atutavenous toxicity in OF1 mice of PAT
(phosphoacetyl transferase) protein (> 95% puréy)rotein encoded by tipat gene. In addition, the
acute intravenous toxicity of aprotinin (negativentrol) and melittin (positive control) were also
compared. Groups of 5 female OF1 mice were adreidt either with PAT protein, aprotinin or
melittin in physiological saline at dose levelslaind 10 mg/kg body weight.

All animals were observed for clinical signs dafity fifteen days whilst their body weights were
measured weekly. No clinical signs were noted iflf pAotein-treated animals or in control groups
throughout the study period. The body weight evoiutvas unaffected by the treatment with either
PAT protein at 1 and 10 mg/kg or control substangeto Day 15. At termination of the study period,
animals were subjected to a necropsy including osaapic examination. No treatment-related
macroscopic abnormalities were detected in anitn@dged with either PAT protein at 1 and 10 mg/kg
or control substances.The positive control (meliftat 10 mg/kg, induced 100% mortality. Animals
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treated at 1 mg/kg of melittin and negative contmoimals treated with aprotinin at 1 and 10 mg/kg
showed no visible signs of systemic toxicity (Hexbet al. 2005).

PAT Microbial Protein (FL), which was 84% pure nabral protein, was evaluated for acute oral
toxicity. Five male and five female CD-1 mice ra@e 6000 mg/kg of the test material (containing
approximately 5000 mg/kg PAT) as a 25% wi/v susmensi aqueous 0,5% methylcellulose. Because
the volume of the test material in methylcelluleseeeded 2 ml/100g body weight, the test material
suspension was administrated as two fractional ggaoses, given approximately one hour apart.
Parameters evaluated during the two-week observatériod included body weights and detailed
clinical observation. All animals were examined fposs pathological changes. All mice survived to
the end of the two-week observation period. Thezeewo treatment-related clinical observation. All
mice except one female gained weight over the duradf the study. There were no gross
pathological lesions for any animal on study. &nthe condition of this study, the acute oraks.6f
PAT Microbial protein (FL) in male and female CDxlice was greater than 6000 mg/kg (Brooks and
DeWildt, 2000).

Acute oral exposure @ry34Abland Cry34Ab2proteins in rodents

The potential toxicity of the Cry34Abl and Cry35Apfoteins to humans and animals was examined
in acute oral toxicology studies. The equivalentcnuibially-derived Cry34Abl and Cry35Abl
proteins were evaluated either separately or asy@48b1/Cry35Abl protein mixture for acute
toxicity potential in mice (Brooks and DeWildt 2G00Brooks and DeWildt 2000b; Brooks and
DeWildt 2000c).

The Cry34Abl protein was evaluated for acute areictty and the highest dose tested was 5000 mg
of test material per kg body weight. When adjugtedourity of the test material (54% pure; Brooks
and DeWildt 2000a), the dose was 2700 mg Cry34Aiotem per kg body weight. During the two-
week observation period, mortality and/or clinicalbehavioural signs of pathology as well as body
weights were recorded. Gross necropsies were ctetlat the end of the study. No mortality
occurred during the course of the study. Additignalo adverse clinical signs were observed during
the study and no adverse findings were noted abpsg. The relatively high dose tested in this gtud
did not give rise to any toxicity and therefore theute LD, for Cry34Abl protein could not be
determined and is estimated to be higher than B¥pCry34Ab1 per kg body weight.

The Cry35Abl protein was evaluated for acute areictty and the highest dose tested was 5000 mg
of test material per kg body weight. When adjugtedourity of the test material (37% pure; Brooks
and DeWildt 2000b), the dose was 1850 mg Cry35Atmten per kg body weight. During the two-
week observation period, mortality and/or clinicalbehavioural signs of pathology as well as body
weights were recorded. Gross necropsies were ctetlat the end of the study. No mortality
occurred during the course of the study. Additignalo adverse clinical signs were observed during
the study and no adverse findings were noted abpsg. The relatively high dose tested in this gtud
did not give rise to any toxicity and therefore theute LD, for Cry35Ab1 protein could not be
determined and is estimated to be higher than d@5Cry35Ab1 per kg body weight.

Finally, a mixture of Cry34Abl and Cry35Ab1 proteiwas evaluated for acute oral toxicity in mice
and the highest dose tested was 5000 mg of testiadgter kg body weight. When adjusted for purity
of the test material (54% pure for Cry34Ab1 protaimd 37% pure for the Cry35Ab1 protein (Brooks
and DeWildt, 2000c), the mixture contained 482 nmg3@Ab1 protein per kg body weight and 1520
mg Cry35ADb1 protein per kg body weight. During t®-week observation period, mortality and/or
clinical or behavioural signs of pathology as wasl body weights were recorded. Gross necropsies
were conducted at the end of the study. No moytalitcurred during the course of the study.
Additionally, no adverse clinical signs were obsehduring the study that was treatment related and
no adverse findings were noted at necropsy. Theretbe acute oral Lfg for a mixture of Cry34Abl
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and Cry35Ab1 proteins could not be determined anestimated to be higher than 2000 mg/kg body
weight of an equimolar mixture of the pure Cry34/dyid Cry35Ab1 proteins.

Acute oral exposure @P4 EPSPSrotein in rodents

Monsanto has conducted an acute toxicity study (MSQ77, 1993) conducted in mice. Male and
female CD-1 mice were dosed by gavage with the EP8PS protein produced i Coli, purity of
the protein is >90 % (Harrison et al. 1996).

The study was conducted in general compliance thighEPA FIFRA GLP (40 CFR Part 160), EU-
directive 88/320/EC) and acute oral toxicity guides of U.S. EPA and OECD (U.S. EPA Health
Effects Test Guidelines. OPPTS 870.1100; Acute Oeicity (August 1998), OECD Guideline for
Testing of Chemicals; Method No. 420: Acute Oraki€ity-Fixed Dose Method; July 17, 1992). A
total of 100 animals (50 males and 50 females) weesl in the study, ranging from 5.5 weeks to 7
weeks of age. Test groups were randomized for weigth comprised 10 CD-1 mice of each sex per

group.

The protein preparation containing the CP4 EPSP$S adaninistered as a single dose by gavage to
three groups of the mice at dosages of 49, 1546d@Adng/kg body weight respectively. These doses
correspond to 40, 100 and 400 mg/kg of CP4 EPSE8iprbased on the level of purity of the protein
and ELISA analyses of the dosing solutions. A aadrgroup received bovine serum albumin (BSA) at
a dosage of 363 mg/kg in the same solution andetglivolume as the test substance. The second
control group was administered the carrier solutinly, 50 mM sodium bicarbonate.

At defined stages throughout the duration of thedt clinical observations were performed for
mortality and signs of toxicity, and body weightsdafood consumption measured. Signs of toxicity
include such occurrences as changes in the skirfuangéyes and mucous membranes, respiratory,
autonomic and central nervous systems as well aviral changes. At the termination of the study
(day 8-9), animals were sacrificed, examined faisgrpathology and numerous tissues were collected.

Tissues retained from the animals included aorthersls, brain, colon, oesophagus, eyes, gall
bladder, heart, kidneys, lung, liver, lymph nodasscle, ovaries, pancreas, pituitary, prostateunec
salivary gland, seminal vesicles, skin, spinal cepleen, stomach, testes, thymus, uterus andddadd
Hollow organs were opened and examined.

The results of the study showed no statisticalgynigicant differences in group mean body weights,
cumulative weight gains or food consumption in ahyhe groups treated with either BSA or the CP4
protein, when compared with the carrier controlugroThe data were evaluated according to a
decision-tree analysis procedure which, dependimghe results of early statistical tests, deterchine

further statistical analysis applied to detect gralifferences and analyse for trends. All animals
survived to the scheduled termination of the stuay] there were no clinical signs observed that
could be related to the test material.

EHL decision-tree analysis (two-tailed): Terminaldy weights were evaluated by decision-tree
statistical analyses which, depending on the resflttests for normality (2) and homogeneity of
variances [Bartlett’'s, Test (3)], utilized eitherrganetric [Dunnett’'s Test (1) and Linear Regression
(4)] or nonparametric [Kruskal-Wallis (5), Jonckhele (6) antior Mann-Whitney (7) Tests] routines
to detect differences and analyze for trend.
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4.3.1.2 Repeated dose toxicity testing

Repeated dose 14-day oral toxicity studPAfl protein in rodents

Bayer Crop Sciences has performed a sub-chronictoxeity study of the PAT-protein in rats
(Pfister et al. 1996). The study was performeddoordance with the principles of Good Laboratory
of O.E.C.D. (Organization for Economic Cooperatiamd Development) and Principles of Good
Laboratory Practice, 1992. Good Laboratory PractfG&P) in Switzerland, Procedures and
Principles, March 1986 and the Japanese MinistrAgriculture, Forestry and Fisheries: On Good
Laboratory Practice Standards for Toxicologicaldgta on Agricultural Chemicals, Agricultural
Production Bureau, 59 NohSan Notification Numbeb®B8August 10, 1984. Test guidelines: The
study procedures mostly conform to OECD Guidelifes Testing of Chemicals, number 407
"Repeated Dose 28-day Oral Toxicity Study in Rogeradopted by the Council on July 27, 1995.
According to the OECD guidelines the duration op@sure should normally be 28 days although a
14-day study may be appropriate in certain circamsgs; justification for use of a 14-day exposure
period should be provided. The duration of thisesgpd dose oral toxicity was 14-day exposure
period. No justification for using 14-days has bgasen in the dossier of the applicant.

Animals of group 1 received a standard diet ansl shgroups 2, 3 and 4 were fed a low protein diet,
which was adjusted to similar protein content ag tf group 1 by using soybean derived protein.
Protein was administered by feed admixture in poedeliet to Wistar rats of 0 (group 1), 0.5 %
PAT-protein + 4.5 % soyprotein (group 2), 5 % PA®Dipin (group 3) and 5% soyprotein (group 4)
for a period of 14 days. The study comprised faougs each with five male and five female rats. The
mean intake of PAT-protein over the treatment gevias: 0.712 mg/kg body weight/day for males in
group 2; 703 mg/kg body weight/day for females iaup 2; 7965 mg/kg body weight/day for males
in group 3 and 7619 mg/kg body weight/day for fessah group 3.

The results showed no unscheduled deaths or dlsigras. Food consumption and body weights were
unaffected by treatment. No treatment-related cbsngere seen in hematology or urinalysis
parameters. Organ weight data, macroscopical astbatiopical findings did not distinguish treated

groups from controls.

The only changes which might be attributed to trestt were observed in clinical biochemistry
parameters. They consisted of a slightly lower ghgclevel in males of group 4, slightly higher kota
cholesterol and phospholipid levels in male ratgmfups 2, 3 and 4 and slightly higher triglyceride
level in females of group 4 when compared with oditgroup 1. Animals of group 4 received no PAT-
protein but - with respect to the protein conteatdiet slightly similar to that of groups 2 andT8e
above changes are according to the applicant cemegldto reflect differences in the dietary
composition and to be unrelated to PAT Proteinlfit§eurther, the increased total cholesterol and
phospholipid levels are found to be in a similargawhen comparing group 3 (low protein diet + 5 %
PAT-protein) with group 4 (low protein diet + 5 %y®& protein). The results may suggest a similar
nutritional value of both proteins.

Repeated dose 28-day oral toxicity stadyCry34Abland Cry35Ablprotein in rodents

Five male and five female CD-1 mice per group wenesn test diets formulated to supply 0/0,
1.97/0.078, 19.7/0.78, or 197/7.8 milligrams Cr@®Hb1l proteins respectively, per kilogram body
weight per day (mg/kg/day, mkd). These values spwaded to nominal time-weighted average
concentrations of 0/0, 1.84/0.073, 18.4/0.73, a@8/77 mg/kg/day for males and 0/0, 2.13/0.085,
19.8/0.79, and 202/8 mg/kg/day for females, of @f$3Abl proteins, respectively. Actual
concentrations of Cry34/35Ab1 proteins were higineall dose groups based on analytical results,
with the exception of the lower concentration ofy/8FAb1l in the low-dose group. Additional groups
of five male and five female mice were fed dietataming bovine serum albumin (BSA) at the rate of
204.8 mg/kg body weight /day to serve as a prateirtrol group. The nominal time-weighted average
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concentrations of BSA were 189.3 and 202.1 mg/kgfda males and females, respectively. The
Cry34/35ADb1 protein treatment groups were staaifificcompared to BSA-control group. Parameters
evaluated were daily cage-side observations, weeldtailed clinical observations, ophthalmic
examinations, body weights, feed consumption, helogy, clinical chemistry, selected organ
weights, and gross and histopathologic examinatibhsre were no treatment-related effects on any
parameter (Juberg et al 2009).

The study evaluated the potential toxicity of tlmnbination of microbially derived Cry34Abl1 and
Cry35Ab1l insecticidal crystal proteins, referred de Cry34/35Ab1, in mice following dietary
administration for 28 days. Five male and five fean@D-1 mice per group were given test diets
formulated to supply 0/0, 1.97/0.078, 19.7/0.78, 1&7/7.8 milligrams Cry34/35Ab1 proteins
respectively, per kilogram body weight per day (ka¢gday, mkd). These values corresponded to
nominal time-weighted average concentrations of 0/84/0.073, 18.4/0.73, and 195/7.7 mg/kg/day
for males and 0/0, 2.13/0.085, 19.8/0.79, and 26®j8g/day for females, of Cry34/35Ab1 proteins,
respectively. Actual concentrations of Cry34/35Adrbteins were higher in all dose groups based on
analytical results, with the exception of the lowencentration of Cry35Ab1l in the low-dose group.
Additional groups of five male and five female migere fed diets containing of 204.8 mg/kg body
weight /day bovine serum albumin (BSA) serving apratein control group. The nominal time-
weighted average concentrations of BSA were 188 202.1 mg/kg/day for males and females,
respectively. The Cry34/35Ab1 protein treatmentugowere statistically compared to BSA-control
group. Parameters evaluated were daily cage-siseradtions, weekly detailed clinical observations,
ophthalmic examinations, body weights, feed congiomphematology, clinical chemistry, selected
organ weights, and gross and histopathological exations. There were no treatment-related effects
on any parameter (Thomas et al. 2006, Dow Agro8eennpublished internal report.).

4.3.2 Toxicological assessment of the whole GM fdbekd

The applicant has provided a nutritional study awilers using the triple stacked event
59122x1507xNK603 maize as test material.

A poultry feeding study was conducted with dietataining grain from 59122x1507xNK603 maize.

According to the applicant, the poultry feedingdstwvith the 59122x1507xNK603 maize is relevant
for the safety assessment of the 59122xNK603 mdike. 59122x1507xNK603 maize has been
obtained from traditional breeding methods betwprergeny of three genetically modified maizes.

Since the 59122x1507xNK603 maize contains the 594&i2e insert and the NK603 maize insert, the
applicant concludes that absence of adverse eféédtse 59122x1507xNK603 maize grain in a 42-
day poultry study provides the necessary scieniifiormation to also infer the absence of adverse
effects on broiler chickens from feeding with 592RK603 maize.

The poultry feeding study with diets containingigriiom 59122x1507xNK603 maize was conducted
over a 42-day period. The 59122x1507xNK603 maizéngrused in this study were produced from
plants that received either two sequential treatmemith glufosinate herbicide, two sequential
treatments with glyphosate herbicide or treatmeftglyphosate followed by glufosinate herbicide.
For comparison, diets containing grain from non-@idize with comparable genetic background and
from three types of commercial maize (33P66, 33ub 33R77) were also fed to the chickens. The
chickens fed the 59122 x1507xNK603 maize grain-@dmcontrol maize grain or commercial maize
grain were observed for overall health, behaviohginges and/or evidence of toxicity. Body weights
and feed weights were measured every 7 days. Tdeweight parameters evaluated at the end of the
42-day study included carcass vyield, thighs, bseagings, legs, abdominal fat, kidneys and whole
liver. Mortality, weight gain, feed efficiency, ag yields, carcass and parts (breast, thigh, wmg a
leg) yields and abdominal fat were analyzed fotistieal differences between the chickens fed the
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59122x1507xNK603 maize diet and chickens fed the-@&M control maize diet at ©.05. In
addition, tolerance intervals were calculated ferfgrmance and carcass traits that are expected to
contain, with 95% confidence, 99% of the valuesaoigid for the chickens fed the three commercial
non-GM maize diets. Data from the chickens feda3®#22x1507xNK603 maize diet and chickens fed
the diet with non-GM control maize with comparalgenetic background were then evaluated to
determine if observed values were contained wiglaich tolerance interval.

No statistically significant differences were oh&st on mortality, body weight, body weight gain or
feed efficiency between chickens fed a diet coimtgirgrain from 59122x1507xNK603 maize or
chickens fed a non-GM control maize diet. No stiatidly significant differences were observed for
overall organ yields between chickens fed a dietaiaing grain from 59122x1507xNK603 maize or
chickens fed a non-GM control maize diet. Kidneglgs, within females, were slightly lower for the
59122x1507xNK603 maize fed chickens compared tokelmis fed the non-GM control maize diet.
However, the observed values for female kidneydyfet both the 59122 x 1507 x NK603 maize fed
and the non-GM control fed chickens are still weithin the tolerance range calculated from the
kidney yields from chickens fed the three comméruig-GM maize diets.

No statistically significant differences were ohas for carcass yield, breast, thigh, wing and leg
yield or overall abdominal fat between chickens dediet containing grain from 59122x1507xNK603
maize or chickens fed a non-GM control maize dMstdominal fat, within males, was slightly lower
for the 59122 x 1507 x NK603 maize fed chickens jparad to chickens fed the non-GM control
maize diet. However, the observed values for mbadkminal fat for both the 59122 x 1507 x NK603
maize fed and the non-GM control fed chickens diteveell within the tolerance range calculated
from the abdominal fat from chickens fed the treesamercial non-GM maize diets.

Based on the results from this study, the applicantludes that 59122xNK603 maize is nutritionally
equivalent to non-GM maize with comparable genéckground and to commercial maize. In
addition, the results obtained further indicate shéety of the Cry34Abl, Cry35Ab1, PAT and CP4
EPSPS proteins expressed in 59122xNK603 maize.

Further, no subchronic adverse effects were obdenva 90-day study where rats were fed with diets
prepared with the 59122 maize (Malley et al 20@7published 90-day study in rats conducted with

diets prepared with NK603 resulted in no consistiffiérences in the measured clinical, biochemical

and histological parameters, except for slightlgvated levels of average corpuscular volume and
average corpuscular haemoglobin in female ratsradtared the high dose (Hammond et al. 2004).

According to a two year feeding study performedSg&yalini and co-workers (Séralini et al. 2012), the
inclusion of NK603 in the animal feed and/or the w§ Roundup herbicide either on maize crops or
added in drinking water, led to several severe@atfies among the animals, including an increased
mortality rate, higher rate of tumour developmdadney nephropathies and hormone disruptions etc.
The study by Séralinis group has, however, beerotiyhly investigated by regulatory authorities in
several countries (e.g. Belgium, Denmark, Francern@ny, Italy and the Netherlands) as well as
EFSA and The Norwegian Scientific Committees PaneGMOs (VKM 2012), and deemed to be of
such poor scientific quality that the data from shedy cannot possibly support the stated findings.

4.4 Allergenicity assessment

The strategies used when assessing the potenéadalic risk focuses on the characterisation ef th
source of the recombinant protein, the potentidhefnewly expressed protein to induce sensitisatio
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or to elicit allergic reactions in already sensitisndividuals and whether the transformation mayeh
altered the allergenic properties of the modifiedod. A weight-of-evidence approach is
recommended, taking into account all of the infdioraobtained with various test methods, since no
single experimental method yields decisive eviddncallergenicity (EFSA 2006, EFSA 2011a).

Most food allergies are mediated by IgE and areradteristic of type-l reactions. According to

Regulation (EC) No. 1829/2003 the applicant shalkeas post-translational modifications of
expressed proteins, and assess gluten-sensitigeopathy or other enteropathies which are not IgE-
mediated.

Most of the major food and respiratory IgE-allergdmave been identified and cloned, and their
protein sequences incorporated into various dagsbass a result, novel proteins can be routinely
screened for amino acid sequence homology with, sindttural similarity to, known human IgE-
allergens using an array of bioinformatic toolsq@&mnce homology searches comparing the structure
of novel proteins to known IgE-allergens in a datsbare conducted using various algorithms such as
FASTA to predict overall structural similarities.céording to FAO/WHO (2001) in cases where a
novel protein and a known IgE-allergen have moes tB5% identity over a segment of 80 or greater
amino acids, IgE cross-reactivity between the n@vetein and the allergen should be considered a
possibility.

4.4.1 Assessment of allergenicity of the newly exgssed protein

The applicant has performed a weight-of-evidenqe@gch (Metcalfe et al.,1996; FAO/WHO 2001;
Codex 2003) for an overall assessment of the I¢gtganic potential of the Cry34Abl, Cry35Ab1,
PAT and CP4 EPSPS proteins, which includes:

assessing the allergenicity potential of the soofdbe gene
homology searches with known protein allergens
susceptibility tan vitro simulated digestion and thermolability
evaluation of protein glycosylation

assessment of protein exposure

These assessments have previously been descrilibd Applicant for the single maize events NK603
(EFSA-GMO-RX-NK603) and 59122 (EFSA-GMO-NL-2005-1EFSA-GMO-NL-2005-23), and
were based on the following aspects:

i) The sources of the transgenes genedB. thuringiensis (cry-geney S.
viridochromogenegpat), and Agrobacteriumsp. strain CP4cp4 epsp$ have no
history of causing allergy

i) History of safe use of Cry proteins as microbiadtipgdes, no indications of Cry
proteins originating fromBacillus thuringiensishaving harmful effects on the
health of humans and animals

iii) The Cry34Abl and Cry35Abl proteins do not shownificant amino acid
sequence similarity to known protein toxins, andi'tiehare immunologically
relevant sequence similarity with known allergens

iv) The Cry34Abl and Cry35Abl proteins are rapidly degd, as shown by SDS-
PAGE, under simulated gastric fluid digestive ctinds

V) The Cry34Abl and Cry35Abl proteins have been censitlas heat labile, since
biological activity of CrylF was lost after exposwat 750C for 30 minutes, while
the Cry34Abl and Cry35Abl proteins lost theirs raigposure at 60 oC for 30
minutes
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vi) The proteins Cry34Ab1, Cry35Ab1 are not glycosydate

vii) The PAT protein has been the subject of previouetysaassessments for
genetically modified plants and found to have nteptal for allergenicity

viii)  The PAT protein lacks homology to known toxins lbergenic proteins

iX) Rapid degradation of the PAT protein in simulatedtgc fluids

X) CP4 EPSPS does not resemble any characteristiocsowi IgE-allergens, and no
significant homologies between the amino acid secee of the CP4 EPSPS
protein and IgE-allergenic proteins have been found

Xi) The CP4 EPSPS protein is readily degraded in stedildigestive fluids and is not
glycosylated

Xii) CP4 EPSPS is considered as heat labile

The information listed above indicates that the Igesxpressed proteins in maize 59122 x NK603
lack IgE allergenic potential with regard to humamd animal health. However, it does not cover
allergic reactions that are not IgE mediated, sgme gluten-sensitive enteropathies or other
enteropathies that are not IgE-mediated.

4.4.2 Assessment of the allergenicity of the who@&M plant

Allergenicity of the maize 59122 x Nk603 could Inereased as an unintended effect of the random
insertion of the transgene in the genome of thépierdt, e.g. through qualitative or quantitative
modifications of the expression of endogenous prstdHowever, given that no biologically relevant
agronomic or compositional changes have been fdmhiin maize 59122 x NK603 or the parental
events 59122 and NK603 with the exception of theotuced traits, no increased allergenicity is
anticipated for maize 59122 x NK603. Moreover, raagnot considered a common allergenic food.

4.4.3 Adjuvanticity

According to the EFSA guidance document for riskeasment of food and feed from GM plants
(EFSA 2011b), adjuvants are substances that, wbeadministered with an antigen increase the
immune response to the antigen and therefore migiéase the allergic response. In cases when
known functional aspects of the newly expressedeproor structural similarity to known strong
adjuvants may indicate possible adjuvant activibg possible role of these proteins as adjuvants
should be considered. As for allergens, interastiith other constituents of the food matrix and/or
processing may alter the structure and bioavaitglof an adjuvant and thus modify its biological
activity.

Only two of the 10 Cry proteins that are currentBed in genetically modified plants, CrylAb and
CrylAc, have been studied experimentally regardidigvant effects. To the knowledge of the VKM
GMO Panel, adjuvant effects have not been investibéor the other 8 Cry proteins used in GM
plants, or for other groups of Cry proteins. Immiagical mapping of the systemic and mucosal
immune responses to CrylAc have shown that micguseboth systemic IgM and IgG and secretory
IgA following intraperitonal and intragastric immigation. In a mouse study by Vazquez et al., the
adjuvant effect of CrylAc was found to be as strasghe effect of cholera toxin (CT) (Vazquez et al
1999). The adjuvant effect of CT is thus a relevaasis for comparison in a risk assessment of
CrylAc. It is uncertain whether this applies to lagne extent to other Cry proteins.
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“Bystander sensitisation”

"Bystander sensitisation” can occur when an adjuwafdod, or an immune response against a food
antigen, results in an increased permeability efitthestinal epithelium for other components indoo
Previously it was assumed that the epithelial a&llthe intestine were permanently "glued together"
by the so-called "tight junctions”. More recent Wwiedge shows that these complex protein structures
are dynamic and can be opened up by different &timu

Both in vitro andin vivo experiments have demonstrated that when an Iggmnes which can result
in a complement activation (among other) is noabe¢d by an IgA response, the epithelial barrier
can be opened and unwanted proteins are able ¢o #wet body (bystander-penetration) and lead to
allergic sensitisation (Brandtzaeg P, Tolo K 19T¥n PL, Rowley D1982).

Additional information can be found in the repogtWWKM on Cry-proteins and adjuvanticity: “Health
risk assessment of the adjuvant effects of Crygmetfrom genetically modified plants used in food
and fodder” (VKM 2012b)

4.5 Nutritional assessment of GM food/feed

Compositional analyses of maize 59122 x NK603 iawdicnutritional equivalence to the non-GM
control maize with comparable genetic background &m the published range of values in the
literature.The applicant has provided a nutritional study owilers using the triple stacked event
59122x1507xNK603 maize as test material.

4.5.1 Intake information/exposure assessment

Net import of maize staple, e.g. flour, starch amged products, in Norway in 2007 was 7600 tons,
corresponding to 4.4 g dry weight/person/day oestimated daily energy intake for adults to be 0.6
% (Vikse 2009). The production of maize porridge fdildren in 2007 was about 37.5 tons,
corresponding to a daily intake of 1.7 g/day oreatimated daily energy intake to be 0.6 % for a 6
month child (Vikse 2009).

The expression levels of the Cry34Abl, Cry35Abl @it EPSPS proteins in grain from 59122 x
NK603 maize ranged from 21.8 to 53.6 pg/g grain wmeight, from 0.53 to 3.31 pg/g grain dry
weight, and from 3.06 to 16.4 pg/g grain dry wejgkspectively. Expression of the PAT protein in
59122 x NK603 grain ranged from below the loweritiof quantitation of the assay to 0.44 ug/g
grain dry weight.

Since all foods from maize are derived from graitie estimated maximum daily intake for a
Norwegian adult of Cry34Abl, Cry35Ab1, PAT and CPESPS proteins is calculated to be 236 ug,
15 pg, 2 pg and 28 ug, respectively, based on ghginveight. These levels are several orders of
magnitude below the levels shown to have no effeletboratory toxicology testing. Also, these lesvel
are considerably below the proposed threshold afcétogical concern (TTC) level of 1800
pg/person/day (Class 1, oral exposure) for chemicahsidered to have a low potential for toxicity
based on metabolism and mechanistic data (Verreeiat, 2010)Some farm animals such as pigs
and poultry which are fed diets formulated with tg 80% maize, are exposed to CrylF,
Cry34Abl and Cry35ADb1l levels that are close to 1ib@es above the TTC level of 1,8
mg/animal/day.
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This dietary exposure assessment is very conseevdtiassumes that all maize consumed consists of
59122 x NK603 maize and that protein levels are meoluced by processing.he comparable
composition and nutritional value of the 59122 x@0R maize, together with the results of the
assessment of dietary intake and nutritional impaticate that food products derived from
59122 x NK603 maize are nutritionally equivalentftmd products derived from commercial
maize. Hence, anticipated dietary intake, of maleeved foods and feeds is not expected to
change.

4.5.2 Nutritional assessment of feed derived frotme GM plant

Based on the compositional analyses comprising ipi@bes, minerals, fatty acids, amino acids,
vitamins, secondary metabolites and anti-nutrieft®rage and grain samples from 59122 x NK603
maize; nutritional equivalence shown in a poultgeding study; and, safety evaluation of the
Cry34Abl, Cry35Abl, PAT and CP4 EPSPS proteins esged in 59122 x NK603 maize, the
59122xNK603 maize and derived feed products seebeteubstantially equivalent to, nutritionally
equivalent, and as safe as commercial maize ativkddieed products.

4.5.3 Post-Market Monitoring of GM food/feed

Based on the safety assessment discussed throwuggatian 4.3, no risks to human and animal health
have been identified from the human food and anfexd use of 59122xNK603 maize as compared
to human food and animal feed use of commerciakendn addition, the nutritional characteristics

and use of food, feed and processed products defiom 59122xNK603 maize seem to be similar to
food, feed and processed products derived from cential maize.

4.6 Conclusion

Whole food feeding study has not been performedgusP122 x NK603 maize. The applicant has,

however, provided a nutritional study on broilesing the triple stacked event 59122 x 1507 x NK603

maize as test material. Bioinformatics analyseehat revealed expression of any known ORFs in
the parental maize lines, and none of the newlyesged proteins show resemblance to any known
toxins or IgE allergens. Nor have the newly expedsgroteins been reported to cause IgE mediated
allergic reactions. Some studies have however atelica potential role of Cry-proteins as adjuvants
in allergic reactions.

Acute and repeated toxicity tests in rodents hasteindicated toxic effects of the newly expressed
proteins. However, these tests do not provide dadjtianal information about possible adverse efect
of the stacked event maize 59122 x NK603.

Based on the current knowledge, the VKM GMO Pamglctudes that 59122 x NK603 maize is
nutritionally equivalent to its conventional maizad that it is unlikely that newly expressed prigte
will introduce a toxic or allergenic potential obdd/feed derived from maize 59122 x NK603
compared to conventional maize.
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5 Environmental risk assessment

5.1 Unintended effects on plant fitness due to thgeenetic modification

Maize ea maysL.) is an annual plant and member of the grass |jafoacea. The species,
originating from Central America, is highly domestied and generally unable to survive in the
environment without management intervention (Easti@aSweet 2002). Maize propagates entirely
by seed produced predominantly by cross-pollina@ECD 2003). In contrast to weedy plants,
maize has a pistillate inflorescence (ear) witlolh enclosed with husks. Due to the structure of the
cob, the seeds remain on the cob after ripeninghatdal dissemination of the kernels rarely occurs

The survival of maize in Europe is limited by a donation of absence of a dormancy phase resulting
in a short persistence, high temperature requirtsnér germination, low frost tolerance, low
competitiveness and susceptibility to plant patinggéerbivores and climatic conditions (van de Wiel
et al. 2011). Maize plants cannot survive tempeestbelow 0°C for more than 6 to 8 hours after the
growing point is above ground (OECD 2003), antlaorway and most of Europe, maize kernels and
seedlings do not survive the winter cold (Gruberakt2008). Observations made on cobs, cob
fragments or isolated grains shed in the field mytarvesting indicate that grains may survive and
overwinter in some regions in Europe, resultingdtunteers in subsequent crops. The occurrence of
maize volunteers has been reported in Spain arer &bropean regions (e.g. Gruber et al. 2008).
However, maize volunteers have been shown to greakly and flower synchronously with the
maize crop (Palaudelmas et al. 2009). Cross-ptillinavalues recorded were extremely variable
among volunteers, most probably due to the loskybfid vigour and uniformity. Overall cross-
pollination to adjacent plants was estimated asdokeiw.

Despite cultivation in many countries for centuyiesed-mediated establishment and survival of maize
outside cultivation or on disturbed land in Eurdperare (BEETLE Report 2009). Maize plants
occasionally grow in uncultivated fields and by dsi@es. However the species is incapable of
sustained reproduction outside agricultural areag&urope and is non-invasive of natural habitats
(Eastham & Sweet 2002; Devos et al. 2009). Theee rer native or introduced sexually cross-
compatible species in the European flora with winehize can hybridise and form backcross progeny
(Eastham & Sweet 2002; OECD 2003). The only renipiants that can be cross-fertilised by maize
are other cultivated maize cultivars.

It is considered very unlikely that the establishinespread and survival of maize 59122 x NK603
would be increased due to the insect resistancehartticide tolerance traits. The herbicide tolerant
trait can only be regarded as providing a selectheantage for the GM maize plant where and when
glufosinate ammonium-based herbicides are appl&dfosinate ammonium-containing herbicides
have been withdrawn from the Norwegian market s2@@8, and the substance will be phased out in
the EU in 2017 for reasons of reproductive toxiciSimilarly insect resistance against certain
lepidopteran and coleopteran pests provides a t@temvantage in cultivation of 59122 x NK603
under infestation conditions. It is considered venjikely that maize 59122 x NK603 plants or their
progeny will differ from conventional maize cultigin their ability to survive as volunteers until
subsequent seasons, or to establish feral poputatioder European environmental conditions.

Field trials carried out by the applicant do natidate altered fitness of maize 59122 x NK603 iedat

to its conventional counterpart. A series of figlidls with maize 59122 x NK603 were carried out
across 6 locations in the USA and Canada in 2008litation EFSA/GMO/UK/2005/20). In addition,
agronomic observations performed in field trialsttie EU in 2004 (Spain, Hungary and Bulgaria)
have been provided by the applicant in applicaiBi8A/GMO/UK/2005/30 (maize stack 59122 x
1507 x NK603). Information on phenotypic (e.g. croipysiology, morphology, development) and
agronomic (e.g. grain yield) characteristics wasvijgted to assess the agronomic performance of
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maize 59122 x NK603 in comparison with its convemdil counterpart (see section 3.1). Data from
the field trials in the USA and Canada shows sotatssical significant differences for plant height
time to silking and pollen shed). These differenaese however small in magnitude and were not
consistently observed over locations. In the Euaapféeld trials mean time to silking and plant Hetig
values across locations for the maize 59122 x NK&08@ control maize were statistically different
(p<0.05). The VKM GMO Panel is of the opinion tlihey do not raise any environmental safety
concern.

In addition to the data presented by the applidhiet VKM GMO Panel is not aware of any scientific
reports indicative of increased establishment oeagh of maize 59122 x NK603, or changes to its
survivability (including over-wintering), persistem or invasive capacity. Because the general
characteristics of maize 59122 x NK603 are unchangsect resistance, glufosinate and glyphosate
tolerance are not likely to provide a selectiveadsage outside of cultivation in Europe. The VKM
GMO Panel is of the opinion that the likelihood whintended environmental effects based on
establishment and survival of maize 59122 x NK6B mot differ from that of conventional maize
varieties.

5.2 Potential for gene transfer

A prerequisite for any gene transfer is the avditgtof pathways for the transfer of genetic maer
either through horizontal gene transfer of DNA,vertical gene flow via pollen or seed dispersal.
Exposure of microorganisms to transgenic DNA ocadusing decomposition of plant material
remaining in the field after harvest or comes frpollen deposited on cultivated areas or the field
margins. Transgenic DNA is also a component of rietyaof food and feed products derived from
maize 59122 x NK603. This means that micro-orgasisnthe digestive tract in humans and animals
(both domesticated animals and other animals fgedinfresh or decaying plant material from the
transgenic maize line) may be exposed to transdeNi&.

Maize is the only representative of the geAaain Europe, and there are no cross-compatible avild
weedy relatives outside cultivation with which neaizan hybridise and form backcross progeny
(Eastham & Sweet 2002; OECD 2003). Vertical genedfer in maize therefore depends on cross-
pollination with other conventional or organic maizarieties. All maize varieties which are cultact

in Europe can interbreed. In addition, unintendddiature/adventitious presences of genetically
modified material/transgenes in seeds representssilje way for gene flow between different
production systems.

5.2.1 Plant to micro-organisms gene transfer

Experimental studies have shown that gene trarisier transgenic plants to bacteria rarely occurs
under natural conditions and that such transfeeddp on the presence of DNA sequence similarity
between the DNA of the transgenic plant and the DiiAhe bacterial recipient (Nielsen et al. 2000;
De Vries & Wackernagel 2002, reviewed in EFSA 2(P09a; Bensasson et al. 2004; VKM 2005c).

Based on established scientific knowledge of theidra for gene transfer between unrelated species
and the experimental research on horizontal trangfe genetic material from plants to
microorganisms, there is today little evidence pomto a likelihood of random transfer of the
transgenes present in maize 59122 x NK603 to uekkpecies such as bacteria.

It is however pointed out that there are limitasian the methodology used in these experimental
studies (Nielsen & Townsend 2004). Experimentadiissi of limited scale should be interpreted with
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caution given the scale differences between whatbeaexperimental investigation and commercial
plant cultivation.

Experiments have been performed to study the &tabitd uptake of DNA from the intestinal tract in
mice after M13 DNA was administered orally. The Di#oduced was detected in stool samples up
to seven hours after feeding. Small amounts (<0dda)d be traced in the blood vessels for a period
of maximum 24 hours, and M13 DNA was found in tiwerd and spleen for up to 24 hours (Schubbert
et al. 1994). By oral intake of genetically modifisoybean it has been shown that DNA is more stable
in the intestine of persons with colostomy compaced control group (Netherwood et 2D04). No

GM DNA was detected in the faeces from the corgrolp. Rizzi et al. (2012) provides an extensive
review of the fate of feed-derived DNA in the gasitestinal system of mammals.

In conclusion, the VKM GMO Panel consider it isialy that the introduced gene from maize 59122
x NK603 will transfer and establish in the genonfienicroorganisms in the environment or in the
intestinal tract of humans or animals. In the réng, theoretically possible case of transfer ofditye

pat and CP4 EPSP8enes from 59122 x NK603 to soil bacteria, no ngwedperty would be
introduced into or expressed in the soil microlb@nmunities; as these genes are already present in
other bacteria in soil. Therefore, no positive sile advantage that would not have been conferred
by natural gene transfer between bacteria is ezgdect

5.2.2 Plant to plant gene flow

Considering the intended uses of maize 59122 x NK@Xcluding cultivation) and the physical
characteristics of maize seeds, possible pathwiagsre dispersal are grain spillage and dispeifsal o
pollen from potential transgenic maize plants ordging from accidental grain spillage during
transport and/or processing.

The extent of cross-pollination to other maizeigals will mainly depend on the scale of accidental
release during transportation and processing, amdswuccessful establishment and subsequent
flowering of the maize plant. For maize, any vetigene transfer is limited to other varietieZefl
maysplants as populations of sexually compatible wiéthtives of maize are not known in Europe
(OECD 2003).

Survival of maize plants outside cultivation in Bpe is mainly limited by a combination of low
competitiveness, absence of a dormancy phase aoceibility to plant pathogens, herbivores and
frost. As for any other maize cultivars, GM maizans would only survive in subsequent seasons in
warmer regions of Europe and are not likely to ldigh feral populations under European
environmental conditions. In Norway, maize plamsnf seed spillage occasionally grow on tips,
waste ground and along roadsides (Lid & Lid 2005).

The flowering of occasional feral GM maize plantsgimation from accidental release during
transportation and processing is however unlikelglisperse significant amounts of GM maize pollen
to other maize plants. Field observations perfororedaize volunteers after GM maize cultivation in
Spain revealed that maize volunteers had a lowwigarely had cobs and produced pollen that cross-
pollinated neighbour plants only at low levels @Ralelmas et al. 2009).

As maize 59122 x NK603 has no altered survival,tiplidation or dissemination characteristics, the
VKM GMO Panel is of the opinion that the likelihoadf unintended environmental effects as a
consequence of spread of genes from this GM maiz&larway will not differ from that of
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conventional maize varieties. The likelihood of sgollination between cultivated maize and the
occasional feral maize plants resulting from gspilage is considered extremely low.

5.3 Interactions between the GM plant and target gganisms

Maize 59122 was transformed to co-express ¢hg84Abl and cry35Abl genes fromBacillus
thuringiensis.The binary insecticidal toxin is made of two coments, the Cry34Abl and Cry35Ab
proteins, acting together and conferring resistdnceoleopteran insect pests belonging to the genus
Diabrotica, such as larvae of western corn rootworm (WORyirgifera virgiferg and the northern
corn rootworm (NCRD. barber). WCR has been introduced to Europe from North Acae where it

is native and widespread (Miller et al. 2005, EFSA 2013)D. virgifera virgiferawas first detected

in Serbia in 1992, but has since spread acrossdhinent, resulting in well-established populasion

in approximately 19 European countries (EC 2012)eré have been no reports Bf virgifera
virgiferain Norway fttp://www.faunaeur.org/distribution.php

Considering the intended uses of maize 59122 x MK@&Xcluding cultivation, the environmental
exposure is limited to exposure through manure fardes from the gastrointestinal tract mainly of
animals fed on the GM maize as well as to the aotal release into the environment of GM seeds
during transportation and processing and subselguenpotential occurrence of sporadic feral plants
Thus the level of exposure of target organisms tgB€Ab and Cry35Abl proteins is likely to be
extremely low and of no ecological relevance.

5.4 Interactions between the GM plant and non-targeorganisms (NTOSs)

Considering the intended uses of maize stack 5922RK603, excluding cultivation, the
environmental risk assessment is concerned witliewctal release of GM maize viable grains into the
environment during transportation and processing, exposure through manure and faeces from the
gastrointestinal tracts of animals fed the GM maize

Cry proteins are degraded by enzymatic activityhie gastrointestinal tract, meaning that only very
low amounts would remain intact to pass out inéage.g. Lutz et al. 2005, Guertler et al. 200&l Pa
et al. 2010). There would subsequently, be furtlegradation of the Cry proteins in the manure and
faeces due to microbial processes. In additiomethdl be further degradation of Cry proteins oils
reducing the possibility for the exposure of patdlyt sensitive non-target organisms. Although Cry
proteins bind rapidly on clays and humic substamtéle soil and thereby reducing their availapilit
to microorganisms for degradation, there is liglédence for the accumulation of Cry proteins from
GM plants in soil (Icoz & Stotzky 2009).

Data supplied by the applicant indicate that atishiamount of the Cry34Ab1 and Cry35Ab1 proteins
enters the environment due to expression in théngrémean value of 45.7 and 1.61g d.w.,
respectively). In addition, the data show thategtst 99% of microbially produced Cry34Abl and
Cry35ADb1 proteins were rapidly degraded in simuajastric fluid.

In conclusion, the VKM GMO Panel considers that ¢éxposure of potentially non-target organisms
to the binary Cry34Ab1l and Cry35Ab1 proteins ighkto be very low and of no biological relevance.
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5.5 Potential interactions with the abiotic enviroment and biochemical
cycles

Considering the intended uses of maize 59122 x IBK@ich exclude cultivation, and the low level
of exposure to the environment, potential intemangiof the GM plant with the abiotic environment
and biogeochemical cycles were not consideredsae isy the VKM GMO Panel.

5.6 Post-market environmental monitoring

Directive 2001/18/EC introduces an obligation fpplicants to implement monitoring plans, in order
to trace and identify any direct or indirect, imriz¢d, delayed or unanticipated effects on human
health or the environment of GMOs as or in prodwdter they have been placed on the market.
Monitoring plans should be designed according tmenVIl of the Directive. According to Annex
VII, the objectives of an environmental monitoripian are 1) to confirm that any assumption
regarding the occurrence and impact of potentialeesk effects of the GMO or its use in the
environmental risk assessment (ERA) are correct,(2nto identify the occurrence of adverse effects
of the GMO or its use on human health or the emarent which were not anticipated in the
environmental risk assessment.

Post-market environmental monitoring is composed caBe-specific monitoring and general
surveillance (EFSA 2011c). Case-specific monitofgigot obligatory, but may be required to verify
assumptions and conclusions of the ERA, whereasrgksurveillance is mandatory, in order to take
account for general or unspecific scientific ungety and any unanticipated adverse effects
associated with the release and management of @l&hl Due to different objectives between case-
specific monitoring and general surveillance, theinderlying concepts differ. Case-specific
monitoring should enable the determination of whetnd to what extent adverse effects anticipated
in the environmental risk assessment occur dufegcommercial use of a GM plant, and thus to
relate observed changes to specific risks. ltiggi@red by scientific uncertainty that was ideatifin

the ERA.

The objective of general surveillance is to idgntihanticipated adverse effects of the GM plantsor
use on human health and the environment that watreredicted or specifically identified during the
ERA. In contrast to case-specific monitoring, tlemeral status of the environment that is associated
with the use of the GM plant is monitored withoaygreconceived hypothesis, in order to detect any
possible effects that were not anticipated in tRAFor that are long-term or cumulative.

No specific environmental impact of genetically nifigdl maize 59122 x NK603 was indicated by the
environmental risk assessment and thus no caséfispmonitoring is required. The VKM GMO
Panel is of the opinion that the scope of the nooimity plan provided by the applicant is in line hwit
the intended uses of maize NK603 since the envieonah risk assessment did not cover cultivation
and identified no potential adverse environmerffaices.

5.7 Conclusion

The scope of the application EFSA/GMO/NL/2005/2€ludes import and processing of maize 59122
x NK603 for food and feed uses. Considering therided uses of maize 59122 x NK603, excluding
cultivation, the environmental risk assessment amcerned with accidental release into the
environment of viable grains during transportatemmd processing, and indirect exposure, mainly
through manure and faeces from animals fed graoms fmaize 59122 x NK603.
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Maize 59122 x NK603 has no altered survival, miittgition or dissemination characteristics, and
there are no indications of an increased likelihobdpread and establishment of feral maize pliants
the case of accidental release into the environmiesgeds from maize 59122 x NK603. Maize is the
only representative of the gendgain Europe, and there are no cross-compatible wildveedy
relatives outside cultivation. The risk of genewlldrom occasional feral GM maize plants to
conventional maize varieties is negligible. Consittgthe intended use as food and feed, interagtion
with the biotic and abiotic environment are notsidered to be an issue.
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6 Data gaps

Adjuvanticity

There are many knowledge gaps related to assessmheadjuvants. Most of the immunologic
adjuvant experiments have been performed using&xy¥hether the other Cry proteins have similar
adjuvant properties is unknown.

The quantities of Cry proteins in genetically maatif maize and soya are marginal compared with the
amounts of other adjuvants that are natural compusnegf food. However, the extent to which these
naturally occurring adjuvants and Cry proteins dbnte to the development of allergies is largely
unknown. Determination of their importance is haregeby the lack of validated methods for
measuring adjuvant effects.

The possibility that Cry proteins might increase tiermeability of the intestinal epithelium and
thereby lead to "bystander" sensitization to stratigrgens in the diet of genetically susceptible
individuals cannot be completely excluded. Thissjiaity could be explored in a relevant animal
model.

One element of uncertainty in exposure assessmméheilack of knowledge concerning exposure via
the respiratory tract and the skin, and also tok & quantitative understanding of the relatiopshi
between the extent of exposure to an adjuvanttaredfects in terms of development of allergies.

Herbicide residue levels

Herbicide residue levels on plants with engineeexsistance to one or two broad spectrum herbicides
could entail higher levels of herbicide residuektaits compared to plants produced by conventional
farming practice.

Since it is difficult to predict the toxicity of cétails from the toxicity of the single componerttsgre
IS uncertainty related to risk of confounding effesuch as additive or synergistic effects betvwthen
residues in herbicide resistant plants.

The transgene technology used can possibly leatifferent metabolic products of the applied
herbicides from what is expected from conventiomsdge. The risk assessment of herbicides
should take into account plants with altered mdisimo

At present the changes related to herbicide residtistacked plants as a result of the application
of plant-protection products fall outside the renif the Norwegian VKM Panels.
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7 Conclusions

Molecular characterisation

Southern and PCR analyses has been performed dicdtenthat the recombinant inserts in the single
maize events 59122 and NK603 are retained in meteek 59122xNK603. Genetic stability of the
inserts has previously been demonstrated in thengar lines 59122 and NK603. The level of
Cry34Ab1/Cry35Abl, PAT and CP4 EPSPS proteins edsand forage from the stacked event were
measured using ELISA and are comparable to thésl@véhe single events. Phenotypic analyses also
indicate stability of the insect resistance andivite tolerance traits of the stacked event.

Comparative assessment

Comparative analyses of data from field trials tedaat representative sites and environments in
North America indicate that maize stack 59122 x R&ds compositionally, agronomically and
phenotypically equivalent to its conventional carpart, with the exception of the introduced insect
resistance and herbicide tolerance, conferred &expression of the Cry34Abl, Cry35Abl, PAT and
CP4 EPSPS proteins. Based on the assessment tdbévailata, the VKM GMO Panel is of the
opinion that conventional crossing of maize 5912& BK603 to produce the hybrid 59122 x NK603
does not result in interactions that cause comipasit, agronomic and phenotypic changes that would
raise safety concerns.

Food and feed risk assessment

Whole food feeding study has not been performedgusP122 x NK603 maize. The applicant has,

however, provided a nutritional study on broilesing the triple stacked event 59122 x 1507 x NK603

maize as test material. Bioinformatics analyse®hat revealed expression of any known ORFs in
the parental maize lines, and none of the newlyesged proteins show resemblance to any known
toxins or IgE allergens. Nor have the newly expedsgroteins been reported to cause IgE mediated
allergic reactions. Some studies have however atelita potential role of Cry-proteins as adjuvants
in allergic reactions.

Acute and repeated toxicity tests in rodents hasteindicated toxic effects of the newly expressed
proteins. However, these tests do not provide dadjtianal information about possible adverse efect
of the stacked event maize 59122 x NK603.

Based on the current knowledge, the VKM GMO Pamglctudes that 59122 x NK603 maize is
nutritionally equivalent to its conventional maizend that it is unlikely that newly expressed prate
will introduce a toxic or allergenic potential obdd/feed derived from maize 59122 x NK603
compared to conventional maize.

Environmental risk assessment

The scope of the application EFSA/GMO/UK/2005/2dludes import and processing of maize 59122
x NK603 for food and feed uses. Considering thended uses of maize 59122 x NK603, excluding
cultivation, the environmental risk assessment @smcerned with accidental release into the
environment of viable grains during transportatemd processing, and indirect exposure, mainly
through manure and faeces from animals fed graams faize 59122 x NK603.

Maize 59122 x NK603 has no altered survival, miittggion or dissemination characteristics, and
there are no indications of an increased likelihobdpread and establishment of feral maize pliants
the case of accidental release into the environmiesgeds from maize 59122 x NK603. Maize is the
only representative of the gendgain Europe, and there are no cross-compatible wildveedy
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relatives outside cultivation. The VKM GMO Panehsalers the risk of gene flow from occasional

feral GM maize plants to conventional maize vae®tio be negligible in Norway. Considering the

intended use as food and feed, interactions wihbthtic and abiotic environment are not considered
by the GMO Panel to be an issue.

Overall conclusion

The VKM GMO Panel has not identified toxic or a#tdrnutritional properties of maize 59122 x
NK603 or its processed products compared to coivgaidtmaize. Based on current knowledge, it is
also unlikely that the Cry34Abl and Cry35Ab1l proteiill increase the allergenic potential of food
and feed derived from maize 59122 x NK603 compaoedonventional maize varieties. The VKM

GMO Panel likewise concludes that maize 59122 x 0OB¢6based on current knowledge, is
comparable to conventional maize varieties conogrrénvironmental risk in Norway with the

intended usage.
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Appendix

Table 1. Summary Analysis of Proximates and Fibern Forage for the 59122 x NK603 +
Glyphosate and Control Hybrids (North America 2003)

. Means®
Analvte! Combined

Analyte Ranges’ | 59122xNK603 Control Standard

. : + Glyphosate Error

Crode Protein 3.14-159 8.54% 7.33 0.186

Crude Fat 037-6.7 2.86 274 0.0575

Crude Fiber 19 - 42 21.3 | 21.2 0.498

ADF' 16.1-41.9 269 27.7 0.598

NDF’ 10.3 -63.7 46.4 472 0.903

Ash 1.3-10.5 4.29 4.15 0.145

Carbohydrates 66.9 - 94.5 84.3% 85.8 0.280

"Percent of dry weight

*Combined ranges, see Appendix 5

*Least square means

*Acid Detergent Fiber

*Neutral Detergent Fiber

Tpoyalue<(.03 between 391 232xNK 603 + glyphosate and control

Table 2. Summary Analysis of Minerals in Forage forthe 59122 x NK603 + Glyphosate and
Control Hybrids (North America 2003)

. Means®
Analvte! Combined
Analyte Ranges? 59122xNK603 Control Standard
+ Glyphosate T Error
Caleium 0.097 - 0.6 0.231% 0.202 0.00780
Phosphorus 0.12-0.55 0.235% 0.201 0.00534
"Percent dry weight
*Combined ranges, see Appendix 5
*Least square means

*Pvalue<(.05 between 59122:xNK 603 + glvphosate and control

EFSA/GMO/UK/2005/20 — Genetically modified maize 522 x NK603
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Table 3. Literature Ranges of Proximates, Fiber andVlineral in Forage

Proximates, Fiber,' and Minerals - Forage (% dry weight)

Analyte N ‘g?ggi L %LSI 'g;{;%@ﬂ 20 1 Combined Ranges
Mmigmde Protein 35-138% 7 3.14-11.56 | 3.14 - 15.‘9 J
Crude Fat 0.7 -6.7 0.373 - 4.570 ) 0.37-67
:ilfmde; Fiber | 19-42 W e

ADFE 30 (average) ‘ 16.13 -41.92 16.1-41.9

- NDF , 51 {average) 1029-6371 | 103-637
Ash  13-105 1997-9.638 | 13-105 |

G‘nm{‘*:;r%@hydmtegi  669-945 ?é;:s; 1.5 66.9 -94.5

| Calcium 02-0.6 0.0969 - 0.324 0.097-0.6

Ph@sp'};c‘:;m | .15-0.55 EM 18 -0.323 0.12-0.55

Carbohydrates ave calenlated as the percentage of dry weight = 100% total dry weight - % protein - % at - 96 ash.
*NR = not reported

Table 4. Summary Analysis of Proximates and Fibemi Grain for the 59122 x NK603 +
Glyphosate and Control Hybrids (North America 2003)

. Means®
Tvte! Combined

Analy Ranges’ 59122xNK603 Contrul Standard

. |+ Glyphosate o Error

Crude Protein 6-150 | . 11a2% 10.2 0.0982
Cruds Fat i2-188 |  338¢ 3.15 0.0625
ADF* 1.82-113 - |° 330 3.64 0.0664
Crude Fiber 16-55 2.62 2.54 00489
NDF* 559-226 o114 106 . 0295
Ash 0.62 - 628 1.53% 1.36 0.0358
Carbohydrates | 63.3 - 89.8 g3.9% 85.3 0.120
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Table 5. Summary Analysis of Proximates and Fibemi Grain for the 59122 x NK603 +
Glufosinate and Control Hybrids (North America, 200)

Combined Means’
Analyte' ombINGE 159122xNK603 + Standard
, Ranges Glufosinate Sontrol Errer
Crude Protein G-15.0 11.5% 102 00776
Crude Fat LE. 18.8 | 340 318 0.0827
ADF 1.82-113 3.80 3.64 0.0693
Crude Fiber 1.6-55 2,52 2.54 0.0508
NOE 559-226 114 106 0.307
Ak (.62 - 6.28 L63% . 136 0.0337
Carbobydestes | 63,3 - 828 83.5% 853 8.108
?&?ﬁ”s‘*&&i of dry weight
e nivined manges, ses Appendi 5
1 east sunare mweans

Acxd Detergent Fiber
Neutral Detergent Fiber
*P-value<0.05 between 59122xNK 603 + glufosinate and control

Table 6. Summary of Analysis of Proximates and Filrdn Grain for the 59122 x NK603 +
Glyphosate fb Glufosinate and Control Hybrids (Northh America, 2003)

Means®
Q@m!tm@.&d
Amnalyte ) 58122xNK603 o
Ranges' |\ Glyphosate |  Comtrol Stamdard
b Glufosinate '
Crude Protein 6-15.0 11.5# 102 0.0886
Ciude Fat 1.2-188 3.24 3.15 0.0725
ADF* 1.82-11.3 4.05% 3.64 0.101
Crude Fiber 1.6-5.5 2.61 2.54 0.0666
NDF® 5.59-22.6 . 11.3% 16.6 0.226
(.62 - 6.28 1.61% 1.36 0.0338
633898 83.7% 853 0,136
'Peroent of dry weighi
*Combined ranges, see Appendix 5
*Ieast square means
*Acid Detergent Fiber
“Neuwtral Detergent Fiber

“Povalme<0.05 between 591220908603 + glyphosats b ghfbsivate end coutrol
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Table 7. Literature Ranges of Proximates and Fibergn Grain

Proximates and Fiber - Grain (% dry weight)

Watson
{1282)
‘ Crode Protein, g-14
 Crude Fat 1.2-18.8
Crude Fiber 20-55 1.6-5.5
3.0-43 33-43 3.0-43 1.82-113 1.82-11.3
83-119 | 83-119 83-119 559-226 | 559-226
1.1-39 1139 11-38 0616628 | 0.616-6328
633-897 | 784-398 | ®m2-829 TT4-895 633-89.8

! Carbobydeates are caloulated 2z the

*NR = ot 1eporied

pevcsutage of dry weight =100% tolal dvy weight - % proteie - % st - % ash.

Table 8. Summary Analysis of Fatty Acids in Grain ér the 59122 x NK603 + Glyphosate and
Control Hybrids (North America 2003)

. _ Means®
Aitalitel Combined
yt Ramges® | 59122xNK603 | Standard
N 4+ Glvphosate - Brror
Palmitic acid 7-19 11.2% 11.3 0.0477
Stearic acid 0-4.0 1.69% 1.61 0.0117
Oleic acid i86-50 |  272% 30.7 0.290
Linoleic acid 340-70 38.2% 54.6 0.288
Linolesic acid 0-2.0 117 1.17 0.0131
Pereent tosal fatty acids
*Combined ranges, see Appendix §
*ILeeast square means
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Table 9. Summary Analysis of Fatty Acids in Grain ér the 59122 x NK603 + Glufosinate and
Control Hybrids (North America 2003)

Analyte’ C&;’;@;“ 59122:NK603 z;;l Standard
7-19. 112 115 0.0592
0-40 1.70% 1.61 0.0130
Oleic acid 18.6- 50 7145 30.7 0285
Linoleicacid | 34.0-70 581 54.6 0.305
Linolenic acid 0-20 1.17 1.17 . 0.0141
‘Percent relative total fatty acids

2&@3&1}% ranges, see Appendix 5

*}f’»ﬁfﬁ@m«%@ ”i*% E:; ;:, veen 59122xNE603 + ghifosinate and contrel

Table 10. Summary of Analysis of Fatty Acids in Gran for the 59122 x NK603 + Glyphosate fb
Glufosinate and Control Hybrids (North America 2003

Means®
i Glafosinate rrer
Palmitic acid 7-19 11.2% 1.5 0.0730
Stearic acid 0-4.0 1.67% 1.61 0.0170
Oleic acid 18.6- 50 4t | 307 0.229
Linoleic scid | 34.0-70 582¢ | 546 0235
Linolenic acid |  0-2.0 121 117 0.0421

’Ix:ast squAare means
*Poyalue<(.05 between 59122xNK603 + glyphosate fb glufosinate and control
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Table 11. Literature Ranges of Fatty Acids in Grain
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Table 12. Summary Analysis of Amino Acids in Grairfor the 59122 x NK603 + Glyphosate and
Control Hybrids (North America 2003)
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Table 13. Summary Analysis of Amino Acids in Grairfor the 59122 x NK603 + Glufosinate and
Control Hybrids (North America, 2003)
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Table 14. Summary of Analysis of Amino Acids in Gran for the 59122 x NK603 + Glyphosate fb
Glufosinate and Control Hybrids (North America 2003
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Table 15. Literature Ranges of Amino Acids in Grain
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Table 16. Summary Analysis of Minerals in Grain forthe 59122 x NK603 + Glyphosate and
Control Hybrids (North America 2003)

Table 17. Summary Analysis of Minerals in Grain forthe 59122 x NK603 + Glufosinate and
Control Hybrids (North America 2003)

EFSA/GMO/UK/2005/20 — Genetically modified maize 522 x NK603

71



Norwegian Scientific Committee for Food Safety (VKN 13/323 —final

Table 18. Summary of Analysis of Minerals in Grainfor the 59122 x NK603 + Glyphosate fb
Glufosinate and Control Hybrids (North America 2003

Table 19. Literature Ranges of Minerals in Grain
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Table 20. Summary Analysis of Vitamins in Grain forthe 59122 x NK603 + Glyphosate and
Control Hybrids (North America 2003)

Table 21. Summary Analysis of Vitamins in Grain forthe 59122 x NK603 + Glufosinate and
Control Hybrids (North America, 2003)
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Table 22. Summary of Analysis of Vitamins in Grainfor the 59122 x NK603 + Glyphosate fb
Glufosinate and Control Hybrids (North America 2003

Table 23. Literature Ranges of Vitamins in Grain
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Table 24. Summary Analysis of Secondary Metaboliteig Grain for the 59122 x NK603 +
Glyphosate and Control Hybrids (North America 2003)

Table 25. Summary Analysis of Secondary Metaboliteig Grain for the 59122 x NK603 +
Glufosinate and Control Hybrids (North America, 200)
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Table 26. Summary of Secondary Metabolites Analysisf in Grain for the 59122 x NK603 +
Glyphosate fb Glufosinate and Control Hybrids (North America 2003)

Table 27. Literature Ranges of Secondary Metabolitein Grain
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Table 28. Summary Analysis of Anti-Nutrients in Gran for the 59122 x NK603 + Glyphosate
and Control Hybrids (North America 2003)

Table 29. Summary Analysis of Anti-Nutrients in Gran for the 59122 x NK603 + Glufosinate
and Control Hybrids (North America 2003)
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Table 30. Summary of Analysis of Anti-Nutrients inGrain for the 59122 x NK603 + Glyphosate
fb Glufosinate and Control Hybrids (North America 2003)

Table 31. Literature Ranges of Anti-Nutrients in Grain
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Table 32. Agronomic data (per location and acros®tations data) from maize stack 59122 x NK603, sprad with glyphosate herbicide followed by
glufosinate herbicide, and from non-GM control maiz with comparable genetic background. Data from filel trials at five locations in USA and one
location in Canada (2003 growing season).



