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Summary

In preparation for a legal implementation of EUuledion 1829/2003, the Norwegian Environment
Agency (former Norwegian Directorate for Nature Mgament) has requested the Norwegian Food
Safety Authority (NFSA) to give final opinions ofl genetically modified organisms (GMOs) and
products containing or consisting of GMOs thatauthorized in the European Union under Directive
2001/18/EC or Regulation 1829/2003/EC within thethiuity’s sectoral responsibility. The
Norwegian Food Safety Authority has therefore, détyelr dated 13 February 2013 (ref. 2012/150202),
requested the Norwegian Scientific Committee food~&afety (VKM) to carry out scientific risk
assessments of 39 GMOs and products containingrmisting of GMOs that are authorized in the
European Union. The request covers scope(s) rdléwahe Gene Technology Act. The request does
not cover GMOs that VKM already has conductedirtalfrisk assessments on. However, the Agency
requests VKM to consider whether updates or otlmanges to earlier submitted assessments are
necessary.

The assignment includes a scientific risk assessienilseed rape T45 from Bayer CropScience
(Unique Identfier ACS-BN@@8-2) for food and feeesisimport and processing.

Food additives produced from T45 oilseed rape vmatified in the EU as existing food additives
within the meaning of Article 8 (1)(b) of Regulatiol829/2003, authorized under Directive
89/10/EEC (Community Register 2005). Feed mateqatsiuced from T45 were also notified as
existing feed products containing, consisting opmyduced from T45 according to Articles 8 and 20
of Regulation (EC) No 1829/2003 in 2003.

A notification for placing on the market of T45 acding to the Directive 2001/18/EC was submitted
in March 2004 (C/GB/04/M5/4), covering import antbgessing of T45 into food and feed. The
application was further transferred into RegulatiBC) No 1829/2003 in November 2005
(EFSA/GMO/UK/2005/25). An application for renewdl authorisation for continued marketing of
food additives and feed materials produced from dd&eed rape was submitted under Regulation
(EC) No 1829/2003 in 2007 (EFSA/IGMO/RX/T45). TheFH GMO Panel performed one single
comprehensive risk assessment for all intended oisgenetically modified oilseed rape T45, and
issued a comprehensive scientific opinion for kayplications submitted under Regulation (EC) No
1829/2003. The scientific opinion was publishedamuary 30 2008 (EFSA 2008), and food and feed
products containing or produced from oilseed ragd Was approved by Commission Decision 26
March 2009 (Commission Decision 2009/184/EC).

The oilseed rape T45 is however currently beingsptaut (EU-COM 2009). The commercialisation
of T45 oilseed rape seeds in third countries wagpstd after the 2005 planting season and stocks of
all oilseed rape T45 lines have been recalled fdistribution and destroyed. The applicant commits
not to commercialize the event in the future aredithport will therefore be restricted to adventigo
levels in oilseed rape commadity. Thus the incideotoilseed rape T45 in the EU is expected to be
limited.

Oilseed rape T45 has previously been risk assesgetie VKM Panel on Genetically Modified
Organisms (GMO), commissioned by the NFSA relatethe EFSAs public hearing in 2007 (VKM
2007a).

The risk assessment of the oilseed rape T45 isdbasénformation provided by the notifier in the
application EFSA/GMO/UK/2005/25 and EFSA/GMO/RX/T4md scientific comments from EFSA
and other member states made available on the B#Site GMO Extranet. The risk assessment
also considered other peer-reviewed scientificditere as relevant.

The VKM GMO Panel has evaluated T45 with referetzeits intended uses in the European
Economic Area (EEA), and according to the prinaptiescribed in the Norwegian Food Act, the
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Norwegian Gene Technology Act and regulations irggato 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 1829866 genetically modified food and feed. The
Norwegian Scientific Committee for Food Safety h# decided to take account of the appropriate
principles described in the EFSA guidelines forribk assessment of GM plants and derived food and
feed (EFSA 2006, 2011a), the environmental risless®ent of GM plants (EFSA 2010) and the
selection of comparators for the risk assessme@i\biplants (EFSA 2011b).

The scientific risk assessment of oilseed rape ifdkide molecular characterisation of the inserted
DNA and expression of novel proteins, comparatigseasment of agronomic and phenotypic
characteristics, comparative compositional analysisd/feed safety assessments and environmental
assessment.

It is emphasized that the VKM mandate does noughelassessments 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 resfeasment provided by the VKM Panel on Genetically
Modified Organisms.

The glufosinate ammonium-tolerant oilseed rape sfiamation event T45 was developed by
Agrobacteriummediated transformation of protoplast from thewaottional oilseed rape cultivar “AC
Excel”. T45 contains a synthetic version of theuegpat gene isolated from the bacteS8&eptomyces
viridochromogenes,strain Tu 494. The inserted gene encodes the enzghwsphinothricin
acetyltransferase (PAT), which confers tolerancettie herbical active substance glufosinate
ammonium. The PAT enzyme detoxifies glufosinate-amiomm by acetylation of the L-isomer into
N-acetyl-L-glufosinate ammonium (NAG) which doeg imhibit glutamine synthetase and, therefore,
confers tolerance to the herbicide.

Glufosinate ammonium-tolerant oilseed rape trams&tion event T45 has been conventionally bred
into an array of spring-type oilseed rape varieties

Molecular characterisation

The molecular characterisation data establishddothig one copy of the gene cassette is integrated
the oilseed rape genomic DNA. Appropriate analydisthe integration site including sequence
determination of the inserted DNA and flanking oeti, and bioinformatics analysis have been
performed. Bioinformatics analyses of junction cewgi demonstrated the absence of any potential new
ORFs coding for known toxins or allergens. The gengtability of transformation event T45 was
demonstrated at the genomic level over multipleegaions by Southern analysis. Segregation
analysis shows that event T45 is inherited as dantjrsingle locus trait. Phenotypic stability hasib
confirmed by stable tolerance to the herbicideTi4b lines and varieties derived from the event grow

in Canada since 1993.

Oilseed rape transformation event T45 and the phlsthemical and functional characteristics of the
proteins have previously been evaluated by The el on Genetically Modified Organisms, and
considered satisfactory (VKM 2007a).

Comparative assessment

For compositional analysis seeds were harvested fhoee field trials performed in Canada (1995,
2000 and 2004). These field trials were conductgdguagronomic practices and field conditions
typical of commercial oilseed rape cultivation gardvided environmental situations representative of
the geographical regions oilseed rape will be groiwre analytical data were statistically evaludigd
analysis of difference between T45 oilseed rapeitsndon-transgenic parent variety AC Excel or to
other comparators, derived from AC Excel.
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Several of the components listed in OECDs consedeasment (OECD 2011) concerning oilseed
rape have not been analyzed in seed, oil or madl as vitamin K and the antinutrient sinapine.
Compositional analysis was carried out with respgecproximates, fibers, amino acids, vitamin E
(alfa-, beta, gamma- and delta tocopherol, totabpberol, minerals (phosphorus, iron, calcium,
sodium, copper, magnesium, manganese, potassium zam, fatty acids, phytic acid and
glucosinolates (alken glucosin, MSGL glucosin andole glucosinolates). The PAT protein was
detected by ELISA only in trace amounts in toastezhl from T45 oilseed rape and not detected in
blended, degummed, refined, bleached and deodom#edThe compositional analysis showed
statistical differences for some of the analyzeshponents. However, this is not considered bioldgica
relevant because it is within the reference range the literature.

Based on results from comparative analyses of fdatafield trials located at representative sitad a
environments in Canada in 1995-1997, it is conadutlat oilseed rape T45 is agronomically and
phenotypically equivalent to the conventional ceupart and commercial available reference
varieties, with the exception of maturity and therlficide tolerance conferred by the PAT protein.
The field evaluations support a conclusion of nemiypic changes indicative of increased plant
weed/pest potential of event T45 compared to canwesl oilseed rape. Furthermore, the results
demonstrate that in-crop applications of glufo®naierbicide do not alter the phenotypic and
agronomic characteristics of event T45 comparesbtventional oilseed rape.

Food and feed safety assessment

The total amino acid sequence of the PAT proteis @gampared to that of known toxins and allergens
listed in public databases. Based on these reswtgvidence for any similarity to known toxic or
allergenic proteins was found. An animal feedinglgtwas performed in broiler chickens. This study
showed no indications that neither the event Té&téd with glufosinate ammonium nor untreated,
has adverse effects on feeding, growth or genealtih To test the case of an acute exposure of the
PAT protein to the circulatory system, an acuteawvgnous study was conducted in mice with highly
purified (>95%) PAT protein, encoded by that gene (produced i&. coli). PAT protein, aprotinin
(negative control) or melittin (positive control)eve administered at dose levels of 1 and 10 mg/kg
body weight. After 15 days the animals treated whéh PAT protein and aprotinin at 10 mg/kg had no
visible signs of systemic toxicity, in contrast neelittin which induced 100% mortality within 5
minutes at the same dose. Macroscopic examinatianternal organs showed no signs of acute
toxicity following treatment with PAT protein.

Environmental risk

According to the applicant, the event T45 has hgeased out, and stocks of all oilseed rape T45 line
have been recalled from distribution and destragiade 2005. However, since future cultivation and
import of oilseed rape T45 into the EU/EEA areancdrbe entirely ruled out, the environmental risk
assessment consider exposure of viable seeds ahfdigh accidental spillage into the environment
during transportation, storage, handling, procegsaird use of derived products.

Oilseed rape is mainly a self-pollinating speclag, has entomophilous flowers capable of both self-
and cross-pollinating. Normally the level of oussig is about 30 %, but outcrossing frequencies up
to 55 % are reported.

Several plant species related to oilseed rapeatteaeither cultivated, occurs as weeds of cultivate
and disturbed lands, or grow outside cultivatioeaarto which gene introgression from oilseed rape
could be of concern. These are found both inBhessicaspecies complex and in related genera. A
series of controlled crosses between oilseed rageaated taxa have been reported in the scientifi
literature. Because of a mismatch in the chromospambers most hybrids have a severely reduced
fertility. Exceptions are hybrids obtained from €ses between oilseed rape and wild turBipréapa
ssp.campestriy and to a lesser extent, mustard gre@hsguynced, where spontaneously hybridising
and transgene introgression under field conditibage been confirmed. Wild turnip is native to
Norway and a common weed in arable lowlands.
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There is no evidence that the herbicide toleraait tresults in enhanced fitness, persistence or
invasiveness of oilseed rape T45, or hybridizinglwelatives, compared to conventional oilseed rape
varieties, unless the plants are exposed to hedsavith the active substance glufosinate ammonium.
Glufosinate ammonium-containing herbicides havenbeighdrawn from the Norwegian market since
2008, and the substance will be phased out in thenR2017 for reasons of reproductive toxicity.

Accidental spillage and loss of viable seeds of TBing transport, storage, handling in the
environment and processing into derived produgteasvever, likely to take place over time, and the
establishment of small populations of oilseed r&agé cannot be excluded. Feral oilseed rape T45
arising from spilled seed could theoretically padlie conventional crop plants if the escaped
populations are immediately adjacent to field crapxl shed seeds from cross-pollinated crop plants
could emerge as GM volunteers in subsequent crops.

However, both the occurrence of feral oilseed ragsulting from seed import spills and the
introgression of genetic material from feral oidgape populations to wild populations are likedy t
be low in an import scenario. Apart from the glum@de tolerance trait, the resulting progeny wit n
possess a higher fitness and will not be diffefemh progeny arising from cross-fertilisation with
conventional oilseed rape varieties. The VKM GMOn@&aThe occurrence of feral oilseed rape
resulting from seed import spills and the introgres of genetic material from feral oilseed rape
populations to wild populations are likely to b&lm an import scenario in Norway.

Overall conclusion

The VKM GMO Panel concludes that T45 oilseed rdyaesed on current knowledge, is comparable to
conventional oilseed rape varieties concerningthea#éks with the intended usage. The GMO Panel
likewise concludes that T45 is unlikely to have adlyerse effect on the environment and agriculture
in Norway in the context of its intended usage.
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Norsk sammendrag

| forbindelse med forberedelse til implementering EBU-forordning 1829/2003 i norsk rett har
Miljgdirektoratet (tidligere Direktoratet for Nafiorvalting) bedt Mattilsynet om vurderinger 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 genteknologilo®& den bakgrunnen har Mattilsynet, i brev av
13. februar 2013 (ref. 2012/150202), bedt Vitenskamiteen for mattrygghet (VKM) om & utarbeide
endelige vitenskapelige risikovurderinger av 39 GM@g avledete produkter som inneholder eller
bestar av genmodifiserte organismer, innen Mattidsy sektoransvar. VKM er bedt om endelige
risikovurderinger for de EU-godkjente sgknader hV&M ikke har avgitt endelig risikovurdering. |
tillegg er VKM bedt om & vurdere hvorvidt det erdwendig med oppdatering eller annen endring av
de endelige risikovurderingene som VKM tidligere levert.

Oppdraget omfatter helse- og miljgrisikovurdering den genmodifiserte oljerapslinjen T45 (unik
kode ACS-BN@@8-2) fra Bayer CropScience til impog prosessering, mat og for i Norge.
Faggruppe for genmodifiserte organismer vurderiselaspekter knyttet til bruk av rapslinjen som
naeringsmiddel og férvare i 2007 (VKM 2007a).

Den forelgpige risikovurderingen av den genmodifeserapslinjen er basert pa uavhengige
vitenskapelige publikasjoner og dokumentasjon songjert tilgijengelig pa EFSAs nettside EFSA
GMO Extranet.

Vurderingen er gjort i henhold til tiltenkt brukEU/E@S-omradet, og i overensstemmelse med miljg-
og helsekravene i matloven og genteknologiloven rfedkrifter, farst og fremst forskrift om
konsekvensutredning etter genteknologiloven. Viderekravene i EU-forordning 1829/2003/EF,
utsettingsdirektiv 2001/18/EF (vedlegg 2,3 og 3B)weiledende notat til Annex Il (2002/623/EF),
samt prinsippene i EFSAs retningslinjer for risibodering av genmodifiserte planter og avledete
naeringsmidler (EFSA 2006, 2010, 2011) og Orgamsatior Economic Co-operation and
Development (OECD) konsensusdokument for raps (OEZID1, 2011) lagt til grunn for
vurderingen.

Den vitenskapelige vurderingen omfatter transfoingmprosessen, vektor, transgene konstrukt,
komparative analyser av agronomiske og fenotypisgenskaper, potensiale for ikke tilsiktede
effekter pa fitness, horisontal og vertikal genéseng, samt sgkers overvakingsplan vurdert.

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

Den genmodifiserte oljerapslinjen T45 har fatt ath®n gen konstruksjon med en enkeltkoppat
genet fra jordbakterierStreptomyces viridochromogeneSenet koder for enzymet fosfinotricin
acetyltransferase (PAT), som acetylerer og inakdiveglufosinat-ammonium, virkestoffet i
fosfinotricin-herbicider av typen Finale. Fosfirioin er et ikke-selektivt kontaktherbicid som hemmme
glutaminsyntetase. Enzymet deltar i assimilasjcaenitrogen og katalyserer omdanning av glutamat
og ammonium til aminosyren glutamin. Hemming avt@hinsyntetase farer til akkumulasjon av
ammoniakk, og til celledad i planten. T45 planteitelerfor tolerere hagyere doser av sprgytemiddelet
glufosinat sammenlignet med konkurrerende ugras.

Oljerapslinjen T45 inneholder ingen markgrgenerafatibiotika resistens.
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Molekyleer karakterisering

Den transgene rapslinjen T45 har fatt tilfipat genet. Basert pa sgkers informasjon(integreriagsp
og flankesekvenser for det integrerte transgeSmithern blot analyser og sekvensering) er detgrun
til & tro at transgenet sitter i et lokus i genonizét konkluderes med at nedarvingenpat-genet i
rapslinjen T45 fglger mgnsteret for mendelsk nddgrvav et enkelt, dominant lokus, og at
fusjonsproteiner ikke uttrykkes i T45.

Faggruppen har tidligere vurderer transformasjomseV¥45, og de fysiske, kjemiske og funksjonelle
karakteriseringene av proteinet til & veere tilfetiliende (VKM 2007a). Faggruppen har ikke

identifisert noen risiko knyttet til det som franmkmer av den molekyleerbiologiske karakteriseringen
av de rekombinante innskuddene i rapslinjen.

Komparative analyser

Hovedkomponenter i rapsfrg, olje og mel fra trefdesok i Canada (1995, 2000, 2004) er analysert
for ernaeringsmessige viktige komponenter. Dyrkingsmene representerer forskjellige vekstmiljg
for raps. Sammenligningene av erngeringsmessige daemper er gjort mellom T45 og foreldrelinjen,
samt kommersielt tilgjengelige rapssorter. Sgkerenaimelig god beskrivelse av forsgksfeltoppsette
og hvordan prgvene er samlet inn. For feltforsgkefet i 2000 og 2004 er det er foretatt analyser
erngeringsmessige viktige komponenter og utfaristiske undersgkelser pa disse komponentene.

Flere komponenter som er listet opp i OECDs konssdakument for raps (OECD 2011) er ikke
analysert for i frg og férvarer. Analyser av askann, fiber, protein, karbohydrater, aminosyrer,
fettsyrer, mineraler (fosfat, jern, kalium, kalsiukobber, magnesium, mangan, natrium, sink),
vitaminer (alfa-, beta-, gamma- og deltatokoferwital tokoferol(vitamin E)), antinseringsstoffer
(fytinsyre, alkenylglukosin, MSGL glukosin, indolddosin, total glukosinolater, erukasyre). Det er
ogsa analysert for protein og aminosyreinnholdskillige oljefraksjoner og spiseolje (dvs. rafit
bleket og deodorisert rapsolje). Det ble ikke funpr@teiner eller aminosyrer i spiseoljen. En del a
de analysene som er foretatt viser statistiskekjieltsr. Det synes imidlertid ikke & vaere holdepienk
for at det er store forskjeller med hensyn pa& hkeetbonenter, mineraler, vitaminer, anti-
naeringsstoffer, aminosyrer og fettsyrer mellom riselit og umodifisert raps.

Feltforsgk i Canada over tre vekstsesonger (1995319ndikerer agronomisk og fenotypisk
ekvivalens mellom den transgene rapslinjen T45 agodifisert kontroll og konvensjonelle
referansesorter, med unntak av herbicidtolerans®edorskjell i tidlighet mellom linjene.

Helserisiko

Det er utfart sgk for aminosyresekvenshomologiFAiT -proteinet til aminosyresekvenser i databaser
som inneholder sekvenser til kjiente allergener a@giher. Det er ikke funnet homologi til slike
proteiner. Rapsolje er den eneste matvaren fras@psbenyttes av mennesker, og rapsolje inneholder
ikke PAT protein. Allergener er analysert i henhtlldEFSAs retningslinjer og FAO/WHOs anbefalte
prosedyre (FAO/WHO 2001). Foringsforsgket pa breile42 dager viser ingen store forskjeller
mellom kontroll- og modifisert raps. Den genmodifie rapsen synes derfor ikke a veere forskjellig
fra umodifisert raps med hensyn pa forkvalitet. &f@er det er utfart en akutt toksistetsstudie pd m
med PAT protein fremstilt fra genmodifisdft coli. Renheten av proteinet var >95 %. Akuttoksisk
forsgk ved intravengs injeksjon med henholdsvig L@ mg aprotinin/kg (negativ kontroll), melittin
(positiv kontroll) eller PAT i 15 dager viste ingaéegn pa toksisk pavirkning, ved grov patologisk
undersgkelse, av aprotinin og PAT. Den positivetkadien ga 100 % mortalitet ved 10 mg/kg og null
mortalitet ved 1 mg/kg. De kliniske og makroskopgigkndersgkelsene viste ingen synlige tegn pa
akutt toksisitet hos musene som fikk PAT og apiotin

Miljgrisiko

| henhold til sgker er den genmodifiserte oljerap$d5 trukket fra markedet og lagerpartier av T45
tilbakekalt og destruert etter vekstsesongen 2®%@b.bakgrunn av at framtidig dyrking av den
genmodifiserte oljerapslinjen ikke kan utelukkesgjgrisikovurderingen knyttet til mulige effekte
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av utilsiktet fraspredning i forbindelse med tramplagring og prosessering av importerte pasier
T45 til mat og for.

Oljeraps er hovedsakelig en selvbestgvende arkv€insen av krysspollineringer er normalt om lag
30 %, men opp til 55 % utkryssing er registrert kogelte sorter. Rapspollen har bade insekt- og
vindspredning, og pollenet kan under gitte omstginetier spres over store avstander. Induksjon av
sekundeer frgkvile og etablering av persistentedinkbr i jord gjor at rapsfrg kan veere en kilde til
ugnsket genflyt over lengre tidsrom. Oljeraps herefbeslektede arter som enten dyrkes, opptrer som
ugrasarter eller er viltvoksende utenfor dyrkingNorge. Dette gjelder bade arterBirassica
komplekset og andre arter i neerstdende slekterebDeist at oljeraps kan danne spontane hybrider
med akerkal B. rapassp.campestriy, et vanlig akerugras i hele Sgr-Norge. Det eldaggport om
spontan hybridisering i felt med sareptasenrigpjinceq, men hybridiseringsfrekvensene er sveert
lave og utbredelsen av denne arten er marginatgéo

Det er ingen indikasjoner pa gkt risiko for spredpioverlevelse og etablering av rasplinjen T45 som
naturaliserte populasjoner utenfor dyrkingsomradgier for utvikling av ugraspopulasjoner
sammenlignet med ikke-transgen raps. Herbicidiolse er selektivt ngytralt i naturlige habitatey, o
kan bare betraktes & ha gkt fitness hvor og ndbidcider med glufosinat-ammonium anvendes.
Glufosinat-ammonium har helseklassifisering foréaktutte og kroniske skadevirkninger pa pattedyr
inkludert mennesker, og ble trukket fra det nonslkeekedet i 2008. | EU er virkestoffet under utfasin
og er kun tillatt benyttet fram til 2017.

Ferale rapsplanter med opphav i frgspill fra transgagring og handtering av importerte partier av
rapslinje T45 kan teoretisk representere et podéndor utkryssing og spredning av transgener til
dyrkede sorter og viltvoksende populasjoner i Nofgerekomsten av transgene oljerapsplanter og
sannsynligheten for introgresjon av genetisk malerfra forvillet raps til naerstdende, ville arter

vurderes imidlertid til & veere sveert lav i et infsoenario.

Samlet konklusjon
VKMs faggruppe for genmodifiserte organismer finagmwljerapsen T45, ut fra dagens kunnskap, er
sammenlignbar med konvensjonell raps nar det gjélelserisiko ved den omsgkte bruken.

Faggruppen finner det lite trolig at utilsiktet $medning av rapslinjen T45 vil medfare effekter pa
miljg og landbruk i Norge.

EFSA/GMO/UK/2005/25 — Genetically modified oilseedape T45



Norwegian Scientific Committee for Food Safety (VKN) 13/315 —final

Abbreviations and explanations

ALS
AMPA

ARMG
BC

BLAST

Codex

CTP
DAP
DN

DNA
DT50
DT90
dw

dwt

EC
EFSA
ELISA
EPSPS
ERA
E-score
EU

fa

FAO
FIFRA
Fitness

fw

fwit

GAT

GLP
Gluphosinate-
ammonium
GM

GMP

Acetolactate synthase, an enzyme that catalysefirst step in the synthesis
of the branched-chain amino acids, valine, leucane, isoleucine
Aminomethylphosphonic acid, one of the primadggradation products of
glyphosate
Antibiotic resistance marker gene
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
line’s existing genome. The plant with the genéntdrest is the donor parent,
while the elite line is the recurrent parent. BBC, etc. designates the
backcross generation number.
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
translation(s) of an unknown nucleotide sequendeA@Ix). BLAST can be
used to understand functional and evolutionary ticiahips between
sequences and help identify members of gene familie
Basepair
Set by The Codex Alimentarius Commission (GA&h intergovernmental
body to implement the Joint FAO/WHO Food StandaRidegramme. Its
principle objective is to protect the health of somers and to facilitate the
trade of food by setting international standards fonds (i.e. Codex
Standards)
Chloroplast transit peptide
Days after planting
Norwegian Directorate for Nature Management ¢Rioratet for
naturforvalting)
Deoxyribonucleic acid
Time to 50% dissipation of a protein inl soi
Time to 90% dissipation of a protein inl soi
Dry weight
Dry weight tissue
European Commission/Community
European Food Safety Authority
Enzyme-linked immunosorbent assay
5-enolpyruvylshikimate-3-phosphate syntbagzgme
Environmental risk assessment
Expectation score
European Union
Fatty acid
Food and Agriculture Organization
US EPA Federal Insecticide, Fungicide amd&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
Genetically modified
Genetically Modified Plant
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GMO

GMP

H

ha

ILSI

Locus

LOD

LOQ
MALDI-TOF

MRNA
MT
NDF

Northern blot

NTO
Near-isogenic lines

OECD
ORF

OoSL
OSR
OSWP
pat
PAT
PCR

Genetically modified organism
Genetically modified plant
hybrid

Hectare
International Life Sciences Institute

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 charsat®n of biomolecules,
such as proteins, peptides, oligosaccharides aimgbnoicleotides, with
molecular masses between 400 and 350,000 Da
Messenger RNA
Norwegian Food Safety Authority (Mattilsynet)
Neutral detergent fibre, measure of fibre ukedanimal feed analysis. NDF
measures most of the structural components in ptafis (i.e. lignin,
hemicellulose and cellulose), but not pectin

Northern blot is a technique usedhislecular biology research to study gene
expression by detection of RNA or isolated mRNAisample
Non-target organism

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

Organization for Economic Co-operation amy&opment

Open Reading Frame, in molecular genetics e@fas 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 tdoggion molecular biology to
amplify a single or a few copies of a piece of DNA

Phenological growth stages in oilseed rape (BBAMple 1, Appendix 1)

RO
Rimsulfuron
RNA

RP
SDS-PAGE

SAS

SD
Southern blot

T-DNA

: Germination
: Leaf development
: Formation of side shoots
: Stem elongation
. Inflorescence emergence
: Flowering
: Development of fruit
: Ripening
: Senescence

Transformed parent

Herbicide, inhibits acetolactate $yade

Ribonucleic acid

Recurrent parent

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 sages in DNA samples. Combines
transfer of electrophoresis-separated DNA fragmentsfilter membrane and
subsequent fragment detection by probe hybridisatio
Transfer DNA, the transferred DNA of the tuatranducing (Ti) plasmid of
some species of bacteria such &grobacterium tumefaciensand

OO~NOOOUITWN RO
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Agrobacterium rhizogened he bacterium transfers this DNA fragment into
the host plant's nuclear genome. The T-DNA is bmdidoy 25-base-pair
repeats on each end. Transfer is initiated atdftebbrder and terminated at
the right border and requires thie genes of the Ti plasmid.

TI Trait integration
U.S. EPA United States Environmental Protectigercy.
Western blot Analytical technique used to detgecsic proteins in the given sample of

tissue homogenate or extract. It uses gel electreysis 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

WHO World Health Organisation.
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Background

Food additives produced from T45 oilseed rape (Umitflentifier ACS-BN@@8-2) were notified in
the EU as existing food additives within the megnai Article 8 (1)(b) of Regulation 1829/2003,
authorized under Directive 89/10/EEC in 1998. Fewderials produced from T45 were also notified
as existing feed products containing, consistingrgbroduced from T45 according to Articles 8 and
20 of Regulation (EC) No 1829/2003 in 2003.

A notification for placing on the market of T45 acding to the Directive 2001/18/EC was submitted
in March 2004 (C/GB/04/M5/4), covering import antbgessing of T45 into food and feed. The
application was further transferred into RegulatiBC) No 1829/2003 in November 2005
(EFSA/GMO/UK/2005/25). In addition, an applicatidor renewal of authorisation for continued
marketing of food additives and feed materials poedl from T45 oilseed rape was submitted under
Regulation (EC) No 1829/2003 in 2007 (EFSA/GMO/RX%J. The EFSA GMO Panel performed
one single comprehensive risk assessment for @hded uses of genetically modified oilseed rape
T45 and issued a single comprehensive scientifiniap for both applications submitted under
Regulation (EC) No 1829/2003. The scientific opmiwvas published in January 30 2008 (EFSA
2008), and food and feed products containing odyced from oilseed rape T45 was approved by
Commission Decision March 26 2009 (Commission Deri2009/184/EC).

In preparation for a legal implementation of EUulagion 1829/2003, the Norwegian Scientific
Committee for Food Safety has been requested biNtneegian Food Safety Authority to conduct
final food/feed and environmental risk assessméortsall genetically modified organisms (GMOSs)
and products containing or consisting of GMOs tha authorized in the European Union under
Directive 2001/18/EC or Regulation 1829/2003/EC.e Tassignment includes a scientific risk
assessment of oilseed rape event T45 for food eedl dises, import and processing. Oilseed rape T45
has previously been risk assessed by the VKM GM@eRP&ommissioned by the Norwegian Food
Safety Authority related to the EFSAs public heguim 2007 (VKM 2007a).

The genetically modified oilseed rape T45 was atkd for cultivation in Canada in 1996 and the
USA in 1998 (CERA 2012). Event T45 is further apjo for marketing as feed and/or food in
Australia, China, Japan, Korea and Mexico.

The oilseed rape T45 is currently being phasedobuhe market (EU-KOM 2009). The applicant
stated in the application that the sale of oilsega: T45 derived lines by its retailers was disootd
and all T45 lines have been deregistered as of 20B3xhe exception of line LL2393 that was stdf f
sale in 2005 until exhaustion of inventory. Stooksill other oilseed rape T45 lines has been redall
from distribution and destroyed. The applicant cotemot to commercialize the event in the future
and the import will, therefore, be restricted toemtitious levels in oilseed rape commaodity. Thhs,
incidence of oilseed rape T45 in the EU is expetddak limited (EFSA 2008).

15
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Terms of reference

The Norwegian Environment Agency has the overalpoasibility for processing applications for the
deliberate release of genetically modified orgasig@MOSs). This entails inter alia coordinating the
approval process, and to make a holistic assessamhtrecommendation to the Ministry of the
Environment regarding the final authorization psscén Norway. The Directorate is responsible for
assessing environmental risks on the delibera¢asel of GMOs, and to assess the product's impact on
sustainability, benefit to society and ethics urtierGene Technology Act.

The Norwegian Food Safety Authority (NFSA) is resgible for assessing risks to human and animal
health on deliberate release of GMOs pursuantéd@hne 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 acagtdisector legislation.

In preparation for a legal implementation of EUuledion 1829/2003, the Norwegian Environment
Agency has requested the Norwegian Food Safetyokityhto give final opinions on all genetically
modified organisms (GMOSs) and products containingamsisting of GMOs that are authorized in the
European Union under Directive 2001/18/EC or Reiuial829/2003/EC within the Authority’s
sectoral responsibility. The request covers s®)pe(evant 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 ammbpcts containing or consisting of GMOs that are
authorized in the European Union.

The assignment from NFSA includes food and feeatgafssessments 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 geneticall\difienl 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 relatemnport, 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 andsgary 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 corti@rmal 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 ®et should also be considered. VKM is also

requested to evaluate relevant segregation meadaresecure 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 generaleiliance, are not covered by the assignment from
the Norwegian Food Safety Authority.
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Assessment

1 Introduction

The glufosinate ammonium-tolerant oilseed rapesftamation event T45 (Unique Identfier ACS-
BN@@8-2) was developed bygrobacteriummediated transformation of protoplast from the
conventional oilseed rape cultivar “AC Excel”. Tdéntains a synthetic version of the natpat gene
isolated from the bactertatreptomyces viridochromogenstain Tl 494. The inserted gene encodes
the enzyme phosphinothricin acetyltransferase (P&hjch confers tolerance to the herbical active
substance glufosinate ammonium. The PAT enzymexifiet® glufosinate-ammonium by acetylation
of the L-isomer into N-acetyl-L-glufosinate ammomiuNAG) which does not inhibit glutamine
synthetase and therefore confers tolerance to énkeidide. In the natural situation PAT prevents
autotoxicity from bialaphos i6. hygroscopicuandS. viridochromogenes

Transformation event T45 has been evaluated wigranace to the 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 1829%00 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 gingal for the risk assessment of GM plants and
derived food and feed (EFSA 2006, 2011a), the enuental risk assessment of GM plants (EFSA
2010) and the selection of comparators for theasdessment of GM plants (EFSA 2011b).

The food/feed and environmental risk assessmetfieoGM oilseed rape T45 is based on information
provided by the notifier in the application EFSA/@XUK/2005/25, application for renewal of
authorisation for continued marketing of T45 (EFSMO/RX/T45), and scientific opinions and
comments from EFSA and other member states madialaleaon the EFSA website GMO Extranet.
The risk assessment is also based on a review ssebsament 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 resfeasment provided by the VKM Panel on Genetically
Modified Organisms.
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2 Molecular characterisation

2.1. Information related to the genetic modificatbn

The glufosinate ammonium-tolerant oilseed rapesf@amation event T45 contains thgat gene
derived fromStreptomyces viridochromogen@sT CC14920). The gene is a synthetic version ef th
native pat gene isolated frons. viridochromogenestrain Tl 494. Since the natipat gene has a
high G:C content, which is atypical for plants, adified nucleotide sequence was synthesised to be
adapted to the codon usage of the plant machif@gpat gene encodes the enzyme phosphinothricin
acetyltransferase (PAT), which confers tolerancgltdosinate-ammonium herbicides (trade names:
Liberty ®, Ignite®, Finale®, Basta®). The chimepat gene construct contains tB&Spromoter of

the Cauliflower Mosaic Virus, thpat coding sequence and tl38S terminator of the Cauliflower
Mosaic Virus. This chimeric gene that can be tramsfl to plants is denoted a3593:pat:T35Sand

was inserted into the vector pPCV002. The resuliagmid is named pHOE4/Ac(ll).

2.1.1 Description of the methods used for the gairemodification

An Agrobacterium tumefacienmediated transformation method was used to tramsfigolated
Brassica napugprotoplasts. Protoplasts were prepared from dllgepe variety AC Excel and co-
cultivated withAgrobacteriumharbouring plasmid pHOE4/Ac(ll). The proliferatieglli were grown

on appropriate selection medium to enrich for gdufate ammonium-resistant tissue and later
transferred to regeneration medium. Developed shwete rooted on rooting medium followed by a
transfer to a greenhouse. Acclimatised plantletsewerther tested for tolerance to glufosinate
ammonium, and allowed to flower and set seed

2.1.2 Nature and source of vector used

The plasmid pHOE4/Ac(ll) has essentially been detifrom the vector pPCV002, and comprises the
following structural elements:
the plasmid core comprising the origin of replioatifromE. coli vector PIAN7 for replication
in E. coliand theoriV andoriT regions from the vector RK2 for replicationAgrobacterium
tumefaciens
a selectable marker gene conferring resistanced@ptemycin and spectinomyciaddA for
propagation and selection of the plasmidircoli andAgrobacterium tumefaciens
an artificial T-DNA region consisting of the lefotwler of the T-DNA from pTiAch5 and right
border sequences of the T-DNA from pTiT37 and rioker cloning sites allowing the
insertion of chimeric genes between the T-DNA bordeeats.

According to the applicant there are no residuBINA sequences present between the border repeats.

The genetic elements of the vector are describ8@bie 1. The genetic elements transferred into the
plant are described in Table 2.
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Table 1. Genetic elements of the Vector pHOE4/Ad]l
Position in Genetic element and function
vector (bp#)
0001-0060 Synthetic DNA containing the Right Bordmquence from thégrobacterium
tumefaciendi plasmid pTiT37, the Right Border goes from piosi 6 to 30
0061-1841 Derived fromE. coli plasmid R538-1 containing the streptomycin/spectipcin
adenyltransferase gene (pos. 0619-1587)
1842-2692 Derived from synthetc colivector PIAN7 including ori ColE1
2693-3164 Derived fromAgrobacterium tumefaciens plasmid pTiT37 (adjacent to Apal site
at pos. 60)
3165-5274 OriV andoriT regions from E. coli RK2 plasmid
5275-5310 Synthetic DNA containing Left Border fréxgrobacterium tumefaciend plasmid
pTiAch5 , the Left Border goes from position 5285804
5311-5840 Promoter region from the Cauliflower Mos¥irus 35S transcript from vectar
pDH51
5841-5868 Synthetic polylinker sequences
5869-6420 Synthetipat gene fronStreptomyces viridochromogenes
6421-6440 Synthetic polylinker sequences
6441-6645 Terminator from the Cauliflower Mosaiecu4 35S transcript from vector pDH51
6646-6652 Synthetic polylinker sequences
Table 2. Genetic elements of Vector pHOE4/Ac(ll)d be inserted into the plant genome
Symbol | Definition Source Size Function
(bp)
LB Left border repeat | Agrobacterium 36 Cis-acting element fo
tumefaciens T-DNA transfer
P-35S Promoter Cauliflower Mosaic| 530 High level constitutive
Virus expression
Polylinker sequence| Synthetic 28 Plasmid clonitey s
pat Glufosinate Streptomyces 552 Herbicide tolerance
ammonium-tolerance viridochromogenes and selectable marker
patgene
Polylinker sequence| Synthetic 20 Plasmid cloniitg si
T-35S | Terminating signal Cauliflower Mosaic| 205 Stop signal
Virus
Polylinker sequence| Synthetic 7 Plasmid clonitg si
RB Right border repeat | Agrobacterium 60 Cis-acting element for
tumefaciens T-DNA transfer
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2.2 Information relating to the GM plant

2.2.1 Description of the trait(s) and characteristts that have been introduced or
modified

The introduced trait is herbicide tolerance. Tat gene, when expressed, enables the production of
the enzyme Phosphinothricin-Acetyl-Transferase (P#hat acetylates L-glufosinate ammonium and,
thereby, confers tolerance to herbicides based ghdnsinate ammonium. This glufosinate-tolerant
oilseed rape variety belongs to the spe@issssica napus. and is distinguished from the recipient
variety AC Excel only by tolerance to the herbigidlifosinate, the genetic locus defined as T48, an
the presence of the PAT protein. Tye gene was additionally used as the selectable marker

2.2.2 Information on the sequences actually inserdeor deleted

To determine the nature, number, integrity andilalof insertions in transformation event T45,
PCR and Southern blot hybridisation were used. Rtugse experiments it was concluded that T45
contains only one copy of the complete T-DNA, anat tthe DNA sequence of the insert is identical
to the plasmid DNA sequence used for transformafidre inserted DNA has a length of 1364 bp.
According to the applicant the selected transfotnsnowed the expected phenotype of glufosinate
ammonium-tolerance, confirming a functional expia@s®f the insertegbat gene. The determination
of inserted sequences in event T45 confirmed thegurce of one copy of tipratgene cassette.

2.2.2.1 The size and copy number of all detectahleserts, both complete and partial

According to the applicant the size and structuréne T45 insert was characterised in detail using
Southern blot analysis. DNA was extracted from ésafrom four-week-old greenhouse-grown
rapeseed plants for both T45 and the non-transgenicterpart AC Excel. Plant DNA was extracted
and digested with restriction enzymes and sepawmstedrding to size by agarose gel-electrophoresis.
The schematic representation of the DNA fragmempased between the right and left border repeat
of pHOE4/Ac(ll), the insert in oilseed rape evedtTand the probes used, are outlined in Figure 1.
The restriction enzymes used with the three diffeqgobes are marked and the cross-hybridising
bands with the respective probes are highlighted.

The Southern blot hybridisation results obtainedhwoilseed rape event T45 showed that the
transferred DNA in the plant genome correspondshto DNA configuration as designed in the
pHOE4/Ac(ll) plasmid vector. The verified regionasis from bp 5305 until bp 6647 (tiEcoRlI
fragment carrying th@at gene cassette) in the pHOE4/Ac (ll) plasmid. OnleQopy of the gene
cassette is integrated in the oilseed rape evehtvettor sequences are not integrated. PCR asalys
have shown that the integrated DNA is limited te BNA between the T-DNA border repeats. The
insert has also been sequenced and the preseane single copy of the T-DNA confirmed.

20
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Figure 1. Schematic drawing of the T-DNA region irpilseed rape event T45

2.2.2.3 The organization of the inserted geneticaterial at the insertion site and
methods used for characterization

According to the applicant, the oilseed rape eviet specific integration sequences including the
Right Border flanking sequences (911 bp) and thi# Berder flanking sequences (994 bp) were
determined. The specific integration sequences wvektermined using the thermal asymmetric
interlaced PCR method (TAIL-PCR). This method databnsecutive reactions with nested sequence-
specific primers and a shorter arbitrary degengyateer (some of its positions have several possibl
bases). The method allows the isolation of DNA semis adjacent to known sequences. The analysis
demonstrated that the characterised RB and LB ifignéequences are of oilseed rafsnt origin.

Determination of the wild type target locus seq@e(ure-insertion sequence) was performed using
DNA isolated from wild type oilseed rape DNA. Afilking DNA specific primer upstream of the T-
DNA insert was used together with a flanking DNAesific primer downstream of the T-DNA insert
to amplify the target site. A fragment of about @9p was amplified and sequenced. The obtained
sequence was aligned with the 5-prime and 3-prlarking sequences of T45. The alignment showed
that the sequences flanking the T45 locus are ichdnio the corresponding sequences in the pre-
insertion locus. A fragment of 48 bp is presenttre wild type target locus but missing in the
transgene locus. These 48 bp were deleted (tatgededetion) upon integration of the T-DNA in the
genomic DNA. At the 5-prime junction 9 bp are inedrthat are not present in the pre-insertion locus
These 9 base pairs are a duplication of 3-primekitey sequences. Two bp are inserted at the 3-prime
junction

2.2.2.4 In the case of deletion(s), size and fuimt of the deleted region(s)

According to the applicant, it is not likely thaiet 48 bp that were deleted upon integration
belong to a coding sequence as indicated by homaegrches of the flanking sequences.
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2.2.2.5 Chromosomal location(s) of insert(s) (nuslis, chloroplasts, mitochondria or
maintained in a non-integrated form) and methods foits determination

The insert in T45 was integrated in the chromosogaeslome oB. napus In Southern blot analysis
with non-digested T45 DNA, a high molecular weifflaigment was observed with every probe used,
indicating that the transgenic sequences are @tegrinto the oilseed rape genomic DNA. Normal
Mendelian segregation was observed in further gdiogrss. The transgene inherits as a single
dominant trait, which indicates chromosomal intéigraof the insert.

2.3 Information on the expression of the insert

2.3.1 Part of the plant where the insert is expressl

RNA expression levels of theat gene were found in the following order: leaf, stermoot, but not
detected in mature seeds. However, the PAT protasdemonstrated in seeds at 0.0027% (w/w) of
extracted total protein, i.e. 930 ng/g dry weighalfle 4). According to the applicant, there was no
evidence of a decreased expression of the PAT empy@r time as indicated by acceptable tolerance
of the plants treated with glufosinate ammonium (&Ade name Liberty®) under a wide variety of
field conditions and crop growth stages duringdbgelopment and commercial sale of T45 in North
America over a period of 6 years.

2.3.2 The range and mean values for the levels oAIP protein

The PAT protein has been quantified in both gresi tissue and in seeds from filed trials at four
locations in Canada in 1996 (Technical Dossier:cbamps 1997). The protein is detectable at
relatively low levels in both seeds and green lesgue (100 - 1000 ng/g total extractable protein
(TEP)).

After sampling in fields, crude protein extractsodfeed rape seeds and leaves were analysedefor th
presence of the PAT protein by an enzyme activélyag using a specially designed ELISA test kit
(Technical Dossier: Beriaut 1999). The resultssamamarised in Table 3 and 4.

2.3.3 Expression of potential fusion proteins

Bioinformatic analysis performed on the gene insersite, the flanking regions and the plant DNA
junctions revealed 36 putative Open Reading Fragaences (ORFs, minimal size of 3 amino acids),
of which four were newly created due to the insergevent. Analysis of the first ATG codon context
sequence, promoter and 3'untranslated sequencesdhbat none of these ORFs can be considered
as transcriptionally and/or transnationally actido significant sequence similarities with known
toxins or allergens were found. There were alsdnulications that the T-DNA is integrated in a
coding region of the wild-type oilseed rape genowlgich is supported by observations from several
field trials showing no alteration in the plantisgmotype.
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Table 3.

1996 (Deschamps 1997).

Tissue Location Herbicide ng PAT/g sample
treatment
mean SD

Leaf Yorkton, SK untreated 875 45
Yorkton, SK treated 959 92
High Bluff, MD untreated 522 65
High Bluff, MD treated 588 61
Rosthern, SK untreated 745 242
Rosthern, SK untreated 911 334
Innisfail, AB treated 791 259
Innisfail, AB untreated 768 208

Mean 769.88

Grain Yorkton, SK untreated 562 120
Yorkton, SK treated 468 104
High Bluff, MD untreated 717 123
High Bluff, MD treated 735 84
Rosthern, SK untreated 681 105
Rosthern, SK treated 574 105
Innisfail, AB untreated 690 96
Innisfail, AB treated 574 113

Mean 625.13

Summary of PAT protein levels in tissueof oilseed rape T45 from the field trials in Canda in

Table 4. PAT content in T45 seed from plants tread with Liberty herbicide (496.83 g a.i./ha) and no-

transgenic, non-treated seed

Product Mg TEP/g fw ng PAT/g fw Moisture  Ng PAT/g dm % PAT/
Mean = SD Mean = SD % Mean = SD TEP

Non-transgenic 254+4.4 ND

seed

T45 seed,

herbicide treated 323+£22 877 £51 5.7 930 0.0027

The TEP and PAT values are expressed as meanamthetl deviation of four assay results from dupdiextracts; two assay results
for each extract.
ND: Not detectable
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2.4 Genetic stability of the insert and phenotypistability of the GM plant

2.4.1 Genetic stability of the insert in T45

To demonstrate the stability of oilseed rape T4Bnéwover multiple generations, Southern blot
analysis, using the 1342 HlgcoRI fragment carrying theat gene cassette, was performed. Three
different generations were used: F5 (also refetwexs R1:F5, the fourth selfed generation of tlossr
R1 x AC Excel, where R1 plants are the first geti@naof tolerant, seed derived progeny from the
first self-pollination of RO plants, the primarygenerates); F7 (also referred to as R1:F7, thé sixt
selfed generation of the cross R1 x AC Excel) a@dtRe first generation of selfed R1 plants). DNA
from T45 plants was digested witpal. This restriction enzyme has only one restrictienognition
site in the transforming T-DNA. All three generatiavere found to have identical integration
fragments demonstrating the stability of the oitseggpe T45 event at the genomic level over multiple
generations. A schematic drawing of the strategydsented in Figure 2.

2.4.2 Phenotypic stability of the GM plant

Fifteen R1 plants were grown in pots in a growtbmoand sprayed with glufosinate ammonium
(equivalent of 400g a.i./ha) at the four leaf stalg& transgenic plants were expected to be either
homozygous or hemizygous for the inserted transgénre to 10 glufosinate ammonium-tolerant R1
plants were crossed with the susceptible non-teamisgcultivar. It was hypothesized that R1:F1
families would segregate tolerant and susceptitldatp or contain tolerant plants only. The former
condition would indicate hemizygosity and the latiemozygosity for the transgene. A single plant
from each non-segregating R1:F1 family was selfed r&ciprocally crossed to its susceptible parent
cultivar to obtain both, R1:F2 and R1:BCF1 proge@Gjufosinate ammonium was applied and the
number of tolerant and susceptible plants for esaifed and crossed progeny recorded (Table 5).
Results were tested using chi-square for goodniefisto expected Mendelian ratios. The results
show that the T45 insert inherits as a dominamglsi locus trait. In addition it is argued by the
applicant that phenotypic stability has been dermatesl, as T45 derived lines and varieties grown in
Canada since 1993 have displayed consistent taletarthe herbicide.

\ ; Tk TN

Figure 2. Schematic drawing of the hybridisatiorstrategy
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Table 5. Segregation analysis of progeny fromleeed rape T45

Parents and
zygosity for the pat Observed Expected ztest
locus Generation | Ratio R:S

R S R S 3:1 1:1
Rl:Fl(hemizygous) Rl:F2 31 54 18 54 18 ns *
self[(pat/-)x(pat/-)
Rl:Fl(hemizygous)x Rl:BCFl 11 35 37 36 36 * ns
AC Excel[(pat/-)x(-

S= susceptible,

R= resistant,

*= significantly different from the tested ratio €¢P0.05),

ns= not significantly different from the testediogiP = 0.05).

2.5 Conclusion

The molecular characterisation data establishedbtiigt one copy of the gene cassette was integjrate
in the oilseed rape genomic DNA of T45. Appropriaigalysis of the integration site including
sequence determination of the inserted DNA andkitgnregions and bioinformatics analysis have
been performed. Bioinformatics analyses of junctimgions demonstrated the absence of any
potential new ORFs coding for known toxins or aj&s.

The genetic stability of transformation event T4&svdemonstrated at the genomic level over multiple
generations by Southern analysis. Segregation sinadiiows that event T45 is inherited as dominant,
single locus trait. Phenotypic stability has beenfitmed by stable tolerance to the herbicide 46T
lines and varieties derived from the event grow@amada since 1993.

Oilseed rape event T45 and the physical, chemiw@lfanctional characteristics of the proteins have

previously been evaluated by The VKM Panel on Geaky Modified Organisms, and considered
satisfactory (VKM 2007a).
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3  Production, import and use of oilseed rape

Oilseed production

The worldwide production of oilseed rape in 2009%vedout 31 million hectares (ha) (FAOSTAT
2009). The production is greatest in China (7.3 ha), India (6.3 mill ha) and Canada (6.1 mill.ha)
In Europe, oilseed rape was harvested from 8.5amilha in 2009 (EU-27 6.5 million ha), with the
greatest production in France, Germany, Britain Raldnd. Total EU production of rapeseed in 2009
was approximately 21.4 million tonnes, while theaireate for the market year 2011/2012 is 18.8
million tonnes (Gain Report 2011).

The domestic production of oilseed rape is insigfit to cover the requirements of the EU, and
imports have been increasing in recent years (SLELR It is estimated that 3 million tonnes of
rapeseed will be imported in 2011/2012, an incredsearly 1 million tonnes from 2009/2010 (Gain
report 2011). Most rapeseed imported to the EUratgs from Ukraine and Australia.

In Norway, the acreage used for cultivation ofegld rape has varied significantly during the péast 1
years (Statistics Norway 2011). From 1996 to 2G06, total area used for cultivation of rapeseed
varied between 60 and 70 thousand hectare. Sidrats the Norwegian feed industry that larger
quantities could be used than were being produesiited in the area used for rapeseed extent
cultivation being increased to approximately 116udand ha. Following the peak years of 2001 and
2002, the domestic production of rapeseed was ghgdreduced down to some 43 thousand ha in
2009 (Statistics Norway 2011). The decrease in asea for oilseed rape cultivation was primarily
due to some years with relatively poor harvestsghbmsen et al. 2009, 2011). However, according
to preliminary figures from Statistics Norway thdras been an increase in oilseed rape cultivation
over the past few years (59 thousand ha in 201062nithousand ha in 2011). Jstfold and Akershus
are the two most important regions for oilseed m@g#vation in Norway, being responsible for ngarl
60 % of the total area.

Oilseed cultivation in Norway has traditionally begominated by spring cultivars of turnip rajige (
rapa ssp.oleifera), and until 2003/2004 almost 90 % of the totabameder cultivation of oilseed was
sown with turnip rape. However, this production Bamificantly been reduced in recent years, and
now accounts for about 50-60 % of the area. Oilsepd has a growth period similar to late wheat
cultivars (125-130 growing days) and is signifi¢aater than turnip rape (about 155 growing days).
Therefore it is primarily the counties around theldFjord that are recommended for rapeseed
cultivation. The potential yield level from sprimgpeseed is generally substantially higher than for
turnip rape. While a good turnip rape yields 2000kgeed per ha, the rapeseed crop is as much as
300-400 kg oilseed per hectare (autumn sowing). fféxesition to almost half the crop now being
spring rapeseed, having previously been almostusi@ly spring turnip rape, has not been able to
compensate for the reduction in area for oilsedtivation. The area for winter rape depends largely
on the possibility for sowing in early autumn awd dverwintering. The cultivation area is normally
very modest and accounts for less than 10 % dfotlaé oilseed area (Abrahamsen 2011).

Import and applications

Development of oilseed rape varieties with a redummntent of toxic compounds has resulted in rape
becoming one of the major oil and protein plantthia part of the world over the last decades. {Jsin
traditional selective breeding and mutagenesisadied "double low" or “double-zero” varieties have
been developed with a modified fatty acid compositiin which the erucic acid content has been
greatly reduced. Modern rape varieties contain feas 2 % erucic acid, while the content of oleic
acid and linoleic acid has increased correspongingladdition, the glucosinolate content of thedse
has been practically eliminated (< 25 pmol/g glucolsite). For certain industrial applications,
varieties with a high erucic acid content are gelhepreferred (Tamis & de Jong 2009).
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Low erucic acid rapeseed seeds are processedvotmajor products: oil and meal. The oil and meal
are further manufactured into a wide variety ofduats for human and agricultural use as well as
industrial use (OECD 2011).

Food

Before the introduction of erucic acid-free vaeeti rapeseed oil was used only for industrial
purposes. Today about 96 % of the rapeseed produncé&tlrope is used in the food industry.
Rapeseed oil has a variety of uses in both the fioddstry and in households, including as cooking
oil and in the manufacture of margarine, saladgings bakery items etc. (see Figure 2, Appendix 1).
Human food use of whole seeds and flour of low ieracid rapeseed have been reported anecdotally,
and a sensory evaluation of canola greens hasrieperied (Miller-Cebert et al. 2009). Food use of
protein fractions from low erucic acid rapeseedIrh@a in the past received little attention for laumm
nutrition due to their high level of antinutritiveompound (Tan et al. 2011). However, newer
technologies can eliminate such compounds (Fledatemret al. 2012).

The Norwegian imports of rapeseed oil in 2007 anhedino 1,136,431 tonnes (SLF 2008). With the
exception of Norwegian company Norsk Matraps BAréhis no industrial processing of oilseed in
Norway (G. Sandvik, SLF, pers. comm.). Norsk Masr&8A was established in Jstfold in 2001 and
uses only Norwegian-produced raw material for tualpction of cold-pressed vegetable oil (M. Hoff,
pers. comm.). The total production in 2010 was #fithes of oil, derived from 1300 tonnes of
rapeseed. This represents 43 % of the domesticseadeoil market. Other cooking oil on the
Norwegian market is imported in bottles or in bfdk bottling in Norway.

The applicant maintains that processed oil is tilg mpeseed product for human consumption. Tan et
al. (2011), however, demonstrated that as rapesead has a high biological value, with a balanced
composition of essential amino acids and a supearano acid profile compared with soya protein
isolates, and also has good technological propetiiere is considerable potential for the isotatid
protein from rapeseed for use in the food induatrgt as an alternative to soy derivatives, milk,segg
and other plant-based and animal products. Sepestdin isolates, e.g cruciferin- and napin isadate
from rapeseed have been approved by the U.S. Fab@®raug Administration and received the status
of "Generally Recognized As Safe (GRAS)", for usdédods (for example, U.S. Patent 7,611,735 B2,
2009).

According to the U.S. Canola Association, rapesisedmongst other uses, relevant as a protein
supplement to acidic drinks such as sodas, spoitksd and fruits juices. Furthermore, protein
isolates from rapeseed can be used as emulsifietstabilisers in various food products and as a
replacement for ingredients such as milk and egdeads such as biscuits, cakes, chocolate pudding,
dressings, sauces, mayonnaise, protein bars, etc.

Feed

The proportion of marine oil used in fish-feed te®n considerably decreased in recent years and
replaced with vegetable oils. The most relevanhtgiesed ingredients in salmon feed are various
products from soybean, rapeseed, wheat, maizeglisasvpalm oil and sunflower oil. According to
Skretting's environmental report, 14.6 % rapesélemhd between 5 and 10 % rapeseed meal was used
in their salmon feed in 2010 (Skretting 2010). @thise, a maximum limit of 20 % rapeseed meal and
10 % rapeseed oil has been set for their use thffgesalmon and trout (OECD 2011).

The residues from oil-pressing are processed iméstock feed. Depending on the process employed
these residues are referred to as “rapeseed &b”dfrom cold pressing) or “rape meal” (from hot
pressing) (Tamis & de Jong 2009). These by-prodactsin high demand because of their high
protein content and, in the case of cold pressiigh oil content. The crop residues left after sked
pods are harvested is known as rape straw ankleisie processed in the fodder industry. Rapeseed
also serves as one of the raw materials for pramtuct pet food, in particular seed mixtures fardsi

and rodents.
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Due to the high performance requirements for liwelsiproduction, farmers are demanding ever more
protein-rich feed types. This has led to a larggdase in the import and use of protein ingredients
such as rapeseed meal (SLF 2011). According tistatatfrom the Norwegian Agricultural Authority,
91 100 tonnes of processed rapeseed (pellets/mesd)imported in 2010 as a raw protein product for
use in the Norwegian feed concentrate productidd-(8011). Similarly, over 8 000 tonnes of
oilseeds were imported for production of conceetrigeds. For comparison, 46 800 tonnes of
rapeseed pellets and 7 600 tonnes of whole see@simvported in 2007.

Rapeseeds are crushed and mixed into feed conigefdraruminants, as with most of the domestic
oilseed production. In 2010, 11 500 tonnes of Nagiae-produced oilseeds were used for the
production of feed (SLF 2011).

Forage rape varieties are used as green manureable darmland, as well as a foraging crop for
livestock and in “wildflower mixtures” for vergesa fields.

Other

Rapeseed oil is used in cosmetics and as a supplemesubstitute for mineral oils in the chemical
and engineering industries. Through esterificatioth methanol, rapeseed methyl ester (RME) has
been produced, which has been in commercial ub®dgesel since the early 1990s.

Seed spillage

As oilseed rape seeds are small and round, thegamity lost during transport between fields and
storage facilities. The extent of this seed disgensis not been studied closely, but an investgati
from the Netherland was conducted on the tranggi@ins of potential GM crops, in particular oilseed
rape, with a focus on spillage of seed in the emvitent (Tamis & Jong 2009). The study is based on
qualitative information about when, where, and lmouch spillage occurred in the transport chains.

The rapeseed is brought onshore by coaster ordrdange and unloaded to a storage depot. While
most oilseed rape seed is imported by boat anchedus or near the ports of entry in the EU, a
fraction of it can be transported inland to smallldpendent crushing facilities by boat, truck or
railway (Devos et al. 2009). The main points whiereses of rapeseed occur are during quayside
loading, overland transport to storage facilitiewl alisposal of seed-cleaning waste. The greatest
losses of imported rapeseed are probably assoaiathdoulk transhipment prior to the transport to
the processing plant, i.e. at quayside facilitied atorage depots. A smaller fraction of losse$ wil
probably occur along the roadside during transfponh port to processing plant (Tamis & Jong 2009).

According to Tamis & Jong (2009), the bulk of sesgborted for oil pressing in the Netherlands
enters a closed processing system in which the enlyronmental risk presented is from seeds
escaping to the environment during transport toctiishing plant. Since all processing of oilsead fo
food uses in Norway are based on domestic rapetiesds not relevant in the Norwegian contexts.

The processing of rapeseed in the feed concerpraguction, by contrast, does involve a greater
environmental risk of seeds escaping to the wigeeially if seed mixtures are subsequently strewn
outdoors. In addition, there is spillage of seddagthe transport chain from quayside to storalge s

to truck/railway to the crushing plant. In additiahisposal of seed-cleaning residues and wastaaris
during process changes, and the presence of \8abli#s in the meal or cake from the crushing process
may result in seed spillage. According to the stiehtimates of rapeseed losses along the transport
chain range from 0.1-0.3 percent to 2-3 percentoAservative estimate of 0.1 percent spillage for
2010, would therefor imply a total of 8 tonnes d@ed rape seeds ending up in the environment in
Norway per year, assuming an annually import 008 ®nnes whole rapeseeds for feed production
(rapeseed pellets, meal and cakes not included).
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4  Comparative assessment

4.1 Choice of comparator and production of materiafor the
compositional assessment

The application EFSA/GMO/UK/2005/25 for food anddeuses, import and processing of oilseed
rape T45 within the European Union, presented caitipoal data from seed and forage material
collected in field trials in Canada in 1995, 199897, 2000 and 2004.

Field trials 1995-1997

The Canadian field trials compared the composibbrevent T45 with a conventional counterpart
having a comparable genetic background. The cortgraracluded in the field trials was the
commercial oilseed rape variety “AC Excel”, whiclhswsed as the recipient for the DNA insertion to
establish transformation event T45. The applictated that although T45 has been transformed in an
AC Excel background and is the correct countergpariine HCN-28 has been derived from selections
from that population, consequently some differentass be anticipated as there is no exact isogenic
counterpart to this material for comparison. EFSAg&ation (EC) No 1829/2003 defines a
conventional counterpart as a similar food or fpeatluced without the help of genetic modification
and for which there is a well-established histofysafe use (Art. 2.12). In line with this legal
requirement the EFSA GMO Panel provides detailghencriteria for the selection of appropriate
comparators, under different scenarios, in the EBBidance for the Selection of comparators for the
risk assessment of GM plants (EFSA 2011b).

The conventional commercial reference varietiescl@ye” and “Legend” were also included in the
comparative assessments to provide a range of cathgavalues that are representative of existing
conventional reference varieties for each measyteehotypic or agronomic characteristic. The
commercial varieties used in these studies weectal to represent a range of genetic backgrounds
and phenotypic characteristics and have been gnowhe oilseed rape production regions. According
to the applicant, they also reflect a range of dataatural variability within commercial oilseespe
varieties and, therefore, can provide contextriterpreting experimental results.

The field trials were performed at nine locationghva long growth season and 13 locations in mid-
season growing area. In addition, short seasofs tri@re performed at seven locations. All the

experimental locations were representative of edseape cultivation areas in Canada. The variety
trials were accomplished prior to registration amere performed according to the VWCC/RCC

guidelines.

At each trial site, oilseed rape T45, the converaioccounterpart and the reference varieties were
planted following a randomized complete block desigith minimum 3 replicates per site (4
replicated recommended). At all sites, each pla planted with four passes of a seed drill (5 nsetre
long). Plots were separated by a 9-10 m converitiapa seed buffer in order to limit edge effects.

Prior to planting, each site prepared a proper segdaccording to local agronomic practices which
could include tillage, fertility and pest managetsepractices. Each field location was scouted for
agronomic and pest management needs including grtsbpods, diseases and weeds. Fertilizer,
irrigation, agricultural chemicals and other mamaget practices were applied as necessary. All
maintenance operations were performed uniformlgsthe entire study area.

Field trials 2000 and 2004
For the compositional analysis seeds were harvdgiausix field trials in 2000 and six field trials
2004. Within each site, T45 sprayed with the hédeigglufosinate-ammonium and conventionally
treated T45 oilseed rape was cultivated togethir asnon-transgenic comparator (in 2000 the oilseed
rape variety AC Elect, and in 2004 Variety A spichyath conventional herbicide). In order to cover
different environmental conditions the field trialere planted on different soil types and/or 50 km
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apart from each other. The plants in this studyewgnown under conditions typical of production
practices.

In 2000, six sites were chosen and three replicatge made for each ‘treatment’; T45 treated with
glufosinate ammonium (495 g a.i./ha), T45 untreated non-transgenic AC Elect untreated. Plot size
was 10.5 m2. Seed was harvested at maturity.

For the 2004 season analysis material was used repiitated trials in randomized complete block
design. Each site had eight plots of non-transgéartety A and eight of non-transgenic Variety X al
conventionally treated, eight plots of T45, coniamtlly treated and eight plots of T45 treated with
glufosinate ammonium. The plots planted with Varigt were not forwarded to compositional and
nutritional analyses. The complete plots were hetedk at maturity (seed moisture content below
12%) with a plot combine, except for one of thetplwhich were hand-harvested due to snow cover.

Results from the comparative analysis were alsopeoed to earlier studies (Belyk 1996b; Bekyl

1996c¢; Belyk, 1999 [Bayer CropScience, unpublishdd]two of these studies material was collected
in 1995 from three locations. All sites were seed®d replicates and maintained according to
agronomic practices recommended for canola in eagion. Raw canola seed from transgenic and
non-transgenic plots was harvested at maturityhénthird study materials was collected from three
trial sites in 1994 and one in 1995 in Western @anavhere canola is typically grown. The

experimental design was a randomized complete bluith 4 replicates. Seeding rates, fertilizer

placement and weed control treatments were consisith the local, agronomic practices.

The compositional data from 2000 and 2004 wereuawet separately. The compositional analyses
were carried out by different laboratories and #malytical programs differ in some aspects and,
therefore, data were not combined for statistioalysis.

Statistical analysis

The variety trials were accomplished in 1995, 1888 1997 prior to registration and were performed
according to the WCC/RCC guidelines using stangégatistical analyses. As the data set collected in
the 1996 field season represent the largest dataolected it has been pooled and subjected to
ANOVA analysis, and a series of descriptive staisare presented to further describe the mean
values.

The statistical evaluation of the analytical datanrf the seed samples was performed based on a 95%
confidence interval and a 20% bio-equivalence rafide first statistical approach taken was an
extension of the t-test procedure for supportirggghobability of equivalence. Instead of using the
test table for the means comparisons to deterniffexehce, the equivalence analysis tested whether
the treatment differences exceed the range of Horar@tion of the non-transgenic comparator. In
the second statistical approach the analysis aoafiposition data was repeated by means of tfiasts
differences and a conclusion is drawn for the caitjmmal and nutritional equivalence between T45
and its non-transgenic counterparts.

An analysis of variance (ANOVA) was calculated withe factors treatment, location and their
interaction term. Statistical significant interactiis indicated at a 5% level (p<0.05), that isag that

in cases where the p-value was less than 0.05 thetional component measured was more
influenced by the environment than the treatmeahdta variety/herbicide system). Based on the
ANOVA, 2-sided confidence intervals (95%) were ctdted pair wise for the treatment differences
(LSMEANS statement in SAS-procedure PROC MIXED)tHe second statistical approach for each
component the analysis was performed on a by-sitisbas recommended by the authorities with
analysis of variance methods (ANOVA with factor T&RE followed by t-tests A versus B; where A,
is non-transgenic control samples, B is transgeatdiberty sprayed samples and A versus C; where
C is transgenic liberty sprayed samples). In aoldithe components were analyzed overall sites.
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The compositional analysis by Belyk (Belyk 1996hpublished) was performed using the one way
ANOVA. Significant mean separation at a 5% levekveetermined by a Duncan's Multiple Range
Test. Also, the amino acid data from the Belyk ¢Rel1996c, unpublished) study were analyzed
across all locations by a one way ANOVA. In thedgtby Belyk (Belyk, 1999, unpublished) data are
compared with OECD data. Published literature wassclted for the range of values to be expected
for each nutritional component (Codex Stan 210,9199ECD, 2001). Ranges for statistical
comparison were built from the values of the n@m$genic, reference variety, AC Elect and Variety
A.

4.2 Compositional analysis

For compositional analysis seeds were harvestea fied trials performed at 12 different locatidns
Canada in 2000 and 2004. Within each site, T45yspravith the herbicide glufosinate-ammonium
and conventionally treated T45 oilseed rape watvaidd together with a non-transgenic comparator
(in 2000 the oilseed rape variety AC Elect, and2D04 variety A) sprayed with conventional
herbicide. These results were compared to eatligties (Belyk 1996b; Belyk 1996c; Belyk 1999
[Bayer CropScience, unpublished]).

4.2.1 Proximates and fibres

For proximates and fibres the 2000 field trial dateealed lower levels of moisture, total dietabyd,
acid- and neutral detergent fibre, and crude fibrgeeds from T45 (variety Exceed) compared to non-
transgenic reference AC Elect in conventional arzbity herbicide regimes. But, in the 2004 data
differences in moisture and fibre content wereatmerved between T45 (variety SW Flare) and non-
transgenic reference Variety A in conventional amaerty herbicide regimes. However, total- and
crude fibre measurements are missing in this stBmificant differences for the majority of sitasd

for both treatment comparisons (A vs. B and A vscé&h only be found for crude fibre (based on the
2000 data).

Belyk (Belyk 1996b, unpublished) reports on seedstnoe, oil, protein, crude fibre, ash, phytosterol
and gross energy among T45 (HCN28) and the nomsgeanic varieties Excel, Legend and Cyclone,
trialed at three locations in 1995. The resultsenmot found significantly different (at the 5% l8ve
between the varieties except for protein conter@yaflone and Legend at one location and ash content
of Legend grown at another location (Appendix 2pI€dl).

In the Nutritional Impact Assessment compositioegluivalence was demonstrated for the raw
agricultural commodity seed generated from 12 fiela sites in 2000 and 2004. Oilseed rape was
grown in the same manner as is common for commegroiauction, using either conventional weed

control practices or treatment with glufosinate aniam herbicide.

Statistical comparisons to test for bio-equivaleand by-site t-tests were made between glufosinate
ammonium-tolerant oilseed rape and a conventionahterpart variety. The proximate and fibre
compounds, amino acids, micronutrients, mineral$y facids, and the antinutrients phytic acid, eruc
acid and glucosinolates, which are the principahjgonents of canola oil and meal, were investigated.
Further, the results were compared to earlier studBekly 1996b; Bekly 1996¢; Bekly 1999,
unpublished) (Appendix 2, Table 1).

4.2.2 Amino acids

Only for the comparison of tyrosine data from y2800 and between the treatments A and C the
majority of the by-sites analyses shows significdifiterences between the non-transgenic and the
transgenic plants. The over-all sites analysis tjgpsine data from year 2004 (TREAT*SITE
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interactions: p>0.05) results in different findinigs the two comparisons (Appendix 2, Table 2). The
comparison between treatments A and B shows sigmifidifferences in tyrosine data, but this is not
confirmed by the comparison between treatments.ACvdn the year 2000 the analysis of the amino
acidswas performed in the oilseed rape meal after dilaexion, whereas the amino acids in the 2004
samples were measured in the seed matrix. The gmopaof the determined amino acid from both
studies with the literature range shows for moshpounds slightly higher values. Looking at the
average total protein contents of the differente®d rape varieties tested, it becomes obviousathat
mean contents are at the upper border of the titeraange. Consequently, the amino acid contents
after hydrolysis of the proteins are also high cared to the reference ranges for meal or seed,
respectively.

Also, the amino acid composition was analyzed & 1895 trials (Belyk 1996¢, unpublished). The
guantities of the amino acids in T45 (HCN28) wesesignificantly different from those in the coritro
varieties except for proline and cystine to Cyclohkwever, the levels fell within the range
established by the commercial varieties.

Equivalence of the non-transgenics and conveniiprsgrayed transgenics can be assumed for all
amino acids by the bioequivalence method. Compatiegnon-transgenic with the Liberty sprayed
and the 2 transgenic treatments amongst each ethuvalence can again be stated for most of the
total amino acids, only for the results for cystihestidine, threonine and tyrosine there are tneat
effects (Appendix 2, Table 4 for field studies 0P and 2004).

4.2.3 Tocopherols

With respect to micronutrients, beta and delta pbeoolcould not be quantified in all seed samples
from all sites. For alfa and total tocopherol th#2 field trial data revealed higher levels in seed
from T45 (varity Exceed) compared to non-transgeeierence AC Elect in conventional and Liberty
herbicide regimes. Significant differences with tyesite t-test analysis for the majority of sitesre
only found for alpha tocopherol in the compariseteen treatments A versus C. This is confirmed
by the over-all sites analyses performed on théalfcopherol results from year 2004. The
determined tocopherol contents are in good compdiamith literature values, so that the assessment
of the year 2000 data sets is confirmed by thdtsegom the 2004 analysis.

4.2.4 Minerals

Concerning minerals, for calcium, phosphorus, @it@s, magnesium, manganese, copper and zinc,
equivalence of the three treatments can be statalhast all single sites and over all sites. Qati
phosphorus, potassium and magnesium, for which sgfedence values were found; the measured
values are in good compliance with the reportedyeanFor sodium and the trace elements iron,
manganese, copper and zinc, the measured valledidatly or clearly short of the range reported
from literature. For sodium lower values are fofimidthe Liberty treated samples and even lower data
for conventionally treated transgenic samples caatto the non-transgenic samples. Equivalence of
the three treatments could not be stated for irmh sodium; not even in the overall comparison. In
some replicates of Liberty sprayed plots extraadirhigh iron contents of >200 mg /kg dm were
found (Appendix 2, Table 5). The reason for thigimibe a contamination of the samples with iron in
the timeframe between harvest and analytical testhe laboratory. An analytical error can be
excluded, since the high iron contents of the samplere confirmed. A second equivalence analysis
was performed omitting the extreme iron valuessTdid not lead to a change in the by-site results,
but the over-all-sites analysis between non-tramsgeand conventionally sprayed transgenics
resulted now in bio-equivalence. Cobalt, selenimah i@dine were not analyzed.

For zinc the comparison between non-transgenid_detty treated transgenic samples shows for the
majority of sites significant differences (Appen@xTable 6). This is not confirmed by the
comparison between non-transgenic seeds and trEinsged not treated with Liberty (A vs. B), but
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the over-all sites analyses (TREAT*SITE interactigrr0.05) comes to the same conclusion
(Appendix 2, Table 2).

4.2.5 Fatty acids

The results of the fatty acicontent measured in oilseed rape seed produce@0#4 @re shown in
Appendix 2, Table 7. Bio-equivalence of the thresatments can be assumed for the fatty acids
C16:0, C16:1, C18:1, C18:2, C20:1 and C22:0 in nubsthe comparisons. The results for C20:0,
C20:2 and C24:1 are ambiguous, because, althoegima#jority of the by-site comparisons shows no
equivalence between the data sets, no clear tepden@ deviation from the control group can be
seen (Appendix 2, Table 2). However, for all thi@tty acids equivalence could be seen in the olveral
comparison. Equivalence could not be shown in thsite analysis of the fatty acids C14:0, C18:0,
C18:3, C22:1, and C24:0. In case of the fatty a€ldi4:0, C18:3 and C22:1, the transgenic samples
have slightly higher amounts compared to the nansigenic samples, whereas, for the fatty acids
C18:0 and C24:0 minor findings for the transgerimgles can be observed. However, in the overall
analysis equivalence could be stated for lignocaeid (C24:0).

Values for myristic acid (C14:0) and erucic aci®®C) are near the limit of quantification (<0,03%)
and therefore small differences in the absolutty fatid contents lead to relatively large statadtic
deviations from the control mean. The absoluteediiice between the fatty acid mean values
calculated for each site are 0.01 — 0.02 % dm. ihés difference without any nutritional relevance
since the erucic acid is below 2%.

The repeated by-site t-test results for the majooit the sites resulted in significant differences
between treatments for the fatty acids C16:0, G181®3:2, C18:3, C20:0, and C20:2 (only between A
vs. B). In these cases, the over-all sites t-mstonly valid for the fatty acid C16:0; and hdre by-
site findings are confirmed. These differences veanall (about 10 %) except for linolenic acid level
(18:3), which were 22 % higher in T45 oilseed rafee fatty acid values correspond very well to the
data reported from literatur&@he non-transgenic and the transgenic oilseed sapds have the same
fatty acid profile as commercial oilseed rape seedently on the market.

Fatty acid profiles in the oil and glucosinolatetamt in seed were also determined on material grow
in 1994 and 1995 on four locations altogether (Bdl999, unpublished). The fatty acids analysed in
the oil were: Palmitic (16:0), Palmitoleic (16:13tearic (18:0), Oleic (18:1), Linoleic (C18:2),
Linolenic (18:3), Arachidic (20:0), Eicosenoic oadbleic (C20:1), Eicosadienoic (C20:2), Behenic
(C22:0), Erucic (C22:1) and Lignoceric (C24:0).tlfatcids were reported as a percentage relative to
the total fatty acid content in the ollhe fatty acid profile of T45 oilseed rape was cangg to three
commercial varieties. In this study no increasénalenic acid was observed (Appendix 2, Table 8).

The data show substantial equivalence of the testadties. With the exception of a single restiie(
linoleic acid (18:2) content of AC Excel at Outloink1995), the fatty acid profiles of all varietias

all sites were within the reference range founltitémature. The fatty acid profiles of all variegiat all
sites were within CODEX Alimentarius standards (€o&tan 210, 1999). In all instances erucic acid
was below the 2% limit.

4.2.6 Anti-nutrients

T-tests performed on antinutrients, phytic acidiolle glucosinolates and total glucosinolates show,
for the majority of sites, significant differencdut in case of phytic acid and total glucosindatas

is not stated for both treatment comparisons. 8agmitly increased levels of the anti-nutrientsaled
glucosinolates and total glucosinolates were fouanooth sprayed and non-sprayed T45 oilseed rape
in 2004 field trial (Appendix 2, Table 5). Howevehe absolute difference in glucosinolate levels
between the transgenic and non-transgenic oilsapd seeds samples were small (14-17 %) in
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comparison with the natural variation. Slight genetifferences between the transgenic and non-
transgenic oilseed rape varieties may explain ¢bissistent difference in glucosinolate levels. The
total glucosinolate level in T45 oilseed rape wesslthan 16 pmol/g seed, a level which is below the
threshold glucosinolate content of 25 pmol/g, sethie European Commission for certified seed of
“double zero” varieties listed in the Common Cagale of Varieties of Agricultural Plant Species
(EC, 1999).

Considering glucosinolates, literature values wamgy found for the total glucosinolatontent in
oilseed rape seeds (OECD, 2001). Values measurdgtidanon-transgenic control and the transgenic
samples are all significantly below the Canadidatgahreshold of 30mol/g and the European safety
threshold of 25mol/g in air-dried seed, so that there is no camceom a safety standpoint.
Additionally, all measured values are inside thegeafor total glucosinolate from varieties currgntl
on the market. Even if T45 has statistically higktaal glucosinolate values compared to its non-
transgenic counterpart, they are comparable tovéthees found in other commercial oilseed rape
varieties. Total glucosinolat compounds were welbly the mandatory concentration for commercial
canola varieties (Appendix 2, Table 8).

4.3 Agronomic traits and GM phenotype

During field trials conducted over three seasort different locations, observations on plant height

lodging resistance at maturity, plant developmemt days to maturity, disease (blackleg) resistance
and vyield were collected. The evaluation scale dsedblackleg resistance is a visual rating ranging
from O to 5, where 0 is no infection, 3 = approxieiy ¥ of the stem circumference lesioned and 5
stem completely severed/plant dead. A correspohdingual rating scale was used for the evaluation
of lodging resistance.

4.3.1 Agronomic and phenotypic results
For all parameters evaluated in the Canadian frédds in the second growth season, there was no

significant difference observed (p<0.05) (Table Bhe data presented supports the agronomic
equivalence of the event T45 with its non-transgeoiunterpart.

Table 6. Phenotypic and agronomic characteristicsf oilseed rape T45 (Canadian field trials 1996)

Characteristics AC Excel T45
Mean (SD) Mean (SD) P-value  Significance
Plant height (cm) 117.7 (15.9) 121.9 (15.3) 0.433 s n
Blackleg resistance 1.67 (0.536) 1.25 (0.326) 0.286 ns
(0.5)
Lodging (0.5) 2.0 (0.64) 2.1 (0.53) 0.896 ns
Days to maturity 96.8 (12.5) 98.2 (13.2) 0.835 ns
(days)
Yield (kg/ha) 2480 (824) 2714 (936) 0.429 ns

Mean values for the different agronomic data fréwa growth seasons 1995-1997 are summarised in
tables 7-11. According to the applicant, no majiiecences in plant morphology, growth and plant
development were observed. Event T45 (HCN-28) isaugrage taller than the conventional
comparator and the reference varieties (Table 8)lglng resistance varies according to season and
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field site, but is not essentially different fromnet other oilseed rape cultivars included in thédfie
study. Oilseed rape T45 tends to flower and sulsgquature later than the comparators (Table 10).

Stress adaption was evaluated, including resisteme®jor oilseed pests as blackleggftospaeria
maculans/Phoma linganand determined to fall within the ranges curnedibplayed by commercial
varieties (Table 11).

Table 7.

Cultivar

Cyclone
Legend

AC Excel

T45 (HCN-28)

Check mean

Yield (kg/ha)

Long season (irrigated)

1995
5 sites

2656

2350

2171

2635

2392

1996
7 sites

2833

2660

2685

2893

2627

Mid-season
1997 1995 1996
8sites  6sites 8 sites
2407 1900 2672
2156 2077 2320
2185 1856 2383
2260 2066 2568
2249 1944 2458

Yield (kg/ha)

T45 (HCN-28) yield data from variety triak in Canada in 1995, 1996 and 1997

Yield (kg/ha)
Short season

1997
7 sites

2224

2042

2088

2181

2127

Table 8. T45 (HCN-28) plant height data from vari¢y trials in Canada in 1995 and 1996

Cultivar

Cyclone
Legend

AC Excel

T45 (HCN-28)

Check mean

Plant height (cm)

Long season (irrigated)

1995
5 sites

135

129

136

146

134

1996
8 sites

124

127

117

130

123

Plant height (cm)

Mid-season
1995 1996
5 sites 6 sites
105 112
101 112
107 106
108 118
104 110

1995
5 sites

1996
3 sites

3199 2721

2898 2428
3001 2710
2734 3268

3033 2620

Plant height (cm)
Short season

1995
5 sites

83

73

81

88

79

1996
3 sites

101

104

97

108

108

Table 9. T45 (HCN-28) lodging resistance data fromariety trials in Canada in 1995 and 1996

Cultivar

Cyclone

Legend

Lodging resistance (0-5)
Long season (irrigated)

1995
5 sites

0.8

1.1

1996
7 sites

2.5

2.7

Lodging resistance (0-5)

Mid-season
1995 1996
2 sites 2 sites
24 1.8
1.9 1.9

Plant height (cm)
Short season

1995
5 sites

2.0

2.5
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2.3

2.3
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AC Excel 11 2.7 1.9 2.7 2.4 2.3
T45 (HCN-28) 15 25 2.1 2.0 25 2.3
Check mean 1.0 2.6 2.1 2.1 2.3 2.3

10=no lodging, 5=flat

Table 10. T45 (HCN-28) maturity data from varietytrials in Canada in 1995 and 1996

Cultivar Days to maturity

Long season (irrigated)

1995

5 sites
Cyclone 91
Legend 89
AC Excel 90
T45 (HCN-28) 92
Check mean 90

1996

8 sites

89

90

88

91

89

Days to maturity

Mid-season
1995 1996
3 sites 5 sites
104 92
103 91
103 91
105 92
103 91

Days to maturity
Short season

1995
5 sites

90
87
91

92

89

1996
2 sites

110

111

110

113

110

Table 11. T45 (HCN-28) blackleg resistance datadm variety trials in Canada in 1995 and 1996

Cultivar Blackleg resistance (0-5)
1995

Westar Nd

Apollo Nd

Cyclone 0.7

AC Excel 1.3

Legend 1.2

Legacy Nd

T45 (HCN-28) 11

Check mean 11

10=no symptoms, 5= severe symptoms or dead

Nd= not determined

Blackleg resistance (0-5)
1996

4.3.2 Invasive potential and competing ability

Oilseed rape T45 (line HCN-28) and three commeroileed varieties (AC Excel, Legend and
Cyclone) were further investigated in a replacensemies experiment under field conditions at three
locations in western Canada (Technical DossierylB8& McDonald 1995). The plots were rated for
vegetative growth (above-ground biomass) priorditifig and used to evaluate the competitive ability
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1.0

1.6

13

1.6

1.3
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and aggressively of HCN-28 with its non-transgesoanterparts. The transgenic line HVN-28 was
grown in monoculture and in mixed populations wite of three standard commercially rapeseed
cultivars. Each series consisted of two monocudtaed the three mixtures 25/75, 50/50 and 72/25
planting ratios. All plots were treated with 80@igha glufosinate ammonium (Libef) when the
plants had approximately 5 leafs and had not yketo

Results from evaluations indicate no qualitativéfedences between T45 and the conventional
counterpart with respect to invasive potential aodnpeting ability under agronomic conditions.
Values of aggressively were determined to provideeasurement of competitiveness between HCN-
28 and the Legend, AC Excel or Cyclone varieties. ahalysis of variance across all locations
indicated no significant differences between tla@s$genic line and the commercially varieties tested
and absence of increased weediness potential in Adbording to the applicant, no further
observations of pleiotropic or epistatic effectg doithe insertion of theat gene have been made.

4.4 Conclusion

Several of the components listed in OECDs consedeasament (OECD 2011) concerning oilseed
rape have not been analyzed in seed, oil or medl as vitamin K and the antinutrient sinapine.
Compositional analysis was carried out with respgecproximates, fibers, amino acids, vitamin E,
alfa-, beta, gamma- and delta tocopherol, totabgberol, minerals (phosphorus, iron, calcium,
sodium, copper, magnesium, manganese, potassium zam, fatty acids, phytic acid and
glucosinolates (alken glucosin, MSGL glucosin andole glucosinolates). The PAT protein was
detected by ELISA only in trace amounts in toastezhl from T45 oilseed rape and not detected in
blended, degummed, refined, bleached and deodom#edThe compositional analysis showed
statistical differences for some of the analyzeshponents. However, this is not considered bioldgica
relevant because it is within the reference range the literature.

Based on results from comparative analyses offdata field trials located at representative sited a
environments in Canada in 1995-1997, it is conadutleat oilseed rape T45 is agronomically and
phenotypically equivalent to the conventional ceupart and commercial available reference
varieties, with the exception of the herbicide tatee conferred by the PAT protein and maturitye Th
field evaluations support a conclusion of no phgpict changes indicative of increased plant
weed/pest potential of event T45 compared to caiwesd oilseed rape. Furthermore, the results
demonstrate that in-crop applications of glufo®naierbicide do not alter the phenotypic and
agronomic characteristics of event T45 comparembtventional oilseed rape.

5 Food/feed safety assessment

5.1 Product description and intended uses

According to the applicant, the event T45 has tlgeased out of the market, and stocks of all oilseed
rape T45 lines have been recalled from distribuiod destroyed since 2005. The presence of T45
oilseed rape in food and feed products is therefapeected to be restricted to adventitious levels i
oilseed rape commodity, and the incidence of cilge@e T45 in the EU/EEA expected to be limited.
However, since future cultivation and import ofseiéd rape T45 into the EEA area cannot be entirely
ruled out, the food and feed safety assessmenideosnsse of oilseed rape as food and feed.

The genetic modification of oilseed rape T45 iemted to improve agronomic performance only and
it is not intended to influence the nutritional pesties, the processing characteristics or theative
use of oilseed rape as a crop.
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The scope of application EFSA/GMO/UK/2005/25 isflood and feed uses, import and processing of
oilseed rape T45 and all derived products. In thedn diet rapeseed is only used after processing
into refined vegetable oil. The main by-productnfrail processing, the mechanically and/or solvent

extracted meal, is used as a protein rich feedlfalasses of livestock.

5.2 Effects of processing

The effect of temperature on recombinant PAT proticoded by thpat gene and produced Iy

coli was assessed by SDS-PAGE and protein stainingvioigpincubation for up to 60 minutes at 60 ,
75 and 90 C. No degradation of the PAT protein waserved under these temperature conditions.
However, the PAT protein was detected by ELISA dnlyrace amounts in toasted meal from T45
oilseed rape and not detected in blended, degurmekeded, bleached and deodorized oil.

DNA is not present in refined oil, which is the ypidroduct intended for human consumption. The
refining process for rapeseed oil also includegihgasolvent and alkali treatments that would be
expected to remove and destroy DNA. The processiegs can also lead to the release of cellular
enzymes (nucleases) that are responsible for degr&dNA into smaller fragments. The lack of intact
DNA in the intended food products, oilseed raper@iluces any risk of horizontal transfer of genetic
material to cells in the human digestive tract assalt of the ingestion of these foods.

5.3 Toxicological assessment

The total amino acid sequence of the PAT proteim Ri2uckeleer 2004b, unpublished) was compared
to that of known toxins and allergens listed ik public databases (SwissProt, trEMBL, GeneSeq-
Prot, PIR, PDB, DAD and GenPept). The algorithmdufee the homology comparison was BLASTP
and the scoring matrix BLOSUMG62. The criterion atting potential toxicity or allergenicity was a
35 % identity, on a window of 80 amino acids, wattoxin or an allergen. The results of the epitope
homology search showed no similarities betweenPA& protein expressed by T45 and epitopes of
known toxins or allergens based on a 100% identiyr a linear contiguous 8 amino acid segment”
matching criterion (Hérouet 2002b). Moreover, ntéeptial glycosylation sites were identified on the
PAT protein encoded by thmat gene. Based on these results, no evidence foriamhasty to known
toxic or allergenic proteins was found. As expectbd PAT protein presented only a high structural
similarity with other non-toxic and non-allerger®AT proteins (Hérouet 2002a, unpublished). The
overall homology search for T45at gene product indicated significant homology onlythaother
acetyltransferases.

Protein stability studies

The PAT protein encoded by tipat gene has an extremely short structural and furatistability
under simulated gastric and intestinal conditid®&T is not stable in an acidic environment. It is
rapidly degraded (within 30 seconds) and inactavate stomach fluids of cattle and pig. It is also
rapidly and completely degraded in mammalian sitedlagastric and intestinal fluids (between few
and 30 seconds). These results confirm the safetth@ PAT protein for human or animal
consumption because the rapid degradation of the pratein greatly minimises the likelihood that
this protein could survive in the digestive tranteébe absorbed, and thereby, potentially eliciang
toxic or allergenic reaction.

5.3.1 Toxicological assessment of the newly expredgrotein

Seed derived from T45 varieties is only differemni counterpart seed by the presence of a novel
protein, phosphinothricin acetyltransferase (PAT)e to the low expression level of the PAT protein
in T45 oilseed rape and the difficulties encourdéreisolating a sufficient quantity of purifiedgiein
from GM oilseeds, protein safety studies were cotetliwith a PAT protein encoded by & gene
(PAT/pat protein) expressed i&. coli. Studies were undertaken demonstrating equivalémcée
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PAT protein as it is expressed in T45 and the PAdtgin as it is produced bi. coli. Structural
equivalence was demonstrated for PAT protein predunyE. coliand by T45 using SDS-PAGE and
Western Blotting analysis. Both proteins showedsiaguishable electrophoretic mobility’s and a
molecular weight of approximately 22-24 kDa and dam considered equivalent. Functional
equivalence between the two proteins is demonstraie an enzymatic activity assay, showing
identical substrate specificity. In addition, aggylation assay demonstrated that both proteias ar
not glycosylated, and N-terminal sequencing cordalinthe identity of the proteins. Taken together,
these results provide strong evidence that theprgroduced in bacteria is indistinguishable fritie
same protein produced in plants (Currier & Hendi2gR05, unpublished).

5.3.1.1 Acute oral toxicity testing

Acute intravenous exposure in rodents

Bayer Crop Sciences has performed an acute toxdtitgly of the PAT-protein in rats by a single
intravenous administration. The study was perforrrecccordance with the principles of Good
Laboratory of OECD (OECD GLP 1997)The objective of this study was to assess theeacu
intravenous toxicity in OF1 mice of PAT (phosphdgt&ansferase) protein (>95% purity), a protein
encoded by thpat gene. In addition, the acute intravenous toxioftgprotinin (negative control) and
melittin (positive control) were also compared. @&s of 5 female OF1 mice were administered either
with PAT protein, aprotinin or melittin in physiaja@al saline at dose levels of 1 and 10 mg/kg body
weight.

All animals were observed for clinical signs daity fifteen days while their body weights were
measured weekly. No clinical signs were noted il otein-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 substanget 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 anitnedged with either PAT protein at 1 and 10 mg/kg
or control substances. The positive control (ma)ittat 10 mg/kg, induced 100% mortality. Animals
treated at 1 mg/kg of melittin and negative contmaimals treated with aprotinin at 1 and 10 mg/kg
showed no visible signs of systemic toxicity.

5.3.1.2 Sub-chronic oral toxicity testing

Repeated dose 14-day oral toxicity study in rodents

Bayer Crop Sciences has performed a sub-chronictox&ity study of the PAT-protein in rats
(Pfister 1996, unpublished). The study was perfarrite accordance with the principles of Good
Laboratory of OECD (OECD GLP 1992\ ccording to the OECD guidelines the duration xp@sure
should normally be 28 days although a 14-day study be appropriate in certain circumstances;
justification for use of a 14-day exposure peribddd be provided. The duration of this repeated
dose oral toxicity was 14-day exposure period. diification for using 14-days has been found in
the dossier of the applicant.

Animals of group 1 received a standard diet anglahgroups 2, 3 and 4 a low protein diet, whicts wa
adjusted to protein content similar to that of grduby using soya bean derived protein.

*Organization for Economic Cooperation and DevelaptnBrinciples of Good Laboratory Practice, 198&Uropean Commission Directive
1999/1 I/EC, 1999, French decree n°98-1312, régar@ood Laboratory Practice, December 31, 198P-A. (Environmental Protection
Agency) « 40 CFR part 160 Federal Insecticide, ftidg and Rodenticide Act (FLFRA): Good LaboratBractice Standards: Final Rule,
August 17, 1989, and Good Laboratory Practice Satsdfor Toxicology studies on Agricultural ChentégaMinistry of Agriculture,
Forestry and Fisheries (M.A.F.F.), notificationM@&hSan n°8628, (December 06 2000).

%Organization for Economic Cooperation and DevelopmBrinciples of Good Laboratory Practice, 199806 Laboratory Practice (GLP)
in Switzerland, Procedures and Principles, MarcB61@nd the Japanese Ministry of Agriculture, Fayesind Fisheries: On Good
Laboratory Practice Standards for Toxicologicald&ta on Agricultural Chemicals, Agricultural Prodioo Bureau, 59 NohSan Notification
Number 3850, August 10, 1984. Test guidelines: Stuely procedures mostly conform to OECD GuidelifesTesting of Chemicals,
number 407 "Repeated Dose 28-day Oral Toxicity BindRodents", adopted by the Council on July 2R5L
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Protein was administered by feed admixture in poedeliet to Wistar rats of 0.5% PAT-protein +
4.5 % SOYA-protein (group 2), 5 % PAT-protein (goo8) and 5% SOYA-protein (group 4) for a
period of 14 days. The study comprised four graafpsach five male and five female rats. The mean
intake of PAT-protein over the treatment period was712 mg/kg body weight/day for males in
group 2; 703 mg/kg body weight/day for femalesiioup 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 andatlisigns. Food consumption and body weights
were unaffected by treatment. No treatment-relateahges were seen in hematology or urinalysis
parameters. Organ weight data, macroscopical antbstopical 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 gbaclevel in males of group 4, slightly higher tota
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 conteat diet most similar to that of groups 2 and 3. The
above changes are according to the applicant cemegldto reflect differences in the dietary
composition and to be unrelated to PAT Proteinlfitdéurther, comparing the increased total
cholesterol and phospholipid levels between groiow protein diet + 5 % PAT-protein) and group
4 (low protein diet + 5 % soya protein) they ararfd to be in a similar range. This may suggest a
similar nutritional value of both proteins.

5.3.2 Toxicological assessment of the whole GM fdéekd

An animal feeding study was conducted to supplertfenisafety evaluation: a 42-day feeding study
was performed in broiler chickens (Stafford 200®)ultry were selected to evaluate the effects of a
feed component over an entire life span and unoleditons of rapid growth, thus the assay is highly
sensitive for nutritional deficiencies or toxic @&ffs. This study demonstrated equivalent performanc
from birds that were fed a diet containing T45 {ghinate ammonium treated as well as untreated) as
compared to a diet amended with a conventional teopart. There were no significant mean
differences in body weight gain, feed consumptfered conversion or weights of chilled carcass,
abdominal fat pad, breast, thigh, leg or wing wgimong treatment groupkhis study showed

no indications that neither the event T45 treateth wglufosinate ammonium nor untreated, has
adverse effects on feeding, growth or general healt

5.4 Allergenicity assessment

5.4.1 Assessment of allergenicity of the newly exgssed protein

It is an accepted approach for a safety assessmeammpare the characteristics of a novel protein
with a number of parameters that are common to fdletgens. A search of the current amino acid
sequence databases for homology with known allergeovides another point of review. Since most
allergens may resist gastric acidity and digegbireteases, and may remain stable in food processing
(heating). However, as mentioned earlier the PAGtgin is rapidly and completely degraded in
mammalian simulated gastric and intestinal flutostveen few and 30 seconds).

An epitope sequence homology search of the PATeprosubdivided into 8 amino acid blocks, to
known epitopes belonging to known allergens has lpegformed. The BLASTP algorithm and the
BLOSUMG62 scoring matrix were also used for thisrelka The criterion indicating potential

allergenicity was a match of at least eight cortiggiidentical amino acids with a known allergenic
epitope. No sequence similarities with an allergeppitope were observed (Hérouet 2002b,
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unpublished). Further, an silico approach enabled the search of potential N-glyetigyl sites often
found in allergens. The results showed that sutds $if potential post-translational glycosylations
were not found in the PAT protein (Hérouet 2002ipublished). In general, IgE binding epitopes are
known to be commonly robust to treatment with head electroblotting on nitrocellulose. For this
reason, the stability of food allergens to heatessing argues for importance of linear, continuous
epitopes in assessing potential allergenicity. Wineated at temperatures up to 90°C for 60 minutes,
the PAT protein remains detectable by SDS-PAGE glesd002c, unpublished). This shows the
importance of the epitope homology search, whichnéb no similarities with known allergenic
epitopes. Thus, there is a reasonable certainty @llergenicity concern associated with the presen
of PAT protein.

5.4.2 Assessment of the allergenicity of the whaot&M plant

Oilseed rapeRBrassica napug..) is not considered a common allergenic food @XD7). Plants are
known to naturally produce toxins and allergensclvhoften serve the plant as natural defense
compounds against pests and pathogens. In thehgasiclusion of oilseed rape products in human
food or animal feed was limited due to the presafcgome antinutrients that could act as allergenic
compounds. These antinutritional and toxic factams glucosinolates, erucic acid and phytic acid.
Erucic acid is present in the oil and glucosindasee present in the meal. Breeding efforts have
reduced the levels of both erucic acid and gluadates resulting in “double zero” varieties (Eurppe
and “canola”-type varieties (Canada). In Europeulie zero” rapeseed varieties are defined as those
producing seed with a maximum glucosinolate cont#n25 moles/g (seed weight) and with a
moisture content of 9% and, having erucic acid eoinbf not more than 2% of the total fatty acid
content. Canola is defined as having less than A%icacid in the oil and less than 3énol/g
glucosinolates in the air-dried, oil-free meal. ARcel, the recipient variety of T45, meets these
criteria. The transformation process did not resulievels significantly different from the recipie
variety.

Rapeseed oil and meal are currently consideredonodntain common food toxins or antinutritional
components of concern for human and animal heblcause either the product only has minor
amounts of these active compounds or their levelsrehse (or they even disappear) during
processing. A consideration of specific food safesyies did not identify food allergenic potental
one outcome that would cause concern for humanucgpison. Edible oils that are refined, bleached
and deodorized do not appear to pose a risk togallendividuals, as they contain virtually no
proteins. Therefore, no allergic reaction is expeédtom its current use pattern.

5.4.3 Assessment of the allergenicity of proteinsoim the GM plant

Oilseed rape is related B junceaandB. nigrafrom which brown and black mustard respectively is
obtained. Mustard is one of twelve known food gigrs that must be labelled when used in food
production under EU legislation (Matportalen 20Xdjoss-reactive ELISA-studies have been used for
detection mustard in foods (Aider & Barbana 20KBlyapeseed sample containing rapeseed proteins
displayed strong reactivity in the mustard ELISAeTresults show that it was 2 S storage albumins i
oilseed rape which reacted in the mustard ELISA. @bumin in oilseed rape share 94 % sequence
similarity with 2 S mustard albumins so the resuwitsre expected. The 2 S albumin exhibited
structural relationship with napin-like 2 S proteifrom oilseed rape seeds. IgE and IgG cross-
reactivity between oilseed rape seed and mustbndjahs was demonstrated (Aider & Barbana 2011).

Since there is considerable potential for the tgmtaof protein from rapeseed for use in the food
industry and as an alternative to soy derivatiagl, eggs and other plant-based and animal praduct
potential risk of allergic reactions to these @ldgape proteins should have been performed by the
applicant.
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5.4.4 Adjuvanticity

Adjuvants are substances that, when co-administeitbdan antigen increase the immune response to
the antigen and therefore might increase as wellaltergic response (EFSA 2011). In cases were
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, interastiaith other constituents of the food matrix and/or
processing may alter the structure and bioavaitglof an adjuvant and thus modify its biological
activity (EFSA 2010c).

5.5 Nutritional assessment of GM food/feed

5.5.1 Intake information/exposure assessment

No change in the use patterns for oilseed rapetisipated. There is no dietary intake of PAT piote
via oilseed rape products by humans, since foodegadl is the only oilseed rape product that enters
the human food chain and PAT protein was not detkict any oil product derived from T45.

Nutritional assessment of rapeseed protein-A in aandomized cross-over intervention study in
humans

The intervention study aimed to evaluate nutritiara physiological properties of two manufactured
canola proteins with special focus on their biokaality in humans (Fleddermann et al. 2012). The
work aimed to investigate (i) the true N digesiipibf the proteins in rats, (ii) the protein qugland

AA distribution, and (iii) the effect of the protei on plasma AA concentrations and N balance in
humans.

Methods: 28 healthy male subjects (g 25 years)urned 30.0 g protein (canola protein isolate - CPI,
canola protein hydrolyzate - CPH or soy proteirato- SPI) in a randomized, double-blind, cross-
over study.

On the experimental day, the volunteers had towuoesa protein drink in the morning. During the
rest of the 8-h investigation period, the test soly also received two standardized low protein,
carbohydrate- and fat-containing meals consistinfyuits, vegetables, gluten-free bread, butted an
jam. Subjects could selectively consume food frbesé meals during the 8 h. Blood samples were
regularly drawn over the 8-h postprandial period ar24-h urine sample was collected.

Results: True digestibility of the canola proteitetermined in a separate rat assay showed 93.3% for
CPIl and 97.3% for CPH. In humans, consumption thieei30.0 g canola protein or soy protein mixed
in a drink led to significant increases in plasmar® acids after 62.3 and 83.6 min, respectively.

While the CPH produced an earlier response comparédP| and SPI, total amino acid response
(AUC for 8 h) was comparable between all intervamgi The nitrogen balance between the three
proteins tested showed no statistical differenGamclusions: High digestibility of rapeseed protein
was found in rats. In humans, this is the firstiaention study showing rapeseed protein (botlaisol
and hydrolyzate) as having a high nutritional dyadind can be considered to be as efficient as soy
protein giving an increased plasma amino acid catnggon.

5.5.2 Nutritional assessment of feed derived fronhe GM plant

The by-products of rapeseed processing (meal alig) lwan be used in animal feed. Oilseed rape
contains some toxins and anti-nutritional factemme of which are concentrated in the meal fraction
Glucosinolates are toxins that in modern varieties below international standards. T45 meal meets
this criterion. After oil extraction with hexaneethremaining meal is desolvented by heating. The
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process further reduces the content of glucosieslathe antinutritional factors include tannins,
sinapine and phytic acid. Tannins and sinapinecansidered to be minor antinutrients in low erucic
acid, low glucosinolate oilseed rape. Although édyginavailable to the animal, phytic acid may have
an impact on other mineral bioavailability (OECD02). With the exception of phytic acid, all of the
antinutritional factors are subject to heat dersiton. Rapeseed meal is typically subjected to stmo
heat treatment to facilitate oil removal. The tneamt denatures proteins and detoxifies antinuttiona
factors.

The comparative, compositional and agronomic amalysf T45 oilseed rape and its non-GM
comparators showed no biologically relevant agranoamd compositional changes in T45 oilseed
rape. Therefore the GMO Panel concludes that nationtl studies are needed (Guidance document -
EFSA 2011).

5.5.3 Post-Market Monitoring of GM food/feed

The EFSA guidance document on the information neédde the risk assessment of genetically
modified plants and derived food and feed has ifledtten topics for consideration in a risk
assessment. When Bayer CropScience evaluates éoved from T45 seed under this framework, no
potential hazard was identified. Food derived frfo4% does not present ethical or religious concerns
and, thus, does not require special labelling bdytbat required under Regulation 1830/2003. péte
gene is not derived from an animal, thus presemimgoncerns for kosher or halal law (Regenstein,
2003). No hazard has been identified, thus thene issk and no need for post-market monitoring.

No post-market monitoring plan is required for T4&aditional comparators were used in the
comparative analysis. The intent of the geneticifiiadion was for agronomic benefit, no change in
the nutritional composition or value was intenddd. health claims are intended. Food derived from
T45 will not be marketed as an alternative to glaeement for traditional rapeseed food products.
T45 has no specific properties that might increhgedietary intake compared to traditional oilseed
rape. There is no evidence that the long term tiartel and health status of some individuals of the
European population could be impacted by the medxeif T45 derived food products.

5.6 Conclusion

No toxicity of the PAT protein was observed in agh dose acute toxicity study in mice using
intravenous injection. In addition, the PAT proténrapidly degraded under simulated gastric and
intestinal conditions. The PAT protein shows no btogy with known toxic proteins and/or
allergens. Furthermore, the PAT protein have beaganeively assessed in previous opinions of the
EFSA GMO Panel, and are found to be safe (EFSA 0@®)7). No concerns were raised regarding
the safety of the PAT protein.

The comparative analyses showed no biologicallgvait agronomic or compositional changes in
T45 oilseed rape, except for the introduced tfBite T45 oilseed rape is as safe as its non GM
counterparts and the overall allergenicity of thkeole plant is not changed through the genetic
modification genetic modification. In a 42-day beoifeeding study the nutritional equivalence obT4
oilseed rape meal and conventional oilseed rapwirimg diets was confirmed.

Glufosinate ammonium tolerant plants containing Ppibteins already have a history of safe
consumption as they have been grown widely in t8& dnd Canada for almost a decade without any
record of adverse effects on human food or anieedin addition, numerous Regulatory Agencies
have cleared them for human and animal consumptiomany countries including Australia,
Argentina, Japan, South Africa, and the EuropeaioiJn
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Furthermore, no toxic or allergic effect from handlT45 has been observed on workers in the field
since 1993, year of its first field release.

Based on current knowledge, the VKM GMO Panel aahes that the T45 oilseed rape is as safe as
its non GM counterparts for humans or animals.
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6 Environmental risk assessment

The application EFSA/GMO/UK/2005/25 under RegulatigeC) No 1829/2003 is for the
authorisation of genetically modified oilseed rapkb for import, processing and all uses as anyrothe
oilseed rape, excluding cultivation in the EU. Tfere, an environmental risk assessment (ERA) is
performed in accordance with the principles of Annketo Directive 2001/18/EC and following
EFSAS Guidance on the ERA of GM plants.

According to the applicant, the event T45 has h@eased out of the market, and stocks of all oilseed
rape T45 lines have been recalled from distributiod destroyed since 2005. However, since future
cultivation and import of oilseed rape T45 into tRe/EEA area cannot be entirely ruled out, the
environmental risk assessment consider exposuwabfe seeds of T45 through accidental spillage
into the environment during transportation, stordgendling, processing and use of derived products.

6.1 Reproduction biology of oilseed rape

Oilseed rapeRrassica napussp.oleifera (DC.) Metzg) belongs to thBrassicaceadamily, and is a
member of the genuBrassica Three major species 8rassicaare grown commercially in Norway;
B. napus(e.g. oilseed rape, swed®), oleraceale.g. cabbage, cauliflower, sprouts) @dapa(e.g.
turnip and turnip rape)B. napusis an allotetraploid species with chromosome 2n8z RACC,
originating from a interspecific hybridization begen the two diploid specié&s oleracea.. (2n =18,
CC) andB. rapal. (2n = 20, AA) (OECD 1997/2011).

B. napuds mainly a self-pollinating species, but has erdgpmlous flowers capable of both self- and
crosspollination (Treu & Emberlin 2000). The levef out-crossing varies depending on the
availability of insect pollinators, variety and weer conditions. In fields, the average rate of out
crossing between adjacent plants is estimated t@gdproximately 30 %, but out-crossing rates
between 12 to 55 % have been reported (Beckie 208B; Pascher et al. 2010).

The pollen from oilseed rape can be transferreoh fptant to plant through physical contact between
flowers of neighbouring plants and/or by wind amdlipating insects (Eastham & Sweet 2002; OECD
2011). The relative importance of wind versus ihgmtlination is unclear and probably varies with
location and weather. The rape pollen grains hagéufes that are typical of insect pollination bein
relatively large (32-33 pm), heavy and sticky (OEOL1; Treu & Emberlin 2000). The flowers of
oilseed rape produce nectar with relatively higmasmtrations of sugars and have a colour and
structure which makes them attractive to insedstiqularly bees. Honeybee&gdis melifera are an
important insect pollinator of oilseed rape in Stiaavia, followed by bumblebeeB@gmbussp.), and
Brachycera (Tolstrup et al. 2003; VKM 2007b). Sasdunder natural conditions indicate a gradual
decrease in pollen viability over 4 to 5 days (Rashiehtimaki 1995, ref. Eastham & Sweet 2002).
However, under ideal conditiorBrassicapollen can be stored for up to 4 or 5 weeks without
complete loss of viability.

Seeds are a major source of gene flow in oilsepd. rilseed rape shed seeds easily especially at
harvest, with harvest losses estimated to 5-10 #efiverage yield (Gulden et al. 2003, Grubet.et a
2004; Lutman et al. 2005). The rapeseeds are gtypital seed weight range 2.5-5.5 g/1000 seeds)
and round, and are easily lost during the impoangportation, storage, handling and processing of
oilseed rape commodities.

Endogenous (primary) dormancy does not occur ia speds of oilseed rape (Pekrun et al. 1998).
However, secondary dormancy can be induced und&ice@nvironmental conditions (long exposure
to darkness, elevated temperatures, osmotic stmedssub-optimal oxygen supply) (OGTR 2008;
Devos et al. 2012). Several studies have showngiadtype is the principal factor controlling the
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potential for secondary dormancy B napus(Gulden et al. 2004a; Pekrun et al. 1997; Grubei.e
2004).

Numerous studies have evaluated the persistencesenuhdary dormancy in the seed of different
spring and winter oilseed rape cultivars, showihat toilseed rape seed can remain in secondary
dormancy for many years in the soil seedbank, agwhigate in subsequent years. Under field
conditions, the persistence of secondarily dormapé seed has been confirmed to be up to 5 years,
and possibly up to more than 10 years in undistudmel (Lutman et al. 2003, 2005; Jgrgensen et al.
2007; Messéan et al. 2007; D Hertefeldt et al. 2@8@gkie & Warwick 2010).

Most of the seeds of oilseed rape, if left on carnie soil surface, will germinate and be killed b
frost or cultivation or be eaten by rodents, biadsl insects. Nevertheless, a small proportion neay n
germinate and secondary dormancy may be induceticydarly if the seed is buried. Studies have
shown that at shallow burial depths, oilseed ragbé low seed bank persistence (Pekrun & Lutman
1998; Gulden et al. 2003). In an European studi winter oilseed rape, seeds buried immediately
ofter seed shed, 30 % of the seed bank survivedvarter compared to only 0.1 % when seeds were
left on the undisturbed soil surface (Pekrun & Labtml998). At 10 cm depth, Gulden et al. (2004b)
reported that seed bank populations shifted frogerminal to an ungerminal state and no seedling
recruitment was observed. However, recently dorneélseed rape seed has been found in non-till
systems, indicating that seed can fall dormantersbil surface, and need not to be buried in #nk d
(Gruber et al. 2010).

6.2 Unintended effects on plant fithess due to thgeenetic modification

In natural (undisturbed) ecosystems oilseed rapeticonsidered to be invasive or even a significan
component of any natural plant community (OECD 20&hd generally its abilities to spread and
establish outside cultivated areas in northern piare limited (Tolstrup et al. 2007).

Although oilseed rape has several properties thatcharacteristic of weed species, such as high
reproductive capacity, rapid growth, and variougaamisms for pollination (self-pollination, airbern
pollination, insectborne pollination), oilseed ragkso has many characteristics that are typical of
domesticated species, such as low genetic diverBityted persistence, lack of primary seed
dormancy, and limited capacity to compete with peia species (Hall et al. 2005). Nevertheless,
demographic studies of feral oilseed rape have shitve ability of oilseed rape to establish self-
perpetuating populations outside agricultural greaainly in semi-natural and ruderal habitats in
different countries in Europe, and in Canada ang Kealand (reviewed by Devos et al. 2012).

As with many annual weed species, oilseed raperiemlly regarded as opportunistic species and can
take advantage of disturbed sites due to its paleiot germinate and capture resources rapidly. The
species mainly establish on habitats that are moally disturbed, e.g. the margins of fields, rodels
verges, railway lines, wastelands, docks etc., ehke plants are exposed to minimal competition
from perennial plants, especially perennial grgexies (Claessen et al. 2005a, b).

In Norway, escaped oilseed rape plants are ocabidound near mills and dumping grounds as far
north as Finnmark (Lid & Lid 2005; NBF 1999). Altngh the species can reproduce and survive for
one generation without cultivation, it does notegupto have yet established permanent populations i
Norway (Lid & Lid 2005; VKM 2007a).

Studies of the potential for invasion by feral plapions of oilseed rape into semi-natural and radtur
habitats outside cultivated areas indicate a sobataturnover of populations of feral oilseed
populations: only a small percentage of populatiorsur at the same location over successive years,
whereas the majority appears to die out rapidiaey & Brown 1995, 2004; Elling et al. 2009;
Nishizawa et al. 2009; Schafer et al. 2011). If iteab are disturbed on a regular basis by
anthropogenic activities, such as mowing, herbicigplications or soil disturbance, or natural
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occurrences, such as flooding, then feral populatican persist for longer periods (Claessen et al.
2005a; Garnier et al. 2006). The underlying ecaalgirocesses associated with the establishment and
persistence of such populations has, howeveryrbesn investigated (Pivard et al. 2008a).

Because feral oilseed rape plants are more prdvaleareas with a high degree of oilseed rape
cultivation (Squire et al. 2011), along roadsid€sagley & Brown 2004; Knispel & McLachlan
2010), and near facilities for the handling, steramd processing of oilseed rape (Yoshimura et al.
2006; Peltzer et al. 2008) repeated spillage ofisé®m both agricultural areas and from transport
have been considered to be the main reasons feistmnt populations of overspill oilseed rape.
Several studies also conclude that feral oilsepd pwpulations are dependent on active seed d&pers
(Sanvido et al. 2006).

However, several studies also indicate that oilsegm is able to establish persistent populations
outside areas of cultivation, which are not onlypeledent on annual seed dispersal, but also that
persistence of the population is based on selfifgoent and contributions from the soil's seed bank
Pessel et al. (2001) found roadside feral popuiatmntained plants of old varieties that had eetnb
grown for 8 to 9 years, indicating that the seedrs® was not entirely from recent vehicle spillage.
Furthermore, between 35 and 40 % of these obseseed rape populations were not in areas of
cultivation, and were shown to originate from tlod’s seed bank, while under 10 % were related to
local seed dispersal (Pivard et al. 2008). Theselteare in keeping with previous reports thatisgfe

old rapeseed varieties can persist for at least®tyears after they were last reported grown i(8qu

et al. 1999; Orson 2002).

Results from the European research project SIGMBAwsthat there is little establishment of
naturalised populations of oilseed rape plants ideitof agricultural areas in northern Europe
(Tolstrup et al. 2007). The project, which includgtddies of feral oilseed rape plants on roadsides,
field margins, and waste lands in Denmark, Germaiy, and France (covering a total of 1,500
hectares and 16 years of observation), documentsterglly low frequencies of naturalised
populations (on average, one population (1-10 pJaper km). In the Danish study, 12 flowering
plants/kni were recorded over two growing seasons. In Fraheestudy was localised to areas with
extensive oilseed rape cultivation, and showedifsigmtly higher frequencies of escaped oilsee@rap
populations (15 populations/Kjrn(Lecomte et al. 2007).

The establishment of spontaneous oilseed rape gogns, with both glufosinate ammonium (GA)
and glyphosate tolerance, has been reported frobohaareas and along roadsides in Japan (Saji et
al. 2005; Kawata et al. 2009; Nishizawa et al. 2088 there has been no commercial cultivation of
transgenic oilseed rape in Japan, it is assumedhisais related to seed spillage during transpbrt
imported oilseed rape. Similar studies from BritSblumbia and Saskatchewan in Canada have
shown that seed dispersal from regular transpast reaulted in populations of herbicide-tolerant
oilseed rape plants becoming established alongagilines and roads (Yoshimura et al. 2006). There
are also equivalent reports from Germany, Britaig France (Nishizawa et al. 2010).

A study from USA reported an extensive distributiminpersistent oilseed rape populations outside
agricultural areas in North Dakota (Schafer e@ll1). Populations were found both in habitats with
selective pressures (roadsides sprayed with glgtepsand habitats without obvious selective
pressures. Of the oilseed rape samples analyséd,cttained the transgeng®} epsp®r pat, while
0.7 % of the plants expressed both CP4 EPSPS mpratei PAT protein. As there are ho commercial
oilseed rape cultivars with tolerance to both ghgdite and glufosinate on the market in USA,
discovery of these combined traits in escaped poiouls confirms that there has been hybridization
between different transgenic varieties. It is uaclk@hether this is due to pollen dissemination leetw
fields with different transgenic cultivars and laspillage of seeds, or whether this is the restilt
crossing between resistant phenotypes of escapatsplutside cultivated areas. The highest dessitie
of oilseed rape populations were found along higisyandicating establishment of escaped
populations following seed spillage. Similar resutiave been reported from Canada (Knispel et al.
2008; Knispel & McLachlan 2010). Schafer et al.{2Dexplains the distribution as being due to seed
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spillage during transport, but also points out tBeed dispersal from fertile plants in escaped
populationsgn situ contributes to the persistence of these populgation

Documentation of fitness, persistence, and invasiviities of escaped populations of herbicide-
tolerant oilseed rape plants are based on fietdstreco-physiological studies, and models, togethe
with survey data (Devos et al. 2012). Field studli@ge confirmed that herbicide toleramer sedoes

not result in increased adaptation. In a three-yiegdd trial in Britain, both conventional and
transgenic oilseed rape cultivars with toleranceglisfosinate-ammonium were established in 12
locations with different environmental conditior@réwley et al. 1993). Herbicides were not used in
the study. The results gave no indication thatttaesgenic plants had increased invasive capatity o
the existing plant communities, and it was not dest@ted that herbicide-tolerance resulted in these
cultivars being more invasive or persistent inutised habitats compared with conventional oilseed
rape plants. In those cases where significant reiffees were discovered between transgenic and
conventional cultivars, such as survival of seeftisr durial in soil, the transgenic lines had, ih a
cases, reduced growth rates in comparison withctiveventionally bred plant varieties. In a later
study, Crawley et al. (2001) monitored conventiomadl transgenic (GA-tolerance) lines of oilseed
rape, potato, maize, and sugar beet in 12 diffdnabttats over a 10-year period. The results & thi
study demonstrated that the transgenic lines diginaw better adaptation or increased persistence i
comparison with the conventional varieties.

There is no evidence that tolerance to glufosiaat@onium or glyphosate enhances seed dormancy,
and thus the persistence of herbicide toleraneedsape plants, compared with their corresponding,
conventional comparators (Hails et al. 1997; Lutnearal. 2005; Messéan et al. 2007). Secondary
dormancy in oilseed rape is shown to be more inftee by the genetic background of the parental
lines than the presence of the herbicide tolersmaits (Lutman et al. 2003; Messéan et al. 200/)s T
indicates that GMHT oilseed rape is neither mokelji to survive nor to be more persistent or
invasive compared with its non-GM comparator. Thebltide tolerance trait can only be considered
to be a selective advantage when the GM plantssprayed with glyphosate- or glufosinate-
ammonium containing herbicides. In addition, thititgof invasion of ruderal habitats also appetars

be limited by areas for seed germination and coitiqefrom other vegetation.

It is therefore concluded that herbicide-toleraittemd rape does not have a greater capacity for
survival, nor is it more persistent or have greatsasive abilities, compared with traditionally
improved plant varieties. The ability to invadeaiuhabitats appears to be limited by areas for seed
germination and competition from other vegetatidarbicide-tolerance can only be considered to be
a selective advantage when the plants are spraigedhe relevant herbicides.

Field trials with the oilseed rape cultivar T45representative areas for oilseed rape cultivation i
Canada have shown equivalence between the trans{ipai and the corresponding, unmodified
control with respect to agronomic and phenotypiarabteristics. With the exception of tolerance to
glufosinate ammonium, according to the applicanewidence of significant differences with respect
to the characteristics associated with reproductioth vegetative growth have been demonstrated in
these field studies, between the oilseed rapevauléind conventional varieties with equivalent giene
backgrounds. Investigations of interactions betw#en oilseed rape cultivar T45 and biotic and
abiotic factors, as well as studies of seed dormaseed germination, morphology, and pollen
vitality, indicate no unintended effects of the ra@tuced characteristics on the phenotypic
characteristics of T45.

Glufosinate ammonium-containing herbicides havenbeighdrawn from the Norwegian market since
2008, and the substance will be phased out in thenR2017 for reasons of reproductive toxicity.

48

EFSA/GMO/UK/2005/25 — Genetically modified oilseedape T45



Norwegian Scientific Committee for Food Safety (VKN) 13/315 —final

6.3 Potential for gene transfer

A prerequisite for any gene transfer is availapibf pathways for the transfer of genetic material,
either through horizontal gene transfer of DNA,vertical gene flow via seed spillage followed by
cross-pollination. Considering the scope of theliaption and the physical characteristics of oitkee
rape seeds, possible pathways of dispersal are {groccasional oilseed rape plants originatimgrfr
indirect exposure through manure and faeces frastrgatestinal tracts of animals fed on GM oilseed
raps; (2) accidental spillage of viable T45 seedis the environment during transport and processing
for food and feed uses (including germination framoilseed rape seed bank previously established
by accidental release, and (3) exposure througanicgplant matter either imported or derived from
by-products of industrial processes that use T45.

Exposure of microorganisms to recombinant DNA osaluring the breakdown of plant material on
arable land and/or pollen in agricultural fielddan the field margins. Recombinant DNA is also a
component of a variety of food and feed productévdd from transgenic plant material. This means
that micro-organisms in the digestive tract of homand animals (both domesticated animals and
other animals feeding on fresh or decaying plarienel from the transgenic oilseed rape) may also
be exposed to transgenic DNA.

Several species within tigrassicacomplex are related to oilseed rape and thers@eies in related
genera that are either cultivated, or act as feralild populations in non-agricultural habitats in
Norway. Possible vertical gene transfer will theref be related both to cross-pollination of
conventional and organic varieties, and to escapeldvild populations/species.

6.3.1 Plant-to-microorganism gene transfer

Experimental studies have shown that gene trarfigier 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 OiNighe bacterial recipient (Nielsen et al. 2000;

de Vries & Wackernagel 2002, reviewed in EFSA 2@D09; Bensasson et al. 2004; VKM 2005).

Based on established scientific knowledge of theidra for gene transfer between unrelated species
and the experimental research on horizontal transfe genetic material from plants to
microorganisms, there is today little evidence pomto a likelihood of random transfer of the
transgenes present in T45 to unrelated speciesasuchcteria.

It is however pointed out that there are limitasian the methodology used in these experimental
studies (Nielsen & Townsend 2004). Experimentadiistsi of limited scale should be interpreted with
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 compared control group (Netherwood et 2D04). No

GM DNA was detected in the feces from the controug. 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 considers it ualikfor the introduced gene in oilseed rape T45
to transfer and integrate with the genome of migganisms in the environment or in the intestinal
tract of humans or animals. In the rare, but theaky possible event of transfer of that gene from

T45 to soil bacteria, no novel property would bedduced into, nor expressed by the soil microbial
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communities as sequence-similar genes are alreagbemt in other bacteria in soil. Therefore, no
positive selective advantage that would not havenbeonferred by natural gene transfer between
bacteria is expected.

6.3.2 Plant-to-plant gene flow

The potential for cross-pollination between oilseape cultivar T45 and conventionally bred oilseed
rape varieties, other cultivateBrassica species, related species, or overspill oilseed nalants
occurring as weeds in agricultural areas or innghtor semi-natural habitats, depends on the extient
accidental seed dispersal and the establishmemvefspill plants in association with transport,
storage, handling, and further processing. Sewstalies investigating gene exchange with related
wild plants or other cultivated varieties or spscief agricultural plants have been published.
However, these studies are mostly related to thivation of oilseed rape, either in field trials o
commercial fields for cultivation. Little data habeen published that can elucidate the potential fo
spread and integration of transgenes from dispeesedped plant populations or from populations
under different environmental conditions.

6.3.2.1 Potential for cross-pollination with culthated oilseed rape varieties

Studies of pollen dispersal and out-crossing iseatl rape indicate that there is significant viaat
regarding dispersal and frequency of out-crosddigpersal potential depends on a number of factors,
such as variety characteristics (fertility ratiofflering synchrony), spatial arrangements of plants,
relative size of the pollen donor and recipientyagons, field and landscape features, the presenc
of pollen barriers, environmental conditions (tenapere, wind speed and wind direction, humidity
etc.), density of insect populations, etc. (Warw2®04; Messéan et al. 2006). Different field
experiments, with various experimental designsatioos, and environmental conditions, have shown
that most of the pollen is transported less thamg@es from the pollen source, and that the amount
of pollen decreases sharply as the distance fr@ndtmor plants increases (Timmons et al. 1995,
1996; Thomson et al. 1999; Warwick 2004; NIAB 2006)

The majority of out-crossing occurs within the ffild0 metres. Data from over 100 field trials with
spring and winter oilseed rape in the British F3Bjétt (‘'Farm Scale Evaluation’) have been used to
predict unintended introduction of transgenes intovested seeds as a function of, among other
factors, isolation distance and field size (lengttith) (Weekes et al. 2005; NIAB 2006). The results
from this study showed that when plants were ubatidontained two transgene copies, less than 0.3
% introduction was registered in conventional diefus at distances of 35 metres, given a fieldtldep
of 200 metres. In those cases where pollen conpefitom the donor field was reduced by halving
the width of the field, the introduction increadeyl 0.6 % and 0.8 % for winter and spring oilseed
rape, respectively. For comparison, a less thadidtroduction was found when using hemizygotic
plants in field widths of 100 metres.

However, several studies have shown that signifimounts of oilseed rape pollen can be
transported over long distances by the wind andnbgcts. In a study of gene flow in herbicide-
resistant oilseed rape between commercial crogdfiel Canada, pollen dispersal of up to 800 metres
from the pollen source was demonstrated (Becked.2003). Similarly, results from experiments in
Britain and Australia have shown pollen dispersaiging from 400 meters to 4 km from the donor
plants (Scheffler et al. 1995; Timmons et al. 198%0mpson et al. 1999; Rieger et al. 2002). With th
potential for potential for pollen dispersal viangpdistance fliers, such as some bumblebees, honey
bees, hover flies and pollen beetles, dispersal digtances of several tens of kilometres should be
expected (VKM 2007a).

Feral oilseed rape T45 arising from spilled seaddtheoretically pollinate conventional crop pgnt

if feral populations are immediately adjacent &dicrops, and shed seeds from cross-pollinatga cro

plants could emerge as GM volunteers in subsedueps. However, the frequency of such events is
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likely to be extremely low. Squire et al. (2011)dabevos et al. (2012) concluded that this route of
gene flow would not introduce significant numbefsransgenic plants into agricultural areas or ltesu
in any environmental consequences.

6.3.2.2 Potential for interspecific hybridisation ad introgression with other Brassicaspecies

Accidental seed spillage and the establishing d&linteers may also lead to unwanted gene flow via
pollen and represent a potential for out-crossiatyvben cultivated varieties and wild populations
(Devos et al. 2004). In addition to hybridizatioittwother cultivated varieties of oilseed rape and
turnip rape, genetic exchange between oilseed aapeother cultivated forms and subspecie8.of
napus for example turnip B. napusssp. rapifera) and swede K. napusssp. napobrassicy is
theoretically possible, although unlikely. Bothrtirand swede are biennial plants that don’t nasmal
flower during the year of cultivation. There is s@ed cultivation of forage rape in Norway and only
negligible production of swede seeds.

There is several plant species that are relat®l tmpusthat are either cultivated, occurs as weeds of
cultivated and disturbed lands, or grow in the wvaladside cultivation to which gene introgression
from B. napuscould be of concern. These are found both inBhassicaspecies complex and in
related genera. The following closely related speeire present to varying degrees in the Norwegian
flora (Lid & Lid 2005); wild turnip B. rapassp.campestrigL.) Clapham, black mustard (nigra(L.)
W.D.J. Koch), mustard green8.(juncea(L.)), hoary mustard B. adpressaBoiss.), wild radish
(Raphanus raphanistruresp.raphanistrum), annual wall rocketDiplotaxis muralis,perennial wall
rocket O. tenuifolia(L.) DC), field mustardSinapsis arvensik.), white mustard $inapsis albd..),
common dog mustar@Erucastrum gallicun{willd.) O.E.Schulz).

A large number of these species are, however yparttompletely isolated due to varying degrees of
ecological and genetic barriers (Eastham & Swe8P2Devos et al. 2009; Jgrgensen et al. 2009). A
series of controlled crosses betwdgnnapusand related taxa have been reported in the skenti
literature, conducted under ideal experimental ta (e.g. artificial pollination and embryo resc
techniques in laboratory). These relatives incli&erapg B. juncea. B. nigra, B. adpressa, R.
raphanistrum, S. arvensis, E. galliciandD. tenuifolia(OECD 2011)Because of a mismatch in the
chromosome numbers most hybrids have a severelyceddfertility (very low pollen viability and
seed production), and only some of the interspeeifibryos develop into viable seed. Exceptions are
hybrids obtained from crosses between oilseed amgkewild turnip B. rapa ssp.campestriy and
mustard greensB(junced, where spontaneously hybridising and transgetregression under field
conditions have been confirmed (Mikkelsen & Jargenk997; Xiao et al. 2009; OECD 2011).

Interspecific and intergeneric sexual crossingnats, degree of success and potential for gene
introgression with different species in the cruaifes family are presented in Table 12 (OECD 2011).
A summary of some of these studies are presentdtifollowing paragraphs and discussed in more
details in the Appendix 3.
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Table 12. Interspecific and intergeneric sexual @ssing attempts, degree of success and potential §Ene introgressiort (Source: OECD 2011)

Interspecific cross

Brassica napus

B.napus x B. juncea
B. juncea x B.napus

B. napus x B. nigra
B .nigra x B.napus

B. napus x B. oleracea
B. oleracea x B. napus

B. napus x B. rapa
B. rapa x B. napus

B.napus x B. adpressa
B. adpressa x B. napus

. hapus x B. tournefortii
. tournefortii x B. napus

©

. hapus x Diplotaxis muralis
. muralis x B. napus

O W

. hapus x D. erucoides
. erucoides x B. napus

O W

Sexual
cross

NR

NR

Y

Field
Ccross

NR

NR

NR

NR
NR

Y

Seeds/
cross

0.54

0-0.09
0.01

=<Z

0.69

0.28

10*8

BC
(male)

< =<

Natural
Cross

VK

Potential

Intro-
gression

-

VL

VL

VL

References

Bing et al. 1991, 1996; Frello et
al. 1995; Jgrgensen et al. 1998,
1999

Bing et al. 1991; Brown & Brown
1996; Daniels et al. 2005

Gupta 1997

Bing et al. 1991, 1996; Brown &
Brown 1996; Gupta 1997,
Jgrgensen & Andersen 1994;
Landbo & Jgrgensen 1997;
Mikkelsen et al. 1996;

Lefol et al. 1991, 1995,
1996b; Eber et al. 1994;
Chevré et al. 1996

Nagpal et al. 1996; Gupta
1997; Salisbury 2002

Bijral & Sharma 1996a

Ringdal et al. 1987

Darmency et al. 1998; Eber et



Rieger et al. 1999; Chevré et

Lefol et al. 1997; Warwick et

Chevré et al. 1994; Brown et

Bing et al. 1991; Moyes et al.
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B. napus x Raphanus al. 1994; Lefol et al. 1997;
raphanistrum Y F

R. raphanistrum x B. napus al. 1997a, 1998

B. napus x R. sativus Y Gupta 1997; Ammitzbgll &
R. sativus x B. napus NR NR 0 Jargensen 2006

R. napus x Eruca sativa Y NR L VL Birjal & Sharma 1996b

E. sativa x B. napus NR NR

B. napus x Erucastrum gallicum Y F 0.1 VL VL

E. gallicum x B. napus F NR 0 VL VL al. 2003

B. napus x Sinapis alba Y NR Y VL VL

S. alba x B. napus F NR EL EL al. 1997

B. napus x S. arvensis Y F 0.18 L VL

S. arvensis x B. napus Y F F EL EL

Ly=successful cross by hand pollination or in theddfi F=Cross attempted but failed, NR=Not reported.
Probability of crossing in nature and/or gene igtession: H=High, L=Low, VL=Very low, EL= Extremely
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Wild turnip (B. rapassp.campestrigL.) Clapham)

A number of studies have shown that hybridizatietwleenB. napusandB. rapa ssp.campestris
occurs spontaneously in the field (e.g., Jarge8sAndersen 1994; Landbo et al. 1996; Mikkelsen et
al. 1996; Jargensen et al. 1996, 1998; Halfhithle004). Hybridization between these species can
occur in both directions, but primarily arises whrapassp.campestrisas the pollen donor. Natural
interspecific hybridisation betweeB. rapa and B. napusvaries widely, depending on cultivar
characteristics, the environment under which thentsl develop and the design of the experiment,
particularly the ratio oB. napusandB. rapaplants. Transgene introgression is likely to talece
when oilseed rape and wild turnip grow in close xprity over successive growing seasons,
especially if no significant fithess costs are impd to backcross plants by transgene acquisition
(Snow et al. 1999). In Danish trials up to 95 % iy were found irB. rapaprogeny (Mikkelsen et

al. 1996), while studies from Canada (Bing et 891) and England (Wilkson et al. 2000) reported
less than 1 % hybridisation.

Interspecific hybrids betwedB. napusandB. rapaare mostly triploid, with reduced pollen fertiljity
and hence low ability to pollinate and form bacles®s withB. napus(Jgrgensen & Andersen 1994;
Norris et al. 2004; Warwick et al. 2003). The suabirate of hybrid seedlings is also low (<2 %
survival) (Scott & Wilkinson 1998), reducing theteaof introgression (Jgrgensen et al. 1996).
Introgression of HR transgenes frddn napusto B. rapahas occurred in Europe (Jgrgensen 1999;
Hansen et al. 2001; Norris & Sweet 2002). Extensnteogression has e.g. been reported from a
mixed population oB. napusandB. rapain organically farmed fields in Denmark, 11 yeafter
conversion (Hansen et al. 2001). Of 102 plantsyaedl, only one individual was a first generation
hybrid (R-hybrid), while almost half of the plants had sfiecgenetic markers from botB. napus
andB. rapa An UK study of naturally occurring wild turnip iBM oilseed rape also showed a high
incidence of hybridization between these speciesr{dlet al. 2004)

The first report that documents the persistencestatole incorporation of transgenes from herbicide-
resistant oilseed rape in& rapassp.campestrisin commercial cultivation fields was published in
2008 by Warwick et al. (Warwick et al. 2008). Thisidy confirmed the persistence of a glyphosate
tolerance trait over a period of 6 years in a papoih of B. rapain the absence of selective pressure in
the form of glyphosate treatment and in spite wiels costs associated with hybridisation. This was
demonstrated in bothfgenerations and backcrossed generations of thedhyilling et al. (2009)
measured the extent of hybridisation between aéqti®id B. rapavarieties (female) anB. napus
(pollen donor) under experimental field conditi@m®l found that the hybridisation with tetrapl@d
rapaseemed to be more likely than with dipl&@drapa.The authors reported higher pollen fertility in
these hybrids than thos formed with dipl@drapaand suggested that introgression frequencies from
B. napusto B. rapawould be higher in tetraploiB. rapa They also reported the presence of some
feral tetraploid B.rapa populations in Germany, but did not report on rgpecific hybrids or
backcrosses in these populations. Surveys conduntelhpan did not detect transgenes in seed
collected from wild relatives d8. hapugqB. rapaandB. junced sampled at ports, and along roadsides
and riverbanks (Saij et al. 2005).

Wild turnip is native to Norway. The species isanenon weed in arable lowlands and is also widely
distributed in the villages in the valleys and maums in southern Norway and the most northerly
counties (Lid & Lid 2005).

Mustard greens/brown mustard(B. juncealL.) Czern.)

Hybrids have been produced by controlled crossipgsveen oilseed rape and mustard greens
(Mikkelsen & Jgrgensen 1997). It is also known thathybrids can form spontaneously under natural
field conditions (Frello et al. 1995; Jargensenakt1996; Liu et al. 2010). In a Danish study,
Jargensen et al. (1996) reported a 3 % hybridizatiequency from crossings witB. napusas a
pollinator. Equivalent results have been reportednfCanada (Bing et al. 1991; Eastham & Sweet
2002). Species hybridization can occur in bothdiioms, but is most successful wih napusas the
pollen donor. The Fhybrid has low fertility (0 — 28 %), but expressiof transgenes has been
observed in the first generation after backcrossgiig) juncea(Jgrgensen 1999).
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Mustard greens is an annual, introduced plant imwdg, located on waste ground in Southern
Norway (Lid & Lid 2005). The species is now consitbas established in Norway.

Black mustard (B. nigra(L.) W.D.J.Koch)

Reciprocal crossings under controlled conditiongehdemonstrated hybridization betweBnnapus
andB. nigra (Bing et al. 1996). However, the hybridizationduency was low, being 0.01 % and
0.001 %, respectively. Hybridization between thgsecies has not been observed in the field (Bing et
al. 1996).

Hoary mustard (B. adpressadoiss.)

B. adpressaan produce Fhybrids withB. napus(Lefol et al. 1996). The introgression Bf napus
genes intoB. adpressas, however, not likely to be a significant phemsmon because the hybrids
have decreased fitness, reduced seed productiomalple seed and irregular chromosome numbers of
the plants in each backcross generation with arodf B. hapuschromosomes frequently occurring
(Darmency & Fleury 2000).

Wild radish (Raphanus raphanistrussp.raphanistrum)

Raphanus raphanistrumman hybridize withB. napusbut at a very low frequency (Gueritaine et al.
2002). As reviewed in Devos (2009), seed dormaridybrids ofB. napusandR. raphanistrunwas
within the range of their original parents and Hybrid plants had delayed seedling emerge, lower
survival compared to both parents and producedthesstwo seeds per plant. Hybrids between these
two species have reduced pollen viability (lesstha%) (Warwick et al. 2003). The potential for
hybridization betweeB. napusandR. raphanistrurmunder field conditions is extremely low, and tif i
were to occur, the hybrids would have reduced sahand limited reproductive success.

Field mustard (Sinapsis arvensik.)

Research on genetic exchange betwenapusandS. arvensisboth under natural conditions in the
field and under controlled conditions, shows thHat probability of hybridization between these
species is very low (Bing et al. 1995; Moyes eR802; Warwick et al. 2003). Hybridization has been
reported in greenhouses (Moyes et al., 2002) andeBaet al (2005) demonstrated hybrids at very
low frequencies in the field. It has not been puassio detect genetic exchange between oilseed rape
and field mustard in the field in a number of othrdies (Bing et al. 1995; Chevre et al. 1996; &%y

et al. 2002; Warwick et al. 2003).

White mustard (S. albal.)

No spontaneous crosses in the field have beenteepbetweerB. napusandS. alba(Daniels et al.
2005). Crossings under controlled conditions haamahstrated hybridization between these species,
usually requiring embryo or ovule culture (ref. QE2011).

Common dog mustard(Erucastrum gallicun{Wwilld.) O.E.Schulz)

Genetic exchange between oilseed rape and comngpmdstard has been the subject of few studies.
There is one report on hybridization under congaltonditions, where only one hybrid plant was
recorded (Lefol et al., 1997). Warwick et al. (2D@3sestigated hybridization between oilseed rape
and glyphosate-resistait gallicumin commercial cultivation fields in Canada. Amoagotal of
22,000 seedlings that were examined for expressfonerbicide resistance, no transgenic hybrids
were detected. Common dog mustard has been ineddaod become partially established in
Norway.

Annual wall rocket (Diplotaxis muralig, perennial wall rocket (D. tenuifolia(L.) DC)

Hand crosses have been made in enclosed envirosimeteerB. napusandDiplotaxis muralisand

D. tenuifolia. No field interspecific or intergeneric hybrids halieen reported between and these
species (ref. OECD 2011).
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Several of the weed species in tBeassicacomplex readily form hybrids. Genetic exchangenfro
oilseed rape to other incompatible species thraughiddle-species' (known as 'bridging'’), has been
the subject of several studies (OGTG 2002). In noastesB. junceais considered as a possible
intermediate hostB. napusx B. junceahybrids are, however, relatively rare, have reduestility,

and the seed have poor germination characteri€itssings betwee. junceaandB. nigraare not
fully compatible, and any crosses betweemB.anapushybrid andB. nigra will thus have less
compatibility. Most studies conclude that the rigktransfer of genes between these species via
mustard greens is very small (OGTG 20@)rapais also an unlikely 'intermediate host', as the F
hybrids are sterile or have low fertility, and thés no form of seed dormancy.

6.4 Potential interactions of the GM plant with tamget organisms

Interactions of oilseed rape T45 with target orgars are not considered an issue by the VKM Panel
on Genetically Modified Organisms, as there aréanget organisms.

6.5 Potential interactions of the GM plant with nontarget organisms (NTOSs)

The scope of this application covers import andcessing, and all uses as any other oilseed rape
excluding cultivation. No deliberate release ofoleaplant material in the EU/EEA is expected and
interactions of T45 with the biotic environment Mik very limited. Some accidental spillage of seed
from T45 may however occur along transportationtegsu processing plants and storing facilities
during import, handling, storage and processingl PFAheat inactivated during processing for feed,
and can also be inactivated in the digestive tod@nimals. Given the low level of environmental
exposure to T45 to non-target organisms, the likeld of adverse effects to NTO communities that
perform in-field ecological functions and NTO commities outside the field from import of T45 is
negligible.

6.6 Potential impacts of the specific cultivationmmanagement and
harvesting techniques

Cultivation of oilseed rape T45 in the EU is notcluded in the scope of the application
EFSA/GMO/UK/2005/25. An assessment of the impadtsaltered cultivation, management and
harvesting techniques of T45 is therefore not @hgiven the scope of this application.

6.7 Potential interactions with the abiotic enviroment and
biogeochemical cycles

The scope of the application covers import, prdogsand food and feed use of oiseed rape T45, and
no deliberate release of viable plant materialjseeted in the EU/EEA and interactions of T45 with
the biotic environment will be very limited. Theniited routes of exposure of soil micro-organisms to
T45 are through accidental seed release duringgoahand processing, and indirect exposure through
manure or organic plant matter imported as a i&gtilor soil amendment from faces of livestock fed
T45. The likelihood of exposure of soil micro-organ to active PAT protein via manure and faeces
of livestock fed with processed or unprocessed s#etid5 is negligible. PAT is heat inactivated
during processing for feed, and will also be degdadia enzymatic activity in the gastro-intestinal
tract of the animals. Given the low level of enwineental exposure combined with a lack of hazard,
the import, processing and food and feed uses 6fif4he EU it is not likely to adversely impacilso
micro-organisms that perform ecological functiomsfield or in non-agricultural habitats, and
therefore poses negligible environmental risk.
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6.8 Conclusion

According to the applicant, the event T45 has hgesed out, and stocks of all oilseed rape T45 line
have been recalled from distribution and destragiade 2005. However, since future cultivation in
third countries and import of oilseed rape T45 itite EU/EEA area cannot be entirely ruled out, the
environmental risk assessment consider exposuwabfe seeds of T45 through accidental spillage
into the environment during transportation, stordgendling, processing and use of derived products.

Oilseed rape is mainly a self-pollinating speclag, has entomophilous flowers capable of both self-
and cross-pollinating. Normally the level of outssimg is about 30 %, but outcrossing frequencies up
to 55 % are reported.

Several plant species related to oilseed rapeatteatither cultivated, occurs as weeds of cultivate
and disturbed lands, or grow outside cultivatioeaarto which gene introgression from oilseed rape
could be of concern. These are found both inBressicaspecies complex and in related genera. A
series of controlled crosses between oilseed rageaated taxa have been reported in the scientifi
literature. Because of a mismatch in the chromospambers most hybrids have a severely reduced
fertility. Exceptions are hybrids obtained from gses between oilseed rape and wild turBiprépa
ssp.campestriy and to a lesser extent, mustard gre@hguynced, where spontaneously hybridising
and transgene introgression under field conditibage been confirmed. Wild turnip is native to
Norway and a common weed in arable lowlands.

There is no evidence that the herbicide toleraait tresults in enhanced fitness, persistence or
invasiveness of oilseed rape T45, or hybridiziniglwelatives, compared to conventional oilseed rape
varieties, unless the plants are exposed to hedsavith the active substance glufosinate ammonium.
Glufosinate ammonium-containing herbicides havenbe¢hdrawn from the Norwegian market since
2008, and the substance will be phased out in thenR2017 for reasons of reproductive toxicity.

Accidental spillage and loss of viable seeds of TBing transport, storage, handling in the
environment and processing into derived produgteasvever, likely to take place over time, and the
establishment of small populations of oilseed r&gé cannot be excluded. Feral oilseed rape T45
arising from spilled seed could theoretically padlie conventional crop plants if the escaped
populations are immediately adjacent to field cra@xl shed seeds from cross-pollinated crop plants
could emerge as GM volunteers in subsequent crops.

However, both the occurrence of feral oilseed ragsulting from seed import spills and the
introgression of genetic material from feral oidagape populations to wild populations are likedy t
be low in an import scenario. Apart from the glufiese tolerance trait, the resulting progeny wit n
possess a higher fitness and will not be diffefemh progeny arising from cross-fertilisation with
conventional oilseed rape varieties. The occurraicieral oilseed rape resulting from seed import
spills and the introgression of genetic materiahfrferal oilseed rape populations to wild populagio
are likely to be low in an import scenario in Nogwa
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7  Data gaps

Routes of import, transport and processing of edseape seeds in Norwegian environments,
and quantitative considerations of the potentiapifiage.

Established whether feral populations of oilsegxrare short-lived or have a more
permanent nature. Since the places where mostasiitagiosses occur are most likely to
show the first initial populations, particularlyetbe places should be identified and studied.

The presence, number and viability of rape seetls&eimeal and cake from the crushing
process and in the waste from cleaning operations.

No animal feeding studies have been performed lenagt production animals other than
broiler chickens.
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8 Conclusions

Molecular characterisation

The molecular characterisation data establishddothig one copy of the gene cassette is integrated
the oilseed rape genomic DNA. Appropriate analydisthe integration site including sequence
determination of the inserted DNA and flanking oet, and bioinformatics analysis have been
performed. Bioinformatics analyses of junction cewgi demonstrated the absence of any potential new
ORFs coding for known toxins or allergens. The giengtability of transformation event T45 was
demonstrated at the genomic level over multipleegaions by Southern analysis. Segregation
analysis shows that event T45 is inherited as dantjrsingle locus trait. Phenotypic stability hasib
confirmed by stable tolerance to the herbicideTi4b lines and varieties derived from the event grow

in Canada since 1993.

Oilseed rape transformation event T45 and the phlsthemical and functional characteristics of the
proteins have previously been evaluated by The el on Genetically Modified Organisms, and
considered satisfactory (VKM 2007a).

Comparative assessment

Based on results from comparative analyses offdata field trials located at representative sited a
environments in Canada in 1995-1997, it is conduttet oilseed rape T45 is agronomically and
phenotypically equivalent to the conventional ceupart and commercial available reference
varieties, with the exception of the herbicide tatee conferred by the PAT protein and maturitye Th
field evaluations support a conclusion of no phgpict changes indicative of increased plant
weed/pest potential of event T45 compared to caiwesd oilseed rape. Furthermore, the results
demonstrate that in-crop applications of glufognaterbicide do not alter the phenotypic and
agronomic characteristics of event T45 comparembtventional oilseed rape.

Several of the components listed in OECDs consedeuament (OECD 2011) concerning oilseed
rape have not been analyzed in seed, oil or medl as vitamin K and the antinutrient sinapine.
Compositional analysis was carried out with respegroximates, fibers, amino acids, vitamin Ealfa

, beta, gamma- and delta tocopherol, total tocapheminerals (phosphorus, iron, calcium, sodium,
copper, magnesium, manganese, potassium and Z#ait), acids, phytic acid and glucosinolates
(alken glucosin, MSGL glucosin and indole glucosates). The PAT protein was detected by ELISA
only in trace amounts in toasted meal from T45e@tsrape and not detected in blended, degummed,
refined, bleached and deodorized oil. The composli analysis showed statistical differences for
some of the analyzed components. However, thesdtgeme not considered biological relevant
because they are within the reference range fnantiterature.

Food and feed safety assessment

The total amino acid sequence of the PAT proteis @gampared to that of known toxins and allergens
listed in public databases. Based on these resuwtgvidence for any similarity to known toxic or
allergenic proteins was found. An animal feedingdgtwas performed in broiler chickens. The study
showed no indications that neither the event Té&téd with glufosinate ammonium nor untreated,
has adverse effects on feeding, growth or genealtih To test the case of an acute exposure of the
PAT protein to the circulatory system, an acuteawvgnous study was conducted in mice with highly
purified (>95%) PAT protein, encoded by that gene (produced i&. col).. PAT protein, aprotinin
(negative control) or melittin (positive control)eve administered at dose levels of 1 and 10 mg/kg
body weight. After 15 days the animals treated whéh PAT protein and aprotinin at 10 mg/kg had no
visible signs of systemic toxicity, in contrast neelittin which induced 100% mortality within 5
minutes at the same dose. Macroscopic examinatianternal organs showed no signs of acute
toxicity following treatment with the PAT protein.

59

EFSA/GMO/UK/2005/25 — Genetically modified oilseedape T45



Norwegian Scientific Committee for Food Safety (VKN) 13/315 —final

Environmental risk

According to the applicant, the event T45 has hgesed out, and stocks of all oilseed rape T45 line
have been recalled from distribution and destrogieade 2005. However, since future cultivation in
third countries and import of oilseed rape T45 itite EU/EEA area cannot be entirely ruled out, the
environmental risk assessment consider exposuviabfe seeds of T45 through accidental spillage
into the environment during transportation, stordgendling, processing and use of derived products.

Oilseed rape is mainly a self-pollinating speclag, has entomophilous flowers capable of both self-
and cross-pollinating. Normally the level of outssing is about 30 %, but outcrossing frequencies up
to 55 % are reported.

Several plant species related to oilseed rapeatteatither cultivated, occurs as weeds of cultivate
and disturbed lands, or grow outside cultivatioeaarto which gene introgression from oilseed rape
could be of concern. These are found both inBressicaspecies complex and in related genera. A
series of controlled crosses between oilseed rageaated taxa have been reported in the scientifi
literature. Because of a mismatch in the chromospumbers most hybrids have a severely reduced
fertility. Exceptions are hybrids obtained from gses between oilseed rape and wild turBiprépa
ssp.campestriy and to a lesser extent, mustard gre@hsgunced, where spontaneously hybridising
and transgene introgression under field conditibage been confirmed. Wild turnip is native to
Norway and a common weed in arable lowlands.

There is no evidence that the herbicide toleraait tresults in enhanced fitness, persistence or
invasiveness of oilseed rape T45, or hybridizinlglwelatives, compared to conventional oilseed rape
varieties, unless the plants are exposed to hedsavith the active substance glufosinate ammonium.
Glufosinate ammonium-containing herbicides havenbeighdrawn from the Norwegian market since
2008, and the substance will be phased out in thenR2017 for reasons of reproductive toxicity.

Accidental spillage and loss of viable seeds of TBing transport, storage, handling in the
environment and processing into derived produgteasvever, likely to take place over time, and the
establishment of small populations of oilseed r&agé cannot be excluded. Feral oilseed rape T45
arising from spilled seed could theoretically padlie conventional crop plants if the escaped
populations are immediately adjacent to field cr@wl shed seeds from cross-pollinated crop plants
could emerge as GM volunteers in subsequent crops.

However, both the occurrence of feral oilseed ragsulting from seed import spills and the
introgression of genetic material from feral oidagape populations to wild populations are likedy t
be low in an import scenario. Apart from the glum@de tolerance trait, the resulting progeny wit n
possess a higher fitness and will not be diffefemt progeny arising from cross-fertilisation with
conventional oilseed rape varieties. The occurraicieral oilseed rape resulting from seed import
spills and the introgression of genetic materiafrfrferal oilseed rape populations to wild populadio
are likely to be low in an import scenario in Nogwa

Overall conclusion

The VKM GMO Panel concludes that T45 oilseed rdyased on current knowledge, is comparable to
conventional oilseed rape varieties concerningthea#éks with the intended usage. The GMO Panel
likewise concludes that T45 is unlikely to have alyerse effect on the environment and agriculture
in Norway in the context of its intended usage.
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Appendix 1

Tablel. Phenological growth stages and BBCH-éditification keys of oilseed rape (Weber & Bleiholdr
1990; Lancashire et al. 1991)

Code Description

Principal growth stage 0: Germination

00 Dry seed

01 Beginning of seed imbibition

03 Seed imbibition complete

05 Radicle emerged from seed

07 Hypotocyl with cotyledons emerged from seed

09 Emergence: cotyledons emerge through soil surface

Principal growth stage 1: Leaf development

10 Cotyledons completely unfolded
11 First leaf unfolded

12 2 leaves unfolded

1. Stages continous till......

19 9 or more leaves unfolded

Principal growth stage 2: Formation of side shoots

20 No side shoots

22 2 side shoots detectable

2. Stages continuous till.....

29 End of side shoot development: 9 or more side shoot
detectable

Principal growth stage 3: Stem elongation

30 Beginning of stem elongation: no internodes (“rasgtt
31 1 visibly extended internode

32 2 visibly extended internodes

3. Stages continuous till ...

39 9 or more visibly extended internodes

Principal growth stage 5: Inflorescence emergence

50 Flower buds present, still enclosed by leaves

51 Flower buds visible from above (“green bud”)

52 Flower buds free, level with the youngest leaves

55 Individual flower buds (main inflorescence) visiltdat still
closed

59 First petal visible, flower buds still closed («dgpet bud»)

Principal growth stage 6: Flowering

60 First flowers open

61 10% of flowers on main raceme open, main racemegeliing

62 20% of flowers on main raceme open

65 Full flowering: 50 % flowers on main raceme opeldeo petals
failing

67 Flowering declining: majority of petals fallen

69 End of flowering
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Principal growth stage 7: Development of fruit

71
7.

78
79

10 % of pods have reached final size
xX % of pods have reached final size
80 % of pods have reached final size
Nearly all pods have reached final size

Principal growth stage 8: Ripening

80
81
82
8.

88
89

Beginning of ripening: seed green, filling pod cpvit
10 % of pods ripe, seeds dark and hard
20 % of pods ripe, seeds dark and hard
XX % of pods ripe, seeds dark and hard
80 % of pods ripe, seeds dark and hard
Fully ripe: nearly all pods ripe, seeds dark andiha

Principal growth stage 9: Senescence

97
99
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Processing of rapeseed (OECD 2009)

Oilseed rape seed is traditionally crushed andestlextracted in order to separate the oil from the
meal. The process usually includes seed cleaniegd spre-conditioning and flaking, seed
cooking/conditioning, pressing the flake to mechally remove a portion of the oil, solvent
extraction of the press-cake to remove the remaimdethe oil, oil and meal desolventizing,
degumming and refining of the oil, and toastingtied meal (OECD 2009). The main steps of the
process are schematised in Figure 1.

1. Seed cleaning

The seed is cleaned to remove plant stalks, gedssand other materials from the bulk of the seed.
Aspiration, indent cleaning, sieving, or some camkbipn of these is used in the cleaning process.
Dehulling of the seed is, at present, not a commalepecocess.

2. Seed pre-conditioning and flaking

Many crushing plants in colder climates preheatsiied to approximately 35°C through grain dryers
in order to prevent shattering which may occur wheld seed from storage enters the flaking unit
(Unger, 1990). The cleaned seed is first flakeddder mills set for a narrow clearance to phydical
rupture the seed coat. The objective here is ttura@s many cell walls as possible without danggin
the quality of the oil. The thickness of the flakémportant, with an optimum of between 0.3 t080.3
mm. Flakes thinner than 0.2 mm are very fragilelevfiakes thicker than 0.4 mm result in lower olil
yield.

3. Seed cooking/conditioning

Flakes are cooked/conditioned by passing them gir@useries of steam-heated drum or stack-type
cookers. Cooking serves to thermally rupture oilscavhich have survived flaking, reduce oil
viscosity and thereby promote coalescing of oilptkts, increase the diffusion rate of prepared oil
cake, and denature hydrolytic enzymes. Cooking atfjasts the moisture of the flakes, which is
important in the success of subsequent pre-presspeyations. At the start of cooking, the
temperature is rapidly increased to 80-90°C. Thmdrheating serves to inactivate the myrosinase
enzyme present in canola. This enzyme can hydrahesemall amounts of glucosinolates present in
canola and will produce undesirable breakdown prtsdwhich affect both oil and meal quality. The
cooking cycle usually lasts 15 to 20 minutes aral tdmperatures usually range between 80 and
105°C, with an optimum of about 88°C. In some caasf especially China, cooking temperatures of
up to 120°C have been traditionally used when msiog high glucosinolate rapeseed to volatize
some of the sulphur compounds which can cause sdouhe oil. However, these high temperatures
can negatively affect meal protein quality.

4. Pressing

The cooked canola seed flakes are then pressesenes of low pressure continuous screw presses or
expellers. This action removes most of the oil wlaoiding excessive pressure and temperature. The
objective of pressing is to reduce the oil contnthe seed from about 42% to 16-20%, making the
solvent extraction process more economical andcieffi, while producing acceptable quality
presscake.

5. Solvent extraction

Since the pressing is not able to remove all ofdihédrom the canola seed, the presscake is solvent
extracted to remove the remaining oil. The cakenftbe expellers, containing between 14 and 20%
oil, is sometimes broken into uniform pieces ptimisolvent extraction. In solvent extraction, hexan
specially refined for use in the vegetable oil isity is used. After a series of extractions, thecma
(hexane saturated meal) that leaves the solveratatat, contains less than 1% oil.
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6. Desolventizing of oil and meal

The micella and meal are “stripped” of solvent,ré@over solvent-free oil and meal. The micella
containing the oil is desolventised using evaporatuipment. The solvent is removed from the marc
in a desolventiser-toaster. This is done in a safecompartments or kettles within the desolventis
often by injection of live steam, followed by finstkipping and drying at a temperature of 103-107°C
The final, solvent-free meal contains about 1%aod 8 to 10% moisture.

7. Degumming of oil

The “crude” oil from the two extraction stages sually blended and then degummed before being
stored for sale or further processing. Degummimaves phosphatides co-extracted with the oil,
which tend to separate from the oil as sludge dusitorage. The phosphatide content of crude oil
varies, but is usually in the order of 1.25%, oraswed as phosphorus, 500 ppm. Two degumming
methods are in use: (a) using water to precipihiesphatides and; (b) using an acid such as citric,
malic, or phosphoric and water (super-degumming).

8. Alkali and physical refining of oil

Degummed oil is further purified in a process diniag. One of two methods are used, namely, alkali
refining, especially with water degummed oil, aridygical refining with acid-water degummed oil.
Alkali refining is the most common process usecerewith acid-water degummed oil. Physical
refining is a relatively new development. It regsiiwell-degummed oil of moderate chlorophyll and
free fatty acid content, but it is then very ecoimah Alkali refining reduces soap, free fatty acid
phosphorus levels. The further removal of freeyfattids is done by steam distillation in a deodariz
This simultaneously deodorizes the oil. Becaussldezation is the last process normally carried ou
on edible oils, this step may be delayed until ofirecesses, such as hydrogenation of the oil, have
been done. Alkali-refined oil contains chloropbydl compounds which give the oil a green colour,
and catalyse oil oxidation. These compounds am®ved by adsorptive bleaching with acid-activated
clays.
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Seed (approximately 42 % oil)
0il Processing {Degumming, Grinding Pelleting
Deodorization)}
Figure 1 Schematic illustration of the processingfdow erucic acid rapeseedneal and

low erucic acid rapeseed oil (OECD 2001).
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Figure 2 Areas of application and products from pocessing of rapeseed (Canola Council
of Canada 2005).
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Appendix 2

Table 1. Comparison of moister, oil, protein, ashgrude fibre, phytosterol contents and gross
energy levels in harvested seed from transgenBrassica napusdines HCN28 (T45) and innovator
with non-transgenic Brassica napusvarieties.

VIII. APPENDIX 11 STATISTICAL ANALYSIS RESULTS

Location Variable F value P («<0.05)

High Bluff, MB Moisture 1.69 0.1917
il .88 0.4911
Frotein 10,29 {0001
Ash 0,77 0.5544
Crude Fiber .54 0.7084
Gross Energy 1.03 0.4180

Rasthien, SK Mioisture 1.31 0.3020
| 019 0.9381
Frotefi 1.03 4188
Ash B.76 0003
Crude Fiber .72 0.5875
Gross Energy 0.23 0.2199

Indian Head, 5K Moisture .23 o.8711
Ol 1.05 04002
Frotelr .20 DBG7E
Ash 2.30 0.1223
Crugle Filber 1.78 0.1968
Gross Energy .91 0.4597
Phytosterol 1.52 . 0.2534
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Table 2. Summary of Over-all-sites ANOVA and T-tes{A: non-transgenic control samples, B:
transgenic not-liberty sprayed samples, C: transgea liberty sprayed samples).

Study 00 AC 13 - Year 2000

p-value

p-value p-value multiplicity
test ___meanvalues interaction t-test adjusted t-test
parameter A B & TREAT*SITE AvsB AvsC AvsB AvsC
Moisture 4.87 4.51 4.62 0.978 <.001 0.002 0.006 0.099
Fat 45.22 46.66 47.19 0.544 0.006 <.001 0.110 0.015
Protein 2543 24.52 24.62 0.291 0.003 0.018 0.060 0.204
Ash 3.80 3.86 3.76 0.046 0.812 0.749 1.000 1.000
Carbohydrates 25.56 24.98 24.43 0.438 0.231 0.006 0.936 0.124
Total dietary fibre 16.59 14.77 15.51 0.626 <.001 <.001 <.001 0.008
Acid detergent fibre 9.59 8.85 8.47 0.214 0.029 <.001 0.271 0.018
Neutral detergent fibre 14.52 13.03 1321 0.360 <.001 <.001 <.001 <.001
Crude fibre 10.03 9.03 8.85 0.041 <.001 <.001 <.001 <.001
alpha Tocopherol 137.9 137.0 146.1 <.001 0.701 <.001 0.973 <.001
gamma Tocopherol 306.1 287.2 287.8 0.484 <.001 <.001 0.002 0.002
Alanine 1.99 1.97 2.00 0.006 0.283 0.952 0.972 1.000
Arginine 2.87 2.82 2.99 0.002 0.240 0.005 0.923 0.025
Aspartic Acid 355 3.47 3.48 0.296 0.123 0.151 0.879 0.926
Cystine 0.93 0.92 1.00 0.067 0.604 <.001 1.000 0.003
Glutamic Acid 7.96 7.76 7.68 0.365 0.041 0.006 0.543 0.142
Glycine 2.30 2.26 2.18 0.073 0.034 <.001 0.375 <.001
Histidine 0.97 0.95 0.97 0.003 0.400 0.906 0.998 1.000
Isoleucine 1.81 1.77 1.81 0.042 0.169 0.901 0.900 1.000
Leucine 3.26 321 3.07 0.147 0.163 0.018 0.922 0.260
Lysine 2.31 231 2.18 0.196 0.982 <.001 1.000 <.001
Methionine 0.97 0.98 0.97 <.001 0.665 0.757 1.000 1.000
Phenylalanine 1.79 1.75 1.78 0.007 0.047 0.388 0.337 0.998
Proline 2.85 2.81 2.81 <.001 0.291 0.319 0.853 0.900
Serine 2.00 1.97 1.92 <.001 0.258 <.001 0.872 <.001
Threonine 1.84 1.84 1.79 <.001 0.957 0.281 1.000 0.437
Tryptophan 0.69 0.69 0.70 0.052 0.442 0.406 1.000 0.999
Tyrosine 1.30 1.29 1.49 0.001 0.627 <.001 1.000 <.001
Valine 2.36 2.31 243 0.356 0.063 0.010 0.679 0.215
Study CEBN4S80 - Year 2004

p-value

p-value p-value multiplicity
test _ meanvalues_ interaction t-test adjusted t-test
parameter A B C TREAT*SITE AvsB AvsC AvsB AvsC
Moisture 5.88 5.73 5.79 0.295 0.002 0.163 0.027 0.904
Fat 34.77 35.05 34.20 0.260 0.806 0.026 1.000 0.231
Protein 27.29 26.73 26.72 0.837 0.095 0.090 0.692 0.705
Ash 4.62 4.67 4.84 0.102 0.343 0.014 0.983 0.163
Carbohydrates 33.32 33.55 34.16 0.143 0.272 0.010 0.983 0.085
Acid detergent fibre 9.06 9.26 9.10 0.362 0.241 0.781 0.955 1.000
Neutral detergent fibre 12.82 13.60 14.26 0.782 0.008 <.001 0.141 <.001
Calcium 0.40 0.43 0.43 0.563 <.001 <.001 <.001 0.004
Phosphorus 0.84 0.88 0.88 0.021 <.001 <.001 <.001 <.001
Potassium 0.92 0.85 0.86 0.148 <.001 <.001 <.001 0.002
Magnesium 0.36 0.38 0.38 0.148 <.001 <.001 0.008 0.001
Sodium 71.63 47.17 53.42 0.191 <.001 0.002 0.002 0.028
Iron 82.54 85.83 128.8 0.002 0.971 0.014 1.000 0.140
Manganese 32.02 33.96 35.79 0.005 0.136 <.001 0.670 0.010
Copper 3.43 3.55 3.65 0.131 0.109 0.004 0.775 0.057
Zinc 33.83 36.38 37.00 0.218 <.001 <.001 <.001 <.001
alpha Tocopherol 75.11 91.58 90.36 0.970 <.001 <.001 <.001 <.001
gamma Tocopherol 51.36 45.93 46.56 0.997 0.135 0.194 0.387 0.552
Total Tocopherols 126.4 137.5 136.9 0.994 0.021 0.028 0.109 0.124
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Table 2. Summary of Over-all-sites ANOVA and T-tes{continued).

p-value
p-value p-value multiplicity

test _ meanvalues____ interaction t-test adjusted t-test
parameter A B c TREAT*SITE AvsB AvsC AvsB AvsC
Phytic Acid 221 245 2.38 0.010 <.001 <.001 <.001 <.001
Alkenyl Glucosinolates 8.91 9.23 9.67 0.004 0.420 0.104 0.976 0.406
MSGL Glucosinolates 0.39 0.24 0.28 0.481 <.001 <.001 <.001 <.001
Indole Glucosinolates 422 5.60 5.70 0.394 <.001 <.001 <.001 <.001
Total Glucosinolates 13.41 15.25 15.83 0.003 0.001 <.001 0.004 <.001
Alanine 1.24 1.19 1.21 0.462 0.005 0.175 0.089 0.957
Arginine 1.68 1.59 1.63 0.553 0.001 0.085 0.040 0.772
Aspartic Acid 2.02 1.86 1.90 0.261 <.001 <.001 <.001 0.005
Cystine 0.63 0.66 0.67 0.789 0.003 <.001 0.084 0.014
Glutamic Acid 4.73 4.64 4.72 0.085 0.170 0.842 0.846 1.000
Glycine 1.28 1.27 1.29 0.388 0.670 0.313 1.000 0.990
Histidine 0.71 0.70 0.72 0.433 0.415 0.241 0.999 0.971
Isoleucine 1.01 0.96 0.99 0.548 <.001 0.103 0.011 0.822
Leucine 1.85 1.79 1.82 0.286 0.008 0.249 0.110 0.991
Lysine 1.55 1.52 1.54 0.324 0.103 0.548 0.745 1.000
Methionine 0.52 0.51 0.51 0.138 0.250 0.416 0.964 1.000
Phenylalanine 1.09 1.03 1.06 0.068 <.001 0.007 <.001 0.135
Proline 1.72 1.68 1.72 0.854 0.247 0.891 0.984 1.000
Serine 1.12 1.09 1.10 0.051 0.155 0.393 0.801 1.000
Threonine 1.13 1.10 1.11 0.032 0.084 0.467 0.541 1.000
Tryptophan 0.37 0.36 0.36 0.764 0.179 0.149 0.941 0.919
Tyrosine 0.69 0.66 0.68 0.080 0.001 0.218 0.020 0.974
Valine 1.31 1.25 1.28 0.714 <.001 0.143 0.027 0.918
C14:0 0.04 0.04 0.04 0.457 0.049 0.076 0.561 0.801
C16:0 4.95 4.42 4.47 0.179 <.001 <.001 <.001 <.001
C16:1 0.32 0.33 0.34 0.284 0.030 0.002 0.439 0.045
C18:0 1.91 1.48 1.53 <.001 <.001 <.001 <.001 <.001
C18:1 5421 54.86 54.69 0.007 0.059 0.211 0.497 0.978
C18:2 22.92 20.83 20.95 0.007 <.001 <.001 <.001 <.001
C18:3 11.56 14.06 13.98 0.014 <.001 <.001 <.001 <.001
C20:0 0.70 0.60 0.62 <.001 <.001 <.001 <.001 <.001
C20:1 1.56 1.62 1.61 <.001 0.007 0.016 0.069 0.140
C20:2 0.10 0.10 0.10 <.001 0.039 0.085 0.289 0.603
C22:0 0.45 0.48 0.49 0.230 0.001 <.001 0.036 0.002
€22:1 0.05 0.07 0.05 0.162 0.043 0.462 0.492 1.000
C24:0 0.25 0.21 0.23 0.517 0.002 0.063 0.051 0.745
C24:1 0.43 0.41 0.40 0.169 0.456 0.258 1.000 0.994
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Table 3. Comparison of amino acids from field stuis in 1995; HCN28 (T45) compared to non-
transgenic Legend, Cyclone and Excel.

STAT. LSD Test; Variable: CYSTINE (4amino.sta}
BASIC Marked differences are significant at p < .05000
STATS
{1} {2} {3} {4} {5}
A M=.27575 M=.26667 M=.27233 M=.26600 M=,28050
Cyclone {1} .214144 003231+ .004018* .086110
HCN92 {2} .214144 .034577* .042773*%]. ,569919
HCHN28 {3} .003231% .034577* .919857 .108481
Excel {4} .004018* .042773% 918657 130480
Legend {5} .086110 .569919 .108481 .120480
STAT. LSD Test; Variable: PROLINE (4ami imt(‘
g‘gﬁgg Marked differences are significant atng :' ?%5@@0
{1} {2} {3} (4t 5
N M=_27T575 M=_26667 M=_27233 M=.26600 M=,,;Bg)5ﬂ
Cyclone {1} 498141 -039493*)  _1s8e3z1 75492
HCNS2 (2} -498141 .108225 .446062 :5&100§
Henza {33 .039493*| 108235 .379587 .048107*
Excel (4] -180321 . 446062 -379587 .345545
Legend {5} .754924 - 681003 LO48107%| 245545 :
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Table 4. Results of By-site T-tests for Total Amind\cids

Summary Avs.B Avs. C
t-test procedures *) significant not significant significant not significant
Alanine 2000 | 5 | 5
2004 - 6 - 6
Arginine 2000 1 5 1 5
2004 1 5 5
Aspartic Acid 2000 - 6 - 6
2004 4 2 3 3
Cystine 2000 1 5 4 2
2004 2 4 1 5
Glutamic Acid 2000 1 5 1 5
2004 - 6 - 6
Glycine 2000 | 5 4 2
2004 1 5 1 5
Histidine 2000 1 5 2 4
2004 - 6 - 6
Isoleucine 2000 - 6 2 4
2004 2 4 | 5
Leucine 2000 - 6 1 5
2004 - 6 2 4
Lysine 2000 - 6 4 2
2004 1 5 - 6
Methionine 2000 1 5 2 4
2004 1 5 - 6
Phenylalanine 2000 1 5 2 4
2004 5 1 3 3
Proline 2000 1 5 2 4
2004 - 6 - 6
Serine 2000 1 5 4 2
2004 1 5 1 5
Threonine 2000 - 6 4 2
2004 1 5 - 6
Tryptophan 2000 - 6 1 S5
2004 - 6 - 6
Tyrosine 2000 - 6 6 -
2004 l 5 | 5
Valine 2000 - 6 2 +
2004 | 5 - 6
*)  Number of sites with “S™ = significant differences (p-value <0.05) or “NS” = not significant differences (p-value
>0.05)
A =non-transgenic. control samples
B = transgenic. not Liberty® sprayed samples
C = transgenic, Liberty® sprayed samples
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Table 5. Comparison of minerals and anti-nutrientameasured in oilseed rape seed produced in
2004 from T45 (variety SW Flare) and from non-trangenic reference Variety A in conventional
and in Liberty® herbicide regimes together with rekrence ranges for oilseed rape in commerce.

L1110 1Z/KZ 35,0 0,0 30,4 0,Y 3/,U=x /U 45— /1,0
Antitnutrients

Phytic acid % 2.21+0.37 2.45+0.40 238 +0.44 2,0-5,0
Alkenyl glucosin. © umol/g 89x34 92+29 9,7£2,7 ND
MSGL glucosin. © pmol/g 04=0.1 02=+0.1 03=0.1 ND
Indole glucosin. " pmol/g 4,2+0,7 5,607 5.7+0.6 ND
Total glucosinolate pmol/g 13,41 +3.25 15,25 +2.84 15,83 £2.96 3,8—-339

Conversion factor (f) from %dm to mg/kg dm £= 10 000

Mean built from iron-values < 200 mg/kg dm

Only values for rapeseed meal included

Sum of 3-butenyl-. 4-pentenyl-. 2-hydroxy-3-butenyl- and 2-hydroxy-4-pentenyl-glucosinolate
MSGL Sum of 4-methylthiobutenyl- and 5-methylthiopentenylglucosinolate

Sum of indolyl-3-methyl- and 4-hydroxyindolyl-3-methylglucosinolate

ND no data

b
€
d
e
f

Table 6. Results of By-Site T-test for Minerales

Summary Avs.B Avs.C
t-test procedures *) Significant  not significant | Significant  not significant
Calcium 3 3 3 3
Phosphorus 3 3 3 3
Potassium 3 3 2 4
Magnesium 3 3 3 3
Sodium 2 4 2 4
Iron - 6 | 5
Manganese 1 5 3 3
Copper 2 - 2 -
Zinc 2 4 + 2

*)  Number of sites with significant (p < 0.05) and not significant (p > 0.05) treatment differences.
A =non-transgenic. control samples

B = transgenic. not Liberty® sprayed samples

C = transgenic, Liberty® sprayed samples
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Table 7. Comparison of fatty acids measured in oised rape seed produced in 2004 from T45
(variety SW Flare) and from non-transgenic referene Variety A in conventional and in
Liberty® herbicide regimes together with referenceranges for oilseed rape in commerce.
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Table 8. Fatty acid profile and glucosinolate conta of canola seed from standard commercial
varieties and glufosinate tolerant T45 produced 994 and 1995 compared to literature data.
Results (data range from 4 sites) are expressed #sof total fatty acids. Results for
glucosinolates are reported as moles per gram meal (oil and moisture free).
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Appendix 3

Potential for cross-pollination and introgression vith other Brassicaspecies

Wild turnip (B. rapassp.campestrigL.) A.R. Clapham)

A number of studies have shown that hybridizatietwleenB. napusandB. rapa ssp.campestris
occurs spontaneously in the field (e.g., JargeBs@ndersen 1994; Landbo et al. 1996; Mikkelsen et
al. 1996; Jargensen et al. 1996, 1998; Halfhithle2004). Hybridization between these species can
occur in both directions, but primarily arises wih rapa ssp.campestrisas the pollen donor. The
hybridization frequency between these speciespsrted to range from 0 to 93 %, depending on
experimental design, cultivar characteristics, amironmental conditions. Danish studies have
shown that individual plants &:. rapain crop fields with autumn oilseed rape producedeerage of
265 hybrids per plant (i.e., 93 %-Rybrids) (Jargensen et al. 1996). This is bec&isapais an
obligate out-crosser, and when isolated from off@len sources due to experimental design there
will be little competition forB. napusfrom other pollinators (Anon. 1999; Eastham & Sty@602).
WhenB. rapaandB. napuswvere grown at a 1:1 ratio, hybridization frequesaf 13 % and 9 % were
observed, depending on whetlBrrapaor B. napuswvas used as the parent plants. This illustrates th
compatibility with pollen fronB. rapais higher than compatibility witB. napuspollen.

Fi-hybrids are triploid (2n = 29, AAC), sterile, oave reduced pollen fertility (Stace 1997; Warwick
et al. 2003). The potential for dissemination tturel habitats will therefore be largely relatedthe
introgression of transgenes into the weed populatiBontrolled experiments in the field or
greenhouse (Jgrgensen & Andersen 1994; Jgrgenseth 4996; Mikkelsen et al. 1996) and
experiments associated with commercial cultivatidansen et al. 2001; Warwick et al. 2003) have
shown that backcrossing betweenhlybrids andB. rapassp.campestriscan occur spontaneously. A
large number of backcrossed plants have also Hemmnsto have high fertility. Snow et al. (1999)
found that the Bggeneration had a pollen fertility correspondin@8&95 % and that the plants were
as vigorous as pur®. rapa plants. Repeated backcrossing results in gradosd bf the C-
chromosomes, with the exception of regions thatraoembined into the A-genome (Johannessen
2004).

Extensive introgression has been reported from xednipopulation ofB. napusand B. rapa in
organically farmed fields in Denmark, 11 years raflenversion (Hansen et al. 2001). Of 102 plants
analysed, only one individual was a first generatigbrid (F-hybrid), while almost half of the plants
had specific genetic markers from bddh napusand B. rapa Warwick et al. (2003) registered a
hybridization frequency of up to 13.6 % betweeneeapopulation and cultivated oilseed rape plants
in a commercial plantation in Canada. A later stbgyhe same research group also demonstrated that
transgenic hybrids have considerable potentialrtmlyce transgenic offspring through backcrossing
(Halfhill et al. 2004). The frequency of backcrogsbetweerB. rapaand transgenic hybrids witt-
resistance was reported to be about 50 % in thasesovher®. rapawas the pollen donor. If hybrid
plants were the pollen source, backcrossing fregjaerof 0.088 % and 0.060 %, respectively, were
observed. After a generation of backcrossing betwezbicide-resistant;fhybrids andB. rapassp.
campestrisa large proportion of the offspring were found ® inorphologically and cytologically
identical toB. rapassp.campestrisand after repeated backcrossind@taapaaround 10 % of B&
hybrids and BGhybrids were reported to be resistant to herbiciléetz et al. 1997).

The first report that documents the persistencestatole incorporation of transgenes from herbicide-
resistant oilseed rape in® rapassp.campestrisin commercial cultivation fields was published in
2008 by Warwick et al. (Warwick et al. 2008). Thelds where the research group demonstrated
hybridization between glyphosate-tolerdht napusand weed populations @&. rapain Canada in
2001 were also monitored during the growing seasb2902, 2003, and 2005. Although the number
of hybrids was dramatically reduced from 2002 t@2Qransgene persistence was confirmed in one
of the two populations oB. rapaover a period of 6 years, despite the fact thatplants were not

87
EFSA/GMO/UK/2005/25 — Genetically modified oilseedape T45



Norwegian Scientific Committee for Food Safety (VKN) 13/315 —final

exposed to selective pressures in the form of gigpte treatment and reduced pollen fertility. This
was demonstrated in both-§enerations and backcrossed generations of thvdhyb

Turnip mustard is native to Norway. The speciea isommon weed in arable lowlands and is also
widely distributed in the villages in the valleyadamountains in southern Norway and the most
northerly counties (Lid & Lid 2005).

Mustard greens (leaf mustard)(B. junceaL.) Czern.)

B. junceaandB. napushave a common set of chromosomes and are knowa sexually compatible.
Hybrids have been produced by controlled crossi{iMj&kelsen & Jgrgensen 1997), and it is also
known that the hybrids can form spontaneously undgural field conditions (Frello et al. 1995;
Jargensen et al. 1996; Liu et al. 2010. As revieinddevos (2009), in field plots with interplant&d
napusandB. junceainterspecific hybridization frequencies were Idw.a Danish study, Jargensen et
al. (1996) reported a 3 % hybridization frequenoynt crossings wittB. napusas a pollinator.
Equivalent results have been reported from Can&aag(et al. 1991; Eastham & Sweet 2002).
Species hybridization can occur in both directidng, is most successful with. napusas the pollen
donor. The Fhybrid has low fertility (0 — 28 %), but expressiof transgenes has been observed in
the first generation after backcrossing to B. jun@lrgensen 1999).

Mustard greens is an annual, introduced plant irdg, originating from Central and Eastern Asia. It
is found in waste sites, particularly in Hedmarkl &@ppland, and also in some localities in the @bast
regions from @stfold to Trgndelag (Lid & Lid 2008} has recently been reported on several
occasions and may now perhaps be considered ddigstd in Norway.

Black mustard (B. nigra(L.) W.D.J.Koch)

Black mustard does not produced hybrids in fietlstgpivith inter-plante®. napugBing et al. 1996).
Reciprocal crossings under controlled conditiongehdemonstrated hybridization betweBnnapus
and B. nigra when embryo rescue was performed and only wBenapuswas the female parent.
(Bing et al. 1996). However, the hybridization fuegcy was low, being 0.01 % and 0.001 %,
respectively. Reduced pollen fertility (0-1.9%)thre resulting hybrids (Kerlan et al. 1992) ensures
that even if such a cross were to occur, reducptbdective success makes introgression highly
unlikely. The likelihood of gene flow frorB. napusto B. nigra under field conditions is extremely
low.

In Norway, black mustard is an introduced specres appears sporadically on waste sites and fallow
land in the coastal areas from @stfold to Trgndélad & Lid 2005). The species has also been
reported from some individual locations in inlaegions of Norway.

Hoary mustard (B. adpressdoiss.)

Hybridization betweerB. napusandB. adpressaoccurs spontaneously in the field, primarily with
hoary mustard as the pollen source (Lefol et a@6iParmency & Fleury 2000). In one study in
which B. adpressand transgenic oilseed rape were planted in a cdti:625, 1.5 % Fhybrids were
registered (Lefol et al. 1996). In cases wherélstarale oilseed rape was used as parent plards in
1:1 ratio, a 70 % hybridization frequency was réguabr

Darmency & Fleury (2000) observed an average higaimn frequency of 0.6 hybrids per plant in
crossings in whiclB. napawas the pollinatorB. napusx B. adpressdnybrids have lower fertility than
the parent plants. Backcrossing&oadpressahrough 5 generations did not result in the préidacof
viable offspring (Darmency & Fleury 2000).

Hoary mustard was first recorded in Norway in t820s and is now established in some locations in
the coastal areas from @stfold to Trgndelag (Libi&2005). The species is probably spreading.

Wild radish (Raphanus raphanistrussp.raphanistrum)
Research from France, Australia, and Canada hasnstiw@t hybridization betweeB. napusandR.
rapanistrumcan occur spontaneously in the field, but that riie is very low (Eber et al. 1994,
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Chévre et al. 1997, 1998, 2000; Rieger et al. 200arwick et al. 2003). Depending on genotype,
Chévre et al. (2000) have suggested hybridizatiequiencies of between 1@nd 1. Corresponding
estimates have been reported from field trials ustfalia and Canada (Rieger et al. 2001; Warwick et
al. 2003). The studies show reciprocal differenoesrossings between these specisnapusx R.
raphanistrumhybrids have chromosome numbers 2n = 37 (RrRrA@Y have a highly unstable
genomic structure and low pollen vitality. In criogs where male sterile oilseed rape served aspare
plants, each oilseed rape plant produced, on ageddghybrid seeds (Darmency et al. 1998). When
these -hybrids were grown in mixtures with wild radishwas found that each hybrid produced less
than one offspring. However, the fertility was imoped in later backcrossings to the weed species.
Stable integration of genetic material fr@nnapusinto the genome dR. raphanistrunhas not been
observed (Jgrgensen 1999; Eastham & Sweet 2002).

Wild radish is an introduced and established weeddrway (Lid & Lid 2005). The species is fairly
common in fields and on fallow land north to theicty Nord Trgndelag.

Field mustard (Sinapsis arvensik.)

Research on genetic exchange betwenapusandS. arvensisboth under natural conditions in the
field and under controlled conditions, shows thHat probability of hybridization between these
species is very low (Bing et al. 1995; Moyes eR802; Warwick et al. 2003). Hybridization has been
reported in greenhouses (Moyes et al., 2002) andeBaet al (2005) demonstrated hybrids at very
low frequencies in the field. It has not been passio detect genetic exchange between oilseed rape
and field mustard in the field in a number of othrdies (Bing et al. 1995; Chevre et al. 1996; &40y

et al. 2002; Warwick et al. 2003).

Field mustard is an introduced and established vikatl is found in fields, roadsides and waste
ground in Norway (Lid & Lid 2005). The species lm@en in decline in recent years.

Common dog mustard(Erucastrum gallicun{Wwilld.) O.E.Schulz)

Genetic exchange between oilseed rape and comngpmdstard has been the subject of few studies.
There is one report on hybridization under congaltonditions, where only one hybrid plant was
recorded (Lefol et al., 1997). Warwick et al. (2D@3sestigated hybridization between oilseed rape
and glyphosate-resistait. gallicumin commercial cultivation fields in Canada. Amoagotal of
22,000 seedlings that were examined for expressfonerbicide resistance, no transgenic hybrids
were detected. Common dog mustard has been ineddaod become partially established in
Norway. The species is found in certain locatidos@the coast between @stfold and Trgndelag (Lid
& Lid 2005).

Several of the weed species in tBeassicacomplex readily form hybrids. Genetic exchangenfro
oilseed rape to other incompatible species thraughiddle-species' (known as 'bridging’), has been
the subject of several studies (OGTG 2002). In nastesB. junceais considered as a possible
intermediate hostB. napusx B. junceahybrids are, however, relatively rare, have redufegtility,

and the seed have poor germination characteri€itssings betwee3. junceaandB. nigraare not
fully compatible, and any crosses betweemB.anapushybrid andB. nigra will thus have less
compatibility. Most studies conclude that the rigktransfer of genes between these species via
mustard greens is very small (OGTG 20@)rapais also an unlikely 'intermediate host', as the F
hybrids are sterile or have low fertility, and thés no form of seed dormancy.
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