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Geachte heer Atsma,

Naar aanleiding van een adviesvraag betreffendmpert van de genetisch gemodificeerde
maislijn DAS-40728-9 van Dow AgroSciences Europeeldde COGEM u het volgende
mee.

Samenvatting

De COGEM is gevraagd om teaskeren over de mogelijke milieurisico’s van impert
verwerking van de genetisch gemodificeerde maiflift5-40728-9. Deze maislijn imet
behulp van siliciumcarbide vezels getransformeevdarbij hetvan de bodembactel
Sphingobium herbicidovoranafkomstigeaad-1 gen is ingebracht in deonventionele
maislijn Hi-1l. Aad-1 codeert voor het enzym aryloxyalkanoaibxygenase. Als gevo
hiervan is de lijn tolerant voarerschillende synthetische auxineachtige plantenboen
zoals het herbicide ‘2,4-dichlorophenoxoxyacetic idac (2,4-D), en bepaald
‘aryloxyphenoxypropionate’ (AOPP) bevattende heddn. De COGEM heeft niet eerd
geadviseerd over deze maislijn of over genetischogéiceerde gewassen die had-1
gen tot expressie brengen.

De COGEM is van mening dat de moleculaire karakatie van maislijn DAS-40728-9
adequaat is uitgevoerd.

Verwildering van maisplanten is in Nederland neaiargenomen. Daarnaast is opslag
maisplanten in Nederland nagenoeg uitgeslotenijiegeen redenen oman te nemen d
de ingebrachte eigenschap het verwilderingspotant#n Mais vergroten. Bovendien z
er in Europa geen wilde verwanten van Mais aanweaigrdoor uitkruising niet mogeli
is. Daarom acht de COGEM de kans dat incidenteak@motot vespreiding van dez
maislijn leidt verwaarloosbaar klein.

Concluderend heeft de COGEM op basis dandoor haar uitgevoerde risicobeoorde
geen bezwaar tegen import en verwerking van maiblS-407289 en acht zij de risico
voor mens en milieu verwaarloosbaar klein.

Omdat andere instanties een voedselveiligheidsteliog uitvoeren, heeft de COGEM
deze vergunningaanvraag de risico’s van incidemmhsumptie niet beoordeeld.




De door de COGEM gehanteerde overwegingen en batihivoortvioeiende advies treft u
hierbij aan als bijlage.

Hoogachtend,

e
Prof. dr. ir. Bastiaan C.J. Zoeteman

Voorzitter COGEM

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



Import and processing of genetically modified maize
DAS-40728-9

COGEM advice CGM/110510-01

The present application by Dow AgroSciences Eurdile EFSA/GMO/NL/2010/89)
concerns import and processing for use in feed fand of the genetically modified maize
line DAS-40728-9. Cultivation is not part of thigpdication.

Maize line DAS-40728-9 was produced by the intrddocof anaad-lexpression cassette
using whisker mediated transformation. As a redtk, line tolerates a broad spectrum of
selective herbicides. The plant is tolerant foresal’ synthetic auxin acting herbicides like
‘2,4-dichlorophenoxoxyacetic acid’ and certain ‘@yyphenoxypropionate’ containing
herbicides. Maize line DAS-40728-9 has not beenipusly assessed by COGEM.

The applicant showed by Southern blot analysesahatcopy of the insert was integrated
at a single integration locus in the genome of DR328-9 and that the backbone of the
plasmid used for transformation was absent in DA%28-9. Bioinformatic analysis showed
that no endogenous maize open reading frames (ORE&® disrupted. Ten ORFs, encoding
eight or more amino acids, spanning the 5" anduigtions of the insert and the genomic
DNA were identified. The amino acid sequence wakickdl and analyzeth silico for
similarity to known toxins or allergens. No simitgr was found. The molecular
characterization of maize line DAS-40728-9 meeg<ctiteria of COGEM.

During its long domestication process, maize hasilts ability to survive in the wild. In the
Netherlands, the appearance of maize volunteerares and establishment of volunteers in
the wild has never been reported. There are noaeato assume that the introduced trait
will increase the potential of maize to establistaf populations. The introduced gene cannot
spread to closely related species since wild re¢atiof maize are not present in Europe.

In view of the above, COGEM is of the opinion thia risks for humans and the
environment associated with import and processirign@ize line DAS-40728-9 are
negligible. A food/feed safety assessment is chmoigt by other organizations. Therefore,
COGEM abstained from advice on the potential riskimcidental consumption.

I ntroduction
The present notification EFSA/GMO/NL/2010/89 by DawgroSciences Europe concerns
import and processing of the genetically modifiediza line DAS-40728-9This maize line
was produced by whiskers-mediated transformati@hcamtains the constitutively expressed
aad-1 gene which encodes aryloxyalkanoate dioxygenase.aAesult, DAS-40728-9 is
tolerant for several synthetic auxin acting hedesi like 2,4-dichlorophenoxoxyacetic acid’
(2,4-D). Additionally, the maize line is toleranbrf certain ‘aryloxyphenoxypropionate’
(AOPP) containing herbicides

Maize line DAS-40728-9 has not been previously ssst by COGEM. COGEM has never
advised oraad-1gene containing genetically modified crops before.

Aspects of the crop

Maize ¢ea maysL.) is a member of the grass famifoaceae.Maize is a highly
domesticated crop, originating from Central Amerid#hough insect pollination cannot be
completely excluded, maize is predominantly windlipated’? According to literature,



pollen viability varies between 30 minutes and 9sd&“In Europe, no wild relatives of
maize are present and therefore hybridization wiitler species cannot occur.

Throughout the world the appearance of volunteersery rare. Seed kernels are the only
survival structures of maizeDue to the structure of the corn cob (ear onfhntral cob
enclosed in husks) natural dissemination of thenddsrrarely occurs. Maize needs human
intervention to disseminate its sedd.addition, kernels exhibit poor dormancy resgtin a
short persistence. Besides, maize can only surwitBin a narrow range of climatic
conditions and, as maize is originally a subtropazap, it is frost-sensitive Maize is very
sensitive to weed competitidrDuring the long process of domestication, maize lbat the
ability to survive in the wild. Establishment of maize plants in the wild has neseen
observed in the Netherlands and COGEM is not awa@ny reports of wild maize plants
elsewhere in Europe.

Molecular characterization

DAS-40728-9 maize was obtained by transformationasfventional maize line Hi-1l with a
linear aad-1 containing expression cassette using silicon darbivhisker’ fibers. Whiskers
enable DNA entry into cells. Thaad-1 gene was derived from the gram negative soll
bacteriumSphingobium herbicidovorans

Theaad-lexpression cassette

Theaad-1gene was optimized for plant expression by addimglanine residue at the second
position. Theaad-1 containing expression cassette was cloned intempth pDAS1740. A
6236 base pair (bp) fragment containing the expessassette was used for transformation.
The cassette contained the following elements:

Intervening sequence used for DNA cloning

RB7 MAR v3; Matrix attachment region (MAR) froNicotiana tabacum
Intervening sequence used for DNA cloning

Maize ZmUbil promoter; Ubiquitin promoter frafn mays

Intervening sequence used for DNA cloning

- Aad-1 gene; synthetic, plant-optimized version of thgladyalkanoate dioxygenase gene
from S. herbicidovorans

Intervening sequence used for DNA cloning

Maize ZmPer5 3' UTR; 3’ untranslated region frammaysperoxidase gene
Intervening sequence used for DNA cloning

RB7 MAR v4; Matrix attachment region (MAR)

Intervening sequence used for DNA cloning

Properties of the introduced genetic elements

The aad-1gene encodes aryloxyalkanoate dioxygenase. Thignenis capable of cleaving
several synthetic auxins, like the herbicide 2,4aBd certain AOPP herbicides. As a result,
the plant tolerates a broad spectrum of herbicides.

Synthetic auxins mimic the plant hormone auxin ltegyin a disturbance of the hormone
metabolism in broadleaf plarftsAOPPs inhibit the lipid biosynthesis in grasses by
specifically inhibiting their monomeric acetyl-CoA&arboxylase&. After cleavage by
aryloxyalkanoate dioxygenase, 2,4-D is convertdd the herbicidally inactive detoxified



2,4-dichlorophenol DCP. The AOPP herbicides arevedrd into their corresponding
herbicidally inactive phenols.

Expression of theaad-1 gene is controlled by the ZmuUbilnt promoter and R&rb
termination sequences. The promoter provides datigé expression in monocots. Matrix
attachment regions (MARs) fro\. tabacumwere included to potentially increase the
expression of thaad-1gene and to reduce the incidence of gene silencing

Molecular analysis

The applicant showed by Southern blot analyses @hat copy of theaad-1 expression
cassette was integrated at a single integrationslat the genome of DAS-40728-9 maize.
For transformation aaad-1containing linear fragment of pDAS1740 was useal bidckbone
of plasmid was present which was confirmed by Hdibation analysis.

Results obtained by PCR amplification and DNA segeeanalyses showed that the
integratedaad-1 expression cassette was intact whereas both fignidAR-elements were
truncated.The DNA sequence of thaead-1 cassette matched the transgene sequence of
pDAS1740 except for a single bp change (T to Gh&3'UTR sequence.

Sequence analysis of the insertion locus reveal@éd ap insertion as well as a two bp
deletion of native maize genome at the 5’ integrajunction. Additionally, an insert of one
bp was observed at the 3’ integration junction tff@nmore, the sequence analysis confirmed
that one copy of the expression cassette was @usattthe integration locus.

Bioinformatic analyses of the flanking borders g integration site and the parental maize
genomic locus showed that the insert is located imaize Grande retrotransposon like
sequence and that no endogenous maize ORFs waiptdi by the insertion.

DNA sequences spanning the 5’ and 3’ junctionhefDAS-40728-9 insertion site and the
maize genomic DNA were analyzed for the presencpoténtial encoded fusion proteins.
Sequences were analysed from stop to stop cadamopen reading frames were identified
and screened for any matches with known toxins afetgens using bioinformatic tools.
Fragments from at least 8 up to 80 contagious amagids were used as query sequences to
detect possible homologies. Query sequences lohger 80 amino acids were split into
overlapping sequences of 80 amino acid long fragsn&o similarities with toxic proteins or
allergens were detected.

In conclusion, COGEM is of the opinion that the ewllar characterization of DAS-40728-
9 has been adequately performed and meets theactitel down by COGEM

Environmental risk assessment
During the long process of domestication, maize lbasthe ability to survive in the wifd.
Maize needs human intervention to disseminate @sds Maize kernels exhibit poor
dormancy resulting in a short persistence. Maizeety sensitive to weed competition and
cannot persist as a weBurthermore, maize is naturally frost sensitive aad only survive
within a narrow range of climatic conditions. Irethetherlands, volunteers are rarely found
and establishment of maize plants in the wild heagen been observed. In Europe, no wild
relatives of maize are present and therefore higaiidn with other species cannot octur.
Maize DAS-40728-9 expresses thad-1gene. As a result, the maize line is tolerant for
2,4-D and AOPP herbicides. The current applicatiomcerns import and processing. In case
of spillage maize kernels may be released intoa@ronment. Maize kernels can only
survive within a narrow range of climatic conditsomhe introduced traits do not increase the



ability of maize kernels to survive in the enviraamh In addition, the applicant carried out an
agronomic assessment for DAS-40728-9. This assesstio@s not give any indication to
assume that DAS-40728-9 has an increased sunityabdmpared to conventional maize
lines. In view of the above, there are no reasorasssume that maize DAS-40728-9 has an
increased potential for the establishment of feagulations in case of incidental spillage.

Since 2008, COGEM abstains from advices on thenpiaterisks of incidental consumption

in case a food/feed safety assessment is alreadigdcaut by other organizations. This

application is submitted under Regulation (EC) 18003, therefore a food/feed safety
assessment is carried out by EFSA. Other organizativho advice the competent authorities
can perform an additional assessment on food safdtpugh this is not obligatory. In the

Netherlands a food and/or feed safety assessmeRefqulation (EC) 1829/2003 applications
is carried out by RIKILT. Regarding the risks fonofl and feed, the outcome of the
assessment by other organizations (EFSA, RIKILT} wat known at the moment of the
completion of this advice

General surveillance

General surveillance (GS) has been introduced t@dde to observe unexpected adverse
effects of GM crops on the environment. The settingpopulation in which these effects
might occur is either not, or hardly predictable.

The GS plan states that unanticipated adverse teff@dl be monitored by existing
monitoring systems which include the authorizatimider and operators involved in the
handling and use of viable DAS-40728-9 maize. Rige@OGEM formulated criteria on
which GS plans concerning Dutch applications fopam and cultivation of GM crops have
to comply’® Although the GS plan could be improved by a gumerhat operators will
monitor for unanticipated effects, COGEM considbescurrent GS plan sufficient for import
and processing of DAS-40728-9 maize.

Advice

COGEM has been asked to advice on import and moae®f maize line DAS-40728-9.
This genetically modified maize line expressesahé-1gene fronS. herbicidovoranand is
tolerant for 2,4-D and certain AOPP containing hedes. DAS-40728-9 was produced by
whisker mediated transformation of conventionalzedine Hi-I1.

Putative polypeptides encoded at the junction gifethe insert and the maize genomic
DNA of DAS-40728-9 did not possess any similarity known toxins or allergens. The
molecular characterization of maize line DAS-40 28 eets the criteria of COGEM.

Maize has lost the ability to survive in the wilth addition, maize needs human
intervention to disseminate its seed. In the Nédinels, volunteers are rare and establishment
of maize plants in the wild has never been obser¥égre is no reason to assume that
expression of thaad-1gene increases the potential of maize to estafdish populations in
case of incidental spillage. In addition, an agmimassessment of DAS-40728-9 did not
give any indication to assume that DAS-40728-9 drasncreased survivability compared to
conventional maize lines. Introgression of theadtrced genes into closely related species
cannot occur, as wild relatives of maize are nesent in Europe.

In view of the above, COGEM is of the opinion thhe risks for humans and the
environment associated with import and processifigmaize line DAS-40728-9 are



negligible. A food/feed safety assessment is cdraet by other organizations. Therefore,
COGEM abstained from advice on the potential riglisicidental consumption.
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