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ABSTRACT

Maize 5307 was developed Bgrobacterium tumefaciesmsediated transformation to express two proteins:
eCry3.1Ab, conferring resistance to certain coleopt pests, and phosphomannose isomerase (PMd),asse
selection marker. The molecular characterisatiawsltl relevant similarities between the amino aeiguence

of PMI and a known allergen, and between the aratid sequence of eCry3.1Ab and a potential toxim&
agronomic and phenotypic differences between mai®7 and its conventional counterpart were observed
(higher ‘heat units to 50 % pollen shed’, grain staie, plant height, grain yield); however, the BFSMO
Panel considered that these do not give rise td/feed or environmental safety concerns. No diffees in the
compositional data requiring further safety assesdérmvere identified. There were no concerns regardhe
potential toxicity and allergenicity of the PMI pein. The EFSA GMO Panel could not conclude onsiifety

of the eCry3.1Ab protein due to the inadequate &gtdxicity study provided. The outcome of a brofieding
study with maize 5307 was not assessed by the EGBW® Panel, due to study weaknesses. There are no
indications of an increased likelihood of the eslinent and spread of feral maize plants. Inteyastwith the
biotic and abiotic environment were not consideietle a relevant issue. Risks associated with tfikaly but
theoretically possible horizontal gene transferretombinant genes from maize 5307 to bacteria wete
identified. The post-market environmental monitgriplan and reporting intervals are in line with gwpe of

the application. In conclusion, in the absencero@ppropriate assessment of eCry3.1Ab, the EFSA Gzl

is not in a position to complete its food/feed radsessment of maize 5307. However, the EFSA GM&@IPa
concludes that the maize 5307 is unlikely to hawg adverse effect on the environment in the conbéxts
scope.
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SUMMARY

Following the submission of an application (EFSA-GNDE-2011-95) under Regulation (EC) No
1829/2003 from Syngenta Crop Protection AG, theePan Genetically Modified Organisms of the
European Food Safety Authority (EFSA GMO Panel) asised to deliver a scientific opinion on the
safety of genetically modified (GM) maize 5307 (gwe Identifier SYN-@53@7-1). The scope of
application EFSA-GMO-DE-2011-95 is for import, pessing, and food and feed uses of maize 5307
within the European Union (EU), as for any non-Gldize, but excludes cultivation in the EU.

The EFSA GMO Panel evaluated maize 5307 with rafardo the scope and appropriate principles
described in its guidelines for the risk assessnoén&M plants and derived food and feed, the
environmental risk assessment of GM plants andptist-market environmental monitoring of GM
plants. The scientific evaluation of the risk assasnt included molecular characterisation of the
inserted DNA and analysis of the expression of ¢heesponding proteins. An evaluation of the
comparative analyses of the compositional, agroon@nd phenotypic characteristics was undertaken,
and the safety of the newly expressed proteinstlamadvhole food/feed was evaluated with respect to
potential toxicity, allergenicity and nutritional hwlesomeness. An evaluation of environmental
impacts and the post-market environmental monigoplian was also undertaken.

Maize 5307 was developed bygrobacterium tumefaciensediated transformation of the
conventional maize line NP2222. It expresses thmatic eCry3.1Ab protein (based on a modified
Cry3A from Bacillus thuringiensissubsp.tenebrionisand the CrylAb fronB. thuringiensissubsp.
kurstakistrain HD-1), which confers resistance to certaileapteran pests, and the phosphomannose
isomerase (PMI) protein, which is used as a mdidkethe selection of transformants. The molecular
characterisation data established that the gefigtitadified maize 5307 contains a single insertion
consisting of two intact expression cassetéesy3.1Abandpmi). No other parts of the plasmid used
for transformation are present in maize 5307. Baimatic analyses revealed sequence identities
greater than 35 % with allergens in putative trati@h products of open reading frames (ORFs) newly
created by the genetic modification. The likelihabdt these ORFs are both transcribed and tradslate
in maize 5307 is negligible. Bioinformatic analysesealed relevant similarities between the amino
acid sequence of PMI and a known allergen, anddmaivthe amino acid sequence of eCry3.1Ab and
a potential toxin. These were further assessethér relevance for food and feed safety. The btabi

of the inserted DNA was confirmed over several gatiens and a Mendelian inheritance pattern was
demonstrated. The levels of the eCry3.1Ab and Pkékgins in maize 5307 were obtained and
reported adequately.

Based on the agronomic and phenotypic charact=isfi maize 5307 tested under field conditions,
some differences were noted in maize 5307 compartdits conventional counterpart (i.e. higher

‘heat units to 50 % pollen shed’, higher grain mwuis and higher plant height in 2007 field trials;

higher grain yield in 2008 field trials). The EFE&MO Panel is of the opinion that these do not give
rise to any food and feed or environmental safetycerns. No differences requiring further

assessment with regard to safety by the EFSA GM@elPavere identified at analyses of

compositional data of forage or grains obtainedfroaize 5307.

No safety concerns were identified regarding theemioal toxicity and allergenicity of the newly
expressed protein PMI. The 28-day rat oral toxigtydy on eCry3.1Ab, provided to support the
safety assessment of this newly expressed proigis,not considered adequate by the EFSA GMO
Panel (i.e. use of datasets from two separate expets and low number of animals per gender per
group). Therefore, the EFSA GMO Panel could notchade on the safety of the eCry3.1Ab protein.
The EFSA GMO Panel could not evaluate the outcoh@efeeding study in broilers with maize 5307
because of weaknesses in the study conduct andingpo

The application GMO-DE-2011-95 concerns food aredifeses and import and processing. Therefore,
there is no requirement for scientific informatiom possible environmental effects associated iigh t
cultivation of maize 5307. There are no indicatiohan increased likelihood of the establishmemt an
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spread of feral maize plants. Considering the scopeapplication EFSA-GMO-DE-2011-95,
interactions with the biotic and abiotic environrmerere not considered to be a relevant issue. The
EFSA GMO Panel also concludes that, consideringstope of application EFSA-GMO-DE-2011-
95, the unlikely but theoretically possible horingene transfer of recombinant genes from maize
5307 to bacteria does not give rise to any enviemtal safety concern. The post-market
environmental monitoring plan and reporting intésvare in line with the scope of application EFSA-
GMO-DE-2011-95.

In delivering its scientific opinion, the EFSA GMREanel took into account application EFSA-GMO-
DE-2011-95, additional information provided by thgplicant, scientific comments submitted by the
Member States and relevant scientific publicatidnsconclusion, the EFSA GMO Panel could not
complete the food and feed safety assessment afen&E807 due to the lack of an appropriate
assessment of the eCry3.1Ab protein. However, H8AGMO Panel concludes that maize 5307 is
unlikely to have any adverse effect on the enviremirin the context of the scope of application
EFSA-GMO-DE-2011-95.

EFSA Journal 2015;13(5):4083 3
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BACKGROUND

On 7 April 2011, the European Food Safety AuthoffFSA) received from the German Competent
Authority an application (Reference EFSA-GMO-DE-2835) for authorisation of GM maize 5307
(Unique Identifier SYN-@53@7-1), submitted by SyngeCrop Protection AG within the framework
of Regulation (EC) No 1829/2003 on GM food and féed

After receiving the application EFSA-GMO-DE-2011-88d in accordance with Articles 5(2)(b) and
17(2)(b) of the Regulation (EC) No 1829/2003, ERS#drmed the Member States and the European
Commission, and made the summary of the applicatigolicly available on the EFSA webstte.
EFSA initiated a formal review of the applicatiam ¢heck compliance with the requirements laid
down in Articles 5(3) and 17(3) of the RegulatidbC) No 1829/2003. On 31 May 2011, EFSA
received additional information requested under meteness check (13 May 2011). On 21 June
2011, EFSA declared the application as valid iroetance with Articles 6(1) and 18(1) of Regulation
(EC) No 1829/2003.

EFSA made the valid application available to MemB&ates and the European Commission, and
consulted nominated risk assessment bodies of Mer@bates, including national Competent
Authorities within the meaning of Directive 2001/E8°following the requirements of Articles 6(4)
and 18(4) of Regulation (EC) No 1829/2003, to retjukeir scientific opinion. Member States had
three months after the date of receipt of the vafiglication (until 21 September 2011) to makerthei
opinion known.

The EFSA GMO Panel carried out an evaluation ofdtientific risk assessment of maize 5307 for
food and feed uses, import and processing in aacoalwith Articles 6(6) and 18(6) of Regulation

(EC) No 1829/2003. The EFSA GMO Panel took intocaot the appropriate principles described in
its guidelines for the risk assessment of GM plamd derived food and feed (EFSA, 2006a; EFSA
GMO Panel, 2011a), the environmental risk assessaig€aM plants (EFSA GMO Panel, 2010c) and

on the post-market environmental monitoring of Glsings (EFSA GMO Panel, 2011b). Furthermore,
the EFSA GMO Panel also took into consideration gbientific comments of Member States, the
additional information provided by the applicantlahe relevant scientific publications.

On 13 September 2011, 14 October 2011, 25 June, Z¥13ay 2014, 09 September 2014, 29
October 2014, 16 February 2015 and on 27 Februat$,2he EFSA GMO Panel requested additional
information from the applicant. The applicant paed the requested information on 03 October 2011,
29 January 2013, 08 August 2013, 12 June 2014 ep8&Bber 2014, 11 December 2014 and on 24
March 2015, respectively. The applicant also spmdasly provided additional information on 28
July 2014. After evaluation of the full data packaghe EFSA GMO Panel finalised its risk
assessment of maize 5307.

In giving its scientific opinion on maize 5307 twetEuropean Commission, Member States and the
applicant, and in accordance with Articles 6(1) a841) of Regulation (EC) No 1829/2003, EFSA
has endeavoured to respect a time limit of six mm®rftom the acknowledgement of the valid
application. As additional information was requdsby the EFSA GMO Panel, the time limit of six
months was extended accordingly, in line with Aetic6(1), 6(2), 18(1), and 18(2) of Regulation (EC)
No 1829/2003.

4 Regulation (EC) No 1829/2003 of the European Padignand of the Council of 22 September 2003 on giligt
modified food and feed. OJ L 268, 18.10.2003, [231—

® Available onlinehttp://registerofquestions.efsa.europa.eu/rogFratitpiestionL oader?question=EFSA-Q-2011-00310

® Directive 2001/18/EC of the European Parliament @inthe Council of 12 March 2001 on the deliberafiease into the
environment of genetically modified organisms amgealing Council Directive 90/220/EEC. OJ L 106, 12081,
p. 1-38.
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According to Regulation (EC) No 1829/2003, thisestific opinion is to be seen as the report
requested under Articles 6(6) and 18(6) of thatuRegn and thus will be part of the EFSA overall
opinion in accordance with Articles 6(5) and 18(5).

TERMSOF REFERENCE

The EFSA GMO Panel was requested to carry outensfic assessment of maize 5307 for food and
feed uses, import and processing in accordance Aviibles 6(6) and 18(6) of Regulation (EC) No
1829/2003.

Where applicable, any conditions or restrictionsiclvhshould be imposed on the placing on the
market and/or specific conditions or restrictiorr fuse and handling, including post-market
monitoring requirements based on the outcome ofileassessment and, in the case of GMOs or
food/feed containing or consisting of GMOs, comtis for the protection of particular
ecosystems/environment and/or geographical areaddsive indicated in accordance with Articles
6(5)(e) and 18(5)(e) of Regulation (EC) No 1829200

The EFSA GMO Panel was not requested to give amiapion information required under Annex Il

to the Cartagena Protocol. Furthermore, the EFSAOGMnel did not consider proposals for labelling
and methods of detection (including sampling arel ittentification of the specific transformation

event in the food/feed and/or food/feed producenimfrit), which are matters related to risk
management.

EFSA Journal 2015;13(5):4083 6
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ASSESSMENT

1. I ntroduction

The genetically modified (GM) maize 5307 (Uniqueeritifier SYN-@53@7-1) was assessed with
respect to the scope of application EFSA-GMO-DE129%, taking into account the appropriate

principles described in the applicable guidanceudwmnts (EFSA, 2006a, b; EFSA GMO Panel,
2010c); and, whenever possible, also the curreidiagae documents (EFSA GMO Panel, 2011a, b).
The risk assessment presented here is based arfdhation provided in the application relating to

maize 5307 submitted in the EU, scientific commemtised by the Member States and relevant
scientific publications.

Maize 5307 expresses a chimeric Cry protein, desggheCry3.1Ab, which is based on a modified
Cry3A protein (mCry3A) derived frorBacillus thuringiensisubsptenebrionisand the CrylAb from
B. thuringiensissubsp.kurstaki strain HD-1. The protein confers resistance toabertoleopteran
pests. The expression of the phosphomannose issen@Pdl) protein is used as a marker for the
selection of transformants.

The genetic modification in maize 5307 is intente@nprove agronomic performance only and is not
intended to influence the nutritional propertigse processing characteristics or the overall use of
maize as a crop.

The scope of application EFSA-GMO-DE-2011-95 isifaport, processing, and food and feed uses
of maize 5307 and does not include cultivatiorhie European Union (EU). Thus, maize 5307 will be
imported into the EU for food or feed uses in thms way as any commercial maize variety. Possible
food and feed products include starch, syrup, ethamize oil, flakes, coarse and regular gritsree
and dusted meal, flour, maize germ meal, maizeeglahd maize gluten meal.

2. Issuesraised by the Member States

The comments raised by Member States are addréssédnex G of the European Food Safety
Authority (EFSA) overall opiniofand were taken into consideration during the evalnaof the risk
assessment.

3. Molecular characterisation
3.1 Evaluation of relevant scientific data

3.1.1. Transformation processand vector constructs

Immature embryos of a proprietary maizgeg mayd..) line, NP2222, were transformed with the
plasmid vector pSYN12274 usidgyrobacterium tumefacierfalso known afkhizobium radiobactgr
strain LBA4404. The regeneration of the transforrigslie was achieved after a callus pHase.

The plasmid pSYN12274 includes one T-DNA that cmstaheecry3.1Abgene expression cassette,
providing expression of modified eCry3.1Ab proteand thepmi gene expression cassette, providing
expression of a PMI proteth.

The T-DNA present in plasmid pSYN12274 contains filiowing elements between its respective
right and left border region:

e ecry3.1Abgene expression cassette consisting of the CMPqisy fromCestrum Yellow Leaf
Curling Virus coding sequence for the engineered eCry3.1Aleproterminator sequence from

7 Available online: http://registerofquestions.efsaapa.eu/roqFrontend/questionLoader?question=EFS811-00310
8 Dossier: Part I—Section C1.
® Dossier: Part —Sections C2, C3, D1.
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the nopaline synthased9 gene fromA. tumefaciensproviding a polyadenylation signal. The
ecry3.1Abgene is based on tloeylAband the modifieary3A (mcry3A) genes derived frorB.
thuringiensisand consists of a fusion between therid of the rary3Adomain (459 amino acids)
and the 3end of thecrylAbdomain (172 amino acids). Upstream of the@yBAdomain, a 67-bp
oligomer extension was introduced during the ergging process and is translated into 22 amino
acid residues at the N terminus of the chimerio/8Ab *°

* pmi gene expression cassette consisting of the promener first intron from the maize
polyubiquitin geneZmuUbiln); pmigene fromEscherichia colencoding PMI, allowing selection
of transformants using mannose as the sole cadimees terminator sequence from the nopaline
synthasen{og gene fromA. tumefaciengroviding a polyadenylation signal.

Additional functional elements in the plasmid veqgtositioned outside the T-DNA (and not expected
to be transferred into the maize genome), were/S1 andrepA the origin of replication and
replicase genes, respectively, both derived fromRbeudomonas aeruginogdasmid pVS1 and
required for the maintenance of the plasmid veittgkgrobacterium virG, regulator of virulence in
A. tumefaciensoriColE1, the origin of replication required for thaimenance of pSYN12274 .
coli; aadA from E. coli transposon Th coding for a streptomycin adenyltransferase emzym
conferring resistance to spectinomycin and streptdmfor selection of the plasmid iB. coli and
Agrobacterium

3.1.2. Transgeneconstructsin the genetically modified plant™

The DNA sequences inserted in maize 5307 were ctaaised by Southern blot analysis, polymerase
chain reaction (PCR) and sequencing of both theriresd flanking regions.

Southern analysis indicated that maize 5307 cositairsingle insert with one copy of the intact
ecry3.1Aband pmi expression cassettes. The insert and copy numbex eonfirmed by multiple
restriction enzyme/probe combinations covering ThBNA region and the flanking regions. No
signal was observed, with the probe correspondirige pSYN12274 vector backbone.

The nucleotide sequences of the entire insert,aedlsas 1 kb of both 'sand 3 flanking regions were
determined from maize 5307. The sequence of thertimenfirmed the conclusions drawn from the
Southern analyses. Comparison with the sequen@S¥N12274 indicated that the insert in maize
5307 contained a single nucleotide difference 48giream of the CMP promoter. Furthermore, the
entire right border including 3 bp of non-codingjgence at the'®nd of the insert and 8 bp of the left
border, were absent. None of the differences infted the functionality of the insert. The possible
interruption of known endogenous maize genes byirikertion in maize 5307, was evaluated by
bioinformatic analyses of the pre-insertion locusl dhe genomic sequences flanking the insert.
Comparison of the sequences of the flanking regionmaize 5307 with the conventional maize
genomic sequences indicated a 33-bp deletion ateraNA at the insertion site. BLASTN searches
were performed against a plant EST (Expressed $equ&ag) database and a non-redundant
nucleotide database and BLASTX searches againgtnaretdundant amino acid database. These
bioinformatic analyses did not reveal the intenmptof any known endogenous gene in the maize
5307 flanking regions? BLASTN analysis of the flanking sequences did advalignments with
multiple maize BAC clones and suggested that tkertris located in a repetitive region of the maize
genome.

The results of segregation (see Section 3.1.4.pandformatic analyses established that the insert
located in the nuclear genorte.

10 possier: Part I—Section C3.

11 Dossier: Part I—Section D2.

12 Dossier: Part | —Section D2.4; additional inforinat 12/06/2014, 28/07/2014 and 24/03/2015.
1 Dossier: Part | —Sections D2.4, D5; additionabmfation: 12/06/2014 and 28/07/2014.
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In order to assess whether the open reading fré@REs) present within the insert and spanning the
junction sites give rise to any safety issues,rtpatative translation products were compared with
databases for similarities to known allergens amdns relevant for humans and/or animals using
suitable algorithms. By using an 80-amino-acidisgdvindow approach, a sequence identity greater
than 35 % between putative translated productsvef®RFs and known allergens were found by the
applicant. Three ORFs are not in the codon franenaed to be expressed, do not include an ATG
start codon and do not have known promoters inecfoeximity. Another ORF is not in the codon
frame intended to be expressed and does not ineludel G start codon. Although the fifth ORF is in
the codon frame intended to be expressed and hA3 @nstart codon, the applicant determined that
the ATG start codon is upstream of the transchiptgtart site. The transcription start site was
determined in Stavolone et al. (2003) and Sah@o. €2014). Based on all available information, the
EFSA Panel on Genetically Modified Organisms (GMénél) is of the opinion that the likelihood
that these ORFs are both transcribed and transhatadize 5307 is negligible.

No significant similarities with known allergens n@found with the eCry3.1Ab protein. There was a
match of eight identical amino acids between thgueace encoding PMI angparvalbumin from
Ranasp. CH2001. This is discussed further in Sectidris.

Bioinformatic analyses revealed no relevant sirtiés between the amino acid sequence of PMI and
known toxic proteins.The applicant identified redav similarities between the amino acid sequence of
eCry3.1Ab and parasporins, which might act as oyiot proteins on mammalian cells, mainly
tumoral. The assessment of the toxicity of eCry®.1ér humans and animals is discussed in Section
5.1.2.

3.1.3. Information on the expression of theinsert™

Levels of the eCry3.1Ab and PMI proteins were asadly by enzyme-linked immunosorbent assay
(ELISA) in material harvested from replicated figfehls across four locations in the USA in 2008.
Samples analysed included leaf, root and wholetplainfour growth stages (whorl, anthesis, maturity
and senescence), grain samples at maturity andgcamee, and pollen samples at anthesis. Data on
forage was not provided. The mean values and raofyé®e eCry3.1Ab and PMI protein levels in
mature grains (n =5 per location) are summari3ée mean eCry3.1Ab level across all sites was
6.19ug/g dry weight (dw) (SD = 1.87), with a range 0832-9.64ug/g dw. The mean value for PMI
levels was 2.089/g dw (SD = 0.49) with a range of 1.04—-3,81/g dw.

3.14. Inheritanceand stability of inserted DNA™

Stable integration of the insert was confirmed byt8ern analysis over four maize 5307 generations
and the insert followed the Mendelian inheritanedtgrn of a single locus. This was supported by
real-time PCR analyses of tkeery3.1Abandpmi genes. Stability in expression was demonstrated by
ELISA analyses of eCry3.1Ab and PMI protein lewaler four generations.

3.2. Conclusion

The molecular characterisation data provided byajmy@icant establish that the genetically modified
maize 5307 contains a single insertion consistihgvo intact expression cassettexify3.1Aband
pmi). No other parts of the plasmid used for transtifom are present in the transformed plant.
Bioinformatic analyses of the ORFs spanning thetjon sites within the insert or between the insert
and genomic DNA did not give rise to safety issuUg@squence identities greater than 35 % with
allergens were found in putative translation pragluof ORFs newly created by the genetic
modification, but the likelihood that these ORFs hoth transcribed and translated in maize 5307 is
negligible.

1 Dossier: Part —Section D3; additional informatid2/06/2014.
1 Dossier: Part —Sections D2.3, D5.
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Bioinformatic analyses revealed relevant similestbetween the amino acid sequence of PMI and a
known allergen. Relevant similarities were alsmtdieed between eCry3.1Ab and potential cytotoxic
proteins. These are further assessed for theivaete for food and feed safety in Section 5. The
stability of the inserted DNA was confirmed overve®l generations and a Mendelian inheritance
pattern was demonstrated. The levels of the eCAyB8ahd PMI proteins in maize 5307 were obtained
and reported adequately.

4. Comparative analysis
41. Evaluation of relevant scientific data

4.1.1. Choiceof comparator

Field trials for the comparative compositional gs&é of maize 5307 and its conventional counterpart
were carried out at six locations in the USA in @60at eight locations in the USA in 206@nd at
eight locations in Argentina during the 2011/2018wgng seasor® The agronomic and phenotypic
characteristics of maize 5307 and its conventigonahterpart were evaluated at field trials perfame
at five locations in the USA in 2087and at 12 locations in the USA in 2088 he locations selected
in the USA and in Argentina represent major mai@@sgng areas. The conventional counterpart in
these field trials was the non-GM maize NP2171/Ng@24vhich has a similar genetic background to
maize 5307, as shown in the pedigree cham. addition, in 2009, eight commercial non-GM
varietie$” were grown at eight locations in the USA (Table1rain and forage samples were
harvested for compositional analysis.

Tablel: Overview of comparative assessment studies witlzera307

Study focus Study details Conventional Non-GM maize
counterpart varieties

Composition of forage/harvested 2008, six locations in the 1 (NP2171/NP2460 -

grain USA

Composition of forage/harvested 2009, eight locations in thel (NP2171/NP2460 -
grain USA

Composition of forage/harvested 2011/2012, eight locations1 (NP2171/NP246)0 -
grain in Argenting*

Agronomic and phenotypic 2007, five locations in the 1 (NP2171/NP246)0 -
characteristics USA

Agronomic and phenotypic 2008, 12 locations in thel (NP2171/NP2460 -
characteristics USA

Establishment of natural 2009, eight locations in the—*° 8"
compositional variation USA®

16 Stanton (MN), Janesville (WI), New Haven (IN), &y (IL), Marshall (MO), Bloomington (IL).

7 york (NE), Swanton (OH), Deerfield (MI), Richlanthj, Seymour (IL), York (NE), Kimballton (IA), EliHorn (1A).

18 Tacuari, Berdier, Chacabuco, San Patricio, Carmekreieo, Arroyo Dulce, Arrecifes, El Crisol.

19 Brookings (SD), Waldorf (MN), Corwith (IA), Green Wey (IL), El Paso (IL).

20 Brookings (SD), Minnesota Lake (MN), Northfield (NMNJanesville (WI), New Haven (IN), Beaver CrossitNE], El
Paso (IL), Bloomington (IL), Shirley (IL), St. JogeflL), La Salle (IL), Marshall (MO).

21 Dossier: Part I—Section D7.2/Appendix 27, Vol. 1.

2 The eight commercial non-GM maize varieties weke RANSAS, NK SYMBA, X36344, NK THERMO, H-7191, H-
6044, H-6218, H-7540.

2 york (NE), Fulton (OH), Lenawee (MI), Richland (IA$eymour (IL), York (NE), Audobon (IA), Shelby (A

24 pdditional information: 29/01/13, Appendix B5.

2 Dossier : Part —Section D7.2/Appendix 30.

28 Neither maize 5307 nor the conventional counténpas included in these field trials.
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4.1.2. Agronomic and phenotypic characteristics

Based on data collected in the USA at five location2007 and at 12 locations in 2008, the applican
performed a comparative assessment of 17 phenaaypi@gronomic characteristics and two disease
resistance traits of maize 5307 and its convenlti@oanterpart in 2007 and three additional
phenotypic and agronomic characteristics (% shaptaets, early root lodging, push test) to therl7 i
2008’. As one location planted in 2007 had a signifisanielayed planting date, the data were
analysed excluding this location. The applicantlyseal the data for each season in an across-site
analysis using an analysis of variance (ANOVA), ethidentified statistically significant differences
between maize 5307 and its conventional counteffparthe endpoints ‘heat units to 50 % pollen
shed’, plant height and grain moisture in 2007 giradn yield in 2008 (Table 2). In all cases theuesl
were slightly higher for maize 5307 in comparisontite conventional counterpart. When the field
trials in 2007 were analysed without the Corwith, llocation, for which the applicant claimed there
was a one-month delay in planting compared withother locations, the parameter ‘plant height’ was
no longer statistically significantly different. Wh analysed by &test at each site separately, grain
yield was statistically significantly different ahe location in 2008, whereas grain moisture showed
differences at two locations in each of the 200d 2008 growing seasons. The EFSA GMO Panel is
of the opinion that these differences do not gise to any food and feed safety concerns. The
potential impact of the differences on the envirenmms further discussed in Section 6.1.1.1.

Table2: Statistically significant agronomic and phenotypiifferences across locations in field
trials in 2007 and 2008 (the mean values, togetiitbrthe standard error of the means, are given).

2007 season 2008 season

M aize 5307 Conventional M aize 5307 Conventional

counter part counterpart
Grain moisture (%) 179+ 0.2* 16.9+0.2 20.810. 20.3x0.1
Plant height (cm) 216 £ 1* 2101 247 £2 23912
Heat units to 50 % pollen shed 1230 + 1* 1247+ 1 3a32 1325+ 2
Grain yield (kg/ha)** 9380 + 160 9660 + 160 951a50* 8700 + 150

* Significance assigned at< 0.05level.

** Data converted to metric units from original uéts of measurements provided by the applicantushkls/acre (Bu/A):
maize 5307 149.5 + 2.52 Bu/A vs. conventional cerpurt 154 + 2.52 Bu/A in 2007; maize 5307 151834 Bu/A vs.
conventional counterpart 138.6 + 2.40 Bu/A in 2008e bushel of maize (US trade unit) correspondstttos (25 kg) of
maize.

4.1.3. Compositional analysis

The compounds selected to be analysed in grainf@made followed the OECD recommendations
(OECD, 2002). In forage, nine parameters (protkit), ash, moisture, carbohydrates by calculation,
acid detergent fibre, neutral detergent fibre, icab¢ phosphorus) were analysed and, in grain, 59
parameters were analys&Thirteen additional fatty acids were measured bot statistically
analysed because levels were below the limit ohtfigation. For each season, the statistical aisly

27 The following agronomic/phenotypic parameters weesasured: number of barren plants, number of phaith dropped
ears, number of emerged plants, early emergenainigarly growth vigour, ear height, % grain maist % snapped
plants, early root lodging, plant population atvest, heat units to 50 % silking, heat units t&6@ollen shed, late season
intactness, leaf colour rating, late root lodgipkant height, push test, stalk lodging, test weighdain yield.

2 For the compositional analysis, the following maeters were measured in grain: moisture, protei, &sh,
carbohydrates, acid detergent fibre (ADF), neutedérgent fibre (NDF), total dietary fibre (TDF)asch, calcium, copper,
iron, magnesium, manganese, phosphorus, potasseiamium, sodium, zing-carotene, thiamine, riboflavin, niacin,
pyridoxine, folic acida-tocopherol, alanine, arginine, aspartic acid, ingstglutamic acid, glycine, histidine, isoleucine,
leucine, lysine, methionine, phenylalanine, praliserine, threonine, tryptophan, tyrosine, valipalmitic acid, stearic
acid, oleic acid, linoleic acid, linolenic acidaahidic acid, eicosenoic acid, behenic acid, feratid, furfural, inositolp-
coumaric acid, phytic acid, raffinose, trypsin initor.
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was a combined-site ANOVA to compare maize 530N wg conventional counterpart. In the 2008
field trials, the levels of 16 components (selenisodium, furfural and 13 fatty acids) were beltw t
limit of quantification in the majority of the aryses and were excluded from the statistical
comparison, while in the 2009 field trials, thedssof 18 components (selenium, sodium, furfural,
raffinose and 14 fatty acids) were below the liafiuantification for the majority of the analyssawd
excluded from statistical comparison. Moisture iraig was not statistically analysed due to
mechanical drying.

In the case of forage, no compositional differene&se observed between maize 5307 and the
conventional counterpart. The statistical analgdithe compositional data of grain harvested from
field trials in the USA identified seven statistlgasignificant differences between maize 5307 #rel
conventional counterpart in the 2008 season anth XBe 2009 season. The level of five of these
components were different in both seasons (16:ipalacid, 18:0 stearic acid, 18:3 linolenic acid,
20:1 eicosenoic acid; anfl-carotene) (Table 3). The endpoint values for camps showing
differences were within the ranges of the non-GMetges grown in separate field trials in the USA i
2008 and 2009.

Table3: Statistically significant compositional differencasross locations for grain in the field
trials in 2008 and 2009 (the mean values, togetiitbrthe standard error of the means, are given).

2008 season 2009 season 2009 season
Maize 5307 Conventional Maize 5307 Conventional Non-GM
counterpart counterpart varietiesrange

Fat 4.54 £ 0.067 4,72 £0.067 4.26 + 0.09* 458 +0.09 2.74-4.89

(% dw)

Palmitic acid 15.7 £ 0.1* 15.2+0.1 15.2 +0.1* 149+0.1 1019-9

(% total FA)

Stearic acid 1.74 + 0.06* 1.81 +0.06 1.55 + 0.02* 1.61 +0.02 .38-2.08

(% total FA)

Linolenic acid 1.60 + 0.6* 1.50+0.6 1.64 + 0.01* 1.55+0.01 1-2.14

(% total FA)

Arachidic acid  0.392 + 0.005 0.387 £0.005 0.363 £0.005* 0.36R@H5  0.338-0.460
(% total FA)

Eicosenoic acid 0.250+£0.003*  0.242+0.003  0.249 £ 0.002*  0.24@.602 0.228-0.333
(% total FA)

Copper 1.52+0.25 1.89+0.25 1.25 + 0.06* 143+0.06 975.7.46
(mg/kg dw)

B-Carotene 1.55 +0.05* 1.76 £ 0.05 1.51 +0.07* 1.68+0.07 .81-2.59
(mg/kg dw)

a-Tocopherol 9.3+0.55 9.0+0.55 8.5+0.21* 8.0+£0.21 5.8618
(mg/kg dww)

Riboflavin 1.98+0.1 1.98+0.1 2.32+0.07* 2.08 £ 0.07 £346
(mg/kg dw)

Pyridoxine 6.92 +0.17* 7.37£0.17 5.58 +0.13 5.69+0.13 3038.58
(mg/kg dw)

Folic acid 0.40 + 0.02* 0.38 +0.02 0.41 +£0.02 0.43+0.02 1790.52
(mg/kg dw)

* Significance assigned at< 0.05level.
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Given that PMI is an enzyme involved in carbohyelratetabolism, information on the levels of
specific compounds linked to the mode of actionPdl in maize 5307 and in its conventional
counterpart was requested by the EFSA GMO Panebrder to assess the likelihood of the
occurrence of unintended effects. In responseisoréiquest, the applicant provided the results of an
analysis of monosaccharides and disaccharidesy sligahols, and their phosphorylated forms, in
grain derived from maize 5307 and its conventi@mminterpart grown in an additional field study at
eight locations in Argentina during the 2011/20¥Bvgng season. Various statistically significant
increases (of approximately 15%) were observedhen dontent of several of these carbohydrates
(mannose 6-phosphate, fructose 6-phosphate, frjatog-inositol, sucrose) in maize 5307 compared
with the conventional counterpart in the combinge-analysis (and in no or a limited number of per-
location statistical analyses for each of thesampaters). These were not considered to be atthlauta
to the newly expressed PMI enzyme, based, amongr ddctors, on the lack of a plausible
biochemical mechanism that could account for tlesgmce and direction of the differences observed
in these components, and on the absence of effectther carbohydrates. These results are in line
with previous assessments of GM plants expressippPoteins by the EFSA GMO Panel (EFSA,
2009a; EFSA GMO Panel, 2012).

The EFSA GMO Panel did not identify a significaiffetence in the composition of forage and grain
of maize 5307 that needs further assessment reggiaihd and feed safety.

4.2. Conclusion

Based on the agronomic and phenotypic charact=isfi maize 5307 tested under field conditions,
some differences were noted in maize 5307 compartdits conventional counterpart (i.e. higher
‘heat units to 50 % pollen shed’, higher grain mwuis and higher plant height in 2007 field trials;
higher grain yield in 2008 field trials). These addressed in Section 6.

The EFSA GMO Panel concluded that none of the wiffees identified in the composition,
agronomic and phenotypic characteristics of graid #orage obtained from maize 5307 required
further assessment regarding food and feed safety.

5. Food/feed safety assessment
5.1. Evaluation of relevant scientific data

5.1.1. Effect of processing

Based on the outcome of the comparative assessthengffect of processing maize 5307 is not
expected to be different from that of processingvemtional maize.

5.1.2. Toxicology

Maize 5307 expresses two new proteins, eCry3.18bfecring insect resistance, and PMI, used as a
selection marker (see Section 3).

5.1.2.1. Protein used for safety assessment

Given the low expression levels of the eCry3.1Af@n in maize 5307 and the consequent difficulty
of extracting enough protein from the GM plant fisignt amounts of the protein were produced in an
E. coli system (strain DHp. The structural and functional equivalence of #tery3.1Ab protein
derived fromE. coli with that expressed in maize 5307 (leaves) wasvshioy immunoblotting,
glycosylation analysis and insecticidal activitgpfide mass mapping analysis was also performed on
the E. coli- and the maize 5307-expressed proteins. Both eCGkip3droteins react to the same
antibody upon Western blot analysis and have aread®d molecular weight of 73.7 kDa (plant
derived) and 74.8 kDaE( coli derived, confirmed by mass spectrometry), respelgti The higher

2 additional information: 29/01/2013
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molecular weight of th&. coliproduced protein is due to seven additional anaitids introduced at
the N-terminus to facilitate protein purificatiom ithe microbial system (histidine-tag). An
immunologically positive band of 150 kDa was nofied the E. coliproduced protein, probably
representing a dimer. Both proteins were not glyleded and showed insecticidal activity. The
peptide mass mapping analysis identified 76 % an&o8of the predicted amino acid sequence of
eCry3.1Ab for the maize 5307- ariel coliproduced proteins, respectively. N-terminal arialys
confirmed the expected N-terminal amino acid seqedor both proteins. N-terminal acetylation, a
common modification known for plant-expressed prigewas observed in the maize 5307-derived
eCry3.1Ab.

The EFSA GMO Panel accepts the use of&heoli-produced eCry3.1Ab protein in the safety studies,
as it was demonstrated to be equivalent to the-plarduced one.

The PMI protein expressed in maize 5307 has besesasd in the context of previous applications
(EFSA GMO Panel, 2012; EFSA, 2013a,b). No safetycems were identified by the EFSA GMO
Panel for humans or animals.

5.1.2.2. Toxicological assessment of the newly expressein®
a) Bioinformatic analyses

Bioinformatic analyses of the amino acid sequentdhe PMI protein revealed no significant
similarities to proteins known to be toxic to hunaard animals.

As indicated in Section 3, the applicant identifigignificant similarities between the amino acid
sequence of eCry3.1Ab and parasporin proteinssparas are non-haemolytic and non-insecticidal
B. thuringiensigand related bacteria) parasporal proteins thavstytotoxic activity on mammalian
cells (predominantly tumoral in origin). Cytotoxiciis achieved after proteolytic processing by
apoptosis or plasma membrane increased permedQlidya, 2009).

b) In vitro degradation studies

The resistance of the eCry3.1Ab protein to degraddty pepsin was studied in solutions at pH ~ 1.2.
The integrity of the test protein in samples takervarious time points was analysed by sodium
dodecyl sulphate polyacrylamide gel electrophoréSi3S-PAGE) followed by protein staining or by
Western blotting. No intact protein (ca. 74 kDa)swseen after 30 seconds of incubation. Short
fragments of 4 kDa and 5 kDa in the protein-stailgiiS-PAGE gel were observed in samples
exposed to pepsin for 10 minutes. By Western hhatlysis, these fragments were found to be not
immunologically reactive to a polyclonal antibodyaanst eCry3.1Ab.

In the application EFSA-GMO-DE-2011-95, the appticaresented an additional vitro degradation
study with the PMI protein that confirmed the outwo of a previousn vitro degradation study
assessed by the EFSA GMO Panel (EFSA GMO Pane?)201

c) Acute toxicity

In an acute oral toxicity study in Crl:CD-1 (ICR)iae, the eCry3.1Ab protein expressedBncoli
induced no adverse effects after administratioa single dose of 1 720 mg/kg body weight. In the
application EFSA-GMO-DE-2011-95, the applicant preed an additional acute toxicity study with
the PMI protein that confirmed the outcome of avjmes acute oral toxicity study assessed by the
EFSA GMO Panel (EFSA GMO Panel, 2012).

The EFSA GMO Panel considers that acute toxicsirig of the newly expressed protein is of little
value for the risk assessment of the repeated hamaranimal consumption of food and feed derived
from GM plants.

EFSA Journal 2015;13(5):4083 14
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d) 28-day repeated dose toxicity study

Following a request by the EFSA GMO Panel, the iappt provided a 28-day repeated dose oral
toxicity study on eCry3.1Ab in raf8 This includes the results of two separate experisehe second
one being a repetition to collect missed data (lveight). In the first experiment, five groupshén
Wistar Crl: WI (Han) rats (five per gender per grolhoused at two and three per cage) were
administered the eCry3.1Ab protein (producedincoli) by gavage at dose levels of 0.36, 3.36 or
33.6 mg/kg body weight (bw) per day, the vehicle, water for injection (vehicle control group), or
bovine serum albumin (BSA, 33.6 mg/kg bw per daytgin control group). During the study, all
animals were checked daily for mortality and clahlisigns. Body weights and feed consumption were
measured twice weekly, and water consumption wastored weekly. Ophthalmoscopy was carried
out before the start of the treatment (all animatg) during week 4 (high-dose group and both cbntro
groups). Detailed functional examinations (includimotor activity) were conducted for all animals
during week 4. After 28 days of treatment, bloothgles were taken for haematology, coagulation
and clinical chemistry analyses. The animals weeraopsied and macroscopically examined; organ
weights were determined and tissues for histopagfyoexamination were taken in accordance with
OECD Test Guideline (TG) 407 with the exceptionlivér weight. Histopathological examination
was performed on both control groups and the hmgedyroup. As liver weight was not recorded, the
study was repeated in accordance with the samealbdessign, but only liver weights were measured.
Blood and liver samples were taken but not evatiiate

The EFSA GMO Panel requested a 28-day toxicityystfdsufficient statistical power in rodents to
support the safety assessment of eCry3.1Ab, patigiwconsidering the lack of history of exposuve t
this protein in humans and animals. However, theysprovided by the applicant is not considered
adequate by the EFSA GMO Panel for both the folhgwieasons:

* The use of datasets from two separate experimeets bt allow the integrated interpretation
of findings, specifically with reference to poterteffects to the liver;

* The number of animals (five rats per gender peugrdwo or three per cage) is considered
insufficient by the EFSA GMO Panel (see EFSA GMMdta2011a); moreover, the dataset
per treatment and gender is derived from a mixafrendependent values (two cages) and
dependent values (two or three animals per cage).

Therefore, the EFSA GMO Panel can not concludehensafety of the newly expressed eCry3.1Ab
protein.

5.1.2.3. Toxicological assessment of new constituents dtieer proteins

Maize 5307 does not show any compositional diffeeeto its conventional counterpart that would
require further assessment (see Section 4.1.3).fuktber food and feed safety assessment of
components other than newly expressed proteiresjisined.

513. Animal studieswith thefood/feed derived from GM plants

A 49-day feeding study using chickens for fattenfhgth sexes) was providétin this study, 540

broilers (Heritage, day-old) were randomly allochieto three diet treatment groups with 180 chicks
per treatment (15 birds of the same sex per pehl@mpens per treatment including six with males
and the other six with females). Maize 5307 was gam@d with its conventional counterpart and a
non-GM commercial variety (NCSU 2007 maize). Gnas obtained from plants of maize 5307 and
its conventional counterpart grown under the samamdsrd local agricultural practices. Before
formulating the diets, the grain was analysed foyxpmates, amino acids and mycotoxins. The
chickens were fed starter (days 1-15), grower (d&y84) and finisher (days 35-49) diets containing
52-54%, 56-58 % and 61-63 % of maize, respectivithe diets were adjusted according to the

%0 Additional information: 29/01/13.
31 Dossier: Part —Appendices 38 and 38.1.
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standards of the Dutch Central Feed Bureau (CVB12@002) and the National Research Council
(NRC, 1994). The feed conversion ratio was caledlats feed consumed by live body weight per pen.
The concentrations of the newly expressed protgere determined in the grain and the pelleted diets
by ELISA and, as expected, a reduction followingdfigorocessing was observédeed and water
were provided to the birds fad libitumintake.

Chickens were observed twice daily for clinicalnsigany deaths were recorded. Body weight and
feed intake were measured on days 1, 16, 35 andt4fay 50, two birds per pen were taken for post-
mortem carcass evaluation (dressing percentagghtvei thighs, breast, wings, drums and abdominal
fat). A two-way ANOVA (diet and gender) was applieging the pen as the experimental unit, for
performance parameters. A one-way ANOVA was usedarialyse the gender-specific carcass
parameters using individual data. A direct comuearigas also made between the group fed the GM
diet and that fed the conventional counterpart.

The EFSA GMO Panel could not evaluate the outcofrthis study, because of weaknesses in the
study conduct and reporting. This included (i) tepancies between the number of animals included
in the study and that for which results have besponted; (ii) insufficient details given for the
statistical evaluation and taking feed sampleg;ificonsistency in the content of eCry3.1Ab andIPM
proteins in the different diets; and (iv) a markkfierence between intended and analysed values of
dietary protein.

5.14. Allergenicity

The strategies to assess the potential risk ofgaltecity focus on the source of the recombinant
protein, on the potential of the newly expresseatgin to induce sensitisation or to elicit allergic
reactions in already sensitised persons and onhehdhe transformation may have altered the
allergenic properties of the modified plant.

5.1.4.1. Assessment of allergenicity of the newly expregweteing®

A weight-of-evidence approach was followed, takintp account all of the information obtained on
the newly expressed proteins, as no single piecinfofmation or experimental method yields
sufficient evidence to predict allergenicity (EFS2Q06a; Codex Alimentarius, 2009; EFSA GMO
Panel, 2011a).

The newly expressed eCry3.1Ab protein is basedused partial sequences of the mCry3A and
CrylAb proteins, which are both derived frdsn thuringiensisa bacterium not considered to be a
common allergenic source. Bioinformatic analysesh& amino acid sequence of the eCry3.1Ab
protein using the criterion of 35 % identity in andow of 80 amino acids revealed no significant
similarities to known allergens. In addition, thgphcant performed analysssarching for matches of
eight contiguous identical amino acid sequencewdm this newly expressed protein and known
allergens, which confirmed the outcome of the aboemtioned bioinformatic analyses showing no
similarities to known allergens. The study on mesise to degradation by proteolytic enzymes
presented in the current application has been ibescin Section 5.1.2.2 and did not give rise to
safety concerns.

The toxicity study with the eCry3.1Ab protein preta in this application was considered inadequate
by the EFSA GMO Panel (see Section 5.1.2.2), aackfore potential adverse effects including those
on the immune system cannot be assessed.

With regard to the PMI protein in maize 5307, tleme coding for this newly expressed protein was
derived fromE. coli, which is not considered to be a common allergestiarce. Bioinformatic
analyses of the amino acid sequence of the PMlepraising the criterion of 35 % identity in a

%2 protein concentrations (ug/kg of dry weight) meadun the maize grain, starter diet, grower diet finisher diet are, for
eCry3.1Ab 4.71, 2.13, 0.34 and 0.38; and, for PM500.67, below limit of detection (LoD), below LoD
3 Dossier: Part |—Section D7.9.1; additional infotioa: 12/06/14, 28/07/14 and 24/03/15.
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window of 80 amino acids revealed no significamhikdrities to known allergens. In addition, the
applicant performed analysesarching for matches of eight contiguous identiaalino acid
sequences between this newly expressed proteikraowin allergens. An identical eight-amino-acid-
long sequence match between the PMI protein amdgadllergen (i.ea-parvalbumin fromRanasp.
CH2001) was reported. This identical match in PNMbwpreviously assessed by the EFSA GMO Panel
and no safety concerns were identified (EFSA GM@eRa2012). The data assessed included an
immunoblotting analysis provided by the applicaritene serum from the same allergic individual
reported in the literature to react to the frogaélgrgen inRanasp. CH2001 did not bind to PMI. The
study on resistance to degradation by proteolyticymes presented in the current application
confirmed the outcome of a previousvitro degradation study assessed by the EFSA GMO Panel
(EFSA GMO Panel, 2012; see also Section 5.1.21#8rdis no information available on the structure
or function of the newly expressed PMI protein tivauld suggest an adjuvant effect resulting in or
increasing an eventual immunoglobulin (Ig) E resgoto a bystander protein.

The EFSA GMO Panel has previously evaluated thetywaff the PMI protein in the context of other
applications and no concerns on allergenicity wdestified (e.g. EFSA GMO Panel, 2012; EFSA
2013a,b).

In the context of this application, the EFSA GMnPlaconsidered that there are no indications that
the newly expressed PMI protein in maize 5307 negltergenic.

5.1.4.2. Assessment of allergenicity of the whole GM ptant

To date, maize has not been considered to be a conatergenic footf (OECD, 2002), and
therefore the EFSA GMO Panel did not request erpartal data to analyse the allergen repertoire of
GM maize. The EFSA GMO Panel regularly reviews dvailable publications on food allergy to
maize (e.g. EFSA, 2013b).

For the allergenicity assessment of the whole Gadhipin maize 5307, the EFSA GMO Panel took
into account the data from the molecular charasza&an, the comparative analysis and the assessment
of the newly expressed proteins. Considering that dafety assessment of the eCry3.1Ab protein
could not be completed (see Sections 5.1.2.2 &@hd.B), no conclusions could be reached regarding
the overall allergenicity of maize 5307.

5.1.5. Nutritional assessment of GM food/feed

The intended trait of maize 5307 is insect restgamwith no intention of altering the nutritional
parameters. Comparison of the nutrients and amtiemis of maize 5307 with its conventional
counterpart did not identify differences that woultjuire further safety assessment (see Section
4.1.3). From these data, an impact on the nutatisalue of maize 5307-derived food and feed is not
expected.

516. Post-market monitoring of GM food/feed

As the EFSA GMO Panel could not complete the sadsgessment of maize 5307, the EFSA GMO
Panel is currently not in a position to formulatey aecommendation for a potential post-market
monitoring of maize 5307.

5.2. Conclusion

The EFSA GMO Panel could not complete the food faed safety assessment of maize 5307 due to
the lack of an appropriate assessment of the eGkp3protein.

3 Dossier: Part |—Section D7.9.2.

% Directive 2007/68/EC of the European Parliamerd ahthe Council of 27 November 2007 amending Aniiéx to
Directive 2000/13/EC of the European Parliament ahdhe Council as regards certain food ingredie®3.L 310,
27.11.2007, p. 11-14.
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6. Environmental risk assessment and monitoring plan
6.1. Evaluation of relevant scientific data

Considering the scope of application EFSA-GMO-DHBPQ5, the environmental risk assessment
(ERA) is mainly concerned with (i) exposure of leazt to recombinant DNA in the gastrointestinal

tract of animals fed GM material and bacteria pnege environments exposed to faecal material, and
(i) accidental release into the environment ofbléagrains of maize 5307 during transport and
processing.

6.1.1. Environmental risk assessment

6.1.1.1. Potential unintended effects on plant fitness duhé genetic modificatidh

Maize is highly domesticated and generally unablgurvive in the environment without management
intervention. Maize plants are not winter hardyriany regions of Europe; they have lost their abilit
to release seeds from the cob and they do not @etside cultivated land or disturbed habitatshia t
agricultural landscapes of Europe, despite cuitivator many years. In cultivation, maize volunteer
may arise under some environmental conditions (miidters). Observations made on cobs, cob
fragments or isolated grains shed in the field mutiarvesting indicated that grain may survive and
overwinter in some regions, resulting in voluntegrssubsequent crops. The occurrence of maize
volunteers has been reported in Spain and otherpéan regions (e.g. Gruber et al., 2008). However,
maize volunteers have been shown to grow weaklyflameer asynchronously with the maize crop
(Palaudelmas et al., 2009).

As mentioned in Sections 4.1.1 and 4.1.2, fielddrivere carried out in the USA in 2007 and 2008 to
assess the agronomic and phenotypic performaatenaize 5307 in comparison with its conventional

counterpart. Several agronomic and phenotypic ctenaticd® were measured. Considering the scope
of application EFSA-GMO-DE-2011-95, special attentis paid to those agronomic characteristics that
may affect the survival, establishment and fitheSsnaize 5307 grains that could be accidentally
released into the environment, e.g. early and §taid count, plant vigour, grain test weight aiedtly

In the across-site analysis of 2007 field trialaahaize 5307 had a higher percentage grain mejstur
higher heat units to 50 % pollen shed and a highaart height than its conventional counterpart. In
the across-site analysis of 2008 field trial dagain yield for maize 5307 was significantly higher
than for its conventional counterpart (see TableAthough the 2007 field trial data show some
statistically significant differences in some paetens (i.e. grain moisture, heat units to 50 %qpoll
shed, plant height), the EFSA GMO Panel recognisasthese differences are small in magnitude.
The EFSA GMO Panel is thus of the opinion that tHeynot give rise to any environmental safety
concerns. Moreover, the 2007 field trial data iathcno difference in grain yield for maize 5307 and
its conventional counterpart.

The EFSA GMO Panel acknowledges the difference raingyield between maize 5307 and its
conventional counterpart in the 2008 field trigheTEFSA GMO Panel also notes that maize 5307 and
its conventional counterpart did not differ for etragronomic parameters that are likely to indieate
change in fitness potential of the GM maize, sughf@ example, number of emerged plants per plot
prior to thinning, early growth vigour and numbéptants at harvest.

Therefore, considering the scope of application AE310-DE-2011-95 and the poor ability of
maize to survive outside cultivated areas in casecsidental spillage, the EFSA GMO Panel

% Dossier: Part |—Section D7.

37 Dossier: Part —Sections D7.1, D7.2, D7.4 and Aypliees 20 and 21; additional information: 29/01/201

% The following agronomic/phenotypic parameters waeasured: number of barren plants, number of plaith dropped
ears, number of emerged plants, early emergencaivigarly growth vigour, ear height, % grain maist % snapped
plants, early root lodging, plant population atvest, heat units to 50 % silking, heat units t&6@ollen shed, late season
intactness, leaf colour rating, late root lodgipkant height, push test, stalk lodging, test weighdain yield.
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concludes that the aforementioned differences dbimdicate a change in the overall fitness,
invasiveness or weediness of maize 5307 that waide any relevant environmental safety concerns.

In addition to the data presented by the applidhet EFSA GMO Panel is not aware of any scientific
report of increased spread and establishment dfen¥807 or maize with comparable properties or of
any change in survival capacity, including ovenreririg.

Insect resistance against certain coleopteranttaests provides a potential agronomic advantage in
cultivation conditions involving infestation by tharget pests. However, survival of maize plants

outside cultivation or other areas is limited mgibly a combination of low competitiveness, the

absence of a dormancy phase and susceptibilitylaiot ppathogens, herbivores and cold climatic

conditions. Based on the inserted traits, the ERSKO Panel considers that these general
characteristics are unchanged in maize 5307. Torerefhe EFSA GMO Panel is of the opinion that

the likelihood of unintended environmental effedtge to the accidental release into the environment
of viable grains from maize 5307 will not diffepfn that of conventional maize varieties.

6.1.1.2. Potential for gene transfér

A prerequisite for any gene transfer is the avditgtof pathways for the transfer of genetic méér
either horizontal gene transfer of DNA or vertigahe flow via seed spillage and cross-pollination.

(a) Plant-to-bacteria gene transfer

Genomic DNA is a component of many food and feeddpcts derived from maize. It is well
documented that DNA present in food and feed besmubstantially degraded during processing and
digestion in the human or animal gastrointestiradtt However, a low level of exposure of fragments
of ingested DNA, including the recombinant fractiohsuch DNA, to microorganisms, especially
bacteria, in the digestive tract of humans, doroastid animals and other environments exposed to the
GM plant or plant material is expected.

Current scientific knowledge of recombination pEszEs in bacteria suggests that horizontal transfer
of non-mobile, chromosomally located DNA fragmeh&tween unrelated organisms (such as plants
to bacteria) is not likely to occur at detectableqtiencies under natural conditions (see EFSA,
2009a,b for further details).

Successful horizontal transfer would require statdertion of the transgene sequences into a lacter
genome and a selective advantage to be conferrettheotransformed host. The only mechanism
known to facilitate horizontal transfer of non-miebichromosomal DNA fragments to bacterial
genomes is homologous recombination. In the casgeqfience similarity between the transgenic
DNA and the natural variants of the gene in baategcombination could result in gene replacement
in bacteria. In the case of two pairs of sequengits sufficient length of identity and correct
orientation, recombination could facilitate thenster of insert sequences to bacterial recipiegts b
double homologous recombination.

Maize 5307 contains several genetic elements dklatorigin. These are the coding sequences of
the pmi gene fromE. coli and ofecry3.1Ah a synthetic gene that is based on ¢hglAb and the
modified cry3A (mcry3A) genes derived frorB. thuringiensisand consists of a fusion between the 5
end of theancry3Adomain (459 bp) and thé &nd of thecrylAbdomain (172 bp). Furthermore, maize
5307 also contains twoosterminator sequences originating from the Ti pliaisof Agrobacterium
tumefaciensWherea<. coliis considered to be prevalent in the main recgignvironment, i.e. the
gastrointestinal (Gl) tract of humans or anim8sthuringiensids not considered to be an inhabitant
of the GI tract of humans and animals, and, thus,presence of strains carrying/3A or crylAb
genes is expected to be very Idv.thuringiensisstrains can be isolated from soil and are freqyentl
found in material from the guts of various insddnsen et al., 2003). Equally, tumefaciensor its

3 Dossier: Part —Section D9.3.
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close relatives from the gen&hizobium is not expected to be prevalent in the Gl tréddwever,
occurrence of the recombinant genes outside theesdiate receiving environment, in habitats where
E. coli may also occur anB. thuringiensisor A. tumefacienss more abundant, cannot be ruled out
(Hart et al.,, 2009) and is therefore also taken @tcount for assessing the risks associated with
horizontal gene transfer.

On a theoretical basis (i.e. without any study g experimental evidence for the occurrence of
horizontal gene transfer in the case of GM food &edl derived from maize 5307 or any other GM
plant), it can be assumed that, as an extremedyenagnt, homologous recombination may occur in the
environment between nucleotide sequences of themt@oantecry3.1Aband pmi genes and their
natural variants, as they may occur éary3.1Abin certainB. thuringiensisstrains angmiin E. coli

or other bacteria, witpmigenes providing sufficient sequence identity.

The nosterminator sequences present in maize 5307, edthaMength of 200 bp, may facilitate
double homologous recombination with correspondioggenes on Ti plasmids of environmenfal
tumefacienstrains. Theoretically, such a recombination coakllt in the acquisition of themi gene

on natural Ti plasmids and a possible decreaskerexpression potential of tiesgene due to the
replacement of part of its termination sequencéhlbyomi gene. Due to the conjugative gene transfer
system encoded by the Ti plasmid, i.e. tteesystem, the potential for transfer of thmi gene to
other bacteria that can serve as recipients offth@asmid could be enhanced (Zatyka and Thomas,
1998). Such bacteria would thereby gain the gernmtiential to utilise mannose as a carbon and
energy source. As theos sequence-flankedmi gene present in maize 5307 is contained within the
vir-system, environment&. tumefaciensvith a recombinant Ti plasmid would also gain tiapacity

to transfer thegmi gene to plant cells where it could be integrateéd ithe plant genome together with
the genes converting the plant cells to crown gatiour cells. The crown gall tumour cells would
thereby receive the genetic potential to produeedhzyme phosphomannose isomerase and, upon
expression, gain the capacity to convert mannogbo8phate to fructose 6-phosphate, which could
then be metabolised though gluconeogenesis (ZhamgHe et al., 2004), whereas non-transformed
cells cannot metabolise mannose 6-phosphate.

In addition to homology-based recombination proesssllegitimate recombination that does not
require the presence of DNA similarity between theombining DNA molecules is theoretically
possible. However, the transformation rates fegilimate recombination were considered to b&-10
fold lower than for homologous recombination (Hiillend Wackernagel, 2008; EFSA, 2009b).
lllegitimate recombination events have not beerded in studies that have exposed bacteria to high
concentrations of GM plant DNA (EFSA, 2009b). Thtigs process, in comparison to homologous
recombination, is not considered to contribute ificemtly to horizontal gene transfer events. In
comparison to the above-described homology-fatglitaecombination processes, the contribution of
illegitimate recombination is extremely low.

Both protein-encoding genes from bacteria are e¢gdlin maize 5307 by promoters optimised for
expression in plants: them®3.1Abgene of maize 5307 by a eukaryotic plant prom(iterived from
the Arabidopsis thalianaRbcS4 and thepmi gene by the promoter of thé&ea mayspolyubiquitin
gene. The expression of t@RBCS4—cry3.1Aand ZmUbilnt—-mar\ constructs in bacteria is
unknown, but generally the expression level of eyddac promoters in bacteria is inefficient (Warren
et al., 2008). Therefore, the acquisition of gmi gene by bacterial recipients, including those that
would receive a recombinant Ti plasmid (see abvahlikely to confer a high level of expression of
the enzyme phosphomannose isomerase. Plant @iisfdrmed with the Ti plasmid containing the
pmi gene could, however, considering the plant-derpreainoter, gain the capacity to utilise mannose
for growth. However, the replacement of part of tlesterminator sequence by tipeni gene would
result in decreased expression of nopaline synthesieh would decrease the utilisation of nopaline
by the plant cells.
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The following potential environmental implicatioase considered:

(1) Substitutive recombination between partial sequemdéehe synthetiecry3.1Abgene or the
pm gene with natural variants, as they may occunabitats receiving DNA of maize 5307
and bacteria would only replace natural variantgstutive recombination) and are therefore
unlikely to provide any new property connected tsedective advantage for the recipient
organisms (EFSA, 2009b).

(2) Bacterial recipients of Ti plasmids with theni gene could gain the genetic potential to utilise
mannose as a carbon and energy source, but dbe pant-specific promoter, expression of
this gene is expected to be low. Furthermore, ghms@annose isomerases are expected to
occur in many different environmental bacteria &nthi and, thus, the trait is expected to be
common in receiving environments. Therefore, thelagical implications of bacterial
recipients with a poorly expresspthi gene on Ti plasmids are expected to be very low.

(3) Plant tumour cells infected by crown gall disease the vir-system ofA. tumefaciendi
plasmids, including the pmi gene, would gain aale advantage to utilise mannose as a
carbon source, which would coincide with decreagédation of nopaline. The major carbon
source of plant cells originates from photosynttedly assimilated carbon that is transported
via the phloem, mainly in the molecular form of age and amino acids but not mannose, to
the plant cells. Thus, a selective advantage ti§intj mannose is not apparent. Furthermore,
the potential utilisation of mannose by the plamtaild be accompanied by a loss of capacity
to utilise nopaline. Therefore, the risk associateth an additionalpmi gene in thenos
terminator in crown gall tumour cells is regardedaing very low.

The EFSA GMO Panel concludes that #gmy3.1Aband pmi genes from maize 5307 may, on a
theoretical basis, be transferred by homologousomémation to environmental strains @&.
thuringiensisor E. coli, where they could replace, in the case ofgimé gene, natural variants of the
gene or, in the case of tlexry3.1Abgene, partial regions of therylAb or cry3A genes. AsB.
thuringiensisis not considered to be a member of the gut miatodlommunity, its exposure to
recombinant DNA of maize 5307 is considered to beyvow, while an abundance pimi gene
variants inE. coli or related enterobacteriaceae can be expectedidtie occurrence of natural
variants of thecry andpmi genes in the environment, low-level gene replacérog horizontal gene
transfer is not regarded as conferring a novel ctigle advantage. Similarly, the substitutive
recombination ohos sequences, as present in DNA of maize 5307, mihsequences present in
strains ofA. tumefacienswhich are not expected to be prevalent in thenmegeiving environment,
would not confer a new trait. On a theoretical akorizontal gene transfer events may resuk.in
tumefaciensstrains with Ti plasmids carrying thmmi gene in thenosterminator sequence and, thus,
allow further transfer of th@mi gene via thdra-system to other bacteria or via thie-system to
crown gall cells in plants. While these transfepgeptially may confer a new trait to bacterial tar
recipients, due to conferring the capacity to sgilmannose, the EFSA GMO Panel did not consider
this altered metabolic potential to be a selectidgantage and, thus, of concern due to (i) the wide
abundance of natural variants of phosphomannoseneisses in environmental microbial
communities, and (ii) the fact that plant tumoullscdo not receive significant amounts of mannose
under natural conditions.

Considering the scope of application EFSA-GMO-DHE-P@5, the EFSA GMO Panel concluded that
the unlikely but theoretically possible horizong@ne transfer of recombinant genes from maize 5307
to bacteria does not raise any environmental safatgerns.

(b) Plant-to-plant gene transfer

Considering the scope of application EFSA-GMO-DE2Q5 and the physical characteristics of
maize grain, possible pathways of gene dispergabein spillage and the dispersal of pollen from
occasional feral GM maize plants originating frogtidental grain spillage during transport and
processing.

EFSA Journal 2015;13(5):4083 21



*
M

efsam

European Food Safety Authoriy Scientific Opinion on genetically modified maize(&3

The extent of cross-pollination with other maizerietes will depend mainly on the scale of
accidental release during transport and procesamtypon the successful establishment and subsequent
flowering of this GM maize plant. For maize, anyti@l gene transfer is limited to oth2ea mays
plants, as populations of sexually compatible witdatives of maize are not known in Europe
(Eastham and Sweet, 2002; OECD, 2003).

The flowering of occasional feral GM maize plantigimating from accidental release occurring
during transport and processing is unlikely to drsp significant amounts of GM maize pollen to
other maize plants. Field observations performednaize volunteers after GM maize cultivation in
Spain revealed that maize volunteers had a lowwigarely had cobs and produced pollen that cross-
pollinated neighbouring plants only at low levaékalaudelmas et al., 2009).

Although the occurrence of some GM maize plantsidatcropped areas has been reported in Korea
due to grain spillage during import, transportyage, handling and processing (Kim et al., 200& Le
et al., 2009; Park et al., 2010), survival of magiants outside cultivation in Europe is mainly itied

by a combination of low competitiveness, the absafca dormancy phase and susceptibility to plant
pathogens, herbivores and frost. As these genkeaihcteristics are unchanged in maize 5307, insect
resistance is not likely to provide a selective aadgige outside cultivation or under infestation by
target pests in Europe. Therefore, as for any ottere varieties, these GM maize plants would only
survive in subsequent seasons in warmer regionSuobpe and are not likely to establish feral
populations under European environmental conditions

The EFSA GMO Panel takes into account the factttiiatapplication does not include cultivation of
maize 5307 within the EU, so that the likelihooctodss-pollination between cultivated maize and the
occasional feral maize plants resulting from gsaillage is considered extremely low.

In conclusion, as maize 5307 has no altered survivaltiplication or dissemination characteristics,
except under infestation by target pests, the EES#O Panel is of the opinion that the likelihood of
unintended environmental effects as a consequédnite spread of genes, resulting from imports of
this maize in Europe, will not differ from that odnventional maize varieties.

6.1.1.3. Interactions of the genetically modified plant witliget organisns

Considering the scope of application EFSA-GMO-DE2Q5, and the low level of exposure to the
environment, potential interactions of the GM plavith target organisms were not considered a
relevant issue by the EFSA GMO Panel.

6.1.1.4. Interactions of the genetically modified plant witbn-target organisrfis

Considering the scope of application EFSA-GMO-DHE-P@5, and the low level of exposure to the
environment, potential interactions of the GM plaiith hon-target organisms were not considered a
relevant issue by the EFSA GMO Panel.

However, the EFSA GMO Panel evaluated whether y31Ab protein might potentially affect
non-target organisms by entering the environmerdutih faecal material of animals fed this GM
maize. Cry proteins are degraded by enzymaticifictivthe gastrointestinal tract, meaning thatyonl
a very low amount of these proteins would remaitadh to pass out in faeces. This has been
demonstrated for CrylAb (Einspanier et al., 200dtzLet al., 2005, 2006; Wiedemann et al., 2006;
Guertler et al., 2008aul et al., 2000and CrylAb/Ac fusion protein (Xu et al., 2009here would,
subsequently, be further degradation of the proteithe faecal material due to microbiological
proteolytic activity. In addition, there would berther degradation of Cry proteins in soil reduding
possibility for exposure of potentially sensitiveratarget organisms. While Cry proteins may bind to
clay minerals and humic substances in soil, theredycing their availability to microorganisms for

40 Dossier: Part —Section D9.4.
4 Dossier: Part —Section D9.5.
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degradation, there are no indications of persigtemz accumulation of Cry proteins from GM crops
in soil (reviewed by Icoz and Stotzky, 2008).

The EFSA GMO Panel is not aware of evidence ofasdd Cry proteins from GM plants causing
significant negative effects on soil micro- or n@mganisms.

Considering the scope of application EFSA-GMO-DHE-P@5, it can be concluded that the exposure
of potentially sensitive non-target organisms te &Cry3.1Ab protein is likely to be very low and of
no biological relevance.

6.1.1.5. Interactions with the abiotic environment and biertiical cycle¥

Considering the scope of application EFSA-GMO-DHE-P@5, and the low level of exposure to the
environment, potential interactions with the alia@nvironment and biogeochemical cycles were not
considered a relevant issue by the EFSA GMO Panel.

6.1.2.  Post-market environmental monitoring™

The objectives of a post-market environmental nositig (PMEM) plan according to Annex VIl of
Directive 2001/18/EC are: (i) to confirm that argsamption regarding the occurrence and impact of
potential adverse effects of the GMO, or its usghe environmental risk assessment are corredt; an
(ii) to identify the occurrence of adverse effeofsthe GMO, or its use, on human health or the
environment that were not anticipated in the ERA.

Monitoring is also related to risk management, #mes a final adoption of the PMEM plan falls
outside the mandate of the EFSA GMO Panel. HowdlierEFSA GMO Panel gives its opinion on
the scientific quality of the PMEM plan provided the applicant (EFSA, 2006b; EFSA GMO Panel,
2011Db).

The PMEM plan proposed by the applicant includg¢stié description of an approach involving
operators (federations involved in maize import grdcessing), reporting to applicants, via a
centralised system, any observed adverse effeat(@MOs on human health and the environment;
(ii) a coordinating system established by EuropaBiothe collection of the information recorded by
the various operators; and (iii) the use of netwarkexisting surveillance systems (Lecoq et 8072
Windels et al., 2008). The applicant proposes stilmgia PMEM report on an annual basis.

The EFSA GMO Panel is of the opinion that the PMRalsh provided by the applicant, including the

reporting intervals, is in line with the scope gphcation EFSA-GMO-DE-2011-95, as the ERA did

not cover cultivation and identified no potentiavarse environmental effects. No case-specific
monitoring is necessary. The EFSA GMO Panel agnatsthe reporting intervals proposed by the

applicant in its PMEM plan.

6.2. Conclusion

There are no indications of an increased likelihobdstablishment and spread of feral maize plants.
Considering the scope of application EFSA-GMO-DHBEPQ5, interactions with the biotic and abiotic
environment were not considered to be a relevanieisThe EFSA GMO Panel also concludes that,
considering the scope of application EFSA-GMO-DB-2Q5, the unlikely but theoretically possible
horizontal gene transfer of recombinant genes fmaaize 5307 to bacteria does not give rise to any
environmental safety concerns. The PMEM plan apontéang intervals are in line with the scope of
application EFSA-GMO-DE-2011-95.

42 Dossier: Part —Section D9.7.
43 Dossier: Part |— Section D11.
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OVERALL CONCLUSIONSAND RECOMMENDATIONS

The EFSA GMO Panel was asked to carry out a sfiensk assessment of maize 5307 for import,
processing, and food and feed uses in accordarnbeéregulation (EC) No 1829/2003.

The molecular characterisation data provided foizen&307 raised issues to be further assessed for
food and feed safety. The EFSA GMO Panel identifiddvant similarities between the amino acid
sequence of PMI and a known allergen, and betweeramino acid sequence of eCry3.1Ab and a
potential toxin.

Differences observed in the agronomic and phenotyiparacteristics of maize 1507 tested under field
conditions and compared with its conventional cerpdrt did not give rise to any food and feed or
environmental safety concerns. No differences raggifurther assessment with regard to safety by
the EFSA GMO Panel were identified from analysescofmpositional data of forage or grains
obtained from maize 5307 and its conventional cenpatrt.

No safety concerns were identified regarding theemioal toxicity and allergenicity of the newly
expressed protein PMI. The 28-day rat oral toxigtydy on eCry3.1Ab, provided to support the
safety assessment of this newly expressed proigis,not considered adequate by the EFSA GMO
Panel. Therefore, the EFSA GMO Panel cannot corctudthe safety of the eCry3.1Ab protein. The
EFSA GMO Panel could not evaluate the outcome tdeding study in broilers with maize 5307
because of study weaknesses.

The application GMO-DE-2011-95 concerns food amifeses and import and processing. Therefore,
there is no requirement for scientific informatiom possible environmental effects associated wigh t
cultivation of maize 5307. There are no indicatiofisan increased likelihood of establishment and
spread of feral maize plants. Considering the scopeapplication EFSA-GMO-DE-2011-95,
interactions with the biotic and abiotic environrherere not considered to be a relevant issue. The
EFSA GMO Panel also concludes that, consideringstupe of application EFSA-GMO-DE-2011-
95, the unlikely but theoretically possible horingene transfer of recombinant genes from maize
5307 to bacteria does not give rise to any enviemtal safety concerns. The PMEM plan and
reporting intervals are in line with the scope pplecation EFSA-GMO-DE-2011-95.

In conclusion, the EFSA GMO Panel could not congptéee food and feed safety assessment of maize
5307 due to the lack of an appropriate assessnietiteoeCry3.1Ab protein. However, the EFSA
GMO Panel concludes that maize 5307 is unlikelhdwe any adverse effect on the environment in
the context of the scope of application EFSA-GMO-BXHE 1-95.
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DOCUMENTATION PROVIDED TO EFSA

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Letter from the Competent Authority of Germany, ei@ed on 7 April 2011, concerning a

request for placing on the market of geneticallydified maize 5307, submitted by Syngenta
Crop Protection AG in accordance with RegulatioG)Eo 1829/2003.

Acknowledgement letter, dated 27 April 2011, froFSA to the German Competent Authority.

Letter from EFSA to applicant, dated 13 May 20ldquesting additional information under
completeness check.

Letter from applicant to EFSA, received on 31 Md@A2, providing additional information
under completeness check.

Letter from EFSA to applicant, dated 21 June 2@Elivering the ‘Statement of Validity’ of

application for the authorisation of geneticallydified maize 5307, application EFSA-GMO-
DE-2011-95, submitted by Syngenta Crop Protecti@ iA accordance with Regulation (EC)
No 1829/2003.

Letter from EFSA to applicant, dated 15 July 20ddquesting additional information and
stopping the clock on behalf of the DG JRC/EURL-GMF

Letter from applicant to EFSA, received on 2 Aug11, providing a timeline for submission
of responses.

Letter from EFSA to applicant, dated 13 Septemi@di12requesting additional information and
maintaining the clock stopped.

Letter from applicant to EFSA, received on 3 Octdtl1, providing additional information.

Letter from EFSA to applicant, dated 14 October12Q&questing additional information and
maintaining the clock stopped.

Letter from applicant to EFSA, received on 7 DecemB011, providing a timeline for
submission of responses.

Letter from DG JRC/EURL-GMFF to EFSA, received gh3eptember 2012, asking EFSA to
re-start the clock.

Letter from EFSA to applicant, dated 15 Novembet2@equesting additional information and
maintaining the clock stopped on behalf of the IR&EEURL-GMFF.

Letter from applicant to EFSA, received on 29 Nolkem2012, requesting extension of the
timeline for submission of responses.

Letter from applicant to EFSA, received on 29 Jayp@813, providing additional information.

Letter from EFSA to applicant, dated 25 June 2Q&8uesting additional information and
maintaining the clock stopped.

Letter from applicant to EFSA, received on 8 Aug2t3, providing additional information.
Letter from EFSA to applicant, dated 17 October0&-starting the clock.

Letter from EFSA to applicant, dated 17 Januaryd20é-starting the clock for DG JRC/EURL-
GMFF and corrigendum of EFSA letter to applicaated 17 October 2013.
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20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Letter from EFSA to applicant, dated 27 May 20ldquesting additional information and
stopping the clock.

Letter from applicant to EFSA, received on 12 JR@&4, providing the additional information
requested.

Letter from EFSA to applicant, dated 2 July 20B4starting the clock.

Letter from applicant to EFSA, received on 28 JR014, submitting additional information
spontaneously.

Letter from EFSA to applicant, dated 9 Septembdr2@equesting additional information and
stopping the clock.

Letter from applicant to EFSA, received on 18 Seyer 2014, providing additional
information.

Letter from EFSA to applicant, dated 29 October&Q&questing additional information and
maintaining the clock stopped.

Letter from applicant to EFSA, received on 11 Delsem 2014, providing additional
information.

Letter from EFSA to applicant, dated 16 Februar§30equesting additional information and
maintaining the clock stopped.

Letter from EFSA to applicant, dated 27 Februar§30equesting additional information and
maintaining the clock stopped

Letter from applicant to EFSA, received on 24 Ma2i15, providing additional information.

Letter from EFSA to applicant, dated 14 April 20i&-starting the clock.
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