1. Release country:

USA

2. Authority overseeing the release:

USDA and EPA

3. Release site:

Seventy-three sites

4. Aim of the release:

Research

5. Duration of post-release monitoring:

One season

6. Aim of post-reiease monitoring:

Control of potential volunteers

7. Conclusions of post-release monitoring:

The 1507 maize plants performed as expected. with no evidence of any
unintentional morphelogical or phenotypical characteristics. In particular, there

was no evidence of enhanced weediness of 1507 maize.

8. Results of the release in respect to any risk to human health and the
environment:

No adverse effscts on human health and the environment observed from the
release of 1507 maize



iii. History of previous work relevant to risk assessment prior to
commercialization

The product described in this notification is B.t. CrylF maize line 1507, referred
to as 1507 maize. It consists of maize product consisting of or derived from
seed of 1507 maize genetically modified to express CRY1F protein, conferring
resistance to certain lepidopteran insect pests, and PAT protein, conferring
tolerance to glufosinate-ammonium herbicide. The maize product also consists
of progeny derived from conventional breeding between 1507 maize with any
traditionally bred maize.

This notification is for consent to market genetically modified 1507 maize
products in accordance with Part C of Directive 2001/18/EC. The scope of this
notification is for all uses of 1507 maize including cultivation of 1507 maize
seed (inbreds and hybrids) in the EU. The proposed uses of grain and other
products of 1507 maize, arising from imports or cultivation, will be the same as
for any other maize. The use of 1507 maize for human food is considered in a
separate application submitted in accordance with Regulation (EC) No. 258/97.

The risk assessment for 1507 maize has been carried out in a stepwise manner,
based on laboratory studies, previous trials in the EU under Part B of Directive
90/220/EEC, similar trials outside the EU, and relevant safety information and
studies described in detail throughout this notification and summarized below.

The characteristics of the host organisin, maize, have been used as the basis for

comparison with 1507 maize. In addition, the origin and function of the genetic

material used in the transformation have been evaluated. The molecular
characteristics of the genetic modification in 1507 maize have been assessed
together with the stability and expression of the introduced traits. Laboratory
tests together with toxicity and allergenicity studies have confirmed the
specificity and absence of toxicity or allergenicity of CRY1F and PAT proteins
as expressed in 1507 maize.

Field trials have confirmed the agronomic performance and expected
characteristics of 1507 maize plants. The results show that 1507 maize is
comparable to other commercial maize except for the expression of CRY IF and
PAT proteins, as intended by the genetic modification.

A detailed environmental risk assessment (e.r.a.) for the placing on the market
of 1507 maize for all potential uses including cultivation in the EU has been
carried out in accordance to Annex II of Directive 2001/18/EC and relevant
guidance notes (Commission Decision 2002/623/EC), and it is attached as
Section 4. References to previous work relevant to the risk assessment of 1507
maize have been included in the er.a. and also throughout the notification,
where appropriate. The conclusions from the e.r.a. confirm that there is no risk
to human and animal health or the environment arising from the placing on the
market of 1507 maize. In addition, there is no significant risk to non-target
organisms. However, the er.a. does identify a limited potential risk posed by
the cultivation of 1507 maize due to the potential development of resistance to
CRY1F protein as expressed in 1507 maize within the target insect pest
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population, and therefore an insect resistance management (IRM) strategy is
proposed in the context of product stewardship.

Furthermore, an appropriate monitoring plan in accordance to Annex VII of
Directive 2001/18/EC and relevant guidance notes (Commission Decision
2002/811/EC) is attached as Section 5. The monitoring plan is considered
appropriate as part of the risk management strategy in order to minimize any
potential risks -from the placing on the market of 1507 maize including
cultivation. The monitoring plan has been developed in accordance with the
conclusions obtained from the environmental risk assessment contained in this
notification and will be applied following approval for the placing on the market
of 1507 maize.

The safety evaluation regarding use of 1507 maize for animal feeds in the EU
has been described in Annex 1. In addition to the risk assessment contained in
this notification for all uses of 1507 maize, a risk assessment is also contained in
a separate notification for imports only of 1507 maize as submitted on 23
November 2000 to the Competent Authority of The Netherlands in accordance
with Directives 90/220/EEC and 2001/18/EC (Notification No.: C/NL/00/10).
An application for approval for food use of 1507 maize has been submitted on
15 February 2001 to the Competent Authority of The Netherlands in accordance
with Regulation (EC) No. 258/97.

Furthermore, safety of 1507 maize has been evaluated by the US Environment
Protection Agency (EPA), the US Department of Agriculture (USDA) and the
US Food and Drug Administration (FDA). The corresponding permits were
granted as follows: by US EPA and FDA on 18" May 2001 and by USDA on
14™ June 2001.

Additional safety evaluations have been made or are under way by Argentina,
Australia/New Zealand, Canada, China, Japan, Korea, Mexico, South Africa,
Switzerland and Taiwan. The necessary approvals for import, animal feed use
and food safety of 1507 maize in Japan were obtained on 15™ June, 28™ May
and 8% July of 2002, respectively. In Canada permits were granted by Health
Canada for novel food use of 1507 maize on 10" October 2002 and by the
Canadian Food Inspection Agency for animal feed use and environmental
release on 11™ October 2002. Approval for import of 1507 maize for animal
feed and food use in South Africa was obtained on 12% December 2002.
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Figure 1: Restriction map of the 6235 bp insert PHIS999A used in the transformation of
1507 maize
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Figure 2: Plasmid map of PHP8999 used in the construction of insert PHIS999A
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Figure 3: Comparison of the amino acid sequences of microbiallv-derived CRY1F
protein (MRE72): CRYI1F protein from 1507 maize (CRY1Fsyn); and, CRYIF
protein from Bacillus thuringiensis sbsp. aizawai. The positions of putative protease
cleavage sites at the start (gbout residue 28 or 31) and end (about residue 612 or 615)

of the active core toxin are marked with a J.

MR872 = Amino acid sequence of microbially-derived CRY1F protein used in toxicological studies
CRY i{Fsyn = Amino acid sequence of CRY 1¥ protein from 1507 maize (and from 1360 maize)
CRYIF = Armino acid sequence of CRY1F protein from B. thuringiensis sbsp. aizawai (Chambers et al., 1991)
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1 50
MR872 MENNIQNQCV PYNCLMINPEV EILNEERSTC RLPLDISLSL TRFLLSEFVP
CRYiFsyn MENNIQNQCV PYNCLNNPEV EILNEERSTG RLPLDISLSL TRFLLSETVP
CRYLIF MENNIQNQCV PYNCLNNPEV EILNEERSTG RLPLDISLSL TRFLLSEFVP
Consensus MENNIQONQCV PYNCLNNPEV EILNEERSTG RLPLDISLSL TRFLLSETFVP
51 100
MRB72 GVEVARFGLFD LIWGFITPSD WSLFLLQIEQ RNRAITTLRG
CRY1Fsyn GVGVAFGLFD LIWGFITPSD WSLFLLQIEQ RNRAITTLRG
CRY1F GVGVAFGLFD LIWGFITPSD WSLFLLOIEQ RIWRAITTLRG
Consensus GVGVAFGLFD LIWGFITPSD WSLFLLOQIEQ EMRAITTLRG
101 130
MR872 LADSYEIYIE ALREWEANPN NAQLREDVRI RFANTDDALT TAINNFTLTS
CRY1Fsyn LADSYEIYVIE ALREWEANPN NAQLREDVRI RFANTDDALI TAINNFTLTS
CRY¥LF LADSYEIYIE ALREWEANPN NAQLREDVREI RFANTDDALI TAINNFTLTS
Consensus LADSYEIVIE ALREWEANPN NAQLREDVRI RFANTDDALI TAINNFTLTS
151 200
MR872 TFEIPLLSVYV QAANLHLSLL RDAVSFGOGW CLDIATVIRE YNRLINLIKR
CRY1lFsyn FEIPLLSVYV QAANLELSLL RDAVSFGQGW GLDIATVNNH YNRLINLIHR
CRYLF IPL QAANLHLSLL RDAVSFGQGW GLDIATVNNE YNRLINLIHR
Consensus Ip QAANLELSLL RDAVSFGQGW GLDIATVNINH YNRLINLIHAR
201 230
MR872 YTKHCLDTYN QGLENLRGTN TRQWARFNQF RRDLTLTVLD IVALFPNYDV
CRY1Fsyn YTKHCLDTYN QGLENLRGTN TRQWARFNQF RRDLTLTVLD IVALFPNYDV
CRY1F YTKHCLDTYK QGLENLRGTN TRQWARFNQF RRDLTLTVLD I
Consensus YTKHCLDTYN QGLENLRGTN TRQWARFNQF RRDLTLTVLD
251 300
MRB72 RTYPIQTSSO LTREIYITSSV IEDSPVSANI PNGFMRAEFG VRPPHLMDFM
CRY1Fsyn RTYPIQTSSQ LTREIYVTSSV IEDSPVSANI PNGFNRAEFG VRPPHLMDFM
CRYLIF RTYPIQTSSQ LTREIYTSSYV IEDSPVSANI PNGFNRAEFG VRPPHLMDEM
Consensus RIYPIQTSSQ LTREIYTSSV IEDSPVSANI PNGFNRAEZFG VRPPHLMDFM
301 350
MR87Z NSLFVTAETV RSQTVWGGHL VSSRNTAGNR INFPSYGVEN PGGAIWIADE
CRY1Fsyn NSLFVTAETV RSQTVWGGHL VSSRNTAGNR INFPSYGVFN PGCAIWIADE
CRYLF NSLEVTAETYV RSQTVWGEGHL VSSRNTAGNR INFPSYGVEN
Consensus  NELFVTAETV RSQTVWGGCHL VSSRNTAGNR INFPSYGVEN
3351 400
MR872 DPRPFYRTLS DPVFVRGGEG NPHYVLGLRG VAFQQTGTNE TRTFRNSGTI
CRY1Fsyn DPRPFYRTLS DPVFVRGGFG NPHYVLGLRG VAFQQRTGETNE TRTFRNSGTI
CRY1F DPRPFYRTLS DPVFVRGGFG NPHYVLGLRG VAFQQTGTNH TRTFRNSGTI
Consensus DPRPFYRTLS DPVIVRGGFG NPHYVLGLRG VAFQQTGTNH TRTITRNSGTI
401 4590
MRE872 DSLDEIPPOD NSGAPWNDYS HVLNHVTFVR WPGEISGSDS WRAPMPSWTH
CRY1Fsyn DSLDEIPPOD NSGAPWINDYS HVLNHVIFVR WPGEISGSDS WRAPMFSWTH
CRY1F DSLDEIPPQD NSGAPWNDYS EVLINHVIFVR WPGEISGSDS WRAPMFSWTH
Consensgus DSLDEIPPQD NSGAPWNDYS EVLNHVTFVE WPEEISGSDS WRAPMFSWITH
¥RET7Z PERITQI KAHTLQSGTT VVRGPEFTGG
CRY1Fsyn PERITQI XABTLQSGTT VVRGPGFTCEG
CRY1F¥ RSATPINTID PEIRITQI XABTLQSGTT VVRGPGFTGG DILRRTSCGGP
Consensus REATPINTID PERITQIPLV KAHTLOSGTT VVRGPGFTGG DILRRTSGGP
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Figure 4: Sequence of the ubiZM1(2) promoter from Zea mays as present in insert ~ = ~
PHIR999A. used in the transformation of 1507 maize (Christensen et al.. 1992)
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TCATACGCTA TTTATTTGCT
AGTATGCGAT AAATAAACGA

ubiZM1(2) (bp 81 - 2066)
TETTGETTTGE TGTTACTTCT
ACAACAAACC ACAATGAAGA

TGEGTACTGTT TCTTTTETCG ATGCTCACCC

ACCATGACAR AGAARACAGC TACGAGTGGG
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Figure 5. Sequence of the ORF25PolvA terminator from Agrobacterium tumefaciens

as present in insert PHIS999A. used in the transformation of 1507 maize (Barker et

al.. 1983)
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Ficure 6: Analvsis of PHP8999 plasmid for the presence of possible open reading
frames (ORFs). both sense and anti-sense. larger than 300 bp_in length. ORFs larger
than 100 residues and startine with ATG are indicated bv arTows
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Figure 7: Plasmid map showing the exact locations on PHP8999A of the probes used for
the molecular characterization of the senetic material inserted in 1507 maize
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Figure 8: Southemn blot analysis of the ubiZM1(2) promoter for the crvlF gene in the
DNA insert of 1507 maize
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Figure 9: Southern blot analysis of the crvlF gene in the DNA insert of 1507 maize
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Figure 10: Southern blot apalysis of the CaMV 33S promoter for the pat gene in the
DNA insert of 1507 majze
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Figure 11: Southern blot analysis of the pat sene in the DNA insert of 1507 maize
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Figure 12: Southern blot analysis confirming the absence of the npt/7 gene in the DNA

1msert of 1507 maize
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Ficure 13: Restriction map showing the exact locations on insert PHIS999A of the

Hind[I probes used for the molecular characterization of the genetic material in 1507
maize. The numbers refer to the location of the restriction sites on plasmid PHP8999
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Figure 14: Southern blot analysis of 1507 maize genomic DNA samples digested
with HindIll restriction enzyme and probed with i) whole-length plasmid PHP8999;
i) 3.9 kb HindIII fragment corresponding to insert PHIR999A: and. iif} 2.2 kb HindlII
fragment corresponding to insert PHIS999A. Samples are loaded from left to right
and comrespond to different plants from the T1 generation (Lanes 1 to 4). and from the

BC4 generation (Lanes 5 to 8). The molecular weight markers (M) is a standard
HindIlI digest of lambda DNA

i) PROBE = whole-length PHP8999

M.oiiiadins.2.45 6 7.8 M

ii} PROBE = 3.9 kb iif) PROBE = 2.2 kb
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Figure 15: Immunoreactivity of the CRY1F protein expressed in tissues of 1507 maize
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Lanes are labeled as follows: Leaf: Leaf tissue from two individual 1507 maize plants
(23 ug and 55 pg of protein, respectively). Leaf (-): Leaf tissue from non-GM control
maize (41 pg of protein). Pollen: Pollen tissue from two individual 1507 maize plants
(41 ug and 61 pg of protein, respectively). Pollen (-): Pollen tissue from non-GM
control maize (26 g of protein). Whole plant: Whole plant tissue from two individual
1507 maize plants (12 pg and 6 g of protein, respectively). Whole plant (-): Whole
plant tissue from non-GM control maize (14 ug of protein). Grain: Grain tissue from

two individual 1507 maize plants (82 pg and 98 pg of protein, respectively). Grain (-):

Grain tissue from non-GM control maize (79 ug of protein). CRY1F protein: Purified
microbially-derived CRY1F protein. Molecular weight standards from 4 kilodaltons
(kD) to 250 kD are indicaied on the figure. Electrophoresis was conducted under
denaturing conditions.
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Ficure 16: Amino acid sequence of CRY1F protein exvressed in 1507 maize and
molecular weight prediction using the ExPASy Server, The position of amino acid IR
is shown in bold and that of ***L in italics.

'MENNIQNQCVPYNCLNNPEVEILNEERSTGRLPLDISLSLTRFLLSEFVPGVG
VAFGLFDLIWGFITPSDWSLFLLQIEQLIEQRIETLERNRAITTLRGLADSYEIYI
EALREWEANPNNAQLREDVRIRFANTDDALITAINNFILTSFEIPLLSVYVQAA
NLHLSLLRDAVSFGQGWGLDIATVNNHYNRLINLIHRY TKHCLDTYNQGLEN
LRGTNTRQWARFNQFRRDLTLTVLDIVALFPNYDVRTYPIQTSSQLTREIYTSS
VIEDSPVS ANIPNGFENRAEFGVRPPHLMDFMNSLFVTAETVRSQTVWGGHLV
SSRNTAGNRINFPSYGVENPGGAIWIADEDPRPFYRTLSDPVEFVRGGFGNPHY
VLGLRGVAFQQTGTNHTRTFRNSGTIDSLDEIPPQDNSGAPWNDYSHVLNHV
TFVRWPGEISGSDSWRAPMFSWTHRSATPTNTIDPERITQIPLVKAHTLQSGTT
VVRGPGFTGGDILRRTSGGPFAYTIVNINGQLPQRYRARIRYASTTNLRIY VTV
AGERIFAGQFNKTMDTGDPLTFQSFSYATINTAFTFPMSQSSFTVGADTEFSSGN
EVYIDRFELIPVTATLE®

Theoretical molecular weight: 68204.56 Da

The theoretical molecular weight of the CRY1F sequence 2STGR... ... ATLE™ is
65002.03 Da, which corresponds to the 65 kDa form also obtained from maize, as
discussed in the text.
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Figure 17: Immunoreactivity of the PAT protein expressed in tissues of 1507 maize
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Lanes are labeled as follows: Leaf: Leaf tissue from two individual 1507 maize plants
(23 pg and 55 g of protein, respectively). Leaf (-): Leaf tissue from non-GM control
maize (41 pg of protein). Pollen: Pollen tissue from two individual 1507 maize plants
(41 ng and 61 pg of protein, respectively). Pollen (-): Pollen tissue from non-GM
control maize (26 Lg of protein). Whole plant: Whole plant tissue from two individual
1507 maize plants (12 pg and 6 ug of protein, respectively). Whole plant (-): Whole
plant tissue from non-GM control maize (14 pg of protein). Grain: Grain tissue from
two individual 1507 maize plants (82 pg and 98 pig of protein, respectively). Grain (-):
Grain tissue from non-GM control maize (79 Ug of protein). PAT protein: Purified PAT
protein. Molecular weight standards from 4 kilodaltons (kD) to 250 kD are indicated on
the figure. Electrophoresis was conducted under denaturing conditions.
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Figure 18: Backcrossing to integrate desired genes from a “donor” plant (GM) into
germplasm of an elite line (non-GM elite inbred). The insert and the two genomes are
represented by different colours: i) The red colour indicates the inserted genes: ii) the
blue colour represents the percentage of genetic material from the donor: and. iii) the
vellow colour comresponds to the percentage of genetic material that is identical to the
glite inbred also known as recurrent parent (RP). The plants that do not carry the
inserted genes are not selected. The resulting hybrid is then selected and selfed to
obtain the elite inbred homozvgous for the desired genes

GM non-GM

Initial Cross to Elite Line

First Backcross to Elite Line

Fourth
Backcross

Nearly 100%

Elite Line
(plus desired genes)
(GM)




Figure 19: Backcrossing generations used to determine Mendelian segregation ratios

for 1507 maize
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Figure 21: PCR analysis on genomic DNA for sequences 3’ to the full-length insert in
1507 majze and for two regions unique to the 1507 maize insert

Hi-II maize was used as the non-GM control. The expected amplicon size 1s indicated
_above the lanes and the regions refer to those listed in Table 3. Genomic DNA samples
prepared from two different plants of 1507 maize are designated as 1507-1 and 1507-2

Reaction A B C D E
Region 1 to Region 2 to ] .
Region 1 Region 3 Region 3 Region 10 Region 4
300 bp 768 bp 424 bp 194 bp . 366bp
- o o] ] -y © 0 <% : ]
= N - -~ =on I T N S I — e
3 4




Ficure 22: PCR analysis on senomic DNA for regions 13 to 15 at the 1507 maize insert

3’ border sequence

The expected amplicon size is indicated above the lanes and the regions refer to those

listed in Table 1. Genomic DNA samples prepared from two different plants of 1507
maize are designated as 1507-1 and 1507-2

Reaction F G
1507 Maize
3’Border Specific
Region 13 to Region 14 to
Region 15 Region 15
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T o B -~ 9 E
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Figure 23: Plasmid map of PHP8999 with probe locations indicated
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Figure 24: Southern blot analysis of 1507 maize insert with the kan probe

DNA isolated from 1507 maize and non-GM control inbred maize was digested with Hind III and probed
with the kan probe. Approximately 5 jg of genomic DNA was digested and loaded per lane. The gene
copy number controls included plasmid PHP8999 at the indicated approximate gene copy number
equivalents and 5 [1g of non-GM control inbred maize genomic DNA.
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Figure 25: Southern blot analysis of 1507 maize insert with Backbone Probe 25

DNA isolated from 1507 maize and non-GM control inbred maize was digested with Hind HI and probed
with Backbone Probe 25. Approximately 5 pg of genomic DNA was digested and loaded per lane. The
gene copy number controls included plasmid PHP8999 at the indicated approximate gene copy number
equivalents and 5 tg of non-GM control inbred maize genomic DNA.
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Figure 26: Southern blot analysis of 1507 maize insert with Backbone Probe 34

DNA 1solated from 1507 maize and non-GM control inbred maize was digested with Hind I and probed
with Backbone Probe 34. Approximately 5 (g of genomic DNA was digested and loaded per lane. The
gene copy number controls included plasmid PHP8999 at the indicated approximate gene copy number
equivalents and 5 pg of non-GM control inbred maize genomic DNA.
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Figure 27: Southern blot analysis of 1507 maize insert with the full-length paf probe

DNA isolated from 1507 maize and non-GM control inbred maize was digested with Hind III and probed
with the full-length pat probe. Approximately 5 pg of genomic DNA was digested and loaded per lane.
The gene copy number controls included plasmid PHP8999 at the indicated approximate gene copy
number equivalents and 5 ug of non-GM control inbred maize genomic DNA.
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Figure 28: Southern blot analvsis of 1507 maize insert with the ¢rv1F probe

DNA isolated from 1507 maize and non-GM control inbred maize was digested with Hind I and probed
with the ¢rylF probe. Approximately 5 g of genomic DNA was digested and loaded per lane. The gene
copy number controls included plasmid PHP8999 at the indicated approximate gene copy number
equivalents and 5 g of non-GM control inbred maize genomic DNA.
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Figure 29: Analysis of the lack of post-transiational glvcosylation of microbiallv-derived and
maize expressed CRY1F proteins (Annex 17). Arrow denotes CRY1F protein. The glvcoprotein

horseradish peroxidase was used as a positive control and the non-glycosvlated protein soybean

trypsin inhibitor as a negative contro] for glycosylation.

Panel A: Western blot detected with rabbit anti-CRY 1F polyclonal antibody
Panel B: SDS-PAGE, 4-20% gradient gel, Coomassie brilliant blue (CBB) stained
Panel C: SDS-FAGE, 4-20% gradient gel, GelCode glycoprotein stained

Lane 1: Pre-stained molecular weight markers (Pierce Chemical, BlueRanger)
Lane 2: Soybean trypsin inhibitor (MW: 20.1 kDa), 1.25 ug/lane

Lane 3: Horseradish peroxidase (MW: 44 kDDa), 1.25 pg/lane

Lane 4: Microbially-derived CRY IF protein, 0.14 plg/lane

Lanes 5 and 6: CRY 1¥ protein expressed in 1507 maize

*Arrow denotes CRY 1F protein



Figure 30: Western blot and SDS-PAGE analvysis of microbially-derived CRY 1 F protein

digestion in Simulated Gastric Fluid
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Figure 33: Comparison of lepidopteran insect pest attack on non-GM maize contro} (feft)
and 1507 maize (right) erown in Montafiana (Aragon) in 2002
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Figure 34: Detail of stalk tunnelling damage caused by iepidopteran inseci pest atfack on
non-GM maize control hybrid B (left) and 1507 maize hybrid B (right). with comparable
cenetic backeround. grown in Montafiana (Aragon) in 2002
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Figure 35: Mean and standard errors for Family Anthocoridae at the Spanish locations

of Calatorao and Montaflana
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‘Figure 36: Mean and standard errors for pooled observations on spiders at the Spanish

locations of Calatorao and Montaflana
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Figure 37: Mean and standard errors for Family Nabidae at both locations at the
Spanish locations of Calatorao and Montafiana
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Ficure 38: Mean and standard errors for Family Chrysopidae at the Spanish locations

of Calatorao and Montafiana
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‘Figure 39: Mean and standard errors for Family Coccinellidae at the Spanish locations

of Calatorao and Montafiana
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Figure 40: Means and standard errors for the families Lveaeidae and Pentatomidae at
the Spanish locations of Calatorao and Montafiana
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TABLES



“(bptobpincl) |-

Contains restriction sites required for cloning of the

180 21 - 100 Polylinker region 80 .
genetic elements
_ _ ) The ubiquitin promoter (plus 5’ untranslated region)
81 - 2066 101 - 2086 ubiZM1(2) 1986 from Zea mays (Christensen et al., 1992)
2067 — 2089 2087 — 2109 Polylinker region 23 Conta.ms restriction sites required for cloning of the
‘ -genetic elements
2096 — 3907 2110 - 3927 crylF 1818 A synthetic version gf mm.cated crylF from Bacillus
thuringiensis sbsp. aizawai (plant optirmzed)
3608 — 3952 3008 — 3972 Polylinker region 45 Conta_ms restriction sites required for cloning of the
: genetic elements
3053 — 4666 3973 — 4636 ORE25PolyA 114 A terminator from Agrobacterium tumefaciens
pTil5955
4667 — 4722 4687 — 4742 Polylinker region 56 Contgms restriction sites required for cloning of the
= genetic elements
4793 _ 5276 4743 . 5296 CaMV 358 554 358 promoter from Cauliflower Mosaic Virus (Odell
promoter et al., 1985)
The synthetic glufesinate-ammonium tolerance gene
552 (plant optimized), based on a phosphinothricin
5277 — 5828 5297 — 5848 pat acetyltransferase gene sequence from Strepromyces
viridochromogenes (Wohlleben et al., 1988; Eckes et
al., 1989)
5800 _ 5346 5840 _ 5866 Polylinker region 18 Contgms restriction sites required for cloning of the
genetic elements
5947 — 6050 S867 — 6070 CaNl"V 355 204 35.S terminator from Cauliflower Mosaic Virus
terminator (Pietrzak er al., 1986)
6051 — €235 6071 — 6255 Polylinker region 185 Contains restriction sites required for cloning of the

genetic elements




Table 2: Description of the genetic elements present in the 3269 bp fragment obtained

from plasmid PHP8999 that were not intended for transformation of 1507 maize

Genetic element

6256 — 6307 Polylinker region 65 Contains restriction sites required for
cloning of the genetic elements
6308 — 6538 lac promoter 218 The promoter for the lac operon in
(Compl.} - E.coli; used to express cloned genes
in bacteria, but non-functional in the
context of PHP8999 (Blattner et al.,
1997, It also contains the MI13
reverse primer binding site (6331 -
6354 bp, complementary) ‘
6539 — 7493 Polylinker region 955 Contains restriction sites required for
cloning of the genetic elements
7464 — 8300 nptll 816 Marker gene conferring kanamycin
resistance (Beck er al., 1982)
8310 ~ 8868 Polylinker region 559 Contains restriction sites required for
cloning of the genetic elements
8869 — 9324 Phage F1 456 The origin of replication from the
{Compl.) bacteriophage F1; functional only in
the presence of active phage F1; used
to render the plasmid single-stranded
DNA, rather than double-stranded
DNA (Hill and Petersen, 1982).
8325 -9504 Polylinker region 200 Contains restriction sites required for
and cloning of the genetic elements.
1-20 It also contains the MI13 forward

primer binding site (9438 - 9461 bp)




Table 3: Acute sensitivity of lepidopteran species to microbially-derived CRY1¥F
protein (Evans. 1998: Annex 25)

o tmset
European corn borer 0.58
Tobacco budworm 1.88
Fall armyworm 2.49
Corn earworm 51.6
Black cutworm 69.2




Table 4: Acute sensitivity of insect species to microbially-derived CRY1F protein
(Herman and Korjagin. 1999)

Lesser cornstalk borer - 011
Southwestern corn borer _ 0.70
Sugarcane borer 1.46
Western corn borer” >53.8
Corn leaf aphid” >70.0
Corn leafhopper” - >70.0

a: No mortality at 53.8 ug CRY1F per cm®
b: The maximum dose failed to produce more than 50% mortality on the insect species



1030Q suraieEns = g

WIOMIND JOB|q = MDH

12104 1103 UIBISIMYINOS = FOMS
WIOM IR TI00 = D)

womAune [[e) = My

1640q woed ueadoanyy = g5

| 96 = (25,60°0) PouRIyIp sarenbs 1sea] 1
(uesisor Aorepdwios = g pus *ajandadsns £1019]duIod = |) 3[3s § 07 | B UO paseq AJjEnsis poprosol 91e $2100s ofewe( v

06

001

£9l

'y

6T

[o)t0d
D-uoN

[43

8L

Lost

(ofemep.
i M—&w D&v o
o8emep 408

(Rep i o) |
-a8ewep MOY |

. HDMS

o)

.o | efewmp
CMED L MVA

(6°1) adeuep
R ok

(Buyjjouuny ura)
-ademep gny.

Jengdd

,____Va.__ﬁ,u_.wu?mm il

eIy

SZIRU [OTU00 ND-U0U PU? SZIeW 7()G] 10] AoeDljfd SATIRIedun0,) ¢ J[GE],




sayearjdad 1oy Jo youa Ut sjuefd 9A1IRD9SU00 ¢7 Burunuexs £q patenjead st gSd o/pue

fa10q HjeIs juid = €Sd
Ia10q w102 ueadonsg = gy

a0 Aq e8ewep odeioay v

. ApIdIISUI
1L101 9L o~ i~ 01~ i~ Qe oYM
AID-UON

. . N . . ApIIISUY

£L001 6TL Sy~ Sl b vl S P NO-TON
¥RLOT o' 10 0 > > 1> LOST

e died | qumd | (pOSUWIED S1€3 | (paStwiep SXed.
Al sogued) | L et | aad svaaey oy | IO RAMMY) | jo taquinn)

(pE XoUUY "qTO0C 79 72 TOTOIOA) 000T UT (14 91 U7 S[eH pjoy woy)

(SPIDNJS5UT (1M PoACIdsSUn pue paAelds) 9Ziell [ONU00 ND-UOU PUe (OpIonoasul [IM PoACIdSun) SZ1etT 1G] 0] Adeol]jo sANeIediio) -0 JJquL.




126

Table 7: Summary of DNA probe sizes and locations relative to plasmid PHPE399

DNA p:r:t')'bé" Probesize - - "_'{I"bc;at:ibli on plasmid " L 7 Comments

. 1 (bp) { PHP8999 (bptobp). | =

ubi 1587 120-1707 Hybridizes to the ubiZM1(2) promoter for the crylF
gene

erylF 979 2548-3527 Hybridizes to coding region for the crylF gene

CaMV 358 438 4790-5228 Hybridizes to the CaMV 355 promoter for the pat
gene

pat 309 5536-5845 Hybridizes to codingh region for the par gene-

npti] 536 7497-8033 Hybridizes to coding region for the nptll gene for
resistance to kanamycin




Table 8: Summary of expected hybridizing fragments during Southemn analyses of the
DNA insert of 1507 maize

Expected hybridizing fragment size in base pairs for each DNA probe

Restriction Cubi erylF CaMV 358 pat nptll
enzyme
Pmel >6235 >6235 >6235 >6235 No fragments
expected
HindIll 3890 3890 2170 2170 No fragments
expected
Pstl 1986 914 1916 1916 No fragments
944 expected
BamHI >2080 1828 1361 315 No fragments
490 expected
EcoRI >1467 3202 1329 1329 No fragments
expected
BamHVEcoRI >1467 1828 546 315 No fragments
468 expected

12

s

[



Table 9 Summary of observed frasments during Southern analvses of the DNA insert
of 1507 maize

Observed hybridizing fragment size in base palrs for each DNA probe .
Restriction | ubi b eylF CaMV 35S | pat t o onptl
-enzyme : o : i :

Pmel ~23000 ** ~23000*° | ~23000° ~23000° No fragments

observed

HindIII ~3890° ~1000* ~2170° ~2170° No fragments

‘ ~65002 ~2000? observed
~20000° ~3890°
~4000

Pstl ~1986%° ~914° ~1916° ~1916° No fragments

~23000° ~944° observed
~6500
~23000*

BamH1 ~9000* ~1828° ~1361° ~315° No fragments
~15000* ~8000 ~490° observed
~20000°

EcoRI ~1700° ~3000 ~1329° ~1329° No fragments

~3000 ~3202° observed
~3500 ~23000

~4000

~4100°

~6500°¢

~9400

~23000

BamHI/EcoR]1 ~1700* ~1828"7 ~546° ~315° No fragments

~3000 ~3000 ~468° observed
~40002 ~5000°

~6500 € -8000

~9000

a: Similar fragment observed in negative control genomic DNA
b: DNA fragment predicted based on sequence of plasmid PHP8999
¢: Detected in negative control genomic DNA only



Table 10: Summary of CRY1F protein levels (in pe/ug total extractable protein) in -
tissue collected from 1507 hybrid maize from field trials in Chile in 1998/99

o

- Tissue . - 'Mean:b CRYIF Standard deviation Min/max range
(growth stage)® | _.: | : (pg@g ’?EP“) | (pg/itg TEP)
I&e;fstage) 110.9 27.2 56.6 - 148.9
(81 tage) 1355 135 1134~ 1682
(51;1;\ stage) 503 16.5 26.8 - 79.8
(SI?l“;tage) 550.0 104.0 355.9 - 7374
gﬁf&gﬁm 1063.8 361.7 803.2 ~ 1572.7
3)’2,"‘52201. maturity) 89.8 23.3 712-1148
?Be?‘f::’:ng};‘i;}p‘a“t 7143 95.5 6222 - 8453

a: Jowa State University (1997)

b: Values are means across all four sites from mean values calculated from the analysis of five
individual samples per site for leaf, pollen, silk, stalk, grain and one pooled sample per site for both
whole plant samples

c: TEP = total extractable protein



Table 11: Summary of CRYIF protein levels (in pg/ug total extractable protein) in

tissue collected from 1507 maize from field trials in France and Italy in 1999

.:Min!max range

(Brown and dry}

Tissue Mean’ CRYIF - | ¢ 9.0 4 deviation -
(growth stage)” (pe/ug TEPS) _ (pe/uz TEP)

Leaf

(V9 stage) 348.0 160.9 193.2 - 651.4
4 Whaole plant )

(V9 stage) 7437 3942 409.6 — 1526.6

Pollen

(R1 stage) 190.5 84.4 141.9 - 630.8

Silk

(R1 stage) 133.0 58.1 61.1 - 2653

Stalk

(R1 stage) 630.8 141.6 417.9-9177

Whole plant )

(R1 stage) 671.9 348.2 3234 - 12064

Whole plant 1073.1° 3382 874.4 — 1576.1

(R4 stage) 569.4° 11.0 556.7 - 575.8

Grain 96.4¢ 25.9 44.8 - 135.3

(Physiol. maturity) 90.3° 218 57.4-131.8

Senescent whole plant 108.9 14 712195

a: Jowa State University (1997)

b: Values are means across all sites. Samples were taken from plants not sprayed with glufosinate-
ammonium unless stated otherwise

¢: TEP = total extractable protein

d: Unsprayed plants

e: Sprayed with glufosinate-ammonium
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Table 12: Use of inbreds to derive non-GM and GM maize hybrids with comparable
genetic backgrounds

Non-GM hybrid Non-GM Inbred A X Non-GM Inbred B

GM 1507 hybrid GM 1507 Inbred A X Non-GM Inbred B
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Table 13: Mean agronomic data from 1507 maize and non-GM control in comparable
genetic backerounds. collected during field trials in the USA in 1999

Trait 1507 Non-GM Number | Number
' ' maize control of Jocations | of replicates
Yield (kg/ha) 11510.8 11171.9 15 4]
Moisture (%) 18.8 18.6 15 41
Accumulated maize growing degree
days to reach 50% pollen shed 1351 1353 4 12
Accumulated maize growing degree
days to reach 50% silking 1343 1337 4 12
Grain density® 26.47 26.42 9 27
Plant height (metres) 2.52 250 9 19
Ear height (metres) 1.16 1.13 9 19
Early stand count establishment
{average number of plants emerging 74.5 717 & 12
per plot)
Visual rating of emergence vigour
from spike to one-leaf stage’ 6.1 6.0 4 12
Visual rating of vigour at three- to
five-leaf stage® 6.1 6.3 4 12
Stalk lodging® 0.3 0.6 11 33
Root lodging® 1.1 1.5 . 10 30
Dropped ears per plot 0.0 0.0 i0 30
Top integrity’ 7.9 7.6 9 27

i:Least Significant Difference at the 0.05 level

2: Weight (in kg) of a bushel of grain at 15.5% moisture

3: Scores are recorded visually based on a 1 to 9 scale (1 = worst, and 9 = best)
4: Average number of plants per piot that showed lodging of the specified type

5-1-9 visual scale that describes how well the stalks remain intact above the ear, (1 = worst, and 9 =best)




Table 14: Mean acronomic data from 1507 maize and non-GM control in comparabie
senetic backerounds. collected durine field trials in France (3 locations). Italy (2
locations) and Bulearia (1 location) in 2000. Total number of replicates wasn = 18

Trait = - 1507 | 1507'maize | Non-GM
. - ‘maize . spr:ayeél1 | control .
Moisture {%) 33 33 33
Accumulated heat units to reach 50% 915 917 911
pollen shed
Acc'umulated heat units to reach 50% 293 896 804
silking
Plant height (metres) 248 241 2.40
Ear height (metres) 1.08 1.04 1.05
F_;nal population (t_ot.al number o.f 131 127 125
viable plants remaining at maturity)
Stay green” 5 5 5
Stalk lodging® _ 0 0 2
Root lodging’ 0 0 1
Disease incidence* 8 8 8
Insect damage’ 9 9 8

1: Sprayed with glufosinate-ammonium herbicide

2: Overall plant health at maturity on a I to 9 scale where 1 is completely dead and 9 is very green

3: Average number of plants per plot that showed lodging of the specified type

4: Level of disease resistance at maturity evaluated on a 1 to 9 scale where 1 is poor resistance and 9 is
high resistance or no visible disease

5:level of destructive insect resistance at maturity evaluated on a I to 9 scale where 1 is poor resistance
and 9 is high resistance or no damage



Table 15: Mendelian segregation of 1507 maize. Eaﬂv secregation data obtained

from the BC2F1 generation: later segrecation data obtained from the F1 seneration

{see Figure 19)

| ocmi

ha | - Significant .

BC2F1 248 : 278 263 :263 1.711 0.1909 No
F1 910 :493 935.3:467.7 2.903 0.0884 No

a: Data expressed as number of observed tolerant to glufosinate-ammonium :

plants susceptible to glufosinate-ammmonium herbicide
~ b: Significant at alpha = 0.05

number of observed



Table 16: Comparison of the biological activity of maize expressed CRY1F protein

(event 1360) and microbially-derived CRY 1F protein (Evans, 1998: Annex 25)

F . :.'::.: T : :

European corn borer 0.58 0.58
Tobacco budworm 1.74 1.88
Fall armyworm 2.21 2.49
Corn earworm >15.8° 516
Black cutworm 22.7° 69.2

2 The maximum dose failed to produce more than $50% mortality on the insect species. The LCsgs were

extrapolated beyond the actual data



Table 17: Nutritional equivalence of 1507 maize: poultry feeding study (Annex 3)

Parameter

RO

| Contrel 7 b
Bn#2)

Cént‘r_o‘.l: ; o

| @mEy)

000 Treatwent U ST

C(Bin#d) e Bl Lt

156’7 maue

Mortality (%)

51

5.71

2.86

571

2.86

571

Stats.*

Body Weight
(kg) Day 0

0.044

0.043

0.043

0.043

0.044

0.043

Stats.”

Body Weight
(kg) Day 42

1.730

1.739

1.738

1.728

1.739

1.757

Stats.®

Daily Gain
(g per bird per day)

0.040

0.040

0.040

0.040

0.040

0.041

Stats.”

Feed Conversion
{(Body weight
corrected)

1797

1.806

1.808

1.804

1.802

1.775

Stats.®

a: Treatment means within a row without a commorn: letter are significantly different (p< 0.05)



Table 18 Summary of sequence for 1507 maize insert. The ORF3 sequence extends
from base 1896 to base 2648 of the 5° border sequence. spanning regions 4 to 7b

A g e Locationin. .. .o snl s
bp) | Tdentity | Homologae | homologous = ;... Deseription . .
E RS A R E o sequence-_. : - R .
N/A! N/A N/A No known homology
5 670-860 200 | 90.5 AF123535 52432-52632 Undesqnbed maize
(compiement) -genomic sequence
Fragment of maize Huck-1
894 AF050439 1-801 retrotransposon 5 LTR?
3 §70-1681 812 Fragment of maize Huck-1
86.6 AF050438 1-797 retrotransposon 3° LTR
4 1682-2016 335 | 100.0 PHIBSG9A 3149-3483 Fragment of crylF gene
Fragment of maize
) chloroplast rpo(C2 gene
5 2017-2337 321 | 1000 X86563 29429-2974% (RNA polymerase beta-2
subunit}
Fragment of maize
100.0 X8O563 97643-97659 chloroplast trmf gene
6 2338-2354 17 (RN A-Jle)
Fragment of maize
82.4 PHIZ999A 182-197 ubiZM1(2) promoter
Ta 2358-2558 201 100.0 PHI899SA 5320-5475 Fragment of par gene
76 | 25592606 | 138 |99 PHIEO99A | 003318 Fragment of par gene
(complement)
7c | 26972711 |15 | 1000 | PHISg99s | 242538 Fragment of cry1F gene
(complement)
Fragment of polylinker
g 127122809 | 118 11000 | PHIS999A | 36-153 region (bases 36-80) and
ubiZVI1{2) promoter
(bases 81-153)
Full-length insert of
9 2830-9015 6186 | 100.0 PHIBS99A i1-6196 PHISOO0A
3906-4456 Inverted ORF25PolyA
10 9016-9565 550 | 1000 PHISS99A terminator and upstream
{complement) )
polylinker sequence
121851-121973 .
{complement) Fragment of maize
11 |9566-9693 | 128 |1000 | NC_001666 | ‘“OTFEE chloroplast rpsl2 rRNA
100759-100886 (23S ribosornal RNA)
12 | 9696-10087 | 392 |99 NC_001666 | 1/091:17483 | Fragment of maize
(complement} chioroplast genome
13 | 10088-10275 | 188 |99 PHIS999A | 20002020 Fragment of pat gene
(complement}
Fragment of maize
14 | 1027810358 |81 | 100 NC_001666 | L37122137202 4 1y oplast “ORF2417 -
(complement) B . :
vpothetical protein gene
15 10359-10629 | 271 N/A N/A N/A No known homology

‘_ N/A: not applicable

?_LTR; long terminal repeat



Table 19: PCR primers for regﬁons 1 to 3 at the 1307 maize insert 3’ border sequence and
for two resions unique to the 1507 maize insert

A In 150757 300 Region 1 Yes Yes
border sequence
B In 15075 768 Region 1 to region3 Yes | Yes
border sequence ' .
C n 1507 5 424 Region 2 to region 3 Yes - Yes
border sequence . :
PHIS999A Spans CM 358
D sequence in 194 terma to inverted No Yes
insert ORF25 terminator on
3” end (region 10)
crylF fragment ' Spans 335 bp ¢ry1F
E in 5’ border 366 fragment in 5° border No Yes
sequence sequence (region 4)




Tabﬁe 20: PCR primers for recions 13 to 15 at 1507 maize insert 3° border sequence

F In 1507 3 34 Region 13 (par.gene No Yes
border sequence fragment) to region 15

G In 15073 959 Region 14 (ch?.ioroplast No Ves
border seguence gene) to region 15

H - In 15073 175 Region 15 Yes Yes
border sequence =

I In 1507 3 134 Region 15 Yes Yes
border sequence

In 1507 2 .
J border sequence 107 Region 15 Yes Yes




Hybridizes to coding region for the .

crylF 980 2548 — 3527 crylF gene
Full-length 548 5984 _ 5831 Hybndizes to the complete coding
pat region for the pat gene
3 pat 310 5536 _ 5845 Hyt_)nchzes to the 3" end of the coding
region for the par gene
Backbone Hybridizes to backbone sequence of
1245 6256 — 7500 PHP8999 outside of the Pmel fragment
Probe 25 .
used for transformation
kan 625 7404 _ 8118 Hybridizes to codjng region for the .
nptil gene for resistance to kanamycin
Backbone Hybridizes to t.)ackbone sequence of
Probe 34 1476 8010 - 9485 PHPE999 outside of the Pmel fragment

used for transforimation




Table 22: Groups of rats involved in the 90-day oral toxicity study together with

the diets fed to each of those eroups

141

© o Number/Group: =
1 II 12 12 33% transgenic maize (33% 1507)
I v 12 12 33% pear isogenic maize (33% 33P66)
v VI 12 12 33% commercial maize (33% 33156)
VI VHI 12 12 11% transgenic maize (11% 1507)°
X X 12 12 11% near isogenic maize (11% 33P66)°

a
b

Weight of test maize/Total diet weight.

These diets also contain 22% 33756.
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Table 23: Comparative efficacy for 1507 maize and non-GM control maize from field
trials in Spain in 2002

i | MontaBana'. | Calatorac®
T 1507 maze A | 15 | 05 | 43 | 49
2 Non-GM maize A 16.2 13.6 64.3 452
3 1507 maize B 0.6 1.1 7.8 9.3
4 Non-GM maize B 237 18.0 65.5 64.8
3 1507 maize C 5.2 13.7 17.4 35.8
6 Non-GM maize C 16.1 22.1 66.9 88.0
7 1507 maize D 4.8 0.9 5.2 7.2
8 Non-GM maize D 26.2 163 63.1 63.0
9 Non-GM maize E 21.8 149 64.5 732
10 Non-GM maize F 19.1 28.1 61.4 “62.5
Mean

1507 3.5 11.5
Mean

non-GM 19.0 65.1

! Mean insect tunnelling length (cm) in the stalks of samples of 10 plants per plot; at
Montafiana 50% of the larvae were identified as ECB and 50% as Sesamia Spp-

2 Mean insect tunnelling length (cm) in the stalks of samples of 10 plants per plot; at
Calatorao 5% of the larvae were identified as ECB and 95% as Sesamia spp.
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Table 24: Acronomic data obtained from field trials of 1507 maize in Spain in 2002,

Summary of germination, time to pollen shed. time to silking, stalk lodging. root lodging.
plant height, and ear height. The data was obtained from three locations and total number

of replicates wasn =9

¢ | Far -
helgh{"

814.5 888.7 1 0 191 63

38 788.7 858.5 17 0 - 180 57

T Coguliada (Aragon, Spain)

815.5 890.5 2 0 193 64

774.6 845 32 0 186 60

 Calatorao {Aragén, Spain)

8400 | 0150 2 0 208 85
' N"“‘GM;; 58 788.7 | 835.8 49 0 193 76
‘ control
Sl Lo Average oo
47 823.6% | 898.4% 2 0 197* 71%
48 784.0 | 853.1 33 0 186 64

! Number of plants emerged per 60 seed planted

% Number of accumulated heat units when approximately 50% of the plants are shedding pollen
3 Number of accurnulated heat units when approximately 50% of the plants are silking

* Percent of plants broken below the primary ear

> Percent of plants leaning = 30° in the first ¥2 meter above the soil surface

® Measured from the soil surface to the tip of tassel), n=10

7 Measured from the soil surface to the base primary ear), n=10

8 GDU: Growing Degree Units or accumulated heat units

* Statistically significant differences (P-value < 0.05)
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Table 25: Acronomic data obtained from field trials of 1507 maize in Spain in 2002,

Summary of final population. stay green. disease incidence. insect damage. and grain
moisture. The data was obtained from three locations and total number of replicates was

n=9

" Disease - | .. Insect ‘Grain .
mcuience3 damage mmsture

b ontanana (Aragon, Spam)

1507 maize 3 8 9 29

_control

15 2 9 6 29

' “Cogullada (Aragén, Spain)

1507 maize | 19 1 g 8 26

e Non-GM ":'-: - 11 1 ’ ’ -

P control

~ Calatorao (Aragén, Spain)

:ii_fii%?ﬁémé 15 2 9 8 34

11 1 -9 4 32

| o Average B R
._ 1507 malze_‘:"_"?';_ 16 2 8 g* 30
CiNenGML S0 g ] 9 4 29

1Total number of viable plants {per plot) remaining at maturity
% Overall plant health at maturity evaluated on a 1 to 9 scale where 1 is completely dead
and 9 is very green

* Level of disease resistance at maturity evaluated on a 1 to 9 scale where 1 is poor
resistance and 9 is high resistance or no visible disease

4 Level of destructive insect resistance at maturity evaluated on a 1 to 9 scale where 1 is
poor resistance and 9 is high resistance or no damage

5 Percent water content of grain at typical harvest maturity

* Statistically significant differences (P-value < 0.05)



Table 26: Comparative agronomic data from different hybrids of 1507 maize and non-
GM _control maize from field trials in Spain in 2002. The data was obtained from two
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locations and total number of replicates wasn=4

halrvest (%) | lodging
1 1507 maize A 28.4 0 2 8.7
2 Non-GM maize A 7380.9 92.0 27.5 0 21 4.7
3 1507 maize B 94458 117.3 27.8 8 2 5.0
4 Non-GM maize B 7851.6 97.6 27.6 5 19 5.7
5 1507 maize C 8987.6 112.0 26.7 1 1 7.5
6 Non-GM maize C 8134.0 102.0 28.1 0 20 4.7
7 1507 maize D 8203.1 102.3 28.1 4 9 6.7
8 Non-GM maize D 7437.4 $3.0 256 2 15 5.5
9 Non-GM maize E 6470.8 80.8 28.3 2 22 5.0
10 | Non-GM maize F 6621.4 82.8 26.0 13 21 4.0

" Yield expressed as percent of overall experiment mean; overall mean is 8022.9 kg/ha
* Count of carly (before flowering) root lodged plants in two central rows
* Number of stalk lodged plants in two central rows; considered plants broken at or below ear node
* Darnage scores are recorded visually based on a 1t0 9 scale (1 = completely susceptible, and 9 =

completely resistant)
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Table 28: Tryptic peptide mass data (m/z [M+H]") of microbially-derived and 1507 maize

expressed CRYIF proteins obtained by MALDI-TOF MS (Schafer and Schwendler, 2001;

Annex 17)
: ;-N[lcroblally-denved 507 ma:lze expressed
YiIE. CRYIF - -

32-42 1227.72 1227 70 1227 68
100-113 1612.81 1612.81 1612.79
114-125 1441.67 1441.66 1441.65
172-193 2434.15 243421 2434 .16
194-200 878.55 878.51 878.50
204-217 1675.79 1675.75 1675.75
252-263 1394.72 1394.69 1364.68
264-286 2509.21 2509.24 2509.19
312-324 i413.71 1413.70 1413.68
358-366 1033.56 1033.52 1033.52
367-379 1386.71 1386.70 1386.69
380-392 1416.68 1416.67 1416.67
431-442 1376.62 1376.62 1376.59
452-463 1301.63 1301.60 1301.58
464-471 911.58 011.53 011.52
472-483 1269.68 1269.66 1269.65
484-494 1089.56 1089.53 1089.52
522-529 925.46 ND" 925.43
530-538 1007.54 1007.51 1007.50
539-546 924,48 924.44 02443

Note:

* Two digit decimals were used for mass data in this table although raw data obtained from the
MALDI-TOF-MS spectrometer were shown in 4 digit decimals. A peptide was considered a
match if its m/z is within m/z 0.1 error range of its theoretical m/z.

® ND: not detected.
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SECTION 3

ADDITIONAL INFORMATION (ANNEX IV, DIRECTIVE 2001/18/EC)

A.

The following information shall be provided in the notification for placing
on the market of GMOs as or in products in addition to that of Annex III
(Directive 2001/18/EC):

Proposed commercial names of the products and names of GMOs
contained therein, and any specific identification, name or code used by the
notifier to identify the GMO

As mentioned in Point A.l.c. of Section 2 commercial names will be assigned
to 1507 maize seed at the time of market introduction. The product described in
this notification is B.t. CrylF maize line 1507, referred to as 1507 maize. It
consists of maize product consisting of or derived from seed of 1507 maize
genetically modified to express CRY 1F protein, conferring resistance to certain
lepidopteran insect pests, and PAT protein, conferring tolerance to glufosinate-
ammonium herbicide. The maize product also consists of progeny derived from
conventional breeding between 1507 maize with any traditionally bred maize.

In accordance with the OECD guidance for the designation of a unique identifier
for transgenic plants (ENV/IM/MONQO(2002)7), the unique identification code
assigned to 1507 maize is DAS-@15@7-1.

Name and full address of the person established in the Community who is
responsible for the placing on the market, whether it be the manufacturer,

the importer or the distributor

This 1s a joint notification submitted by Pioneer Hi-Bred International Inc., as
represented by Pioneer Overseas Corporation, and Mycogen Seeds, c/o Dow
AgroSciences LLC. Pioneer Hi-Bred is the primary contact for this submission
and therefore all correspondence should be sent to the responsible scientist at
Pioneer Overseas Corporation:

Dr Firoz Amijee

Regulatory Affairs Manager
Pioneer Overseas Corporation
Avenue Tedesco 7

B-1160 Brussels

Belgium

Tel: +32 2 675 0550
Fax: +32 2 660 9323
e-mail: firoz.amijee @pioneer.com
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Dr Gaston Legris
Regulatory Affairs Manager
Plant Genetics and Biotech
European Trade Area

Dow AgroSciences

2nd floor, 3 Milton Park
Oxon OX14 4RN

United Kingdom

Tel:  +44 1235 437920
Fax: +44 1235437994
e-mail: GLegris@dow.com

Name and full address of the supplier(s) of control samples

A PCR detection method to confirm the molecular identity of 1507 maize has
been developed by GeneScan Analytics GmbH and is attached as Annex 15.
Provided that Pioneer Hi-Bred International Inc. and Mycogen Seeds, c/o Dow
AgroSciences LLC intellectual property rights are protected, a reasonable
amount of 1507 maize control samples as reference material will be made
available to the regulatory authority before placing 1507 maize products on the
EU market.

We propose to work with a central body such as the EC Institute for Reference
Materials and Measurements as the supplier of control samples. Further
information will be provided in due course.

Description of how the product and the GMO as or in product are intended
to be used. Differences in use or management of the GMO compared to
similar non-genetically meodified products should be highlighted

Products from 1507 maize will be used in a manner consistent with current uses
of maize grain and maize products and in accordance with the monitoring plan
(see Section 5 of this notification) and insect resistance management (IRM;
Annex 37) strategy developed in the context of responsible product stewardship
for the cultivation of 1507 maize. Use of 1507 maize will include cultivation
and import of grain and grain products for storage and processing into food,
animal feed and industrial uses. The approval for food use of 1507 maize is
being considered separately in accordance with Regulation (EC) No 258/97.

Maize, together with rice and wheat, is one of the most important cereal crops in
the world with total production of 596.4 million tonnes in 2000 (FAOSTAT
Database, 2000). The FAO estimation for the EU maize production m 2000 is
38.4 million tonnes. Majority of grain and forage derived from maize is used
for animal feeds, and about 8% of the grain is processed for human food
products mainly by wet-milling or dry-milling. Maize grain is also processed
into industrial products (11%), such as ethyl alcohol by fermentation and highly
refined starch by wet-milling to produce starch and sweetener products. In
addition to milling, the maize germ can be processed to obtain maize oil.
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Description of the geographical area(s) and types of environment where the
product is intended to be used within the Community, inclnding, where
possible, estimated scale of use in each area

Maize is widely cultivated in a variety of agricultural environments of the EU,
with strong variations at a regional level throughout the Community. In 2000,
annual production of maize grain in the EU was estimated to be 38.4 million
tonnes (FAOSTAT Database, 2000). The largest producer is France (43%),
followed by Italy (25%), Spain (11%) and Germany (8%). The majority (80%)
of grain and forage derived from maize is used for animal feed. However, about
3.3 million tonnes of the grain (or 8% of EU production) is processed for human
food products. Grain and derived products from 1507 maize are expected to be
part of this production.

Intended categories of users of the product e.g. industry, agriculture and
skilled trades, consumer use by public at large

As mentioned in Point A.4. above, 1507 maize will be used in the EU as any
other maize. Therefore, there are multiple categories of users of 1507 maize,
including the animal feed and milling industry, agriculture, skilled trades and
consumer use by public at large.

Information on the genetic modification for the purposes of placing on one
or several registers of modifications in organisms, which can be used for
the detection and identification of particular GMO products to facilitate
post-marketing control and inspection

The 1507 maize has been genetically modified (GM) to express the proteins
CRY1F and phosphinothricin-N-acetyltransferase (PAT). Expression of the
CRY1F protein confers season-long resistance against certain lepidopteran
pests, such as the European corn borer {Ostrinia nubilalis) and Sesamia spp. It
1s expressed constitutively and when cultivated, 1t provides control agatnst
insect pest damage.
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~ Expression of the PAT protein confers tolerance to application of glufosinate-
ammonium herbicide. It is expressed constitutively serving as a selectable
marker and when cultivated, the maize plant will tolerate field application rates
of 1600 g a.i./ha of glufosinate-ammonium without showing any phytotoxicity
symptoms. Tolerance to the herbicide provides for an alternative in weed
management.

A PCR detection method unique for the 1507 maize event has been developed
for the purposes of detection and identification to facilitate post-marketing
monitoring control and inspection (Annex 15). Provided that Pioneer Hi-Bred
International, Inc. and Mycogen Seeds c/o Dow AgroSciences LCC intellectual
property rights are protected, a reasonable amount of 1507 maize reference
material will be made available to the regulatory authority before placing 1507
maize products on the EU market. It is preferable that the PCR detection
method and reference material is given to a central body operating under the
auspices of the EU regulatory authorities and the European Commission.

Proposed labelling on a label or in an accompanying document

Product information to indicate that genetic modification has been used in the
development of 1507 maize will be provided on a label and/or in an
accompanying document in accordance with Annex IV of Directive 2001/18/EC
(Point B.7. below). This will enable products from 1507 maize to be labelled in
accordance with Directive 2001/18/EC.

A proposal for the labeling of products consisting of, or containing, genetically
modified 1507 maize is attached to this notification as Section 6.
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The following information shall be provided in the notification, when
relevant, in addition to that of Point A:

Measures to take in case of unintended release or misuse

This notification is for consent to market genetically modified 1507 maize
products in accordance with Part C of Directive 2001/18/EC. The scope of this
notification is for all uses of 1507 maize including cultivation of 1507 maize
seed (inbreds and hybrids) in the EU. The proposed uses of grain and other
products of 1507 maize, arising from imports or cultivation, will be the same as
for any other maize. The use of 1507 maize for human food is considered in a
separate application submitted in accordance with Regulation (EC) No. 258/97.

The conclusions from the environmental risk assessment (e.r.a.) for the placing
on the market of 1507 maize in accordance to Annex II of Directive 2001/18/EC
(Section 4 of this notification) confirm that there is no risk to human and animal
health or the environment arising from 1507 maize. In addition, there is no
significant risk to non-target organisms. However, the er.a. does identify a
limited potential risk posed by the cultivation of 1507 maize due to the potential
development of resistance to CRY 1F protein as expressed in 1507 maize within
the target insect pest population, and therefore an insect resistance management
(IRM; Annex 37) strategy is proposed for the cultivation of 1507 maize in the
context of product stewardship.

Any unintentional release or misuse of 1507 maize can be controlled by current
agronomic practices including cultivation, selective use of herbicides (with the
exception of glufosinate-ammonium) and crop rotation.

Specific instructions or recommendations for storage and handling

The safety evaluation in this notification confirms that ne specific instructions
for storage and handling are necessary for the placing on the market of 1507
maize. Therefore, products of 1507 maize will be stored and handled in the
same way as products from other commercial maize varieties.

Specific instructions for carrying out monitoring and reporting to the
notifier and, if required, the competent authority

Specific instructions for carrying out monitoring and reporting to the notifier
and, if required, the competent authority have been described in detail in the
proposal for a monitoring plan attached to this notification as Section 5 and in
accordance with Annex VII of Directive 2001/18/EC.

Proposed restrictions in the approved use of the GMO
The safety evaluation in this notification confirms that no specific restrictions

are necessary for the placing on the market of 1507 maize, and seeds for
cultivation and products of 1507 maize will be used in the same way as seeds



SJI

and products from other commercial maize varieties. Specific conditions of use
will apply in case of cultivation of 1507 maize seeds as described in detail in the
proposed monitoring plan (see Section 5 of this notification).

The period of the first consent to place on the market 1507 maize is requested
for the maximum period and should end ten years after the date of the first
inclusion of the first plant variety containing the GMO on an official national
catalogue of plant varieties in accordance with Council Directives 70/457/EEC
and 70/458/EEC.

Proposed packaging

The packaging, storage, and handling systems that are currently used for maize
will apply. The grain and processed products of 1507 maize will be packaged in
the same manner as other maize products.

Estimated production in and/or imports to the Community

In 2000, annual production of maize grain in the EU has been estimated at 38.4

‘million tonnes (FAOSTAT Database, 2000). The largest producer is France

(43%), followed by Italy (25%), Spain (11%) and Germany (8%). Majority
(80%) of grain and forage derived from maize is used for animal feed.
However, about 3.3 million tonnes of the grain (or 8% of EU production) is
processed for human food products with highest consumption in the UK (34%},
followed by Italy (21%), Germany (20%) and France (11%) (EUROSTAT New
Cronos, 2000). Import of maize grain into the EU for 1999 has been estimated
to be of about 2 million tonnes (EUROSTAT New Cronos, 2000). Production
and/or import of 1507 maize into the Community is expected to be part of the
above production and import estimates.

Proposed additional iabelling

As mentioned in Point A.8. above, product information to indicate that genetic
modification has been used in the development of 1507 maize will be provided
on a label and/or in an accompanying document in accordance with Annex IV
of Directive 2001/18/EC (see Section 6 of this notification). This will enable
products from 1507 maize to be labelled in accordance with Directive
2001/18/EC. Additional information on 1507 maize will also be provided in an
accompanying document to agricultural users to indicate specific conditions of
use of 1507 maize in the EU.

In accordance with the OECD guidance for the designation of a unique
identifier for transgenic plants (ENV/IM/MONO(2002)7), the unique
identification code assigned to 1507 maize is DAS-@15@07-1.

In accordance with Annex IV of Directive 2001/18/EC, the proposed additional
labelling of 13507 maize will include, at least in summarized form, the
information from Peints A.4., A.5., B.1., B.2., B.3. and B.4. of this Section 3.
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SECTION 4

ENVIRONMENTAL RISK ASSESSMENT FOR THE PLACING ON THE
MARKET OF 1507 MAIZE IN ACCORDANCE WITH ANNEX II OF
DIRECTIVE 2001/18/EC

Introduction

The product described in this notification is B.z. Cry1F maize line 1507, referred to as
1507 maize. It consists of maize product consisting of or derived from seed of 1507
maize genetically modified to express CRYLF protein, conferring resistance to certain
lepidopteran insect pests, and PAT protein, conferring tolerance to glufosinate-
ammonium herbicide. The maize product also consists of progeny derived from
conventional breeding between 1507 maize with any traditionally bred maize.

This notification is for consent to market genetically modified 1507 maize products in
accordance with Part C of Directive 2001/18/EC. The scope of this notification is for
all uses of 1507 maize including cultivation of 1507 maize seed (inbreds and hybrids)
in the EU. The proposed uses of grain and other products of 1507 maize, from
imports or caltivation, will be the same as for any other maize.

An environmental risk assessment (e.r.a.) for the placing on the market of 1507 maize
has been carried out in accordance with Commission Decision 2002/623/EC
establishing the guidance notes supplementing Annex II of Directive 2001/18/EC.
The er.a. takes into account the relevant information provided throughout this
notification,

Food use of 1507 maize is considered in a separate application submitted on 15
February 2001 to the Competent Authority of The Netherlands in accordance with
Regulation (EC) No. 258/97.

A. OBJECTIVE

The objective of an environmental risk assessment (e.r.a.) is, on a case by case basis,
to identify and evaluate potential adverse effects of the genetically modified organism
(GMO), either direct and indirect, immediate or delayed, on human health and the
environment which the deliberate release or the placing on the market of GMOs may
have. The e.r.a. for the placing on the market of 1507 maize has been conducted with
a view to identifying if there is a need for risk management and if so, the most
appropriate methods to be used.

B. GENERAL PRINCIPLES

In accordance with the precautionary principle, the following general principles have
been followed when performing the e.r.a. for the placing on the market of 1507 maize:



- Identified characteristics of the GMO and its use which have the potential
to cause adverse effects should be compared to those presented by the non-
modified organism from which it is derived and its use under
corresponding situations;

- The e.r.a. should be carried out in a scientifically sound and transparent
manner based on available scientific and technical data;

- The er.a. should be carried out on a case by case basis, meaning that the
required information may vary depending on the type of the GMOs
concerned, their intended use and the potential receiving environment,
taking into account, i.a., GMOs already in the environment;

- If new information on the GMQ and its effects on human health or the
environment becomes available, the e.r.a. may need to be readdressed in
order to:

o Determine whether the risk has changed;

o Determine whether there is a need for amending the risk management
accordingly.

C. METHODOLOGY

C.1. CHARACTERISTICS OF THE GMO AND RELEASES

The e.r.a. for the placing on the market including cultivation of B.t. CrylF maize line
1507, referred to as 1507 maize, has being carried out taking into account the relevant
technical and scientific details regarding the specific characteristics of 1507 maize and
its proposed uses as described below.

a) The recipient or parental organism

The recipient organism for the genetic modification of 1507 maize is the Gramineae
Zea mays L., commonly known as maize in the EU or corn in the USA. The genetic
modification was carried out on the non-GM maize line Hi-II, as described in detail in
Point C.1. of Section 2 of this notification and summarized in Point C.1.b., below,

Detailed information on the recipient organism has been provided in Part B of
Section 2 of this notification. It includes information concerning maize reproduction
(Point B.2. of Section 2}, survivability (Point B.3. of Section 2), dissemination (Point
B.4. of Section 2), geographical distribution (Point B.5. of Section 2), habitat (Point
B.6. of Section 2), and interactions with other organisms, including potential effects
on human health (Point B.7. of Section 2).

In line with the general principles (Point B., above), the relevant information on the
characteristics of the non-GM recipient organism and its use under corresponding

161



situations serves as the baseline for comparison to 1507 maize during consideration of -
each consecutive step of the e.r.a. for placing on the market of 1507 maize.

b) The genetic modification and relevant information on the vector and the
donors

The 1507 maize has been genetically modified to express CRY1F protein for
resistance to certain lepidopteran insect pests, such as the European corn borer (ECB),
and Sesamia spp., and to express phosphinothricin-N-acetyltransferase (PAT) protein
for tolerance to glufosinate-ammonium herbicide.

The genetic modification in 1507 and relevant information on the insert and the donor
organisms has been described in detail in Part C of Section 2 of this notification. A
summary of those characteristics relevant to the er.a. for the placing on the market of
1507 maize has been included below,

The genetic modification:

The particle acceleration method (high-velocity microprojectiles) (Klein et al., 1987)
was used to mtroduce a purified linear DNA fragment (PHIS999A, 6235 bp; Figure 1)
containing the crylF and pat coding sequences and the necessary regulatory
components into cells from the maize line Hi-II resulting in several maize events, such
as event TC1507 or, simply 1507. Several plants were regenerated from these
putatively transformed maize cells and those that expressed CRY1F and PAT proteins
were selected. One of them was identified as 1507 and was selected for breeding with
appropriate inbred lines. This plant and its progeny is referred to as B.r. CrylF maize
line 1507, or simply known as 1507 maize. Further details of the transformation are
given in Point C.1. of Section 2 of this notification and have not been included here.

Other GM maize lines were also obtained in the same manner, such as B.r. CrylF
maize line 1360, or simply 1360 maize. The 1360 maize is of particular relevance to
this document as it was selected as an appropriate source of maize expressed CRY1F
protein (i.e., representative of similar events, such as 1507 maize)} for comparison with
microbially-derived CRY1F protein produced in Pseudomonas fluorescens in the
studies that demonstrated equivalence between maize expressed and microbially-
derived CRY1F proteins (Evans, 1998; Annex 25). The intention was to be able to
produce sufficient quantity of CRY1F protein from a recombinant microbial source
(i.e., microbially-derived CRY1F protein) for a broad range of studies. This was
necessary because it 15 not possible to derive high amounts of adequate CRY1F protein
from any maize line transformed with insert PHI8999A, i.e. 1507 or 1360 maize.

Information on the vector:

No vector was used for the transformation of 1507 maize. As mentioned above, a
linear DNA fragment containing the ¢ry1F and pat coding sequences together with the
necessary regulatory components only was used for transformation by particle
acceleration. No additional DNA sequences were used for introducing the insert into
1507 maijze.
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The insert was obtained from plasmid PHP8999 following digestion of the plasmid
DNA with the restriction enzyme Pmel. As a result, two linear fragments of DNA
were obtained: a 6235 bp fragment, i.e. the intended insert containing the crylF and
pat genes; and a 3269 bp fragment not used in transformation. A detailed description
of the organization, size and function of the genetic material present in the 3269 bp
fragment is provided in Table 2 of Section 2 of the notification. The 6235 bp
(PHIS999A) fragment was subsequently purified by agarose gel electrophoresis and
used in the transformation of 1507 maize.

The results of the detailed molecular characterization of the inserted genetic material
in 1507 maize by Glatt in 2000 (see Annex 7) support the conclusion that there is no
detectable genetic material from the 3269 bp fragment of plasmid PHP8999 that was
not intended for the transformation of 1507 maize. In particular and as expected, the
nptll gene for kanamycin resistance is not present in 1507 maize, as discussed in detail
in Point C.1.c., below.

Information on the donors:

As described above, the insert PHIS999A consisted of a linear DNA fragment of 6235
bp containing the synthetic version of plant optimized and truncated ¢rylF gene from
Bacillus thuringiensis sbsp. aizawai with transcription directed by the ubiquitin
promoter ubiZM1(2) from Zea mays and with a termination sequence derived from
ORF25PolyA from Agrobacterium tumefaciens extrachromosomal plasmid pTil5995.
The insert also contains the synthetic version of plant optimized phosphinothricin-N-
acetyltransferase gene sequence, paf, from Streptomyces viridochromogenes with
transcription directed by CaMV 35S promoter and CaMV 338 terminator, from
canliflower mosaic virus.

A complete description of the size, position, source of donor organism and intended
function of the DNA sequences contained in the insert, together with appropriate
references, is presented in Table 1 of Section 2 of this notification.

Bacillus thuringiensis is a Gram-positive soil bacterium that was first discovered in
Japan on diseased silkworm, in 1901. At least 176 different B. thuringiensis products
have been registered as pesticides since 1961 and there have been no confirmed
reports of dietary toxicity attributable to their use. Furthermore, there have been no
confirmed reports of immediate or delayed toxic or allergenic reactions to humans
from exposure to any B.z.-based pesticides since their registration (EPA, 1995a). The
subspecies aizawai, donor of the crylF gene, is commercially used to control wax
moth larvae and diamondback moth caterpillar and it has been found to be non-toxic to
mammals (Comell University, 1996; McClintock et al., 1995). The CRY1F protein is
the active ingredient in pesticides produced from B. rhuringiensis sbsp. aizawai and it
has specific toxicity against certain lepidopteran insect pests (farget organisms).

Maize, donor of the ubiquitin promoter ubiZMI1(2), has a long history as an
agricultural crop and factors affecting genetic stability have been well characterised.
Also, maize is continually being modified by breeders to improve its quality and
agronomic performance. There are no recognised antinutrients in maize which are
considered harmful and worthy of quantification or risk management (Del Valle et al.,
1983; White and Pollak, 1995).
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Agrobacterium tumefaciens, donor of the ORF25PolyA terminator sequence, is a
Gram-negative, non-sporing, rod-shaped bacterium, closely related to Rhizobium
which forms nitrogen-fixing nodules on clover and other leguminous plants.
Agrobacterium contains a plasmid (the 77 plasmid) with the ability to enter plant cells
and insert a portion of its genome into plant chromosomes (Barker, et al., 1983).
Normally, Agrobacterium is a plant pathogen causing root deformation mainly with
sugar beets, pomefrnit and viniculture crops. However, the 7i plasmid has been
altered, i.e. disarmed, to make it a useful vector for plant transformation by removing
the sequences involved in pathogenicity and inserting sequences necessary for cloning
and replication in the 1aboratory.

Streptomyces viridochromogenes, donor of the pat gene, is a common s0il bacterium
that produces the tripeptide L-phosphinothricyl-L-alanyl-alanine (L-PPT), which was
developed as a non-selective herbicide by Hoechst Ag. (Sykes, 1998).  The pat gene,
which confers S. viridochromogenes tolerance to the tripeptide, was also identified and
characterized in this organism (OECD, 1999; Annex 6).

Cauliflower mosaic virus, donor of the 35S promoter and terminator sequences, s a
DNA caulimovirus with a host range restricted primarily to cruciferous plants (ICTV
Database, 1998). It has a double stranded DNA genome within which two distinct
promoters, producing 19S and 35S transcripts, have been identified (Kay et al., 1987).
The 35S promoter and its variants with enhanced tramscriptional activity are
constitutively active in several plant species that have been genetically modified.

c) The GMO

The 1507 maize has been genetically modified to express the proteins CRY1F and
phosphinothricin-N-acetyltransferase (PAT). Expression of the CRYIF protein
confers season-long resistance against certain lepidopteran pests, such as the
European corn borer (Ostrinia nubilalis) and Sesamia spp. It is expressed
constitutively and when cultivated, provides control against insect pest damage.

Expression of the PAT protein confers tolerance to application of glufosinate-
ammonium herbicide. It is expressed constitutively serving as a selectable marker and
when cultivated, the maize plant will tolerate field application rates of 1600 g a.i/ha
of glufosinate-ammonium without showing any phytotoxicity symptoms. Tolerance
to the herbicide provides an alternative tool for weed control management.

No other traits have been introduced or modified as confirmed by the observation of
1507 maize when cultivated in maize growing areas of the USA, Chile, European
Union and Central and Eastern Europe (Points D.4. and D.13. of Section 2 of this

notification).

Information regarding the genetically modified organism has been provided in Part D
of Section 2 of this notification. It includes detailed information on:

a) the inserted genetic material in 1507 maize {i.e., size, structure, copy
number, location);
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b) developmental stages and parts of the piant where the insert is expressed and
characteristics of the maize expressed CRY1F and PAT proteins;

¢} how the 1507 maize plants differ from the non-GM maize;

d} genetic and phenotypic stability of 1507 maize;

e} whether there is any change to the ability of 1507 maize to transfer genetic
material to other organisms;

f) potential toxic, allergenic or other harmful effects of the genetic modification
on human health;

g) safety of 1507 maize to animal health;

k) mechanism of interaction between 1507 maize and target organisms;

i) potential changes in interactions of 1507 maize with non-target organisms;

7) potential interactions with the abiotic environment;

k} detection and identification methods for 1507 maize; and,

{) information about previous releases of 1507 maize.

A summary of the information on 1507 maize relevant to this e.r.a. for the placing on
the market of 1507 maize has been included below.

The inserted genetic material:

The genetic modification in 1507 maize has been characterised in detail by Southemn
blot and DNA sequence analyses. The analyses have confirmed that the inserted
genetic material is integrated into the nuclear genome of the maize plant and consists
of an almost full-length copy of the linear fragment used in the transformation (i.e.,
6186 bp from the 6235 bp of insert PHIS999A, containing the crylF and pat genes
together with the regulatory sequences necessary for their expression). In addition,
the plant insert containg the following non-functional fragments:

~ one fragment (335 bp) of the ¢rylF gene, with no wbiZMI(2) promoter
sequence, and one fragment (15 bp) of the crylF gene, both located at the 5’
end of the almost full-length insert;

— two fragments (201 bp and 138 bp long, respectively) of the par gene, without
regulatory sequences associated, located at the 5’ border and, one fragment
(188 bp) of the par gene, located at the 3” border;

— one fragment (118 bp) of the polylinker region and ubiZMI1(2) promoter
sequence located at the 5° border;

— one fragment (550 bp) of the ORF25PolyA terminator sequence in inverted
position located immediately at the 3’ end of the almost full-length insert.

The 1507 maize does not contain the nptll gene nor any other detectable fragments
from the portion of plasmid PHP8999 that was not intended for transformation of 1507
maize. Maize genomic DNA flanking regions at both the 5° and 3’ borders of the 1507
maize insert have been sequenced and characterised in detail. Amalysis by PCR
amplification has confirmed the presence of both maize genomic flanking regions in
non-GM Hi-II maize used in the transformation of 1507 maize.

Expression of the insert:

Expression of CRYIF and PAT proteins in a range of tissues from different
developmental stages of a typical maize plant was characterized using specific



Enzyme Linked Immunosorbent Assay (ELISA) developed for each protein. The
results obtained show that CRYIF protein is expressed throughout the different
developmental stages tested, while PAT protein could only be measured at the V9
stage at levels ranging from below the LOD (20 pg/ug total extractable protein) to
136.8 pg/ug total extractable protein in leaves of 1507 maize, and from below the
LOD 1o 38.0 pg/pg total exiractable protein in whole plant tissue (V9 stage), but could
not be detected in RI or R4 tissues, senescent plant or mature grain.

The characteristics of the CRY1F and PAT proteins expressed in 1507 maize were
examined by Western blot analysis (Alarcon and Marshall, 2000; Annex 8). The
CRY1F protein was detected as two bands of approximately 65 and 68 kDa,
respectively, and no other bands indicative of a partial CRY1F protein or a fusion
protein of greater molecular weight were observed. These two forms of maize
expressed CRY1F protein would be expected as a result of limited proteolysis of the
~68 kDa protein by a plant protease with trypsin-like specificity, which results in the
~65 kDa CRY1F form. The only difference between these two forms of maize
expressed CRY 1F protein is the presence or absence of amino acids 1 to 27 from the
N-terminus of the CRY1F protein, which are absent from the ~65 kDa CRY1F form.
The biochemical structure of these two forms is comparable as shown by their
equivalent immunoreactivity in ELISA and Western blot analyses (Evans, 1998;
Alarcon and Marshall, 2000; Annexes 25 and 8, respectively). In addition, the
biological activities of the two forms of maize expressed CRY1F protein will be
identical once they are ingested by the target pest, as proteolytical processing in the
alkaline conditions found in the gut of target insect pests will result in comparable
forms of CRY1F protein (such as the 65 kDa form). A similar post-translational
processing on the removal of amino acids 1-27 from the N-terminus of the pro-toxin
also occurs for other CRY proteins, such as CRY1A (Schneof ef al., 1998).

The PAT protein is known to be a homodimer of approximately 43 kDa in its native
form, and it is comprised of two components of approximately 22 kDa (OECD, 1999;
Annex 6). The results of the Western blot analysis of 1507 maize confirmed the
presence of the ~22 kDa PAT monomeric form and of the ~43 kDa PAT homodimer
in leaf tissue. No other bands indicative of a partial PAT protein or fusion protein of
greater molecular weight were observed in 1507 maize.

Differences between 1507 maize and non-GM maize:

The genetic modification in 1507 maize results in expression of CRYI1F protein
conferring resistance to certain lepidopteran insect pests, and PAT protein conferring
tolerance to glufosinate-ammonium herbicide. No other traits have been introduced or
modified in 1507 maize (Point D.4. of Section 2 of this notification).

The efficacy of 1507 maize hybrids against a range of insect pests has been
determined and compared with conventional maize controls under field conditions.
The insects evaluated were European com borer (Ostrinia nubilalis), fall armyworm
(Spodoptera frugiperda), comn earworm (Helicoverpa zea), southwestern corn borer
(Diatraea grandiosella), black cutworm (Agrotis ipsilon), and sugarcane borer
(Diatraea saccharalis). Further tests have been carried out which have confirmed the



effectiveness of 1507 maize against Sesamia spp. infestation (Castafiera, 2001; Annex
16).

A separate field study was carried out in 2000 in France to compare 1507 maize
(without application of insecticide) and non-GM maize with application of a synthetic
insecticide (Karate Xpress, active ingredient lambda-cyhalothrin) commonly used to
control European corn borer infestation (Vemnier, et al., 2001b; Annex 34). The 1507
maize showed significant efficacy to control both European corn borer and pink stalk
borer (Sesamia nonagrioides) and providing better protection from both pests than
traditional insecticide applications.

In summary, the results show that 1507 maize provides much improved control for
lepidopteran insects pests in comparison to application of insecticides to conventional
(non-GM) maize.

Additional field trials were carried out in Spain in 2002 for agronomic purposes at
three separate locations in the region of Aragon. In summary, 2 comparison of the
agronomic characteristics of 1507 maize and non-GM maize with comparable genetic
background cultivated under Spanish conditions confirmed that there were no
unexpected adverse differences. In fact and taking into account the significant target
pest pressure from ECB and Sesamia spp. that occutred in Aragdn (Spain) in 2002, the
agronomic differences observed in terms of less insect damage, higher yield, higher
plant height and ear, and less stalk lodging of 1507 maize plants result from resistance
against attack from target insect pests conferred by the expression of CRY 1F protein,
as intended by the genetic modification.

The active ingredient in glufosinate-ammeonium herbicide 1s L-phosphinothricin (L-
PPT). L-PPT binds to glutamine synthetase in plants preventing the detoxification of
excess ammonia resulting in plant death. The activity of the PAT protein
(phosphinothricin-N-acetyltransferase) is specific to catalysing the conversion of L-
PPT to N-acetyl-L-PPT. Expression of PAT protein in 1507 maize allows the
detoxification of ammonia to continue thereby conferring tolerance to the herbicide
glufosinate-ammonium. Field trials have shown that 1507 maize is tolerant to field
application rates of 1600 g ai/ha of glufosinate-ammonium herbicide without
showing any phytotoxicity symptoms. This rate is equivalent to four times the
recommended field application rate of the glufosinate-ammonium herbicide.

Agronomic data was obtained from field trials of 1507 maize carried out at different
locations across key maize growing regions in the USA in 1999; in France, Jtaly and
Bulgaria in 2000, and in Spain in 2002. The results support the conclusion that there
are no unexpected agronomic differences between 1507 maize and non-GM maize,
and that 1507 maize has no altered survival, multiplication or dissemination
characteristics.



Genetic and phenotypic stability of 1507 maize:

Analysis of the Mendelian segregation of the inserted traits has provided evidence of
the genetic stability of the inserted genetic material in 1507 maize (Point D.5. of
Section 2 of this notification). The crylF and pat genes are integrated in the genome
of the plant and inherited as Mendelian dominant genes.

Change to the ability of 1507 maize to transfer genetic material to other organisms:

There are no sequences in the genetic material inserted into 1507 maize that could
potentially be involved in transfer of genetic material between maize and other
organisms. As a result, there is no change in the ability of 1507 maize to transfer
genetic material to other organisms (Point D.6. of Section 2 of this notification).

Potential toxic. allergenic or other harmful effects of the genetic modification on
human health:

The results obtained from the toxicological studies confirm that the genetic
modification in 1507 maize does not introduce any new compounds known to be toxic,
allergenic or harmful to human or animal health (Point D.7. of Section 2 of this
notification). A summary of the results has been included below.

As mentioned in Point C.1.b. above, in order to have sufficient amounts of purified
CRY1F protein for the multiple studies required to assess the safety of maize
expressed CRY1F protein, a form of the protein with equivalent biochemical structure
and biological activity to the structure and activity of maize expressed CRY1F was
produced in Pseudomonas fluorescens (Evans, 1998; Anmex 25). The complete
description of the sequence and key characteristics of microbially-derived CRY1F
protein have been included in Point D.7. of Section 2 of this notification.

Toxicity:

An acute oral toxicity study with microbially-derived CRY1F protein have been
carried out with mice. No mortality, toxicity or adverse clinical signs were observed
at the highest dose tested of 5050 mg of test material per kg of body weight which
was equivalent to 576 mg of pure CRYIF protein per kg of body weight (Kuhn,
1998). The relatively high dose tested in this study did not give rise to any toxicity
and therefore the acute LDsy for CRY1F protein could not be determined other than
estimated to be higher than 576 mg CRY1F per kg of body weight.

The safety in terms of toxicity for the PAT protein has already been determined in
detail during the assessment of glufosinate-ammonium tolerant maize (EPA, 1995b;
EPA, 1997, Canadian Food Inspection Agency, 1998; SCP, 1998; OECD, 1999;
Annex 6). A toxicity study consisting of feeding rats with the PAT protein (0, 5000
and 50000 mg/kg body weight) has been carried out (Pfister et al., 1996; Health
Canada, 1997) and the results showed the absence of any adverse treatment-related
clinical signs. In addition, an acute oral toxicity study consisting of feeding mice with
6000 mg test material per kg body weight containing approximately 5000 mg PAT per
kg body weight has been carried out (Brooks, 2000). There were no adverse clinical
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signs and the LDso for PAT protein could not be determined other than estimated to be
higher than 5000 mg PAT per kg body weight.

In addition, a poultry feeding study over a period of 42 days has also been carried out
with grain from 1507 maize and non-GM control maize with comparable genetics
(Point D.7. of Section 2 of this notification and Annex 5). The mortality, body weight
gain and feed conversion of the chickens fed with 1507 maize were compared to
chickens fed a standard diet containing yellow dent maize. No statistically significant
differences were observed on mortality, body weight gain or feed conversion between
chickens fed a diet containing grain from 1507 maize or any of the other diets.

A thirteen-week (90-day) oral toxicity feeding study in rats has been carried out with
1507 maize grain in order to confirm the absence of toxicity of the proteins CRYIF
and PAT expressed in 1507 maize grain (Annex 39). The results obtained confirm that
no toxicologically significant diet-related differences were observed among the groups
fed with any of the different diets with respect to body weight, body weight gain, food
consumption, food efficiency, clinical signs of toxicity, ophthalmological
observations, neurobehavioral assessments, clinical pathology (hematology, clinical
chemistry, coagulation, or urinalysis parameters), organ weights, and gross or
microscopic pathology.

Allergenicity:

A detailed assessment of the allergenic potential of the CRY1F and PAT proteins has
been made in Point D.7. of Section 2 of this notification following the
recommendations from FAO/WHO (2000), and according to the decision-tree of
Metcalfe er al. (1996) for the assessment of the allergenicity potential of genetically
modified crop plants. ‘

The conclusions obtained from the assessment for allergenicity, together with other
relevant criteria, confirm that the cry1F and pat genes introduced into 1507 maize do
not encode for any known allergens and that the CRY1F and PAT proteins, as
expressed in 1507 maize, show a very low probability of being allergenic. A summary
of the main points has been included below:

a) There is no history of allergenicity from Bacillus thuringiensis sbsp.
aizawai and Streptomyces viridochromogenes, donor organisms for the
¢rylF and pat genes, respectively (EPA, 1995a; McClintock et al., 1995;
EPA, 1996; OECD, 1999),

b) Neither the CRY1F nor the PAT proteins share immunologically
significant amino acid sequences with known allergens (Meyer, 1999;
OECD, 1999);

¢) The CRY1F and PAT proteins are rapidly digested under simulated gastric
fluid conditions {(Evans, 1998; OECD, 1999; Annexes 25 and 6,
respectively);

d) The absence of post-translational glycosylation of maize expressed
CRY1F and PAT proteins (Evans, 1998; OECD, 1999; Annexes 25 and 6,
respectively);



e) The CRY1F and PAT proteins are susceptible to heating (Evans, 1998;
Herman, 2000; OECD, 1999; Annexes 25, 23 and 6, respectively);

f) The molecular weight of maize expressed CRY1F protein is 65 to 68 kDa,
in the range of other non-allergenic CRY proteins;

g) The biological activities of the CRY1F and PAT proteins are very specific
and do not indicate any concern regarding aliergenicity. The CRY1F
protein shows specific toxicity against certain lepidopteran insect pests,
and the PAT protein allows the detoxification of ammonia by the specific
conversion of L-PPT to N-acetyl-L-PPT; and,

h) The expression level of CRYIF protein in 1507 maize plant tissue and
grain is relatively low, whereas the PAT protein is only detectable at low
levels in vegetative leaf tissue.

Safetv of 1507 maize to animal health:

A detailed safety evaluation concerning possible feed applicatidns of 1507 maize and
feed products derived from 1507 maize (processed and non-processed) has been
carried out and is attached as Annex 1.

The conclusions obtained confirm that feed products from 1507 maize are
substantially equivalent to, nutritionally equivalent to, and as safe as, feed products
derived from commercially available (non-GM) maize. This is based on the
compositional analyses comprising protein, fiber, carbohydrates, ash, minerals, fatty
acids, amino acids, vitamins, secondary metabolites and anti-nutrients in forage and/or
grain samples from 1507 maize; the nutritional equivalence shown in a poultry
feeding study; and, the detailed safety evaluation of the expressed CRY1F and PAT
proteins as intended by the genetic modification in 1507 maize.

The feed products obtained from 1507 maize are comparable to those obtained from
non-GM maize and there are no known toxic, allergenic or other harmful effects to
animal health arising from the genetic modification.

Mechanism of interaction between 1507 maize and tareet organisms:

The mechanism of interaction between maize expressed CRY1F protein and target
organisms has been described in detail in Point D.9. of Section 2 of this notification
and can be summarized as follows:

Maize expressed CRY1F protein consists of residues 1 to 605 of the native CRY1F
sequence from B. thuringiensis sbsp. aizawai, with a single and conservative amino
acid substitution (F to L at position 604), which has a predicted molecular weight of
68204.56 Da (ExPASy Server) and comesponds to the band of protein of

approximately 68 kDa observed in the Western blot analyses of 1507 maize (Alarcon

and Marshall, 2000; Annex 8). A fraction of maize expressed CRY 1F protein (68
kDa) is post-translationally digested by maize trypsin-like proteases resulting in the
rernoval of amino acids 1 to 27 (inclusive) from the CRY1F sequence. This second
form of the CRY1F protein cormresponds to the band of protein of approximately 65
kDa also observed in the Western blot analyses of 1507 maize by Alarcon and
Marshall (2000} (Annex 8). This mechanism of production of activated toxins that are
typically 65-70 kDa in size is similar to that of other CRY proteins.



Upon ingestion of 1507 maize tissue by susceptible insects (target pests) the two forms
of maize expressed CRY IF protein will reach the alkaline conditions of the insect gut
where they may be processed further by trypsin-like proteases before binding to
specific receptors on the apical microvilli of epithelial midgut cells of the insect and
undergo a conformational change that allows insertion into the membrane of the cell.
Toxin oligomerization will then occur with formation of pores in the menbrane of the
midgut cells of the insect causing osmotic cell lysis leading to insect death.

Potential changes in the interactions of 1507 maize with non-target organisms:

As described in detail in Point D.10. of Section 2 of this notification, the specific
biological activity of CRY1F and PAT proteins expressed in 1507 maize together
with the absence of toxicity of CRYIF protein to non-target and beneficial organisms
provides strong evidence for the absence of any significant toxicity to non-target
organisms which may arise from exposure to 1507 maize. Therefore, there are no
potential changes in the interactions of 1507 maize with non-target organisms
resulting from the genetic modification.

The results from specific studies on a range of non-target organisms are summarized
below (microbially-derived CRY1F protein was used in some of these studies after
obtaining confirmation of equivalence to the maize expressed CRY1F protein (Evans,
1998; Annex 25)).

Non-target arthropods

A series of dietary toxicity studies were carried out on representative non-target
insects. These included the green lacewing larvae (Chrysoperia carnea); the ladybird
beetle (Hippodamia convergens); and, the beneficial parasitic Hymenoptera Nasonia
vitripennis. No mortality or signs of toxicity were observed on the green lacewing
larvae (Hoxter et al., 1999a; Annex 26), the ladybird beetle (Hoxter ez al., 1999,
Annex 27), or the beneficial parasitic N. vitripennis (Hoxter ef al., 1999c: Annex 28).
As a result, the LCsp values for each of the non-target insects could not be established
and therefore estimated to be higher than 480 ppm for the green lacewing larvae and
the ladybird beetle (i.e. up to 30 times the concentration of CRY 1F protein present in
pollen from 1507 maize) and higher than 320 ppm for the beneficial parasitic
Hymenoptera N. vitripennis (i.e. up to 20 times the concentration of CRY1F protein
present in pollen from 1507 maize).

A toxicity study with the monarch butterfly (Danaus plexippus) demonstrated no
toxicity of CRY1F protein to this non-target lepidopteran (Bystrak, 2000). The LCsp
value for CRY1F protein to monarch butterfly neonates could not be deterrined
because there was no mortality at the highest dose tested (10000 ng/ml diet), which
was the highest dose that could be physically incorporated into the diet. Further tests
using higher concentration of microbially-derived CRY 1F protein have confirmed that
the LCso for CRY1F to monarch butterfly neonates could not be determined and
therefore estimated to be higher than 30 ppm (Blair Siegfried, personal
communication).
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In addition, the level of beneficial arthropods present in field plots of 1507 maize
were compared to those in field plots of non-GM maize with comparable genetics
(Higgins, 1999; Annex 30). The numbers of adult and larval lady beetles (Cycloneda
munda and Coleomegilla maculata), insidious flower bugs (ssp. Orius insidiosus)
assassin bugs (Family: Reduviidae), damsel bugs (Family: Nabidae), brown lacewings
(Family: Hemerobiidae), green lacewings (Chrysoperla plorabunda), predatory
beetles (Family: Carabidae) and parasitic Hymenoptera (Family: Ichneumonidae and
Brachonidae), damsel or dragonflies (Order: Odonata), and spiders were assessed
either visually and/or with traps. The results demonstrated that expression of CRY1F
protein in 1507 maize had no effect on the presence of the beneficial arthropods
observed.

A faunistic field study has been carried out in 2000 in France to study the complex
tritrophic interactions in the 1507 maize ecosystem compared to the non-target effects
observed after application of a synthetic insecticide (Karate Xpress, active ingredient
lambda-cyhalothrin) commonly used to control European corn borer infestation
(Vernier er al., 2001b; Annex 34). The results clearly showed that while the Karate
Xpress treatment significantly reduced the population of non-target arthropods such as
thrips, Orius sp. and leathoppers, there were no adverse effects of 1507 maize in the
population of non-target arthropods.

Furthermore, a field survey of non-target arthropods associated with 1507 maize in
the Spanish maize system was conducted at two locations in 2002 (Annex 33). The
results obtained do not highlight any potential differences in how beneficial
arthropods use conventional and 1507 maize supporting previous risk assessment
studies of non-target organisms in 1507 maize where favorable conclusions have been
reached (Higgins 1999, Vemnier er al. 2001a: Annexes 30 and 36, respectively).

In addition, a detailed non-target exposure and risk assessment for the placing on the
market of 1507 maize has been carried out by Wolt and Conlan (2001) and is attached
as Annex 35. The conclusions obtained from this detailed study confirm that there s
no significant risk for any adverse effects on non-target organisms, and in particular
there will be no significant adverse effects on sensitive non-target lepidopteran
species from exposure to cultivated 1507 maize.

Honey bees

No effects were observed on larval survival nor adult behaviour in honey bees (Apis
mellifera) (Maggi, 1999; Annex 31). A single dose of 2 mg of pollen from 1307
maize or of 5.6 pg of microbially-derived CRY 1F protein suspended in a 30% sucrose
solution was administered to each cell. The results indicate that the CRY 1F protein
does not adversely affect either survival of honey bee larvae nor their emergence.

Terrestrial organisms

Microbially-derived CRY1F protein shows no toxicity to earthworms (Lisenia
foetida) at a concentration equivalent of up to 100 times the incorporation of
senescent 1507 plants into the top 15 cm of soil (at a rate of 62000 plants per hectare)
(Hoxter et al., 1999d; Annex 29). Therefore, the LCs could not be established and
therefore estimated to be higher than 1.7 mg of CRY1F per kg of dry soil.



A laboratory study to determine the chronic effects of CRY1F protein on survival and
reproduction of the soil dwelling invertebrate collembola (Folsomia candida), which
plays a major role in soil ecosystems due to their feeding on decaying plant materials,
has also been carried out (Halliday, 1998a). The results indicated that concentrations
Tepresenting estimated exposure rates that are 1560-, 388- and 79-fold higher than
those that would be found in the field did not cause any significant adverse effects on
collembola after feeding on these diets for 28 days.

Wildlife birds

Grain from 1507 maize was ground and fed to juvenile northern bobwhite quail
(Colinus virginianus) in the diet for 5 days (Gallagher et al., 1999). The results
showed that there were no adverse effects and the dietary LCsq value could not be
established and therefore estimated to be higher than 100000 mg of 1507 maize grain
per kg of diet.

Aguatic organisms

A 48-hour static-renewal acute toxicity test with the cladoceran aquatic invertebrate
Daphnia magna was conducted using the microbially derived CRY1F protein and
pollen from 1507 maize (Drottar and Krueger, 1999). The 48-hour ECso value for
Daphnia magna exposed to CRY1F protein could not be established and therefore
estimated to be higher than 100 mg CRY1F per liter. Pollen from 1507 maize did not
cause any mortality and the ECsp value could not be established and therefore
estimated to be higher than 100 mg of 1507 maize pollen per liter.

A fish toxicity test was comsidered not necessary because ELISA analyses and
bioassays demonstrated that CRY1F was not detectable nor biologically active in the
fish diet prepared with 1507 maize grain containing the maximum concentration of
maize found in fish diets (35 to 40%) (Mayes, 1999; Annex 24). Commercial
manufacture of fish diets involves a heating step that would degrade the CRYIF

protein.
Potential interactions with the abiotic environment

As discussed in Point D.11. of Section 2 of this notification, expression of the CRYIF
and PAT proteins in 1507 maize does not alter the natural interactions of maize plants
with the abiotic environment. The very limited persistence of microbially-derived
CRY1F protein in the soil environment (DTsp = 3.13 days; Halliday, 1998b; Annex
32) coupled with the natural ubiquity of the crylF and par genes in the soil
environment and the absence of ‘adverse effects on soil biota means negligible
possibility for adverse interactions with the abiotic environment and no adverse effects
on the biogeochemical cycles. ‘

Detection and identification methods for 1507 maize:

The 1507 maize can be detected and identified by placing small amounts of
glufosinate-ammonium herbicide on leaves of maize plants (Point D.12. of Section 2
of this notification). Maize plants with expression of PAT protein will be those with
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leaves that do not show any necrosis at point of herbicide application. Alternatively,
maize plants can be sprayed with glufosinate-ammonium herbicide, and those that
survive will be expressing PAT protein.

ELISA can also be used to detect the expression of the CRY1F and PAT proteins. -
Additionally, an insect bioassay with sensitive lepidopteran insect species can be used
to identify maize plants expressing the CRY 1F protein.

A PCR detection method unique for 1507 maize has been developed which can also be
used to confirm the molecular identity of 1507 maize (Annex 15).

Information about previous releases of 1507 maize:

Previous releases of 1507 maize into the environment have taken place in the EU, in
accordance with Part B of Directive 90/220/EEC, and also outside the EU, as
described in detail in Point D.13. of Section 2 of this notification. The results obtained
from these previous releases show no adverse effects on human health and the
environment from 1507 maize.

d) The intended release or use including its scale

The 1507 maize is intended to be used as any other commercially available maize for
all possible downstream uses towards animal feed or any other application arising
from import or cultivation. An application for food use of 1507 maize has been
submitted on 15 February 2001 to the Competent Authority of The Netherlands in
accordance with Regulation (EC) No. 258/97.

As mentioned in Point A.5. of Section 3 of this notification, maize is widely
cultivated in a variety of agricultural environments of the EU, with strong variations
at a regional level throughout the Community. The largest producer is France (43%),
followed by Italy (25%), Spain (11%) and Germany (8%). Grain and derived
products from 1507 maize are expected to be part of this production.

e) The potential receiving environment

The 1507 maize will be cultivated in agricultural environments throughout the EU as
any other commercially available maize, as mentioned in Point C.1.d. above.

) The interaction between the intended release or use including its scale and
the potential receiving environment

The interaction between the intended use of 1507 maize including its scale and the
receiving environment is not expected to cause any specific effects different from
those of any other commercially available maize, with the sole exception of the
potential development of resistance in the target insect pest population during
cultivation. This limited potential risk will be appropriately managed by the proposed
insect resistance management (IRM) plan (Annex 37) developed in the context of
product stewardship and in conjunction with the monitoring plan developed in
accordance with Annex VII of Directive 2001/18/EC (Section 5 of this notification).
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g) Information from releases of similar organisms and organisms with
similar traits and their interaction with similar environments

So far the following similar GM organisms have received approval in the European
Union under Directive 90/220/EEC:

Product Trait Use Notification
Bt-176 Expressing CRY1Ab Import, C/F/94/11/03
protein for resistance cultivation

against certain
leptdopteran insect pests

T25 Expressing PAT protein Import, C/E/95/12/07
for tolerance against cultivation
glufosinate-ammonium
herbicide

MONSI10 Expressing CRY1Ab Import, C/F/95/12/02
protein for resistance cultivation
against certain
lepidopteran insect pests

Bt-11 Expressing CRY1Ab Import C/GB/96/M4/1

protein for resistance
against certain
lepidopteran insect pests
and PAT protein for
tolerance against
ghufosinate-ammonium

hathirida
LAVAL AW L b

To date no adverse effects arising from the interaction of these GM organisms with the
EU environment have been recorded or published. In particular, Bt-176 maize
varieties have been cultivated over 20,000-25,000 ha each year since 1998 in Spain.
This limited cultivation has already shown some important benefits such as absence of
application of insecticides used to control ECB, reduced exposure to insecticides by
farmers, net savings in energy use and improved yields. In fact, reduction in the use of
insecticides to control ECB has resulted in a perceived positive impact to the
environment in those areas with high incidence of ECB attack (Brookes, 2002).
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C.2. STEPS IN THE ANALYSIS OF ENVIRONMENTAL RISK ASSESSMENT
1. Step 1: Identification of characteristics which may cause adverse effects
1.1.  Characteristics of the GMO linked to the genetic modification

The characteristics of 1507 maize linked to the genetic modification have been
described in detail on Part C of Section 2 of this notification and summarized in
Point C.1.b., above. Two new genetic traits are introduced in 1507 maize: the plant
optimized and truncated ¢rylF gene and the plant optimized par gene. No other new
traits have been introduced into 1507 maize, as confirmed by the molecular
characterization of the sequences actually inserted (Point D.2.a. of Section 2),
expression of the insert (Point D.3. of Section 2), agronomic performance (Point D.4.
of Section 2), and comparable composition to other conventional maize (Annex 1).

Resistance of 1507 maize to insect pests as conferred by the crvl¥ gene:

The ¢rylF gene is expressed constitutively by the ubiZM1(2) promoter in 1507 maize.
Expression of CRY1F protein provides season-long control against lepidopteran
insect pest damage to the maize plant during cultivation. Specifically, the expression
of CRY1F protein confers resistance against the European com borer (Ostrinia
nubilalis) and Sesamia spp. It is also highly effective against corn earworm
(Helicoverpa zea), fall atmyworm (Spodoptera frugiperda), black cutworm (Agrotis
ipsilon) and southwestern com borer (Diatraea grandiosella) (Point D.4. of Section 2
of this notification).

Tolerance of 1507 maize to elufosinate-ammonium herbicide as conferred by the pat
ogne:

The pat gene is expressed constitutively by the CaMV 35S promoter in 1507 maize.
Expression of PAT protein confers tolerance to application of glufosinate-ammonium
herbicide. Field trials show that 1507 maize will tolerate field application rates of
1600 g a.i/ha of glufosinate-ammonium herbicide without showing any phytotoxicity
symptoms (four times the recommended rate). Tolerance to glufosinate-ammonium
herbicide provides for an alternative in weed management.

The pat gene and expression of PAT protein in maize have been the subject of a
previous safety evaluation in the EU. Expression of pat gene in T25 maize was
notified in the EU by AgrEvo(Aventis), now called Bayer CropScience (EU
Notification Number C/F/95/12/07) and was granted consent on the 3rd August 1998
by the French Competent Authority for placing on the EU market in accordance with
Commission Decision under Directive 90/220/EEC (Commission Decision of 22
April 1998 (98/293/BC)). The EU decision for approval was adopted after carrying
out comprehensive evaluation for human health and environmental safety on the PAT
protein as expressed in the T25 maize: the EC Scientific Committee on Plants
concluded that there was no evidence to indicate that the use of T25 maize as any
other maize was likely to cause adverse effects on human or animal health and the
environment (SCP, 1998§).



1.2. Potential adverse effects of the GMO(s) o 1 7 7
a) Disease to humans including toxic or allergenic effects

Maize is extensively cultivated and has a history of safe use: it is not an organism
which causes disease to humans. In fact, maize or derived products of maize are not
considered to be harmful. The insertion of the cryl1F and pat genes and the expression
of the CRY1F and PAT proteins in 1507 maize does not introduce any new
compounds known to cause disease, toxicity or allergenicity to humans. As described
in detail in Point D.7. of Section 2 of this notification and Point C.1.c., above, this
conclusion is based on the following evidence:

1) The CRY1F protein is specific against certain lepidopteran insect pests
and is non-toxic against mice (LDsg > 576 mg/kg bw).

ii) The PAT protein is enzymatically active but has high substrate
specificity for L-PPT and is non-toxic against rats (LDsp > 5000 mg/kg
bw) or mice (LDs > 5000 mg/kg bw).

iii) The donor organisms for the crylF and par genes, B. thuringiensis
sbsp. aizawat and S. viridochromogenes, respectively, are common soil
bacteria and do not have a history of causing toxicity or allergenicity to
humans.

1v) Neither CRY1F nor PAT proteins show any significant sequence
homology to known allergenic proteins.

v) The biochemical characteristics of CRY1F and PAT proteins are
indicative of absence of any allergenic potential (e.g. rapid degradation
in simulated gastric fluid (SGF); lack of post-translational
glycosylation; and, susceptibility to heating); and, the CRY1F protein
shares comparable proteolytic characteristics in SGF and simulated
intestinal fluid (SIF) systems with other CRY proteins which are not
considered to share the characteristics of known food allergens (e.g.,
CRY1A(b) and CRY3A).

vi} The contents of CRY1F and PAT proteins per total extractable protein
in 1507 maize are very low. -

vii)  No toxicologically significant diet-related differences were observed in
a thirteen-week (30-day) oral toxicity feeding study in rats with respect
to body weight, body weight gain, food consumption, food efficiency,
clinical signs of toxicity, ophthalmological observations,
neurobehavioral assessments, clinical pathology (hematology, chinical
chemistry, coagulation, or urinalysis parameters), organ weights, and
gross or microscopic pathology.

As a result, any potential adverse effects of 1507 maize on human health are
comparable to commercially available (non-GM) maize and have not been
significantly altered by the insertion of the crylF and par genes resuiting in expression
of CRY1F and PAT proteins.
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b) Disease to animals and plants including toxic, and where appropriate,
allergenic effects

Maize is not considered to have any toxic effects on animals. 1t has a long history of
safe use as animal feed and does not cause any disease. In fact, maize is popular as
animal feed because it does not contain significant levels of anti-nutrient compounds
or endogenous toxins.

Insertion of the crylF and pat genes and expression of the CRY1F and PAT proteins
in 1507 maize does not alter safety of maize to animal health. Neither CRY1F nor
PAT proteins cause any potential adverse effects on animal health and they are non-
toxic to animals and wildlife, as described in detail in Points D.7. and D.11. of
Section 2 of the notification and summarized in Point C.l.c., above. In addition, a
poultry feeding study with grain from 1507 maize has confinned the nutritional
equivalence between 1507 maize grain and grain from commercially available (non-
GM) maize.

There is no evidence of either CRY1F or PAT proteins conferring disease to plants.
The results obtained from previous releases of 1507 maize indicate that there are no
unexpected adverse effects on the health of 1507 maize plants (Point D.13. of Section
2 of this notification).

c) Effects on the dynmamics of populations of species in the receiving
environment and the genetic diversity of each of these populations

Maize interacts with other organisms in the environment including insects, birds and
mammals. It is also susceptible to a range of fungal diseases and insect pests, as well

as competition from surrounding weeds.

Effects on ponulations of non-target organisms:

As described in detail in Points D.4. and D.9. of Section 2 of this notification and in
Point C.1.c., above, the specificity of the biological activity of CRY 1F protein against
certain lepidopteran pests and the high substrate specificity of PAT protein for L-PPT
provides strong support for the absence of any significant adverse effects on the
dynamics of populations in the receiving environment and the genetic diversity of
each of these populations.

In addition, microbially-derived CRY1F protein shows a very limited persistence in
the soil environment (DTsp = 3.13 days; Halliday, 1998b; Annex 32), which, together
with the natural ubiquity of the crylF and pat genes in the soil environment and the
absence of adverse effects on soil biota, means negligible possibility for effects on
populations of soil dwelling organisms.

Furthermore, a detailed non-target exposure and risk assessment for the placing on
the market of 1507 maize has been elaborated by Wolt and Conlan (2001) and is
attached as Annex 35. The conclusions obtained from this detailed study confirm that
there is no significant risk for any adverse effects on non-target organisms, and in
particular on sensitive non-target lepidopteran species, arising from exposure to 1507
maize. In fact, the simulations performed confirm that only very limited effects on a



hypothesized extremely sensitive lepidopteran species feeding within a I m radius
from the edge of the maize field may take place. The common and unprotected
lepidopteran species are widely distributed in the EU across various habitats and they
will not be significantly affected from exposure to pollen from 1507 maize. Also,
protected species are unlikely to be associated with arable land used for maize
cultivation due to habitat preferences such as marshy, arid, or alpine (> 1000 m
elevation) environments {Wolt and Conlan, 2001; Annex 35).

In conclusion, negligible effects are expected on the dynamics of populations of non-
target organisms in the receiving environment and the genetic diversity of each of
these populations.

Effects on populations of target organisms:

As described in Section 2 of this notification and in Point C.1.c. above, cultivation of
1507 maize provides growers with a highly effective and environmentally beneficial
tool to control certain lepidopteran insect pests (target orgamisms), such as the
European corn borer (Ostrinia nubilalis) and Sesamia spp. This specific effect on
certain target organisms is intended by the genetic modification in 1507 maize and
therefore is not considered as an adverse effect on populations of target organisms.

However, this benefit would be reduced if the target insect pests develop resistance to
CRY1F protein as expressed in 1507 maize during cultivation (Point D.4., below). In
the light of current thinking and existing experience with Bt maize products, a
detailed proposal for an insect resistance management (IRM) plan has been developed
in the context of product stewardship and is attached to this notification as Annex 37.
The IRM plan will be applied in conjunction with the monitoring plan developed in
accordance with Annex VII of Directive 2001/18/EC (Section 5 of this notification).

d) Altered susceptibility to pathogens facilitating the dissemination of
infectious diseases and/or creating new reservoirs or vectors

There have been no signs observed of any altered susceptibility of 1507 maize to
pathogens from previous field trials with 1507 maize. The assessmeni of the
agronomic characteristics of 1507 maize (Point D.4. of Section 2 of this notification)
confirms that it is comparable to other commercially available (non-GM) maize with
the exception of the traits introduced by the genetic modification: CRY1F protein
expression conferring resistance to certain lepidopteran pests and expression of PAT
protein conferring tolerance to glufosinate-ammonium herbicide.  Therefore, no
adverse effects are expected to human health or the environment that may be caused
by alteration of maize susceptibility to pathogens.

e) Compromising prophylactic or therapeatic medical, veterinary, or plant
protection treatments

The genetic modification in 1507 maize does not compromise prophylactic or
therapeutical medical, veterinary, or plant protection freatments. AS described in
Point D.2. of Section 2 of this notification and Point C.1.¢ above, no genetic material
coding for genes conferring resistance to antibiotics used in human or veterinary
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medicine has been inserted in 1507 maize. In particular, the nptll gene, conferring
resistance to kanamycin was not part of insert PHI8999A used to transform 1507
maize and it is not present in the genome of 1507 maize, as confirmed by Southern
blot analysis (Glatt, 2000; Annex 7).

) Effects on biogeochemistry (biogeochemical cycles), particularly carbon
and nitregen recycling through changes in soil decomposition of organic
material

As discussed in detail in Point D.1 of Section 2 of this notification, the toxicity of
CRY 1F protein is specific to certain target lepidopteran insect pests. In particular and
as discussed in detail in Point D.10 of Section 2 of this notification, no adverse effects
of 1507 maize have been observed on non-target and beneficial organisms, and in
particular on soil dwelling organisms, such as earthworms (Eisenia foetida) and
collembola (Folsomia candida). Furthermore, the very limited persistence of the
CRY1F protein in the soil environment, the natural ubiquity of the crylF and par
genes in the soil environment, and the specific biochemical activity of PAT protein
confirm that the genetic modification in 1507 maize will not cause any adverse effects
on bjogeochemical cycles resulting from any potential direct and indirect interaction of
1507 maize and target and non-target organistus in the vicinity of 1507 maize.

2) Other potential adverse effects

Adverse effects may occur directly or indirectly through mechanisms which may
include:

- The spread of the GMO jn the environment

- The transfer of the inserted genetic material to other organisms, or the same
organism whether genetically modified or not

- Phenotypic and genetic instability

- Interactions with other organisms

- Changes in management, including, where applicable, in agricultural
practices

An evaluation to identify any potential adverse effects on human health or the
environment that may occur through these mechanisms has been carried out and the
results obtained are presented below.

The spread of the GMO in the environment:

Although cultivation of maize in the EU has taken place for five centuries, starting in
Spain, maize has not spread in the EU environment. This is due to the fact that maize
does not show any weedy characteristics and is not persistent, and that production of
maize in the EU requires the extensive application of agricultural practices.

The genetic modification in 1507 maize does not alter the agronomic characteristics of
the plant, as discussed in detail in Point C.4. of Section 2 of this notification. In
particular, the capacity of 1507 maize to spread in the EU environment is equivalent to
that of any other commercially available (non-GM) maize, i.e. null. Therefore, no
adverse effects will occur through this mechanism.



The transfer of the inserted genetic material to other organisms. or the same organism
whether genetically modified or not:

There are no sexually compatible wild or weedy relatives of Zea mays in Europe and
therefore outcrossing or transfer of the inserted genetic material to other organisms
will not occur. In addition, none of the sequences introduced into 1507 maize are
involved in transfer of genetic material between organisms (Point C.1.c., Table 1).

Any potential transfer of the inserted genetic material will be restricted to other maize
plants grown in the proximity of 1507 maize, as dispersal of the relatively heavy
maize pollen is limited. In any case and based on the studies described in this
notification, no adverse effects will occur as CRY1F and PAT proteins are considered
to have no adverse effects to human and animal health or the environment.

Phenotypic and genetic instability:

As discussed in detail in Point D.5. of Section 2 of this notification and summarized
above (Point C.1.c.), 1507 maize is phenotypically and genetically stable.

The traits introduced by the genetic modification, expression of CRY1F protein
expression conferring resistance to certain lepidopteran pests and expression of PAT
protein conferring tolerance to glufosinate-ammonium herbicide, have been shown to
be stable through multiple releases in different agricultural environments and seasons.
Also, the genetic material inserted in 1507 maize is integrated in the genome of the
plant and is inherited as a dominant Mendelian gene. The characteristics of the
CRY1F and PAT proteins expressed in 1507 maize are as expected from the genetic
modification and their expression levels have been confirmed to be stable and within
normal variation ranges.

In conclusion, there are no adverse effects that may occur through phenotypic or
genetic instability of 1507 maize.

Interactions with other organisms:

Please refer to Point C.2.1.2.c., “Effects on the dynamics of populations of species in
the receiving environment and the genetic diversity of each of these populations”,
above.

Chanees in management. including. where applicable, in agricultural practices:

Cultivation of 1507 maize expressing CRY1F protein provides growers with a highly
effective and environmentally beneficial tool to control certain lepidopteran insect
pests, such as the European comn borer (Ostrinia nubilalis) and Sesamia spp.
However, this benefit would be reduced if the target insect pests develop resistance to
CRY 1F protein as expressed in 1507 maize during cultivation (Point D.4., below). In
the light of current thinking and existing experience with cultivation of Bt maize
products, a detailed proposal for an insect resistance management (IRM) plan has
been developed in the context of product stewardship and is attached to this document
(Annex 37). The IRM plan will be applied in conjunction with the monitoring plan
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developed in accordance with Annex VII of Directive 2001/18/EC (Section 3 of this
notification).

Expression of the PAT protein confers tolerance to glufosinate-ammonium herbicide
that provides the grower with a wider choice for weed control measures.
Furthermore, decisions on whether to use herbicides and at what rates do not need to
be taken before the emergence of the crop. This should result in effective application
of the necessary amounts of glufosinate-ammonium at the most appropriate time.
Thus, growers will benefit from a more efficient application of the herbicide while
minimising any potential impacts on the environment at the same time.
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2. Step 2: Evaluation of the potential consequences of each adverse effect, if-
it occurs

A comparison of the characteristics of 1507 maize with those of commercially
available (non-GM) maize under corresponding conditions of use has assisted in
identifying any particular potential adverse effects to human and animal health or the
environment arising from the genetic modification (Point C.2.1.1. and Point C.2.1.2.).
Accordingly, the following conclusions have been obtained at Step 1 of the
environmental risk assessment for the placing on the market of 1507 maize:

- There are no identified adverse effects to human and animal health or the
environment arising from the genetic modification in 1507 maize;

- There is a limited potential for the development of resistance to CRYIF
protein as expressed in 1507 maize within the target insect pest population
regarding cultivation.

The potential consequences from development of resistance to CRY1IF protein as
expressed in 1507 maize within the target insect pest population would be limited to
causing a reduction in the control of target pests provided by expression of CRY1F
protein in 1507 maize.

This would mean reducing the value represented by expression of CRYLF in 1507
maize as a highly effective and environmentally beneficial tool to control certain
lepidopteran insect pests, such as the European corn borer (Ostrinia nubilalis) and
Sesamia spp.

The CRY1F protein is one of the active ingredients in pesticides based on the B.
thuringiensis sbsp. aizawai, which are used to control wax moth larvae and the
diamondback moth caterpillar (Plutella xylostella) (Corpell University, 1996).
However, these insect pests do not feed on maize plants (the wax moth is one of the
main pests of beekeeping and the diamondback moth is a crucifer pest) and they will
not be exposed to CRY1F expressed in 1507 maize. Therefore, there is no potential
for these insect pests to develop resistance to CRY1F protein and subsequently there
will be no adverse effects on the use of pesticides based on the subspecies aizawal.

As a result of the above evaluation, we conclude that the magnitude of the potential
consequences from the development of resistance to CRY1F protein as expressed in
1507 maize within the target pest population is limited and finite.
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3.  Step 3: Evaluation of the likelihood of the occurrence of each identified’
potential adverse effect

The potential development of insect resistance to other CRY proteins, such as
CRY1A(b), in laboratory conditions has been shown following exposure of multiple
generations to sublethal concentrations of the toxin. However, field monitoring of
insect pests in areas where there is routine application of B.z.-based pesticides for
several years has not shown development of resistance to the CRY1A(b) protein
within the insect target pest populations, Furthermore, no cases of pest resistance to
B.t.-maize have been reported despite extensive efforts to find them (Andow er al,
1998; Tabashnik et al., 2000).

However, because a few cases of resistance to B.r. plants other than B.r.-maize have
been observed, and although such resistance has been found to be Tecessive
(Tabashnik er al., 2000), the current scientific understanding is that the likelihood of
the development of insect resistance to genetically modified maize expressing any
CRY proteins, such as 1507 maize expressing CRY1F protein, is small but finite.
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4. Step 4: Estimation of the risk posed by each identified characteristic of the
GMO

An estimation of the risk to human health or the environment posed by any identified
characteristic of 1507 maize which has the potential to cause adverse effects is made
by combining the likelihood of the adverse effect occurring and the magnitude of the
consequences, if it occurs.

As mentioned in Step 1 of this er.a., there are no identified adverse effects to human
and animal health or the environment arising from the genetic modification in 1507
maize. Therefore, there is no risk to human and animal health or the environment
posed by the genetic modification in 1507 maize.

However, there is a limited potential for development of resistance to CRY1F protein
as expressed in 1507 maize within the target insect pest population. The magnitude of
the potential consequences of this effect is considered as limited and finite (Step 2),
whereas the likelihood of this effect occurring is considered as small but finite (Step
3). In conclusion, the potential risk of development of insect pest resistance to CRY1F
protein as expressed in 1507 maize during cultivation is estimated as finite and
limited.

In the context of responsible product stewardship, a detailed proposal for an insect
resistance management (IRM) plan has been developed (Annex 37). The IRM plan
will be applied in conjunction with an appropriate monitoring plan (Section 5) in order
to minimize any potential risks from the placing on the market of 1507 maize
including cultivation (Step 5).

Overall uncertainty for each identified risk:

As described in this notification, detailed studies on the safety evaluations of CRYIF
and PAT proteins confirm that there is no risk to human and animal health or the
environment arising from expression of these proteins in 1507 maize. However and as
mentioned above, there is a limited potential for development of resistance to CRY1F
protein as expressed in 1507 maize within the target insect pest population. The
overall uncertainty for this identified risk is relatively very low and will be managed
by the IRM plan. Any other uncertainty is comparable to the uncertainty related to
potential risks that might be associated to cultivation of any conventional maize. This
is based on the fact that the conclusions reached on Steps 1 to 4 of the e.r.a. have been
founded on the evidence presented and evaluated throughout the notification and on
currently available and published scientific literature, as referenced in the text where
appropriate.  In particular, studies on 1507 maize to estabiish the molecular
organization, expression levels of the CRYIF and PAT proteins, toxicity and
allergenicity characteristics, ecotoxicity studies, agronomic performance and
compositional analyses confirm that 1507 maize 1s comparable to other commercial
maize except for the expression of CRYIF and PAT proteins, as intended by the
genetic modification.

In addition and as mentioned in Point C.l.g. above, information from releases of
similar organisms and organisms with similar traits and their interaction with similar
environments further supports the evidence for a relatively low overall uncertainty



associated 1o the risk of development of resistance to CRY1F protein as expressed in
1507 maize within the target insect pest population. In particular, cultivation of Bt-
176 maize varieties, expressing CRY1A(b) protein for resistance against certain
lepidopteran insect species, over 20,000-25,000 ha each year since 1998 in Spain
shows that no resistance to CRY1A(b) protein has been developed within the target
insect pest population. In fact, reduction in the use of insecticides to control ECB has
resulted in a perceived positive impact to the environment in those areas with high
incidence of ECB attack (Brookes, 2002).
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5. Step 5: Application of management strategies for risks from the deliberate -
release for cultivation and marketing of the GMO

The e.r.a. has not identified any risks to human and animal health or the environment
arising from the placing on the market of 1507 maize.

However and as described above (Step 4), there is a finite and limited potential risk
from the cultivation of 1507 maize. This risk consists of the potential development of
resistance to CRY1F protein as expressed in 1507 maize within the target insect pest
population. In response, an appropriate insect resistance management (IRM) plan will
be applied in order to minimize any potential risks from the placing on the market of
1507 maize including cultivation.

An industry working group, the EU Working Group on Insect Resistance
Management, has developed a harmonised IRM plan specific for cultivation of Bt
maize such as 1507 maize in the EU which follows the experiences gained in other
countries and takes into account the latest scientific reports. The IRM proposal is
entitted ‘Harmonised insect resistance plan (IRM) for cultivation of Bt maize in the
EU’ and it is described in detail in Annex 37 to this notification.

The harmonised IRM plan contains guidance on the following key elements:

o How to use the Bt technology: a comprehensive grower education programme will
aid the grower in understanding the importance of insect resistance management
to preserve the long-term efficacy of the Bt technology and in employing the
required resistance management tool of implementing a generous 20 % refuge for
Rt maize planting areas larger than 5 hectares.

e Resistance monitoring: baseline susceptibility of European corn borer (Ostrinia
nubilalis) and Mediterranean corn stalk borer (Sesamia nonagrioides) to CrylF
endotoxin of B. thuringiensis in the EU will be measured and monitoring
techniques are described to detect changes relative to baseline susceptibility which
could result in inadequate protection against O. nubilalis and S. nonagrioides in
the field.

¢ Potential development of resistance: confirmation of pest resistance and remedial
action plan.

In brief, the IRM proposal for the cultivation of 1507 maize consists on the
application of the following five principles:

1. Deploying products with an effective dose of Bt protein
2. Maintaining adequate refuges

3. Monitoring product performance

4, Educating seed distributors and farmers

5. Continuing to conduct research
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In summary, the notifiers propose to do the following in order to implement the IRM
plan: :

o encourage farmers growing more than 5 hectares of 1507 maize to plant a
generous and conservative 20% refuge with non-Bt maize hybrids;

o limit availability of 1507 maize seed to distributors and sales people to a certain
percentage {e.g., 80%) of supplied seed;

e continue to work with scientists in academia to define the appropriate size and
distribution of refuges in the different maize growing regions of Europe;

e  encourage farmers to continually inspect for product performance (surveillance);

e encourage farmers to report instances of apparent product failure through existing
networks (i.e., distributors, sales people and agronomists);

s investigate customer reports of product failure to determine if resistance has
developed;

e work with the farmer to implement appropriate remedial actions if insect
resistance is confirmed;

e support structured monitoring programs developed by the EU Competent
Authorities under Directive 2001/18/EC;

e inform farmers about: i) the importance of Bt maize products as part of an
integrated pest management system; i} the importance of planting structured
refuges and recommendations for the appropriate size of local refuges; and,
iii) the importance of monitoring for product performance;

e continue to conduct and support research on European com borer and Sesamia
biclogy;

e work with local researchers in the public sector to refine refuge
recommendations;

s establish a CRY1F discriminating dose assay and supply CRYIF protein for
structured monitoring programs; and,

e continue to develop insect-protection gene products with different modes of
action that can be pyramided with the crylF gene.

In addition, the IRM plan will be applied in conjunction with the monitoring plan
developed in accordance with Annex VII of Directive 2001/18/EC (Section 5 of this
notification).

Appropriate information on any conditions of use of 1507 maize, including
implementation of the IRM and monitoring plan for the cultivation of 1507 maize, will
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be provided to agricultural users of 1507 maize by means of labels and/or additional
information in the accompanying document, in accordance with Annex IV of Directive
2001/18/EC (Points A.8. and B.7. of Section 3 and Section 6 of this notification).



6. Step 6: Determination of the overail risk of the GMO

The overall risk to human and animal health or the environment arising from the
placing on the market of 1507 maize has been evaluated by taking into account the
conclusions obtained from the consecutive steps followed in the e.r.a. together with:

(i) The estimated potential risk posed by the expression of CRY 1F protein
conferring resistance to certain lepidopteran insect pests;

(i)  The proposed insect resistance management plan in the context of
product stewardship;

(iiiy  The proposed monitoring plan to minimize any potential risks from
placing on the market of 1507 maize.

Conclusions from Step 1 of the e.r.a.:

There are no identified adverse effects to human and animal health or the environment
arising from the genetic modification in 1507 maize;

There is a limited potential for the development of resistance to CRY1F protein as
expressed in 1507 maize within the target insect pest population regarding cultivation.

Conclusions from Step 2 of the e.r.a.:

The magnitude of the potentlal consequences of the development of insect pest
nce to CRY1F protein is considered limited and finite.
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Conclusions from Step 3 of the e.r.a.:

The likelihood of occurrence of the development of insect pest resistance to CRY1F
protein is considered small but finite.

Conclusions from Step 4 of the e.r.a.:

The potential risk posed during cultivation by the expression of CRY1F protein in
1507 maize is estimated to be finite and limited for the potential development of
resistance to CRY1F protein as expressed in 1507 maize within the target insect pest
population.

An insect resistance management (IRM) plan is proposed in the context of product
stewardship, and a monitoring plan is considered appropriate as part of the risk
management strategy in order to minimize any potential risks from the placing on the
market of 1507 maize including cultivation.

Conclusions from Step 5 of the e.r.a.:
There is negligible risk based on the application of an insect resistance management

plan (Annex 37) and the proposal for monitoring (Section 5 of this notification) for the
placing on the market including cultivation of 1507 maize.
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Based on the above conclusions obtained in this environmental risk assessment and the
information presented throughout this notification inciuding Part D. of this
environmental risk assessment, we conclude that there is negligible overall risk to
human and animal health or the environment from the placing on the market including

cultivation of 1507 maize.
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D. CONCLUSIONS ON THE POTENTIAL ENVIRONMENTAL IMPACT
FROM THE PLACING ON THE MARKET OF GMOs

D.1. Likelihood of the GMHP becoming more persistent than the recipient or
parental plants in agricultural habitats or more invasive in natural
habitats

There is negligible likelihood for 1507 maize to become environmentally persistent or
invasive giving rise to any weediness. Firstly, because maize does not possess any
traits for weediness and secondly, the genetic modification in 1507 maize does not
give rise to traits for weediness.

Characteristics for weediness have been generally described by Baker (1974) as (1)
the ability for weed seed to germinate in many different environments; (2)
discontinuous germination and great longevity of seed; (3) rapid growth through
vegetative phase to flowering; (4) continuous seed production for as long as growing
conditions permit; (5) self-compatibility but partially autogamous and apormictic; (6}
ability to be cross-pollinated by unspecialized visitors or wind-pollinated; (7) high
seed output in favorable environments and some seed production in a wide range of
environments; (8) adaptation for short and long-distance dispersal; (9) vegetative
production or regeneration from fragments and brittleness (hard to remove from the
ground); and (10) ability to compete interspecifically by special means.

Maize does not exhibit the above weedy characteristics and is therefore non-invasive
in natural ecosystems {Canadian Food Inspection Agency, 1994). Some Zea species
are successful as wild plants in Central America, but they have no pronounced weedy
tendencies. Maize hybrids have been domesticated to the extent that the seeds cannot
be separated from the cob and disseminated without human intervention. Maize
plants are annuals that generally will not survive in Europe from one growing season
to the next because of the poor dormancy and sensitivity to low temperature. Despite
its non-dormant nature, maize seed can occasionally persist from one growing season
to the next under favorable climatic conditions (see Point B.3.b. of Section 2 of this

notification).

In case of unintended release of 1507 maize, current agronomic measures taken to
control other commercially available maize can be applied, such as cultivation,
selective use of herbicides (with the exception of glufosinate-ammonjum herbicide),
and crop rotation.

D.2. Any selective advantage or disadvantage conferred to the GMHP

As intended by the genetic modification, specific advantages In agricuitural
environment have been conferred to 1507 maize: resistance to certain lepidopteran
insect pests, such as the European corn borer, and tolerance to glufosinate-ammoniuim
herbicide.



However, maize is highly domesticated, to the extent that it cannot become established
as a feral species outside the agricultural environment, and the specific advantages
introduced by the genetic modification in 1507 maize do not confer any selective
advantage to the plants in the natural environment, Le. outside the agricultural
environment. Insect attack is one of the multiple biotic.and abiotic factors that prevent
growth of maize outside heavily managed agricultural environments, and therefore
expression of CRY1F protein conferring resistance to certain lepidopteran insect pests
cannot be considered a selective advantage outside the agricultural environment.

Furthermore, application of broad spectrum herbicides, such as glufosinate-ammoniuin,
does not commonly occur outside the agricultural environment, and therefore expression
of PAT protein in 1507 maize does not confer a selective advantage outside the
agricultural environment.

D.3. Potential for gene transfer to the same or other sexually compatible plant
species under conditions of planting the GMHP and any selective
advantage or disadvantage conferred to those plant species

There are no sexually compatible wild or weedy relatives of Zea mays known to exist
in the EU, which eliminates any potential for gene transfer to such species.

Potential for gene transfer is therefore limited to other maize grown in culture. As
discussed in Point D.2., above, the genetic modification in 1507 maize does not
introduce any selective advantages to maize plants outside the heavily managed
agricultural environments.

D.4. Potential immediate and/or delayed environmental impact resulting from
direct and indirect interactions of the GMHP and target organisms, such
as predators, parasitoids, and pathogens (if applicable)

The genetic modification in 1507 maize provides growers with a highly effective and
environmentally beneficial tool to control certain lepidopteran insect pests, such as
the European corn borer {Ostrinia nubilalis) and Sesamia spp.

However, this benefit would be reduced if the target insect pests develop resistance to
CRY 1F protein as expressed in 1507 maize during cultivation. In the light of current
thinking and existing experience with Bt maize products, a detailed proposal for insect
resistance management (IRM) has been developed in the context of product
stewardship and is attached to this notification (Annex 37). The IRM will be applied
in conjunction with the monitoring plan for the placing on the market of 1507 maize,
developed in accordance with Annex VII of Directive 2001/18/EC (Section 5 of this
notification).

No other potential immediate and/or delayed environmental impact resulting from
direct and indirect interactions of 1507 maize and target organisms in the receiving
environment are expected to arise from the placing on the market of 1507 maize.
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D.5. Possible immediate and/or delayed environmental impact resulting from
direct and indirect interactions of the GMHP with non-target organisms,
(also taking into account organisms which interact with target organisms),
including impact on population levels of competitors, herbivores,
symbionts (where applicable), parasites and pathogens

The placing on the market of 1507 maize will result in negligible immediate and/or
delayed environmental impact resulting from direct and indirect interactions of 1507
maize with non-target organisms, also taking into account organisms which interact
with target organisms, including impact on population levels of other organisms.

This conclusion is based on the information presented throughout Section 2 of this
notification, and summarized at Step 1 of this environmental risk assessment. In
particular, it is based on the results obtained from:

i) ecotoxicity studies showing no toxic effects on a range of non-target
organisms and beneficial insects, such as green lacewing larvae (Chrysoperla
carneq), the ladybird beetle (Hippodamia convergens), the beneficial parasitic
Hymenoptera Nasonia vitripennis, honey bee larvae (Apis mellifera),
earthworms (Eisenia foetida), collembola (Folsomia candida), the cladoceran
aquatic invertebrate Daphnia magna, and, the non-target Lepidoptera monarch
butterfly (Point D.10. of Section 2 of this notification);

ii) field studies showing no adverse effects of 1507 maize in the population of
non-target arthropods (Higgins, 1999; Vernier er al., 2001a, Lefko, 2002;
Annexes 30, 36 and 33, respectively);

iii) a detailed non-target exposure and risk assessment for the placing on the
market of 1507 maize elaborated by Wolt and Conlan (2001) (Annex 35)

This evidence, together with the specificity of the biological and biochemical
activities of the CRYIF and PAT proteins expressed in 1507 maize, confirm the
absence of any adverse effects of 1507 maize on the dynamics of populations of non-
target organisms in the receiving environment and the genetic diversity of each of
these populations.

D.6. Possible immediate and/or delayed effects on human health resulting from
potential direct and indirect interactions of the GMHP and persons
working with, coming into contact with or in the vicinity of the GMHP
release(s)

The genetic modification in 1507 maize does not introduce any new compounds
known to cause, or expected to cause, any potential immediate and/or delayed effects
on human health resulting from possible direct and indirect interactions of the 1507
maize and persons working with, coming into contact with or in the vicinity of the
release of 1507 maize.

This conclusion is based on the evidence presented in Point D.7. of Section 2 of this
notification and summarized at Step 1 of this environmental risk assessment.
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D.7. Possible immediate and/or delayed effects om animal health and
consequences for the feed/food chain resulting from consumption of the
GMO and any products derived from it, if it is intended to be used as
animal feed

The genetic modification in 1507 maize does not introduce any new compounds
known to canse, or expected to cause, any possible immediate and/or delayed effects
on animal health and consumption of 1507 maize and any animal feed products
derived from it will result in no adverse consequences for the feed/food chain.

This conclusion is based on a detailed safety evaluation concerning all possible feed
applications of 1507 maize and feed products derived from 1507 maize (processed
and non-processed) (Annex 1). In summary, feed products from 1507 maize are
substantially equivalent to, nutritionally equivalent to, and as safe as, feed products
derived from commercially available (non-GM) maize, as confirmed by the
compositional analyses comprising protein, fiber, carbohydrates and ash of forage
from 1507 maize and protein, fiber, carbohydrates, ash, minerals, fatty acids, amino
acids, vitamins, secondary metabolites and anti-nutrients of grain from 1507 maize;
nutritional equivalence shown in a poultry feeding study, absence of any
toxicologically significant adverse effects in a thirteen-week (90-day) oral toxicity
feeding study in rats and, the safety evaluations of the expressed CRY1F and PAT
proteins as intended by the genetic modification in 1507 maize.

D.8. Possible immediate and/or delayed effects on biogeochemical processes
resulting from potential direct and indirect interactions of the GMO and

A2 NFaARx prisesARSa L,

target and non-target organisms in the vicinity of the GMO release(s)

The genetic modification in 1507 maize will not cause any possible immediate and/or
delayed effects on biogeochemical processes resulting from potential direct and
indirect interactions of 1507 maize and target and non-target organisms in the vicinity
of 1507 maize.

This conclusion is based on the absence of any adverse effects of 1507 maize on non-
target and beneficial organisms, and in particular on soil dwelling organisms, such as
earthworms (Eisenia foetida) and collembola (Folsomia candida); on the specificity
of toxicity of CRY1F protein to certain target lepidopteran pests; the very limited
persistence of the CRY 1F protein in the soil environment; the natural ubiquity of the
crylF and pat genes in the soil environment; and, the specific biochemical activity of
PAT protein, as discussed in more detail in Section 2 of this notification and at Step 1
of this environmental risk assessment.
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D.9. Possible immediate and/or delayed, direct and indirect environmental
impacts of the specific cultivation, management and harvesting techniques
used for the GMHP where these are different from those used for non-
GMHPs

The specific cultivation, management and harvesting techniques used for the 1507
maize are identical to those used for other commercially available (non-GM) maize,
with the exception of the application of the IRM plan (Annex 37) and monitoring plan
(Section 5 of this notification) proposed specifically for the cultivation of 1507 maize,
thereby limiting the occurrence of any possible immediate and/or delaved, direct and
indirect environmental impacts. '

As discussed in Step 1 of this environmental risk assessment, cultivation of 1507
maize expressing CRYIF protein provides farmers with a highly effective and
environmentally beneficial tool to control certain lepidopteran insect pests, such as the
European corn borer (Ostrinia nubilalis) and Sesamia spp.

Expression of the PAT protein confers tolerance to glufosinate-ammonium herbicide
that provides the farmer with a wider choice for weed control measures. Furthermore,
decisions on whether to use herbicides and at what rates do not need to be taken
before the emergence of the crop. This will provide effective application of the
necessary amounts of glufosinate-ammonium at the most appropriate time. Thus,
farmers will benefit from a more efficient application of the herbicide while
minimising any potential impacts on the environment at the same time.

The only potential risk posed during cultivation of 1507 maize is limited to the
potential development of resistance to CRY1F protein as expressed in 1507 maize
within the target insect pest population. However, application of the IRM plan in the
context of product stewardship (Annex 37) and the proposed monitoring plan (Section
5 of this notification) will limit the occurrence of any immediate and/or delayed,
direct and indirect, possible impacts from the specific cultivation, management and
harvesting techniques used for 1507 maize.

Overall conclusions on the potential environmental impact from the placing on
the market of 1507 maize

The e.r.a. has not identified any risks to human and animal health or the environment
from the placing on the market of 1507 maize. This is based on the information
contained in this notification and the following concluding remarks:

- There is negligible likelihood for 1507 maize to become environmentally persistent
or invasive giving rise to any weediness;

- Expression of CRYIF and PAT proteins in 1507 does not confer any selective
advantage outside the agricultural environment;

. There are no wild relatives of maize in the EU and the genetic modification in 1507
maize does not introduce any selective advantages to maize plants outside heavily
managed agricultural environments;



- The potential reduction of the control of certain lepidopteran insect pests if the
target insect pests develop resistance to CRY1F protein as expressed in 1507 maize
has been identified as the only potential risk resulting from the interaction of 1507
maize with target organisms;

- The placing on the market of 1507 maize will result in negligible immediate and/or
delayed environmental impact resulting from direct and indirect interactions of 1507
maize with non-target organisms;

- The genetic modification in 1507 maize does not introduce any new compounds
known to cause, or expected to cause, any potential immediate and/or delayed effects
on human health;

- The genetic modification in 1507 maize does not introduce any new compounds
known io cause, or expected to cause, any possible immediate and/or delayed effects
on animal health and consurnption of 1507 maize and any animal feed products
derived from it will result in no adverse consequences for the feed/food chain;

- The genetic modification in 1507 maize will not cause any possible immediate
and/or delayed effects on biogeochemical processes; and

- The specific cultivation, management and harvesting techniques used for the 1507
maize are identical to those used for other commercially available (non-GM) maize,
with the exception of the application of the IRM plan in the context of product
stewardship (Annex 37) and monitoring plan (Section 5 of this notification) proposed
specifically for the cultivation of 1507 maize, thereby limiting the occurrence of any

possible immediate and/or delayed, direct and indirect impacts to human and animal
health or the environment.
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E. REVIEW AND ADAPTATION . 1 9 8

In accordance with Directive 2001/18/EC the e.r.a. will be reviewed on a regular basis
and adapted should relevant new data from ongoing research, other deliberate releases
and monitoring become available, that would alter significantly the accuracy of the
e.r.a. and the effectiveness of risk management strategies.
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SECTION §

PROPOSAL FOR A MONITORING PLAN FOR THE PLACING ON THE
MARKET OF 1507 MAIZE (ANNEX VII, DIRECTIVE 2001/18/EC)

Introduction

The proposal for a monitoring plan for the placing on the market of 1507 maize has
been developed according to the principles and objectives outlined in Annex VII of
Directive 2001/18/EC and Council Decision 2002/811/EC establishing guidance notes
supplementing Annex VII to Directive 2001/18/EC. In particular, the design of the
monitoring plan focuses on the cultivation of 1507 maize in the EU based on the
conclusions of the environmental risk assessment {see Section 4).

The objective of the monitoring plan for the placing on the market of 1507 maize is to
confirm the assumptions made and the conclusions obtained in the environmental risk
assessment (e.r.a.) (Section 4 of this notification). In addition, as discussed in detail
in Point 1.1. below and based on the conclusions of the e.r.a., the monitoring plan is
an appropriate tool of the risk managergent strategy to ensure that the commercial
cultivation of 1507 maize poses negligible risk to human and animal health or the
environment.

Design of monitoring plan
1. Moniforing strategy
1.1.  Risk assessment

An environmental risk assessment (e.r.a.) for the placing on the market of 1507 maize
including cultivation has been elaborated in a separate document in accordance with
Annex I of Directive 2001/18/EC and it is attached as Section 4 of this notification.

The product described in this notification is B.r. CrylF maize line 1507, referred to as
1507 maize. It consists of maize product consisting of or derived from seed of 1507
maize genetically modified to express CRY 1F protein, conferring resistance to certain
lepidopteran insect pests, and PAT protein, conferring tolerance to glufosinate-
ammonium herbicide. The maize product also consists of progeny derived from
conventional breeding between 1507 maize with any traditionally bred maize.

The er.a. is based on specific safety studies and detailed comparisons of the

characteristics of 1507 maize with those of commercially available (non-GM) maize

under corresponding conditions of use for cultivation. This enables to identify any
adverse effects arising from the genetic modification in the assessment of the overall
risk to human and animal health or the environment posed by the placing on the
market of 1507 maize.



The following conclusions have been obtained from the e.r.a (see Section 4):

_ There are no identified adverse effects to human and animal health or the
environment arising from the genetic modification in 1507 maize, and
therefore there is no risk to human and animal health or the environment from
placing on the market of 1507 maize.

- There is a limited potential for the development of resistance to CRY1F
protein as expressed in 1507 maize within the target insect pest population
regarding cultivation.

- The magnitude of the potential consequences of the development of insect
pest resistance to CRY 1F protein is considered limited and finite.

- The likelihood of occurrence of the development of insect pest resistance to
CRY1F protein is considered small but finite.

- The potential risk from the development of resistance in the target insect pest
population to CRY1F protein during cultivation of 1507 maize is estimated as
finite and limited.

- An insect resistance management (IRM) strategy is proposed in the context of
product stewardship for the cultivation of 1507 maize.

- A monitoring plan is proposed as part of the risk management strategy in
order to minimize any potential risks from the placing on the market of 1507

maize including cultivation.

Therefore, a monitoring plan is considered appropriate as part of the risk management
strategy and in order to ensure that the commercial cultivation of 1507 maize poses
negligible risk to human and animal health or the environment.

1.2. Background information

Characteristics of the GMO, characteristics and scale of the intended use and range
of relevant environmental conditions where the GMO is expected to be released

The 1507 maize expresses CRY 1F protein conferring resistance to certain Jepidopteran
insect pests, and PAT protein conferring tolerance to field application of glufosinate-
ammonium herbicide. No other traits have been introduced or modified in 1507
maize. The 1507 maize will be used in the EU as any other maize, e.g. by farmers for
cultivation, by the animal feed and milling industry, and consumer use by public at
large. In 2000, the EU produced 38.4 million tonnes of maize grain. France (43%),
followed by Italy (25%), Spain (11%) and Germany (8%) were the main producers.
Grain and derived products from 1507 maize are expected to be part of this
production.

Maize is widely cultivated in a variety of agricultural environments of the EU, with
strong varjations at a regional level throughout the Community. The 1507 maize will
be cultivated in those environments for which appropriate varieties can be developed.



The 1507 maize would be particularly suitable in environments where there 1is
significant infestation from lepidopteran insect pests, such as Southern and Central
Europe.

1.3. Approach
1.3.1. Case-specific monitoring

The e.r.a. concluded that there is a limited potential for development of resistance to
CRYI1F protein as expressed in 1507 maize within the target pest population.
Therefore, a monitoring plan is considered appropriate as part of the risk management
strategy to ensure that cultivation of 1507 maize poses negligible risk and in order to
maintain the efficacy of the CRYIF protein in 1507 maize, thereby sustaining the
environmental benefits of the Bacillus thuringiensis (Bt) technology.

The case-specific monitoring plan will form part of the Insect Resistance Management
(IRM) proposal entitled ‘Harmonised insect resistance plan (IRM) for cultivation of Bt
maize in the EU’ and described in Annex 37 to this notification. This harmonised
IRM plan specific for the EU has been developed by an industry working group, the
EU Working Group on Insect Resistance Management, following the experiences
sained in other countries and taking into account the latest scientific reports.

The harmonised IRM plan contains guidance on the following key elements:

e How to use the Bt technology: a comprehensive grower education programme will
aid the grower in understanding the importance of insect resistance management
to preserve the long-term efficacy of the Bt technology and in employing the
required resistance management tool of implementing a generous 20 % refuge for
Bt maize planting areas larger than 5 hectares.

e Resistance monitoring: baseline susceptibility of European cormn borer (Ostrinia
nubilalis) and Mediterranean corn stalk borer (Sesamia nonagrioides) to CRY1F
endotoxin of B. thuringiensis in the EU will be measured and monitoring
techniques are described to detect changes relative to baseline susceptibility which
could result in inadequate protection against O. nubilalis and S. nonagrioides in
the field.

o Potential development of resistance: confirmation of pest resistance and remedial

action plan.
1.3.2. General surveillance

The cultivation of 1507 maize will result in negligible immediate and/or delayed
environmental impact. Furthermore, no significant direct and/or indirect interactions
of 1507 maize with non-target organisms are expected, taking into account organisms
which interact with target organisms and including impact on population levels of
other organisms. This conclusion in the er.a. is based on information presented
throughout the notification, and in particular the results of the ecotoxicity studies
which showed no toxic effects on a range of non-target organisms and beneficial
insects. Field studies have also showed no adverse effects of 1507 maize on the
population of non-target arthropods. These findings are further elaborated in a
detailed non-target exposure and risk assessment (see Section 4).
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In addition, following the approval for marketing of 1507 maize and in the framework
of general surveillance, the notifiers together with relevant experts will reconsider the
issues already discussed in the risk assessment with a view to proposing a further
study on any unanticipated potential effects of 1507 maize on non-target organisms.
The proposed study will take into consideration the latest scientific findings and
develop protocols to characterise any unanticipated adverse effects on a series of
representative model organisms chosen on the basis of their abundance and/or
biological significance in the agricultural environment. AS an example, Orius Spp.
could serve as a model species for predators, while other species could serve as
appropriate models for other functional groups such as parasitoids and decomposers.

The notifiers will also encourage growers to report any observed adverse effects on
non-target arthropod populations or any other potential adverse effects that could
derive from changes in the agronomic practices. In addition, national routine
surveillance programmes in existence, for example the monitoring of agricultural
cultivars or plant protection products (see Annex 38), can be used in cooperation with
relevant national organisations and competent authorities for the general surveillance
of the occurrence of unanticipated adverse effects relative to changes in conventional
agricultural practices.

In addition, since the majority of maize is used for animal feed purposes, general
surveillance might assist in confirming the safety of animal feed products derived from
1507 mmaize with a view to safeguarding against any unanticipated effects. If this 1s
considered necessary, the notifiers can discuss with the relevant national Competent
Authorities and associated bodies the co-ordination of a surveillance network, where
approprizte, within the framework of their routine surveillance of animal feed products

derived from commercial maize.

Facilitation of the observation of the release in the receiving environment and of the
interpretation of these observations with respect 1o human health or the
environment

Measures to facilitate case-specific monitoring

In order to monitor for the potential development of resistance to CRYIF protein as
expressed in 1507 maize within the target pest population and relating to the insect
resistance management proposal, the following measures will facilitate observations

and their interpretation during cultivation of 1507 maize (see also Annex 37):

(i} Field collections of target pests to determine baseline susceptibility and
contribute to monitor for its variation;

(i1) Monitoring of target pest to detect variation in baseline susceptibility;
(iii)  Sampling of plant tissue of maize infested with target pest;

(iv)  Sampling of the insect population;
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(v)  Use of discriminating dose assay (as soon as available) to determine resistant
pest phenotype.

Measures to facilitate general surveillance and interpretation of observations

In case of general surveillance the following measures will facilitate the observation
and confirmation of any occurrences directly related to the cuitivation of 1507 maize
(see also Annex 38):

(i) Assisting in insect collections for relevant analyses;

(i)  Encouraging growers to report of any observed adverse effects (including on
non-target insects or derived from changes in conventional agricultural
practices);

(iii)  Providing appropriate test material (CRY1F protein) to laboratories designated
to assist in regulatory compliance for monitoring;

(iv)  Participating in monitoring programumes developed by the EU Competent
Authorities or other relevant national authorities appropriate to 1507 maize
(see Annex 38).

1.4. Baselines

Appropriate baselines and/or controls relating to the status of the receiving
environment will serve as a point of reference against which any effects arising from
the placing on the market of 1507 maize can be compared. This will be determined
by parallel monitoring of comparable non-GM maize reference areas (see also
Measures to facilitate case-specific monitoring above). As mentioned in Point 1.3.2.
above and following the approval for marketing of 1507 maize, the notifiers together
with relevant experts will reconsider the issues already discussed in the risk
assessment with a view to proposing a further study on any unanticipated potential
effects of 1507 maize on non-target organisms. The proposed study will take into
consideration the latest scientific findings and develop protocols that include the
characterisation of any unanticipated adverse effects by comparison to the appropriate

baselines and/or controls.

In addition, the notifiers can discuss with relevant national orgamisations and
competent authorities, where appropriate, the co-ordination of national routine
surveillance programmes in existence, for example the monitoring of agricultural
cultivars or plant protection products (see Annex 38), to be used for the general
surveillance of the occurrence of unanticipated adverse effects relative to changes in
conventional agricultural practices.

1.5. Time-period

Maize is not a persistent crop in the EU environment and as discussed in Point C.1L.c.
of the er.a. (Section 3 of the notification), there are no unexpected agronomic
differences between 1507 maize and non-GM maize. In particular, 1507 maize has no
altered survival, multiplication or dissemination characteristics. As a result, the time-
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period for case-specific monitoring and general surveiilance should be proportional to
the identified limited potential risk and in line with the period of consent for the
placing on the market of 1507 maize i.e. ten years. Therefore, it is proposed to submit
a first report after three years of the initial placing on the market. Depending on the
market introduction, a second report could follow after a second cycle of three years
and a final report will be made at the end of the consent.

1.6.  Assigning responsibilities

The case-specific monitoring plan for the cultivation of 1507 maize as part of the IRM
proposal foresees the following responsibilities:

The notifiers will:

(1) Assist in the determination of base line susceptibility and the monitoring for its
variation;

(11} Instruct growers to scout their 1507 maize growing area and to report
unexpected levels of damage from target pests such as the European com borer
and/or Sesamia spp. to their sales representative;

(iii)  Investigate and identify cause of the damage;

(iv)  Initiate and support the development of a discriminating dose assay, which will
be used to determine if the pest population in question exhibits a resistant
phenotype;

(v) Report all instances of resistance to the competent authority;

(vi)  Recommend remedial action to the growers;

(vii)  Continue to conduct and support research on target pest biology;

(vili) Work with local researchers in the public sector to refine insect resistance
management recommendations;

(ix)  Supply CRY1F protein for structured monitoring programmes;
(x) Supply accompanying documentation to growers.
It will be the responsibility of the growers to:

(1) Implement the recommendations contained in the IRM proposal and to
incorporate them into their integrated pest managerment programine;

(i1) Report to the notifiers on any observed adverse effects to the environment;

(ii)  Report to the notifiers any cases of product failure;
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(iii)  Apply any remedial actions recommended by the notifiers and the competent - -

authority, if necessary;

(iv) Forward amy required accompanying documentation to purchasers of 1507
maize products. ‘

It will be the responsibility of other users to:

oy Report to the notifiers on any observed adverse effects to human and animal
health or the environment;

(i)  Apply any remedial actions recommended by the notifiers and the competent
authority, if necessary.;

(iii) Forward any required accompanying documentation to purchasers of 1507
maize products.

In case of general surveillance, the notifiers will support structured monitoring
programmes developed by the competent authorities appropriate to the 1507 maize
product (see Annex 38). This could include assisting in non-target insect collections
and providing appropriate test material in addition to closely working with the growers
and encouraging them to report on any observed adverse effects that may arise from
the cultivation of 1507 maize or from changes in conventional agricultural practices.
In addition, as mentioned in Point 1.3.2. above and following the approval for
marketing of 1507 maize, the notifiers together with relevant experts will reconsider
the issues already discussed in the risk assessment with a view to proposing a further

study on any unanticipated potential effects of 1507 maize on non-target organisms.

1.7. Existing systems

Mechanisms for identifving and confirming any observed adverse effects on human
health and the environment

The following mechanisms will be put in place ensuring efficient and workable IRM
and monitoring in order to enhance the durability of the insect protected 1507 maize
product in the context of responsible product stewardship, and to identify and confirm
any observed adverse effects on human health and the environment. Information
sharing, education and reporting are being addressed:

6 Inform growers about the importance of Bt maize products as part of an
integrated pest management system;

(11) Inform growers about the importance of insect resistance management (IRM)
and give recommendations for the appropriate implementation of the IRM
strategy;

(iii)  Inform growers about the importance of monitoring for product performance
and encourage them to continually inspect, and carry out general surveillance
for potential unanticipated effects on non-target organisms and effects due to
changes in conventional agricultural practices;
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(iv)  Encourage growers to report instances of apparent product failure through
existing networks, including results of their general surveillance for potential
unanticipated effects on non-target organisms and effects due to changes in
conventional agricultural practices;

(v) Investigate grower reports of product failure to determine if resistance has
developed using discriminating dose assay when available, including reports
of adverse effects following general surveillance on non-target organisms and
on changes in conventional agricultural practices;

(vi)  Report back any confirmed adverse effects arising from the placing on the
market of 1507 maize to the competent authority.

In addition, the notifiers can discuss with relevant national organisations and
competent authorities, where appropriate, the co-ordination of national routine
surveillance programmes in existence, for example the monitoring of agricultural
cultivars or plant protection products (see Annex 38), to be used for the general
surveillance of the occurrence of unanticipated adverse effects relative to changes in
conventional agricultural practices.

If general surveillance of animal feed products is considered necessary, the notifiers
can discuss with the relevant national Competent Authorities and associated bodies
the co-ordination of existing mechanisms for general surveillance, where appropriate,
within the framework of their routine surveillance of animal feed products derived
from commercial maize.

2. Monitoring methodology
2.1  Monitoring parameters/elements

The e.r.a. concluded that there is a limited potential for development of resistance to
CRY1F protein as expressed in 1507 maize within the target pest population. As a
result and as described in detail in the IRM plan (Annex 37), the reievant
parameters/elements to be monitored will consist of: the effects on target organisms,
including development of resistance, and product performance.

As discussed above in Point 1.3.2., the notifiers will also encourage growers to report
any observed adverse effects on non-target arthropod populations. In addition, the
notifiers can discuss with relevant national organisations and competent authorities,
where appropriate, the co-ordination of national routine surveillance programimes in
existence, for example the monitoring of agricultural cultivars or plant protection
products (see Annex 38), to be used for the general surveillance of the occurrence of
unanticipated adverse effects relative to changes in conventional agricultural
practices.

If general surveillance of animal feed products is considered necessary, the notifiers
can discuss with the relevant national Competent Authorities and associated bodies
the co-ordination of a surveillance network, where appropriate, within the framework
of their routine surveillance of animal feed products derived from commercial maize.



2.2.  Areas/samples

As described in detail in Point 5.2.2. of the IRM plan (Annex 37), the relevant
areas/samples to be monitored include a representative selection of those where there
are heavy ECB (Ostrinia nubilalis) and/or PSB (Sesamia nonagrioides) infestations
and where adoption of this highly effective new Bt technology will be rapid and the
planting of insect-protected maize hybrids will be widespread. Both ECB and PSB
are important insect pests in most of the Spanish maize growing regions and
infestations occur mainly in the Valle del Ebro (Huesca, Zaragoza and Lérida) and in
areas of Extremadura and Castilla-La Mancha. In the rest of the EU, ECB is also
present at high levels in Northern Taly, Western France and Germany, while PSB
infestations generally occur under Mediterranean conditions, Ze. below the 45°N
parallel.

2.3. Inspections

The inspections to ensure early detection of resistance is a critical part of risk
management. Therefore and despite efforts to monitor pest populations for resistance
development, it is possible that a grower wiil be the first person to detect a potential
resistant population. To account for this possibility, growers will be instructed to
scout their 1507 maize growing area and to report unexpected levels of damage from
ECB or PSB to their sales representative and the notifiers will investigate cases of
apparent product failure and determine if they are actually due to resistance.

2.4. Sampling and analysis

The sampling and analysis will be carried out by means of a structured monitoring as
described in Point 5.2.2. of the IRM plan (see the harmonised IRM plan in Annex
37), and will include standard protocols, wherever possible. In particular, the notifiers
have supported research work in the U.S. to develop a discriminating dose assay.
When available, this assay will be provided to appropriate authorities in the EU. In
addition, the notifiers will also support monitoring programs developed by the EU
Competent Authorities under Directive 2001/18/EC by assisting in insect collections
and providing appropriate test material, where necessary.

2.5. Collection and collation of data

The notifiers will encourage farmers to continually inspect 1507 maize for product
performance and to report instances of apparent product failure through existing
networks (i.e., distributors, sales people and agronomists). The notifiers will
investigate customer reports of product failure to determine if resistance has
developed, and will work with the farmer to implement appropriate counter measures
if resistance is confirmed. In addition, the notifiers will support structured monitoring
programs developed by the EU Competent Authorities under Directive 2001/18/EC.
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3. Analysis, reporting, review
3.1. Evaluation

Evaluation of the data with regard to case-specific monitoring and general
surveillance will include appropriate statistical analysis, where relevant, and
comparisons to baselines and/or controls relating to the status of the receiving
environment, in accordance with current scientific knowledge. This will allow for the
correct interpretation of the results obtained in order to confirm whether observed
environmentally significant changes are in fact due to the 1507 maize or its use, or
whether they result from other different environmental factors.

3.2. Reporting

The notifiers will ensure that monitoring and reporting are carried out according to the
conditions specified in the consent to the placing on the market of 1507 maize. The
reports of this monitoring will be submitted to the Comumission and the competent
authorities of the Member States. In addition, this information will be made publicly
available in line with the requirements of Article 20(4) of the Directive 2001/18/EC.

Frequency

Market introduction of a specific GM crop is a gradual process and the placing on the
market might be very small during the initial time period of the consent. Therefore
and as discussed in Peint 1.5. above, it is proposed to submit a first report after 3
years of the initial placing on the market. Depending on the market introduction, a
second repert could follow after a second cycle of 3 vears and a final report will be
made at the end of the consent.

Should new information concerning risk become available from users or other
sources, the notifiers will immediately take the measures necessary to protect human
health and the environment, and inform the competent authority thereof, In
accordance with Article 20(2) of Directive 2001/18/EC.

3.3. Review and adaptation

The monitoring plan proposed for the placing on the market of 1507 maize will be
reviewed and adapted regularly, on the basis of the information obtained through the
monitoring or from other sources and in accordance with the conditions specified in
the consent, and, where appropriate, as required by the competent authority.
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SECTION 6

PROPOSAL FOR THE LABELLING OF PRODUCTS CONSISTING OF, OR
CONTAINING, GENETICALLY MODIFIED 1507 MAIZE ACCORDING TO
ANNEX IV OF DIRECTIVE 2001/18/EC

Introduction

The product described in this notification is B.z. Cry1F maize line 1507, referred to as
1507 maize, and progeny derived from conventional breeding between 1507 maize
with any traditionally bred maize. The product consists of seeds (inbreds and hybrids)
of 1507 maize genetically modified to express CRYIF protein, conferring resistance
to certain lepidopteran insect pests, and PAT protein, conferring tolerance to
glufosinate-ammonium herbicide. In addition, the product consists of material
considered as GMO, such as grain produced from 1507 maize seed.

Product information to indicate that genetic modification has been used in the
development of 1507 maize will be provided on a label or in an accompanying
document. This will enable growers of 1507 maize seed and other users of 1507
maize product in the food and feed chain to label in accordance with the EU
legislation.

As specified on Point A.8 of Annex IV of Directive 2001/18/EC, the information
provided on a label or in an accompanying document for the purpose of satisfying the
labelling requirements regarding placing on the market of 1507 maize will include the

following:

i) Commercial name of the product and the statement that “this product
contains genetically modified organisms™;

ii)  Name of the GMO or the unique identifier code;

iii) Information referred to in Point A.2. of Annex IV of Directive
2001/18/EC (name and full address of the notifier established in the
Community who is responsible for the placing on the market);

iv) How to access the information in the publicly accessible part of the
register.

These specifications will be included in the label or in the accompanying document
with regard to 1507 maize products: further details are described below.

However, for products where adventitious or technically unavoidable traces of 1507
maize cannot be excluded but are found to be no higher than a minimum threshold
(yet to be established), products will not require labelling according to this proposal.
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Proposal for the labelling of 1507 maize seed product

The following information, and in accordance with the requirements of the Marketing
of Seeds Directive 66/402/EEC as amended by Directive 98/95/EC, is proposed to be
included on the label of 1507 maize seed products placed on the EU market:

- Commercial name of the product. Commercial names will be assigned to
1507 maize seed or subsequent varieties at the time of market introduction.

- This product contains genetically modified organisms (genetically modified
variety)

- 1507 maize or the unique identifier code (DAS-P1507-1)
- Reference to the accompanying document and the public register. See

below.

Proposal for the labelling of 1507 maize imports

The following information is proposed to be provided to EU grain importers in order
to label 1507 maize products placed on the EU market:

- Accompanying document. See below.
- Detection method. To identify 1507 maize in imported products and assist

with the labelling provisions for placing 1507 maize products on the EU
market.

Proposal for the accompanying document

The following information is proposed to be included on the accompanying document
for 1507 maize products.

1. Name of the product:

Commercial name of the product. Commercial names will be assigned to 1507
maize seed or subsequent varieties at the time of market introduction. In accordance
with the OECD guidance for the designation of a unique identifier for transgenic
plants (ENV/IM/MONO(2002)7), the unique identification code assigned to 1507
maize is DAS-@15@7-1.

2. Name of the manufacturer or distributor:

Pioneer Hi-Bred and Mycogen Seeds are developers of the technology and
producers of 1507 maize seed.



Pioneer Hi-Bred International, Inc.
400 Locust Street, Suite 800

Des Moines, IA 50309

US.A. ' :

Mycogen Seeds

¢/o DowAgroSciences LLC
9330 Zionsville Road
Indianapolis, IN 46268-1054
U.S.A.

3. Address of the manufacturer or distributor in the EU:

Pioneer Hi-Bred International, Inc. as represented by Pioneer Overseas
Corporation:

Pioneer Overseas Corporation

Avenue Tedesco 7

B-1160 Brussels

Belgium

Mpycogen Seeds, as represented by Dow AgroSciences Europe:

Dow AgroSciences

2nd floor, 3 Milton Park

Oxon OX14 4RN

United Kingdom

4. Conditions of use of the product:

This product contains genetically modified organisms

The product consists of, or contains, 1507 maize genetically modified to express
CRY1F protein, conferring resistance to certain lepidopteran insect pests, and PAT

protein, conferring tolerance to glufosinate-ammonium herbicide.

The 1507 maize has been approved for placing on the market including culfivation
in the EU under specific condifions of use:

i) Implementation of an insect resistance management (IRM)
strategy during cultivation of 1507 maize seed;

if) Specific instructions for carrying out appropriate monitoring and
reporting to the notifier and, if required, the competent authority;

iii) Labelling of 1507 maize products in accordance with EU
legislation;

iv) Reference to the public register.



IRM: Implementation of the IRM strategy in the context of product stewardship is
required to ensure the durability of the product during cullivation of 1507 maize. A
proposal for an IRM plan is attached as a separate document (see Section 4).

Monitoring: Specific instructions for carrying out appropriale monitoring and
reporting to the notifier and, if required, to the competent authority. This has been
described in detail in the monitoring plan proposed for the cultivation of 1507
maize which is attached as a separate document (see Section 5).

Labelling: Compliance with the labelling requirements in accordance with EU
legislation and transmission of these requirements to other users of 1507 maize
products.

Public register: Details to be given by the Spanish Competent Authority on how to
access the information in the publicly accessible part of the register.

No other restrictions or conditions of use apply to the placing on the market of 1507
maize and therefore products from 1507 maize can be used in a manner consistent
with current uses of maize grain and maize producis.

Approval for placing on the market of 1507 maize includes cultivation, import for
storage and processing, food use, animal feed use and industrial use. The approval
for food use of 1507 maize is being considered separately in accordance with
Regulation (EC) No 258/97.

Approval for placing on the market of 1507 maize is not restricted to any specific
gecgraphical areas within the Cammunity.

Approval for placing on the market of 1507 maize is valid until ...Date for the period
of consent to be given by the Spanish Competent Authority. The period for the first
consent is requested for a maximum period and should end ten years after inclusion
date of the first variety of 1507 maize on an official national catalogue of plant
varieties in accordance with Council Directives 70/457/EEC and 70/458/EEC.

Further information is available from the public register at ... Details to be given by
the Spanish Competent Authority.

5. Measures to take in case of unintended release or misuse:

In case of unintended release of 1507 maize, current agronomic measures taken to
control unintended release or misuse of other commercially available maize can be
applied, such as cultivation, selective use of herbicides (with the exception of
glufosinate-ammonium herbicide), and crop rotation.

6. Specific instructions for storage and handling:

No specific instructions for storage and handling of 1507 maize are necessary for
the placing on the market of 1507 maize, and therefore grain and grain products of
1507 maize may be stored and handled in the same way as products from other
commercial maize varieties.
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SECTION 7 - 219

SUMMARY NOTIFICATION INFORMATION FORMAT FOR PRODUCTS
CONTAINING GENETICALLY MODIFIED HIGHER PLANTS (GMHPs) IN
ACCORDANCE WITH DIRECTIVE 2001/18/EC

A. GENERAL INFORMATION

1.  Details of notification

(a) Member State of notification:
Spain

(b) Notification number:
C/ES/01/01

(¢) Name of the product (commercial and other names):
The product is B.t. CrylF maize line 1507, referred to as 1507 maize, (no
commercial names assigned vet). The product consists of maize products derived
from seed of genetically modified 1507 maize expressing CRY1F and PAT

proteins. The maize product also consists of progeny derived from conventional

breeding between 1507 maize with any traditionally bred maize.
(d) Date of acknowledgment of notification:
11™ July 2001
2. Notifier
(a) Name of notifier

Pioneer Hi-Bred International, Inc. as represented by Pioneer Overseas
Corporation.

Mycogen Seeds, c/o Dow AgroSciences LLC.

This is a joint notification submitted by Pioneer Hi-Bred and Mycogen Seeds.
PioneerHi-Bred is taking the lead for this submission.



(b} Address of notifier

Pioneer Overseas Corporation Pioneer Hi-Bred International, Inc.
Avenue Tedesco, 7 400 Locust Street, Suite 800
B-1160 Brussels Des Moines, 1A 50309
Belgium US.A.
Dow AgroSciences Europe Mycogen Seeds
European Development Centre c/o DowAgroSciences LLC
3 Milton Park, Abingdon 9330 Zionsville Road
Oxon OX14 4RN Indianapolis, IN 46268-1054
United Kingdom U.S.A.

(c) Is the notifier

domestic manufacturer

Pioneer Hi-Bred and Mycogen Seeds are developers of the technology and
producers of 1507 maize seed (inbreds and hybrids).

importer
Yes, as importer of seed
(d) In case of an import the name and address of the manufacturer shall be given
Same as notifier
3.  General description of the product

(a) Name of the recipient or parental plant and the intended function of the
genetic modification

The recipient plant is maize (Zea mays L..), which is extensively cultivated and has
a long history of safe use. The 1507 maize has been genetically modified to
express CRY1F protein, conferring resistance to certain lepidopteran insect pests,
such as the European comn borer and Sesamia spp., and PAT protein, conferring
tolerance to glufosinate-ammonium herbicide.

(b) Any specific form in which the product must not be placed on the market
(seeds, cut-flowers, vegetative parts, etc.) as a proposed condition of the
authorisation applied for

No, there is no specific form in which 1507 maize must not be placed on the
market as a proposed condition of the authorisation applied for.



(c) Intended use of the product and types of users 2 2 1

Use of 1507 maize will be consistent with current uses of commercial maize
products and in accordance with the monitoring plan (Section § of notification
C/ES/01/01) and the insect resistance management strategy (Section 4 of
notification C/ES/01/01) proposed for the cultivation of 1507 maize. Use of 1507
maize will include cultivation and import of grain and grain products for storage
and processing into food, animal feed and industrial uses. Approval for food use
of 1507 maize is being considered separately in accordance with Regulation (EC)
No. 258/97.

There are multiple categories of users of 1507 maize, e.g. animal feed and milling
industry, agriculture, skilled trades and consumer use by public at large. Maize,
together with rice and wheat, is one of the most important cereal crops in the
world with total production of 596.4 million tonnes in 2000 (FAOSTAT Database,
2000). The FAQ estimation for the EU maize production in 2000 was 38.4
million tonnes. Majority of grain and forage derived from maize is used for
animal feeds, and about 8% of the grain is processed for human food products
mainly by wet-milling or dry-milling. Maize grain is also processed into industrial
products (11%), such as ethyl alcohol by fermentation and highly refined starch by
wet-milling to produce starch and sweetener products. In addition to milling, the
majze germ can be processed to obtain maize oil.

(d) Any specific instructions and/or recommendations for use, storage and
handling, including mandatory restrictions proposed as a condition of the
authorisation applied for

Use of 1507 maize will be consistent with current uses of maize products and in
accordance with the monitoring plan (Section 5 of notification C/ES/01/01) and
the insect resistance management strategy (Section 4 of notification C/ES/01/01)
developed for the cultivation of 1507 maize. Labelling of 1507 products will be
carried out in accordance with EU legislation. See Point A.3.h) below for
Iabelling of 1507 maize.

(e) If applicable, geographical areas within the EU to which the product is
intended to be confined under the terms of the authorisation applied for

Not applicable.

(f) Any type of environment to which the product is unsuited
The 1507 maize would be particularly suitable in environments where there is
infestation from lepidopteran insect pests, such as Southern and Central Europe,
provided specific varietal germplasm with appropriate maturity is available.

(g) Any proposed packaging requirements

The packaging, handling, and storage systems that are currently used for maize
will apply. The 1507 maize products will be packaged in the same manner as



products from other commercial maize. See Point A.3.h) below for labelling of
1507 maize.

(h) Any proposed labelling requirements in addition to those required by law

(®

@

Product information to indicate that genetic modification has been used in the
development of 1507 maize will be provided on a label or in an accompanying
document. A proposal for the labelling of products consisting of, or containing,
genetically modified 1507 maize has been prepared in accordance with Annex IV
of Directive 2001/18/EC (Section 6 of notification C/ES/01/01). This will enable
1507 maize products to be labelled appropriately in accordance with Directive
2001/18/EC.

Estimated potential demand
(1) in the Community

Import of maize grain into the EU for 2000 was about 10.3 million tonnes and
the EU maize production including cultivation was 38.4 million tonnes
(FAOSTAT Database, 2002). The potential demand for 1507 maize 1n the
Community is expected to be part of these imports and production.

(i1} in export markets for EC supplies

Maize grain is traded as a commodity and no specific demand for 1507 maize
should be expected from export markets for EC supplies.

Unique identification code of the GMO

In accordance with the OECD guidance for the designation of a unique identifier
for transgenic plants (ENV/IM/MONO(2002)7), the unique identification code
assigned to 1507 maize is DAS-@1507-1.

Has the GMHP referred to in this product been notified under Part B of
Directive 2001/18/EC and/or Directive 90/220/EEC?

Yes, 1507 maize has been notified in Italy, France and Spain for field trials under
Part B of Directive 90/220/EEC.

Year Member State Notification No
1998 Italy B/IT/98/19
1999 Italy B/IT/98/19
1999 France B/FR/99.03.09
2000 Italy B/AT/98/19
2000 France B/FR/99.03.09
2000 France B/FR/00.03.04

2002 Spain B/ES/02/11
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n

If no, refer to risk analysis data on the basis of the elements of Part B of

Directive 2001/18/EC
Not applicable.
Is the product being simultaneously notified to another Member State?

Yes, a separate notification (Ref. C/NL/00/10) to import 1507 maize has been
submitted to The Netherlands in accordance with Directives 90/220/EEC and
2001/18/EC. In addition a separate application has been submitted to The
Netherlands for food use of 1507 maize in accordance with Regulation (EC) No
258/97.

Or
Has the product being notified in a third country either previously or
simultaneously?

Yes, an application for registration of 1507 maize was submitted to the US
Environment Protection Agency (EPA). Also, an application for non-regulated
status of 1507 maize to the US Department of Agriculture (USDA) was submitted
in May 2000, and a notification concerning foods derived from 1507 maize to the
US Food and Drug Administration (FDA) was submitted in July 2000. The
corresponding permits were granted as follows: by US EPA and FDA on 18" May
2001 and by USDA on 14™ June 2001.

In addition, applications have been submitted to Argentina, Australia/New
Zealand, Canada, China, Japan, Korea, Mexico, South Affica, Switzerland and
Taiwan. The necessary approvals for import, animal feed use and food safety of
1507 maize in Japan were obtained on 15% June, 28M May and gh July of 2002,
respectively. In Canada permits were granted by Health Canada for novel food
use of 1507 maize on 10% October 2002 and by the Canadian Food Inspection
Agency for animal feed use and environmental release on 11% October 2002.
Approval for import of 1507 maize for animal feed and food use in South Africa
was obtained on 12™ December 2002.

Has the same GMHP been previously notified for marketing in the
Community?

No.

Measures suggested by the notifier to take in case of unintended release or
misuse as well as measures for disposal and treatment

Based on the conclusions from the environmental risk assessment (e.r.a.) for the
placing on the market of 1507 maize in accordance to Annex II of Directive
2001/18/EC (Section 4 of notification C/ES/01/01) no specific measures need to
be taken in case of unintended release or misuse or for disposal and treatment.
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In case of unintended release of 1507 maize, current agronomic measures taken to

control unintended release or misuse of non-GM maize can be applied, such as
cultivation, selective use of herbicides (with the exception of glufosinate-
ammonium herbicide), and crop rotation.

NATURE OF THE GMHP CONTAINED IN THE PRODUCT
INFORMATION RELATING TO THE RECIPIENT OR (WHERE
APPROPRIATE) PARENTAL PLANTS

Complete name

(a) Family name: Gramineae
(b) Genus: Zea

(c) Species: , Z. mays L.
(d) Subspecies: None

(e) Cultivar/breeding line: Line Hi-I
(fy Common name: Maize: corn

a) Information concerning reproduction
(i) Mode(s) of reproduction

As a wind-pollinated, monoecious grass species, self-pollination and fertilisation
and, cross-pollination and fertilisation, are usually possible and frequencies of
each are normally determined by proximity and other physical influences on
pollen dispersal.

(ii) Specific factors affecting reproduction, if any

Tasselling, silking, and pollination are the most critical stages of maize
development, and grain yield is greatly impacted by moisture and fertility stress.
Dispersal of maize pollen tends to be limited, as it is influenced by the large size
and rapid settling rate of the pollen.

(iii) Generation time

Maize is an annual crop with a cultural cycle ranging from as short as 10 weeks
to as long as 48 weeks covering the period of seedling emergence to maturity.
This variance in maturity allows maize to be grown over a range of climatic
conditions.
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10.

b) Sexual compatibility with other cultivated or wild plant species

Maize wiil intra-pollinate and will not transfer genetic material to other plant
species in the EU. The extent of pollination will depend upon prevailing wind
patterns, humidity and temperature. It is generally considered that teosinte (Zea
mays ssp. mexicana) is an ancestor of maize. Teosinte is an ancient wild grass
found in Mexico and Guatemala and is not present in the EU.

Survivability

(a) Ability to form structures for survival or dormancy

During the domestication of maize, many agronomically significant attributes for
cultivation have been gained whilst losing its ability to.survive in the wild. Maize
is a non-dormant annual crop and seeds are the only survival structures. Natural
regeneration of maize from vegetative tissue is not known to occur.

(b) Specific factors affecting survivability, if any

11.

Survival of maize seed is dependent upon temperature, moisture of seed,
genotype, husk protection and stage of development. Maize seed can only survive
under favourable climatic conditions. Freezing temperatures have an adverse
effect on germination of maize seed and it has been identified as a major risk in
limiting production of maize seed.

Dissemination

(a) Ways and extent of dissemination

Maize has a polystichous female inflorescence (ear) on a stiff central spike (cob)
enclosed in husks (modified leaves). As a result, seed dispersal of individual
kernels does not occur naturally.

(b) Specific factors affecting dissemination, if any

12.

Mechanical harvesting and transport are ways of disseminating grain and insect or
wind damage may cause mature ears to fall to the ground and avoid harvest.
Regardless of these routes of dissemination, maize cannot survive without human
assistance.

Geographical distribution of the plant

Maize is grown over a wide range of climatic conditions because of its many
divergent types. However, survival and reproduction in maize is limited by cool
conditions. The greatest maize production occurs where the warmest month
isotherms range between 21 and 27°C and the freeze-free season lasts 120 to 180
days. Maize has been cultivated in Europe starting in Southern Europe since the
16™ century.
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13.

14.

15.

16.

17.

In the case of plant species not normally grown in the Member State(sj, '

description of the natural habitat of the plant, including information on
natural predators, parasites, competitors and symbionts

Not applicable as maize has been cultivated in Europe since the 16™ century.

Potentially significant interactions of the plant with other organisms in the
ecosystem where it is usually grown, including information on toxic effects on
humans, animals and other organisms

Maize is known to interact with other organisms in the environment including
insects, birds, and mammals. It is susceptible to a range of fungal diseases and
insect pests, as well as competition from surrounding weeds. Maize is extensively
cultivated and has a history of safe use. Maize or derived products of maize are
not. considered to have harmful characteristics. Maize has no pathogenic
characteristics.

Phenotypic and genetic traits

Maize (Zea mays L.) is the only species usually included in the genus Zea, of the
family Gramineae. It is a highly domesticated agricultural crop with well-
characterised phenotypic and genetic traits.

Controlled cross-pollination of inbred lines from chosen genetic pools combines
desired genetic traits in a hybrid resulting in improved agronomic performance
and vield increase. This inbred-hybrid concept and resulting yield response 1s the
basis of the modern maize seed industry.

INFORMATION RELATING TO THE GENETIC MODIFICATION

Description of the methods used for the genetic modification

The particle acceleration method was used to introduce into maize cells a linear
DNA fragment containing the crylF and pat coding sequences and the necessary
regulatory components (insert PHIB999A). Maize event 1507 expressing the
CRY IF protein and the PAT protein was produced, referred to as 1507 maize.

Nature and source of the vector used

No vector was used for the transformation of 1507 maize. As described in the
notification, the intended insert consists of a linear DNA fragment, containing the
crylF and par coding sequences together with the necessary regulatory
components only, which was introduced by particle acceleration for the
transformation of 1507 maize. No additional DNA sequences were used for
introduction of the insert into 1507 maize.
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18.

19.

Size, source [name of donor organism(s)] and intended function of each
constituent fragment of the region intended for insertion

The intended insert PHIS999A contains the plant optimised coding sequences for
the crvIF and patr genes, together with the necessary regulatory components to
drive their expression.

The crylF gene (1818 bp; origin: Bacillus thuringiensis subsp. aizawai) is under
the control of the ubiquitin promoter ubiZM1(2) (1986 bp; origin: Zea mays) and
the ORF25PolyA terminator (714 bp; origin: Agrobacterium tumefaciens
pTi15995). The function of the CRY1F protein in 1507 maize is to provide
resistance against certain lepidopteran insect pests such as the European com borer
and Sesamia spp.

The pat gene (552 bp; origin: Streptomyces viridochromogenes strain Tid94) is
under the control of the CaMV35S promoter and terminator (554 and 204 bp,
respectively; origin: cauliflower mosaic virus). The function of the PAT protein in
1507 maize is to tolerate application of glufosinate-ammonium herbicide.

INFORMATION RELATING TO THE GMHP

Description of the trait(s) and characteristics which have been introduced or
modified

The 1507 maize expresses CRYIF protein conferring resistance to certain
lepidopteran insect pests, and PAT protein conferring tolerance to glufosinate-
ammonium herbicide.

The crylF gene is expressed constitutively by the ubiZMI1(2) promoter.
Expression of CRY1F protein provides control against lepidopteran insect pest
damage to the above-ground parts of the maize plant including those parts which
are beyond the reach of chemical insecticides. Specifically, the CRY1F protein
confers season-long resistance against the European corn borer {Ostrinia nubilalis)
and certain other lepidopteran pests such as the pink borer (Sesamia spp.). It is
also highly effective against fall armyworm (Spodoptera frugiperda), black
cutworm (Agrotis ipsilon) and southwestern corn borer (Diatraea grandiosella).

The pat gene is also expressed constitutively by the CaMV35S promoter.
Expression of PAT protein confers tolerance to application of glufosinate-
ammonium herbicide. Field trials show that 1507 maize will tolerate field
application rates of 1600 g ai/ha of glufosinate-ammonium herbicide without
showing any phytotoxicity symptoms. Tolerance to glufosinate-ammonium
herbicide provides for improved weed management.

No other new traits have been introduced into 1507 maize and, in particular, no
trait for antibiotic resistance is present in 1507 maize. As discussed in detail
throughout the notification (C/ES/01/01), these characteristics of 1507 maize have
been confirmed by molecular characterization, protein expression analysis,
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agronomic performance, and comparison of composition data to other
conventional non-GM maize.

20. Information on the sequences actually inserted/deleted/modified

(a) Size and structure of the insert and methods used for its characterisation,
including information on any parts of the vector introduced in the GMHP or
any carrier or foreign DNA remaining in the GMHP

The genetic modification in 1507 maize has been characterised in detail by
Southern blot and DNA sequence analyses. The analyses have confirmed that the
inserted genetic material is integrated into the nuclear genome of the maize plant
and consists of an almost full-length copy of the linear fragment used in the
transformation (i.e., 6186 bp from the 6235 bp of insert PHIS999A, containing the
crylF and pat genes together with the regulatory sequences necessary for their
expression). In addition, the plant insert contains the following non-functional
fragments:

— one fragment (335 bp) of the crylF gene, with no ubiZM1(2) promoter
sequence, and one fragment (15 bp) of the crylE gene, both located at the 5°
end of the almost full-length insert;

— two fragments (201 bp and 138 bp long, respectively) of the pat gene, without
regulatory sequences associated, located at the 5’ border and, one fragment
(188 bp) of the pat gene, located at the 3’ border;

— one fragment (118 bp) of the polylinker region and ubiZM1(2) promoter
sequence located at the 5” border:

~ one fragment (550 bp) of the ORF25PolyA terminator sequence in inverted
position located immediately at the 3” end of the almost full-length insert.

The 1507 maize does not contain the nptll gene nor any other detectable fragments
from the portion of plasmid PHP8999 that was not intended for transformation of
1507 maize. Maize genomic DNA flanking regions at both the 5° and 3’ borders of
the 1507 maize insert have been sequenced and characterised in detail. Analysis by
PCR amplification has confirmed the presence of both maize genomic flanking
regions in non-GM Hi-II maize used in the transformation of 1507 maize.

(b) In case of deletion, size and function of the deleted region(s)
Not applicable.

(c) Location of the insert in the plant cells (integrated in the chromosome,
chloroplasts, mitochondrion, or maintained in a non-integrated form), and

methods for its determination

The inserts are integrated into the maize plant genome as confirmed in the
molecular characterisation of 1507 maize by detailed Southern blot analysis and
DINA sequencing.
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(dy Copy number and genetic stability of the insert

As discussed in Point B.20.(a) above, the insert integrated in 1507 maize contains
one copy of the almost full-length linear fragment used in the transformation,
which includes one functional copy of the complete crylF gene and one functional
copy of the complete pat gene, together with the regulatory sequences necessary
for their expression. The insert also contains two non-functional fragments of the
crylF gene; three non-functional fragments of the par gene; one non-functional
fragment of the polylinker region and ubiZMI1(2) promoter; and, one non-
functional fragment of the ORF25PolyA terminator sequence.

The inserted genetic material in 1507 maize is stable for at least six generations,
and the crylF and pat genes are inherited as Mendelian dominant genes. Results
from Southern blot and DNA sequencing analyses show that the additional non-
functional fragments were present in the BC4 backcross generation, thus
supporting the conclusion that they are genetically linked to the almost full-length
insert containing the crylF and pat genes.

(e) In case of modifications other than insertion or deletion, describe function of
the modified genetic material before and after the modification as well as
direct changes in expression of genes as a result of the modification

Not applicable.
21. Information on the expression of the insert

(a) Information on the expression of the insert and methods used for its
characterisation

Leaf, pollen, silk, stalk, whole plant, grain and senescent whole plant tissue
samples from 1507 maize and control maize with comparable background genetics
were obtained from field studies conducted during the growing seasons of 1998/99
in Chile, 1999 in France and Italy, and 2000 in France, Italy and Bulgaria.
Expression levels of CRY1F and PAT proteins in these tissues were measured
using specific Enzyme Linked Immunosorbent Assay (ELISA) developed for each
protein. Results show that the CRY1F protein is expressed in all tissues and
throughout the development of maize, while the PAT protein was measurable at
the V9 developmental stage only.

The characteristics of the CRY1F and PAT proteins expressed in 1507 maize were
further examined by Western blot analysis. The CRY1F protein was detected as
two bands of approximately 65 and 68 kDa, respectively, which result from
limited N-terminal processing of maize expressed CRY1F protein by 2 plant
protease with trypsin-like specificity. No other bands indicative of a partial
CRY1F protein or a fusion protein of greater molecular weight were observed.

The PAT protein is known to be a homodimer of approximately 43 kDa in its
native form, and it is comprised of two components of approximately 22 kDa.
The results of the Western blot analysis of 1507 maize confirmed the presence of
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the ~22 kDa PAT monomeric form and of the ~43 kDa PAT homodimer in leaf
tissue. No other bands indicative of a partial PAT protein or fusion protein of
greater molecular weight were observed in 1507 maize.

The genetic modification in 1507 maize results in expression of CRY1F protein
conferring resistance to certain lepidopteran insect pests, and PAT protein
conferring tolerance to glufosinate-ammonium herbicide. Specifically, the CRY1F
protein confers season-long resistance against the European com borer (Ostrinia
nubilalis) and Sesamia spp. It is also highly effective against fall armyworm
(Spodoptera frugiperda), black cutworm (Agrotis ipsilon) and southwestern com
borer (Diatraea grandiosella).

(b) Parts of the plant where the insert is expressed (e.g. roots, stem, pollen, etc.)
Addressed in Point B.21.(a) above.
22. Information on how the GMHP differs from the recipient plant in
(a) Mode(s) and/or rate of reproduction

No unexpected changes in pollen production, seed production, seed viability or
germination compared to non-GM maize have been observed in field trials of
1507 maize.

(b} Dissemination

Maize hybrids have been domesticated to the extent that the seeds cannot be
disseminated without human intervention. The 1507 maize plants show no
difference in dissemination compared to non-GM maize.

(¢) Survivability

Cultivated maize has been domesticated to the extent that it can not survive
outside managed agricultural environments. Lack of dormancy prevents maize
seed to readily survive from one growing season to the mext. The genetic
modification in 1507 maize results in expression of CRY1F conferring resistance
to certain lepidopteran insect pests and expression of PAT conferring tolerance to
the herbicide glufosinate-ammonium. The survival characteristics of 1507 maize
in the environment remain comparable to those of non-GM maize.

(d) Other differences

Maize does not exhibit any weedy tendencies and is non-invasive in natural
ecosystems. Based on the agronomic data, there is no evidence for altered
survival, multiplication, or dissemination of 1507 maize in the environment as
compared to non-GM maize. In addition, the inserted traits do not alter the
phenctype of maize in a way that would confer a fitness advantage for maize
outside managed agricultural environments.
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Potential for transfer of genetic material from the GMHP to other organisms

The potential for transfer of genetic material from 1507 maize to other organisms
will be negligible as there are no sexually compatible wild or weedy relatives of
Zea mays known to exist in the EU.

Transfer of genetic material from 1507 maize to bacteria is a negligible concern.
There is no known mechanism for, or definitive demonstration of, DNA transfer
from plants to microbes under natural conditions. Even if horizontal gene transfer
were to take place, transfer of the cry1F or pat gene from 1507 maize does not
represent a risk to human or animal health nor is it of consequence as a plant pest
risk. The nptll gene coding for resistance to the antibiotic kanamycin is not present
in 1507 maize.

Information on any harmful effects on human health and the environment,
arising from the genetic modification

(i) Toxicity

The genetic modification in 1507 maize results in expression of CRY1F and PAT
proteins. The CRY1F protein has specific toxicity against certain lepidopteran
insect pests (target organisms). An acute toxicity study with CRY1F protein in
mice has confirmed the safety of the CRY1F protein to human and animal health.
No mortality, toxicity or adverse clinical signs were observed at the highest dose
tested of 5050 mg of test material per kg of body weight which was equivalent to
576 mg of pure CRY1F protein per kg of body weight. In addition, there 1s no
evidence for CRY proteins originating from Bacillus thuringiensts to have harmful
effects on the health of humans and animals.

The safety in terms of toxicity for the PAT protein has already been determined in
detail during the assessment of glufosinate-ammonium tolerant maize. The pat
gene was originally obtained from Strepromyces viridochromogenes strain T494
which has no known toxic or pathogenic potential.  Toxicity studies carried out
on rats and mice containing up to 50000 and 5000 mg/kg body weight
respectively, have confirmed the absence of any adverse treatment-related clinical
signs.

In addition, a poultry feeding study over a period of 42 days has been carried out
confirming that there are no statistically significant differences on mortality, body
weight gain or feed conversion between chickens fed a diet containing grain from
1507 maize or from non-GM maize. :

(i) Allergenicity
The most important factor to consider in assessing allergenic potential is whether

the source of the gene being introduced into plants is known to be allergenic.
Neither Bacillus thuringiensis (the source of the crylF gene) nor Streptomyces

231



28.

26.

viridochromogenes (the source of the pat gene) have a history of causing allergy.
Also, both donor organisms are common soil bacteria.

The assessment of the allergenic potential of the CRY1F and PAT proteins has
been made following the recommendations and the application of the decision-tree
from FAO/WHO. The analyses have consisted of amino acid sequence
comparison with known allergens, rapid degradation in simulated gastric fluids,
relatively low level of expression, lack of glycosylation and thermolability. The
results confirm that CRY1F and PAT proteins do not pose any significant risk of
being a potential allergen.

(iii) Ecotoxicity studies

The absence of toxicity of the CRYIF protein to non-target and beneficial
organisms has been thoroughly assessed in multiple dietary toxicity studies
including green lacewing larvae, ladybird beetle, beneficial parasitic Hymenoptera
Nasonia vitripennis, Monarch butterfly larvae, honey bees, earthworm, collembola
and daphnia. In addition, levels of beneficial arthropods in field plots of 1507
maize were found to be comparable to those observed in non-GM maize.

Information on the safety of the GMHP to animal health, where the GMHP is
intended to be used in animal feedstuff, if different from that of the
recipient/parental organism(s)

A detailed safety evaluation concerning possible feed applications of 1507 maize
and feed products derived from 1507 maize (processed and non-processed) has
been carried out (Annex 1 to Section 2 of notification C/ES/01/01).

The conclusions obtained confirm that feed products from 1507 maize are
substantially equivalent to, nutritionally equivalent to, and as safe as, feed
products derived from commercially available (non-GM) maize. This is based on
compositional analyses comprising protein, fiber, carbohydrates and ash of 1507
maize forage and on compositional analyses comprising protein, fiber,
carbohydrates, ash, minerals, fatty acids, amino acids, vitamins, secondary
metabolites and anti-nutrients in grain samples from 1507 maize; the nutritional
equivalence shown in a poultry feeding study; and, the detailed safety evaluation
of the CRY1F and PAT proteins expressed in 1507 maize.

Mechanism of interaction between the GMHP and target organisms (if
applicable), if different from that of the recipient/parental organism(s)

The mechanism of interaction between CRY1F protein expressed in 1507 maize
and target organisms can be surnmarized as follows:

Maize expressed CRY 1F protein consists of residues 1 to 605 of the native CRY1F
sequence from B. thuringiensis sbsp. aizawai, with a single and conservative

nino acid substitution (F to L at position 604). Upon ingestion of 1507 maize
tissue by susceptible insects (target pests) the maize expressed CRY 1F protein will
reach the alkaline conditions of the insect gut where proteolytic processing of
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CRY1F protein by trypsin-like proteases may occur before it binds to specific
receptors on the apical microvilli of epithelial midgut cells of the insect and the
CRYIF protein undergoes a conformational change that allows insertion into the
membrane of the cell. Protein oligomerization will then occur with formation of
pores in the membrane of the midgut cells of the insect causing osmotic cell Lysis
leading to insect death.

Potentially significant interactions with non-target organisms, if different
from the recipient or parental organism(s)

There are no potentially significant changes in the interactions of 1507 maize with
non-target organistns resulting from the genetic modification. As discussed in
detail in Point D.10. of Section 2 and Points C.1.c and D.5. of Section 4 of the
notification (C/ES/01/01), the specific biological activity of CRY1F and PAT
proteins expressed in 1507 maize together with the absence of toxicity of CRY1F
protein to non-target and beneficial organisms provides strong evidence for the
absence of any significant toxicity to non-target organisms which may arise from
exposure to 1507 maize.

Description of detection and identification techniques for the GMHP, to
distinguish it from the recipient or parental organism(s)

The 1507 maize can be detected by placing small amounts of the glufosinate-
ammonium herbicide on leaves of maize plants. Maize plants with the expression
of the PAT protein will be those with leaves that do not show any necrosis at point
of herbicide application. Alternatively, maize plants can be sprayed with
glufosinate-ammonium herbicide, and those that survive will be expressing the
PAT protein.

Plant parts of 1507 maize can also be analysed by ELISA to detect the proteins
expressed by the crylF and par genes. Additionally, an insect bioassay with
sensitive lepidopteran insect species such as European corn borer (Ostrinia
nubilalis) can be used to identify maize plants expressing the CRY IF protein.

A PCR detection method to confirm the molecular identity of 1507 maize has
beer developed. The PCR method can also be used to confirm presence of 1507
maize for the purposes of labelling products containing or derived from 1507
maize. The detection method for 1507 maize has been provided to the Spanish
regulatory authority. The PCR detection method and reference material will be
available to a central body operating under the auspices of the EU regulatory
authorities and the European Commission.

A combination of the techniques described above can be used to identify 1507
maize.
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INFORMATION ON THE POTENTIAL ENVIRONMENTAL IMPACT
FROM THE RELEASE OF THE GMHP

Potential environmental impact from the release or the placing on the market
of GMO(s) (Annex IL, D2 of Directive 2001/18/EC), if different from a similar
release or placing on the market of the recipient or parental organism(s)

A comparison of the characteristics of 1507 maize with those of commercially
available (non-GM) maize under corresponding conditions of use has assisted in
identifying any particular potential environmental impact from the placing on the
market of 1507 maize. A detailed assessment has been carried out in accordance
to Anmex II, D2 of Directive 2001/18/EC (Points D.1. to D.9. of Section 4 of
notification C/ES/01/01), which has lead to the following conclusions:

- There is negligible likelihood for 1507 maize to become environmentally
persistent or invasive giving rise to any weediness;

- Expression of CRY1F and PAT proteins in 1507 maize does not confer any
selective advantage outside the agricultural environment;

- There are no wild relatives of maize in the EU and the genetic modification in
1507 maize does not introduce any selective advantages to maize plants outside
managed agricultural environments;

- The potential reduction of the contro} of certain lepidopteran insect pests if the
target insect pests develop resistance to CRY1F protein as expressed in 1507
maize has been identified as the only potential risk resulting from the interaction
of 1507 maize with target organisms;

- The placing on the market of 1507 maize will result negligible immediate
and/or delayed environmental impact resulting from direct and indirect
interactions of 1507 maize with non-target organisms;

- The genetic modification in 1507 maize does not introduce any new compounds
known to cause, or expected to cause, any potential immediate and/or delayed
effects on human health;

- The genetic modification in 1507 maize does not introduce any new compounds
known to cause, or expected to cause, any possible immediate and/or delayed
effects on animal health and consumption of 1507 maize and any animal feed
products derived from it will result in no adverse consequences for the feed/food
chain;

- The genetic modification in 1507 maize will not cause any possible immediate
and/or delayed effects on biogeochemical processes; and,

- The specific cultivation, management and harvesting techniques used for the
1507 maize are identical to those used for other commercially available (non-GM)
maize, with the exception of the application of the IRM strategy in the context of
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product stewardship and of the monitoring plan proposed specifically for the

cuitivation of 1507 maize, thereby limiting the occurrence of any possible
immediate and/or delayed, direct and indirect impacts to human and animal health
or the environment.

Potential environmental impact of the interaction between the GMHP and
target organisms (if applicable), if different from that of the recipient or
parental organism(s)

The environmental risk assessment (e.r.a.) for the placing on the market of 1507
maize has concluded that there might be a limited potential environmental impact
derived from the interaction between 1507 maize and target organisms consisting
of the potential development of resistance to CRY 1F protein as expressed in 1507
maize within the target insect pest population. However, and in order to ensure
that placing on the market of 1507 maize poses negligible risk to the environment,
appropriate monitoring and risk management proposals have been developed for
application following approval of 1507 maize.

Possible environmental impact resulting from potential interactions with
non-target organisms, if different from that of the recipient or parental
organism(s)

a) Effects on biodiversity in the area of cultivation

Placing on the market of 1507 maize will result in negligible immediate and/or
delayed environmental impact resulting from potential interactions of 1507 maize
with non-target organisms. In particular, no significant adverse effects on
biodiversity will occur in the area of cultivation. This conclusion is based on the
information presented in Section 2 and Section 4 of the notification (C/ES/01/01),
and, in particular, on the results obtained from:

i} ecotoxicity studies showing no toxic effects of CRY1F protein on a range of
non-target organisms and beneficial insects, such as green lacewing larvae
(Chrysoperla carnea), the ladybird beetle (Hippodamia convergens), the
beneficial parasitic Hymenoptera Nasonia vitripennis, honey bee larvae (Apis
mellifera), earthworms (Eisenia foetida), collembola (Folsomia candida), the
cladoceran aquatic invertebrate Daphnia magna, and, the non-target Lepidoptera
Monarch butterfly;

ii) field studies showing no significant adverse effects of 1507 maize in the
population of non-target arthropods;

fii) a detailed non-target exposure and risk assessment for the placing on the
market of 1507 maize.

Such evidence, together with the specificity of the biological and biochemical
activities of the CRY1F and PAT proteins expressed in 1507 maize, confirms that
1507 maize will have negligible effects on the dynamics or biodiversity of
populations of non-target organisms in the area of cultivation.
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b) Effects on biodiversity in other habitats

There will be negligible effects on the dynamics or biodiversity of populations of
non-target organisms in other habitats. This is based on the fact that maize has no
wild relatives in the EU and the genetic modification in 1507 maize has not altered
the lack of potential for dispersal or weediness of maize. In particular, the genetic
modification in 1507 maize has not introduced any selective advantages outside
managed agricultural habitats. Also, the lack of ability by the genetic modification
in 1507 maize to transfer genetic material to other organisms has not been altered,
and, the genetic modification in 1507 maize has not introduced any new
compounds known to be toxic, allergenic or harmful to human or animal health.

¢) Effects on pollinators

As mentioned in Point B.31.b above, expression of CRY 1F protein in 1507 maize
has no toxic effects on non-target organisms and beneficial insects and it is highly
specific against certain lepidopteran insect pests that feed on maize plant tissues,
such as the European corn borer and Sesamia spp. As a result, cultivation of 1507
maize will have negligible effects on pollinators.

d) Effects on endangered species

The geographic distribution, habitat preferences and host plants of endangered
insect species are not predominantly associated with agricultural environments
such as those used for maize cultivation. The habitat preferences for the non-
target endangered species include marshy, arid, semiarid or alpine (> 1000 m
elevation) environments. Such habitat preferences and distribution confirm that
endangered species will not be significantly affected from cultivation of 1507
maize.

In addition, a recent publication by Hellmich er al (2001) has confirmed that
CRYI1F protein from 1507 maize is relatively non-toxic to Monarch larvae
compared to other CRY proteins and that pollen from 1507 maize will have no
acute effects on Monarch butterfly larvae in field settings. These results further
confirm the high degree of specificity of the biological activity of CRY1F protein
expressed in 1507 maize against certain target lepidopteran msect pests.

INFORMATION RELATING TO PREVIOUS RELEASES

History of previous releases notified under Part B of the Directive
2001/18/EC and under Part B of Directive 90/220/EEC by the same notifier

(a) Notification number

B/IT/98/19
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{b) Conclusions of post-release monitoring
The 1507 maize plants performed as expected, with no evidence of any
unintentional morphological or phenotypical characteristics. In particular, there
was no evidence of enhanced weediness of 1507 maize.

(c) Results of the release in respect to any risk to human health and the
environment (submitted to the Competent Authority according to Article 10
of Directive 2001/18/EC)

No adverse effects on human health and the environment observed.

(a) Notification number
B/FR/99.03.09

(b) Conclusions of post-release monitoring
The 1507 maize plants performed as expected, with no evidence of any
unintentional morphological or phenotypical characteristics. In particular, there
was no evidence of enhanced weediness of 1507 maize.

(c) Results of the release in respect to any risk to human health and the
environment {(submitted to the Competent Authority according to Article 10
of Directive 2001/18/EC)

No adverse effects on human health and the environment observed.

(a) Notification number
B/ES/02/11

(b) Conclusions of post-release monitoring
The 1507 maize plants performed as expected, with no evidence of any
unintentional morphological or phenotypical characteristics. In particular, there
was no evidence of enhanced weediness of 1507 maize.

{c) Results of the release in respect to any risk to human health and the
environment (submitted to the Competent Authority according to Article 10
of Directive 2001/18/EC)

No adverse effects on human health and the environment observed.

33. History of previous releases carried out inside or outside the Community by
the same notifier

(a) Release country
Argentina.
{b) Authority overseeing the release
Secretary of Agriculture.
(c) Release site
Pergamino area, 3 sites; Buenos Aires Province.
(d) Aim of the release
Efficacy trials and hybrid registration.
(e) Duration of the release
One season.
(f) Aim of post-release monitoring
Control of potential volunteers.
{(g) Duratjon of post-release monitoring
One season.

237



{(h) Conclusions of post-release monitoring
The 1507 maize plants performed as expected, with no evidence of any
unintentional morphological or phenotypical characteristics. In particular, there
was no evidence of enhanced weediness of 1507 maize.

(i) Results of the release in respect to any risk to human health and the
environment
No adverse effects on human health and the environment observed.

(a) Release country
Brazil
(b) Authority overseeing the release
CTNBio
(c) Release site
One site.
(d) Aim of the release
Research.
(e) Duration of the release
One season.
(f) Aim of post-release monitoring
Control of potential volunteers.
(g} Duration of post-release monitoring
One season.
(h) Conclusions of post-release monitoring
The 1507 maize plants perforrned as expected, with no evidence of any
unintentional morphological or phenotypical characteristics. In particular, there
was no evidence of enhanced weediness of 1507 maize.
(i} Results of the release in respect to any risk to human health and the
environment
No adverse effects on human health and the environment observed.

(a) Release country
Chile.
(b) Authority overseeing the release
Ministry of Agriculture.
(¢} Release site
Four sites.
(d)} Aim of the release
Research.
(e) Duration of the release
One season.
(f) Aim of post-release monitoring
Control of potential volunteers.
{g) Duration of post-release monitoring
One season.
(h) Conclusions of post-release monitoring
The 1507 maize plants performed as expected, with no evidence of any
unintentional morphological or phenotypical characteristics. In particular, there
was no evidence of enhanced weediness of 1507 maize.



(I} Results of the release in respect to any risk to human health and the

envirenment
No adverse effects on human health and the environment observed.

(a) Release country
South Africa.
(b) Authority overseeing the release
Ministry of Agriculture.
(c) Release site
One site.
(d) Aim of the release
Research.
{e) Duration of the release
One season.
(f) Aim of post-release monitoring
Control of potential volunteers.
(g) Duration of post-release monitoring
One season.
(h) Conclusions of post-release monitoring
The 1507 maize plants performed as expected, with no evidence of any
unintentional morphological or phenotypical characteristics. In particular, there
was no evidence of enhanced weediness of 1507 maize.
(i) Results of the release in respect to any risk to human health and the
environment
No adverse effects on human health and the environment observed.

(a) Release country
U.S.A.
(b) Authority overseeing the release
USDA and EPA.
(c¢) Release site
Multiple sites.
(d} Aim of the release
Research.
(e) Duration of the release
Five seasons.
(f) Aim of post-release monitoring
Control of potential volunteers.
(g) Duration of post-release monitoring
One season.
{h) Conclusions of post-release monitoring
The 1507 maize plants performed as expected, with no evidence of any
unintentional morphological or phenotypical characteristics. In particular, there
was no evidence of enhanced weediness of 1507 maize.
(i} Results of the release in respect to any risk to human health and the
environment
No adverse effects on human health and the environment observed.
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D. INFORMATION RELATING TO THE MONITORING PLAN -
IDENTIFIED TRAITS, CHARACTERISTICS AND UNCERTAINTIES
RELATED TO THE GMO OR ITS INTERACTION WITH THE
ENVIRONMENT THAT SHOULD BE ADDRESSED IN THE POST
COMMERCIALISATION MONITORING PLAN

A monitoring plan has been considered appropriate as part of the risk management
strategy in order to minimize any potential risks from the placing on the market of
1507 maize including cultivation. The monitoring plan has been developed (Section
5 of notification C/ES/01/01) based on the conclusions obtained from the
environmental .risk assessment {e.r.a.) for the placing on the market of 1507 maize,
which has been elaborated as a separate document (Section 4 of notification
C/ES/01/01) in accordance to Annex II of Directive 2001/18/EC. The monitoring
plan will be applied following approval for the placing on the market of 1507 maize.

As summarized in Point B.29. above, the conclusions from the er.a. confirm that
there is no risk to human and animal health or the enviromment arising from the
placing on the market of 1507 maize. In addition, there is no significant risk to non-
target organisms. However, the e.r.a. identified a limited potential risk posed by the
cultivation of 1507 maize due to the potential development of resistance to CRY1F
protein as expressed in 1507 maize within the target insect pest population.
Therefore, and in order to ensure that placing on the market of 1507 maize poses
negligible risk, appropriate monitoring and risk management plans have been
developed and proposed in the context of product stewardship.

The case-specific monitoring plan for 1507 maize will form part of the Insect
Resistance Management (IRM) proposal entitled ‘Resistance management proposal
for genetically modified insect-protected 1507 maize expressing the CrylF
insecticidal protein from Bacillus thuringiensis sbsp. aizawai’ and described in
Annex 3 of the e.r.a (see Section 4 of notification C/ES/01/01). The IRM proposal
has been developed in order to maintain the efficacy of the CRY1F protein in 1507
maize, thereby sustaining the environmental benefits of the Bacillus thuringiensis (Bt)
technology. It is based on the following five principles: (i} deploying products with an
effective dose of Bt protein; (ii) maintaining adequate refuges; (ifi) monitoring product
performance; (iv) educating seed distributors and farmers; and, (v) continuing to
conduct research.

In addition and in the framework of general surveillance, the notifiers will encourage
growers to report any observed adverse effects on non-target arthropod populations.
Subject to further discussion with the relevant national Competent Authorities and
associated bodies, the co-ordination of a surveillance network, where appropriate and
necessary, within the framework of their national routine surveillance programmes,
for example the monitoring of agricultural cultivars or plant protection products, may
also take place.



