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CTNBio, following examination of an application for a Technical Opinion on commercial release
of TC1507 x MONS810 x NK603 corn, featuring resistance to insects and tolerance to herbicides,
as well as all progenies therefrom, reached a FAVORABLE conclusion, in the terms of this

technical opinion.
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Du Pont do Brasil S.A. — Divisdo Pioneer Sementes, holder of Certificado de Qualidade em
Biosseguranga — CQB (Biosafety Quality Certificate) no. 013/97, requested CTNBio an opinion
on biosafety of TC1507 x MON810 x NK603 corn resulting from crossing, by classical genetic
improvement, of genetically modified corn events for resistance to insects attack and tolerance
to herbicides, TC1507, MON810 and NK603 for the purposes of cultivation, human and animal
consumption, manipulation, transportation, disposing of, import and export, as well as any
other activities related to such corn and progenies therefrom. The event, obtained by TC1507 x
MONS810 x NK603 gene stacking, inherited from its parental TC1507 genes crylF and pat,
from parental MON810 gene crylAb and from parental NK603 gene cp4 epsps. Stability of
inserts in crossings containing the three events was confirmed by Southern blot analyses. Gene
crylF was isolated from Bacillus thuringiensis var. aizawai and gene crylAb from Bacillus
thuringiensis subsp. Kurstaki, and proteins coded by them, CrylF and CrylAb grant the plants
protection against certain corn pest insects of the Lepidoptera order. The action of the proteins
is mediated by specific receptors located at the intestinal cells of susceptible insects
(mammals, fish, birds and other non-target insects fail to have such receptors). Gene pat
inherited from parental TC1507, was isolated from Streptomyces viridochromogenes strain
Tud494 and codifies for enzyme phosphinothricin N-acetyltransferase (PAT), capable of
chemically inactivating herbicides derived from phosphinothricin, such as ammonium
glyphosate, making cells and plants containing it to acquire resistance. Protein CP4 EPSPS
(CP4 5-Enol-Pyruvylshikimate-3-Phosphate Synthase) coded by gene cp4 epsps (isolated from
Agrobacterium tumefaciens strain CP4) grants tolerance to the glyphosate herbicide. The
action of glyphosate is due to its ability of blocking the activity of the target enzyme, EPSPS,

therefore interrupting the biosynthetic pathway of aromatic amino acids, essential for plants
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and microorganisms. Enzyme CP4 EPSPS, expressed in the genetically modified plant, features
low affinity to glyphosate, so that development remains normal in these plants, even in the
presence of the herbicide. Each of the genetically modified corn parental, TC1507, MON810,
and NK603 used to obtain the stacked event, was previously analyzed by CTNBio either
separately or in combinations, and were held to be safe for human and animal health and the
environment. Expression levels of proteins Cry1F, CrylAb, PAT and CP4 EPSPS were assessed in
pollen, leaves, stalk, root and grain of the stacked TC1507 x MON810 x NK603 corn with no
records of significant differences between the values noted in comparisons with individual
events. Assessment of injury symptoms of herbicides on the stacked corn event showed that it
displays a behavior similar to individual events TC1507 and NK603 in treatments with
herbicides recommended for each one (glufosinate ammonium and glyphosate, respectively)
and that in exposure to the mix of active ingredients, its tolerance is significantly higher when
compared to the conventional control. Efficiency in controlling target pests was assessed
through observation of consumption of tissues of foliar disks by neonate larvae of Ostrinia
nubilalis, the European Corn Borer, and the results showed that there is no significant
statistical difference between the isolate events TC1507 and MON810 and the combination of
events TC1507 x MON810 x NK603. Composition analysis of grain and forage also showed that
there is no significant difference between the stacked corn TC1507 x MON810 x NK603 and the
conventional control. As whole, the results revealed an absence of unexpected effects coming
from unforeseen interactions on combining, through conventional crossing, the three events
TC1507, MON810 and NK603. For the foregoing, the conclusion is that cultivation and
consumption of TC1507 x MON810 x NK603 corn is neither a potential cause of significant

degradation to the environment nor a risk to human and animal health. Therefore, there are
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no restrictions to the use of this corn and its derivatives. CTNBio determines that the post-
commercial release monitoring shall be conducted in commercial farming and not in
experimental ones. The areas selected for monitoring shall not be isolated from the remaining
ones, possess borders or any other situation contrary to commercial usage. Monitoring shall be
conducted in a comparative model between the conventional and the GMO, and collection of
date shall be made by sampling. Monitoring shall be conducted in biomes that are
representative of the main GMO cultivation areas and, whenever possible, include different
types of producers. Monitoring shall be conducted for a minimum period of five years. The
reports submitted shall be detailed so as to include information on all activities held on pre-
sowing and sowing, on its performance, informing the activities held in the area of monitoring
during the agricultural cycle, on harvesting activities and climate conditions. Any aggravation of
human and animal health shall be followed by the official adverse effect notification systems
such as SINEPS — Sistema de NotificacGo de Eventos Adversos Relacionados a Produtos de
Saude, the Health Products Adverse Effect Notification System, as regulated by ANVISA. The
analytic methods, results obtained and their interpretations shall be developed in line with the
principles of independence and transparency, except in case of commercial confidentiality
previously justified and defined as such. Regarding genes cp4 epsps and pat, which grant the
plant resistance to herbicides, the following shall be subject of monitoring: nutritional state
and sanity of GM plants; chemical and physical soil attributes related to fertility and other
basic pedologic characteristics; soil microbial diversity; soil diaspore banks; community of
invading plants; development of resistance to herbicide in invading plants; herbicide residues
in the soil, grains and aerial part, and gene flow of the two inserted genes. Regarding genes

crylAb e crylF, which grant resistance to insects, the following shall be monitored: impact on
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target and non-target insects; impact on soil indicator invertebrates not belonging to the
Insecta Class; residues of insecticide proteins in decomposing organic matter, soil and
watercourses close to monitoring area; development of resistance among target insects and

flow of the two inserted genes.
TECHNICAL OPINION

l. GMO Identification

GMO designation: TC1507 x MON 810 x NK603 corn

Applicant: Du Pont do Brasil S.A., Divisao Pioneer Sementes.

Species: Zea mays L.

Characteristic inserted: Tolerance to glyphosate and ammonium glufosinate
herbicides and tolerance to insects of the Lepidoptera
Order.

Characteristic TC1507 x MON 810 x NK603 corn, classified as Risk | Class,

introduction method: was developed through classical genetic improvement by

sexual crossing between genetically modified lineages.

Proposed use: Cultivation, human and animal consumption,
manipulation, transport, discarding, import and export as
well as any other activities related to this corn and
progenies derived thereof.

l. General Information

Zea mayz L. corn is a species of the Gramineae family, tribe Maydae, subfamily Panicoidae,
which is segregated within the sub-genus Zea, featuring a chromosome number
2n = 20,21,22,24(1). The closest feral species of corn is teosinte, found in Mexico and in some

regions of Central America, where it may cross with cultivated corn in production fields.

Corn has a history of over eight thousand year in the Americas, and is cultivated since the pre-
Columbian period. It is one of the best scientifically characterized higher plants, being today

the cultivated species reaching the highest degree of domestication and may only survive
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when cultivated by man®®. Currently there are about 3000 identified races of corn and, within

each race, thousands of cultivars.

One of the most important food sources in the world, corn is an input for a range of food
products, rations and industrial products. Brazil is one of the largest world producers of corn,

which is planted practically all over the national territory(3).

Insects occur more abundantly in the tropics than in temperate regions, where damages
caused by such animals are more severe. Among the more important corn pests there is the

armyworm, Spodoptera frugiperda. Cruz and collaborators™”

estimated the yearly losses
caused by infestation of Spodoptera frugiperda in about 400 million Dollars in Brazil. Other
lepidopteran insects also are important corn pests, such as the corn earworm, Helicoverpa zea,

and sugarcane borer, Diatraea Saccharilis.

The main measure aimed at controlling insects in corn culture has been the use of insecticides.
In some areas of the Brazilian Central-West region, dozens of insecticide sprays are needed in a
single cycle of culture. Another measure for controlling pests would be the use of resistant

cultivars.

The number of cultivars using stacked events is growing around the world. This represents a
trend towards meeting the demand of producers when combining two characteristics of
agronomic importance in a same hybrid. Following this line, different hybrids of corn

containing stacked events through classical genetic improvement are approved in several

countries®.

The combination of two events targeted to control pests of the same order intends to add the
scope of action of the two proteins coming from Bacillus thuringiensis. The combination is one
additional tool to Management of Pest Resistance to individual proteins. The combination of
two proteins that grant tolerance to different herbicide molecules will provide greater

flexibility in controlling plant pests, and may also be used in the Management of Resistance of
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these pests.
M. Description of GMO and Expressed Proteins

Insect resistant and tolerant to glufosinate ammonium and glyphosate corn TC1507 x
MONS810 x NK603, was produced through the conventional improvement technique, by
crossing TC1507 (Herculex 1) corn event with MON810 corn event and NK603 (Roundup Ready
2)corn event. The event obtaining by gene stacking, TC1507 x MON810 x NK603, inherited
crylAb gene from its parental MON810, crylF and pat genes from its parental TC1507 and
cp4 epsps gene from its parental NK603. Stability of inserts in crossings containing the three

events was confirmed by Southern blot (®),

Parental MON810") was obtained by biolistic technique and its molecular characterization
showed integration in a single copy of gene crylAb with its regulatory sequences, with no
trace of additional sequences of the vector or of the antibiotic resistance marker gene. Gene
crylAb was isolated from Bacillus thuringiensis subsp. Kurstaki, with its nucleotide sequence
integrated to the MONS810 corn genome to adjust the codons use, while maintaining

unchanged the coded protein sequence.

Bacillus thuringiensis (Bt) is a gram-positive bacterium of the Bacillaceae family that produces,
at the moment of sporulation, crystalline protein inclusions. The inclusions contains
A-endotoxins, or Cry, proteins that currently form a 300 member family, classified in 49
groups(g’. The general mechanism of the insecticide activity of Cry proteins is well known'® 3,
The proteins are produced in the form of protoxins and are transformed into toxic peptides in
the insect’s guts by alkaline pH and proteases action. The active toxin interacts with specific

receptors in the intestine epithelial cells, leading to pore formation and cell lyse, causing insect

death by inanition and scepticemia(g’ 10, 14, 15, 16, 17), Cry insecticide proteins are extremely
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(18 to 22)

selective for target insects of the Lepidoptera Order and they possess, in their intestines,

specific receptors for these proteins. Mammals and other non-target organisms fail to possess

(23 10 26)  pacillus

such binding sites, and therefore are not affected by the Bt protein
thuringiensis occurs in soils, dust, feces, insects, bird nests, silkworm creation and natural
vegetation(w’. Including parts of plants used as food, with distinct biologic properties able to
produce insecticide proteins with specificity for certain agriculture damaging insects.
Numerous varieties of Bacillus thuringiensis have been used as microbial insecticides.
Subspecies aizawai is commercially used to control Galleria millonella larvae and several other

caterpillars, especially the diamond back moth Plutella Xystorel/a(27).

TC1507 corn parental was obtained by the biolistic technique and had the crylF and pat
genes inserted in its genome, together with regulatory sequences. Molecular characterization
of this event shows that it contains an almost complete copy of the DNA insertion used in the
transformation and a limited number of non-functional arrangements of the sequence linked
to such almost complete insertion. The insecticide protein coded by the synthetic transgene
crylF is identical in the 1-605 amino acid sequence of the residual 1,174 amino acids of the
natural CrylF, except for one single substitution of amino acid residues. The codons for the 569
C-terminal amino acids of the complete protoxin correspond to those codons eliminated by the
alkaline proteases in the intestine of the insect during the formation of the CrylF active
toxin®®*. The optimized cry1F codes therefore for a truncated CrylF protein that is identical
to the active core of the Bacillus thuringiensis var. aizawai complete protein and to the
microbial Cry1F complete protein, of the MR872 strain, expressed in Pseudomonas fluorescens.
The three sequences of CrylF protein are identical for the first 605 amino acids, except for the

substitution of leucine at position 604 of the plant CrylF protein. MR872 is the chimera strain
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of Pseudomonas fluorescens used to produce truncated CrylF microbial material to

toxicological tests.

Field and laboratory tests showed absence of interaction between CrylF (inherited from
parental TC1507) and CrylAb (inherited from parental MON810) expressed in TC1507 x
MONS810 x NK603 stacked corn, being their effect considered to be added to each other in
pest control, that is to say, there is independence between events as far as insect control is
concerned. There were not changes in composition or expression of the proteins when
contrasted to individual events. The same happens with PAT and CP4 EPSPS proteins.

Gene pat inserted in event TC507 is a synthetic version of the natural pat of the Streptomyces
viridochromogenes(so), possessing 552 bp and codes for PAT (phosphinothricin
acetyltransferase), with 183 amino acids. The synthetic version was produced in order to
change codon polarization of guanine and cytosine (G+C) to a level more representative of the
plant DNA. PAT protein, is able to chemically inactivate herbicides derived from

phosphinothricin, such as glufosinate ammonium, making resistant the cells and plants

containing it®* %34,

NK6TO03 corn parental(gs) was produced through biolistic and contains two cp4 epsps gene
expression cassettes (derived from Agrobacterium tumefaciens strain CP4) with its respective
regulatory sequences. The nucleotide sequence of one of the cp4 epsps gene differs from the
original sequence used in the process of nucleotide transformation. One of the nucleotide
changes was neutral, that is to say, fails to cause change in the coded protein sequence, and
the other resulted in substitution of one amino acid in position 214, so that the coded protein
came to be named CP4 EPSPS L214P. The EPSPS enzyme belongs to the shikimic acid pathway

(precursor of tyrosine, phenylalanine and tryptophan aromatic amino acid biosynthesis).
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Though the shikimic acid pathway and EPSPS proteins do not occur in mammals, fish, birds,
reptiles and insects, they are important in plants. Aromatic molecules, all derived from the
shikimic acid, are calculated to represent at least 35% of a plant dry weight®®. The CP4 EPSPS
protein expressed in genetically modified plants tolerant to glyphosate is functionally identical
to the endogenous plant EPSPS protein, except for the reduced affinity it has for the
glyphosate herbicide®”. In conventional plants, glyphosate binds to the EPSPS enzyme and
blocks the shikimic acid biosynthesis, preventing formation of aromatic amino acids and

(36,38)

secondary metabolites In glyphosate tolerant genetically modified plants, aromatic

amino acids and other metabolites needed to the plant development continue to be produced

by the CP4 EPSPS protein activity®**,

The genetically modified parental corns TC1507, MON810 and NK603 that originated the
combined event were previously reviewed by CTNBio and released for marketing purposes
after being held as safe to human and animal health as the conventional corn (Technical
Opinions no. 1679/2008, 1100/2007, 1596/2008). Besides Brazil, the events have been either

(5)

individually or stacked in different countries™. There is no record of adverse effects resulting

from consumption of TC1507 x MON810 x NK603 corn.

Events of genetically modified corn, containing one or more of these parental corns, were
already released to marketing purposes in Brazil, such as MON810 x NK603 (Opinion no.
2041/2009, of 09.28.2009) and TC1507 x NK603 (Opinion no.2053/2009, of 10.16.2009),
MON89034 x NK603 (Opinion 2725/2010, of 11.23.2010) and more recently

MON89034 x TC1507 x NK603 (Opinion no. 2753, of 12.17.2010).
Iv. Aspects Related to Human and Animal Health

In order to examine whether any unforeseen interaction takes place in the combination
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through crossing of events TC1507, MON810 and NK603, a series of tests were conducted to
measure the usual parameters used in registering individual events and well known for all

cases.

In order to analyze recombinant protein expressions in the stacked corn, plants containing
individual events TC1507, MONS810 and NK603, as well as a combination of the three events,
were distributed in a causative form in three locations. Samples of pollen, leaves, stalk and
root in R1 development stage (appearance of stylo stigmas) and, in development stage R6
(physiologic maturing) grain samples were taken. To ensure genetic purity of the grain
samples, all plants were manually self-fecundated. Presence of events was confirmed by real-
time PCR (Polymerase Chain Reaction). Ten samples of each type (each such sample
representing one plant) were taken from each treatment and protein concentration
determination (conducted by specific quantitative ELISA methods) recorded no significant

difference between the combined event TC1507 x MON810 x NK603 and individual eventsY.,

Composition analysis of forage and grain was also conducted. For this purpose, field essays
with two treatments and three repetitions by location were performed in five locations.
Treatments were: control and combination of events TC1507 x MON810 x NK603. Samples of
gain and forage were collected and sent to the laboratory, where they were analyzed for:
Gross Protein, Total Ashes, Calcium, Phosphorus, Ethereal Extract, Raw Fiber, Acid Detergent
Fiber, Neutral Detergent Fiber and Soluble Carbohydrates. Statistically significant differences
also failed to be found in the assessed criteria between conventional and combined TC1507 x

MONS10 x NK603 corn®?.

Parental TC1507, MON810 and NK603 maize were extensively assessed regarding security for

human and animal consumption during the analysis for release performed by CTNBio. Besides,
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there are worldwide records of safe use of these events, and harmful effects attributed to their

consumption are unknown up to this moment.

Crystalline Bt proteins of insecticide action are known to feature a high degree of specificity in
its toxicity for a small group of related insects within one or two taxonomic orders. There is no
proof that crystallized insecticide proteins originated in Bacillus thuringiensis have harmful
effects to human or animal health3 %), Safety for consumption of genetically modified plants
is supported by a multidisciplinary approach adopted during the phase of alimentary safety

test®®),

Studies of subchronic acute toxicity were conducted over the past 40 years and established Bt
microbial product safety in controlling pest insects damaging several farms. There are products
with microbial insecticides passed by regulating agencies within Brazil. Other studies with Bt
plants show that Cry proteins are not toxic for human beings and fail to present any allergenic
potential.

Allergens must be stable in peptic and tryptic digestion and in the acidity conditions of the
human digestive system in such a way that they may reach and pass through the intestinal
mucosa to produce a response to the allergenic food. Cry1F is easily degradable in a simulated
digestive fluid, being almost proteolyzed after one minute in simulated gastric conditions at a
molar relation of 100:1 (CrylF:pepsine)W’, minimizing any potential absorption by the

intestinal mucosa when consumed.

Potential toxicity to humans and animals of protein CrylF was examined in an oral toxicological
study in rats*®). The highest dose submitted in the essay was 5050 mg/kg PV. When adjusting
the purity of the essay material (11,4%), the dose was 576 mg of CrylFper kg of corporal

weight. During the study, observations on mortality and/or clinical or behavioral symptoms
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were recorded, corporal weight was taken and necropsies performed. There was no mortality
recorded during the study and adverse clinical symptoms and necropsy results were not
noticed. The range of doses used in this study failed to cause mortality among the individuals

assessed in the essay and, therefore, it was not possible to determine DL50 of protein Cry1F.

Safety of Cry proteins for human and animal food was confirmed by several authors, including
Xu and his collaborators (2009)(49’, who obtained results similar to previous authors. Cry1Ab/Ac
protein was rapidly degraded in gastric and intestinal fluids, and failed to display adverse
effects in mice submitted to an acute dose of 5g (CrylAb/Ac)/kg of corporal weight. Once
again, the records show that there is neither sequence homology with known allergens or
toxins, nor N-glycosylation sites, confirming the idea that no damage will emerge from

including the protein CrylAb/Ac in human food or animal ration.

Another recent 28 day study in rats, performed by Onose and collaborators (2008)(50’, showed
that no adverse effect may be attributed to food containing CrylAb, since administration of a
diet containing CrylAb protein has no significance on any physiologic or biochemical
parameter, except for a lower level of AST in serum of animals that have received such corn
when compared with the control. However, no change in weight or histopathological changes
was recorded for organs such as heart, liver and kidney. Besides, in general, higher AST serum
levels are recorded with tissue injury, but the interpretation of relatively small changes of AST
in toxicological studies shall be carefully made since the range of this parameter’s change may
be large in healthy animals. Reduction of AST in experiments, therefore, cannot be held as
toxicologically significant. In addition, Paul and his collaborators (2009)(51’ studied the Cry1Ab
protein degradation in the digestion of milk cows. Results indicated that CrylAb protein is

increasingly degraded during the digestion by these animals in small fragments of 42 kDa,
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34 kDa and 17 kDa.

Protein PAT, also present in event TC1507, fails to pose potential risks to human health
according to acute oral toxicity and in vitro digestibility(52’53). PAT protein, as expressed in event
TC1507 was degraded to undetectable levels within the five seconds following introduction of
a simulated gastric fluid containing pepsin, therefore minimizing the protein potential to be
absorbed by the intestinal mucosa when consumed. A study of oral acute toxicity in rats with
the PAT protein expressed in TC1507 corn, fed with 6000mg/kg of the product containing
about 5000mg of PAT protein per kilogram of corporal weight(sz) failed to record difference
between treated animals and control animals as far as organs weight and histopathology and
pathology results are concerned. The results in event TC1507 confirmed previous toxicity
studies of PAT protein in lineages of corn tolerant to glufosinate ammonium, where it was clear

that the protein is rapidly denatured by heat or very low pH(54’55).

Studies developed by Heroued and collaborators in 2005(56’, showed that PAT protein is highly
specific and fails to feature characteristics associated to food toxins or allergens, displays
sequence homology below 35% and no continuous sequences of eight amino acids with known
allergens, as shown by in silico tests and in addition has no N-glycosylation sites. Similarly, the
authors showed that PAT protein is rapidly degraded in experiments of gastric and intestinal
fluid simulations with pancreatine and pepsine. Additionally, no mortality or toxicity was
recorded when 1 or 10 mg of PAT/kg of corporal weight by intravenous injection in mice,
therefore confirming that the PAT protein fails to display acute toxicity (safety factor > 1000)
and does not cause adverse effects in mice after intravenous administration in high doses for a
period larger than two weeks. The conclusion is that no harmful effect generated by inclusion

of PAT protein in human or animal food may be expected.
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PAT protein is enzymatically active and is highly substrate-specific. When there is no adequate
substrate, either in the corn plants or in human and animal diets, where the PAT protein may

react, the use of the product is safe.

The donor organism of the cp4 epsps gene, the A. tumefaciens strain CP4, is a bacterium
commonly found in the soil that infects susceptible plants and there is no scientific evidence
indicating that it may cause adverse effects in human beings and animals. The Agrobacterium
species are not pathogenic to human beings or animals and there is no record that the epsps
gene may be a determinant of pathogenicity associated with Agrobacterium in plants. Due to
its function, the EPSPS are essential to the normal growth of plants and microorganisms,
possessing no toxicity associated to this protein family that has a long history of environmental
and alimentary safety (35'.

Toxicity tests were held with CP4 EPSPS isolated from transformed plants. Harrison and

collaborators®”

showed that ingestion of protein doses higher than 1000 times the level found
in modified seeds failed to cause any physiologic change in animals essayed. Results of in vitro
proteolysis also proved that the rapid digestion and safety of the engineered protein keep

away any suspected allergenicity. Besides, the protein has no significant amino acid homology

with proteins known to be either toxic or allergenic to mammals.
V. Environmental Aspects

As part of the purpose of assessing the appearance of unforeseen interactions resulting from
cross-breeding of events TC1507, MON810, and NK603, control efficiency of lepidopteran
(European Corn Borer — ECB — Ostrinia nubilalis) and coleopteran (Western Corn Rootworm —
WCR - Diabrotica virgifera virgifera) by the stacked TC1507 x MON810 x NK603 corn, a

comparative analysis was performed with the events separately and with conventional corn®®,
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Efficiency was measured by recording the consumption of foliar disks consumption by neonate
larvae of EBC. The study was carried out using the experimental design of random blocks, with
10 repetitions by treatment and two observations by repetition. The material for each
repetition came from a different plant, and the foliar disk was collected from the most recent
leave of plants in development stage V4. The essay result indicates that efficiency of insect

control was statistically similar between separate events and the stacked corn.

Genetically modified TC1507 x MON810 x NK603 corn was additionally assessed for herbicide
injury effects®. In this study, the isolated events TC1507, MON810 and NK603, the stacked
event TC1507 x MONS810 x NK603 and one conventional control were cultivated in a
greenhouse under an experimental design of random blocks containing three blocks, each
featuring 26 entries. About 12 days from sowing, four different treatments were applied:
events TC1507, MON810 and the combination TC1507 x MON810 x NK603 were sprayed with a
glufosinate ammonium herbicide in three doses (1x, 16x and 32x the labeled dose) and the
control was sprayed with dose 1x; the event mk60 and the combination TC1507 x
MONB810 x NK603 were sprayed with a glyphosate herbicide in three doses (1x, 26x and 32x
the labeled dose) and the control was sprayed with the dose 1x; the combination TC1507 x
MONS810 x NK603 was sprayed with a tank mix of glufosinate ammonium and glyphosate
herbicides in three doses (1x, 16x, and 32x the labeled dose) and the control was sprayed with
1x, or: the four materials were not sprayed. The percentage of injury was visually estimated at
days 7, 13 and 21 after the treatment (DAT), where 0% indicating no visible injury and 100%
indicating plant death. The height of each plat was also measured from the soil to the top of
the higher leaf, on days 13 and 21 DAT, to be used as a plant health indicator. The results were

that the combination TC1507 x MONS810 x NK603 showed a behavior similar to individual
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events TC1507 and NK603 in treatments with herbicides recommended for each one
(glufosinate ammonium and glyphosate, respectively) on the three levels of application. Event
MONS810, in turn, had the same reaction of the conventional control when exposed glufosinate
ammonium. Regarding exposure to the mix of active ingredients, the combination TC1507 x
MONS810 x NK603 displayed tolerance significantly higher than when contrasted to the
conventional control. The results showed that there was no unexpected effect regarding

tolerance to the herbicide on the combination of these three events in the stacked corn.

The characterization of insecticide activity of the CrylF protein produced from a microbial
source (Pseudomonas fluorescens) showed its efficacy against the armyworm (Spodoptera
frugiperda), sugarcane borer, (Diatraea Saccharilis), European Corn Borer (Ostrinia nubilalis),
corn earworm, (Helicoverpa zea), black cutworm (Agrotis ipsilon), elasmo caterpillar
(Elasmopolpus lignosellus), and southwestern corn borer (Diatrea grandiosella). No activities
were recorded regarding the CrylF protein against Western Corn Rootworm (Diabrotica
virgifera virgivera) corn leafhopper (Dalbulus maidis) and corn leaf aphid (Rhopalosiphum
maidis). The equivalence of biochemical characteristics of the protein produced in the plant
form and the microbial one was validated by Evans (1998)(47’. Studies conducted with protein
CrylAb also showed its specificity on insects of the Lepidoptera order”. Studies performed by
Hua and collaborators (2001)(60) showed the specificity of Cry proteins through bonding essays
in cell vesicles, evidencing the high specificity of this protein complex and insect receptors.
Besides, the high specificity of Cry proteins and its rapid degradation in soil are important
factors for environmental aspects and its safety has been proven along the history of use of

this technology(sl’sz).

Biosafety assessment of individual events TC1507, MON810 and NK603 performed by CTNBio
at the moment of the commercial release of these events took into consideration

environmental aspects and reached a conclusion that they are not potential sources of
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significant degradation of the environment, keeping with the biota a relation identical to that

of the conventional corn®®73°),

Summarizing, corn is an exotic species, with no sylvan sexually compatible kinship in Brazil.
Corn is highly domesticated and there are no scientific reasons to foresee the survival of

genetically modified and non-genetically modified plants outside a farm environment.
VI. Restrictions to the Use of the GMO and its Derivatives

Pursuant to Article 1 of Law n? 11460, of March 21, 2007 “research and cultivation of
genetically modified organisms are not permitted in indigenous lands and in areas of

conservation units, except Environment Protection Areas”.

The evidence produced in the process and bibliographic references verify the risk level of the
transgenic variety as equivalent to that of non-transgenic regarding soil microbiota, as well as
other plants and human and animal health. Therefore, cultivation and consumption of corn
TC1507 x MON810 x NK603 are not a potential cause of significant environment degradation
and do not risk human and animal health. For the foregoing, there are not restrictions to the
use of this corn or its derivatives, except for places mentioned by Law n? 11460, of March 21,

2007.

VILI. Considerations on Particulars of Different Regions in the Country (Subsidies to

Monitoring Bodies)

As established by Law n2 11460, of March 21, 2007, “research and cultivation of genetically

modified organisms are not permitted in indigenous lands and areas of conservation units.”.
VIII. Conclusion

Considering that corn variety (Zea mays) TC1507 x MON810 x NK603 belongs to a well-
characterized species, with a solid history of safety for human consumption and that genes

CryAb, CrylF, pat and cp4 epsps introduced in the variety code for proteins ubiquitous in
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nature, present in, plants, fungi and microorganisms that are part of the alimentary diet of

humans and animals;

Considering that the construct of this genotype used classical genetic improvement and that
resulted in the heritage of a stable and functional copy of genes CryAb, CrylF, pat and
cp4 epsps, which grant insect resistance and tolerance to the herbicide ammonium glufosinate

ammonium and glyphosate;

Considering that CTNBio assessed the events separately and granted a favorable opinions to

their commercial release;

Considering the internationally criteria accepted in the process of risk analysis of genetically

modified raw-materials regarding stacked events®®; and

Whereas

1. Southern blot analyses verified maintenance of integrity of genic constructs
inherited from parental corns TC1507, MON810 and NK603 during the
process of classical genetic improvement;

2. There is no evidence of interaction among metabolic pathways in which
Cry1Ab, Cry1F, PAT and CP4 EPSPS proteins act;

3. Expression of proteins CrylAb, CrylF, PAT and CP4 EPSPS on TC1507 x
MONS810 x NK603 is not significantly different from the expression observed
separately in parental events;

4, There is no record that the expressed proteins may cause allergy or
intoxication in humans and animals;

5. Composition data of grain and forage failed to display significant differences

between the genetically modified variety TC1507 x MON810 x NK603 and the

conventional control, suggesting nutritional equivalence between them;
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6. As far as insect control, the stacked event TC1507 x MONS810 x NK603 was
not different from isolate events TC1507 and MONS810, though distinct from
the conventional control;

7. The combination TC1507 x MON810 x NK603 displayed a behavior similar to
individual events TC1507 and NK603 in treatments with herbicides
recommended for each of them and, in addition, when exposed to a mixture
of active ingredients, the combination TC1507 x MON810 x NK603 showed a
tolerance significantly higher when compared to the conventional control;

8. No unexpected events were identified from unforeseen interactions in
combining, through conventional mating, of events TC1507, MON810 and
NK603;

For the foregoing, the CTNBio plenary reached a conclusion that TC1507 x MON810 x NK603
corn is as safe as its conventional equivalent. Therefore, within the scope of the competences
mentioned by Article 4 of Law no. 11105/05, CTNBio finds that the request complies with
applicable rules and legislation in effect to secure environment, agriculture, human and animal
health biosafety, reaching the conclusion that TC1507 x MON810 x NK603 corn is substantially
equivalent to conventional corn, and that its consumption means no harm to human and
animal health. As far as the environment is concerned, CTNBio finds that TC1507 x
MON810 x NK603 corn is not a potential cause of significant degradation of the environment,
keeping with the biota a relation that is identical to that of the conventional corn. Based on
technical and scientific reasons, CTNBio reserves the right to review this Technical Opinion at

any moment at its discretion.

CTNBio finds that this activity is not a potential cause of significant degradation to the
environment or of harm to human and animal health. Restrictions to the use of the GMO in
screen and its derivatives are conditioned to the provisions of Law no. 11460, of March 21,

2007.
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Regarding the post-commercial release monitoring plan, CTNBio determines the instructions

below to be followed and performed the technical actions of monitoring as follows:

1)

21

Instructions:

a)

b)

f)

g)

32

Monitoring shall be applied to commercial tillage and not to experimental
ones. Areas selected for monitoring shall not be isolated from the
remaining areas, have borders or exhibit any other situation away from the
commercial standard.

Monitoring shall be performed in a model comparing the conventional corn
cultivation and the GMO cultivation system, and data collection shall be
conducted by sampling.

Monitoring shall be conducted in biomes that represent the main areas of
GMO culture and, whenever possible, include different types of producers.
Monitoring shall continue for a period of at least five years.

In all monitored areas, the applicant shall give details of information on all
activities conducted in pre-sowing and sowing, on their respective
execution, reporting activities conducted in the monitored areas during the
culture cycle, on harvesting activities and climate conditions.

Monitoring of any harm caused to human and animal health shall be
conducted through adverse effects official notification systems, such as
SENEPS — Sistema de Notificagdo de Eventos Adversos relacionados a
Produtos de Saude), the Adverse Effects Notification System related to
Health Products, regulated by ANVISA.

Analytical methods, results achieved and interpretations thereof shall be
developed in conformity with principles of independence and
transparency, except for aspects of commercial secrecy previously justified

and defined as such.
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(n - Monitoring technical actions to be conducted:

1- As far as genes pat and cp4 epsps, which grant resistance to herbicides, the

following shall be monitored:

a) Nutritional status and sanity of GMO plants.
b) Chemical and physical attributes of the soil related to fertility and

other basic pedological characteristics.

c) Soil microbial diversity.
d) Soil diaspore bank.
e) Community of invading plants.
f) Development of herbicide resistance in invading plants.
g) Residues of herbicide in soil, grains and aerial part.
h) Genic flow of inserted genes.
2- As far as crylAb and crylF genes, which grant resistance to insects, the

following shall be monitored:

a) Impact on target and non-target insects.
b) Impact on non-Insecta Class soil indicator invertebrates.
c) Residues of insecticide proteins in organic matter in decomposition,

both in the soil and watercourses near the monitored area.
d) Development of resistance by target insects.

e) Genic flow of the two inserted genes.

CTNBio analysis considered opinions issued by the Commission members, documents delivered
to CTNBio Office of the Executive Secretary by the applicant and results of planned releases
into the environment. Applicant’s studies and independent scientific literature, conducted by

third parties, were also considered and consulted.

IX. Bibliography

22 32



23

146/2015

Food and Agriculture Organization of the United Nations / World Health Organization.
FAO/WHO - 2000a. Grassland Index. Zea mays L. (Available at:

http://www.fao.org/WAICENT/faoinfo/agricult/agp/agpc/doc/gbase/data/pf000342.h

tm).

Bahia Filho, A.F.C.; Garcia, J.C. 2000. Analise e avaliacdo do Mercado brasileiro de
sementes de milho. In: Udry, C.V.; Duarte, W.F. (Org.) Uma histéria brasileira do
milho: o valor de recursos genéticos. Brasilia: Paralelo 15, 167-172.

Companhia Nacional de Abastecimento - CONAB. 2011. Milho total (12 e 22 safra)
Brasil - Série  historica de darea plantada: safra 1976-77 a 2009-10.

http://www.conab.gov.br/OlalaCMS/uploads/arquivos/11 06 10 09 54 24 milhotot

alseriehist.(1).xls

Cruz, l.; Figueiredo, M.L.C.; Oliveira, A.C.; Vasconcelos, C.A. 1999. Damage of
Spodoptera frugiperda (Smith) in different maize genotypes cultivated in soil under
three levels of aluminum saturation. International Journal of Pest Management

45:293-296.

Center for Enviromental Risk Assessment. GM Crop Database 2011 (http://cera-

gmc.org/index.php?action=gm crop database).

Du Pont do Brasil - Divisdo Pioneer Sementes. 2011. Solicitacdo de liberacdo comercial
de hibridos de milho contendo a combinac¢do de eventos que ja obtiveram parecer
técnico favoravel da CTNBio, obtidos por cruzamento convencional: TC1507 x

MON810 x NK603.

Comissdo Técnica Nacional de Biosseguranca. CTNBio 2007. Parecer Técnico

1100/2007. Published in Diario Oficial da Unido n? 171, Secdo 1, pag.9, of 09/04/2007.

32



10.

11.

12.

13.

14,

15.

24

146/2015

Crickmore, N., Zeigler, D.R., Schnepf, E., Van Rie, J., Lereclus, D., Baum, J, Bravo, A. and
Dean, D.H. "Bacillus thuringiensis toxin nomenclature" (2011), available at:

http://www.lifesci.sussex.ac.uk/Home/Neil Crickmore/Bt/

Gill, S.S., E.A. Cowles, e P.V. Pietrantonio. 1992. The mode of action of Bacillus

thuringiensis endotoxins. Ann. Rev. Entomol. 37:615-636.

Schnepf, E., N. Crickmore, J. Van Rie, D. Lereclus, J. Baum, J. Feitelson, D.R. Zeigler, e
D.H. Dean. 1998. Bacillus thuringiensis and its pesticidal crystal proteins. Microbiol.

Mol. Biol. Rev. 62:775-806.

Zhuang, M., e S.S. Gill. 2003. Mode of action of Bacillus thuringiensis toxins., p. Pp
213-236, In G. Voss and G. Ramos, eds. Chemistry of Crop Protection, Progress and

Prospects in Science and Regulation. Wiley-VCH, Weinheim, Germany.

Griffitts and Aroian, 2005 J. Griffitts and R. Aroian, Many roads to resistance: how

invertebrates adapt to Bt toxins, BioEssays 27 (2005), pp. 614—624.

Shimada, N., Miyamoto, K., Kanda, K., Murata, H., 2006. Bacillus thuringiensis
insecticidal CrylAb toxin does not affect the membrane integrity of the mammalian
intestinal epithelial cells: an in vitro study. In vitro Cellular and Developmental Biology

- Animal, 42: 45-49.

Van Rie, J,, Jansens, S., Hofte, H., Degheele, D. and Van Mellaert, H. Receptors on the
brush border membrane of the insect midgut as determinants of the specificity of Bt

deltaendotoxins. Appl. Env. Bacteriol., 56, 1378-1385. 1990.

Dai, S. -M.; Gill, S. S. In vitro and in vivo proteolysis of the Bacillus thuringiensis subsp.
Israelensis CRYIVD protein by Culex quinquefasciatus larval midgut proteases. Insect

Bioch. and Molec. Biol. v.23. p.273-283, 1993.

32



16.

17.

18.

19.

20.

21.

22.

23.

24.

25

146/2015

Monnerat, R.G.; Bravo, A. Proteinas bioinseticidas produzidas pela bactéria Bacillus
thuringiensis: Modo de agdo e resisténcia. In: ltamar Melo (org.). Controle bioldgico.

1* ed, S3o Paulo: Embrapa, 2000, v.3, p.163-192.

De Maagd, R.A.; Bravo, A.; Berry, C. Crickmore, N Schnepf, H.E. 2003. Structure,
diversity and evolution of proteintoxins from spore-forming entomopathogenic

bacteria. Ann. Rev. Genet. 37:409-433.

Dulmage, H. T. Microbial control of pests and plant diseases 1970 - 1980. In: Burges, H.

D. (Ed). London: Academic Press, 1981. p. 193-222.
Klausner, A. Microbial insect control. Bio/Technology, v. 2, p. 408-419, 1984.

Aronson, A. |.; Backman, W.; Dunn, P. Bacillus thuringiensis and related insect

pathogens. Microbiol. Rev., v. 50, p. 1-24, 1986.

Macintosh, S. C.; Stone, T. B.; Sims, S. R.; Hunst, P.; Greenplate, J. T.; Marrone, P. G;
Perlak, F. J.; Fischhoff, D. A.; Fuchs, R. L. Specificity and efficacy of purified Bacillus
thuringiensis proteins against agronomically important insects. J. Insect Path., v. 56, p.

258-266, 1990.

Whiteley, H. R.; Schnepf, H. E. The molecular biology of parasporal crystal body

formation in Bacillus thuringiensis. Ann. Rev. Microbiol., v. 40, p. 549-576, 1986.

Cantwell, G. E.; Lehnert, T.; Fowler, J. Are biological insecticides harmful to the honey

bee. Am. Bee J., v. 112, p. 294-296, 1972.

Krieg, A.; Langenbruch, G. A. Susceptibility of arthropod species to Bacillus
thuringiensis. In: Microbial Control of Pests and Plant Diseases. Burges, H. D. (Ed).

London: Academic Press, 1981. p. 837-896.

32



25.

26.

27.

28.

29.

30.

31.

32.

33.

26

146/2015

Flexner, J. L.; Lighthart, B.; Croft, B. A. The effects of microbial pesticides on non-target

beneficial arthropods. Agric. Ecosys. Environ., v. 16, p. 203-254, 1986.

United States Environmental Protection Agency. Guidance for the re-registration of
pesticide products containing Bacillus thuringiensis as the active ingredient.
Springfield, VA.: US EPA/National Technical Information Service, 1988. v. 89, p. 164-

198.

Cornell University 1996. Bacteria. In: Biological control: A guide to natural enemies in
North America Weeden, Shelton and Hoffmann (eds). Cornell University, Ithaca, NY

(http://www.nusaes.cornell.edu/ent/biocontrol/pathogens/bacteria.html).

Comissao Técnica Nacional de Biosseguranga. CTNBio 2008. Parecer Técnico
1679/2008. Published in Diario Oficial da Unido n?2 243, Secdo 1, pag. 121, of
12/15/2008.

Bravo, A. 1997. Phylogenetic Relationships of Bacillus thuringiensis 6-Endotoxin Family

Proteins and Their Functional Domains. Journal of Bacteriology, p.2793-2801

Eckes, P., Vijtewaal, B., Donn, G. 1989. Synthetic gene confers resistance to the broad

spectrum herbicide L-phosphinothinothricin in plants. J. Cell. Biochem. 13D:334.

Van Wert, 1994. Petition for Determination of Nonregulated Status: Glufosinate
Resistant Corn Trasnformation Events T14 and T25. U.S. Department of Agriculture,

Washington, DC.

Forlani, G.; Obojska, A.; Berlicki, t.; Kafarski, P. 2006. Phosphinothricin analogues as

inhibitors of plant glutamine synthetases. J. Agric. Food Chem. 54:796-802.

Tan, S.; Evans, R.; Singh, B. 2006. Herbicidal inhibitors of amino acid biosynthesis and

herbicide-tolerant crops. Amino Acids 30: 195-204.

32



34.

35.

36.

37.

38.

39.

40.

41.

27

146/2015

Yi, G.; Shin, Y.M.; Choe, G.; Shin, B.; Kim, Y.S.; Kim, K.M. 2007. Production of herbicide-
resistant sweet potato plants transformed with the bar gene. Biotechnol. Lett. 29:

669-675.

Comissao Técnica Nacional de Biosseguranga. CTNBio 2008. Parecer Técnico

1596/2008. Published in Didrio Oficial da Unido n2 199, Secdo 1, pag.3, de 10/14/2008.

Haslam, E. 1993. Shikimic acid: metabolism and metabolites. University of Sheffield,

UK.

Padgette, SR., G.F. Barry, D.B. Re, D.A. Eichholtz, M. Weldon, K. Kolacz, e G.M. Kishore.
1993. Purification, cloning and characterization of a highly glyphosate-tolerant
5enolpyruvylshikimate- 3-phosphate synthase from Agrobacterium sp. strain CP4.

Monsanto Technical Report MSL 12738.

Steinruken, H. C., e N. Amrhein. 1980. The herbicide glyphosate is a potent inhibitor of
5- enolpyruvyl-shikimic acid-3-phosphate synthase. Biochem Biophys Res Commun

94:1207-1212.

Padgette, S., N. Taylor, D. Nider, et al. 1996a. The composition of glyphosate-tolerant
soybean seed is equivalent to that of conventional soybeans. Journal of Nutrition

126:102-716.

Padgette, S.R., D.B. Re, G.F. Barry, D.E. Eichholtz, X. Delannay, R.L. Fuchs, G.M.
Kishore, e R.T. Fraley. 1996b. New weed control opportunities: development of

soybeans wilh a Roundup Ready gene. CRC Handbook 4:53-84.

Buffington, J., Degee, L., Hong, B. 2009. Expressed Trait Protein Concentration of
Maize Lines Containing Events DAS-@15@7-1, DAS-59122-7, MON-@@81@-6, MON-
@P6®3-6, and Combined Trait Products DAS-59122-7xMON-@@813-6, DAS-@15@7-

32



42.

43.

44.

45.

46.

47.

28

146/2015

1IXMON@P81B-6xMON-@P6@3-6, and DAS-@15@7-1xDAS-59122-7xMON-@B81@-
6xMONPP6(@3-6: U.S. Test Sites. Report number PHI-2008-071, an unpublished

technical report by Pioneer Hi-Bred International, Inc.

Edson, T., Hong, B. e Maxwell, C. 2009. Agronomic Characteristics and Nutrient
Composition of a Maize Line Containing the Combined Trait Product DAS-@15@7-
1XMON@P81B-6xMON-PP6@3-6:U.S. Test Sites. Study number PHI-2008-077, an

unpublished report by Pioneer Hi-Bred International, Inc.

EPA. 1995a. Plant pesticide Bacillus thuringiensis CrylllA delta-endotoxin and the
genetic material necessary for its production; tolerance exemption. Fed. Reg.

PP3F4273/R2132; FRL-4953-2.

EPA. 1996. Bacillus thuringiensis CrylA(b) delta-endotoxin and the genetic material
necessary for its production in all plants; exemption from requirement of a tolerance.

Fed. Reg., 61, 150, pp. 40340-40343.

EPA, 2001. Bacillus thuringiensis Cry1F Protein and the Genetic Material Necessary for
its Production in Corn; Exemption from the Requirement of a Tolerance. Fed. Reg., 66,

109, pp. 30321-30325.

Cockburn, A. Assuring the safety of genetically modified (GM) foods: the importance

of an holistic, integrative approach. Journal of Biotechnology 98 (2002) 79-106.

Evans, S.L. 1998. Equivalency of Microbial and Maize Expressed CrylF Protein;
Characterization of Test Substances for Biochemical and Toxicological Studies. Report
number MYC098-001, an unpublished technical report by Mycogen Seeds c/o Dow

AgroSciences.

32



48.

49.

50.

51.

52.

53.

54.

29

146/2015

Kuhn, J.0. 1998. Cry1F Bt. var. aizawai Delta-endoprotein: Acute Oral Toxicity Study in
Mice (Delta-endoproteina CrylF de la var. aizawai del Bt: Estudio de toxicidad aguda
oral em ratones). Report number 4281-98, an unpublished technical report by

Mycogen Seeds c/o Dow AgroSciences LLC.

Xu, W.; Cao, S.; He, X.; Luo, Y.; Guo, X.; Yuan, Y.; Huang, K. Safety assessment of

Cry1Ab/Ac fusion protein. Food Chemistry Toxicology, 47, 1459-1465, 2009).

Onose, J.; Imai, T.; Hasumura, M.; Ueda, M.; Ozeki, Y.; Hirose, M. Evaluation of
subchronic toxicity of dietary administered CrylAb protein from Bacillus thuringiensis
var. Kurustaki HD-1 in F344 male rats with chemically induced gastrointestinal

impairment. Food Chemistry Toxicology, 46, 2184-2189, 2008.

Paul, V.; Guertler, P.; Wiedemann, S.; Meyer, H.H. Degradation of CrylAb protein from
genetically modified maize (MONS810) in relation to total dietary feed proteins in dairy

cow digestion. Transgenic Research, PubMed PMID: 19888668, 2009.

Brooks, K.J. 2000. PAT microbial protein (FL): Acute Oral Toxicity Study in CD-1 Mice.
Report number 991249, an unpublished technical report by Mycogen c/o Dow

AgroSciences LLC.

Glatt, C.M. 1999. Phosphinothricin acetyltransferase (PAT) protein: In Vitro
Digestibility Study (Proteina fosfinotricina acetiltransferasa (PAT): Estudio de
digestibilidad in vitro). Report number DuPont 3365, an unpublished technical report

by E.I. du Pont de Nemours and Company.

EPA. 1995b. Plant pesticide inert ingredient phosphinothricin acetyltransferase (PAT)
and the genetic material necessary for its production (plasmid vector pCIBP3064) in

corn; tolerance exemption. Fed. Reg., 60, 158, pp. 42450-42453.

32



55.

56.

57.

58.

59.

60.

30

146/2015

OECD. 1999. Consensus document on general information concerning the genes and
their enzymes that confer tolerance to phosphinothricin herbicide. Series on

Harmonization of Regulatory Oversight in Biotechnology No. 11.

Herouet, C.; Esdaile, D. J.; Mallyon, B. A.; Debruyne, E.; Schulz, A.; Currier, T
Hendrickx, K.; Van Der Klis, R. J.; Rouan, D. Safety evaluation of the phosphinothricin
acetyltransferase proteins encoded by the pat and bar sequences that confer
tolerance to glufosinate-ammonium herbicide in transgenic plants. Regulatory

Toxicology and Pharmacology 41: 134-149, 2005.

Harrison, L., M. Bailey, M. Naylor, J. Ream, B.G. Hammond, D. Nida, e B. Burnette.
1996. The expressed protein in glyphosate-tolerant soybean, 5-enolypyryvylshikimate-
3-phosphate synthase from Agrobacterium sp. strain CP4, is rapidly digested in vitro

and is not toxic to acutely gavaged mice. Journal of Nutrition 126:728-740.

Binning, R. 2009. Efficacy evaluation of maize containing events 1507, 59122,
MON810, and NK603 against the European corn borer (Ostrinia nubilalis) and Western
corn rootworm (Diabrotica virgifera virgifera). Report number PHI-2008-186, an

unpublished technical report by Pioneer Hi-Bred International, Inc.

Edson, T e Johnson, T.J. 2009. Herbicide Injury Evaluation of Maize Seedlings
Containing Events DAS-@15@7-1, MON-@®@81@-6, MON-@@6®3-6 and Combined Trait
Product DAS@15@7-1xMON-P@81@-6xMON-PP6@3-6: Johnston, IA. Study number

PHI-2008-184/903, an unpublished report by Pioneer Hi-Bred International, Inc.

Hua G.; Masson L.; Jurat-Fuentes, J. Schwab, G. & Adang, M. 2001. Binding Analyses of
Bacillus thuringiensis Cry d-Endotoxins Using Brush Border Membrane Vesicles of

Ostrinia nubilalis. Applied and Environmental Microbiology, 872-879.

32



146/2015

61. Betz, F.S.; Hammond, B. G.; & Fuchs R.L. Safety and Advantages of Bacillus
thuringiensis-Protected Plants to Control Insect Pests. Regulatory Toxicology and

Pharmacology 32, 156-173 (2000).

62. Herman, R. A.; Wolt, J.D. and Halliday, W.R. 2002, Rapid Degradation of the CrylF

Insecticidal Crystal Protein in Soil. J. Agric. Food Chem. 50, 7076-7078.

63. EFSA. European Food Safety Authority. Guidance Document of the Scientific Panel on
Genetically Modified Organisms for the risk assessment of genetically modified plants

containing stacked transformation events. The EFSA Journal (2007) 512, 1-5.

Brasilia, June 22 2011

Edilson Paiva

CTNBio President

Technical Advisory: Thais Haline Vaz

Dissenting Vote:

CTNBio members, Dr. José Maria Gusman C. Ferraz, Dr. Leonardo Melgarejo, Dr. Solange Teles
da Silva, Dr. Graziela Almeida da Siva, Dr. Pedro Canisio Binsfeld and Dr. Rodrigo Roubach
voted against the commercial release of TC1507 x MONS810 x NK603 corn. Dr. Leonardo
Melgarejo, justifying his vote, alleges that the application for the commercial release of
TC1507 x MON810 x NK603 corn is not under CTNBio rules of Ruling Resolution no. 05 and,
therefore, fails to take into consideration the principle of precaution. Dr. José Maria endorsed
Dr. Melgarejo’ statement. Dr. Solange Telles justified her vote stating that, for being an
organism that is consumed as food, the corn fails to observe Article 10(6), that is to say,

assessment of risk to human and animal health, as provided by Ruling Resolution no. 05.
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