Determination of the Safety of Monsanto’s
Combined trait product corn: MON 810 x NK 603
for Direct Use as Food, Feed, and Processing arférpagation

Food and Feed and Environmental Safety

The product dossiers on Monsanto’s Combined traitiygct corn: MON 810 x NK 603 were reviewed for
safety and nutritional differences compared with tbnventional corithe focus of the food/feed safety
and environmental assessment is based on five negaes/concerns regarding stacked genes from
different sources namely a) gene interaction; WB¢otfon metabolic pathways; c) differential gene
expression due to stacking; d) field performanad ragricultural management

A biosafety notifications for combined trait prodworn: MON 810 x NK 603 and all progenies derived
from crosses of the product with any conventionbigd corn and corn containing approved-biotech
events for direct use as food, feed or for proogssind for propagation were issued to Monsanto
Philippines Inc. on November 16, 2004 and July2D®5 respectively. The notifications are valid fioe
years and shall expire on November 15, 2009 and1Rjl 2010 subject to the terms and conditions set
forth in DA Administrative order No. 8, Series @@, and Memorandum Circulars Nos. 6 and 8, Series
of 2004. The said combined trait product was inetuah the Lists of Approval Registry (Delisting)ibhg
prepared by the Department of Agriculture-Burea®laht Industry.

This approval is for use as Food, Feed and Proogsenly. This also includes cultivation of combine
trait product corn: MON 810 x NK 603 in the Philipps. Food and Feed use and Cultivation of
combined trait product corn: MON 810 x NK 603 itsfroducts is therefore authorized as of November
16, 2004.andf July 19,2005. The biosafety notifices for direct use (No. 04-002) and for propaga
(05-001) stated that combined trait product cor@M 810 x NK 603 is as safe for human food, livdstoc
feed and for processing as its conventional coynates and safe for the environment”.

I. Brief Identification of the Genetically M odified Organism (Living M odified Or ganism)

Designation: Combined trait product corn: MON 810 x NK 603

Applicant: MONSANTO PHILIPPINES, INC.
7" Floor, Ayala Life-FGU Center
Alabang-Zapote Road cor Acacia Avenue
Madrigal Business Park
Alabang 1770, Muntinlupa City

Plant Species:
Name: CornZea mayd..)
Parent Material: Inbred corn lines (amdémlines) developed and produced by

Monsanto

Center of Origin: Mexico, Central AmeriaadaSouth America



Toxic Factor s/Allergen(s): Trypsin inhibitor, phytic acid, and secondary nhelites such as
raffinose, ferulic acid and p-coumaric acid areesgnt in low
amount 2-4 dihydroxy-7-methoxy-2H-1, 4 benzoxaZa(4H)-
one (DIMBOA) a potential toxicant but declines idip as the

plant grows
Trait Description: Insect resistance and herbicide tolerance
Trait Introduction Method: Conventionally breeding
Donor Organisms: Bacillus thuringiensisvar kurstaki, strain HD-1 Btk), a widely

distributed, non-pathogenic, sporulating, Gram fpasibacteria,
the source of therylAbgene which produces a crystal protein
effective as an insecticide against Lepidopterardts.

Agrobacterium sp.CP4, which encodes for the naturally
occurring glyphosate-tolerant EPSPS protein.

Pathogenicity: Bacillus thuringiensisvar. kurstak has been shown to be non-
toxic to humans, other vertebrates and beneficisdadts.B.t.k.
based foliar insecticides have been registeresver 30 years
and have a long history of safe use. The toxadpced by the
crylAb gene is known to act specifically on the gut of
lepidopteran insects. There are no receptors Her grotein
CrylAb on mammalian intestinal cell surfaces anthés are
not susceptible to this toxin. Additionally, CrythAlenatures at
elevated temperatures during food processing armdlya
degrades in the soil.

The cp4 epspsgene was derived from the common soil
bacteriumAgrobacteriumsp. Strain CP4 which encodes for the
naturally occurring glyphosate-tolerant CP4 EPSR#en. No
other protein is known to be produced which mayndprabout
toxicity, allergenicity or may be anti-nutritional nature. No
known pathogenicity in humans and animals becadséhe
absence of the shikimic acid pathway in animals.

Proposed Use: For direct use as food, feed or for processimjfar propagation

Backaground | nformation

Monsanto Philippines, Inc. has filed an applicatiath attached technical dossiers to the Bureau of
Plant Industry on July 16, 2004 and on March 1@52for a biosafety notifications for direct use as
food, feed and for processing and for propagatempectively under Administrative Order (AO) No.
8 Part 5 for Combined trait product corn: MON81N K603 which has been genetically modified for
insect resistance and herbicide tolerance.

A safety assessment of combined trait product cBf®N 810 x NK 603was conducted as per
Department of Agriculture Administrative Order N®dSeries of 2002. The focus of risk assessment
is the gene interactions between the two transgenes



VI.

Review of results of evaluation by the BPI Biote€lore Team in consultation with DA-
Biotechnology Advisory Team (DA-BAT) completed tapproval process.

Description of Novel (Introduced) Traits

Corn MON 810 with resistance to Lepidopteran pests produced through introduction of the
crylAb gene fromBacillus thuringiensissubsp.kurstaki. The crylAb sequence encodes for the
production of a Bt insect toxin.

Corn NK 603 with tolerance to the family of Roun@uperbicides are produced through introduction
of thecp4 epspgene fromAgrobacteriumsp. Strain CP4. Thep4 epspsequence encodes for the
production of the naturally occurring 5-enolpyrwilykimate-3-phosphate synthase.

Inbred line, MON 810, was crossed with inbred lIN& 603, resulting in the combined trait product
MON 810 x NK 603 with resistance to insects andriace to the herbicide glyphosate.

Safety of the Expressed Proteins

Without stacking, both the insertion ofylabandcp4 epspsn corn did not result in the occurrence
of a new allergen or a new toxin. The modes ates sif biological activity are significantly diffent

for CP4 EPSPS and CrylAb and there is no knowronceaivable mechanism of interaction between
these proteins leading to adverse health effecamimals or man. Both CrylAb and CP4 EPSPS are
non allergenic proteins because both these nowkips could easily be digested by simulated
gastric and intestinal fluids. Furthermore, usimgrifjormatics tools, both novel proteins do notrgha
any significant homology or amino acid sequence.

CP4 EPSPS protein in NK 603 and CrylAb protein i@WI810 were considered to have no effect
on normal plant metabolism were a safety assessmast conducted for each event and the
subsequent approvals were granted. ExpressioroohdRip Read® and Yieldgar® Corn Borer
traits in the stacked trait F1 hybrids is not expddo produce interactive or synergistic effeats o
plant metabolism because different modes of aemhbinding sites are involved.

a) CP4 EPSPS and Cryl1Ab proteins have different motiastion.

b) CP4 EPSPS is directed to the chloroplasts whild S8loyaccumulates in the cytoplasm.

No possible interaction effect is expected due ntirely different modes and sites of biological
activity of the two stacked gene products, thugifiect on stability and expression level of eithee
of the genes.

Nutritional Composition (Compositional Analysis)

The World Health Organization (1995) stated thab fplants that are substantially equivalent to
conventional varieties are crosses by conventibredding techniques; the combined trait product is
expected to be substantially equivalent to thelsiagent products.

Anti-Nutritional Factors

No known anti nutritional factors for individual ents. Thus, MON 810 x NK 6a%as no known anti
nutritional factors.

Environmental Assessment

The field performance of the stacked plant is egjeint to the relevant field performance of the
individually approved transformation events. Theoagmic characteristics of stacked plant are



equivalent to the agronomic characteristics ofititvidually approved transformation events. The

presence of the traits will not cause a changesitur@al management of crop except for the intended
changes

VII. Regulatory Decision

After reviewing the scientific data and informaticglevant to the combined trait corn MON 810 x
NK 603 application of Monsanto Philippines Inc. ig concluded that no interaction found
between/among the stacked traits, hence this pladuct was found to be as safe as its conventional
corn and can substitute for its traditional coumder for direct use as food, feed and for procgssin
and for propagation and is therefore approved ii@ctuse as food, or feed or for processing and fo
propagation. Monsanto is hereby notified thatatyrproceed with the activities for the above praduc
for direct use as food and feed or for processimd)far propagation following all existing rules and
regulations consistent with DA AO #8.



