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SUMMARY AND BACKGROUND

The food risk assessment process of transformatents due to modern biotechnology is
carried out by the National Service of Agrifood Heaand Quality (SENASA), regulatory
body under the scope of the Ministry of Agricultuké/estock and Fisheries.

The Directorate of Agrifood Quality of SENASA isetlarea responsible for the performance
of this task, relying on a scientific team and #uwice of a Technical Advisory Committee
made up of experts from different scientific figldspresenting different sectors related to
production, industrialization, consumption, resbarand development of genetically
modified organisms.

On January 27, 2009, an application from Syngempian 5.A. was received, to carry out the
human and animal food safety evaluation of thesfiamation event OECD: SYN-IR6J4-5
(MIR604) maize resistant to certain Coleopteraedis

The application was reviewed in order to confirsm ¢éompliance with all the criteria laid
down in SENASA Resolution N° 412/02, regulation tttsets forth the criteria and
requirements for the evaluation of human and aniimadl safety of genetically modified
organisms.

The information submitted was analyzed at a finstance by the specific technical team,
then subjected to the evaluation by the TechnicdVigory Committee and finally the
Directorate of Agrifood evaluated it at a third temsce and concluded in the present
document.

EVALUATION

The (MIR 604) maize, resistant to Coleopteran itssewvas evaluated following the
guidelines laid down in SENASA Resolution N° 4122 the “Bases and Criteria for the
Evaluation of Food Derived From Genetically Modifi®©rganisms” and the “Requirements
and Rules of Procedure for the Evaluation of Huraad Animal Safety of Food Derived
from Genetically Modified Organisms” and the “Regt#®l Information” for such evaluation.

The above mentioned Resolution includes the caitestablished in théodex Alimentarius
FAO/WHO. The evaluation was conducted using theormftion provided in the
application, together with additional informatioaquested and expert consultations, to
establish the safety for human and animal consuwmpti

1 — History of use and specification of transformabn event

Corn is the third most important cereal crop woiltky after rice and wheat. It was
domesticated by pre-Columbian America over 8000sy/ago. It is commercially grown in
several countries of the world.
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Corn has a wide history of safe use and no casast@fication or allergies have been
reported due to its reasonable consumption.

The MIR604 maize plants have been genetically nexdlifo express thenCry3A proteins
(modified version of Cry3A oBacillus thuriengiensis subsp. Terebrionis, which confers
resistance to some coleopterans) and PMI (modifiesion of the phosphomannose
isomerase of E. coli strain K-12, which provideg thbility of using mannose as an
energetic carbon source). The transformation wasasared by Agrobacterium
tumefasciens, containing the pZM26 plasmid.

2 — Genetic stability and event molecular charactézation

The main genes of the MIR604 event amery3A which expresses the mCry3A protein and
thepmi gene, which expresses the PMI protein (MIR604)characterize the DNA insert
in the MIR604 event and to confirm the presencent&grity and stability of the inserts in
the final product, a molecular characterization wase using the Southern blot technique
in six generations of the maize corn event MIR6DHe results of the analysis confirmed
that the MIR604 contains a single copy of they3A andpmi genes, a single copy of the
MTL and ZmUbilnt promoters and does not have segerof vector out of integration
borders. The stability of the insert has been datexd using six backcross generations. All
plant DNA has been analyzed through PCR (TagMar®jig the presence of a single
copy ofmcry3A andpmi genes. The hybridization pattern of the differgemerations of the
event shows that the T-DNA insert through plasmiéM@6 is stable over several
generations. All new genes are inherited in a ptatle manner according Mendelian
genetic principles.

3 — Products, pattern and levels of expression

The products of novel expression correspond to B&mnd PMI (MIR604) proteins. The
mCry3A protein is entirely made up of 528 amino acids had approximately 67 kDa
molecular weightThe initial methionine corresponds to the methienim position 48 of
the native. It has a protease Cathepsin-G redogrsite, which speeds up the processing
of the toxin and its activity.

The expression of this gene is controlled by the LMdromoter, which provides a
preferential expression on roots. The PMI (MIR6pA)tein has suffered two conservative
changes during the transformation event. It caesythe reversible inter-conversion of
mannose-6-phosphate to fructose-6-phosphate (p#ist transformed with thpmi gene
may survive and grow in an environment having maenas the only source of energy).
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The complete PMI (MIR604) protein is made up of 3@ino acids and has approximately
42.8 kDa molecular weight. The expression of theney is controlled by promoter
ZmuUblint, which provides a constitutive expressioihe tissues of the whole plant.

The concentration of proteins in different plassties was determined through the ELISA
techniqudEnzyme-linked immunosorbent assay method).

mCry3A:

- Leaves of 3 - 23 nug/g in fresh weight; 4 - 94quig/ dry weight.

- Leaves of 2 - 14 pg/g in fresh weight; 7 - 62guig/dry weight.

- Complete plant 0.9 - 11 pg/g in fresh weight;2B-41g/g in dry weight.

- Grain (maturity) 0.6 — 1.4 pg/g in fresh weighi3 - 2 ug/g in dry weight.

- Grain (senescence) 0.7 ug/g in fresh weight94 pg/g in dry weight.

- Pollen LOD = 0.07 pg/g in fresh weighty; in dreiyht.0.15 pg/g.

PMI (MIR604):

- Leaves non-detectable ND-0.4 ug/g in fresh weiybt -2.1 pug/g in dry weight.
- Roots of 0.03 — 0.2 pg/g in fresh weight; 0.1tdglg in dry weight.

- Complete plant 0.02 — 0.3 pg/g in fresh weigh®40- 2 pg/g in dry weight.

- Grain (maturity) 0.06 — 0.4 pg/g in fresh weigh®)7 — 0.5 pg/g in dry weight.
- Grain (senescence) 0.14 ug/g in fresh weigh#Z fd/g in dry weight.

- Pollen 1.9 — 2.6 pg/g en in fresh weight; in digight 3.9 — 5.2 ng/g.

The stability of the expression was evaluated Ioradkcross generations. The results do not
show any tendency and the values were located rwitiee range of natural variation,
indicating that the expression of these proteirstable throughout the generations.

4 — Compositional Analysis

The applicant submitted information about the cosimal analysis in grain and green
tissue of hybrid corn plants containing the MIR@&34nt, compared to non-transgenic corn
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(isogenic line and commercial hybrid). Studies warbmitted upon which a compositional

analysis was conducted during the 2002 and 2008oseain 6 US corn localities. 58

components in forage and grain were analyzed antpaced statistically. The statistical

significance of the genotype effect for each amalyas determined through a standard
Fisher test (a probability of the F test inferior3% indicates that the difference between
the genotypes was statistically significant). Thedes show that, even though some
significant statistical differences were found, tk values obtained were within the range
and close to the average of the scientific lite@OECD and ILSI); thus the differences
were not considered biologically relevant.

A 49 day study was carried out in broiler chickenetvaluate diets containing MIR604

event grain, compared to the isoline and a commlehgibrid. The results of this study

demonstrated that there were no adverse dietaegtefion chicken that consumed diets
prepared with MIR604 corn grain, compared to dmispared with non-transgenic corn
grain, be it for the direct effect of transgenicoteins on the diet or as a result of
unintentional compositional changes in the graat thight have generated toxic effects or
altered its nutritional value.

It can be concluded then that the MIR604 corn sdadly and nutritionally equivalent to
its non-transgenic counterpart and to conventibghtids.

5 — Allergenicity
Homology with known allergens:

In the bioinformatic analysis (FARRP allergen datsd) for the PMI protein, homology of
8 amino acids contiguous to thgarvalbumin from rana species was found. A studg w
conducted using serum from the single individuadwro be allergic to the-parvalbumin
to demonstrate cross-reactivity. The result didsmatw PMI recognition for the specific
serum; therefore, the sequence identity of botkeprs is not biologically relevant and has
no implication from the allergenicity point of viewhe mCry3A protein demonstrated no
general sequence homology or immunologically relewahen compared to allergens or
pharmacologically active proteins.

Thermo stability

Results demonstrate that mCry3A protein is unstadtletemperature of 65°C and
completely inactive when exposed at 95°C duringntutes.
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In the case of PMI, results demonstrate that 8feminutes of exposure to temperatures of
65°C or higher, the protein is inactivated.

In Vitro digestibility:

Thein vitro digestibility studies (FGS) support the conclusibat it is highly unlikely that
such proteins present stability characteristichéodegradation in simulated gastric fluids
associated to the allergenicity potential.

Results show that proteins are rapidly degradenhi(futes) in simulated mammal gastric
fluids; thus, according to the assessment of théeece, it is concluded that it is highly
unlikely that the MIR604 corn event expresses géaic substances.

6 — Toxicity

The bioinformatic studies conducted for the praefmCry3A and PMI), to determine
amino acid sequence homology with known proteinngxdemonstrated that there are no
significant biological similarities.

The 14 day acute toxicity studies conducted in msiggplying mCry3A and PMI proteins,
demonstrated that there are no acute toxic effasts no adverse effects related to the
treatment when administered to mice high dosesA233/kg pc mCry3A and 5050 mg/kg
pc PMI).

None of the introduced proteins show toxic charsties, that is why; there are no reasons
to conduct sub chronic or chronic toxicity test@sBd on the above, and on the results
obtained from the feeding studies conducted onldsrahicken with event grains, it is
concluded that the MIR604 corn event is unlikelyptesent toxicological risks for humans
and animals.

7 — Conclusion

After performing a complete food risk assessmentthie material submitted by
SYNGENTA S.A. and taking into account that:

* Inheritance studies performed indicated thateh&iMendelian segregation,
« Proteins of new expression in grain are expresséav levels,
* It is substantially and nutritionally equivaléntits non-transgenic counterpart,

* No evidence of similarity or homology with knoywnoteins was found,
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* The studies submitted to evaluate the potentiatginicity demonstrate that no known
allergenic substances are expressed for the mCiiy8Athe PMI protein, similarities to the
a-parvalbumin were found; however, studies conductgidg an immunoreactive serum,
demonstrated that the protein has no allergenipeptes.

It is concluded that the MIR604 corn event is sabsally equivalent to its conventional
counterpart; therefore, it is as safe as and msti@urishing than conventional commercial
hybrid corns.

According to the foregoing, and based on the sifiekinowledge available as well as the
internationally accepted requirements and critdhare are no objections to approve the
MIR604 corn for human and animal consumption.

8 — Resolutions and recommendations
- SENASA Resolution N° 1265/99.
- SENASA Resolution N° 412/02.

- Principles for the risk analysis of food deriviedm modern biotechnology (CAC/GL 44-
2003).

- Guidelines for the safety evaluation of food ded from Recombinant DNA plants
(CAC/GL 45-2003).

- Consensus Document’s for the work on the Safelyavel Foods and Feeds (OECD).
- Resolution of the Ministry of Agriculture, Livestk and Fisheries N° 701/2011.

- ILSI 2007 database.

- Database of allergens (FARRP database).

Buenos Aires, 02/07/2012

" JUAN C. BATISTA
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