Determination of the Safety of Pioneer Hi-Bred Philippines, Inc.
Combined Trait Product Maize TC1507 x DAS59122 x MON810 x MIR604 x NK603
for Direct Use as Food and Feed or for Processing
Food and Feed Safety
The product dossier on Pioneer Hi-Bred’s combined trait product maize TC1507 x DAS59122 x MON810 x MIR604 x NK603 was reviewed for safety and nutritional differences compared with conventional maize. The food and feed safety assessment focused on the potential for gene interaction, effect on metabolic pathways and differential gene expression due to stacking. The review concluded that there is no evidence of interaction of the resulting gene products and therefore, the combined trait product maize TC1507 x DAS59122 x MON810 x MIR604 x NK603 will not pose any significant risk to human and animal health.
A biosafety notification for combined trait product maize TC1507 x DAS59122 x MON810 x MIR604 x NK603 and all progenies derived from crosses of the product with any conventionally bred maize and maize containing approved-biotech events for direct use as food and feed or for processing was issued to Pioneer Hi-Bred Philippines Inc. on October 28, 2014. The notification is valid for five years and shall expire on October 27, 2019 subject to the terms and conditions set forth in DA Administrative Order No. 8, Series of 2002, and Memorandum Circular No. 8, Series of 2004. The said combined trait product was included in the Approval Registry (Annex 1-A) prepared by the Department of Agriculture – Bureau of Plant Industry. 

The approval for TC1507 x DAS59122 x MON810 x MIR604 x NK603 is for direct use as food and feed or for processing only and does not include cultivation of the combined trait product maize in the Philippines. Food and feed use of the combined trait product maize TC1507 x DAS59122 x MON810 x MIR604 x NK603 and all its by-products is therefore authorized as of October 28, 2014. The biosafety notification (No. 14-053) stated that combined trait product maize TC1507 x DAS59122 x MON810 x MIR604 x NK603 is as safe for human food, livestock feed and for processing as its conventional counterparts.
I. Brief Identification of the Genetically Modified Organism (Living Modified Organism)

Designation:
Combined trait product maize TC1507 x DAS59122 x MON810 x MIR604 x NK603
Applicant:



Pioneer Hi-Bred Philippines, Inc. 
8 Floor iSquare Building

15 Meralco Avenue

Ortigas Center, Pasig City

Plant Species:

Name:



Maize
Parent Material:         
Inbred maize lines (and/or isolines) developed and produced by Pioneer Hi-Bred International, Inc.
Center of Origin:        

Mexico 
Toxic Factors/Allergen(s):  

No known toxicants
Trait Description:


Insect protection and herbicide resistance
Trait Introduction Method:
Conventional breeding

Donor Organisms:  
Bacillus thuringiensis var. aizawai strain PS811 is the source of the cry1F gene which encodes the Cry1F protein that confers protection against certain lepidopteran pests.

Bacillus thuringiensis strain PS149B1 is the source of the cry34Ab1 and cry35Ab1 genes which encode the Cry34Ab1 and Cry35Ab1 proteins that together confer protection against certain coleopteran pests, including the Western corn rootworm (Diabrotica virgifera virgifera).  

Streptomyces viridochromogenes is the source of the pat gene which encodes that PAT protein that confers resistance to the herbicidal active ingredient glufosinate-ammonium.

Bacillus thuringiensis var. kurstaki, strain HD-1 (B.t.k), is the source of the cry1Ab gene which encodes the Cry1Ab protein that confers protection against certain lepidopteran pests.

Bacillus thuringiensis subsp. tenebrionis is the source of the modified cry3A gene which encodes the mCry3A protein that confers protection against certain coleopteran pests, including WCR.
Escherichia coli, is the source of phosphomannose isomerase (pmi) gene which encodes the enzyme phosphomannose isomerase (PMI) that allows the plants to utilize mannose as a carbon source and is used as a selectable marker.

Agrobacterium sp. strain CP4, is the source of the cp4 epsps gene which encodes the CP4 EPSPS protein that confers resistance to the herbicidal active ingredient glyphosate.
Pathogenicity:  
Bacillus thuringiensis var. aizawai is found naturally in soil worldwide with no known mammalian health effects reported.  It has been in commercial use as a microbial pesticide on food crops, including fresh vegetables, for over 30 years. The safety to humans, animals, and the environment of the donor organism, Bt, is widely accepted.


Bacillus thuringiensis subsp. tenebrionis is a common soil bacterium. Bt strains have a long history of safe use as microbial insecticides with no reported allergenic and toxic responses, establishing basis for the lack of allergenic or toxic concern for the mCry3A protein.    
Bacillus thuringiensis strain PS149B1, a common Gram-positive soil bacterium, produces insecticidal proteins that are very selective in toxicity to specific organisms in the genus Diabrotica.
Streptomyces viridochromogenes, a common aerobic soil actinomycete, has no known adverse environmental or toxicological effects and has no known record toxicity, allergenicity or pathogenicity to human beings and animals. 

Escherichia coli is a Gram-negative, facultatively anaerobic, rod-shaped bacterium, which is ubiquitous in the digestive system of vertebrates.

Bacillus thuringiensis var. kurstaki, a common soil bacterium, has been shown to be non-toxic to humans, other vertebrates and beneficial insects.  Bt strains have been used commercially in the US since 1958 to produce microbial-derived products with insecticidal activity.  

Agrobacterium tumefaciens is a common soil bacterium that has a natural ability to transfer genetic material to plant cells. Agrobacterium-mediated transformation is the most common method used for genetic engineering of plants.
Proposed Use:

For direct use as food and feed or for processing

II. Background Information

Pioneer Hi-Bred Philippines, Inc. has filed an application with attached technical dossiers to the Bureau of Plant Industry on June 13, 2014 for a biosafety notification for direct use as food and feed or for processing under Administrative Order No. 8, Part 5 for stacked trait product maize TC1507 x DAS59122 x MON810 x MIR604 x NK603 which has been genetically modified for insect (lepidopteran and coleopteran) protection and herbicide resistance.
A safety assessment of combined trait product maize TC1507 x DAS59122 x MON810 x MIR604 x NK603 was conducted as per Department of Agriculture Administrative Order No. 8, Series of 2002 and Memorandum Circular No. 8, Series of 2004.  The risk assessment focused on the gene interaction, effect on metabolic pathways and differential gene expression between/among the transgenes.
The Public Information Sheet (PIS) of the said application was published in Malaya Business Insight and The Daily Tribune on September 3, 2014 for public comments/review. BPI received no comment on the petition during the 15-days comment period.
Review of results of evaluation by the BPI Biotech Core Team completed the approval process.

III. Description of Novel (Introduced) Traits 

TC1507 x DAS59122 x MON810 x MIR604 x NK603 maize was derived from conventional breeding methods between progeny of genetically modified individual events.
The TC1507 maize was generated by the insertion of a synthetic truncated cry1F gene from Bacillus thuringiensis (Bt) ssp. aizawai and a gene for phosphinothricin acetyltransferase (pat) isolated from Streptomyces viridochromogenes. The Cry1F protein confers protection against certain lepidopteran pests, including the European maize borer (ECB, Ostrinia nubilalis). The PAT protein confers resistance to the herbicidal active ingredient glufosinate-ammonium.

The DAS59122 maize was generated by the insertion of the cry34Ab1 and cry35Ab1 genes, both isolated from Bt, and the pat gene. The Cry34Ab1 and Cry35Ab1 proteins together comprise an active insecticidal crystal protein that confers protection against certain coleopteran pests, including Western corn rootworm (WCR, Diabrotica virgifera virgifera). The PAT protein confers resistance to the herbicidal active ingredient glufosinate-ammonium.

The MON810 maize was generated by the insertion of the cry1Ab gene, which was isolated from Bt to produce the event MON-ØØ81Ø-6. The Cry1Ab protein confers protection against certain lepidopteran pests, including ECB.

The MIR604 maize was generated by the insertion of a modified cry3A gene isolated from Bt ssp. tenebrionis and a gene for phosphomannose isomerase (pmi) isolated from Escherichia coli (E. coli). The mCry3A protein confers protection against certain coleopteran pests, including WCR. The enzyme PMI, encoded by the pmi gene, was used as a selectable marker for transformation.
The NK603 maize was generated by the insertion of the 5-enolpyruvylshikimate-3-phosphate synthase (epsps) gene, isolated from Agrobacterium strain CP4. The CP4 EPSPS protein confers resistance to the herbicidal active ingredient glyphosate.
IV. Safety of the Expressed Proteins

The proteins expressed individually in TC1507 x DAS59122 x MON810 x MIR604 x NK603 maize have no similarity in any of the sequences of known allergenic proteins. All of the inserted genes: cry1F, pat, cry34Ab1, cry35Ab1, cry1Ab, mcry3A, pmi and cp4 epsps and their gene products have history of safe use and have been assessed as safe for use as food and feed by various regulatory agencies in many countries.    

Based on a weight of evidence approach, the TC1507 x DAS59122 x MON810 x MIR604 x NK603 maize is substantially equivalent to conventional maize.  The protein concentration in TC1507 x DAS59122 x MON810 x MIR604 x NK603 maize is comparable to protein concentrations in the parental events.   Unintended effects are no more likely to occur in a GM crop than they are in conventionally bred crops (Cellini et al. 2004).  There are no reports of a novel toxin or allergen being produced as a result of conventional breeding (Steiner et al., 2013).  Therefore, there is no evidence to suggest that a new allergen or toxin was produced in the TC1507 x DAS59122 x MON810 x MIR604 x NK603 maize breeding stack.   

No interaction among the expressed proteins that would affect the stability and expression level of the individual genes has been reported in the literature.

V. Nutritional Composition (Compositional Analysis)

Statistically significant differences were not observed in the across sites analysis between TC1507 x DAS59122 x MON810 x MIR604 x NK603 maize and the control maize for any of the analytes of proximate and fiber, fatty acid, amino acid, mineral, vitamin secondary metabolite and anti-nutrient.
The nutrient composition of grain derived from TC1507 x DAS59122 x MON810 x MIR604 x NK603 maize was comparable to grain derived from the near-isoline control maize.

The World Health Organization (1995) stated that when two plants that are substantially equivalent to conventional varieties are crossed by conventional breeding techniques, the combined trait product is expected to be substantially equivalent to the single event products.

VI. Anti-Nutritional Factors

There are no known anti-nutritional factors for the individual events. Thus, TC1507 x DAS59122 x MON810 x MIR604 x NK603 maize has no known anti-nutritional factors.
VII. Regulatory Decision

After reviewing the scientific data and information relevant to the combined trait product maize TC1507 x DAS59122 x MON810 x MIR604 x NK603 application of Pioneer Hi-Bred Philippines Inc., it is concluded that there is no evidence of interaction of the resulting gene products in the combined trait product, hence this plant product was found to be as safe as its conventional maize and can substitute for its traditional counterpart for direct use as food and feed or for processing and is therefore approved for direct use as food and feed or for processing.  Pioneer Hi-Bred Philippines, Inc. is hereby notified that it may proceed with the activities for the above product for direct use as food and feed or for processing following all existing rules and regulations consistent with Department of Agriculture Administrative Order No. 8, Series of 2002.
