Decision for the Safety Assessment of

Syngenta’s corn GA21 x T25,

 for Direct Use as food and feed or for processing

Food and Feed Safety
The product dossiers on Syngenta Philippines’ combined trait product corn: GA21 x T25 were reviewed for safety and nutritional differences compared with the conventional corn. The focus of the food/feed safety assessment is based on three major issues/concerns regarding stacked genes from different sources namely: a) gene interaction; b) effect on metabolic pathways and c) differential gene expression due to stacking.
A biosafety notification for combined trait product: corn GA21 x T25 and all progenies derived from crosses of the product with any conventionally bred corn and corn containing approved-biotech events for direct use as food, feed or for processing was issued to Syngenta Philippines Inc. on the 28th day of October  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 (DA AO8), Series of 2002, and Memorandum Circular 8, Series of 2004. The said combined trait product was included in the Lists of Approval Registry being prepared by the Department of Agriculture – Bureau of Plant Industry.
This approval is for use as Food, Feed and Processing only. This does not include cultivation of combined trait product corn GA21 x T25 in the Philippines. Food and Feed use of combined trait product corn: GA21 x T25and its by-products is therefore authorized as of 28th day of October 2014. The biosafety notification (No. 14-054) stated that combined trait product corn: GA21 x T25 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 corn: GA21 x T25
      Applicant:



Syngenta Philippines, Inc. 
Plant Species:
Name:


corn (Zea Mays)
Parent Material:         
Inbred corn lines (and/or isolines) developed and produced by Syngenta
Center of Origin:        
Mexico and Central America
Toxic Factors/Allergen(s):   Trypsin inhibitor, phytic acid, and  secondary metabolites such as  raffinose,  ferulic acid and p-coumaric acid are  present in  low amount  2-4 dihydroxy-7-methoxy-2H-1, 4 benzoxazin- 3(4H)- one (DIMBOA)   a potential toxicant but declines rapidly as the plant grows

Trait Description:
Herbicide (glyphosate and glufosinate) tolerance 

Trait Introduction Method:
Conventional breeding

Donor Organisms:
Zea mays L. a source of mepsps gene 
Streptomyces viridochromogenes, source of pat gene which encodes for phosphinothricin acetyltransferase
Pathogenicity:
Zea mays, source of mepsps gene, has been traditionally used as food and feed for many years and has shown no adverse effect on human/animal health.    

Streptomyces viridochromogenes is a non-pathogenic microorganism. No overall homology was found with known toxins and pathogens.
Proposed Use:

For direct use as food, feed and for processing

II. Background Information

Syngenta Philippines Inc. has filed an application with attached technical dossiers to the Bureau of Plant Industry (BPI) on June 25, 2014 for a biosafety notification for direct use as food, feed and for processing under Administrative Order (AO) No. 8 Part 5 for stacked trait product corn: GA21 x T25 which has been genetically modified for tolerance to glyphosate and glufosinate herbicides.
A safety assessment of combined trait product corn: GA21 x T25 was conducted as per Department of Agriculture Administrative Order No. 8 Series of 2002 and Memorandum Circular 8, Series of 2004.  The focus of risk assessment is the gene interactions of the two proteins: mEPSPS (modified 5-enolpyruvylshikimate-3-phospahate synthase) and PAT (phospinotricin acetyltransferase).

Review of results of evaluation by the BPI Biotech Core Team completed the approval process.

III. Description of Novel (Introduced) Traits 

GA21 and T25 corn is a stacked hybrid developed by crossing the single events GA21 and T25 using conventional breeding techniques. 
Corn plants derived from transformation event GA21 produce a double mutated 5-enolpyruvylshikimate-3-phospahate synthase (mEPSPS) protein that confers tolerance to herbicide products containing glyphosate. Corn plants derived from transformation event T25produce a phosphinotricin acetyltransferase (PAT) enzyme that confers tolerance to glufosinate ammonium herbicides. Accordingly, the GA21 x T25 corn hybrid produces the transgenic proteins present in Ga21 and T2 corn
The mEPSPS protein has low affinity for glyphosate, thus when plants expressing the mEPSPS protein are treated with glyphosate, the plants are unaffected. The continued action of the tolerant mEPSPS enzyme provides the plant’s need for aromatic amino acids. Glyphosate kills plants by inhibiting the enzyme 5-enolpyruvylshikimate-3-phosphate (EPSPS). This enzyme is a critical step in the Shikimic Acid Pathway for the biosynthesis of aromatic amino acids in plants and microorganisms, and its inhibition leads to the lack of growth in plants. The PAT protein detoxifies glufosinate ammonium, the active ingredient in the herbicide Basta through acetylation of the phosphinothricin, leading to N-acetyl-glufosinate (NAG) and 2 further metabolites, 3-methylphosphinicopropionic acid (MPP) and 3-methylphosphinicoacetic acid (MPA). Glufosinate ammonium inhibits the glutamine synthetase in plants, resulting in an accumulation of ammonia in plants tissues leading to its death. Transgenic plants expressing the pat gene are protected from the herbicide glufosinate-ammonium. 
Safety of the Expressed Proteins

Studies conducted showed that the two proteins produced in GA21 x T25 hybrids (mEPSPS and PAT) do not have homology to any known mammalian toxin and allergen. There is no evidence that the two proteins will interact to form new toxin or allergen since each has distinct mode of action and are not likely to interact. 
The modes of action of the EPSPS and PAT proteins are different and no interaction has been detected based on protein expression levels. The protein expression in single events is similar to that in the stack implying that there have been no detectable unexpected effects on plant metabolism. Kishore et al., 1988 presented that EPSPS catalyzes the reversible transfer of carboxylvinyl moiety of PEP (phosphoenolpyruvate) to S3P (shikimate 3 phosphate) which yield EPSP (5-enolpyruvylshikimate-3-phospahate synthase) and Pi (inorganic phosphate). While De Block et al., 1987 presented that the bar gene encodes a phosphinotricin acetyl transferase that detoxifies gufosinate ammonium and acetylates the free NH2 group of PPT (phosphinotricin) and thereby prevents autotoxicity in the producing organisms.
Since the modes of action of the two gene products are different, the gene products will not be involved in the same metabolic pathway. PAT protein has an enzymatic activity, but no endogenous substrate for the PAT protein has been identified in the maize plant.  The modified EPSPS enzyme is involved in the production of the aromatic amino acids: tyrosine, phenylalanine, and tryptophan.  
IV. Nutritional Composition (Compositional Analysis)

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

 Levels of anti-nutritional factors between individual single events and non-transgenic counterparts are not biologically different.
VI. Regulatory Decision

After reviewing the scientific data and information relevant to the combined trait product corn GA21 x T25 application of Syngenta Philippines Inc., it is concluded that no interaction found between the stacked traits. Hence, this plant product was found to be as safe as its conventional corn and can substitute for its traditional counterpart for direct use as food, feed and for processing and is therefore approved for direct use as food, or feed or for processing. Syngenta 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 DA AO #8.
