Determination of the Safety of Monsanto’s
Combined Trait Product Corn: MON 87460 x MON 89034 x NK603
for Direct use as Food, Feed, and Processing
Food and Feed Safety
The product dossiers on Monsanto’s combined trait product corn: MON 87460 x MON 89034 x NK603 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: MON87460 x MON89034 x NK603 and all progenies derived from crosses of this product for direct use as food, feed and for processing was issued to Monsanto Philippines Inc. on July 10, 2014. The notification is valid for five years and shall expire on July 9, 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 will be included in the List of Approval Registry being prepared by the Department of Agriculture – Bureau of Plant Industry.
This approval is for use as Food, Feed and for Processing only. This does not include cultivation of combined trait product corn: MON 87460 x MON 89034 x NK603 in the Philippines. Food and Feed use of combined trait product corn: MON 87460 x MON 89034 x NK603 and its by-products is therefore authorized as of July 10, 2014 The biosafety notification (No. 14-048) stated that combined trait product corn: MON87460 x MON89034 x NK603 is 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: MON 87460 x MON 89034 x NK603
Applicant:



MONSANTO PHILIPPINES, INC.                                                      

23rd Floor Tower II, Insular Life Corporate Centre,

Insular Drive, Filinvest Corporate City 

Alabang 1781, Muntinlupa City Philippines                                                                  
Plant Species:

Name:


Corn (Zea mays)
Parent Material:         
Inbred corn lines (and/or isolines) developed and produced by Monsanto
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) is a potential toxicant but declines rapidly as the plant grows

Trait Description:

Drought and Herbicide Tolerance and Insect Resistance  

Trait Introduction Method:
Conventional breeding among and between three genetically modified corn events (MON 87460, MON89034 and NK603)
Donor Organisms:  
Bacillus subtilis- source of cspB gene which confers tolerance to water-limited conditions 

Escherichia coli- source of nptII gene which acts as a selectable marker that confers tolerance to certain antibiotics such as neomycin and paromomycin and facilitates selection of plants containing cspB during early product development

Bacillus thuringiensis - a source of (Bt) cry1A.105 and cry2Ab2 genes which confer resistance to lepidopteran insects.

Agrobacterium tumefaciens- source of cp4 epsps coding sequence from which confers tolerance to glyphosate. 

Pathogenicity:  
Bacillus subtilis. B. subtilis is present in many fermented foods, and has a history of safe consumption.
Escherichia coli is a non-pathogenic bacteria and has a history of safe use as antibiotic resistance markers in commercially grown genetically-modified crops.
Bacillus thuringiensis (Bt) has been used commercially in the US for over four decades to produce microbial pesticides. Bt has a history of safe use since 1958 as active ingredients either in Bt microbial pesticides or in biotechnology derived food and feed crops. 

Agrobacterium sp. strain CP4 is not known human and animal pathogens and not commonly allergenic. There is no known population of individuals sensitized to bacterial proteins. 
Proposed Use:


For direct use as food, feed and for processing

II. Background Information

Monsanto Philippines has developed a combined trait product corn: MON 87460 x MON 89034 x NK603 with drought, herbicide tolerance and insect resistance traits. 

On February 13, 2013, Monsanto Philippines Inc., has filed an application with attached technical dossiers to the Bureau of Plant Industry 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: MON 87460 x MON 89034 x NK603 which was developed by conventionally crossing three genetically modified corn events (MON 87460, MON 89034 and NK603) for drought and herbicide tolerance and insect resistance. Relevant scientific publications were also supplied.
A safety assessment of combined trait product corn: MON 87460 x MON 89034 x NK603 was conducted as per Department of Agriculture Administrative Order No. 8 Series of 2002 and Memorandum Circulars Nos. 6 and 8, Series of 2004.  The focus of risk assessment is the gene interaction between/among the five transgenes: cspB, nptII, cry1A.105, cry2Ab2 and cp4 epsps
Review of results of evaluation by the BPI Biotech Core Team completed the approval process.

III. Description of Novel (Introduced) Traits 

MON 87460 was developed through Agrobacterium-mediated transformation of corn using the binary plasmid vector, PV‑ZMAP595.  This plasmid contains two expression cassettes.  The first expression cassette produces Bacillus subtilis cold shock protein B (CSPB) and the second expression cassette produces neomycin phosphotransferase II (NPTII) from Escherichia coli strain K12, a selectable marker that confers tolerance to certain antibiotics such as neomycin and paromomycin.  The insertion of the cspB gene in MON 87460 confers tolerance to water-limited conditions that would otherwise negatively impact yield.  The nptII gene was inserted to facilitate selection of plants containing cspB during early product development.  MON 87460 was chosen for development based on its yield advantage under water-limited conditions compared to the control and absence of negative pleiotropic effects on plant performance.
MON 89034 was developed through Agrobacterium-mediated transformation of corn to produce the Bt insecticidal proteins Cry1A.105 and Cry2Ab2 using the binary plasmid vector PV‑ZMIR245.  The Cry1A.105 and Cry2Ab2 proteins are insect control proteins and act through a toxic action in the midgut of specific lepidopteran insects, such as the Ostrinia nubilalis (European corn borer; ECB), Ostrinia furnacalis (Asian corn borer, ACB), Helicoverpa zea (corn earworm; CEW), Spodoptera frugiperda (fall armyworm; FAW), and Spodoptera litura (common cutworm; CW).  The Cry1A.105 is a chimeric protein consisting of domains I and II from Cry1Ab or Cry1Ac
, a substantial portion of domain III from Cry1F, and the C-terminal domain from Cry1Ac.  The Cry1Ac and Cry1Ab proteins are derived from the common soil bacterium Bacillus thuringiensis (Bt) subsp. kurstaki and Cry1F is derived from Bt subsp. aizawai.  The Cry2Ab2 protein is derived from Bt subsp. kurstaki.  The combination of the two insecticidal proteins provides enhanced insect control relative to first generation products and offers an effective insect-resistance management tool.  

NK603 was developed through microparticle bombardment of plant cells or tissue. NK603 maize has been genetically modified to express the cp4 epsps gene isolated from the Agrobacterium sp. strain CP4, which encodes for the CP4 EPSPS protein. Expression of the CP4 EPSPS protein confers tolerance to glyphosate, a herbicide known to be environmentally-compatible.  The EPSPS enzyme is present in the shikimic acid pathway for the biosynthesis of aromatic amino acids in plants and microorganisms.  Inhibition of this enzyme by glyphosate leads to a deficiency in the production of aromatic acids and lack growth in plants.  The aromatic amino acid biosynthetic pathway is not present in mammalian, avian or aquatic animals.  This explains the selective activity in plants and contributes to the low risk to human health and the environment from the use of glyphosate according to label recommendations. 


Safety of the Expressed Proteins

Based on the modes of action of CSPB, NPTII, Cry1A.105, Cry2Ab2, and CP4 EPSPS proteins, and location of these proteins’ accumulation in the plant cells, any likelihood of interaction with one another is not considered to be significant nor could their interaction lead to production of a new allergen or toxin. Furthermore, there is no known mechanism of interaction among these proteins that could lead to adverse effects in humans or animals.
The bioefficacy data demonstrate that the drought tolerance protein (CSPB), the insect control proteins (Cry1A.105, Cry2Ab2) and the herbicide tolerance protein (CP4 EPSPS) in MON 87460 × MON 89034 × NK603 do not interact in the plant to produce synergistic or antagonistic effects.  There was no evidence of altered yield or altered insecticidal activity against key target insects or altered efficacy of the glyphosate tolerance traits in the combined trait product.  Therefore, the subcellular compartmentalization of each protein is not of concern since the proteins have been shown to not interact.  
Because each protein is not designed to alter the corn plant’s metabolism, and has been shown in the evaluation of each single event (MON 87460, MON 89034 and NK603) to be equivalent to conventional corn, interactions between these previously approved events and proteins are not expected to affect food/feed safety, nor could a mechanism of such interaction affecting their safety be reasonably hypothesized.  
IV. Nutritional Composition (Compositional Analysis)

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.

V. Anti-Nutritional Factors

There are no known anti nutritional factors for individual events. Thus, MON 87460 × MON 89034 × NK603 maize has no known anti nutritional factors.
VI. Regulatory Decision

After reviewing the scientific data and information relevant to the combined traits product MON 87460 × MON 89034 × NK603 maize application of Monsanto Philippines Inc., it is concluded that no interaction was found between/among the combined 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,  feed and for processing.  Monsanto 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 and Memorandum Circular No. 8, Series of 2004 .







