Determination of the Safety of Syngenta’s
Cotton COT102
For Direct use as Food, Feed, or for Processing

Food and Feed Safety

The product dossier on Cotton COT102 was reviewed for safety and nutritional differences compared with the conventional cotton.  The focus of the review was on any new or altered expression trait and changes in composition and nutritional content or value relative to the conventional cotton.  At the end of the safety assessment, a conclusion was made that the Cotton COT102 is as safe as the conventional cotton taking into account dietary impact of any changes in nutritional content or value.
A biosafety permit for Cotton COT102 and all progenies derived from crosses of the product with any conventionally-bred cotton and cotton containing approved-biotech events for direct use as food, feed or for processing was issued to Syngenta Philippines Inc. on September 9, 2015. The said cotton event will be included in the Lists of Approval Registry prepared by the Department of Agriculture- Bureau of Plant Industry. 

This approval is for use as food, feed or for processing only. This does not include cultivation of Cotton COT102 in the Philippines.  Food and feed use of Cotton COT102 and its by-products is therefore authorized as of September 9, 2015. The biosafety permit (No. 15-084) stated that “Cotton COT102 is as safe for human food, livestock feed and for processing as its conventional counterparts”.
 Brief Identification of the Genetically Modified Organism (Living Modified Organism)


Designation:



Insect Resistant Cotton (COT102) 


Applicant:



SYNGENTA PHILIPPINES, INC.
12th Floor, Two World Square

#22 Upper McKinley Rd.

Fort Bonifacio, Taguig City

Plant Species


Name:




Cotton (Gossypium hirsutum)

Parent Material:
Coker 312

Center of Origin:  
The most important agricultural cottons are G. hirsutum and G. barbadense. These are both allotetraploids of New World origin and presumably of ancient cross between Old World A Genomes and New World D genomes. Wild diploid species occur in Australia, the Afro-Arabia and America. Wild tetraploid species occur in the New World (Hawaii, Northeastern Brazil, Galapagos, Mexico, Antilles and certain Pacific Islands, South and Central America , coast of Peru, Ecuador and Galapagos 2 Island, Middle America, West Indies, Polynesia, North Africa, tip of Florida. The wild populations of G. hirsutum are relatively rare and tend to be widely dispersed.
Toxic Factors/Allergen(s):
Cotton oil is used for human consumption and there is very little protein in the oil, cottonseed oil is not a potential source of allergens. Aflatoxins and gossypol are present in the cotton seeds. Gossypol is naturally occurring in the cottonseed while aflatoxin is a fungal secondary metabolite which accumulates during fungal infection


Trait Description:


Insect Resistant Cotton

Trait Introduction Method:
Agrobacterium-mediated transformation

            Donor Organisms:  
Bacillus thuringensis, source of vip3Aa19 gene, coding for the vegetative insecticidal protein VIP3A
Escherichia coli, source of aph4 gene, coding for hygromycin-B phosphotransferase (APH4), an enzyme which confers resistance to the antibiotic hygromycin
            Pathogenicity:  
B. thuringiensis has no known pathogenicity and allergenicity to human, animals and non-target organisms. It has been in commercial use as a microbial pesticide on food crops, including fresh vegetables, for over 30 years.      

E. coli is ubiquitous in the digestive system of vertebrates. 


Proposed Use:


For direct use as food, feed or for processing

Background Information

On November 21, 2012, Syngenta Philippines submitted an application to the Bureau of Plant Industry requesting for biosafety permit under Administrative Order (AO) No. 8 Part 5 for Cotton COT102 which has been genetically modified for insect resistance.

Syngenta Philippines Inc. has provided data on the identity of Cotton COT102, a detailed description of the modification method, data and information on the gene insertion sites, copy numbers and levels of expression in the plant, the role of the inserted genes and regulatory sequences in donor organisms, and full nucleotide sequences. The novel proteins were identified, characterized, and compared to the original bacterial proteins, including an evaluation of their potential toxicity to livestock. Relevant scientific publications were also supplied. 
The petitioner/applicant published the said application on two widely circulated newspapers: Manila Standard Today and The Manila Times on February 15, 2013 for public comment/review. During the 30-day comment period, BPI had not received comment on the said application.
Description of Novel (Introduced) Traits 

Cotton COT102 has been evaluated according to BPI’s safety assessment by concerned agencies [Bureau of Animal Industry (BAI), Bureau of Agriculture and Fisheries Standards (BAFS) and a Scientific and Technical Review Panel (STRP)].  The process involves an intensive analysis of the nature of the genetic modification together with the consideration of safety assessment paradigm, which includes molecular characterization, protein characterization, and food/feed composition.

Syngenta has developed product Cotton COT102 which was genetically modified using Agrobacterium tumefaciens-mediated transformation. It contains two novel genes: vip3A(a) gene from B. thuringiensis strain AB88 coding for the vegetative insecticidal protein VIP3A, and the aph4 gene from E. coli, coding for hygromycin-B phosphotransferase (APH4), an enzyme which confers resistance to the antibiotic hygromycin.
Safety of the Expressed Proteins
The potential toxicity and allergenicity of the VIP3Aa19 and APH4 proteins expressed in Event COT102 cotton was evaluated by acute oral toxicity testing, digestive fate, and heat stability studies. In addition, amino acid sequence homology searches were performed against known toxins and allergens. 
· Studies on the in vitro digestibility with SGF showed that VIP3Aa19 protein was rapidly digested/ degraded completely after one minute incubation. 
· Studies also showed that VIP3Aa19 protein is unstable (Thermolabile) upon heating at temperature 65⁰c and above and that the bioactivity and immunocreactivity are completely loss at 150⁰c to 170⁰c.
· Acute toxicity potential of VIP3Aa19 protein was performed in male and female mice administered a single oral gavage dose of 5000 mg/kg body weight.  No test-related adverse findings were observed, demonstrating that VIP3Aa19 protein is non-toxic to mice, hence not a health risk.
· APH4 protein expressed in transgenic plants was readily digested as conventional dietary protein under typical mammalian gastric condition (SGF) as determined by Western Blot analysis.  Therefore, APH protein will not cause adverse effects on human and animal health.
· Studies on toxin and allergen homologies of protein APH4 showed no significant similarities with any known or putative toxin and shares no biologically relevant amino acid sequence similarity to known or putative allergen.

Neither the VIP3Aa19 protein nor the APH4 protein displayed any of the characteristics of a potential toxin or allergen. Based on this weight-of-evidence approach, it was concluded that the VIP3A and APH4 proteins expressed in event COT102 were extremely unlikely to exhibit mammalian toxicity or allergenicity.

Nutritional Composition (Compositional Analysis)

Key nutritional and anti-nutritional components of fuzzy cottonseed from transgenic line COT102 cotton plants were compared with cottonseed from non-transgenic line Coker 312. The cottonseed was analyzed for proximates (protein, fat, ash, carbohydrates, ADF, NDF, TDF), amino acids, minerals, fatty acids, including cyclopropenoid fatty acids, and gossypol. Data on compositional analyses were compared with published ranges for conventional cotton in the International Life Sciences Institute Crop Composition Database.
Proximate Analysis:

There were no statistically significant differences observed between the proximate composition of COT102 and Coker 312 during the analyses conducted in 2001 and 2002. Mean levels of all proximates were within the ranges of literature values reported for conventionally-bred cotton

Fatty acids:

No significant difference in fatty acid levels were observed between COT102 and Coker 312 cottonseeds in 2001 and 2002. The mean levels of all fatty acids were within the range of reported literature values for conventional cotton line.

Minerals:

Mineral analysis across locations in 2001 showed no statistically significant differences between COT 102 and Coker 312. Mean levels of all minerals were within the range of literature values reported. On the other hand, statistically significant differences in potassium, zinc and copper levels of COT102 and Coker 312 were observed during the mineral analysis in 2002. However, the magnitude of differences were small and mean levels of all minerals, including the potassium, zinc and copper, were within ranges reported in the literature.

Amino acids:

Amino acid analysis for 2001 showed no statistically significant differences in amino acid levels between COT102 and Coker 312. Mean levels of all amino acids were within ranges of literature values except for asparagine, serine, glutamic acid, glycine, cysteine, methionine, and tyrosine. On the other hand, statistically significant differences on amino acid analysis were observed for serine and lysine, however mean levels were within the range of values reported in the literature.

Gossypol and cyclopropenoid fatty acids:

There was no statistically significant difference observed between COT102 and Coker 312 during the total gossypol analysis in 2001. Mean levels of total gossypol were within range of literature values. Gossypol and CPFA analysis were conducted in 2002 which showed no statistically significant differences between levels observed for COT102 and Coker 312. The mean levels of gossypol and CPFA were within the literature values reported for conventionally-bred cotton.

These findings support the conclusion that no biologically significant changes in composition occurred as an unintended result of the transformation process or expression of the transgenes in event COT102 cotton. Therefore, the conclusion based on these data, is that event COT102 cotton is not materially different in composition to conventionally-bred cotton, and likely as safe and nutritious for food and feed use.

Anti-Nutritional Factors

The cyclopropenoid fatty acids (CPFA) including sterculic, malvalic, and dihydrosterculic are unique fatty acids in cotton that are considered undesirable, anti-nutrients (OECD, 2008)

Regulatory Decision


After reviewing the scientific data and information relevant to the application of Syngenta Philippines Inc., it is concluded that Cotton COT102 and all progenies derived from crosses of this product with any conventionally-bred cotton except when such cross involves another transformation event is as safe and substantially equivalent to its unmodified counterpart, and is therefore approved for direct use as food, or feed or for processing.
Syngenta shall duly inform the public of this approval by way of publishing in any one (1) of the top three (3) leading newspapers in the country that imports of this product are covered by conditions for approval as provided in Department of Agriculture Memorandum Circular No. 8, Series of 2003.
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