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Indonesian Law No 18 Year 2012 regarding Food, article 77 verse (2) : “ Undang-Undang Republik Indonesia Nomor 18 Tahun 2012 tentang Pangan, Pasal 77 ayat (2) berbunyi: “Everyone who conducts Food Production activities or processes is prohibited from using raw materials, food additives, and / or other materials produced from Food Genetic Engineering that have not received Food Safety approval prior to distribution” 

Further provision were stipulated in Government Regulation No 28 Year 2004 regarding FoodSafety, Quality and Nutrition; Government Regulation No 21 Year 2005 regarding Biosafety of Genetic Engineered Product; Government Regulation No 39 Year 2010 regarding Biosafety Comission of Genetic Engineered Product; NADFC Regulation No HL.03.1.23.03.12.1563 Year 2012 regarding Guidelines for Assessment of Food Safety for Genetic Engineering Products; and Decision of the Chairman of the Biosafety Commission on Genetic Engineering Products (KKH PRG) Number: KEP-01/KKH/11/2011 concerning the Establishment of the Biosafety Technical Team for Genetically Engineered Products.
In connection with a request from PT. DuPont Indonesia to assess food health for human health on GEP maize TC 1507 before being circulated, TTKH Food Safety Field has conducted food safety assessment on GEP maize TC 1507 event. Implementation of the assessment was carried out based on the Head of POM Regulation Number HK.00.05.23.3541 of 2008 regarding the Guidelines for Genetic Engineering Food Safety Product Review updated with the Head of POM Regulation Number HK.03.1.23.03.12.1563 of 2012 concerning Guidelines for the Assessment of Food Safety for Genetic Engineering Products and letters from the Head of the POM to the Chair of the Biosafety Commission on Genetic Engineering Products (PRG KKH) Number SD.11.05.1.52.07.11.5684 dated July 1, 2011 concerning the Assessment of Food Safety of Genetically Engineered Products (GEP) maize commodities Event TC 1507. 
Based on the results of the study concluded the following matters:
1. The results of the study of genetic information are known that PRG maize event TC 1507 contains one copy of the Cry1F and PAT genes and is stable until the BC4F2 back crossing generation.
2. The results of the food safety assessment concluded that:
a. Maize event TC 1507 were substantialy equivalent with maize conventional 
b. Maize event TC 1507 containing Cry1F protein did not have allergenic potential 
c. Maize event TC 1507 were non toxic material 
3. FSTT evaluate that the proposed GEP Maize TC 1507 event is safe for consumption as food.
4. If new data and information are found that are not in accordance with the food safety data obtained so far, then the GEP Maize TC 1507 food safety status needs to be reviewed.
5. If after the food approval is granted then the product is proven to have a negative impact on human health, the applicant must take control and control measures, and withdraw the GEP maize event TC 1507 from circulation.
6. GEP maize event TC 1507 may not be used as animal feed until obtaining a feed safety certificate.
7. GEP maize event TC 1507 may not be cultivated until it obtains an environmental safety certificate.
Detail report of assessment result and team members were attached on the appendix 1, appendix 2 and appendix 3. 
Jakarta, ..28 Januari 2013

Coordinator of Food Safety in Biosafety Technical Team 
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NIP. 19600120 198603 2 001

Appendix 1. Assessment Summary of Food Safety Maize Event TC1507 
I. Background 
GEP maize event TC 1507 is a genetically modified corn product containing Cry1F protein which provides resistance to certain Lepidoptera insect pests and Phosphinothricin Acetyl Transferase (PAT) proteins that provide tolerance to the glufosinate-ammonium herbicide.
The Cry1F gene donor is Bacillus thuringiensis subsp. aizawai. B. thuringiensis is used safely as a biological pesticide (biopesticide) for at least 40 years (Schnepf et al. 1998; U.S. EPA 1998). B. thuringiensis has no history of causing allergies. There were no reports of allergenicity from the protein B. thuringiensis (U.S. EPA, 1998).
PAT gene donors are Streptomyces viridochromogene, soil bacteria that have been developed as non-selective herbicides. PAT genes have been incorporated into several other food plants to tolerate phosphinothricin and glufosinate-ammonium. There are no adverse effects on human health related to their use in plants (OECD, 1999 and 2002). PAT and S. viridochromogenes proteins (PAT gene sources) do not have a history of causing allergies (U.S. EPA, 1995 and 1997).
Food safety assessment of GEP maize event TC 1507 was conducted based on the Head of NADFC Regulation Number HK.00.05.23.3541 of 2008 concerning Guidelines for Genetic Engineering Food Safety Product Assessment updated with the Head of POM Regulation HK.03.1.23.03.12.1563 of 2012 concerning Guidelines for Security Assessment Genetic Engineering Food Products and a letter from the Head of the POM Agency to the Chairperson of the Food Safety Division of PRG KKH Number SD.11.05.1.52.04.11.03590 dated 13 April 2011 concerning the Genetic Engineering Product Safety (PRG) Assessment of GEP maize Commodities TC 1507 event. TTKH has conducted assessment of GEP maize food safety TC 1507 event based on genetic information and food safety information consisting of substantial equivalence, allergenicity and toxicity as described below.
GEP maize event TC 1507 has secured food certificates in the United States (2001), Korea (2002), South Africa (2002), Japan (2002), Philippines (2003), Mexico (2003), Australia / New Zealand (2003) , China (2004), Argentina (2005), European Union (2006), Colombia (2007), Brazil (2008), Taiwan (2008), Honduras (2009), El Salvador (2009), Singapore (2011), and Uruguay (2011).

II. Genetic Information  
II.1 Genetic Element  
GEP maize event TC 1507 contains two interrelated genes namely the Cry1F gene that encodes the Cry1F protein and is responsible for resistance to Lepidoptera pest insects such as Ostrinia nubilalis, and PAT genes that encode the phosphinothricin acetyl transferase (pat) enzyme responsible as a selection mark for glufosinate-ammonium herbicide. The promoter used for the Cry1F gene is ubiZM1 (ubiquitin Zea mays) with the terminator ORF25 PolyA (3 'polyadenylation signal from ORF25, Agrobacterium tumefaciens). While the promoter and terminator used for PAT genes are CaMV 35S and CaMV 35S 3 'polyadenylation signals.
II.2 
Source of Gene of Interest 
a. The Cry1F gene isolated from B. thuringiensis subsp. aizawai strain PS81I. B. thuringiensis which has long been used as a biological pesticide and is reported to be safe (Schnepf et al. 1998; U.S. EPA 1998). The ubiZM1 promoter comes from the corn plant and the ORF25 PolyA terminator comes from Agrobacterium tumefaciens.
b. b. PAT gene is derived from Streptomyces viridochromogene soil bacteria. Promoter and terminator CaMV 35S comes from the Cauliflower Mosaic Virus.
II.3 
Transformation System 
Assembly of GEP maize TC 1507 event was carried out through a transformation technique with microprojectile bombardment in young embryo explants originating from corn cobs. Plasmid vector used to assemble GEP maize TC events. 
II.4 
Genetic Stability 
Assembly of GEP maize TC 1507 event was carried out through a transformation technique with microprojectile bombardment in young embryo explants originating from corn cobs. The plasmid vector used to assemble GEP maize TC TC event 1507 is PHP8999.

The results of the analysis of genetic stability of gene integration between GEP maize TC 1507 and Southern blot events showed that until the generation of BC4F2 back crosses, gene interes (Cry1F and PAT) can still be detected. The genetic stability of inheritance in insect resistance in GEP maize TC1507 follows the Mendel segregation principle. Data from the Southern blot analysis showed that GEP maize event TC1507 contained one copy of the Cry1F gene and PAT gene. In addition, no backbone sequences from the plasmid transformation PHP8999 were found (Locke, et al. 2001).
Based on the results of the study of genetic information it can be concluded that:
1. GEP maize event TC 1507 contains one copy of the Cry1F and PAT genes;
2. GEP maize event TC 1507 does not contain the backbone sequence of the plasmid transformation PHP8999;
3. Two interrelated genes (Cry1F and PAT) found in GEP maize TC 1507 events are still stable in the BC4F2 reverse cross generation.
4. Two interrelated genes (Cry1F and PAT) found in GEP maize TC 1507 events are inherited following Mendel's law.

III. Food Safety Information 
III.1
Substantial Equivalence
This substantial equivalence assessment of the PRG TC 1507 corn event was carried out by studying the document "Compositional Analysis of Maize Hybrid Line 1507" (Stauffer and Zeph, Dow AgroScience LLC Study Report, No. 98-09-RA-NGLP-012, 29 November 2000).
In the document, it was explained that seed samples and vegetative parts of corn used for composition analysis in the context of substantial equivalence assessment were taken from GEP maize TC 1507 events and non-GEP maize grown during the 1999 experiment in Chile. PRG planting of TC 1507 event and non-GEP maize above was carried out in four places in Chile, namely in the areas of Buin, Viluco, Graneros, and Nancagua. All samples were analyzed at Woodson-Tenent Laboratories Inc., Des Moines, IA, 50313, except for tocopherols analyzed at Pioneer Hi-Bred International, Inc. Analytical Biochemistry Laboratory, Johnston, IA, 50131, both of which have implemented Good Laboratory Practice (GLP).

The composition analysis of corn kernels is: proximate (water, protein, fat, and ash and carbohirate by-difference), acid detergent fiber (ADF), and neutral detergent fiber (NDF), composition of amino acids and fatty acids (palmitate, stearic, oleic, linoleic, linolenic), vitamins B1, B2, E, and folic acid, minerals (calcium, phosphorus, copper, iron, magnesium, manganese, potassium, zinc), tocopherol, trypsin inhibitors, and phytic acid. An analysis of secondary metabolites such as inositol, kumarat acid and ferulic acid was also carried out. Composition analysis carried out on vegetative parts of corn are: proximate (water, protein, fat, and ash and carbohirate by-difference), acid detergent fiber (ADF), and neutral detergent fiber (NDF).

The results of the analysis show that in general the composition of seeds and vegetative parts of GEP maize TC TC 1507 are within the range of the composition of commercial corn.

From the results of the substantial equivalence assessment above, it can be concluded that the GEP maize event TC 1507 is substantially equivalence with non-GEP maize. 

III.2
Alergenicity 
In the analysis of protein allergenicity, proteins that were cloned and purified were used from Pseudomonas fluoresence microbes. Proteins from these microbes were first analyzed to ensure that the Cry1F and PAT proteins from bacteria were identical to the Cry1F and PAT proteins derived from GEP maize TC 1507 event. Protein characterization of P. fluoresence and GEP maize TC 1507 events was performed using the SDS PAGE method detection of glycoprotein, Western blot and MALDITOF. Both proteins are found to be the same in terms of immunoreactivity, finger print peptides, and the absence of glycosylation (Korjagin, 2000).

III.2.1 Bioinformatics Analysis
The results of bioinformatics evaluation with the FARRP program indicate that the amino acid sequences of Cry1F and PAT proteins do not show significant homology with protein allergens or toxins in the database (Krauss, 2010).
The homology analysis of proteins with allergen proteins using FASTA34 did not show similarities to eight or more sequential amino acids between Cry1F and PAT proteins with sequences of protein allergens and toxins in the database. Likewise, no similarity is found in part 80 of sequential amino acids (Krauss, 2010).

III.2.2 Cry1F Protein Concentration Analysis 
The Cry1F protein in the GEP maize seed TC 1507 event was found at a concentration of 0,0009% of the total protein, while the PAT protein could not be detected in the PRG sample TC 1507 corn seed (Stauffer and Rivas, 1999).

III.2.3 Protein Stability Analysis
In digestibility studies using simulations of stomach acid and pepsin (Korjagin and Ernest, 2000) and intestinal fluids containing trypsin, it was shown that Cry1F and PAT proteins were rapidly and extensively degraded by pepsin (Korjagin and Ernest, 2000, Brooks, 2000 ) Both proteins are denatured at 75oC or 90oC for 30 minutes (Herman, 2000).
PAT enzymes in addition to not having characteristics related to allergens or food toxins, also do not have an N-glycosylation side (Herouet, et. Al., 2005).

Based on the results of the allergenicity study, it can be concluded that the GEP maize event TC 1507 containing the Cry1F and PAT proteins did not show any potential for allergic reactions.

III.3
Toxicity 
III.3.1 Acute Oral Toxicity  

III.3.1.1 Cry1F Protein 
Testing of acute oral toxicity of Cry1F protein has been reported (Kuhn, 1998). The material tested was a protein bacterial cell 1599-39. Based on the research report (Evans, 1998), it was concluded that the Cry1F protein produced by B. thuringiensis has the same biochemical and biological properties as the Cry1F protein produced by the PRG TC TC 1507 event. The material used as a control is carboxymethyl cellulose (CMC) in the form of a solution with a concentration of 2% (b / v). The protein to be tested is dissolved in 2% (b / v) CMC solution, to obtain a protein concentration of 15%.

The experimental animals used were Albino mice, HSD: ICR (CD-1), which were obtained from Harlan Sprague Dawley, Inc., Indianapolis, IN. Mice that were used were 5 male and 5 female, around 5 weeks old, with male body weight (26.8 - 29.4 grams) and females (24.9 - 26.9 grams). Each mouse is given an identification mark on the ear (ear punch) and marked with a cage card. All mice are allowed to adapt to the laboratory environment (quarantine period) for 5 days, before being used in testing.

Mice are kept in stainless steel cages (suspended, wire bottom). Each cage consists of 5 mice per cage (male and female separated). The mice cage is placed in a room with humidity (RH) of around 30-80% and the temperature is around 22 + 3 oC, and lighting is continuously regulated 12 hours dark and 12 hours bright. Indoor air is replaced 10-12 times per hour.

The ration (PMI Feeds Inc. # 5008) is given in ad libitum, except on the day of the administration of the test and control ingredients (about 16 hours before administration). Drinking water used is in the form of municipal water supply, which is given in ad libitum.

The test is done by mixing the test material (Cry1F protein) with 2% (b / v) CMC solution to obtain a protein concentration of 15%. The amount of solution given is based on the body weight of each mice (33.7 ml / kg body weight), and is given twice (halfway) at intervals of about 1 hour, using ball-tipped intubation needle syringes and stainless steel .

The dose given is 5050 mg / kg BB. Test and control materials were given one time gavage on day 0, and testing was carried out for 14 days. Observations made during live animals included: weight (on days 0, 7 and 14), mortality and morbidity, clinical signs (signs of poisoning), which were carried out 3 times on day 0 and as many as 2 times on day 1 to day 14. Postmortem observations (after animals are switched off using CO2) include: gross necropsy and recording all abnormalities.

The test results show that: (1) there are no sick or dead mice during the test. (2) estimated acute oral LD50 value, estimated to be greater than 5050 mg / kg BB; (3) during the testing period, all mice appear normal, there are no clinical signs of poisoning; (4) in general the body weight of mice is not affected by the administration of Cry1F protein; and (5) no abnormalities in the organs in mice were found.
Under the experimental conditions above, it can be concluded that the acute oral LD50 of the Cry1F protein is greater than 5050 mg / kg BW. Thus it can be concluded that the Cry1F protein is not toxic to mice.
III.3.1.2 Protein PAT
Testing of acute oral toxicity of PAT proteins has been reported (Brooks, 2000). The material tested was in the form of microbial PAT protein (FL). Based on the research report (Korjagin, 2000), concluded that the PAT protein produced by B. thuringiensis had the same biochemical and biological properties (equivalent) with the PAT protein produced by TC 1507 corn. The material used as a control was carboxymethyl cellulose ( CMC) in the form of a solution with a concentration of 5% (b / v)
The experimental animals used were CD-1 mice obtained from Charles River Laboratories Inc. (Portage, MI) with a body weight of about 29.4 -32.1 grams at the time the experiment began. Mice experience acclimatization in the laboratory for at least 2 weeks, before the experiment begins. Mice are given an identification code number. The mice cage is placed in a room with humidity (RH) of around 40 - 70% and the temperature is around 22 + 3 oC, and lighting is regulated continuously 12 hours dark and 12 hours bright. Indoor air is replaced 13-15 times per hour. Mice were given Purina Certified Rodent Lab Diet # 5002 ration in the form of pellets in ad libitum. Mice are given municipal water in ad libitum.

The testing procedures are as follows: 5 male mice and 5 female mice were given microbial PAT (FL) protein in a single (single dose) 6000 mg / kg body weight (containing around 5000 mg PAT / kg BW) as a suspension (concentration 25 %, b / v) in a 5% methyl cellulose solution, which is given twice within 1 hour. The control group (5 males and 5 females) were subjected to a 5% methyl cellulose solution. The trial was carried out for 15 days.

All mice were observed twice a day during the experiment. Mice were weighed on the first day (before administration of the tested material), day 2, day 8 and day 15. All mice were discharged at the end of the experiment (day 15) after being anesthetized using methoxyflurane vapors, for all internal organs to be observed.
The test results showed that: (1) until the end of the test there were no dead mice, (2) there was no effect of giving microbial PAT protein (FL) to mice body weight, and (3) there were no clinical abnormalities in mice due to microbial PAT protein administration (FL).

Under the test conditions mentioned above, it can be concluded that LD50 microbial PAT protein (FL) in male and female CD-1 mice is greater than 6000 mg / kg BW. Thus it can be concluded that microbial PAT protein (FL) is not toxic to mice.
III.4 Broiler Feeding Study 
Feeding studies have been carried out in broiler chickens reported (Zeph, 2000). The material tested consisted of reference corn seeds (Yellow dent corn Bin # 1; Yellow dent corn Bin # 2; Yellow dent corn Bin # 3; and Yellow dent corn Bin # 4); control corn kernels (Hybrid Mycogen Seeds 7250); and test corn kernels (B.t. Cry 1F Maize 1507 hybrid and B.t. Cry 1F Maize 1360 hybrid).

The experimental animals used were commercial male broilers (Cobb x Cobb) obtained from Mountaire Hatchery, Pricess Anne, MD 21853; 0 days old (day of hatch), 245 birds.The chicken cages are 49 pieces, measuring 18 x 24 inch2 apart from each other to avoid cross contamination. One cage contains 5 chickens. Lighting is carried out continuously (24 hours). Cages, floors, feed places and drinking water are sanitized before use (on day 0). In addition to ventilation, the room where the cage is also given heating (forced air heat) and lights on each cage. Drinking water is given in ad libitum.

The experimental design carried out was as follows: on day 0, 245 male broilers were randomly divided into 7 groups according to treatment (35 per treatment); each group consists of 7 replications (cages), each of which consists of 5 chicks. All chicks are given an identification mark (wingband). Group (1): yellow dent corn bin # 1, group (2): yellow dent corn bin # 2, group (3): yellow dent corn bin # 3, group (4): yellow dent corn bin # 4, group ( 5): hybrid Maize 7250 control, group (6): Bt Cry1F Maize 1507 hybrid, and group (7): B.t. Cry1F Maize 1360 hybrid. The experiment was carried out for 42 days: the starter period of days 0 to 20, the grower period of the 21st to 42nd days.

Feed is formulated according to the reference material, control and test. Feed consists of a mixture of commercial soybeans, which are formulated to meet the requirements of the National Research Council's Nutrient Recommendations for Chickens (NRC, 1994 - 9th edition). Feed formulations are distinguished for starters and for growers. Corn mixed in starter feed was 54.21% while for grower it was 57.03%. The treatment, control and reference feed is given continuously for 42 days in ad libitum: day 0 to day 20 for starter feed; 21st day to 42nd day for grower feed.
The tested corn (hybrid corn seeds from Cry1F 1507 and 1360) and control corn (hybrid corn seed 7250), were analyzed to determine the expression of Cry1F protein using specific Enzyme Linked Immunoabsorbent Assay (ELISA). The analysis showed that the Cry1F protein was not detected in control corn.

Observations carried out during the experiment included: (a) mortality, recorded every day from day 0 to day 42; (b) individual weight and weight gain recorded every day; and (c) feed conversion (corrected body weight). Feed conversion is calculated for each cage, for periods 0 - 20 and 21 - 42, but reported for 42 days of trial.
The experimental results showed that there were no statistical differences for all test parameters between the treatment group, the control group and the reference group, with details as follows: (a) chicken mortality ranged from 2.9 to 5.7%; (b) chicken body weight on day 0 ranged from 0.043 to 0.044 kg per head; (c) chicken body weight on day 42 ranged from 1,730 to 1,761 kg per head; (d) chicken weight gain ranged from 0.040 to 0.041 grams / chicken / per day; and (e) feed conversion ranges from 1,775 to 1,808 kg.

Based on the results of these experiments it can be concluded that Cry1F 1507 (GEP maize event TC 1507) is considered to have a nutritional value comparable to commercial hybrid corn.
IV. Summary 
On the basis of the results of a study of genetic information, substantial equivalence, allergenicity and toxicity are summarized as follows:

1. The results of the study of genetic information are known that GEP maize TC 1507 event contains one copy of the Cry1F and PAT genes, and is stable until the BC4F2 back cross generation.

2. The results of the food safety assessment concluded that:

a. GEP maize TC TC 1507 is substantially commensurate with non-GMO corn;
b. The GEP maize event TC 1507 containing the Cry1F protein and PAT protein does not indicate the potential for causing allergies; and
c. GEP maize event TC 1507 belongs to a class of non-toxic ingredients.
3. TTKH considers that the GEP maize event TC 1507 proposed is safe for consumption as food.

4. If new data and information are found that are not in accordance with the food safety data obtained so far, then the food security status of the GEP maize TC 1507 event needs to be reviewed.

5. If after the food is secured, then the product is proven to have a negative impact on human health, the applicant must take control and control measures, and withdraw the PRG TC TC 1507 event from circulation.

6. GEP maize event TC 1507 may not be used as animal feed until obtaining a food safety certificate.

7. GEP maize event TC 1507 may not be cultivated until it obtains an environmental security certificate.
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(Core Team Of FSTT)

	· Prof. Dr. Dedi Fardiaz, M.Sc.
	IPB, Member of FSTT

	· Prof. Dr. Deddy Muchtadi, MS
	IPB, Member of FSTT

	· Prof. Dr. Maggy T. Suhartono
	IPB, Member of FSTT

	· Dr. M. Herman
	ICABIOGRAD, Member of FSTT

	· Yusra Egayanti, S.Si. Apt.
	NADFC, Member of FSTT

	
	

	
	

	5. Assessment Date
	:  14 January 2013

(Pleno FSTT GEP)

	FSTT
	

	· Ir. Tetty Helfery Sihombing, MP.

	Coordinator of FSTT (NADFC)

	· Yusra Egayanti, S.Si. Apt.
	Co-coordinator FSTT 

	· Dr. Bambang Risdiono P.
	Coordinator of Feed Safety Technical Team  (ICARD, Ministry of Agriculture)

	· Dr. Ir. Bahagiawati A.H, M.Sc.

	Co-coordinator of Feed Safety Technical Team  Pakan (ICABIOGRAD, Ministry of Agriculture)

	· Antung Dedi Radiansyah, MPi


	Coordinator of Environment Safety Technical Team (Ministry of Environment)


	Member of Food Safety Technical Team 

	· Prof. Dr. Ir. Deddy Muchtadi, MS 
	IPB

	· Prof. Dr. Ir. Dedi Fardiaz, MSc
	IPB

	· Prof. Dr. Ir. Maggy T. Suhartono, MS
	IPB

	· Dr. M. Herman
	ICABIOGRAD, Ministry of Agriculture

	· Dr. Dahrul Syah
	IPB

	· Dr. Tri Joko Santoso
	ICABIOGRAD, Ministry of Agriculture

	· Dra. Daroham Mutiatikum, MSi
	Health Research, Ministry of Health 

	· Drh. Sukirno, MP.APVet
	NADFC
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