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[bookmark: _GoBack]I.	Introduction
GA21 maize is the product of Syngenta claimed to provide benefit on tolerance against glyphosate herbicide.  This GM Maize has no different compare its non GM except for its tolerance to Glyphosate.GA21 maize has been used as a food and or feed in 14 countries namely United States (1996), Japan (1999), Canada (1999), Australia (2000), South Africa (2002), South Korea (2002), Mexico (2002), Philippines (2003), Taiwan (2003), China (2004), Argentina (2005), European Union (2006), Russia (2007), and Brazil (2008). 
Food Safety Technical Team has conducted food safety assessment for GA21 maize based on genetic information and food safety information consisting of substantial equivalence, allergenicity, and toxicity,  according to the Regulation of Indonesia’s National Agency for Drug and Food Control (NADFC/BPOM) Number HK.00.05.23.3541 of 2008 concerning Guidelines of Food Safety Study for Genetically Modified Products. Summary of assessment are specified below.
II.	Genetic Information
II.1	Genetic Element
GA21 maize contains one novel genes namely mepsps gene (mutated/modified maize EPSPS). mEPSPS expresses a mutated maize 5- enolpyruvylshikimate-3-phosphate synthase enzyme (mEPSPS) that confers tolerance to herbicide products containing glyphosate
Promotor and terminator used for mepsps genes are r-act (rice actin) from rice and NOS (nopaline synthase) from Agrobacteria tumefaciens.


II.2	Gene Source
mepsps gene derived from a wild type maize, the modification has been introduced to confer resistance to herbicide products containing glyphosate and results in two specific changes to the wild type maize EPSPS. These changes are at amino acid position 102 (threonine to isoleucine) and 106 (proline to serine). Thus event GA21 maize contains mEPSPS (mutated/modified EPSPS). mepsps gene confers tolerance to herbicide products containing glyphosate.

II.3	Transformation Method
Plasmid pDPG434 is the vector used for the transformation of GA21. Event GA21 maize was produced via microprojectile bombardment of maize suspension culture cells. The plasmid is derived from a pSK- vector which is commonly used in molecular biology and is derived from pUC19. The NotI restriction fragment containing the expression cassette was used for the transformation. The restriction fragment containing mEPSPS, but origin of replication, bla gene or partial lacZ sequence is not present.

II.4	Genetic Stability
The Southern blot hybridization data provided confirmation that introduced novel genes to GA21 maize is segregated as single loci following Mendelian Inheritance Law. The result showed that the inserted gene of pDPG434 is stable up to generation of back-cross three
II.5. Conclusion
Based on genetic information data it can be concluded that:
a. The gene of interest (mEPSPS) introduced into event GA21 is derived from maize and does not list the protein as an allergen 
b. Gene interest introduced to GA21 maize remain stable up to the generation of back-cross 3 (BC3);
c. GA21 maize contains 1 copy of vector fragment which carried mepsps genes 	Comment by Dewi Rakhmawaty Fadlilla IDJA: Berbeda dengan dossier yang disubmit, apakakah perlu dibetulkan?. 
d. Novel genes introduced to GA21 maize is segregated according to the  Mendelian inheritance  Law.
e. Event GA21 maize is the same as that of conventional corn excepts for the tolerant properties of glyphosate herbicide
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III.	Food Safety Information
III.1	Substantial Equivalence
Assessment  result of substantial equivalence study for GA21 maize is obtained after considering document report Nr SSB-126-05:  “Compositional Analysis of Grain and Forage from Maize Event GA21 Expressing a Double Mutated Maize 5-Enol Pyruvylshikimate-3- Phosphate Synthase (mEPSPS)” (Catherine Kramer and Justin De Fontes, 2005). Composition of grain and forage of GA21 maize and nontransgenic were obtained from corn grown in 2004 in 6 locations in the US (Bloomington, IL; Shirley, IL; Bondville, IL; Glidden, IA; Stanton, MN; dan Faribault, MN). 
Composition analysis and chemical components in grain are  proximate: (including water content, protein, fatty acid, ash, carbohydrate), starch, acid detergent fiber (ADF), neutral detergent fiber (NDF), mineral (Ca, Cu, Fe, Mg, Mn, P, K, Na, Zn dan Se), vitamin (β-karoten, folic acid, B1, B2, B3, B6, C, dan E), amino acid, fatty acid, ferulic acid and p-coumaric acid, furfural, inositol, phytic acid, and inhibitor trypsin.   
Forage from GA21 maize plants and the corresponding nontransgenic maize plants was analyzed for proximates (water content, protein, fatty acid, ash, and carbohydrate), ADF, NDF), and mineral (Ca, P).
For most analytes, no statistically significant differences were observed between the GA21 hybrid and the nontransgenic hybrid. Statistically significant differences were noted for levels of β-carotene, however generally the average values of these and all other analytes measured for both the GA21 grain and the nontransgenic grain were within the ranges reported in the literature as reported by ILSI, 2004; USDA, 2004; OECD, 2002; Souci, 1994 and Watson, 1987.
The conclusion, based on these data, is that the grain and forage derived from GA21 maize is substantially equivalent in nutritional composition, both for  grain and forage from conventional maize hybrids.
III.2	Allergenicity
Allergenicity analysis  was conducted at Central Toxicology Laboratory, Alderley Park Macclesfield, Cheshire, UK. This study in compliance with the relevant provisions of Good Laboratory Practice (GLP).
The mepsps transgene in Event GA21 maize expresses a 576 amino acid protein. This protein includes a 131 amino acid optimized transit peptide that is subsequently cleaved, as demonstrated by N-terminal sequence analysis, to generate the mature mEPSPS protein, which contains 445 amino acids (47.4 kDa). Homology analysis of amino acid sequence show 99,3 identical compare to wild type enzyme isolated from Non GM Maize. 
Western Blot analysis were done using tissue extract from event GA21 maize and nontransgenic Maize. This study confirm protein expression of the full length version of the mepsps  (47.4 kDA). Protein amount in the GA21 maize was ca. 24-fold higher than the concentration of nontransgenic protein.
mEPSPS enzyme expressed in recombinant Escherichia coli was compared to mEPSPS produced in transgenic maize (corn) Event GA21. The mEPSPS proteins from both sources were demonstrated to have the predicted molecular weight of ca. 47.4 kDa and immunologically cross-reacted with the same anti-mEPSPS antibody. No evidence of any post-translational glycosylation of mEPSPS protein from either source was observed. The mEPSPS proteins from both sources showed the same N-terminal amino acid sequence. Thus it is concluded thatn the mEPSPS protein from recombinant E. coli is substantially equivalent to the mEPSPS protein from event GA21 maize. E. coli protein can be used as a reference in concluding similar tests for proteins produced on corn. sampaidisini
Homology sequence of amino acid was analyzed by incorporating putative ORF protein as a query using a bioinformatics program of BLASTP and Shuffle protein program. 
An entry is compared with the SWISS-PROT Allergen Database (SWISS-PROT, 2001), List of Allergens Databases (International Union of Immunological Societies, 2001), FARRP Protein Allergen Databases (Food Allergy Research and Resource Program, 2001) and National Center for Biotechnology Information (NCBI) Entrez Protein Databases (NCBI, 2005). The results show no homology with sequences of known toxins or allergens in the database. 
No homology of mEPSPS protein amino acid sequence with allergen amino acid was showed in bioinformatics analysis. Allergen amino acid sequences obtained from the SBI Allergen Database. Study was also done by using the FASTA search algorithm to find identities> 35% in 80 amino acid peptides and search for 8 sequential amino acids commonly found in allergen sequences (location protein to track the presence of binding epitopes to IgE). Negative result was observed.
In vitro protein digestibility were carried out on the mEPSPS protein from the event GA21 maize and the results were reported as a company study report (Amended Report No. 1, Replaces Original Report Issued June 10, 2005. Study No. GA21-04-04. Report No.SSB -007-05 A1, titled "In vitro Digestibility of Double-Mutated Maize 5-Enol Pyruvylshiki-mate-3-Phosphate Synthase (mEPSPS) Test Substances GA21-0104 and IAPGA21-0105 under Simulated Mammalian Gastric Conditions "by Gerson Graser). The study was conducted from 7 January 2005 to 29 November 2005 at Syngenta Biotechnology, Inc., Regulatory Science & Product Support, 3054 East Cornwallis Road, Post Office Box 12257, Research Triangle Park, North Carolina, USA 27709-2257.
This study was conducted to test the sensitivity of mEPSPS protein (enzyme) to proteolytic degradation in simulated mammalian gastric fluid (SGF) containing the pepsin. The mEPSPS protein used was obtained from two sources, namely GA21 maize and recombinant Escherichia coli
The result showed that no intact mEPSPS protein detected, both from corn and bacteria after being digested by the pepsin enzyme for 1 minute, which was evaluated by SDS-PAGE and Western blot analysis. After being digested by the pepsin enzyme for 5 minutes, there were no  mEPSPS fragments from the two sources observed.
This test concluded that the mEPSPS protein expressed in event GA21 maize can be immediately digested by the pepsin in the stomach of mammals as well as non transgenic protein.
The study of the effect of temperature on the mEPSPS protein using ELISA showed that this protein was fully denatured (complete loss of immunoreactivity) at temperatures of 65 °C and 90 °C, although at 25 ° C and 37° C this protein was stable to 30 minutes incubation. The existence of mEPSPS fragments measuring 10 kDa or smaller, analyzed from SDS-PAGE and Western blot data using 6 types of polyclonal mEPSPS antibodies from rabbits and goats. Western blot data confirmed the absence of potentially allergenic small mEPSPS fragments.
From the results of the study of allergenicity it can be concluded that the mEPSPS protein does not show any potential for allergic reactions.

III.3	Toxicity
Toxicity assessment of  mEPSPS protein done through acute toxicity study in mice and broiler feeding study 
III.3.1 Acute toxicity in mice
Acute toxicity of mEPSPS protein was conducted to mice and its result was reported as a company study report (CTL/AM7513/REGULATORY REPORT, Issued 02 June 2005): “GA21- 0104: Single Dose Oral Toxicity Study in the Mouse” by Barnes, study completion date: January 17th – June 2nd 2005. The research was conducted at Central Toxicology Laboratory, Alderley Park Macclesfield, Cheshire, UK. 
Test substance 2 ml/100g was administered to 5 male and 5 female mice strain aplk: APfCD 8-12 week via a gavage dose of 2000 mg/kg body weight. 
There was one dead mouse from the treatment group on the second day experiment. Post mortem observations showed the presence of white compounds in its lungs. It was concluded that the death was not caused due to the toxicity of the protein being tested but due to an error in entering the experimental ingredients orally, which turned out to enter the windpipe and finally to the lungs.
Test analysis revealed that there were no significant differences in weight, food consumption, hematological parameters and weight of internal organs between the two groups or between different genders.
Macroscopic observations of internal organs did not show any significant differences between the two groups, as well as microscopic observations.
This study concluded that the mEPSPS protein expressed in event GA21 maize was included in the class of substances considered non-toxic.
III.3.1 Evaluation of Event GA21 Transgenic Maize (Corn) in Broiler Chickens
Feeding study have been conducted to test whether ingredients for feed used from event GA21 maize gave an  adverse effect on broiler chickens, compared to nontrangenic as a control. The result was reported as a company report, namely Evaluation of Event GA21 Transgenic Maize (Corn) in Broiler Chickens by John T. Brake. The study was conducted from November 23, 2004 to January 10, 2005 (49 days) and was reported on the date (study completion date) June 24, 2005 in the Department of Poultry Science, North Carolina State University, Chicken Education Unit, Lake Wheeler Road Field Laboratory, 4108 Lake Wheeler
Road, Raleigh, North Carolina, USA.
Evaluation was using 344 male and 308 female Ross chicken s, A total 1200 chickens, were divided into 48 groups (25 birds per group, with the same sex). Feed and main water were given ad libitum, formulated feed containing event GA21 maize (feed tested) and nontransgenic corn (as control).
The experiment was carried out for 49 days and observations were carried out on the 1st, 21st, 35th and 49th days. The experimental results showed that there was no significant difference between event GA21 maize and nontransgenic corn.
This evaluation concluded that event GA21 maize did not show toxic effects on broiler chickens.
From the results of the toxicity study it can be concluded that the mEPSPS protein is considered non-toxic and PMI protein is included in the practically non toxic group of substances.
IV.	Conclusion
According to the explanations about genetic information; substantial equivalence analysis between the GA21 maize and nontransgenic maize; as well as allergenicity and toxicity study of mEPSPS protein, it can be concluded that GA21 maize is safe to be consumed as food.



