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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 amended by Government Regulation No 53 Year 2014 regarding Amandement of Government Regulation No 39 Year 2010; 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-02/KKH/03/2013 regarding addendum of Chairman of Food Safety 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 soybean event 305423 before being circulated, TTKH Food Safety Field has conducted food safety assessment on GEP soybean event 305423. Implementation of the assessment was carried out based on 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 B-16/KKH PRG/02/2015 dated February 20, 2015 concerning the Assessment of Food Safety of Genetically Engineered Products (GEP) soybean commodities event 305423.
Sehubungan dengan permohonan dari PT. Dupont Indonesia untuk memeriksakan keamanan pangan bagi kesehatan manusia terhadap kedelai PRG event 305423 sebelum diedarkan, TTKH telah melakukan pengkajian keamanan pangan terhadap kedelai PRG event 305423. Pelaksanaan pengkajian dilakukan berdasarkan Peraturan Kepala Badan POM Nomor HK.03.1.23.03.12.1563 Tahun 2012 tentang Pedoman Pengkajian Keamanan Pangan Produk Rekayasa Genetik dan surat penugasan dari Ketua Komisi Keamanan Hayati kepada Ketua Bidang Keamanan Pangan KKH PRG 
Based on the results of the study concluded the following matters:

1. The results of the genetic information study was : 
a. GEP soybean event 305423 contains one copy of  insert gene gm-fad2-1 and gm-hra;
b. Gene of interest gm-fad2-1 and gm-hra introduced to GEP soybean event 305423 and stable in five generatio; and 
c. Gene of interest gm-fad2-1 and gm-hra introduced to GEP soybean event 305423 were segregated in accordance to Mendelian laws. 
2. The result of the food safety concluded that : 
a. GEP soybean event 305423 were substantially equivalence with non GEP soybean, except in the following fatty acid oleat (18:1), linoleate (18:2), linolenate (18:3) and palmitate (16:0);
b. GEP soybean event 305423 that contain GM-HRA protein did not have potency to become allergenic; 
c. GEP soybean event 305423 that contain GM-HRA protein is not toxic material; and 
d. GEP soybean event 305423 that contain GM-HRA protein have equivalent nutrition with conventional. 
3. FSTT evaluate that the proposed GEP Soybean event 305423 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 Soybean event 305423 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 Soybean event 305423 event from circulation.
6. GEP maize event TC 1507 may not be used as animal feed until obtaining a feed safety certificate and 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,        2016
Coordinator of Food Safety in Biosafety Technical Team 
Ir. Tetty Helfery Sihombing, MP.

NIP. 19600120 198603 2 001
Appendix 1. 
Assessment Summary of Food Safety GEP Soybean event 305423    

I. Background
PRG soybean event 305423 is a genetically engineered soybean product from the company PT. Dupont which contains two gm-fad2-1 gene tapes and the gm-hra gene. Cassette GM-FAD2-1 contains the genes GM-FAD2-1 which produce high phenotypes of oleic unsaturated fatty acids in soybean seeds through the mechanism of silencing genes or silencing of genes. Gm-hra tapes contain the GM-HRA gene that encodes modified acetolactate synthase (ALS) and functions as a selection marker and can tolerate the acetylactate synthase (ALS) inhibitor herbicide. ALS is found in bacteria, fungi, algae, and plants (Friden et al, 1985; Falco and Dumas, 1985; Mazur et al, 1987).

Based on Head of POM Regulation Number HK.03.1.23.03.12.1563 of 2012 concerning Guidelines for the Assessment of Food Safety for Genetically Engineered Products and assignment letters from the Chairperson of the Biosafety Commission to the Chairperson of Food Safety PRG KKH Number B-16 / KKH PRG / 02/2015 date February 20, 2015 concerning Soybean Engineering Commodity Food Safety (PRG) Assessment event 305423, TTKH has conducted PRG soybean food safety assessment event 305423 based on genetic information and food safety information consisting of substantial equivalence, allergenicity and toxicity as described below.


PRG event 305423 has obtained food safety certificates in 11 countries namely the Philippines (2013), Singapore (2012), South Africa (2011), China (2011), Taiwan (2010), Australia (2010), Japan (2010), Korea (2010), Canada (2009), United States (2009), and Mexico (2008).
II. Genetic Information 
II.1  Genetic Element  
GEP soybean event 305423 contains two interrelated genes, namely the gm-fad2-1 gene and the gm-hra gene. The gm-fad2-1 gene codes for the omega-6 desaturase protein which is responsible for producing high oleic unsaturated fatty acids, while the gm-hra gene encodes the GM-HRA protein responsible for tolerance to the acetylactate synthase (ALS) inhibitor herbicide.

In addition, GEP soybean event 305423 also contains KTi3 promoters (kunitz trypsin inhibitors) and SAMS (S-adenosyl L-methionine synthase), and terminator KTi3 (kunitz trypsin inhibitor) and ALS (acetolactate synthase).

II.2  Source of Gene of Interest
The source of the gene of interest in GEP soybean event 305423, gm-fad2-1 gene and gm-hra, KTi3 promoters and SAMS, KTi3 and ALS terminators, came from soybean plants.
II.3  Transformation System  

GEP soybean event 305423 was assembled through the plasmid PHP19340A co-transformation technique that contained the gm-fad2-1 gene and PHP17752A plasmid containing the gm-hra gene with microprojectile bombardment in secondary somatic embryos derived from explants of Jack cultivar soybean seeds.
II.4  Genetic Stability  

Genetic stability analysis of interes gene integration from GEP soybean event 305423 with Southern blot showed that the gm-fad2-1 gene and gm-hra were stable for five generations. Genetic stability of inheritance results in high oleic unsaturated fatty acids and tolerance to ALS inhibitor herbicides. The pattern of gene integration among GEP soybean event 305423 follows Mendel's law. Data from the Southern blot analysis showed that GEP soybean event 305423 contained one copy of the gm-fad2-1 gene and the gm-hra gene.


From the study of genetic information it can be concluded that:

1. GEP event 305423 contains one copy of gene insert gm-fad2-1 and gm-hra; and
2. The gene of interest gm-fad2-1 and gm-hra introduced to GEP soybean event  305423 was stable for up to five generations and inherited following Mendel's law.
III. Food Safety Information
III.1.  Substantial Equivalence 
Substantial equivalence assessment of GEP soybean event 305423 was carried out by studying the following documents:

a. "Molecular Characterization, Compositional Analysis, and Germination Evaluation of a High-Oleic Soybean Generated by the Expression FAD2-1" (Kent Brink, Chok-Fun Chui, Jr., Robert F. Cressman, Patrick Garcia, Nancy Henderson, Bonnie Hong, Carl A. Maxwell, Knut Meyer, James Mickelson, Kevin L. Stecca, Cheri W. Tyree, Natalie Weber, Weiqing Zeng, and Cathy X. Zhong), Crop Science, Vol. 54, September-October 2014: 2160-2174); and

b. "Stage of Development Descriptions for Soybeans, Glycine max (L.) Merrill" (Fehr et al. 1971, Crop Science 11: 929-931).

For the purpose of reviewing substantial equivalence and other food safety assessments, GEP soybean seeds event 305423, non GEP control soybeans and other commercial soybeans were planted in six locations in North America during the 2005 growing season. These six locations were Wyoming, IL; Richland, IA; Paynesville, MN; York, NE; Thorndale, ON; and Branchton, ON. Each soybean location was planted with a complete randomized block design consisting of four blocks separated by land boundaries to isolate plants. Each two rows of GEP soybean plants event 305423 or non-GMO control soybean in each block were separated by two rows of commercial non-GMO soybean plants whose maturity was relatively the same.
Soybean plant samples (forage) are taken in the R3 stage or when new pods begin to grow (Fehr et al, 1971). The plants are cut around 2.54 cm above the ground and chopped into pieces with a length of less than 12.7 cm. Soybean seed samples are collected at the R8 stage or when 95% of pods are cooked (Fehr et al, 1971). The sample is maintained at a temperature of -20oC for storage and transportation.
The composition analysis for both soybean and soybean plants was carried out by EPL Bio Analytical Services, Inc. (Niantic,IL) based on a standard analysis protocol (Berman et al. 2009), while isoflavones were extracted with 80% methanol and measured using HPLC with a UV detector. EPL Bio Analytical Services, Inc. Laboratory has operated in accordance with the US EPA Good Laboratory Practice (GLP) standard.
Analysis of the composition of soybean seeds includes the proximate (protein, fat, and ash), ADF (acid detergent fiber), NDF (neutral detergent fiber), fatty acid and amino acid profiles, and isoflavones (genistin, genistein, malonilgenistin, daidzin, malonildaidzin, glisitin , glisitein, and malonylglycitin), and anti-nutritional substances (stachia, raffinose, lectin, phytic acid, and trypsin inhibitors). Analysis of the composition of soybean plants includes the proximate (protein, fat, and ash), and fiber (ADF and NDF).
The fatty acid profiles analyzed included: myristic acid (14: 0), palmitic acid (16: 0), palmitoleic acid (16: 1), heptadecanoic acid (17: 0), heptadecenoic acid (17: 1), stearic acid ( 18: 0), oleic acid (18: 1), linoleic acid (18: 2), linolenic acid (18: 3), arachidic acid (20: 0), eicocene acid (20: 1), behenic acid (22: 0), and lignoseric acid (24: 0). The amino acid profiles analyzed include: methionine, cystine, lysine, tryptophan, threonine, isoleucine, histidine, valine, leucine, arginine, phenylalanine, glycine, alanine, aspartic acid, glutamic acid, proline, serine, and tyrosine.
The main objective of the development of PRG soybean event 305423 genetically is to increase the monounsaturated fatty acid content, namely oleic acid (18: 1), and reduce polyunsaturated fatty acids such as linoleic acid (18: 2) and linolenic acid (18: 3), and reduce palmitic acid (16: 0).
The results of the analysis of fatty acid composition showed a significant change in certain fatty acid content in GEP soybean event 305423 compared to non-GMO control soybeans. Oleic acid levels (18: 1) in GEP event 305423 soybean significantly increased 3.5-fold compared to non-PRG control soybeans (from 211g / kg to 765 g / kg). In addition, linoleic acid levels significantly decreased from 525 g / kg to 36.2 g / kg, also linolenic acid levels dropped from 93.5 g / kg to 53.9 g / kg, while palmitic acid levels dropped from 103, 0 g / kg to 62.8 g / kg. The levels of other fatty acids have changed, but the changes are small and the levels in general are less than 2% in the composition of fatty acids in soybeans.
The fatty acid levels in GEP soybean event 305423 above were not substantially commensurate with non-GMO control soybeans. However, this substantial mismatch is a genetic engineering target for obtaining high oleic soybeans, as well as low content of linoleic, linolenic and palmitic. Thus, the study of GEP soybean food safety event 305423 needs to be focused on toxicology tests and allergenicity tests, as well as feeding studies using feeding animals.
The results of the composition analysis showed that the proximate composition of GEP soybean event 305423 in both soybean and plant seeds was not significantly different from non-GMO control soybeans. The proximate composition and fiber GEP soybean event 305423 and non-GMO control soybeans fall into the range of soybean composition in general.
In terms of amino acid levels, there was no significant difference in GEP soybeans event 305423 with non-GMO control soybeans. The range of GEP amino acid levels in event 305423 with non-GMO control soybean was included in the soybean amino acid range in general. Likewise the composition of anti-nutritional substances (raffinose, stachyose, lectin, phytic acid, and trypsin inhibitors) as well as soy isoflavones in both PRG and non-GMOs fall into the range of soybean composition in general.

From the results of a substantial equivalence study above it can be concluded that GEP event 305423 is substantially commensurate with non-GMO soybeans, except in terms of levels of certain fatty acids such as oleic (18: 1), linoleic (18: 2), linolenic (18: 3) , and palmitate (16: 0). The fatty acid levels in GEP soybean event 305423 were different compared to non-GMO control soybeans because they were intentionally genetically engineered.

III.2
Alergenicity
Allergenicity tests are carried out at Pioneer Hi-Bred International, Inc., USA, which has been operating in accordance with the US EPA Good Laboratory Practice (GLP) standard. Allergenic potential of GM-HRA protein was assessed through bioinformatics analysis of amino acid sequences of GM-HRA protein, evaluation of stability of GM-HRA protein using in vitro digestion of the stomach and intestines; and determination of protein glycosylation status. In addition, sera screening was carried out to ensure that the endogenous allergen level had not changed in GEP soybean event 305423.
III.2.1 Bioinformatics Analysis 
Amino acid sequences of GM-HRA proteins are compared with allergen data from the Food Allergy Research and Resource Program (FARRP), University of Nebraska, Allergen Database (Version 13, January 2013) which has 1630 amino acid sequences of protein allergens. The identity of the amino acid sequences of GM-HRA and proteins in the allergen database was evaluated using the FASTA35 sequence alignment program (Pearson and Lipman, 1988). The results of the analysis show that the GM-HRA protein has no similarity to the amino acid sequences that are relevant to the known protein allergens. Comparison of amino acid sequences in fragments of 8 or more amino acids shows no homology (Mathesius et.al, 2009).
Amino acid sequences of GM-HRA proteins were also analyzed by the Protein database at NCBI. The search for the similarity of GM-HRA amino acid sequences to NCBI Protein data was carried out using the BLASTP 2.2.25 algorithm. The results of the analysis show that the GM-HRA protein has no similarity to the amino acid sequences that are relevant to the known protein allergens.
III.2.2. GM-HRA Protein Concentration Analysis 
The GM-HRA protein level was determined using the quantitative method of protein content by enzyme-linked immunosorbent assay (ELISA). The tissue analyzed is tissue of leaves, roots, forages, and seeds. The results of the analysis of GM-HRA protein expression showed an average concentration of GM-HRA protein in six locations on leaves, roots, forages, and seeds soybean event 305423 were 4.0, 0.18, 5.7, and 2.5 ng / mg dry tissue weight.
No GM-HRA protein was detected in the non-GMO control samples analyzed. These results confirm that the GM-HRA protein is expressed in leaves, roots, forages, and soybean seeds 305423.

III.2.3. Protein Stability Analysis 
For stability testing, GM-HRA protein was partially purified from GEP soybean event 305423 leaf tissue via imunoafinity chromatography. The GM-HRA protein is also expressed in E coli BL21 (DE3), and purified by the same method.
The characterization of GM-HRA proteins expressed in plants and microbes was carried out through techniques: sodium dodecyl sulphate polyacrylamide gel (SDS-PAGE), Western blot analysis, glycoprotein staining of proteins to determine post-translational modification, mass determination of triptic peptides based on mass spectrometry (MALDI-MS) to ensure protein identity; and analysis of N-terminal amino acid sequences to further ensure protein identity. The results of the analysis showed the similarity of GM-HRA proteins in plants and GM-HRA proteins in E. coli.
The stability of GM-HRA protein against enzymatic degradation by pepsin and pancreatin was evaluated using in vitro digestion of the stomach and intestines. The GM-HRA protein is rapidly hydrolyzed in simulating gastric and intestinal fluid, which is less than 30 seconds in gastric fluid containing pepsin at pH 1.2 and in less than 1 minute in intestinal fluid containing pancreatin at pH 7.5.
The thermostability study showed that the activity of the GM-HRA enzyme was completely inhibited after incubation for 15 minutes at 50 ° C. From the results of sodium dodecyl sulfate polyacrylamide gel (SDS-PAGE) electrophoresis, the GM-HRA protein was found not to be glycosylated as indicated by the specific staining of glycoproteins.
The screening results using immunoblot and ELISA showed that binding of IgE PRG soybean event 305423 was not altered and was almost the same as non-PRG control. Therefore, the level of endogenous allergens in PRG event 305423 was comparable to that in non-GMO control soybeans.
Based on the results of the overall allergenicity study it can be concluded that PRG soybean event 305423 containing GM-HRA protein showed no potential to cause allergies.
III.3
Toxicity  
III.3.1
Acute Toxicity
Acute toxicity tests carried out on modified ALS (acetolactate synthase) proteins also known as GM-HRA have been published (Mathesius et al, 2009). GM-HRA protein is the only new protein expressed in PRG event 305423. Because the amount of protein produced by soybean plants is very little, then for testing purposes, GM-HRA protein is produced in Escherichia coli bacteria strain BL21. 
The equivalence of GM-HRA protein produced by PRG soybean plants event 305423 with those produced by E. coli bacteria, has been tested and reported (Mathesius et al, 2009). The test results concluded that the GM-HRA protein produced by E. coli bacteria was equivalent to the GM-HRA protein produced by the plant of GEP soybean event 305423.
Acute Toxicity Tests were conducted at DuPont Haskell's Global Centers for Health and Environmental Sciences (Newark, DE) (Mathesius et al, 2009). The material tested was in the form of GM-HRA protein suspended in deionized water, for comparison bovine serum albumin (BSA) was used which was also suspended in water without ions, and as a control used water without ions. The test was carried out using male and female CD-1 mice, 5 each per group.
Acute toxicity testing of GM-HRA protein as a single dose was carried out by means of a concave (oral gavage) in mice followed by an observation period of 14 days. The experimental design used was as follows: group 1 was given a suspension of GM-HRA protein (dose of 2000 mg / kg BW, equivalent to 436 mg GM-HRA / kg BB), group 2 was given BSA suspension stress (2000 mg / kg BB) , and group 3 was given a water without ion.
Weight weighing was carried out on day 0, followed on days 1, 2, 4, 7 and 14 after strangulation. Observation of the presence of clinical abnormalities is carried out as long as the test lasts for 14 days. On the 14th day all mice were turned off, then surgery was performed for macro pathology examination.
During the test there were no dead or sick mice. Mice in all treatment groups showed weight gain compared to day 0. In addition, there were no signs of clinical abnormalities in mice due to the treatment of GM-HRA protein. This test shows that the GM-HRA protein is not toxic to mice.

III.4
Broiler Feeding Study
Feeding studies have been carried out on broiler chickens and have been reported (McNaughton, 2008).
Soybeans used in this study are in the form of cake consisting of meals, husks and soybean oil which are processed under the same conditions as GLP Technology (Navasota, TX). Husk and oil are added in feeds of 1% and 0.5% respectively. The materials used included non-GMO soybeans, PRG soybean event 305423, and as a reference were soybean varieties Pioneer 93B86, 93B15, 93M40.
This study uses male and female commercial broilers (Ross x Ross 308) obtained from Maryland hatchery; 0 days old (day of hatch).
In this study 600 male and female broilers were divided into 5 groups according to the treatment of PRG event 305423, controls and references. Each group consisted of 120 tails (50% males, 50% females) placed in 12 cages as replications, in one cage there were 10 cows (5 males and 5 females). Observations were made for 42 days, the initial period of days 0 to 21, the growth period of days 22 to 35 and the end period of days 36 to 42. Parameter observations included: weight gain, feed consumption, feed efficiency and mortality.
The results showed no significant differences in parameters measured in controls, PRG soybean event 305423 and references, including weight gain (P = 0.58), feed consumption and feed efficiency (P = 0.84). During the study chicken deaths in all groups (PRG and non PRG) were 0.83%.
The results of the study showed that the nutritional value of PRG event 305423 soybean was comparable with non-GMO control soybeans.
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:
a. PRG soybean event 305423 contains one copy of gene insert gm-fad2-1 and gm-hra; and
b. the intergenic gene gm-fad2-1 and gm-hra were introduced into PRG soybeans event 305423 stable for up to five generations and inherited following Mendel's law.
2. The results of the food safety assessment concluded that:
a. PRG event 305423 soybean is substantially equivalent to non-GMO soybeans, except for certain levels of fatty acids such as oleate (18: 1), linoleic (18: 2), linolenic (18: 3), and palmitate (16: 0);

b. PRG soybean event 305423 which contains GM-HRA protein does not indicate the potential for causing allergies;
c. PRG soybean event 305423 which contains GM-HRA protein belongs to a class of non-toxic ingredients; and
d. PRG soybean event 305423 has a nutritional value comparable to non-GMO control soybeans.
3. TTKH considers that the proposed PRG soybean 305423 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 to date, then the PRG event 305423 soybean food safety status needs to be reviewed.

5. If after food safety is determined, then the product is proven to have a negative impact on human health, the applicant must take control and control measures, and withdraw PRG soybeans event 305423 from circulation.

6. PRG soybeans event 305423 may not be used as animal feed until it obtains a food safety certificate and must not be cultivated until it obtains an environmental security certificate.
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