RISK ASSESSMENT AND MANAGEMENT REPORT - GENETICALLY MODIFIED SOYBEAN MON 87701 
Definition: Genetically modified plant means a plant in which the genetic material has been changed through in vitro nucleic acid techniques, including recombinant deoxyribonucleic acid (DNA) and direct injection of nucleic acid into cells or organelles. 
	Name of Applicant:NELT
Institutional Biosafety Committee: N/A
Title: MON 87701 

	1. RISK ASSESSMENT

	1.1      HAZARD IDENTIFICATION

	1.1.1  Description of the genetically modified plant
	The genetically modified plant under consideration is event MON 87701, transgenic soybean modified to express Cry1Ac insecticidal crystal proteins (δ-endotoxin), which confers tolerance to specific lepidopteran insect feeding.  

	1.1.2  Description of the host  plant and its use as food or feed



 
 
	Scientific/common name:
	Glycine max/Soybeans

	
	Family name:
	Fabaceae

	
	Genus:
	Glycine

	
	Species:
	Glycine max

	
	Genotype and phenotype relevant to its safety 
	No known genotypic or phenotypic information relevant to safety.


	
	History of safe use in for consumption as food, feed, environment, and industrial product
	 The crop is grown for safe use as food,
and processed for oils and other human
foods as well as livestock feed.



	
	History of cultivation and development through breeding, 
	[bookmark: _heading=h.uue9b9671b]Soybean is cultivated world wide in the
[bookmark: _heading=h.ze7w06hmi31f]tropics and subtropics.


	1.1.3  Description of donor organism (s) 
 

	Scientific/common name:
	1. Bacillus thuringiensis was the source of the cry1A gene for tolerance of transgenic soybean plants to selected Lepidopteran insects.
2. Figwort mosaic virus was the source of the Figwort mosaic virus 35S RNA gene promoter that drives the expression of the epsps gene.
3. Arabidopsis thaliana was the source of a promoter sequence for the ribulose 1,5-bisphosphate carboxylase (Rubisco) small subunit 1A for expression in photosynthetic tissue and chloroplast targeted expression. Arabidopsis thaliana was also the source of the 5’-non-translated leader sequence of the shkG gene coding for the EPSPS protein for enhanced gene expression.
4. Soybean (Glycine max) was the source of the sphas1 gene coding for the beta conglycinin protein, a seed storage gene product.
5. Agrobacterium tumefaciens strain CP4 was the source of the epsps gene for selection of transformants on glyphosate herbicide.
6. The garden pea (Pisum sativum) was the source of the 3’-non-translated transcription termination and polyA of the rbcS2 gene E9 rubisco small subunit.

	
	Family name(s):
	1. Bacillaceae
2. Caulimoviridae
3. Brassicaceae
4. Fabaceae
5. Rhizobiaceae
6. Fabaceae

	
	Genus:
	1. Bacillus
2. Figwort mosaic virus
3. Arabidopsis
4. Glycine
5. Agrobacterium
6. Pisum

	
	Species:
	1. [bookmark: _GoBack]Bacillus thuringiensis subsp. Kurstaki strain HD73
2. Figwort mosaic virus
3. Arabidopsis thaliana
4. Glycine max
5. Agrobacterium tumefaciens
6. Pisum sativum

	
	Species related to the organism(s) and degree of relatedness:
	1. Bacillus anthracis with 99% genome similarity.
2.  Cauliflower mosaic virus
3. Arabidopsis lyrata (95% similarity)
4. Glycine soja (with 97% similarity)
5. Rhizobiaceae
6. Pisum fulvum is distantly but the closest relatives 

	
	Naturally occurring toxins, anti-nutrients and allergens; for plant, additional information on pathogenicity and the relationship to known pathogens; 
	The species historical toxicological database for B. thuringiensis shows that no adverse effects have been demonstrated in  mammals in infectivity, pathogenicity and toxicity studies. This confirms the long history of safe use as safe donor organisms. 

	
	Information on the past and present use, if any, in the food supply and exposure route(s) other than intended food use (e.g. possible presence as contaminants). 
	 Widely used as food and feed.

	
	Information about the natural history as concerns food safety; 
	No document thus far.

	1.1.4                  Description of the genetic modification(s)

	Method 
	MON 87701 was developed through transformation of soybean meristem tissues using the binary transformation plasmid PV-GMIR9 which contains two T-DNAs delineated by left and right border sequences which facilitate transformation. The cp4-epsps gene under the control of Figwort mosaic virus promoter was used as the selectable marker (tolerance to glyphosate) to select transformed cells and plants. The first T-DNA, designated as T-DNA I, contains the cry1Ac expression cassette. The second T-DNA, designated as T-DNA II, contains the cp4 epsps expression cassette. The cp4-epsps gene was used as the selectable marker (tolerance to glyphosate) to select transformed cells and plants.

The Cry1Ac coding sequence in the second cassette  was modified for plant optimised codons and resulted in a single amino acid change at L766S with four additional codons at the N-terminus from the CTP2 genetic element.   The promoter controlling the expression of the synthetic gene derived from Bacillus thuringiensis together with the leader sequence of ribulose 1,5 bisphosphate carboxylase small subunit (P-RbcS4) was from Arabidopsis thaliana. The synthetic TIC 107 gene (Cry1Ac) was itself upstream of the terminator sequence from soybean (Glycine max) TS alpha beta conglycinin storage protein gene (TSphasS) from soybean.

	
	
	Cry1Ac 

	
	Trait description
	Lepidopteran insect resistance 

	1.1.5         Characterization of the genetic modification

	DNA insertions into the plant genome
	The following techniques were used to characterize and compare the plant produced and the E. coli-produced proteins: sodium dodecyl sulfate polyacrylamide gel electrophoresis (SDS-PAGE), western blot analysis, densitometry, matrix-assisted laser desorption/ionization time-of-flight (MALDI-TOF) / mass spectrometry, glycosylation analysis, N-terminal amino ac  id sequencing, and insecticidal activity bioassays. Glyc                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      oslyation analysis indicated t     hat the protein is not glycosylated.

	
	Any expressed substances in the genetically modified plant;
	The expression levels of the target protein (Cry1Ac) was assessed by the Enzyme-linked immunosorbent assay and were not found to be any different from those in the single events that were used to create the four-event soybean line.

	 1.2. HAZARD CHARACTERIZATION – An assessment of the consequences of exposure to a hazard. It involves the qualitative or, whenever possible quantitative description of the nature of the hazard and their respective attendant uncertainties. It may also be described as determining the potential severity of adverse effects following exposure to a hazard.
How serious could the harm be? – Consequence assessment. An identified risk undergoes an assessment of seriousness of potential harm using a particular risk scenario.

	1.2.1 Safety Assessment
	Expressed substances (non – nucleic acid substances) that may have some effects on human health or animal health
	Non nucleic acid substances
The event expressed one new protein, Cry1Ac, an insecticidal crystal protein (-endotoxin) (EFSA, 2011).

TOXICITY
The newly introduced gene in soybean MON 87701 is derived from the soil bacterium Bacillus thuringiensis subsp. kurstaki. The gene codes for a protein, Cry1Ac, which is insecticidal specifically against lepidopteran insects but is unknown to be toxic to humans and animals. Acute oral toxicity study in CD-1 mice of Cry1Ac protein administered as a single dose of 1,460 and 1,290 mg/kg bw respectively, did not induce any adverse effects. Bioinformatic search for amino acid sequence similarity of the Cry1Ac protein expressed in soybean MON 87701 with known toxic proteins, indicated significant similarity only with other Cry proteins not toxic to humans and animals. Two 90-day feeding studies with Sprague-Dawley rats of the Crl:CD strain, administered on diets containing up to 30 % processed meal of soybean MON 87701 did not cause adverse effects (EFSA, 2011).

ALLERGENICITY
The cry1Ac gene originates from B. thuringiensis subsp. kurstaki, a soil-borne and plant-interacting micro-organism that is not known to be allergenic bioinformatics-supported comparison of the amino acid sequence of the Cry1Ac protein with the sequences of known allergens, found no significant identity with known allergens. Additionally, Cry1Ac is degraded under simulated gastric and intestinal conditions. Therefore, the newly expressed Cry1Ac protein is unlikely to be allergenic in the intended conditions of exposure (EFSA, 2011)

	
	Compositional analyses of key components of the plant product
	Soybean MON 87701  seed has been analysed for 67 constituents, including key constituents recommended by the OECD in 2012. The MON 87701 soybean, conventional and commercial grain varieties were analysed for proximates, fibre fractions, amino acids, fatty acids, vitamins, anti-nutrients and other secondary metabolites. The compositional data for seed samples across sites, found statistically significant differences between soybean MON 87701 and its conventional counterpart for 15 analytes, although the differences were small and within the range defined by the commercial reference varieties. The exceptional difference was found for vitamin E level, which was significantly higher in soybean MON 87701 than in its
conventional counterpart at four of the five field trial sites (17-37 %) and a mean increase of 23.2%. Hierarchical cluster analysis and principal component analysis showed that location (site and region) and/or germplasm (genetic background) effects contributed more to
the compositional differences between soybean MON 87701 and its conventional counterparts than the genetic modification. Therefore, Soybean MON 87701 is compositionally not different from its conventional counterparts, except for having an increased vitamin E content, which is also within the normal range of soybeans, and expressed Cry1Ac protein (EFSA, 2011)

The MON 87701 soybean composition was found to be equivalent to its conventional counterpart, and non-GM varieties, except for Gly m 4 protein content which is lower in the GM than its conventional counterpart and non-GM varieties  (EFSA, 2019).

	
	Evaluation of metabolites
	In vitro studies found that  99.7 % of the Cry1Ac protein was fully degraded by pepsin-containing simulated gastric fluid of pH 1.2 within 30 seconds. The digestion resulted in fragments (3.5-4 kDa) of the Cry1Ac protein visible for up to 60 min on the gel. Digestion using simulated gastric fluid  followed by simulated intestinal fluids (neutral pH for 1 min), completely digested the 3.5-4 kDa fragments (EFSA, 2011).
Since the expressed proteins have been shown to be easily degraded, they are of no safety concern.

	
	Nutritional modification
	A forty two (42)-day broiler chicken feeding study on single events MON 87701 with some commercial soybean varieties and its conventional counterpart found no nutritional concerns.  Feeding broiler chickens with products of soybean MON 87701 had no effects on final body weight (around 2.5kg per animal), feed intake and weight gain of broilers.  The adjusted  feed conversion  rates differed slightly between the treatment groups,  ranging from  1.52 to  1.56 kg feed per kg weight gain for the various groups. Broiler chickens fed soybean MON 87701 (females) had the lowest value.

No  relevant  differences were observed  in  carcass yield, broiler  performance, or  meat  composition  between  chickens  fed  diets  containing  extracted  soybean  meal produced from soybean MON 87701 and the conventional counterpart or other conventional soybean varieties.  
Therefore,  soybean  MON  87701  is  compositionally  and,  therefore,  implicitly as nutritious  as  commercial soybean varieties, including the conventional counterpart (EFSA, 2011).

	
	Food processing
	Based on the compositional equivalence of MON 87701 and the conventional varieties, its processing is not expected to produce different processed products from conventional products. A heat treatment of soybean MON 87701 (190oC for 15.5 min) reduced the quantity of immune-detectable Cry1Ac protein to levels below the limit of detection, corresponding to a 94 % reduction compared to the level in non-heat treated MON 87701 (EFSA, 2011). 

	1.3. EXPOSURE ASSESSMENT : The methodologies used for intake estimations of GM animal-derived foods for humans should be evaluated with respect to uncertainties associated with the prediction of long-term intake. Post-market monitoring requirements for foods with modified nutritional qualities should monitor the occurrence of changes in the overall dietary intake patterns, the magnitude of such changes, and whether or not the product induces known or unexpected side effects. If a post-market monitoring is deemed necessary, the reliability, sensitivity and specificity of the proposed methods should be discussed. 
[Estimate the anticipated average and maximum intake levels of the food and feed based on representative consumption data for products derived from the respective conventional plants]. 

The pathways on exposure assessment indicate that the risks are low. See annex 8

	1.4 RISK CHARACTERIZATION - How likely is the harm to occur? - this is a likelihood assessment (an identified risk is also assessed with regard to chance of the occurrence of a series of individual steps (pathway) in a risk scenario that may lead to harm. The assessment would derive the chance of harm from an overall series of individual steps

	1.4.1 Likelihood of adverse effects
 
	Based on the data provided by the applicant and other scientific sources, the technical experts concluded that it is unlikely that the consumption of MON 87701 soybean products could lead to adverse effects in animals.

	2 RISK MANAGEMENT

	2.1 Risk management plan
	The applicant must adhere to permit conditions

	2.2 Safety Reporting
	In an event of unintended effects the importer or the distributor must report to the National Biosafety Authority


	3 ADDITIONAL INFORMATION

	3.1 Socio-economic Consideration
	None

	3.2 Approvals from other regulatory bodies
	 The applicant did not attach approvals from other regulatory bodies.

	3.3 Public consultation
	Public consultation was done but no official response was received.

	3.4 Public  Liability Insurance
	  Yes (NICO)

	4. Recommendation to the NBA Board
	 The technical experts recommend that the application of dog food containing MON87701 be approved.

	5. Conclusion
	Based on current scientific evidence, there are no safety concerns on dog food made from GM soybean MON 87701.
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[bookmark: _heading=h.g56xugkau0fc]Annex 1. Risk Scenarios- MON 87701
	S/N
	Risk Source
	Pathway 
	Harm
	Level of Risk
	Reason

	
	Cry1Ac
	Ingestion of food by the animals
	Allergenicity and toxicity
	very low
	No concerns regarding allergenicity and toxicity (ESFA, 2011). 

	
	Vitamin E
	Ingestion of food by the animals
	Toxicity
	Very low
	Although in a study vitamin E was found to be higher in transformed soybean than the comparator, the range was similar in other non transformed varieties (ESFA, 2011).  

	
	Cry1Ac gene
	Ingestion of food by the animals
	Binding or being integrated to the DNA of  host
	Very Low
	Hybridisation of DNA with that of mammals is unlikely due to absence of sequence similarity with the DNA Fragment. Sequence similarity between the bacterial gene and the dog DNA is very low, hence the likelihood of Hybridisation is very low. 
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