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Evaluation of the food safety of the soybean event FG72  

 

SUMMARY AND BACKGROUND 

 

The process of food safety risk assessment of transformation events, which is the 

product of modern biotechnology, is performed by the  National Service for Agri-food 

Health and Quality [Servicio Nacional de Sanidad y Calidad Agroalimentaria 

(SENASA)], regulatory organism depending on the Ministry of Agriculture, Livestock 

and Fisheries. 

 

The Agri-food Quality Office of SENASA is the area in charge of fulfilling this 

function through a scientific team and the guidance of a Technical Advisory Committee 

comprised by experts in different scientific disciplines, who represent the different 

sectors relating to the production, industrialization, consumption, research and 

development of genetically modified organisms. 

 

On May 15
th

, 2012 a request from the company, Bayer CropScience S.A., was received 

for performing the assessment of human and animal food safety of transformation event 

FG72 (OECD: MST-FGØ72-2), “glyphosate- and isoxaflutole-tolerant soybean”. 

 

The request is revised so as to verify its compliance with SENASA Resolution N° 

412/02, which establishes the assessment criteria and requirements for human and 

animal food safety of genetically modified organisms. 

 

The submitted information was initially analyzed by the specific technical team; 

afterwards it was submitted to the Technical Advisory Committee for evaluation. 

Finally, the Agri-food Quality Office performed a new analysis, for the third time, 

ending in this document. 

 

As a result of the food safety evaluation process conducted by the Biotechnology and 

Industrialized Products Coordination and the guidance of the Technical Committee on 

the use of Genetically Modified Organisms of SENASA (minute dated 10/16/2014), the 

Agri-food Quality Office [Dirección de Calidad Agroalimentaria (DICA)] has come to 

the conclusion that products derived form materials containing the transformation event 

FG72 are fit for human and animal consumption, do not pose added or increased risks 

resulting from transgenesis other than the risks inherent to the food in question, and 

meet the criteria and requirements established in SENASA Resolution N° 412/2002 and 

the Codex Alimentarius FAO/WHO.   

 

 

 

EVALUATION 

 

Glyphosate- and isoxaflutole-tolerant soybean was evaluated following the guidelines 

set forth in SENASA Resolution N° 412/02 on “Rationale and Criteria for Assessing 

Foods Deriving from Genetically Modified Organisms”, the “Requirements and 

Standard Procedures for the Assessment of Human and Animal Food Safety of Foods 

deriving from Genetically Modified Organisms”, and the “Information Required” for 



 

National Service for Agri-food Health and Quality. Agri-food Quality Office. 

such assessment. The above mentioned Resolution provides for the criteria laid down by 

the Codex Alimentarius FAO/WHO. The assessment was conducted using the 

information provided in the application, as well as additional information required and 

consultations with experts, so as to determine the food safety for human and animal 

consumption. 

 

1 – History of Safe Use and Specification of the Transformation Event 

 

The initial use of the soybean grown in America in the early 1880‟s was intended for 

the production of soy sauce. In the late 1880‟s soybean was mostly grown as crop for 

fodder. In 1904, the work conducted by George Washington Carver at the Tuskeegee 

Institute demonstrated the nature of soybean as a source of protein and oil. The eight 

essential amino acids necessary for human nutrition, which are not produced by the 

body, are contained in the soybean proteins. 

The change in the soybean cultivation from fodder to grain was initially brought about 

by the use of its oil in the manufacturing of soaps. By the mid 1930‟s, soy meal had 

turned into an acceptable protein concentrate in foods for farmyard birds and cattle. The 

stabilization of flavor in soybean oil promoted its use in human foods. The destruction 

of a great deal of cotton production by weevils was also a reason for searching for a 

second source of vegetable oil. By 1982-1983, 76% of edible oil products derived from 

soybean, as compared with only 11% of combined oil products, which derived from 

cotton, maize and peanut (Mounts et al., 1987). Soy meal is a key source of protein 

concentrate for animal feeding. The largest amount of soy meal is used for feeding 

farmyard birds (46%) and pigs (32%). Only 9% of each is used for cattle and dairy 

cows. The production of protein food products is small when compared to the use of soy 

meal as a concentrate for animal feeding (Mounts et al., 1987). 

 

-2mEPSPS: endogenous maize (Zea mays) EPSPS protein  modified in two amino 

acids, confers tolerance to glyphosate. Maize (donor organism of the 2mepsps gene) has 

an extensive history of safe use as human and animal food and is grown in almost every 

area of the world under a wide spectrum of climatic conditions (Hallauer et. al, 1988). 

Thousands of human and animal foods, as well as industrial products, depend on 

ingredients derived from maize, and over the years, it has shown an excellent record of 

safe use. This protein equals the one expressed in the GA21 event, which has had 

marketing approval since 2005. 

 

-HPPDW336: The P. fluorescens bacterium is commonly found on the surface of 

plants, in vegetal material, on the ground, and in the water (Bradbury, 1986). It may be 

isolated from the ground, water, plants, animals, hospitable environment. Neither the 

hppdPfw336 gene nor the P. fluorescens bacterium has been associated with virulence 

factors. The HPPD enzyme is ubiquitous in nature, since it is present in bacteria, fungi, 

plants and animals (including mammals). Despite their different origins, HPPDs share a 

similar structure. Therefore, HPPD proteins have a history of safe consumption since 

they exist in foods, plants, fungi and animals, and have been consumed by both humans 

and animals without any allergenicity or toxicity reports. 

 

2 – Molecular Characterization and Genetic Stability of the event.   

The main genes of FG72 event are: 
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2mepsps gene. The 2mepsps gene was obtained through the introduction of 2 point 

mutations in the coding region of the epsps gene, which derives from maize (Lebrun et. 

al., 1997). This gene encodes a  445 amino acid protein (47 kDa) called 2mEPSPS. The 

EPSPS protein (EC 2.5.1.19) is a key enzyme in the shikimate metabolic pathway. In 

wild plants, EPSPS is selectively inhibited by glyphosate, causing the plants to die 

through the synthesis suppression of aromatic amino acids and secondary metabolites 

(Steinrücken and Amrhein, 1980). Despite the 2mEPSPS protein is insensitive to 

glyphosate inhibition it maintains its functions in the shikimate pathway. 

 

hppdPfw336 gene. The coding sequence of the 4-hydroxyphenylpyruvate dioxygenase 

(HPPD) protein was isolated from the Pseudomonas strain A32 by PCR. The isolated 

DNA sequence was modified to enhance tolerance to HPPD inhibitors, for which the 

glycine present in the natural variant was substituted at position 336 with tryptophan. 

 

The molecular characterization of the transgenic locus of soybean FG72 was achieved 

through a Southern blot study (Verhaeghe S. 2009a (2011); M-358354-03-1) and 

confirmed through the full sequencing of the insert (Verhaeghe S. 2009b (2010), M-

356895-03-1). 

 

The results obtained show that the transgenic sequence inserted in the soybean event 

FG72 consists of two partial sequences of the 3‟histonAt element oriented in opposite 

directions („head to head‟), followed by 2 complete, consecutive copies oriented in the 

same direction (“head to tail”) of the SalI fragment containing the genetic construction 

of plasmid pSF10. 

Based on the obtained results it can be concluded that after the integration of the FG72 

insert into the Glycine max genome, a fragment of the genome translocated to a new 

position, which is bound to region 3‟ by 158 bases of the Ph4a748 promoter sequence. 

 

Soybean event FG72 is genetically and phenotypically stable. Its genetic stability was 

tested using Southern blot assays throughout successive generations and in different 

genetic environments and backgrounds. In each case the presence of the insert was 

correlated with the tolerance to herbicides, hence demonstrating its phenotypic stability. 

The FG72 locus is transferred to the progeny following a simple dominant Mendelian 

pattern (Verhaeghe S. 2009d; M-358391-01-1). 

 

The stability of the FG72 locus in the soybean event FG72 was demonstrated through 

Southern blot experiments in three generations (T2, T7 and T9), three genetic 

backgrounds (3068115-48 x Jack, 3066617-48 x Jack and Jack) and four locations 

(Adel, Iowa; Osborn, Missouri; Fithian, Illinois and Sharpsville, Indiana) (Verhaeghe S. 

2009d; M-358391-01-1).  

 

3 – Products, pattern and expression levels 

 

The only products expressed from a sequence inserted in the GMO are 2mEPSPS 

proteins (de Beuckeleer M., 2003; M-234186-01-1) and HPPD W336 (de Beuckeleer 

M., 2004; M-228149-01-1), which sequences are detailed below: 
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Figure 15. Amino acid sequence of the 2mEPSPS protein 

 

 
Figure 16. Amino acid sequence of the HPPD W336 protein. 
 

 

The expression levels of HPPD W336 and 2mEPSPS proteins were established through 

the ELISA technique in the roots, stem, leaf and seeds of the soybean event FG72 and 

the non-genetically modified Jack variety, in different stages of development of the 

plants. 

 
Table 11. 2mEPSPS content in roots, stems and leaves of soybean event FG72 

 
 

Tissue 
Stage of 

development 
µg/g fresh weight µg/g dry weight 

Mean ± SD Range Mean ± SD Range 

 
Leaf 

V4 90.4 ± 26.1 44.9 – 152 569 ± 164 283 – 958 

V6 79.1 ± 29.6 39.2 – 136 437 ± 163 216 – 753 

V8 115 ± 38.2 60.5 – 203 668 ± 222 351 – 1180 

 
Stem 

V4 18. 8 ± 6.16 6.08 - 31.3 211 ± 68.9 68.0 – 350 

V8 
 

13.4 ± 2.62 8.71 – 17.3 117 ± 22.9 76.1 -  151 

 
 

Root 

V4 
 

4.89 ± 1.99 1.63 – 8.21 32.5 ± 13.2 10.8 – 54.5 

V8 5.75 ± 2.31 2.62 – 10.7 43.7 ± 17.6 19.9 – 81.2 

Seed N.A. 2.37 ± 0.75 1.34 – 3.74 2.62 ± 0.83 1.48 – 4.13 

 
Table 12. HPPD W336 content in roots, stems and leaves of soybean event FG72 

 
 

Tissue 
Stage of 

development 
µg/g fresh weight µg/g dry weight 

Mean ± SD Range Mean ± SD Range 

 
Leaf 

V4 6.10 ± 2.78 2.65 – 10.4 38.4 ± 17.5 16.7 – 65.7 

V6 6.48 ± 4.08 2.31 – 17.4 35.8 ± 22.5 12.8 – 96.00 

V8 4.69 ± 1.87 2.00 – 8.91 27.2 ± 10.9 11.6 – 51.8 

 V4 1.48 ± 0.42 0.74 - 2.20 16.6 ± 4.65 8.29 – 24.6 
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Stem V8 
 

0.69 ± 0.35 0.29 – 1.49 6.04 ± 3.10 2.49 -  13.0 

 
 

Root 

V4 
 

0.87 ± 0.35 0.45 – 1.66 5.81 ± 2.30 2.98 – 11.0 

V8 0.84 ± 0.50 0.20 – 1.64 6.42 ± 3.82 1.51 – 12.4 

Seed N.A. 1.27 ± 0.42 0.71 – 2.68 1.41 ± 0.47 0.79 – 2.96 

 

4 – Characteristics and biological activity 

 

The 2mEPSPS protein has two amino acid substitutions with respect to native maize 

protein (EPSPS). These modifications result in insensitivity to the presence of 

glyphosate without losing their original activity (Schultz A. 1985. M-230608-01-1, 

Schonbrunn, E. M-267370-01-1). Given the fact that they (2mEPSPS and EPSPS) are 

highly homologous, the 2mEPSPS protein is considered to have the same biosafety 

profile as the native maize protein. 

 

The metabolic pathway involving the HPPD enzyme differs among plants and non-

photosynthetic organisms. In bacteria and animals, the function of this metabolic 

pathway is merely catabolic and is achieved through the catalyzation of the first step in 

tyrosine degradation, from which glucogenic and ketogenic compounds with the 

capacity to produce energy are ultimately obtained (Brownlee et al., 2004). In plants, 

this metabolic pathway is related to various anabolic processes. Its reaction product is 

homogentisate (2,5-dihydroxyphenylacetate, HG), which is the aromatic precursor of 

vitamin E, a membrane-associated antioxidant, and of plastoquinone (Fritze et al., 

2004). 

The HPPD enzyme is inhibited by the presence of isoxaflutole; therefore, in the 

presence of this herbicide the synthesis of carotenoid pigments, which are responsible 

for protecting chlorophyll against the action of sunlight, is inhibited. Energy transport 

systems are additionally interfered. As a result, the color of leaves fades away and the 

plant dies. In order to avoid this effect, an amino acid substitution was introduced 

(tryptophan for glycine) at position 336, which confers the enzyme insensitivity to 

isoxaflutole, thus preserving its original activity (Boudec P. 2001; M-22953-01-1). 

 

Agronomic Studies 

Behavioral parameters were considered, which included germination, dormancy, 

susceptibility to illnesses, overturn and yield. Among the qualitative features were the 

basic descriptors of vegetal varieties relating to the color of the flower, the pubescence 

color, the color of the leaf sheath, the color of the thread, the crown architecture, the 

shape of the leaf, growth habit and susceptibility to plagues and diseases. Among the 

quantitative features were emergence, seedling count, plant vigor and health 

classifications, flowering dates, height of the plant, days to maturity, yield, overturn and 

dehiscence of the leaf sheath. 

 

Microscopic examinations of flowers, viable pollen and germinated pollen showed that 

there were no apparent differences in the morphological structure. 

It was concluded that there were no apparent differences in the morphology of the seed, 

pollen, flowers, flower parts, and there are no significant differences in the viability and 

suitability for pollen germination 



 

National Service for Agri-food Health and Quality. Agri-food Quality Office. 

 

The comparative assessment shows that plants carrying the soybean event FG72 and 

their non-genetically modified counterpart are similar in all the analyzed aspects, with 

the exception of the height of the plant. This notwithstanding, the reason for this 

difference is the process of selection/ enhancement of the product (the result of 8 

generations of selection). 

 

5 - Compositional analysis 

 

To establish the centesimal composition of soybean event FG72, in the 2008 campaign, 

ten field assays were performed in the  typical farming regions of the United States 

(Kowite W. 2009a; M-353435-02.1, Poe M., 2009 (2011); M357840-02-1). In each of 

the assays four types of plots were studied: 

 Non-genetically modified Jack soybean (A, 3 plots per assay). 

 Soybean FG72 not herbicide-sprayed (B, 3 plots per assay). 

 Soybean FG72 sprayed with glyphosate and isoxaflutole (C, 3 plots per assay). 

 Soybean of the Stine 2686-6, 2788 and 3000-0 varieties (D, 1 plot per assay). 

 

The assays enabled to obtain 120 samples from which the proximate composition, fiber 

components, micronutrients, minerals, vitamins, isoflavones, anti-nutrients (raffinose, 

stachyose, phytic acid, trypsin inhibitor, lectins), total amino acids and total fatty acids 

were determined. Among the proximates measured are: humidity, protein, total fat, ash, 

acid detergent fiber and neutral detergent fiber. In addition, eighteen amino acids were 

measured.  

Of the 28 measured amino acids, only those with a concentration over the limit of 

quantification (LOQ) were reported and compared. The sum of all the fatty acids 

detected was 99.9%, meaning that they virtually represent the totality of fatty acids 

present in oil. A total number of 60 analytes was assayed.  

The statistical treatment of data was performed by comparing (per site and treatment) 

the averages of each of the compounds studied using a variance analysis (ANOVA) 

with a 95% confidence interval (Rattemeyer M. 2009; M-356445-03-1). 

 

 
 

Analytes that presented statistical differences in terms of site (S: 10) and regimen (R: A, 

B and C) and for which there was no R x S interaction were considered. As a result, 20 

out of those 60 analytes displayed significant differences and were the ones evaluated in 

terms of their implication in the comparative analysis. 
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 Regimen Site RxS AxB Ax C Range Literature Commercial 
V. 

Ashes     4.99 – 5.31 3.38 5.96  

Calcium     0.255 – 0.262 0.12 0.34  

Magnesium      0.224 – 0.229 0.21 0.32  

Sodium     0.013 – 0.019 0.0022 0.02  

Vitamin B1     2.96 – 3.63 1.01 16.02  

Gamma tocopherol     197.2 – 202.7 18 461  

Total tocopherol     288.6 – 298.1.3 120 674  

Raffinose     0.367 – 0.390 0.18 0.611  

Trypsin inhibitor     27.9 – 36.06 18 108  

Glycitine     386 – 428 13.7 288 352-428 

Genistein     1591 – 1732 144 2837  

Total isoflavones     1829 – 2015 633.2 3404.9  

Palmitic acid     9.28 – 9.45 9.55 15.77  

Stearic acid     4.47 – 4.56 2.7 5.88  

Oleic acid     23.91 – 24.87 14.3 32.2  

Linoleic acid     52.46 – 53.28 42.3 58.8  

Linolenic acid     7.86 – 8.08 3 12.52  

Arachidonic acid     0.321 – 0.327 0.163 0.482  

Eicosenoic acid     0.162 – 0.168 0.14 0.35  

Behenic acid     0.322 – 0.335 0.277 0.595  

         

 Significant difference     

 Non-significant difference     

 

In our opinion, of these 20 analytes, only 2 would require a more detailed approach, 

since the remaining ones are within the literature range or display values resembling the 

ones obtained from the above referred commercial varieties, or are not anti-nutrients. 

One of them is the Trypsin Inhibitor (anti-nutrient), which, in spite of being within the 

literature range, was analyzed in order to find out whether its expression is atypical in 

the new genotype. However, since comparisons between treatments did not yield 

significant differences, it cannot be asserted that such analyte expresses differently 

among the analyzed genotypes. 

Another is the isoflavone, Glycitine, which, in nutritional and toxicological terms does 

not pose risks for the purposes of this assessment. In addition, the assay values are 

higher than the ones presented in the literature range, but are within the range of the 

tested commercial varieties. 

 

The statistical analysis of the results obtained shows that the soybean event FG72 is 

substantially equivalent to its non-transgenic counterpart and that its components are 

within the range of the values reported in the literature and/or within the range of the 

commercial varieties used. 

 

6- Nutritional Suitability 

 

A study on feeding of broiler chickens was assessed: 

The assay involved ROSS breed animals (Gallus gallus domesticus) which had been fed 

for 42 days with a diet that incorporated approximately 20% of soybean meal into the 

total food administrated (Stafford J. 2009; M-358025-01-1). The soybean meal was 

prepared from the seed of soybean FG72, its non-genetically modified counterpart 

(Jack), or commercial soybean. 

The formulations were based upon the composition data of the soybean meal groups and 

were designed to cover the specific needs of the chickens in the typical practices of the 

local industry, as well as to ensure that the diets (for each type of toasted soybean and 

growth stage) were isoenergetic/isocaloric and as similar as possible as concerns 
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limiting amino acids. This was confirmed by additional analyses in the different diet 

groups. The identity of the diet groups was further confirmed by PCR. 

Each animal was daily monitored in terms of general condition, weight, weight gain, 

food consumption, and at the end of the assay, the feed conversion ratio, weight of 

carcass and weight of muscle tissue were further calculated. 

The results of the assay did not display differences between the FG72 group and the 

control groups.  

Since no evidence of adverse effects were found in the animals fed with toasted FG72 

soybean meal, 20% toasted FG72 soybean meal is considered as safe and as nutritive as 

its non-GM counterpart. 

7 – Allergenicity 

 

To study whether there exist homologies between proteins 2mEPSPS and HPPD W336 

with already defined allergens, a comparison was performed using the FASTA 

algorithm, between the sequences of both proteins and all the sequences present in the 

allergens database, AllegenOnline (www.allergenonline.com; edition 8.0, 1313 

sequences). The criterion used to measure its potential allergenicity was at least a 35% 

identity on a window of 80 consecutive amino acids. 

 

In addition, a homology search was performed using known allergen epitopes. In this 

case, the sequence of 2mEPSPS and HPPD W336 was subdivided into 8-amino acid 

blocks which were compared in exactly the same way as in the previous case, but with a 

100% identity criterion in 8 consecutive amino acids. 

 

The presence of homologies with allergens or epitopes belonging to known allergens 

was not identified in any case. 

 

On many occasions, an allergic response is triggered by biological compounds having 

high molecular weight (IgE-mediated) or chemical compounds of low molecular weight 

(non-IgE-mediated). Proteins 2mEPSPS (47 kDA) and HPPD W336 (40 kDA) do not 

have molecular masses that can be associated with any of these groups. 

Despite proteins 2mEPSPS and HPPD W336 are partially thermostable, homology 

studies did not yield positive results with allergenic proteins or epitopes of known 

allergens (Rouquie D. 2007; M-293053-02-1, Rascle J. 2009d; M-354574-01-1). 

Through a bioinformatics search, the potential glycosylation sites in proteins 2mEPSPS 

and HPPD W336 were analyzed. In the 2mEPSPS protein two potential sites were 

identified, which respond to the consensus sequences Asn-Xaa-Ser/Thr and Asn-Xaa-

Cys; however, there is no experimental evidence which demonstrates that these sites 

naturally have bound sugars. No sequences responding to glycosylation consensus were 

identified in connection with HPPD W336 (Capt A. 2009b. (Rascle, 2011); M-355637-

03-01). 

 

As part of the food safety assessment of proteins 2mEPSPS and HPPD W336, the 

stability of both proteins was studied in simulated gastric and intestinal fluids (SGF and 

SIF) with and without the enzymes of the gastrointestinal tract. The studies were 

designed, developed and validated according to ILSI-validated tests (Thomas et al. 

2004). 

For the 2mEPSPS studies, the protein produced in E. coli, purified to 99%, was used. 

The obtained results showed that the 2mEPSPS protein is degraded by pepsin at pH 1.2 

http://www.allergenonline.com/
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within a 30second incubation in human SGF (Rouquié D. 2006a. (2011); M-406126-01-

1). Similarly, the protein was rapidly degraded (less than 30 seconds) by pancreatin at 

pH 7.5 in simulated intestinal fluids (Rouquié D. 2006b. (2011); M-275371-02-01). 

As regards HPPD W336, the protein produced in E. coli, which was in this case purified 

to 96% purity, was also used. Its stability was evaluated in SGF containing pepsin (at 

pH 1.2), using incubation times which ranged from 0.5 to 60 minutes. The results 

obtained demonstrate that over 90% of the HPPD W336 protein is degraded within 30 

seconds, minimizing the likelihood that it could flow to the intestine and be absorbed 

(Rascle J. 2009a; M- 356196-01-1). Even if this happened, the studies conducted in SIF 

demonstrate that the HPPD W336 protein is degraded in less than 30 seconds under 

these conditions. (Rascle J. 2009b; M-356198-01-1).  

The rapid degradation of proteins 2mEPSPS and HPPD W336 in simulated gastric or 

intestinal fluids indicates that the probability of their being absorbed through the 

gastrointestinal system preserving their structure and/or activity is minimal. Therefore, 

these factors are not deemed to pose any risk for human and animal health. 

 

8 - Toxicity 

 

At a protein level, the only compositional difference between soybean event FG72 and 

non-genetically modified soybean Jack is the expression of proteins 2mEPSPS and 

HPPD W336. The study on the background of these proteins, as well as the 

bioinformatics analysis of their sequences, does not produce any evidence that they 

have potential toxic effects.  

The sequences of proteins 2mEPSPS and HPPD W336 were compared by using the 

BLASTP algorithm, with all the sequences of the proteins present in the following 

databases: Uniprot_Swissprot, Uniprot_TrEMBL, PDB, DAD and GenPept. The results 

did not demonstrate a sequence similarity of the new expression proteins to known 

toxins.  

In order to assess the possibility that proteins 2mEPSPS or HPPD W336 could have 

toxic effects, acute toxicity assays were conducted in animals. These studies assayed the 

proteins produced in E. coli (99% purity for 2mEPSPS and 96% purity for HPPD 

W336). The experimental design provided for the oral inoculation of 5 female OF1 mice 

at 2000 mg protein/kg body weight. As an experimental control for proteins 2mEPSPS 

and HPPD W336, bovine serum albumin was used. Based on these results, it is very 

unlikely that proteins 2mEPSPS and HPPD W336 are toxic, even under high dose 

conditions (2000 mg protein/kg body weight). 

 

Metabolism of Isoxaflutole (JMPR Evaluation) 

As regards matters related to pesticide residues-, it is the Codex Alimentarius 

Commission (CAC) and the Codex Committee on Pesticide Residues that provide 

advice and make decisions on risk management, while it is the JMPR (Joint FAO/WHO 

Meetings on Pesticide Residues) responsibility to carry out the risk assessment. JMPR is 

a board of independent scientific experts in charge of providing scientific guidance on 

pesticide residues, proposing Maximum Residue Limits (MRL), assessing dietary 

exposure and comparing it with toxicological reference values. 

Among the characteristics considered for the definition of residues are the differences 

that may appear in the metabolism of transgenic crops.  
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Therefore, the JMPR Report (2013) sets forth information on the complete assessment 

of the herbicide (Isoxaflutole) metabolism in the soybean event FG72 and its 

relationship with the metabolic degradation pathways in mammals (rats). 

 

Metabolic pathway proposed for isoxaflutole in rats 

 

 

 

 
 

The metabolites of Isoxaflutole degradation in the GM soybean carrying the HPPD 

W336 enzyme were considered. Those metabolites which had not been found in the 

metabolism of rats were analyzed. Based upon the available data, the JMPR concluded 

that there are no toxicological problems for RPA 203328, therefore, this metabolite 

should not be included in the definition of residue. Isoxaflutole benzamide does not 

have toxicological significance given its structural similarity with compound RPA 

203328. 4-(Trifluoromethyl)benzoic acid can be formed from RPA 203328, but because 

of its high structural similarity with benzoic acid, which has low toxicity, its inclusion 

in the definition of residue is ruled out. Metabolites RPA 202248, RPA 205834 and 

RPA 207048 are similar in structure to the parent compound; therefore, their toxicity is 

expected to be similar. In the absence of data, these three metabolites should be 

included in the definition of residue. Compound RPA 205568 results from the cleavage 

of sulfonic acid and its chemical structure matches that of isoxaflutole, therefore its 

toxicity is expected to be similar to that of the latter. 

In conclusion, in the definition of residue for dietary risk assessment the following 

should be considered: the sum of isoxaflutole, isoxaflutole dicetonitrile (RPA 202248), 

RPA 205834 and RPA 207048, including their conjugates, are to be expressed as 

isoxaflutole.  

In addition, it was evaluated that the International Estimated Daily Intake (EDI) for 

isoxaflutole would reach not more than 1% of the Acceptable Daily Intake (ADI=0.02  

mg/kg body weight). 

Therefore, for the uses considered it was concluded that it is unlikely that isoxaflutole 

poses any health problem. 

 

 9 - Metabolic interactions 
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Proteins 2mEPSPS and HPPDW336 have different modes of action and do not share 

metabolic pathways. The synthesis of transgenic proteins in plants takes place 

independently and is found in different cellular compartments (protein 2mEPSPS is 

synthesized along with a signal peptide which directs its transit towards chloroplasts). 

No phenotypical, compositional or nutritional changes have been found.  

In view of the above, it is unlikely that there is any interaction between the expressed 

proteins, or that there are interaction mechanisms between the genetic elements which 

affect the expression of the new proteins. 

 

10 – Conclusion 

 

Having fully analyzed the dietary risk in the information provided by the company, 

Bayer CropScience S.A., and taking into account that: 

 

 Molecular characterization studies demonstrate that the stability of the insert has 

been kept in the genome of the plant across successive generations and in 

different environments and genetic backgrounds. 

 

 The proteins of new expression are expressed at low levels in the grain. 

 

 No differences have been found with its non-genetically modified counterpart in 

the agronomic traits. 

 

 Ii is substantially and nutritionally equivalent to its non-transgenic counterpart. 

 

 No evidence of similitude or homology with known toxic proteins has been 

found. 

 

 It is unlikely that the use of Isoxaflutole in the soybean event FG72, when 

employing Good Agricultural Practices, generates health-related problems. 

 

 No evidence of expression of known allergenic substances has been found for 

the expressed proteins.  

 

 It is unlikely that there is any interaction between the expressed proteins. 

 

It can be concluded that the soybean event FG72 is substantially equivalent to its 

conventional counterpart, therefore, it is as safe as and not less nutritive than the 

conventional commercial soybean varieties. 

 

Based upon the above and the scientific knowledge currently available and the 

internationally accepted requirements and criteria, there are no objections for the 

approval of soybean event FG72 for human and animal consumption. 

 

11 – Standards and recommendations 

 

- SENASA Resolution Nº 1265/99. 

- SENASA Resolution Nº 412/02. 
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- Principles for the Risk Analysis of Foods Derived from Modern Biotechnology 

(CAC/GL 44-2003). 

- Guideline for the Conduct of Food Safety Assessment of Foods Derived from 

Recombinant-DNA Plants (CAC/GL 45-2003). 

- Consensus Documents for the work on the Safety of Novel Foods and Feeds 

(OECD). 

- Resolution MAGyP Nº 701/2011. 

- ILSI 2007 Database. 

- Allergens Database (FARRP Database). 

 

 

Buenos Aires, 11/03/2014. 
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