
ASSESSOR’S CONSOLIDATED REPORT ON MONSANTO PHILIPPINES’  

APPLICATION FOR DIRECT USE AS FOOD AND FEED, OR FOR PROCESSING OF 

COTTON MON531 X MON1445  

 

EXECUTIVE SUMMARY 

On December 13, 2019, Monsanto Philippines submitted cotton MON531 x MON1445 for 

direct use, as original application under the DOST-DA-DENR-DOH-DILG Joint Department 

Circular (JDC) No. 1 Series of 2016.  

After reviewing the Risk Assessment Report and attachments submitted by the applicant, 
the Scientific and Technical Review Panel (STRP), Bureau of Animal Industry, and BPI 

Plant Products Safety Services Division concurred that cotton MON531 x MON1445 is as 

safe as its conventional counterpart. 

The Department of Health – Biosafety Committee (DOH-BC), after a thorough scientific 

review and evaluation of documents related to Environmental Health Impact, concluded 

that cotton MON531 x MON1445 is safe as its conventional counterpart and shall not pose 

any significant risk to human health. 

The Department of Environment and Natural Resources – Biosafety Committee (DENR 

BC), after a thorough scientific review and evaluation of documents and scientific 

evidence from literature of Cotton MON531 x MON1445, considered the regulated article 

safe to the environment, particularly on biodiversity and non-target organisms. 

Furthermore, the Socio-economic, Ethical and Cultural (SEC) Considerations expert also 

recommended for the issuance of biosafety permit for this regulated article after 

assessing the socio-economic, social and ethical indicators for the adoption of Genetically 

Modified Organisms. 

 

Background 

In accordance with Article VII. Section 20 of the JDC, no regulated article, whether 
imported or developed domestically, shall be permitted for direct use as food and feed, or 
for processing, unless: (1) the Biosafety Permit for Direct Use has been issued by the BPI; 
(2) in the case of imported regulated article, the regulated article has been authorized for 
commercial distribution as food and feed in the country of origin; and (3) regardless of 
the intended use, the regulated article does not pose greater risks to biodiversity, human 
and animal health than its conventional counterpart. 

The BPI Biotech Office provided the assessors the complete dossier submitted by 

Monsanto Philippines. The SEC expert, on the other hand, was provided with special 

questionnaire on socio-economic, ethical and cultural considerations that have been 

addressed by Monsanto Philippines in relation to their application.   

 



STRP’s Assessment  

1. Gene Interaction 
 

a. There is no plausible interaction of the resulting novel protein products, in which a 

new allergen or a new toxin could be produced. CP4 EPSPS, Cry1Ac and NPTII 

proteins indeed do not act on the same physiological pathways and do not share 

any intermediate metabolites in the processes that the proteins act on or interfere 

with. Without the lack of interaction, there will be no expected adverse effect on 

the target trait that the transgenes confer, more so, no new allergen nor toxin will 

be produced [1]. 

 
b. The resulting novel protein products, will accumulate in the different parts of the 

host plant cell. Due to this distinct localization, CP4 EPSPS, Cry1Ac and NPTII 

proteins will indeed have very low probability of acting on the same physiological 

pathways and would not share any intermediate metabolites in the pathways that 

the proteins act on or interfere with [1]. 

 
2. Metabolic Pathways 

 
a. The explanation and the references provided are sufficient to support the 

proponent’s answer regarding the mode of action of CP4 EPSPS, Cry1Ac and NPTII 

proteins [1]. 

 
b. The mode of action of the resulting novel protein products, CP4 EPSPS, Cry1Ac and 

NPTII proteins are distinct. These novel proteins indeed do not act on the same 

physiological pathways and do not share any intermediate metabolites in the 

processes that the proteins act on or interfere with. Without the lack of 

interaction, there is no expected adverse effect on the target trait that the 

transgenes confer, more so, no new allergen nor toxin will be produced [1]. 

 

c. The resulting novel protein products, CP4 EPSPS, Cry1Ac and NPTII are involved in 

distinct metabolic pathways. Moreover, these novel proteins do not share any 

intermediate metabolites in the processes that the proteins act on or interfere 

with. Without the lack of interaction, there is no expected adverse effect on the 

target trait that the transgenes confer, more so, no new allergen nor toxin will be 

produced [1]. 

 

d. There are no unintended nor unexpected effects on the metabolism of the plant 
when the novel genes are introduced in it. The experiments done by the 

proponents and the data analyses that they performed are scientifically and 

statistically sound. The data presented herein indeed depicts that the various 

agronomic characteristics of the stacked trait plant is statistically significantly 

different when compared to the conventional untransformed counterpart, 

although the values obtained are well within the range of accepted values from 

that of reference varieties of cotton [1]. 



 
3. Gene Expression 

a. The expression levels of the novel proteins were not biologically different 

between the stacked transgenic plant under evaluation and its parental 

genotypes. The measurements done by the proponents using ELISA and 

subsequent statistical analysis clearly demonstrated that there is indeed no 

significant difference among the expression levels of the novel proteins. Lastly, 
even though there are five statistically significant difference found, it is indeed 

acceptable because it does not imply biological significance when viewed in the 

data presentation and analysis [1]. 

 
b. There is a low expression of the novel proteins in the stacked transgenic plant 

under evaluation   and   these   levels   are   comparable   to   the   single   

transformant   parental genotypes.  Lastly, protein level measurements done by 

the proponents using ELISA and subsequent statistical analysis clearly 

demonstrated that there is indeed no significant difference among the 

expression levels of the novel proteins in the parentals and the transgenic 

stacked cotton. Lastly, even though there are statistically significant difference 

found, it is indeed acceptable because it does not imply biological significance 

when viewed in the box-plot perspective and is well within the technical 

variability of the ELISA method [1]. 

 

c. The selectable marker gene, nptII, is transferred and expressed in the stacked 
transgenic plant being evaluated at hand. Although expressed in the regulated 

article, the measurements of NPTII protein levels, done by the proponents, was 

demonstrated to be in very low undetectable concentrations in the leaf of the 

plant [1]. 

 

d. There is no possible interaction among the novel proteins introduced in the 

stacked transgenic article evaluated at hand. Moreover, the proponents were 

also able to comprehensively demonstrate the stability of the genome/partial 

genome of the parentals in the stacked transgenic crop. The genetic material of 

the parentals, containing the novel genes, were indeed stably incorporated in 

Cotton MON 531 × MON 1445. Lastly, protein level measurements done by the 

proponents using ELISA and subsequent statistical analysis clearly 

demonstrated that there is indeed no significant difference among the 

expression levels of the novel proteins in the parentals and the transgenic 

stacked cotton [1]. 

 
 
STRP’s Conclusions 
 
Find scientific evidence that the regulated article applied for direct use is as safe as its 
conventional counterpart and is not expected to pose greater risk to human and animal 
health. 



 
After a thorough and scientific review and evaluation of the documents provided by 
Bayer Crop Science, Inc. relevant to Cotton MON 531 × MON 1445, the STRP found that 
the new studies submitted by the applicant will not affect the safety of Cotton MON 531 × 
MON 1445 [17][18][19]. 
 
BAI’s Assessment 
 
Metabolic Pathways 

a. Description and nature of the gene products were described in the technical 

dossier provided and there are published literatures available to further support 

the information of the developer [1]. 

 
b. All genes have different modes of action. 

 Cp4 epsps – is known to be a catalyst of the shikimate pathway of the plant 
cell and decreases the binding affinity of glyphosate (active ingredient of 
most herbicides), conferring to its resistance to the compound. 

 Cry1Ac – is a crystallized protein (derived from the bacteria Bacillus 
thuringiensis) that is known to be toxic to insects and lyses their midgut 
epithelial cells. 

 NPTII - a marker protein that confers resistance to kanamycin and 
neomycin. Usually flanked with the gene of interest to the select 
transformed plant cells. 

 AAD – enzymes that contribute resistance of the plant to aminoglycosides 
spectinomycin and streptomycin. It is also a selection marker of transgenic 
plants [1][6][7][8][9]. 

 
c. These proteins have different involvements in the metabolic pathway. CP4-EPSPS 

catalyzes the shikimate pathway that enables the plant to produce its aromatic 
acids and compounds. Cry proteins are responsible for insect-resistance and do 
not produce any metabolites that are potential allergens or toxins. NPTII and 
AAD are marker proteins that solely for the selection of transformed cells 
[1][6][8][10]. 

 
c. The stacked genes will unlikely express unintended allergens or toxins since the 

inserted genes are of different modes of action and will not adversely affect the 
metabolism of the plant. The single events that were used (MON 531 and MON 
1445) have undergone rigorous safety assessments and was proven to be safe for 
direct use [1]. 

 
d. The research articles on new studies for Cotton MON531 x MON1445 submitted 

by the applicant tackled more on plant physiology, plant-insect symbiosis on 
natural mortality factors, and a long-term study of ecological and economic 
impacts of transgenic cotton. These peer-reviewed publications do not report any 
adverse effects regarding food or feed safety [17][18][19]. 

 
 



BAI’s Conclusions 
 
Find scientific evidence that the regulated article applied for animal feed use is as safe as 
its conventional counterpart and shall not pose greater risk to animal health. 
 
After a thorough review of the new studies submitted by Monsanto Philippines, Inc. for 
Cotton MON531 x MON1445 application for Direct Use as Food and Feed, or for 
Processing, BPI-PPSSD found that the new studies submitted by the applicant will not 
affect the safety of (MON531 x MON 1445) [17][18][19]. 
 
BPI PPSSD’s Assessment 
 
Metabolic Pathways 

 
a. The developer provided a complete description of the mode of action of CP4 

EPSPS, Cry1Ac and NPTII proteins. CP4 EPSPS and Cry1Ac has also been 

previously described in published literatures [2][3][4][5]. 

 
b. The proteins have different mode of actions. CP4 EPSPS proteins are involved in 

the biochemical shikimic pathway producing aromatic amino acid in the 

chloroplasts. It catalyzes the transfer of enolpyruvyl group from phosphoenol 

pyruvate (PEP) to the 5-hydroxyl of shikimate3-phosphate (S3P) producing 

inorganic phosphate and 5 enolpyruvylshikimate-3-phosphate. This mechanism is 

being inhibited with glyphosate binding which blocks the binding of EPSPS to PEP. 

CP4 EPSPS, on the other hand, has higher affinity for PEP thus allowing the 
catalysis. This enzyme catalyzes the reaction wherein the enolpyruvyl group from 

phosphoenol pyruvate (PEP) is transferred to the 5-hydroxyl of shikimate-3-

phosphate (S3P) to form 5-enolpyruvylshikimate-3-phosphate (EPSPS) and 

inorganic phosphate (Pi) [5]. 

 

c. The products are not involved in the same metabolic pathway. CP4 EPSPS proteins 

are involved in the shikimic acid pathway producing aromatic amino acids. Cry 

proteins are not involved in metabolic pathways in plants. NPTII protein, as a 

marker protein, catalyzes the phosphorylation of the hydroxyl group of 

aminoglycosides in aminoglycoside antibiotics such as neomycin and kanamycin 

[1][2][3][4][5]. 

 
d. Their distinct mode of action, involvement in different metabolic pathways and 

the protein expression analysis indicates that the possibility of unexpected effects 

of the stacked genes on the metabolism of the plant is unlikely [1][2][3][4][5]. 

 

BPI PPSSD’s Conclusions 

 

Find scientific evidence that the regulated article applied for direct use has no evidence 



of interaction on the resulting gene products. 
 
After a thorough review of the new studies submitted by Monsanto Philippines, Inc. for 
Cotton MON531 x MON1445 application for Direct Use as Food and Feed, or for 
Processing, BPI-PPSSD found that the new studies submitted by the applicant will not 
affect the safety of (MON531 x MON 1445) [17][18][19]. 
 
 
ANNEX IV 
 
DOH-BC’s Assessment 
 

After a thorough review and evaluation of the documents provided by the proponent, 

Monsanto Philippines, Inc., through the Bureau of Plant Industry (BPI), in support of 
their application for approval for Direct Use as Food, Feed or for Processing (FFP) of 
Cotton MON531 x MON1445. The DOH-BC, found that the regulated article applied for 
Direct Use as Food, Feed or for Processing (FFP) is safe as its conventional counterpart 
and shall not pose any significant risk to human and animal health and environment. 

The following are the observations and recommendations: 

1. Scientific pieces of evidence from toxicity studies and references, find that the 

regulated article will not cause significant adverse health effects to human and 
animal health. 

2. Dietary exposure to the regulated article is unlikely to result in allergic 

reaction. 

3. The regulated article is as safe as food or feed derived from conventional 

cotton varieties. 

4. The regulated article is not materially different in nutritional composition from 

that of the non-transgenic cotton or the conventional cotton. 

5. Based on the above considerations and with the submitted sworn statement 
and accountability of the proponent, we hereby submit our evaluation to BPI 

relative to the application of a Biosafety Permit for Direct Use as Food, Feed, or 

for Processing (FFP) of Cotton MON531 x MON1445. 

 
DOH-BC’s Conclusions 
 
It is suggested that the Bureau of Plant Industry (BPI) ensure that there shall be clear 
instructions that the product is only for the purpose of direct use for FFP and is not to be 
used as planting materials. 
 
After a thorough review of the new studies submitted by Bayer CropScience, Inc. for 
Cotton MON531 x MON1445 application for Direct Use for Food and Feed, or for 

Processing, the DOH-BC found that the new studies submitted by the applicant will not 

affect the safety of Cotton MON531 x MON1445 [17][18][19]. 



 
ANNEX V 
 
 
SEC Expert’s Assessment  
 

1. Cotton is widely produced and consumed and is a significant component of global 

trade of agricultural commodities. However, Philippines is producing a very minimal 

quantity of cotton. Thus, the Philippines textile industry was highly dependent on 

imported cotton as local production is very negligible relative to the demand of the 

textile industry. Philippines was producing an average of 14.09 metric tons of cotton 

annually from 2015-2019 with annual growth rate of 63%. However, this production 

was not enough to meet the requirement of the Philippine Textile Industry. In terms 

of area planted, the average hectarage planted to cotton from 2015-2019 was 13.83 

hectares only with an average yield of 1.12 metric tons per hectare.  

2. The applicant provided a data on production, exports, and imports of cotton by the 

Philippines from 2015-2019. As discussed by the applicant, the Philippines was 

highly dependent on imported cotton as implied in the increasing trend of import of 

cotton from 49 units in 2015 to 65 units in 2019 with an annual average of 61 units. 

On the other hand, the export data of the Philippines (applicant’s Table 2) shows 

zero (0) export from 2015-2019. This implies that the Philippine Textile industry 

was highly dependent on Cotton imports to meet the domestic demand for Cotton. 

The importation of Cotton resulted to the stabilization of prices of cotton in the 

domestic market.  [13][14][15]. 

3. Based on the data provided by the applicants, the granting of permit to import 
Cotton MON 531 × MON 1445 will not drastically affect the current patterns of 

consumption, production, and trade of cotton. As mentioned earlier, Philippine is an 

insignificant producer of cotton, thus rely greatly in imported cotton to meet 

domestic demand. Granting permit to import MON 531 × MON 1445 cotton may help 

stabilize supply and prices of cotton. Philippine cotton production had decreased by 

15.23% from 2018-2019 and possibly more in 2020 due to the COVID-19 pandemic 

and numerous strong typhoons that hit the cotton producing regions of the 

Philippines. The granting of permit to import MON 531 × MON 1445 cotton for direct 

use as food and feed, or processing will help stabilize the supply and prices of cotton 

in the Philippine. With stable prices, consumption will also be stabilized. Domestic 

production of products that utilizes cotton as one of the raw materials may increase 

due to the availability of raw materials, which in turn may improve the domestic 

trade in the Philippines. However, the global trade of cotton will not be affected since 

Philippine imports of cotton is very minimal relative to global trade. 

4. Granting permit to import MON 531 x MON1445 cotton will not affect the cultural 

practices of any ethnic and cultural groups in the Philippines since the permit will 

just for direct use for food, feed and/or processing and not for local cultivation. 

 



SEC Expert’s Recommendation 
 
The SEC expert recommends for the approval and issuance of the biosafety permit of 
cotton MON531 x MON1445. 

 
 

REFERENCES  
 

 
 [1] Request for Review on a Product Combined by Conventional Breeding MON 531 

× MON 1445 

 [2] Alibhai, M.F. and W.C. Stallings. 2001. Closing down on glyphosate inhibition - 
With a new structure for drug discovery. Proceedings of the National Academy of 
Sciences of the United States of America 98:2944-2946. 

 [3] English, L. and S.L. Slatin. 1992. Mode of action of delta-endotoxins from Bacillus 
thuringiensis: A comparison with other bacterial toxins. Insect Biochemistry and 
Molecular Biology 22:1-7. 

 [4] Höfte, H. and H.R. Whiteley. 1989. Insecticidal crystal proteins of Bacillus 
thuringiensis. Microbiological Reviews 53:242-255. 

 [5] Padgette, S.R., D.B. Re, G.F. Barry, D.E. Eichholtz, X. Delannay, R.L. Fuchs, G.M. 
Kishore and R.T. Fraley. 1996. New weed control opportunities: Development of 
soybeans with a Roundup ReadyTM gene. Pages 53-84 in Herbicide-Resistant 
Crops: Agricultural, Environmental, Economic, Regulatory, and Technical 
Aspects. S.O. Duke (ed.). CRC Press, Inc., Boca Raton, Florida. 

 [6] International Service for the Acquisition of Agri-Biotech Applications. (n.d.). 
NptII: Genes List | GM Approval Database - ISAAA.org. Retrieved January 25, 
2020, from https://www.isaaa.org/gmapprovaldatabase/gene/default. 
asp?GeneID=18&Gene=nptII 

 [7] International Service for the Acquisition of Agri-Biotech Applications. (n.d.-a). 
Aad: Genes List | GM Approval Database - ISAAA.org. Retrieved January 25, 2020, 
from https://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=19 

 [8] Bravo, A., Gill, S. S., & Soberón, M. (2007). Mode of action of Bacillus thuringiensis 
Cry and Cyt toxins and their potential for insect control. Toxicon: official journal 
of the International Society on Toxinology, 49(4), 423–435. doi: 
10.1016/j.toxicon.2006.11.022 

 [9] Wendy Pline-Srnic. (2006). Physiological Mechanisms of Glyphosate Resistance. 
Weed Technology, 20(2), 290-300. Retrieved January 23, 2020, from 
www.jstor.org/stable/4495679 

 [10] Yang, A. (n.d.). CP4_EPSPS. Retrieved January 25, 2020, from 
https://collab.its.virginia.edu/access/content/group/f85bed6c-45d2-4b18-
b868-6a2353586804/2/Ch25_Yang_A_EPSP_Synthase_--Agrobacterium_sp-_-
/Ch25_Yang_A_EPSP_Synthase_--Agrobacterium_sp_CP4_EPSPS.html 

 [11] Harrison, L.A., Bailey, M.R., Naylor, M.W., Ream, J.E., Hammond, B.G., Nida, D.L., 
Burnette, B.L., et a1 (1996). The Expressed Protein in Glyphosate-Tolerant 
Soybean, 5-Enolypyruvylshikimate-3-Phosphate Synthase from Agrobacterium 
sp. Strain CP4, Is Rapidly Digested In Vitro and Is Not Toxic to Acutely Gavaged 
Mice. Journal o/Nutrition, 126(3):728-40. 

https://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=19
http://www.jstor.org/stable/4495679


 [12] OECD (2011). Consensus Document on the Biology of Cotton (Gossypium spp.). 
OECD Publishing, Paris. Retrieved January 29, 2020 from https:// w 
.oecd.org/env/ehs/biotrack/46815918.pdf 

 [13] Adapted from “Philippines cotton Production by Year”, by USDA. Retrieved 8 
November 2019, from 
https://www.indexmundi.com/agriculture/?country=ph&commodity=cotton&g
raph=production  

 [14] Adapted from “Philippines Cotton Exports by Year”, by USDA. Retrieved 8 
November 2019, from 
https://www.indexmundi.com/agriculture/?country=ph&commodity=cotton&g
raph=exports  

 [15] Adapted from “Philippines Cotton Imports by Year”, by USDA. Retrieved 8 
November 2019, from 
https://www.indexmundi.com/agriculture/?country=ph&commodity=cotton&g
raph=imports 

 [16] Adapted from “Cotton in the Philippines” by M. Ongpin, 2014, The Manila Times. 
Retrieved 14 March 2018, from http://www.manilatimes.net/cotton-in-the-
philippines/78934/  

 [17] Rosolem et al. (2019) Does the introgression of Bt gene affect physiological 
response to water deficit? 

 [18] Munive et al. (2018) Evaluation of the impact of genetically modified cotton after 
20 years of cultivation in Mexico 

 [19] Chamuene et al. (2018) Performance of the natural mortality factors of Aphis 
gossypii (Hemiptera: Aphididae) as a function of cotton plant variety and 
phenology 

 

https://www.indexmundi.com/agriculture/?country=ph&commodity=cotton&graph=production
https://www.indexmundi.com/agriculture/?country=ph&commodity=cotton&graph=production
https://www.indexmundi.com/agriculture/?country=ph&commodity=cotton&graph=exports
https://www.indexmundi.com/agriculture/?country=ph&commodity=cotton&graph=exports
https://www.indexmundi.com/agriculture/?country=ph&commodity=cotton&graph=imports
https://www.indexmundi.com/agriculture/?country=ph&commodity=cotton&graph=imports

