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• Coexistence without contamination is not 
possible: Centers of Origin and Diversity are 
affected.

• The health impacts are already irrefutable as 
well: Hundreds of scientific references, free of 
conflict of interest.

• GMOs also violate the public and common 
access nature of seeds and the right of people 
to maintain GMO-free crops and food. 

• Agrobiodiversity belongs to all, and should 
not be privatized; the best varieties should 
not be left for elitist markets; community 
dispossession that threatens the dynamic 
process of open breeding in the face of 
challenges such as Climate Change.

GMOs: a tool that, together 
with hybrids, privatizes seeds 
for profit at every link in the 

food chain (seeds, processing, 
and distribution).

> 30 YEARS: GMOs HAVE INVOLVED PUBLIC DAMAGE AND PRIVATE PROFITS 



In the United States purchased online
1 tortilla = $ 10.225 pesos - 1 kg of flour = $ 245.4 pesos

¡¡¡¡In Mexico purchased online via Amazon
1 kg of flour = $ 1,173.00 pesos !!!!

IN CDMX:
1 nixtamalized blue corn 
tortilla = $ 3 pesos 

Despoilment of the biocultural wealth of Mexican farmers

Capitalist destruction of community life; appropriation of common resources and millenary 
community developments

Destructive colonialism in the guise of promoting good nutrition



The Governments of the 4T: Care for Biocultural Wealth, Environmental Health & 
Food Sovereignty for Mexico and the World

• Constitution: Corn planted in our country must be 
free of genetically modifications, including transgenic 
and other that overcomes the barriers of intercrossing 
or recombination . Other uses must demonstrate 
harmlessness to our biocultural wealth, health, 
environment. 

• Long struggle of many sectors and collectives: GMO-
free native corn.

• Despite CONAHCYT's Scientific Dossier with hundreds 
of references from >3 years of rigorous work, the 
USMCA Panel ignored. It also ignored the Mexican 
context of corn, its biocultural role and staple food.

Images by: Freepik. Photo: AMLO's inauguration



Conahcyt. (2023). Nutritional Quality and Nutraceutical Properties of Corn. Infografía. National Council of Humanities, Sciences and Technologies. Available at: 
https://secihti.mx/calidad-nutricional-y-propiedades-nutraceuticas-del-maiz/
Colín-Chávez, C., Virgen-Ortiz, J.J, Serrano-Rubio, L.E., Martínez-Téllez, M.A. and Astier, M. (2020). "Comparison of nutritional properties and bioactive compounds 
between industrial and artisan fresh tortillas from maize landraces", Current Research in Food Science. Available at: https://doi.org/10.1016/j.crfs.2020.05.004 

Staple food: cultural and gastronomic relevance

Loss of diversity also implies damage to food quality 
and quality. 

Standardization with corn derivatives such as oils, high 
fructose syrups, starches and others → very harmful 
impact on health.

Native Maize: Healthier and without the risks of GMOs

https://secihti.mx/calidad-nutricional-y-propiedades-nutraceuticas-del-maiz/
https://doi.org/10.1016/j.crfs.2020.05.004


Mexico: 
Produces enough quality corn for human food 

Conahcyt. (2023). Corn production and consumption in Mexico. Infografía. National Council of Humanities, Sciences and Technologies. 
Available at: https://secihti.mx/wp-
content/uploads/publicaciones_conacyt/infografias/04_Produccion_y_consumo_de_Maiz_en_Mexico_Infografia_optimizado.pdf 

• Daily consumption: 0.3 to 1kg of corn 
per day almost without processing

• National annual production: > 26 
million tons

• Covers the entire national demand for 
human consumption, including 
industrial uses (high fructose syrups, 
cereals, cookies, starches, including 
baby food, among others).

https://secihti.mx/wp-content/uploads/publicaciones_conacyt/infografias/04_Produccion_y_consumo_de_Maiz_en_Mexico_Infografia_optimizado.pdf


Tortillas and other products derived from: Presence of transgenes and residues 
of highly hazardous pesticides

• 2017: Study from my lab documented presence of 

transgenes and glyphosate in 90% and 30% of 

tortillas, respectively. It is still a challenge to ensure 

that it is only our T- and G-free corn that is used 

for food.

• There is now incontrovertible evidence of the risks 

and harms of GMO and glyphosate consumption, 

and of glyphosate exposure and its presence in 

human fluids. Rigorous studies have provided 

scientific evidence of the mechanisms involved 

(e.g., studies by Andrés Carrasco, argentinean 

developmental biologist).
González-Ortega, E., Piñeyro-Nelson, A., Gómez-Hernández, E., Monterrubio-Vázquez, E., Arleo, M., Dávila-Velderrain, J., Martínez-Debat C. and 
Álvarez-Buylla E. R. (2017). "Pervasive presence of transgenes and glyphosate in maize-derived food in Mexico," J. Agroecology and Sustainable 
Food Systems, 1146-1161.

TRANSGENES 82%.

GLYPHOSATE 62%;
 1/3 tortillas



Undeniable scientific evidence on health impacts of GMOs

Age-adjusted incidence of liver and bile duct cancer. Correlation plot versus glyphosate use in corn and 
soybeans and percentage of corn and soybeans planted. Modified from Swanson et al. (2014).

Age-adjusted incidence rate of thyroid cancer. Correlation plot versus glyphosate use in corn and 
soybeans and percentage of corn and soybeans planted. Modified from Swanson et al. (2014).

Annual age-adjusted incidence of diabetes. Correlation plot versus glyphosate use in corn and soybeans 
and percentage of corn and soybeans planted. Modified from Swanson et al. (2014).

Age-adjusted Parkinson's-related deaths. Correlation plot versus glyphosate use in corn and soybeans and 
percentage of corn and soybeans planted. Modified from Swanson et al. (2014).

Swanson, N. L., A. Leu, J. Abrahamson & B. Wallet (2014). "Genetically Engineered Crops, Glyphosate and the Deterioration of Health in the United States of America," Journal of Organic Systems. 9(2): 6-37
Seneff, S., Swanson, N. and Li, C. (2015). "Aluminum and Glyphosate Can Synergistically Induce Pineal Gland Pathology: Connection to Gut Dysbiosis and Neurological Disease," Agricultural Sciences. 06. 42-70. Available at: 10.4236/ as.2015.61005.



U.S. corporations and the U.S. government have not demonstrated the 
safety of GMOs to our health and environment

• CONAHCYT during the term of former President AMLO conducted 
the most exhaustive review of the existing scientific literature. We 
concluded that the evidence was more than sufficient to restrict, 
as a precaution, the use of transgenic corn and its associated 
agrochemical, glyphosate, in the country's food supply chains. 

• The U.S. cannot ensure the safety of its GM corn exports for our 
population. Their regulatory processes and evidence are based on 
studies influenced or even done by biotech companies. 



Conahcyt conducted an exhaustive review of the scientific literature through a transdisciplinary group 
of researchers. The dossier systematizes more than 1201 citations.

More than enough evidence to restrict, as a precautionary measure, the use of transgenic corn and its 
main associated pesticide, glyphosate, in the country's food supply chains.

We present in this paper some of the most outstanding and recent examples. The evidence of harms 
and risks associated with exposure to glyphosate and its presence in human fluids or food continues to 
increase and corroborate previous correlative studies. I leave you for this, with Maestra Erica Hagman; 
who had a key role in Cibiogem (2018-2025).

Context of the elaboration of the Scientific Dossier

Prepared at the request of the 
Ministry of Economy as part of 

Conahcyt's collaboration.
In response to the controversy 

over transgenic corn in the 
context of T-MEC



Inherent effects of transgenesis techniques

Main transgenesis techniques: 
by biolistics and 

Agrobacterium tumefaciens.

Both involve imprecision: 
insertion of transgenes at 
random loci and multiple 
unexpected insertions, as 

well as rearrangements and 
even deletions

→ UNWANTED 
EXPRESSIONS

Benevenuto, R. F., Venter, H. J., Zanatta, C. B., Nodari, R. O. and Agapito-Tenfen, S. Z. (2022). Alterations in genetically modified crops assessed by omics studies: systematic review and meta-analysis. Trends in Food Science & Technology, 120, 325-337. https://doi.org/10.1016/j.tifs.2022.01.002. 

Main GMO treatments: 
herbicide tolerance (HT) and 

insect resistance (Bt)



Mesnage, R., Agapito-Tenfen, S., Vilperte, V. et al. (2016). An integrated multi-omics analysis of the NK603 Roundup-tolerant GM maize reveals metabolism disturbances caused by the transformation process. Sci Rep 6, 37855. https://doi.org/10.1038/srep37855.

Omics evidence shows that there are 
multiple changes at the proteomic and 

metabolomic level in GMOs

→ THE SO-CALLED "SUBSTANTIAL 
EQUIVALENCE" IS INSUFFICIENT AND IS 

NOT A TEST OF GMO SAFETY

Inherent effects of transgenesis techniques



Effects of transgenic Bt-type maize
Health impacts due to the 
consumption of Bt transgenic crops

Cry proteins have insecticidal activity. 
Bt GMOs produce these proteins

Among the main effects reported are: 
inflammatory processes, exacerbated 
reactions of the immune system, 
allergenicity and oxidative stress 
associated with the expression of 
exogenous proteins in organisms.

May affect human mucous membranes 
and intestinal activity



Effects of HT-type transgenic maize
Health impacts of the consumption of 
HT transgenic crops

Glyphosate in organs, muscles and fluids 
of farm animals fed GMO-based feed.

Alterations in various systems and organs 
(especially the digestive system, liver 
biochemistry and kidneys). 

Increased mortality, development of 
tumors or cancer, low fertility, and 
decreased learning ability



There is no scientific consensus on the safety of GMOs



Relationship between GMOs and Highly Hazardous Pesticides

Indisoluble relation with PAP (FAO/WHO)

Main herbicides:
Glyphosate
Glufosinate-ammonium
2,4-D
Dicamba

Other PAPs:
Paraquat
Atrazine
Fipronil
Chlorpyrifos
Other pesticides

WHO/FAO. (2019). International Code of Conduct on Pesticide Management. Guidelines on Highly Hazardous Pesticides. World Health Organization and Food and Agriculture Organization of the United Nations. Rome. https://www.fao.org/publications/card/en/c/CA2894ES

https://www.fao.org/publications/card/en/c/CA2894ES


Relationship between GMOs and Highly Hazardous Pesticides

Some data
 
Glyphosate → Cancer (different pathways), endocrine disruptor, etc.
Glufosinate-ammonium → Cancer (genotoxicity), nervous system damage, altered sperm quality, fetal damage, etc.
2,4-D → Cancer (genotoxicity), damage to blood, liver, kidneys, blood cells; 50% of agent orange
Dicamba → Cancer (mutagenicity); currently banned in the U.S.

Paraquat → Parkinson's; U.S. sues Syngenta and paraquat papers
Atrazine → Malformations in fetuses, altered sexual development, genotoxicity, diabetes.

Fipronil → Neurotoxic effects; recent mass die-off of bees
Chlorpyrifos → Nervous system damage; banned in 40 countries

PRESENT IN THE ENVIRONMENT, MAY BE PRESENT IN FOODS TOGETHER WITH PAPRIKA AND PAPAYA.

Compilations of scientific information from Cibiogem https://cibiogem.secihti.mx/sistema-nacional-de-informacion/documentos-y-actividades-en-bioseguridad/



Transgenic events and their relationship with glyphosate

Why do we emphasize glyphosate?
It is the most widely used synthetic herbicide molecule in the world. 

Increased exposure → increases damage 

Indissoluble relationship with 
transgenics

About 50% of global 
glyphosate use is for GM 
corn, cotton, canola and 
HT soybean crops.

Modified from Székács, A. et al. (2018).

Székács, András, Darvas, & Béla (2018). "Re-registration challenges of glyphosate in the european union," Frontiers in Environmental Science, 6, July 31. Available at: doi:10.3389/ fenvs.2018.00078.



Transgenic maize events and their relationship with glyphosate
General trend of transgenic crops, in particular T corn → use of herbicides, especially glyphosate

of authorized GMO 
events, are corn

63% are tolerant to 
glyphosate

HT transgenic crops

International level

NK603 and MON810are the events with the most approvals;
are present in ∼ 20% and 11% of maize 
events, respectively. Tolerant to 

glyphosate

United States
of GM maize events are 
herbicide tolerant.65% 

Insect resistant

42% are tolerant to 
glyphosate

Mexico

50% are tolerant to 
glyphosate 90% 

ISAAA (n.d.). GM Approval Database. International Service for the Acquisition of Agri-biotech Applications. Retrieved December 2023 https://www.isaaa.org/gmapprovaldatabase/default.asp
USDA (2023). Adoption of Genetically Engineered Crops in the U.S [Dataset]. Economic Research Service. U.S. Department of Agriculture. Retrieved December 2023 https://www.ers.usda.gov/data-products/adoption-of-genetically-engineered-crops-in-the-u-s/ 

CIBIOGEM (n.d.). National Registry of GMOs. Comisión Intersecretarial de Bioseguridad de los Organismos Genéticamente Modificados. Retrieved January 2024 https://conacyt.mx/cibiogem/index.php/sistema-nacional-de-informacion/registro-nacional-bioseguridad-ogms

   

  

   
  

                              
          

               

       

       

      

                                                                            

https://www.isaaa.org/gmapprovaldatabase/default.asp
https://conacyt.mx/cibiogem/index.php/sistema-nacional-de-informacion/registro-nacional-bioseguridad-ogms


Glyphosate case

Acute toxicity

Skin sensitivity reactions and poisoning: respiratory and cardiac 
difficulties, ataxia, convulsions, spontaneous abortions and death

Chronic toxicity

Cancer of different types in various organs, through FIVE mechanisms, 
even at low doses

Oxidative stress (OS) linked to the development of a variety of chronic 
degenerative diseases such as Parkinson's disease

Alterations in sex hormones, it is considered an endocrine disruptor, 
even at low doses. Causes reproductive disorders for up to three 
generations after exposure

Affects various organs and systems, especially the digestive system; 
penetrates the blood-brain barrier

Acts as an antibiotic, destabilizing the intestinal microbiome

Everyone is exposed to glyphosate, 
although the industry tries to 

minimize exposure

Types of exposure

Types of toxicity



Pathways of glyphosate carcinogenicity 

Rana, I., P. K. Nguyen, G. Rigutto, A. Louie, J. Lee, M. T. Smith & L. Zhang (2023). Mapping the key characteristics of carcinogens for glyphosate and its formulations: A systematic review. full text links. Chemosphere. Oct:339:139572. doi: 10.1016/j.chemosphere.2023.139572. 
NCHS. (2022). Glyphosate (GLYP) - Urine (SSGLYP_H). National Health and Nutrition Examination Survey [Database]. National Center of Health Statistics At CDC. https://wwwn.cdc.gov/Nchs/Nhanes/2013-2014/SSGLYP_H.htm. https://wwwn.cdc.gov/Nchs/Nhanes/2013-2014/SSGLYP_H.htm 
Chang, V. C., Andreotti, G., Ospina, M., Parks, C. G., Liu, D., Shearer, J. J., Rothman, N., Silverman, D. T., Sandler, D. P., Calafat, A. M., Beane Freeman, L. E., and Hofmann, J. N. (2023). Glyphosate exposure and urinary oxidative stress biomarkers in the Agricultural Health Study. Journal of the 
National Cancer Institute, 115(4), 394-404. https://doi.org/10.1093/jnci/djac242.
Benbrook, C., Mesnage, R. and Sawyer, W. (2023). Genotoxicity assays published since 2016 shed new light on the oncogenic potential of glyphosate-based herbicides. Agrochemicals, 2, 47-68. https://doi.org/10.3390/agrochemicals2010005.

Modified from Rana et al. (2023)

Mechanisms 
pointed by 
IARC 80% of the US 

population has 
glyphosate in their 
urine according to 

NHANES

https://doi.org/10.1093/jnci/djac242


Food and products with GMO and HHP residues

Transgenic crops → ULTRAPROCESSED FOOD AND CHATARRE FOOD

The increase in production, through intensive GM crop farming systems, is related to the generation of raw material 
to produce large quantities of ultra-processed, high-calorie, but nutritionally deficient foods, rather than to 
combating hunger.

It corresponds to the change in the eating habits of the inhabitants of the so-called "developed" countries.

In December 2023, the American Academy of Pediatrics published a clinical report, prepared by specialist 
physicians who are part of the Committee on Nutrition:
• Glyphosate's close relationship with GMOs is indicated.
• They warn about measurable amounts of this herbicide in a wide variety of foods made from GMOs, accessible to 

children and adolescents. 
• They show that GM crop technology has been focused on agronomic aspects related to yield, leaving aside the 

nutritional quality of the products, which are mainly intended for the manufacture of ultra-processed foods. 
• They allude to the relevant role of pediatricians in informing families about the potential risks of GMO and 

glyphosate ingestion, as well as recommending the consumption of organic foods.

Abrams, S. A., Albin, J. L., Landrigan, P. J., Committee on nutrition, Council on environmental health and climate change. (2023). Use of genetically modified organism (GMO)-containing food products in children. Pediatrics, 153. https://doi.org/10.1542/peds.2023-064774 



ARE TRANSGENICS FEEDING THE WORLD'S POPULATION?
Of the 195 internationally recognized countries, 85% do not plant GMOs.

By region, the only 29 that have GM crops in their territories are distributed 
as follows: 10 in Latin America, the 2 in North America, 9 in Asia and the 
Pacific, 6 in Africa, and 2 in the European Union. 

Nearly 80% of the world's countries do not import GMOs for any use; only 43 
countries (22%) import them for human food, animal feed or industrial uses. 

In 2019, only 14 countries (8.5%) planted GM corn: USA, Brazil, Argentina, 
South Africa, Canada, Philippines, Paraguay, Uruguay, Spain, Vietnam, 
Colombia, Honduras, Chile and Portugal.

These data indicate that there is no widespread or worldwide preference for 
GM crops, particularly for GM maize, or for approving their importation for 
food, feed or industrial processing.

GM maize does not have better yields than conventional maize

Dionglay, C. (2022). Commercially available biotech crops and where to find them. International Service for the Acquisition of Agri-biotech Applications. https://www.isaaa.org/blog/entry/default.asp?BlogDate=5/11/2022 
Food and Agriculture Organization of the United Nations (n/d). Crops and livestock products. FAOSTAT. Retrieved December 2023. https://www.fao.org/faostat/en/#data/QCL. 
Heinemann, J., M. Massaro, D. S. Coray, S. Z. Agapito-Tenfen, and J. D. Wen (2013). "Sustainability and innovation in staple crop production in the US Midwest." International Journal of Agricultural Sustainability. Disponible en: http://dx.doi.org/10.1080/14735903.2013.806408
Khaipho-Burch, M., Cooper, M., Crossa, J., de Leon, N., Holland, J., Lewis, R., McCouch, S., Murray, S. C., Rabbi, I., Ronald, P., Ross-Ibarra, J., Weigel, D. and Buckler, E. S. (2023). Genetic modification can improve crop yields - but stop overselling it. Nature, 621, 470-473. https://doi.org/10.1038/d41586-023-
02895-w. 
Fernandez-Cornejo, J., Wechsler, S., Livingston, M. and Mitchell, L. (2014). Genetically Engineered Crops in the United States. Department of Agriculture, Economic Research Service, 162, p. 12.

Yields of transgenic and non-GM corn in the United States
in Eastern Europe during the period 1961-2010. Modified from: Heinemann et al. (2013)



WHO FEEDS THE WORLD'S POPULATION?

According to biotech industry data, in 2019, 17 million farmers planted GMOs, on a total of 190.4 million hectares, 
and more than 65 million people "benefited" from GM crops. 

Tiny numbers, when considering that, in 2019, around the world, approximately 1.23 billion people were employed in 
the world's agri-food systems and that more than three times that number, or nearly half of the world's population, 
live in households linked to agri-food systems, according to FAO. 

Of these 1.23 billion people, 857 million worked in primary agricultural production, while 375 million worked in the 
off-farm segments of agrifood systems.

The exercise of the right to food is NOT linked to GMOs:

Are not designed to adequately feed humans
Pesticide residues

Dionglay, C. (2022). Commercially available biotech crops and where to find them. International Service for the Acquisition of Agri-biotech Applications. https://www.isaaa.org/blog/entry/default.asp?BlogDate=5/11/2022 
Food and Agriculture Organization of the United Nations (n/d). Crops and livestock products. FAOSTAT. Retrieved December 2023. https://www.fao.org/faostat/en/#data/QCL. 
SAAA (2016). Brief 55: Global status of commercialized biotech/GM crops: 2019. International Service for the Acquisition of Agri-biotech Applications. https://www.isaaa.org/resources/publications/briefs/55/default.asp.
Food and Agriculture Organization of the United Nations (2023). Estimating global and country-level employment in agrifood systems. In FAO Statistics Working Paper Series (Vols. 23-24). Rome. https://doi.org/10.4060/cc4337en



IMPORTANCE OF PRECAUTION

PRINCIPLE 15 of the Rio de Janeiro Earth Summit

In order to protect the environment, the precautionary approach shall be widely applied by States according to their 
capabilities. Where there are threats of serious or irreversible damage, lack of full scientific certainty should not be 
used as a reason for postponing cost-effective measures to prevent environmental degradation... and health

The precautionary principle in international human rights treaties

- International Covenant on Civil and Political Rights: Right to life (e.g., DCP Committee GC-36, 2017)

- International Covenant on Economic, Social and Cultural Rights: Rights to enjoy the benefits of scientific 
progress (e.g., GC-25 of the ICESCR Committee, 2020); to a clean, healthy and sustainable environment (e.g., 
OC-23/17, IACHR, 2017; UN GA Accord, 2022); to the enjoyment of the highest attainable standard of health 
(GC-14 of the ESCR Committee, 2000); and to adequate food (e.g., GC-12 of the ESCR Committee, 1999)

In Mexico Constitution: Constitutional Articles 1°, 3° and 4°.

General Law on Adequate and Sustainable Food, General Law on Humanities, Science, Technology and Innovation, 
Law on Biosafety of GMOs



IMPORTANCE OF PRECAUTION

PRECAUTIONARY PRINCIPLE: Indispensable its application in three senses:

1. The PP intensifies the development of research, free of conflicts of interest, on 
the harms and risks associated with technologies; it encourages universal 
access to this information.

2. The PP stimulates innovation that is truly sustainable in environmental, social, 
economic and cultural terms; to direct technological developments in a way 
that does not harm people and the environment, does not affect human rights, 
and does not affect the environment.

3. CP leads to the promotion, access and scaling up of sustainable technologies, 
as well as to the dissemination of information on their benefits.



THANK YOU
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