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1995
Federal biosafetyLaw 8.974 –
first CTNBio
•Biosafety Law
•First GMO regulation

1998
First GMO Commercial Approval
•Roundup Ready Soybean

2004
Scenarium
•No other GMO product got 

commercial licence
•Biosafety legislation proved to

be nonfunctional

2005
Biosafety Law 11.105/2005- new 
CTNBio
Second Biosafety Law

2006
•Normative Resolution Nº 1
•Normative Resolution Nº 2

2007
•Normative Resolution Nº 4

2008
•Normative Resolution Nº 5

2009
Scenarium
•19 GM Plants Comercial 

Approval
•First GM Microorganism

Commercial Approval Request
- Strain Y1979 – Amyris

1995 - 2005 2010 - 20182005 - 2009

2015
Experts Working Group
•Elaboration of specific rules 
for consult for gene editing

2018
Normative Resolution Nº 16
Specific rules for consult for 
NBTs

2018
First consults of 
microorganisms
First consults of plants
First consults of animals
First consult of vaccines 
(canine)

Brazilian Biosafety Regulation
Historical context of GMO and Gene-editing Regulation in Brazil



CTNBio 
National Technical Commission of Biosafety of 
Brazilian Ministry of Science, Technology and 
Innovation (MCTI).

• Law 11.105 – March 24, 2005
• 54 members (27 members and 27 alternates), all scientists holding a PhD 

title.
• All approvals need 14 votes

• Brazil signed the Cartagena Protocol in 2000.



Brazilian model of GMO regulation 

• Regulation of processes and products

• Science-based and case by case assessment

• The same biosafety law and rules for plants, 
microorganisms, vaccines, animals, insects, gene 
therapies.

• Robust and transparent technical assessment. 



Brazilian model of GMO regulation 

• All institutions that work with GMOs need to obtain a 
CQB (Certificate of Quality in Biosafety) and create a 
CIBio (Internal Commission of Biosafety) with 
approapriate members.

• Projects - CTNBio evaluates the laboratories, their 
researchers, technicians and students, level of biosafety. 

• Planned releases to the environment 

• Commercial releases
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End of monitoring 

Start  of monitoring 

End of the process

Case Specific Monitoring

Andrade et 
al.,Transgenic Res. 
2014



TOTAL GMO APPROVALS IN BRAZIL 
• 104 genetically modified plants (54 corn, 23 cotton, 18 soybeans, 6 

sugar cane, 2 eucalyptus and 1 common bean), 

• 50 recombinant vaccines for dogs, cats, poultry,  pigs, equines, 
tilapias

• 2 genetically modified mosquitos

• 1 moth (genetically modified Spodoptera frugiperda)

• 1 atlantic salmon (AquaBounty)

• 42 genetically modified microorganisms. 

• All information can be accessed at CTNBio’s website 
http://ctnbio.mctic.gov.br/liberacao-comercial#/liberacao-
comercial/consultar-processo

http://ctnbio.mctic.gov.br/liberacao-comercial#/liberacao-comercial/consultar-processo




Transgenic mosquitos

• 2014 - OX513A de Aedes aegypti

• 2020 – Oxitec OX5034 Aedes aegypti , linhagem de 2nd generation



GM gene therapies

• LUXTURNA (voretigene neparvovec): gene therapy indicated for the 
treatment of adult and pediatric patients with vision loss due to hereditary 
retinal dystrophy by biallelic mutation of RPE65 gene (Novartis);

• Zolgensma: gene therapy for the treatment of pediatric patients with 
spinal muscular atrophy (Novartis);

• Lamzede: commercial name of the active component alphavelmanase, 
which is a human recombinant alpha-mannosidase, indicated for the 
treatment of adult and pediatric patients suffering from the deficiency of 
the lysosomal enzyme alpha-mannosidase (Chiesi Farmacêutica Ltda.);

• Kymriah®, tisagenleleucel (CTL019) leukemia treatment B-cell acute 
lymphoblastic (ALL) refractory and post-transplant recurrence, second 
relapse or relapse later. (Novartis)

• ciltacabtagene autoleuce (cilta-cel, JNJ-68284528), indicated for the 
treatment of multiple myeloma, CAR-T treatment, Janssen



2021 – VACCINES for COVID 19 

• Pfizer

• Jenssen - Cilag

• Sputnik

• Astrazeneca/Oxford

• Biomanguinhos (Fiocruz, Brazil).



1972-1973 – first recombinant DNA 
techniques

 Herbert Boyer ,
Stanley Cohen and PAUL BERG



2013 – CRISPR – CAS 9

MICHELLE CHARPENTIER
JENIFFER DOUDNA 

‘‘clustered regularly interspaced short palindromic 
repeats’’ associated nuclease system (CRISPR/Cas9) 



Legal definition of GMO 
according to the Brazilian biosafety Law 11.105/2005

Genetically modified organism

Genetically modified 
organism - GMO refers 
to an organism whose 
genetic material, 
DNA/RNA, has been 
altered by any genetic 
engineering technique;

Genetic engineering 

Genetic 
engineering refers 
to the production 
and manipulation 
of recombinant 

DNA/RNA 
molecules;

Recombinant DNA/RNA

Molecules that are 
manipulated outside living 
cells by altering natural or 
synthetic DNA/RNA segments 
and that can multiply 
themselves in a living cell, or 
the DNA/RNA molecules 
resulting from this 
multiplication; they also refer 
to the synthetic DNA/RNA 
segments equivalent to 
natural DNA/RNA segments



“GMO ”

Modern biotechnology
application

Transgenesis

New combination 
of genetic material
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Modern biotechnology
application
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“Genome editing”

Organism
receiver

There is NO new combination of 
genetic material

Gene editing 
product

Gene editing
techniques



Current policy for genome-edited organisms  in 
Brazil – CTNBio and the Normative Resoution 16.

Normative Resolution 16, from January 2018.











Letter of inquiry (Normative Resolution 16) 

In order to define if a product obtained by PBI
would or not be considered a GMO and its
derivatives, the applicant must submit a letter of
inquiry to CTNBio (NR16), clarifying…….



In relation to original organism (Parentals), indicate: 

• identification of the genetic technology, purpose and intended use of the resultant 
organism and its derivatives 

• taxonomic classification, from family to the most detailed level of the organism to be 
released

• The risk classification of the parental

• the gene(s) and/or manipulated genetic element(s), organism(s) of origin and their 
specific functions, where applicable 

• the genetic strategy(ies) used to produce the modification(ions) desired; the genetic 
map(s) of the constructs used in the process, indicating all the genetic elements 
present 

• molecular characterization of the result in the recipient organism (parental and final 
product), where applicable, providing information related to: (a) number of copies 
manipulated; (b) location of the manipulated region in the genome, when possible; 
and (c) identification of the presence of off-target genetic modifications, if any 

• the product of expression of the genomic region(s) manipulated, described in detail, 
when applicable



In relation to the product (descent, line or final 
product), indicate:

• evidence of the absence of recombinant DNA/RNA molecules through 
the use of molecular methods 

• if the product containing DNA/RNA molecules for topical/systemic use 
has recombinant ability to insert into the target species and/or into non-
target species

• whether the product referred to in the submission has been 
commercially approved in other countries

• if the product uses the principle of gene drive that may enable the 
phenotypic change conferred to be potentially disseminated throughout 
the recipient organism’s population. In this case, explain the care to 
monitor the organism, using at least two different strategies; 

• how the possibility of any off-target effects of the technology that may 
be present in the product was evaluated



Analysis of GMOs X Non-GMO organisms
Principles of Normative Resolution 16

• Letter  of inquiry to CTNBio on the legal framework of the 
product

• Description of the Parental and Product

• Description of the technique employed

• Precaution regarding “Gene drive”

• Precaution regarding“off target” effects

• Principle of the case-by-case analysis

Conclusion of the inquire: whether product is a 
GMO  or not according to the Brazilian 

Biosafety Law 11.105.









24 products considered as non-GMOs by 
CTNBio so far 

• 10 yeasts for the production of etanol (Saccharomyces cerevisae)

• Waxy Corn - result of larger amounts of amylopectin

• Sugar cane (2 varieties, EMBRAPA)

• Low raffinose soy beans

• Canine parvovirus vaccine (Ourofino company, Brazil)

• 1 fish – Acquabounty - tilapia

• Sperm from a Nelore cattle – increased muscle – edited myostatin 
gene (Acceligen)

• Hornless Cattle – (Agropartners Consulting) - CANCELLED



Tilapia - Acquabounty

• Oreochromis niloticus

• The Tilapia FLT-01 "Extra fillet" has an increase
in fillet yield

• It is obtained by knocking out an endogenous
gene that causes the loss of the function of a
negative regulator of muscle growth. 26 bp
deletion in the gene of interest.

• The edited tilapia shows an increase in muscle
mass, showing a greater weight and yield of the
fillet in comparison with its counterpart
without editing.



Tilapia - Acquabounty

• Oreochromis niloticus

• Considered as Non-GMO by CTNBio



Hornless cattle
BURI
may 2018
Alison Van Eenennaam
University of California-Davis

Buri was developed by combining 
innovative precision breeding 
(TIMP) and targeted gene editing 
(HDR) techniques. The bull and his 
semen were bred by the Acceligen 
company (a subsidiary of the US-
based company Recombinetics 
Inc.

CARLSON, D. F. et al. Production of hornless dairy cattle from genome-edited cell lines. Nature Biotechnology. 
n. 5, p. 479-81. 2016.

https://www.nature.com/articles/nbt.3560


Princess, daughter of Buri at the University of California, Davis
Alison Van Eenennaam/University of California-Davis

PRINCESS
CONTROL



https://revistapesquisa.fapesp.br/um-engasgo-
cientifico/#:~:text=O%20ano%20de%202019%20ainda,pesquisas%20no%20campo%20da%20biologia

A plasmid in the bull’s genome 

https://revistapesquisa.fapesp.br/um-engasgo-cientifico/%23:~:text=O%20ano%20de%202019%20ainda,pesquisas%20no%20campo%20da%20biologia


fibroblasts 

Celtic allele introgression
212 base pairs with 10 base pair 

deletion



plasmid



CTNBio analysed according to the RN16

• CTNBio concluded that Buri's semen is not a genetically modified 
organism (GMO), as described in article 3 of Law No. 11,105 of March 
2005, Biosafety Law.

• The commission took into account the data available so far and 
pointed out that the inserted change, the silencing of the gene 
responsible for the appearance of the horns, occurs naturally in other 
cattle breeds.

• October 2018



FDA 

FDA lab: Agency showed Buri's genome had plasmid genetic material
US Food and Drug Administration



Conclusion

• AgroPartners was preparing to import the semen when the discovery 
was announced by the US regulatory agency.

• "The São Paulo company learned of the FDA finding and informed 
CTNBio, requesting the cancellation of the process and informing that 
the bull's semen would not be imported."

YOUNG, A. E. et al. Genomic and phenotypic analyses of six 
offspring of a genome-edited hornless bull. Nature 
Biotecnolgy. Out. 2019.

NORRIS, A. L. et al. Template plasmid integration in germline 
genome-edited cattle. bioRxiv. On-line. 28 jul. 2019.

https://www.nature.com/articles/nbt.3560
https://www.biorxiv.org/content/10.1101/715482v1.abstract








In conclusion

• CTNBio is a commission that, in Brazil, analyses both GMOs and 
genetically edited organisms.

• Transparent and robust, science-based.

• Ready to follow the innovations in biotechnology.



Thank you!

Maria Dagli 

mlzdagli@usp.br


