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Regulamentação em biossegurança
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Organismos geneticamente modificados 
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Organismos geneticamente modificados
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O que são Organismos Genéticamente Modificados 
(OGMs)?
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OGMs
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• Engenharia genética: consiste na
transferência de DNA de um organismo para
outro organismo utilizando métodos de
manipulação de genomas

• Edição de genomas: consiste na modificação
do genoma de um organismo sem
necessariamente haver incorporação de DNA
exógeno
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Transgenia x cisgenia

6
By Smartse (talk) - Own work (Original text: I created this work entirely by myself.), CC BY-SA 3.0, https://commons.wikimedia.org/w/index.php?curid=7528981
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Landmarks da engenharia genética
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• 1972: Paul Berg criou a primeira molécula “recombinante” – sequencias de SV40 em 
fago λ

• 1973: Berg, Boyer & Cohen introduziram o primeiro plasmídeo recombinante em 
uma bactéria, criando uma linhagem resistente a kanamicina

• 1973: Rudolf Jaenisch criou o primeiro camundongo transgênico, introduzindo SV40 
em embriões de animais quimera (no entanto o inserto não foi transmitido  para 
gerações futuras)

• 1981: Ruddle, Constantini & Lacy criam o primeiro camundongo transgênico que 
transmite o transgene para as próximas gerações

• 1983: Bevan, Flavell & Chilton criam a primeira planta transgênica, utilizando 
Agrobacterium para introduzir um gene de resistência a antibióticos em plantas de 
tabaco
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Regulamentação e legislação
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1975: The Asilomar meeting recommended a set of guidelines regarding the cautious use of 
recombinant technology and any products resulting from that technology.
1976:  the US National Institute of Health (NIH) formed a recombinant DNA advisory committee. The 
United States Department of Agriculture (USDA), Environmental Protection Agency (EPA) and Food 
and Drug Administration (FDA), effectively making all recombinant DNA research tightly regulated in 
the USA.
1982:  the Organization for Economic Co-operation and Development (OECD) released a report into 
the potential hazards of releasing genetically modified organisms into the environment as the first 
transgenic plants were being developed.
1983: USA established a committee at the Office of Science and Technology (OSTP) to develop 
mechanisms to regulate the developing technology.
1986: the OSTP assigned regulatory approval of genetically modified plants in the US to the USDA, 
FDA and EPA.
Late 1980s and early 1990s: guidance on assessing the safety of genetically engineered plants and 
food emerged from organizations including the FAO and WHO.
1997: The European Union first introduced laws requiring GMO's to be labelled in.
2013: Connecticut became the first state to enact a labeling law in the USA, although it would not 
take effect until other states followed suit.
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Uso comercial de OGMs
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1976: Genentech was founded by Herbert Boyer and Robert Swanson and a year later and the company
produced a human protein (somatostatin) in E.coli.

1978: Genentech announced the production of genetically engineered human insulin

1980: the U.S. Supreme Court ruled that genetically altered life could be patented.

1982: Insulin produced by bacteria, branded humulin, was approved for release by the Food and Drug
Administration

1983: Advanced Genetic Sciences (AGS) applied for U.S. government authorization to perform field tests
with the ice-minus strain of P. syringae to protect crops from frost, but environmental groups and protestors
delayed the field tests for four years with legal challenges

1987: the ice-minus strain of P. syringae became the first genetically modified organism (GMO) to be
released into the environment, when a strawberry field and a potato field in California were sprayed with it.
Both test fields were attacked by activist groups the night before the tests occurred: "The world's first trial
site attracted the world's first field trasher”.

1982: The first genetically modified crop plant was produced, an antibiotic-resistant tobacco plant



PR
G

 0
01

2 
–

Se
gu

ra
nç

a 
em

 la
bo

ra
tó

rio
s d

e 
en

si
no

 e
 p

es
qu

is
a

Uso comercial de OGMs

1986: The first field trials of genetically engineered plants occurred in France and the USA, with tobacco plants 
engineered to be resistant to herbicides.

1987: Plant Genetic Systems was the first company to genetically engineer insect-resistant plants by incorporating 
genes that produced insecticidal proteins from Bacillus thuringiensis (Bt) into tobacco.

1988: the US Food and Drug Administration approved the first modified microbial enzyme in food production

1990s: recombinant chymosin was approved for use in several countries.

1992: The People’s Republic of China was the first country to commercialize transgenic plants, introducing a virus-
resistant tobacco.

1994: Calgene attained approval to commercially release the Flavr Savr tomato, a tomato engineered to have a
longer shelf life.1994: the European Union approved tobacco engineered to be resistant to the herbicide
bromoxynil, making it the first genetically engineered crop commercialized in Europe.

1995: Bt Potato was approved safe by the Environmental Protection Agency, after having been approved by the 
FDA, making it the first pesticide producing crop to be approved in the USA.
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1996: a total of 35 approvals had been granted to commercially grow 8 transgenic crops and one flower crop 
(carnation), with 8 different traits in 6 countries plus the EU.

By 2010: 29 countries had planted commercialized biotech crops and a further 31 countries had granted regulatory
approval for transgenic crops to be imported.

In 2013: Robert Fraley (Monsanto’s executive vice president and chief technology officer), Marc Van Montagu and
Mary-Dell Chilton were awarded the World Food Prize for improving the "quality, quantity or availability" of food in 
the world.

2013: The first genetically modified animal to be commercialized was the GloFish, a Zebra fish with a fluorescent
gene added that allows it to glow in the dark under ultraviolet light.

2015: The first genetically modified animal to be approved for food use was AquAdvantage salmon.
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A Lei de Biossegurança
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A Lei de Biossegurança e a Comissão Técnica Nacional 
de Biossegurança 
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A CTNBio

15



PR
G

 0
01

2 
–

Se
gu

ra
nç

a 
em

 la
bo

ra
tó

rio
s d

e 
en

si
no

 e
 p

es
qu

is
a

O Brasil é signatário do Protocolo de Cartagena
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Edição de genomas
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Ética e legislação sobre edição de genomas
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Ética e legislação sobre edição de genomas
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Regulamentação da edição de genomas no Brasil

21



PR
G

 0
01

2 
–

Se
gu

ra
nç

a 
em

 la
bo

ra
tó

rio
s d

e 
en

si
no

 e
 p

es
qu

is
a

22

Muito obrigado pela atenção!


