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Método de avaliacao
v'1? Prova Tebrica: 28/09
v’ 2% Prova Tebérica: 7/12

v’ Apresentacio do trabalho : 13/11 -1/12

A média final = média aritmética das duas provas (peso 0,8) e trabalho (peso 0,2);

N3ao havera prova substitutiva ou repositiva
Aprovado => 5,0 e frequéncia => 70%

As normas para a nota do trabalho estdo no sl
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* O que ¢ Genéticar
* ciéncia voltada para o estudo da hereditariedade, bem como da estrutura e
das fungoes dos genes
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O que é Genética Molecular?

* O que ¢ Genéticar
* Ciéncia voltada para o estudo da hereditariedade, bem como da estrutura e das
funcoes dos genes

* O que ¢ Gener
* Unidade fundamental, fisica e funcional da hereditariedade, constituida pelo
segmento de uma cadeia de DNA responsavel por determinar a sintese de uma
proteina
* O que é Genética Molecular?

* A area da biologia que estuda a fun¢ao dos genes em nivel molecular. A
genética molecular usa métodos de genética e biologia molecular, dentre
essas a tecnologia do DNA recombinante

* O que ¢ Biotecnologiar



Biotecnologia — historico do termo

* 1917 - Termo criado por Karl Ereky

* para descrever processo de producao de porcos em larga escala
usando beterraba acucareira

* Definiu como "a/l lines of work by which products are produced from
raw materials with the aid of living things”

* 1961 — microbiologista Carl Goren Hedén recomendou
troca de nome de periodico:
Journal of Microbiological and Biochemical Engineering and Technology
pata -> Biotechnology and Bioengineering
* 1970s — microbiologia em engenharia quimica

* The application of scientific and engineering principles to the processing of
material by biological agents to provide goods and services



Biotecnologia

* Associado a fermentacoes

* Panificacao, alcool, 1ogurte, penicilina, ...

* Biotecnologia industrial usa microrganismos para
produciao comercial

* Enzimas, antibioticos, inoculantes,..
* Fermentaciao/Biotransformacio
* Biorreatores — otimizacoes
* Técnicas no processo —> selecao, mutacao

* Técnicas de DNA recombinante - revolugao



Biotecnologia

* Definicao do U.S. Office of ‘Lechnology Assessment (1995):

* Any technique that uses living organisms to matke or modify
Dproducts, to improve plants or animals, or to develop
IIICro0rgantsms for specific purposes.

* Qualquer técnica que use organismos vivos para
produzir ou modificar produtos, para melhorar plantas
ou animais, ou para desenvolver microrganismos com

pProposito especiﬁco



FOOD AND AGRICULTURE ORGANIZATION /Z/A¢
OF THE UNITED NATIONS \%.7.+
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BIOTECHNOLOGY in FOOD AND AGRICULTURE -

There is a wide array of "biotechnologies" with different
techniques and applications. The Convention on
Biological Diversity (CBD) defines biotechnology as:
"any technological application that uses biological systems,
living organisms, or derivatives thereof,
to make or modify products or processes for specific use".

http://www.fao.org/biotech/fao-statement-on-biotechnology/en/
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BIOTECHNOLOGY in FOOD AND AGRICULTURE

There is a wide array of "biotechnologies" with different
techniques and applications. The Convention on
Biological Diversity (CBD) defines biotechnology as:
“qualguer aplicagdo tecnoldgica que usa sistemas bioldgicos,
01ganismos vivos, ou seus derivados, para fazer
ou modificar produtos ou processos para uso especifico”.

Definicao muito abrangentel!

http:/ /www.fao.org/biotech/fao-statement-on-biotechnology/en/
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FOOD AND AGRICULTURE ORGANIZATION /Z/A¢
OF THE UNITED NATIONS \%.7.+
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BIOTECHNOLOGY in FOOD AND AGRICULTURE -

Interpreted in a narrow sense, which considers only the
new DNA techniques, molecular biology and reproductive
technological applications, the definition covers
a range of different technologies
such as gene manipulation and gene transfer,

DNA typing and cloning of plants and animals.

http://www.fao.org/biotech/fao-statement-on-biotechnology/en/
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BIOTECHNOLOGY in FOOD AND AGRICULTURE

Interpreted in a narrow sense, which considers only the
new DNA techniques, molecular biology and reproductive
technological applications, the definition covers
“uma gama de tecnologias diferentes
tais como manipulacdo génica e transferéncia de genes,

tipificacdao de DINA e clonagem de plantas e animais.”

Inclui apenas técnicas de DNA recombinante,
biologia molecular e aplicacoes reprodutivas tecnologicas

http:/ /www.fao.org/biotech/fao-statement-on-biotechnology/en/
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Mas, porque eu preciso
saber de

Genética Molecular?




Porque Genética Molecular?

VE - V&

Estande inicial
Falhas/Duplas
Plantas vencidas
Pragas iniciais
Manejo de plantas daninhas
Cobertura

V6 - Pré VT

Doencas foliares
Pragas
Cobertura Nitrogenada

VT-R1

Doencas foliares
Pragas espigas
Monit. clima
Monit. ponto de corte

Estande final
Amostragem
Produtividade
Panto de Corte
Particulas
Processamento graos

R2



Porque Genética Molecular?

APLICACOES
Planta

Microorganismos

Pragas, Doengas, Daninhas

Solo




Porque Genética Molecular?

APLICACOES
o Planta

Oxygen

* Cultivar — OGM, genotipagem,
Sy melhoramento por selecao genomica,

CRISPR,..

Microorganismos

Carbon
dioxide

* Endofiticos: inoculacao com organismos
melhorados, GM...

* Rizosfera — Fixadores de N, estimuladores de
crescimento, solubilizadores de fosfato,...

Pragas, Doencas, Daninhas

* RNA1, controle biologico,..



Ferramentas da Genética Molecular

* Técnicas de DNA recombinante

* Clonagem de genes

* PCR

* Genotipagem e marcadores moleculares — hibridizacio DNA

* Sequenciamento de genoma, genes, transcritos, proteinas, metabolitos,..
* Organismos Geneticamente Moditficados e Transgenicos

* Expressao Heterologa

* Edicao Genomica (CRISPR/Cas9)

* To be continued.....



Genotipagem de cultivares (DNA fingerpring)

4

u =
- T = e = =

C w = - J-:-'_J =] |
- '\-I.l.. . Il - o + a

'--.' (F] [} '|.| L
. [ - £ S |
f’- ﬂ"lgi" - i 1 123 WT!'I oy, ok ’
B I:"III':'.:.I ey ﬂ--.I f | ﬁ. K L] 'I'F.-||'I'.'-\.
Fy e =N e -
£ quebra do DNA por
Amostra &  extragdo DNA enzima de restri¢ao

separa¢ao do

— / Transferéncia DNA pot
- "_ ' para eletroforese
membrana
plane i L8
— —
—
-

-— -— T

Revelacao — — —

f— = —

Comparagao DNA



DNA Recombinante: quebra de barreiras
entre espécies

Ex. Gene Bt promove resisténcia a insetos
DNA de bacteria - w 4 >
. * @ \
' Ugs e L
i P .
apﬂ“’ - A |
/A .

enzimas
Enzimas sao usadas para 1solar o) gene de interesse

GUD
DNA de milho ) @ 3 .
y =

Gene de interesse



Organismos Geneticamente Modificados
(OGM)
X

Transgénicos



Cl

Liberacao Planejada
Liberacdo Comercial

Processo Importacac

Publicagoes no Diario Oficial da Uniao

NORMAS E LEIS

Constituicao Federal
Tratados Internacionais
Leis

Medidas Provisorias
Decretos Legislativos
Portarias

Decretos

Instrucdes Normativas
Notas Técnicas
Resolucoes Normativas
Comunicados

Orientacoes

Regimento Interno da CTNBio

e Biosseguranca - definicoes

Art. 30 Para os efeitos desta Lei, considera-se:

| - organismo: toda entidade biolégica capaz de reproduzir ou transferir material genético, inclusive virus e outras classes que venham a ser
conhecidas;

Il - acido desoxirribonucléico - ADN, acido ribonucléico - ARN: material genético que contém informacdes determinantes dos caracteres
hereditarios transmissiveis a descendénda;

Il - moléculas de ADN/ARN recombinante: as moléculas manipuladas fora das células vivas mediante a modificagdo de segmentos de
ADN/ARN natural ou sintético e gque possam multiplicar-se em uma célula viva, ou ainda as moléculas de ADN/ARN resultantes dessa
multiplicacao; consideram-se também os segmentos de ADN/ARN sintéticos equivalentes aos de ADMN/ARN natural;

\V - engenharia genética: atividade de producao e manipulacdo de moléculas de ADN/ARN recombinante;

V - organismo geneticamente modificado - OGM: organismo cujo material genético - ADN/ARN tenha sido modificado por qualquer técnica
de engenharia genética;

VI - derivado de OGM: produto obtido de OGM e que ndo possua capacidade autdnoma de replicacao ou que nao contenha forma viavel de
OGM;

VIl - célula germinal humana: célula-mae responsavel pela formacao de gametas presentes nas glandulas sexuais femininas e masculinas e
suas descendentes diretas em qualquer grau de ploidia;

VIl - clonagem: processo de reproducao assexuada, produzida artificialmente, baseada em um Gnico patriménio genético, com ou sem
utilizacdo de técnicas de engenharia genética;

I¥ - clonagem para fins reprodutivos: donagem com a finalidade de obtencao de um individug;
X - donagem terapéutica: clonagem com a finalidade de producao de células-tronco embrionadrias para utilizagdo terapéutica;

X1 - células-tronco embrionarias: células de embriao que apresentam a capacidade de se transformar em células de qualguer tecido de um
arganismo.

§ 10 Nao se inclui na categoria de OGM o resultante de técnicas que impliguem a introducao direta, num organismo, de material
hereditario, desde que ndo envolvam a utilizacio de moléculas de ADN/ARN recombinante ou OGM, inclusive fecundacao in vitro,
conjugacao, transdugdo, transformacao, indugao polipldide e gualguer outro processo natural.

§ 20 Nao se inclui na categoria de derivado de OGM a substancia pura, quimicamente definida, obtida por meio de processos biologicos e
que nao contenha OGM, proteina heterdloga ou ADN recombinante.

Art. 40 Esta Lei nao se aplica quando a modificacao genética for obtida por meio das seguintes técnicas, desde que nao impliguem a
utilizagdo de OGM como receptor ou doador:

| - mutagénese;

Il - formacao e utilizacao de células somaticas de hibridoma animal;



Linha Cronologica
OGM

http://sitn.hms.harvard.edu/flash /2015 /from-corgis-to-corn-a-brief-look-at-the-

B oo

Oldest evidence of artificially selected crops
-

AN

"

U.S. Supreme Court

allows patenting
of GE organisms

FLAVR SAVR Tomatoes become

first GE food crop approved by
U.S. Department of Agriculture

Herbicide-resistant crops first introduced

The pharmaceutical ATryn ek
becomes the first biological . 4

produced by a GE animal to
be approved by the US FDA

-
Boyer & Cohen develop
1973 | Genetic Engineering

1995 US EPA approves the first
insecticide-producing crop

Avrtificial selection
of wolves began

(GE)

Asilomar Conference sets
guidelines for future GE experiments

FDA approves Humulin,
1982 | the first pharmaceutical

manufactured b
using GE technology

Golden Rice engineered to mitigate
Vitamin A deficiency

long—historv—of—grno—technologv/


http://sitn.hms.harvard.edu/flash/2015/from-corgis-to-corn-a-brief-look-at-the-long-history-of-gmo-technology/

O PRIMEIRO TRANSGENICO!!

DNA humano moléculas de
¢ ligado ao insulina rumana\
plasmidio

~§ %

Qene
humano
da insulina

plasmidio

Herbert Boyer

Um dos primeiros produto derivado de um organismo transgénico chegou ao
mercado em 1982. Era insulina, produzida por uma bactéria geneticamente
modificada com um gene humano. Até entdo, a insulina injetada por diabéticos
tinha de ser extraida de bois e porcos, por ser parecida com a humana, mas nao
idéntica, o que causava reagoes alérgicas. A insulina recombinante acabou com o

Genentech
1976, 15.000 empregados

problema, pois é exatamente igual 2 humana.



https://en.wikipedia.org/wiki/Genentech

Flavr Savr (Calgene)

v' O tomate Flavr Savr, foi desenvolvido pela Calgene, uma
companhia de biotecnologia com base em Davis, na California.
Viarios anos se passaram até¢ que o FDA aprovasse o transgenico.
O FDA nao exige aprovacao, no entanto a Calgene submeteu
voluntariamente o Flavr Savr para aprovacao em 1989. Em 1994,
o Departamento de Agricultura dos Estados Unidos aprovou
que este nao apresentava risco ao ambiente.



Flavr Savr (Calgene)

Tomate geneticamente modificado Tomate tradicional

O tomate GM amadurece O tomate trad1c19nal
tem de ser colhido

verde, para nao ser
esmagado durante o

-

na planta, ficando com O tomate tradicional é 9 y

tratado com etileno

'
4

mais sabor. Mantém-se
firme apos a colheita

para induzir a transporte.

maturacao *_

SUPERMERCADO




Flavr Savr (Calgene)

Gene que amolece o tomate

(poligalacturonase) DNA Gene Flavr Savr

RNA inativado




A historia do ROUNDUP READY

Glifosato (Ghphosate) € um herbicida de amplo espectro

o Ingrediente ativo do herbicida Roundup;
* Mata todas as plantas com que entra em contato;
* Initbe uma enzima chave ( ) no metabolismo de
aminoacidos aromaticos (fenilalanina, tirosina, triptofano)
*Rota do acido chiquimico

e Planta morre porque faltam aminoacidos

e Um gene que codifica uma enzima resistente ( ) a0
glifosato 1solado de uma bactéria (Agrobacterinm CP4) permite que as
culturas sobrevivam mesmo quando pulverizadas



Plantas sensiveis ao Roundup “

oty

Acido chiquimico + fosfoenolpiruvato

O 0O

y D,}QVHJLGH + glifosato
HO
lgnta
glifosato EPSPsynthase
Q
HZN\)LOH
glicina Acido 3—Enolpiru¥hiquimico -5-fosfato
(amino acido) (ZRSP)

Sem aminoacidos,
planta morre

Amin@acidos
arQfmAaticos




Plantas resistentes ao Roundup

Acido chiquimico + fosfoenolpiruvato

+ Glifosato
. RoundUp nao tem efeito;
Bacteria Fy b berbidid
EPSP synthase nzima € resistente ao herbicida

Acido 3-Enolpiruvil chiquimico -5-fosfato
(EPSP)

Com amino acidos,

planta sobrevive

Aminacidos
aromaticos




Transgénico
Natural!!

Batata doce!

Qual foio 1°

transgénico mesmo?r

BN S N AS D INAY

The genome of cultivated sweet potato contains
Agrobacterium T-DNAs with expressed genes: An
example of a naturally transgenic food crop

Tina Kyndt®', Dora Quispe®*™?, Hong Zhai®, Robert Jarret?, Marc Ghislain®, Qingchang Liu®, Godelieve Gheysen?,

and Jan F. Kreuze™?

*Department of Molecular Biotechnology, Ghent University, 9000 Ghent, Belgium; "International Potato Center, Lima 12, Pery; “Beijing Key Laboratory of
Crop Genetic Improvement/Laboratory of Crop Heterosis and Utilization, Ministry of Education, China Agricultural University, Beijing, China, 100193
and “Plant Genetic Resources Unit, US Department of Agriculture, Agricultural Research Service, Griffin, GA 30223

Edited by Eugene W. Nester, University of Washington, Seattle, WA, and approved March 16, 2015 (received for review October 13, 2014)

Agrobacterium rhizogenes and Agrobacterium tumefacens are
plant pathogenic bacteria capable of transferring DNA fragments
[transfer DNA (T-DNA)] bearing functional genes into the host
plant genome. This naturally cccurring mechanism has been adap-
ted by plant biotechnologists to develop genetically modified crops
that today are grown on more than 10% of the world's arable land,
although their use can result in considerable controversy. While
assembling small interfering RNAs, or siRNAs, of sweet potato
plants for metagenomic analysis, sequences homologous to T-DNA
sequences from Agrobacterium spp. were discovered. Simple and
quantitative PCR, Southem blotting, genome walking, and bacterial
artificial chromosome library screening and sequencing unambigu-
ously demonstrated that two different T-DNA regions ((bT-DNA1
and IbT-DNA2) are present in the cultivated sweet potato (jpomoea
batatas [L.] Lam.) genome and that these foreign genes are
expressed at detectable levels in different tissues of the sweet po-
tato plant. IbT-DNA1 was found to contain four open reading frames
(ORFs) homologous to the tryptophan-2-monocoxygenase (iaaM), in-
dole-3-acetamide hydrolase (iaaH), C-protein (C-prof), and agrocino-
pine synthase (Acs) genes of Agrobacterium spp. bT-DNA1 was
detected in all 291 cultigens examined, but not in dose wild relatives.
IbT-DNA2 contained at least five ORFs with significant homology to
the ORF14, ORF17n, rooting locus (Rol)BRolC, ORF13, and ORF18
ORF17n genes of A. rhizogenes. IbT-DNA2 was detected in 45 of
217 genotypes that incduded both cultivated and wild species. Our
finding, that sweet potato is naturally transgenic while being a
widely and traditionally consumed food crop, could affect the cur-
rent consumer distrust of the safety of transgenic food crops.

horizontal gene transfer | Agrobacterium spp. | food safety
sweet potato | transgenic crops

I Inriznntal gene transfer (HGT) has long been recognized as
a natural phenomenon, especially between bacteria, but it is
R T T - 1= H -

P e i e R R L L p——

Crown gall is a disease that afflicts orchards and vineyards in
particular. It has long been known to be caused by a bacterial
agent (9). In the late 1970k, it was shown that the disease resulted
from the transfer of a part of the tumor-inducing (Ti) plasmid,
the T-DNA, from Agrobacterium tumefaciens into the host plant
genome (10). The transfer of the T-DNA from the root-inducing
(Ri) plasmid in a related bacterium, Agrobacterium rhizogenes,
induces abundant root proliferation (hairy roots) at the infection
site { 11). Once integrated, the genes of the T-DNA are expressed
and are responsible for tumor (crown gall) or hairy root forma-
tion, as well as the production of opines, in the infected plant
tissue. The types of opines synthesized have been used to classfy
Ti and Ri plasmids into octopine, nopaline, and agropine-type
plasmids (12-14).

Agrobacterium rizogenes agropine strains contain two physi-
cally separated T-DNA regions (the TR-DNA and the TL-DNA)

Significance

We communicate the rather remarkable observation that
among 291 tested accessions of cultivated sweet potato, all
contain one or more transfer DNA (T-DNA) sequences. These
sequences, which are shown to be expressed in a cultivated
sweet potato clone ("Huachano) that was analyzed in detail,
suggest that an Agrobacterium infection occurred in evolu-
tionary times. One of the T-DMAs is apparently present in all
cultivated sweet potato clones, but not in the crop's dosely
related wild relatives, suggesting the T-DNA provided a trait
or traits that were selected for during domestication. This
finding draws attention to the importance of plant-microbe
interactions, and given that this crop has been eaten for mil-
lennia, it may change the paradigm governing the “unnatural®
status of transgenic crops.




Culturas GM no mundo

TOP 5: AREA PLANTADA COM TRANSGENICOS NO MUNDO CiB ‘

(em milhdes de hectares - mifha)
sobre Biotecnolagia

i | CULTURAS
O Soja
) Milho
¢ | @ Algodao

' 7. | @ Canola
A @ Alfafa

@ Outras Culturas

11,4 mi/ha

v‘ ARGENTINA

N . : Outros 19 paises que
23,6 mi/ha adotam transgénicos

| DIVISAD l EUA-39,5% | Brasil - 26,4% |a.-pm-u,m Ium-;ul |,.,._ﬁ| Oues=8.7% |
Total de drea (
plantada no Mundo: POR PAIS

189,8 mi/ha DIVISAO POR I_

Soja - 49,6% | Milho - 31,5% | Algodso - 12,8% Ilmmlm .

Fonte: [RAAK i

http://wwwisaaa.org/resources/publications/briefs /53 /default.asp
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Culturas GM no mundo

Figure 2. Global Area (Million Hectares) of Biotech Crops, 1996 to 2017, by Country, Mega-
Countries, and for the Top Ten Countries

50,000 hectares, or more
1. USA 75.0 million
2. Brazif* 50.2 million
3. Argenting® 23.6 million
w 4. Canada 13.1 million
5. India* 11.4 millicn
' vy b 6. Paraguay* 3.0 million
E 7. Pakistan* 3.0 million
8. China* 2.8 million
9. South Africa* 2.7 million
10. Bolivia* 1.3 million
# 1. Uruguay* 1.1 million
12. Australia 0.9 million
13. Philippines* 0.6 million
14. M = 0.3 milli
24 countries which have adopted biotech crops 15. Sgg:ﬂar 0.2 m:”:g:
16. Spain 0.1 million
) 17. Mexico* 0.1 million
In 2017, global area of biotech 18. Colombia* 0.1 million
crops was 189.8 million hectares,
30/ representing an increase of 3% Less than 50,000 hectares
0 frn?rrl 2016, equivalent to 4.7 Vietnam® Portugal
Increase million hectares. Honduras* Bangladesh®
from 2016 Chile* Costa Rica*
Source: ISAAA, 2017 * Developing countries

http://wwwisaaa.org/resources/publications/briefs /53 /default.asp
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Tabela 1. Area global de cultivos transgénicos em 2017 (por pais, em mi/hays*

Culturas GM no mundo

Rank Pals Area Culltivos Biotecnolégicos
1 |EUA* 750 Milkwo, s0ja, algodas, cancla, beterraba,
alfafa, mamao, abohora, batata, magd
2 | Brasil* 502 Soja, milhe, algodao
3 | Argentina®* 23.6 Soja, milhe, algoddc
4 | Canada* 131 Canala, milho, soja, beterraba, alfafa, batata
200 5 |india® 11.4 Algodio
180 6 | Paraguai* 3.0 Soja, milho, algodio
o 7 | Paguistdo® 3.0 Mgodio
8 | China* 28 Algodan, papaia
140 g | Africa do Sul* 2.7 Milho, saja, algodis
120 10 | Boliia*® 13 Soja
11 | Uruguai* 1.1 Saja, rmilhe
100 12 | Austrilia* 0.9 Canola, algodic
20 13 | Filipinas* 0.6 Milho
€0 14 | Myanmar® 0.3 Algodio
15 [ Suddo* 0.2 Algodio
40 16 | Espanha* o1 Milha
20 17 | México* 0.1 Alpodio
18 | Colémbla*® 0.1 Milko, algoedao
0 19 | Vietna <0.1 Wil
1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 =inE - u
20 | Honduras <01 Milho
| B Total === |ndustrialized Countries Developing Countries 21 | Chile 0.1 Milhe, canola, soja
X . Lo . X 22 | Porugal <01 Milho
Figure 1. Global Area of Biotech Crops, 1996 to 2017: Industrialized and Developing Countries - —
Million Hect 23 [ Bangladesh <] Berinjela
(Million Hectares) 24 | Costa Rica <01 Algodao, abacaxi
Source: ISAAA, 2017 tatal 185.8

*18 mega-paises biotecnoldgicos plamtando 50.000 hectares ou mais de cultivos bioteonoldgicos
*# grredondando para a unidade de rilhar miaks préxima.

Fonte: I5AAR, 2018

http://wwwi.isaaa.org/resources/publications/briefs /53 /default.asp
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Culturas GM no mundo

Million Hectares

Top 10 countries

growing 1 million
hectares, or more
in 2017

Source: ISAAA, 2017

http://www.isaaa.org/resources/publications/briefs /53 /default.asp
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Culturas GM no mundo

100 200 188
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a0 / 160
70 140
/ 1215
w /—' /\/“* ] ]
50 / / oy pP——m —
. /S
) / / T~
= T 1 | I
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mmm Soybean e paie s Cotton Canola
Comventional M EBiotech

Figure 16. Global Area of Biotech Crops, 1996

to 2017: by Crop (Million Hectares) Figure 17. Global Adoption Rates (%) for
Source: ISAAA, 2017 Principal Biotech Crops, 2017 (Million Hectares)

Source: ISAAA, 2017

http://wwwisaaa.org/resources/publications/briefs /53 /default.asp
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mmm Herbicide Tolerance e Stacked Traits
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Figure 18. Global Area of Biotech Crops, 1996
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Algodio GM na India
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Figure 7. Sixteen Years of Adoption of IR (Bt) Cotton in India, 2002 to 2017

Source: ISAAA, 2017
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GMS na Africa Africa Biotech/GM Research and

Commercialization Status by 2017
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Figure 14a. Africa Biotech/GM Research and Commercialization Status in 2017
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Culturas GM no mundo
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SITUACAO DOS CULTURAS TRANSGENICAS APROVADAS PARA USO

NA ALIMENTACAO HUMANA E ANIMAL E/OU PARA PLANTIO

O JAPAO S . (=F
e EE

E A CULTURA PARA
O MILHOQO :%0a s rvenros

’ TRANSGENICOS ESTAO REGULAMENTADOS:
DESDE 1992 v 232 serovactesem () paises
6 7 PAI S ES 4 1 3 3 TRANSEEHICGS A EVENTO DE MILHO TRANSGENICO
REGULAMENTARAM 0 USO DE PARA 26 CULTURAS DIFERENTES TOLERANTE A HERBICIDAS
N KG“B E O MAIS APROVADO
DO MUNDO:

1,995 ALMENTACAO HUMANA 55 APROVACOES EM 26 PAISES

1,338 ALUMENTAGAO ANIMAL
800r.mo Fonte: ISAAA, 2018
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MINISTERIO DA CIENCIA, TECNOLOGIA E INOVACAO
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INICIO
INSTITUCIONAL
A CTNBIO assessora o Governo Federal nas A s
_— questoes relativas a Biosseguranca de 48 unDGM dentro

Organismos Geneticamente Modificados do CTNBio

Saiba mais.

Secretaria Executiva

Processo de OGM
Reunides
Avisos ULTIMAS ATUALIZAGOES
Atas
Pautas Ata 212 PLENARIA-MAIO 2018
Locais das Reunides da CTNBio - Julho/Agosto de 2018
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Visualizar »
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Composicao da CTNBIO

A Comissao Técnica Nacional de Biosseguranca (CTNBio) ¢ uma instancia colegiada multidisciplinar de carater
consultivo e deliberativo, integrante do Ministério da Ciéncia e Tecnologia, constituida para prestar apoio técnico
e de assessoramento ao Governo Federal na formulacao, atualizacao e implementacao da Politica Nacional de
Biosseguranca (PNB) de Organismos Geneticamente Modificados (OGM) e seus derivados, bem como no
estabelecimento de normas técnicas de seguranca e de pareceres técnicos referentes a autorizacao para atividades
que envolvam pesquisa e uso comercial de OGM e seus derivados, com base na avaliacao de seu risco
zoofitossanitario, a saude humana e ao meio ambiente.

Composigao:

12 (doze) especialistas de notoério saber cientifico e técnico, em efetivo exercicio profissional, sendo:

3 (trés) da area de saude humana;

3 (trés) da area animal;

3 (trés) da area vegetal;

3 (trés) da area de meio ambiente;

1 representante de cada um dos seguintes 6rgaos: MAPA; MCT, MMA, MS, MDIC, MRE, MDA, MD e SEP

1 especialista em defesa do Consumidor;

1 especialista em Saude;

1 especialista em Meio Ambiente

1 especialista em Biotecnologia

1 especialista em Agricultura Familiar

1 especialista em Satude do Trabalhador



Liberacao Planejadas no Meio Ambiente
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* LPMA — Liberacdo Planejada Meio Ambiente
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Aprovacao Comercial de OGM
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Liberactes Comerciais

Liberagcdes Comerciais

Liberagdes Comerciais

M5 Ultima atualizagao 10/06/15 10:51 | @ 5S5ubpastas | [£] 0Documentos
¥ Subpastas

Nome ¥

|£ﬂ‘u’aclnas

Subpastas: Parecer Técnico n® 099-2004, Parecer Técnico n® 1300-2008, Parecer Técnico n® 1427-2008, Parecer Técnico n® 1591-
2008, Parecer Técnico n® 2146-2009, Mais =

QPlantas
Plantas
Subpastas: Algodao, Eucalipto, Feijao, Milho, Soja, Mais »

@ﬂutms

Subpastas: Parecer Técnico n® 261-470_2004 - Importacao e Liberagdo Comercial de Enzimas - Processo 01200.00374, Parecer
Técnico n® 3964 - 2014 - OX513A de Aedes asgypti

|J_:ﬂMIr_rnnr'ga nismos

Subpastas: Parecer Técnico n® 2281 - 2010, Parecer Técnico n® 3287 - 2012, Parecer Técnico n® 3775 - 2013, Parecer Técnico n® 3877
- 2013, Parecer Técnico n® 4203 - 2014, Mais »

lEnglish Version
Subpastas: Crops, Microorganisms, Others, Vacccines

Mostrando 5 resultados.

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


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

Nome ¥

[iTabela de Plantas - Uso Comercial
Plantas Geneticamente modificadas aprovadas para Comercializacao

Eisoja

Subpastas: Comunicado n® 54, Parecer Técnico n® 2236-2009, Parecer Técnico n® 2273-2010, Parecer Técnico n® 2286-2010, Parecer
Técnico n® 2542-2010, Mais =

EiMilho
Subpastas: Parecer Técnico n® 0987 - 2007, Parecer Técnico n® 1100 - 2007, Parecer Técnico n® 1255 - 2008, Parecer Técnico n® 1596
- 2008, Parecer Teécnico n® 1597 - 2008, Mais =

@Fel}:’m
Subpastas: Parecer Técnico n® 3024-2011

SEucalipto
Subpastas: Parecer Técnico n® 4408-2015

I:'_;i]ﬁ-lgndao

Algodao

Subpastas: Parecer Técnico n® 0513-2005, Parecer Tecnico n® 1521 - 2008, Parecer Técnico n® 1598 - 2008, Parecer Técnico n® 1757 -
2009, Parecer Tecnico n® 1832-2008, Mais =
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Suzano e FuturaGene fazem testes em floresta transgénica no Piaui
A FuturaGene, empresa britanica especializada em biotecnologia foi adquirida pela Suzano em 2010.

Engana-se quem acha que a Suzano Papel e Celulose esta agindo sozinha em
terras piauienses. A empresa entregou para a FuturaGene o seu campo de
testes e as fazendas experimentais instaladas no Estado.

A FuturaGene, empresa britanica especializada em biotecnologia foi adquirida
pela Suzano em 2010. A FuturaGene ja conduziu os testes com florestas de
eucaliptos transgénicos no Piaui e agora espera a regulagao da Comissao
Técnica Nacional de Biosseguranga (CTNBio) para vender no mercado.

Fonte: Valor Econdmico

Desenvolvendo solugées personalizadas que ,::g;:__.& ,Pmte‘_’e -
maximizam o desempenho do seu negécio URSO| investimento
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cuidar do

http://painelflorestal.com.br/noticias/florestas-plantadas /12303 /suzano-e-futuragene-fazem-
testes-em-floresta-transgenica-no-piaui
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CANA | 09 de funhe de 2017

Primeira cana transgenica e aprovada comercialmente no Brasil

Variedade & resistente a broca. uma das principais pragas que ameacam a cultura

POR REDAC,E.D GLOBO RURAL
 corrina] 9 | in [G-] | @]~ ore i
le_cana-agucar (Foto: Editora Globa) A

A variedade € a primeira cana-de-aclcar geneticamente modificada aprovada para comercializaco no mundo (Foto: Editora Globo)

primeira cana-de-actcar geneticamente modificada ja pode ser usada comercialmente no Brasil. Desenvolvida pelo
Centro de Tecnologia Canavielra (CTC). a Cana Bt passou por avallacdo da Comissdo Técnica Nacional de
Biosseguranca (CTNBio) que a considerou sequra scb os aspectos ambiental. de sande humana e animal. Ela e

primeira cana-de-acluicar geneticamente modificada aprovada para comercializacdo no mundao.

Avariedade & resistente a broca da cana (Diatraea saccharalis). principal praga que ameaca a cultura. Segundo os
especialistas. as perdas ocasionadas pelas brocas chegam a R2 5 bilh#es por ano. Aspragas impactam a qualidade do

acucar e aumentam os custos com inseticidas.

3 5 O gene Bt @ amplamente usado na agricultura e também 2 aplicado
I ERUETR ¢ plamente s ¢ , P
em culturas como soja. milho e algod&o. O presidente do CTC.

Unica considera “possibilidade concreta” Gustavo Leite, afirma que a instituicdo planeja desenveolver tambam
painel contra China na OMC variedades resistentes a outros insetos.

A martir Ane actiidne fal nneeiral Famnrarar Ana A aeirar o otannl

Financiamento

e Consorcio
Bradesco.

http:/ /revistagloborural.globo.com/Noticias/ Agtricultura/Cana/noticia/2017/06/ptim

eira-cana-transgenica-e-aprovada-comercialmente-no-brasil.html



Empresa brasileira é primeira a obter
aval para cana transgénica

Diego Herculano - 20.52t.2016/Folhapress

Wil

Brazﬂ qpproves
planting of GM
sugarcane =

Colheita de cana-de-actcar

Brazil approves world's first
commercial GM sugarcane:
developer CTC
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http://profissaobiotec.com.br/primeira-planta-transgenica-contendo-tecnologia-rnai-
com-atividade-inseticida-e-aprovada-nos-eua/



Nova geragao de GM - RNAI
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1 ISAAA ; GM Approval Database ; GM Crop Events List ; MON87411

See all events of crop:

Maize (Zea mays L.)

See all events developed by:

Monsanto Company (including fully
and partly owned companies)

See all events with trait
introduction method:

Agrobacterium tumefaciens-
mediated plant transformation

See all events with commercial
trait:

Herbicide Tolerance

Insect Resistance

See all events with GM trait:

Glyphosate herbicide tolerance

Coleopteran insect resistance

See all events with gene:

cry3Bb1

cp4 epsps (aroA:CP4)

dvsnf7

Lists

Crops List

Events List

Canac |ict

Event Name: MON87411

Event Code : MON-87411-9
Trade Name: not available

Crop: Zea mays L. - Maize, Corn

Developer:
Monsanto Company (including fully and partly owned companies)

Method of Trait Introduction:
Agrobacterium tumefaciens-mediated plant transformation

GM Trait s :
Glyphosate herbicide tolerance , Coleopteran insect resistance

Commercial Trait:
(Stacked) Herbicide Tolerance + Insect Resistance

Summary of Basic Genetic Modification

cry2Bbl Bacillus thuringiensis subsp. Cry2Bb1 delta endotoxin

kumameotoensis

strain CP4 enolpyruvulshikimate-3-

phosphate synthase (EPSPS)

enzyme

double-stranded RNA
transcript containing a 240
bp fragment of the WCR.
Snf7 gene

Western Corn Rootworm
{Diabrotica virgifera
virgifera)

dvsnf7

Agrobacterium tumefaciens  herbicide tolerant form of 5-

confers resistance to
coleopteran insects
particularly corn rootworm by
selectively damaging their
midgut lining

decreases binding affinity for
glyphosate, thereby
conferring increased tolerance
to glyphosate herbicide

RMAi interference resulting to
down-regulation of the
function of the targeted Snf7
gene leading to Western Corn
Rootworm mortality.
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Ultrastructural Changes Caused by Snf7 RNAi in Larval

Enterocytes of Western Corn Rootworm (Diabrotica
virgifera virgifera Le Conte)
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Control of Western Corn Rootworm
(Diabrotica virgifera virgifera)
Reproduction through Plant-
Mediated RNA Interference

Xiping Niu?, Adane Kassa?, Xu Hu?, Jonathan Robeson?, Mollie McMahon?, Nina M.
Richtman?, Joseph P. Steimel?, Bliss M. Kernodle?, Virginia C. Crane?, Gary Sandahl*, Julie L.
Ritland?, James K. Presnail*2, Albert L. Lu' & Gusui Wu*

RNA interf e (RNAi)in ic maize has recently emerged as an alternative mode of action
for western corn rootworm (Diabrotica virgifera virgifera) control which can be combined with protein-
based rootworm control options for improved root protection and resistance management. Currently,
transgenic RNAi-based control has focused on suppression of genes that when silenced lead to larval
mortality. We investigated control of western corn rootworm reproduction through RNAi by targeting
two reproductive genes, dvvgr and dvbol, with the goal of reducing insect fecundity as a new tool for
pest The results di d that exposure of adult beetles, as well as larvae to dvvgr
or dvbol dsRNA in artificial diet, caused reduction of fecundity. Furthermore, western corn rootworm
beetles that emerged from larval feeding on transgenic maize roots expressing dvbol dsRNA also
showed significant fecundity reduction. This is the first report of reduction of insect reproductive fitness
through plant diated RNAI, d ing the feasibility of reproductive RNAi as a management
tool for western corn rootworm.

@ PLOS | one
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Gene editing in legal limbo in Europe

The Eurgpean Union is dragging its feet on gene-editing rules and scientists should push
the igsue.

22 February 2017
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MNEWS : 19 JANUARY 2018

European court suggests relaxed gene-editing
rules

Judicial opinion says restrictive regulations may not apply to plants and animals bred using
CRISPR technique.

i We
Legal limbo

Europe is dragging its feet on gene-editing
rules and scientists should push theissue.

gene-edited should be regulated as if they were genetically
modified (GM). Confused? You're not alone: the issue has split
the German government and has left scientists across Europe in limbo.

Plant scientists say that new editing tools, including CRISPR-Cas9,
involve no more than making tiny, precisely targeted changes to a gene
that are indistinguishable from natural mutations. But opponents say
that any form of meddling with genes is potentially perilous.

Germans attach great value to public dialogue. So on 14 February,
the Leopoldina, Germany's national science academy, hosted a debate
on the issue. Officials from the federal environment ministry and
its office for nature protection spoke passionately in favour of ever-
greater regulation, whereas the agriculture ministry and the office for
consumer protection and food safety disagreed.

The debate might never have taken place if the European Union itself
had been able to decide on the issue. But it is habitually paralysed when-
ever genetic modification is discussed. Two years ago the European
Commission requested all member states to hold back on giving the
all-clear on gene editing while it considered its options. Now itshand is
being forced, ever so slowly, by the referral of the issue by France to the
European Court of Justice (ECJ) last October. French non-governmental
organizations and trade unions had called on the French state to regu-
late organisms created through all methods of mutagenesis, including
classical methods. They argued that easy-to-use, modern gene-editing
tools will encourage large numbers of new plants to be created whose
environmental impacts are uncertain. At the Leopoldina meeting, the
German office for nature protection aligned itself with this argument.

The ECJ told Nature that a decision is not expected before 2018
because the case is so politically sensitive. That's a long time to wait,
given that so much is at stake. GM-style regulation is complex and exor-
bitantly costly. CRISPR technology, although very new, has already led
to many gene-edited plants that are ready for outdoor field trials. Such
studies should not be held up. Some are intended to shed light on basic
plant biology, such as how plants adapt themselves so readily to their

Germany is having trouble deciding whether plants that are

environments. Others will determine whether the gene-edited plants
have new traits that make them better crops. European scientists are
competing with countries such as the United States, where gene-edited
products are not considered equivalent to GM products, at least for now.
And earlier this month the European Ombudsman stated that the legal
limbo does not mean that gene editing should be put on freeze.

Some EU member states are forging their own way through the muddle.
In 2015, Sweden decided that the technical and legal issues in favour of
non-regulation were crystal clear and told its plant scientists that they
could go ahead. It has promised to reverse its
position should the EU decide on regulation.
Stefan Jansson at Umea University made such
swift progress that he hosted a press lunch last
summer where he served up ‘tagliatelle with
edited plants CRISPRYy fried vegetables’ using ingredients
that areready from his garden, including a gene-edited
for outdoor field  cabbage. According to those present, it was
trials.” delicious. Last year, Finland chose a similar

path, although no field trials have begun.

Sabres are rattling in the Netherlands, where the parliament’s lower
house called on the government last week to consider the exclusion of
most forms of gene editing from GM regulation. The United Kingdom
has maintained silence, and will in any case be under no obligation to
follow EU rules once Brexit is complete.

Germany, meanwhile, is being forced to wait for the ECJ decision.
In 2015, the consumer protection office told the San Diego-based bio-
technology company Cibus that its herbicide-resistant oilseed rape,
created using one of the earlier gene-editing technologies, would not
need to be regulated in the country. Opponents immediately brought
a court case — but that local court is now awaiting EC]J guidance. And
during this election year, the German government is highly unlikely
to risk making sensitive decisions.

The ECJ has an unfortunate history of delivering highly
conservative or scientifically confused verdicts on complex biological
issues. In 2011, it outlawed patents that depended even indirectly on
human embryonic stem-cell lines, adding that similar basic research
was immoral. And in the same year it nearly upended the European
honey market with a muddled decision about alleged traces of pollen
from GM maize.

Plant scientists should spend the waiting time engaging in public
dialogue like the one Germany is leading about the safety and value of
gene editing. Reason and science need to prevail this time.m

“CRISPR
technology has
already led to
many gene-
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n(I}nge—edited CRISPR mushroom

escapes US regulation

A fungus engineered using CRISPR - Cas9 can be cultivated and sold without oversight.

BY EMILY WALTZ

The US Department of Agriculture
(USDA) will not regulate s mushroom
that has been genetically modified
with the gene-editing tool CRISPR-Cas9,
the agency has confirmed. The long-awaited
decision means that the mushroom can be
cultivated and sold without passing through
the agency’s regulatory process — making it
the first CRISPR-edited organism to receive 2
green light from the US government.

“The research community will be very
happy with the news,” says Caixia Gao, a plant
biologist at the Chinese Academy of Sciences
Institute of Genetics and Developmental
Biology in Beijing, who was not involved in
developing the mushroom. *{ am confident
well e falli
of regulatory aulbnnly

Yinong Yang, a plant pathologist at
Pennsylvania State University (Penn State) in
University Park, engineered the fungus —
common white button mushroom (Agaricus
bisporus) — to resist browning, The effect is
achieved by targeting the family of genes that
encodes polyphendl oxidase (PPO), an enzyme
that causes browning. By deleting just a hand -
ful of base pairs in the mushroom's genome,
Yang knocked out one of six PPO genes
— reducing the enzyme's activity by 30%.

AGENCY RULES

The mushroom is one of about 30 genetically
modified organisms (GMOs) to sidestep the
USDAS regulatory system in the past 5 years.
In each case, the agency'’s Animal and Plant
Health Inspection Service (APHIS) has said
that the organisms — mostly plants — do not
qualify as something that the agency must reg:
ulate. {Once a crop passes the USDA reviews,
it may still undergo a voluntary review by the
US Food and Drug Administration.)

Several of the plants that bypassed the
USDA were made using gene-editing tech
niques such as the zinc-finger nudease (ZFN)
and transcription activator-like effector
nuclease (TALEN) systems. But until now, it
was not clear whether the USDA would give
the same pass to organisms engineered with
science’s hottest tool, CRISPR-Cas9.

Yang first presented the crop to a small
group of USDA regulators in October 2015,
after being encouraged to do so by an APHIS

official. “They were very excited” Yang says:
“There was certainly interest and a positive
fecling” at the meetings. He followed up with
an official letter of enquiry to the agency later
that month.

The USDAs answer came this week. "APHIS
does not consider CRISPR/Cas9-edited white
button mushrooms s described in your Octo
ber 30,2015 letter to be regulated.” the agency

wrote to Yang on
“lamconfident |3 Apeil ¥
we'll see more Yang's mushroom

gene-edited did not trigger USDA
crops falling oversight because
outside of it does not contain
rvgulnxnrv foreign DNA from
authority.” ‘plant pests’ such as

viruses or bacteria.
Such organisms were necessary for geneti
cally modifying plants and fungi in the 1980s
and 1990s, when the US government devel
oped its framework for regulating GMOs. But

The United States is revamping its rules
for regulating GMOs, which collectively are
known as the Coordinated Framework for
Regulation of Biotechnology. To that end, the
US Natioral Academies of Sciences, Engineer
ing and Medicine have convened a committee
that is charged with predicting what advances
will be made in biotechnology products over
the next five to ten years. It will hold its first
meeting on 18 April.

In the meantime, Yang is mulling over
whether to start 2 company to commercialize
his modified mushroom. Fruits and vegetables
that resist browning are valuable because they
keep their colour longer when sliced, which
lengthens their shelflife. In the past 18 months,
biotech companies have commercialized
genetically engineered non-browning apples
and potatoes.

"I need to talk to my dean about that. We'll
have to see what the university wants to do
nm says Yang aboat the prospect of bringing

h to market. But he notes that in

newer gene-editing tech that do not
involve plant pests are quickly supplanting the
oldtools.

S ber 2015, Penn State filed a provisional
patent application on the technalogy. m
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In the EU, gene-edited crops and food will be treated in the same way as. ditied

EU law deals blow
to CRISPR crops

Top court’s ruling threatens research on gene-edited plants.

BY EWEN CALLAWAY

ene-edited crops should be subject to
Gthz same stringent regulations that
govern conventional genetically mods-
fied (GM) organisms, Europe’s highest court
ruled on 25 July.
The decision, handed down by the Court of
European Union (EC]) in Lux
embouryg, i a major setback for proponents of

Justice of ¢

gene-edited crops, including many scientists
They had b hoped that organisms created using
relatively new, precise genc-editing technolo
gies sch as CRISPR-Cas9 would be exer
from existing Evropean kaw; which has lrmated
the planting and sale of GM crops.

Instead, the EC] ruled that crops created
using these technologies are subject to a 2001
directive. That law was developed for older
breeding techniques, and it puts high hurdles
in the way of developing GM crops for food.

“It is an important judgment, and it's 2
very rigid judgment.” says Kai Purnhagen, a
legal scholar at Wageningen University and
Research in the Netherlands who specializes
in European and international law. “It means
for all the new inventions, such as CRISPR-
Cas9 food, you would need to go through

such as irradiation, which introduce changes
to an organism’s DNA but don't add foreign
genetic material

In 2016, the French government asked the
EC] to interpret the directive in hght of plant

Cas9 should be considered mutagenesis, just
Like irradiation, and thus be exempt from the
darective, because they can involve changes to
DNA and not the insertion of foreign genes.
But people opposed to GM organisms contend
that the deliberate mature of alterations made
through gene editing means that they should
all under the directive.

In janvary, an advocate-general with the
court, Michal Bobek, issued 2 15,000-word
opinion that both sides claimed was partly in
their favour. He said that gene-edited cropsdo
constitute GM organisms under the original
dxtumhnaho!hnwamo&kdwng

That is likely to hinder investment in crop
research using these tools in the EU, says Purn
hagen “From a practical perspective, I don't
think this will be at all of interest for business.
So they will move somewhere else.” bhe says.

The ruling is “tremendoasly d.ua;-pomx
ing”, says Nigel Halford, 2 crop geneticist at
Rothamsted Research in Harpenden, UK. “It's
a real hit to the head!” e says. Gene-editing
techniques will still be used 23 a research ol
that companies in Europe will have much
appetite to develop them. “They are not going
to invest in a technology they see not having
any commercial application.” Halford says.

Enmonmmalorpmxxmufnmhuuh:
Earthin A d i
thzcmﬂnhcxsmnmamhahoaﬂd
for all products made through gene editing
to be regulated, assessed for their health and
environmental impacts, and labelled

DNA CHANGES
The 2001 EU directive behind the ECJ's
decision concerns the intentional release of

logies discovered since 2001 — such
as those used for gene editing — could be
as long as they don't contain DNA
from other species, or artificial DNA
But in its ruling, the EC] determined that
only mutagenesis that have “con
ventionally been used in 2 number of applica
tions and have a long safety record are exempt
from those obligations”. Organisms made
using mutagenesis techniques developed
after 2001 — incloding gene editing —
exempt from the directive.

N0 INCENTIVE

“This will have a chilling effect on research,
in the same way that GMO legislation has
had a chilling effect for 15 years now” says
Stefan Jansson, a plant physiclogist at Umed
University in Sweden. Gene-edited crops will
not vanish from European research labs, but
he woeries that the funding to develop them
could dry up. “If we cannot produce things
that society finds helpful, then they will be less
likely to fund u”

Jansson also has practical concerns about
the ruling. He developed 2 'CRISPR cabbage'
that he has consumed, and which was grow
ing in his home garden as he spoke to Nature.
“I tock 2 photo vesterday, and [ took another
after the ruling t's still the same plant. Yes
terday it wasn't 3 GMO, and now it's 2 GMO.
I'm 2 bit curious what I have to do. Do [ have
to remove #t?”

Purnhagen says that the ruling leaves open
a possible loophole, whereby if scaentists can
prove that gene-editing techniques are as
safe as mutagenesis methods already exempt
from the law; such as irradiation, the new

toa, could carm an exemption.

But be doabts that researchers and busi

b mlleum

the lengthy approval process of the Europ

Union”
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GM orga into the env —and nesses developing gene-edited crops will hold
was aimed at into which entire genes, nulhqag'lmlxvm Cas9and all these
or long stretches of DNA, had been d logies will be profy

The law mp gRni whose g pauanlmn«!hnhmmg.Ilhmk
were modified using chiqe ch will move vhere cse™m

M AL FE B LOOMIEN OV (ETTY

02/08/2018



Svew Gl PIRACICABA E REGIAO €& Q uscar

Agéncia Fiocruz de Noticias

19/01/2016 10h00 - Atuaiizado em 19/01/2016 14h43

Terga-feira, 7 de agosto de 2012

; Mosquito transgénico reduziu

Entrevistas Fiocruz cria o primeiro mosquito transgénico na Ameérica . Piracicaba e Regido
Latina populagao de Aedes em teste em SP
Especiais o . . g TS Al % . X
plisangsnios Empresa diz que inseto diminuiu em 82% larvas em bairro de Piracicaba.
Fio da Histdria 2 LR 2 . S 3
= O Centro de Pesquisa René Rachou (CPgRR), unidade da Fiocruz em Minas Gerais, Cidade no interior paulista deve abrigar nova fabrica que produz inseto. Sef"e'}mé ESfﬁqU?adO na fav.ela da
Glossario de Doengas anunciou a criagéo do primeiro mosquito geneticamente modificado na América Latina. A Portelinha, periferia de Piracicaba

conguista representa o primeiro passo em busca de uma nova estratégia capaz de bloguear
a transmissdo do parasita da malaria. A idéia é criar mosquitos transgénicos, do género
Estante Anopheies spp. (transmissor da maldria) que sejam resistentes (ou se torem "imunes") a
infeccéo pelo protozodrio Plasmodium spp, parasita da doenca.

Estética do Invisivel
Rafael Garcia

Do G1, em P ba (SP,
0 G1, em Piracicaba (SP) PSOL langa Thiago

Nalesso como candidato

Matérias em Inglés
a prefeito de...

Arquivo Luciano Moreira

EquipeiContato
Caseiro achou carro da
"N modelo Aline Furlan:
‘Nao pensei que...

Suspeita é que modelo
Aline Furlan morreu em
acidente,...

http:/ /www.fiocruz.br/~ccs/novidades/mar06/ transgenico_cpqrr.html http://gl.globo.com/sp/piracicaba-
regiao/noticia/2016/01/mosquito-alterado-
reduziu-populacao-de-aedes-em-teste-em-sp.html
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Releasing ‘‘ice-rninus’’ bacteria

SIr — Two strategies for the biclogica
control of those bacteria that act as seeds
for ice-crystal formation (and the
consequent crop damage) have recently
been presented. Researchers at the Uni-
versity of Colorado propose spraying fields
with bacterial viruses (bacteriophage)',
while researchers at the University of
California propose spraying fields with
genetically engineered bacteria whose *ice-
nucleation gene'” has been deleted 2, Most
of the media attention has gone to the latter
stratagem, largely because of the contro-
versy surrounding the release of recombi-
nant DNA organisms into the
environment®?. However, successful
implementation of these strategies may be
limited by ecological and evolutionary
factors subsequent to the deployment of
predators (bacteriophage) or competitors
(recombinant bacteria). The application of
bacteriophage to populations of sensitive
bacteria engenders intense selection for
phage-resistant mutants* whose increase
could defeat future, if not present, control.
The application of recombinant “‘ice-
minus’’ bacteria requires that they out-
compete naturally occurring ice-nucleating
forms?, whereas the arbitrary deletion of
an evolved gene would likely be disad-
vantageous, or at best neutral.

An integrated strategy might overcome
these difficulties, and might even begin to
counter some of the fears associated with
releasing recombinant bacteria. Bacterio-
phage infect bacterial cells by first
adsorbing to some surface protein or other
component of the cell wall; phage are
generally very specific in their site of
adsorption®. By comparing the sensitivities
of *“‘ice-minus’’ and *‘ice-plus’’ isogeneic
bacteria to a diverse set of bacteriophage,
one might identify a phage whose site of
adsorption is the ice-nucleating surface
protein. By applying this bacteriophage in
concert with the *‘ice-minus’’ recombinant
bacteria, one would provide the “ice-
minus’’ phage-resistant bacterium with a
strong selective advantage over the “‘ice-
plus’’ phage-sensitive natural counterpart.
Moreover, as phage-resistant mutants
appeared among the naturally occurring
bacteria, they too would probably be *‘ice-
minus’" since resistance to phage typically
arises via the alteration or loss of function
of the gene encoding the specific surface
protein to which the phage adsorbs®; even
if such phage-resistant mutants were not
“ice-minus’’, selection favouring their
increase would be ameliorated by high
densities of the phage-resistant recom-

renders them selectively favoured within
the range of simultaneous phage appli-
cation. Thus, the spread of recombinant
bacteria would be prevented by virtue of
their competitive inferiority coupled with
their inability to support the very phage
whose presence is necessary to permit their
establishment.

Is there a precedent for this strategy?
Williams Smith and Huggins® successfully
treated experimental bacterial infections in
mice using bacteriophage, precluding the
rise of phage-resistant bacterial mutants in
a manner similar to that proposed above.
First, pathogenicity of the target bacterium
was shown to depend on the presence of a
particular surface antigen’.

Second, a bacteriophage was isolated
whose site of adsorption is that surface
antigen. Third, it was shown that the
bacteria became resistant to the phage
through the loss of that surface antigen. In
essence, Williams Smith and Huggins
chose phage for which resistance was
incompatible with pathogenicity of the
target bacterium. Whether phage can be
isolated for which resistance is incom-
patible with ice-nucleation by the target
bacteria remains to be seen.

RICHARDE. LENSKI
Department of Zoology,
University of Massachuset{s,
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How ““‘gradual’’?
Sk — The recent article by Rhodes' on
“‘Gradualism, punctuated equilibrium and
the Origin of Species’* is a major event in
clarifying Darwin’s views on both rates of
evolution and *‘gradualism®. The claim
that *“‘gradualism’ refers specifically to
long-term regular changes in the geological
record® has led to much confusion. It is
now clear! that Darwin's views on grad-
ualism should be understood on a shorter
biological or ecological time scale?, and
that they do not require (nor -::Duld they
explain) slow, long-term, orthogenetic
changes in the fossil record.

There is one point that has not been
covered and which helps to establish how

used by Kamen* to describe the confusion
that arises when conclusions are applied to
the wrong time scale. His example is photo-
synthesis and he pointed out that it can be
studied over many different time scales.
Radiation physicists study guantum
processes that occur within 10-1% - 109
seconds, or even longer. This "tra"
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Be kind to flies

Sik — E.G. Gray's method for swatting
flies! may work?® but must always result in
the death of the fly which cannot be
justified unless the insect in question really
is a health hazard. Last Christmas [ bought
my arachniphobe family a simple device
called a **Spider Scoop’’. This consists of a

transparent plastic dome mounted scissor-
like on a broad plastic base. The dome is
put over the offending arthropod and the
base gently brought into place trapping the
animal inside it. The principle resembles
that of the card and beaker technigue®. I
recommend this method of fly trapping as

46/pdf/30700820.pdf

http://www.nature.com/nature/journal /v307 /159
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Ice, Ice, Baby (sorry, I couldn’t help myself)

Which leads me to my second “believe it or not” statement for the day: many of
those atmospheric microbes have been found to nucleate ice (Bauer et al.
2003). What I mean by “nucleate ice” is that they can serve as the starting point
for ice erystals to begin to form. What makes this really cool (pardon the pun)
is that ice-nucleating microbes have been found to make specific proteins on the
surface of their cells which catalyze the formation of ice crystals at relatively
high temperatures. This action not only allows the crystals to form outside the
microbe, rather than inside where ice crystals would damage cellular
membranes and kill the microbe, but the formation of these erystals also
releases very small amounts of heat energy, keeping the microbe that much
safer from freezing.

You might have heard about these guys (indirectly)
before if vou've ever heard of “cloud seeding.”
There’s a commercially available freeze-dried
preparation of ice-nucleating bacteria that many
ski resorts will shoot up into the clouds to help
encourage snowfall. A slightly less well-known

practice is the application of “ice-minus” bacteria Commercially available
to reduce crop loss due to frost. In that case, snow-seeder.
growers have taken advantage of specific mutant

bacteria which lack the genes for the ice-nucleating protein and spray these
bacteria across the foliar surfaces so that ice won't form as easily. The idea here
is that ice-nucleating bacteria are very commonly found on plant surfaces, and
can lead to frost damage. But those lacking the gene (called “ice-minus™) when
applied to the plants, outcompete the natural bacteria, and reduce the formation
of frost on plant surfaces.

Snomax

snow Inducer
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GM Protein in Ice Cream

Genetically modified fish antifreeze protein is potentially able to cause
inflammation and should not be approved without comprehensive tests

Prof. Joe Cummins, Dr. Mae-Wan Ho and Prof. Malcolm Hooper

This report has been submitted to the Food Standards Agency to
oppose approval of Unilever’s application on behalf of the

Independent Science Panel www.indsp.org.uk.

Afully referenced version of this article is posted on 1515" members’
website. Membership details here

Unilever is seeking approval of a2 genetically modified (GM) (EAQ on
genetic engineering) ice-structuring protein derived from a polar fish,
ocean pout, for use in making ice cream smoother and creamier. The
GM protein is produced in transgenic bakers’ yeast. lce-structuring, or
antifreeze protein protects the ocean pout in freezing waters by
preventing large ice crystals forming; in ice cream and other frozen food
it would have the same effect. Unilever applied to the Food Standards
Agency (FSA) UK for approval, and its proposal is now open for public
comment [1]. Unilever has sent similar petitions to the United States
Food and Drug Administration (FDA) to obtain the Generally Recognized
As Safe (GRAS) status for the food additive [2] and to Food Standards
Australia Mew Zealand [3]. Both applications have been approved, which
is unfortunate.

The transgenic protein produced in yeast was designated ISP Type 11l
HPLC 12 glyco—ISP. The preparation tested by Unilever contained
peptides from yeast and sugars along with the recombinant protein.

Antifreeze from Fish Blood Keeps Low-Fat
Ice Cream Rich and Creamy

Fat is what makes ice cream taste rich and creamy. It's called ice cream, after all,
not ice skim milk. So how have some manufacturers managed to make reduced
fat ice cream that does a decent job of matching the real stuff? The answer, it
turns out, is in fish blood.

The ocean pout, an eel-like fish that lives in the Arctic Ocean, has a special protein
in its blood that keeps it from freezing in sub-zero waters*. This natural antifreeze

http://wwwi-sis.org.uk/ GMPIIC.php?printing=ves
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Salmao Atlantico Transgénico
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First Genetically Engineered
Salmon Sold in Canada

US firm AquaBounty Technologies says that its transgenic fish has hit the market after a 25-
e : year wait

Transporting
AuuAdvantage® Salmon

T emits 23-25x less carhon
005 than the two major

s g sources of US Atlantic

\ salmon

https://www.youtube.com/watch?v=0yb3c9gbbKO0
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