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Pieter Brueghel, (ca. 1525-1569)
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The Nobel Prize in Chemistry 1980

Paul Berg
V\é;:lte?glberf Fa C'I' S

Frederick Sanger

Share this
Paul Berg

B v 0 The Nobel Prize in Chemistry 1980
Born: 30 June 1926, New York, NY, USA

Affiliation at the time of the award: Stanford University,
Stanford, CA, USA

ATy TSI SR Prize motivation: "for his fundamental studies of the
biochemistry of nucleic acids, with particular regard to
recombinant-DNA."
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COMO SE PRODUZ

UMA PLANTA
TRANSGENICA?

Plantas transgénicas

receberam um ou mais genes
de outros seres vivos com o

objetivo de apresentarem
novas caracteristicas.

Aprovagao

Depois de passar pelos
testes de biosseguranga, a
planta pode ser submetida
a avaliagdo dos 6rgaos
reguladores de diferentes
paises. No Brasil, 0 6rgao
responsavel por essa
avaliacdo é a Comissao
Técnica Nacional de
Biosseguranga (CTNBio).

¢

Testes de biosseguranga

Durante todo o processo de
desenvolvimento do transgénico,

sao realizados testes de biosseguranga
em laboratorio, em casas de vegetacao
e em campos experimentais. Nessa fase
também sao realizados testes para
avaliar a seguranga da planta
transgénica para a saude humana,
animal e para o meio ambiente.

Identificacdo e isolamento

Uma caracteristica reconhecida como importante para
uma planta é identificada. Depois, seleciona-se o gene
ou genes responsaveis pela expressao dessa

| caracteristica.

Transformacgao
Insercao do gene de interesse no genoma

Atualmente, somente so0ja, da planta a ser transformada. Ha diversos
mitho e algoddo transgénicos \ métodos para realizar esse processo, a
sao cultivados © i

comercialmente no Brasil.

exemplo de:

disparadas em direc3o ao tecido do
organismo-alvo. O gene de interesse
chega ao nicleo celular e € integrado ao

genoma da célula vegetal.

Agrobacterium tumefaciens
Bactéria do solo que naturalmente
transfere parte de seu DNA para o
vegetal. Usa-se esse microrganismo
como vetor, inserindo na bactéria o
gene de interesse e colocando-a em
contato com as células vegetais.

L
\ AL Biobalistica
0 ) @ Pequenas esferas de ouro ou tungsténio
; contendo material genético sao
), ; . P
.~

o Selecao
Identificacdo das células que
receberam ofs) gene (s) de
interesse. Para isso, as
células vegetais sao
avaliadas em condi¢oes de

cultivo.
Regeneragao o
Obtengdo da planta completa a partir da célula
vegetal transformada. Este processo é realizado l
cultlyf?ndo os fragmentos de tecido vegetal Conkatha it
modificado. sobre Biotecnologia
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Legislagdo Brasileira de Biosseguranga
de OGM

Lei Nr. 8.975 Janeiro de 1995
Lei Nr. 11.105 Marco 2005 Primeira lei de biosseguranca

“Lei de Biosseguranga”

| |
Decreto Nr. 6.925, Agosto 2009 Decreto Nr. 5.591,

CartagenaProtocol of Biosafety to the Novembro 2005
Convention on Biotech Diversity

CTNBio

Resolugoes Normativas
Instrugoes Normativas

|

CTNBio

Comunicados
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Decreto Nr. 4,680 (Abril 2003)
Limite de 1%




*"USDA estimates that the costs ... would range from $569 million to $3.9 billion
for the first year”

*Annualized cost in perpetuity $68 million to $391 million

*"is not expected to have any benefits to human health or the environment”

*Wayne Parrot -University of Georgia
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? Food and Chemical Toxicology

journal homepage: www slssviercomilocats/loodchamt

Long term toxicity of a Roundup herbicide and a Roundup-tolerant

genetically modified maize

Gllles-Eric Séralini**, Emille Clair?, Robin Mesnage?, Steeve Gress”’, Nicolas
Manuela Malatesta®, Didier Hennequin®, Jo#l Spiroux de Venddmois®
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Clyptandse-tusad hesteides
Fndacriae disngring «ffecs

The hearh effects of 2 Rosndup

nctess Sor all treatments and doth sexes, 76% of the drered parameters

results can be explained by the mon linear endecrme-dasrupong effects of

shan of the transgene n che GMO and It metatolic conseguences.
© 2012 Bsevier Lod Opm ssvew urder CL BY.NCAD (heme

debage as 10 the necessary

uding regular meta:
bolic analyses Cumrently, no regulatory
authany c apkmal feeding studies (o
be formaddated pesticides. How-
ever, several s of S0 day rat feeding trials bave
been conducted e biotech industry. These investigations
mostly concern GM maize that are rendered either herbi-

cide wierant (to Roundup [R) in 8% of cases), or engineered
produce 2 modifled & todes insecticide, or both, As a result these
CM crops cantaln new pesticide residues for which new maximal
residual levels (MRL) have been blished in some

i the petitioners conclude in general that there is no major
change in ically modified isen (GMO) subchronic tuxic-
Ity studies [Doevingo ané Giné Bordoraba, 2011 Hammood et al,
2004, 2006ab), significant disturbances have been found and
may de interpreted didferently (Séralink et al, 2009; Spiroux de
Vendimois et al. 2010} Detailed analyses have revealed altera-
tions in kidmey and liver Functions that may be the signs of early
chronic diet intoxicati by explained ot Jeast in part by
pesticide residues in the GM feed (Séradini e al, 2007; Spiroux
de Venddmols et al., 2009), Indeed, It has been demoestraced that

a8 perere: GT. glstargt PCA, principal compo
aralyyis: LS, partial et squanes; OPLS, sethogeoal pantiil kst squares: RIPALS,
NonRnedr mevative Partial Least Squares; OFLS- DA, Ovthogonal Partial Least Sqaares
Discrisvisast Anabvan: G shvrveen: L lbnd deselet: A macinn: 8 reosh endeelin.

R conc in the range of 107 times below the MRL induced
endocrime disturbances in human cells {Gasnier et al, 2009) and
woxic effects therealter {Besachour and Seralal 2000). including

Milho NK603
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Davis et al. Tumor Incidence in
Normal Sprague-Dawley Female Rats,
Cancer Res 1956;16:194-197.

Hardisty 1985. Factors Influencing
Laboratory Animal Spontaneous
Tumor Profiles. Toxicol Pathol 1985
13: 95
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5. »98 C.S. Prakash

A ‘ @AgBioWorld

#Seralini reused images between his two
papers, simply changing the labels - Nice
detective work there @chadn/737!

“Male" control hepatocyte (Seralind et al, 2012)
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natureresearch

The Impact of Bt Corn on Aflatoxin-
Related Insurance Claims in the
United States

JinaYu’?, David A. Hennessy? & Felicia Wu>* =

Previous field studies have reached no collective consensus on whether Bt corn, one of the most
commonly planted transgenic crops worldwide, has significantly lower aflatoxin levels than non-Bt
isolines. Aflatoxin, a mycotoxin contaminating corn and other commedities, causes liver cancer in
humans and can pose severe economic losses to farmers. We found that from 2001-2016, a significant
inverse correlation existed between Bt corn planting and aflatoxin-related insurance claims in the
United States, when controlling for temperature and drought. Estimated benefits of aflatoxin reduction
resulting from Bt corn planting are about $120 million to $167 million per year over 16 states on
average. These results suggest that Bt corn use is an important strategy in reducing aflatoxin risk, with
corresponding economic benefits. If the same principles hold true in other world regions, then Bt corn
hybrids adapted to diverse agronomic regions may have a role in reducing aflatoxin in areas prone to
high aflatoxin contamination, and where corn is a dietary staple.




Lei de

Biosseguranca
no.8.974/95
Decreto
no. 1.752/95

Lei n© 10.688/
2003

RET
IN 2002

MP
no. 2.191/01
Substitutivo -
C.Moura
PL n©. 2905/97
Decreto
Rotulagem
no.4.074/03
Lei de :
Lel -
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Resultado: Arcabouco Legal extremamente complexo
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Frei Sérgio Antnio Gargen, ofm
oepaniradie

RISCOS

DOS
TRANSGENICOS

Depois de 20 anos de desenvolvimento, a tecnologia de
OGM ainda se baseia em processos do tipo “tentativa e
erro”’, portanto imprecisos e pouco cientificos. Assim, os Ci-
entistas tém poucas condigoes de prever o comportamento
do novo gene no organismo hospedeiro, sendo inadequado
chamar-se esta tecnologia de baseada na ciéncia. Em suma, a

engenharia genética encontra-se em seu estagio basico de
pesquisa e ciéncia, sendo prematura a libera¢do comercial de
plantas transgénicas (Guerra e Nodari, no prelo).

E dever dos cientistas atuarem como debatedores, deco-
dificadores e facilitadores deste debate abrangente e polémi-
co, atual ¢ de extrema importincia para o pais. Analises com
bases em dados cientificos evitam a promiscuidade dos de-
bates ¢ permitem a distingdo entre ci€ncia e crenga.

Rubens Nodari & Miguel Guerra
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1.1 NTdo processo ANVISA:
25351.223099/2002-37

N4do co?ﬁmicad:
Néo se aplicd - fase I~

fﬁ procen(oo CTNBio:

1.3 Gene(s) inserido(s):
CP-PVY e nptll

L4

1.4 Organismo(s) do
PVY, estirpe interna
Escherlchia l(nptl

.

es):

1.5 Organismo receptor:
Solanum tuberosum L (batata)

16 Procedé:n?la do(

lr e(s) insarido(s).
Peru (CP-PVY) e EU s

02 a contar da data do deferimento do RET

1.7 Método de transformagao: 1.8 Fase ob axpéﬁ amanho. de dre
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d*_ Agéncia Naclonal de Vigildncia Sanitaria
\d Diretoria de Alimentos e Toxicologia
snviia | Gerdncla Geral de Toxicologia
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recaugbes:

Na manipulagio e uso: Use macacao ou roupas com mangas ]; mprld‘ s chapéu rfe aba larga,
dculos ou viseira facial, luvas, botas e méscara apropriada (no caso fie manipulagao co polen).

Nas atividades com o OGM: Mantenha o restante do organismo dequadémerte fecﬂado em |ocei!-

trancado, longe do alcance das pessoas, criangas e animais. T»Hbme baﬁho. oqueid lave su
oupas. !
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Number of approved events

GM plants approved in Brazil

Old legal framework

O cotton

soybean

1998

© bean

2005 2007 2009 2011
Year of approval

Timing in important
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14

15
16
17
18
19
20
21
22
23
24
25
26
27
28

Algodao
Algodao
Algodao
Algodao
Algodao
Algodao
Algodao
Algodao
Algodao
Algodao
Algodao
Algodao

Algoddo

Algodao

Algodao
Algodao
Feijao
Milho
Milho
Milho
Milho
Milho
Milho
Milho
Milho
Milho
Milho
Milho

Aprovagoes comerciais

MONS531 (Bollgard I)
LLCofton25 (Liberty Link)

MON 1445 (Roundup Ready)
281-24-236/3006-210-23 (Widestrike)
MON15985 (Bolgard 1)

MONS531 x MON1445 (Bolgard | Roundup Ready)
GHB614 (GlyTol®)

GHB119 x T304-40 (TwinLink)
MONS88913 (Roundup Ready® Flex)
GHB614 x T304-40 x GHB119 (GlyTol x TwinLink)
GHB614 x LLCotton25 (Gt x LL)

MON15985 x MON88913 (Bollgard Il Roundup
Ready Flex)

COT102 x MON15985 x MON88913 (Bollgard® Ill x
Roundup Ready™ Flex™)

GHB614 x T304-40 x GHB119 x COT102 (GlyTol x
TwinLink x COT102)

MONB88701
DAS-21023-5 x DAS-24236-5 x SYN-IR102-7
EMBRAPA 5.1
T25 (Liberty Link)
MONB810 (Yeldgard)

Bt11
NK603 (Roundup Ready 2)
GA21 (TG)

TC1507 (Herculex)

MIR162 (Viptera)
MON810 x NK603 (YieldGard/ RR2)
Bt11 x GA21 (TL/TG)
MONB89034 (YieldGard™ VT Pro™)
NK603 x TC1507 (Herculex™ | RR)

https://cib.org.br/produtos-aprovados/

29

30
31
32
33
34
35

36

37
38

39
40

41
42
43

45

46
47
48
49

50

Milho

Milho
Milho
Milho
Milho
Milho
Milho

Milho

Milho
Milho

Milho
Milho

Milho
Milho
Milho
Milho
Milho

Milho
Milho
Milho
Milho

Milho

Bt11 x MIR162 X GA21 (Agrisure® Viptera™ 3110
TGTL Viptera)

MONB89034 X NK603 (YieldGard VT Pro 2)
MONB88017 (YieldGard VT Rootworm/RR2)
MON89034 x TC1507 x NK603 (Power Core)
TC1507 x MON810 x NK603 (Optimum Intrasect)
TC1507 x MON810

MON89034 x MON88017 (Genuity® VT Triple
Pro™)

TC1507 x DAS-59122-7 (Herculex XTRA™)

MIR604 (Agrisure™ RW)

Bt11 x MIR162 x MIR604 X GA21 (Agrisure®
Viptera™ 3111, Agrisure® Viptera™ 4)

DAS-40278-9 (Enlist)

NK603 x T25 (Roundup Ready™ Liberty Link™
Maize)

TC1507 x MON810 x MIR162
TC1507 x MON810 x MIR162 x NK603
DAS-40278-9 x NK603
5307 (Agrisure®)

Bt11 x MIR162 x MIR604 x TC1507 x 5307 x GA21
(Agrisure® Duracade™ 5222)

Bt11 x MIR162 (Agrisure® Viptera™ 2100)
SPT-32138
MON839034 x TC1507 x NK603 x DAS-40278-9

MONB89034 x MON88017 x TC1507 x DAS-59122-7
(Genuity® SmartStax™)

MON87411

Em: /pa




Aprovagoes comerciais

51 Milho MON87427 (Roundup Ready™ Maize)
52 Milho 3272 (Enogen™)
53 Milho MON87460 (Genuity® DroughtGard™)
54 Milho Bt11 x MIR162 x MON89034 x GA21
55 Milho Bt11 x MIR162 x MON89034
56 Milho MIR162 x MON89034
57 Milho MON89034 x TC1507 x NK603 x MIR162
Em"a:la 58 SOj:a GTS-40-3-2 (Roundu? Ready™)
a 59 Soja BSP-CV127-9 (Cultivance)
I -BASF 60 Soja A2704-12 (Liberty Link™)
T ey 61 Soja A5547-127 (Liberty Link ou LL)
62 Soja MON87701 x MON89788 (Intacta™ Roundup
Ready™ 2 Pro)
63 Soja DAS68416-4 (Enlist™)
64 Soja FG72
65 Soja DAS-44406-6
66 Soja FG72 x A55547-127
67 Soja DAS-81419-2
68 Soja MON87708
69 Soja MON87708 x MON89788
70 Soja MON87751
71 Soja DAS-44406-6 x DAS-81419-2
72 Soja DP-305423-1
73 Soja DP-305423-1 x MON 04032-6
74 Soja MON 87751 x MON 87708 x MON 87701 x MON
89788
75 Eucalipto H421
76 Cana-de- CTB141175/01-A (CTC20BT)
aclcar

https://cib.org.br/produtos-aprovados/



Adocado

ADOGAO DE PLANTAS OGM NO BRASIL

Soja Milho Algodao Cana-de-agucar

99%

98%
91%

.

02 2003 2004 2005 2006 2007 2008 2009 2010 201 2012 2013 2014 2075 20 2017 2018 2019 2020

*2018 foi 0 primeiro anc om que a cana transgeénica foi plantada no Brasil Fonte; Célores; ISAAA; Spark, 2020




Tempo de desenvolvimento

NUMBER OF YEARS FROM DISCOVERY OF TRAIT
TO FIRST COMMERCIAL SALE (MEAN VALUES)

Canola Corn Cotton Soybean All crops

11.7 12.0 12.7 16.3 13.1




Nutritional Components

Proteins, Amino acids. Vitamins,
Flavanoids, Minerals. Fatty acids
Carbohydrates, Resveratrol ete.

Therapeutic Proéucts
Antibodles, Growth factors,
Replacement proteins
Immune system stimulators
& Suppressants

Vaccine Antigens

Subunit vaccines, Peptide

vaccines, multicomponent
vaccines

A\ /

PLANT
BIOREACTORS

Biodegradable

Plastics
Polyesters (ike PHA & PHB,
Starch based polymers

Industrial Products
Research agents, Diagnostic protelns
Enzymes for brewing, food,
lextile, paper, detergents el

~
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The world's first blue
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T WAS THIS BIG! HOW GM SALMON IS ENGINEERED
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Arroz dourado (golden rice IT




Golden rice: 1.6 yg/g of carotenoides.

Golden Rice 2 : 37 pg/g carotenoides




People Pope Blesses Golden Rice (v ]

ASPB NEWS | VOLUME 41, NUMBER 1

BY TYRONE SPADY ASFB
Legisiative and Fublic Affairs Dirsctor

On November 7, 2013, Pope Francis gave his parsonal blessing to Golden Rice (GR). Why is this
significant? Vitamin A deficiency (VAD) is responsible for 500,000 cases of ireversible blindness and
up to 2 million deaths each year. Particularly susceptible are pregnant women and children. Across the
globe, an estimated 19 million pregnant woman and 190 million children suffer from the condition. The
good news, however, is that distany supplementstion of vitamin A can eliminate VAD, One way that
holds particular promise is the administration vis GR, which had been enginsersd to produce largs
amounts of vitamin A. A 2012 study by Tang et al. (http://bit.ty/1bcSF.Jx) published in the American
Journal of Clinical Nutrition found that 100-150 g of cooked GR provided 80% of the Chinese
Recommendad Intske of vitamin A. Estimates suggest that supplementing GR for 20% of the dist of
chikiren and 10% for pregnant women and mothers will be enough to combat the effects of VAD.

Unfortunately, public misconceptions about genetically modified (GM) organisms have prevented GR
from being svailable to the countnes most affected by VAD. One such country is the Philippines, where
e more than 80% of the populstion identifies 35 Roman Catholic and field trials of GR are nearing
W% completion. An official blessing of the church, therefore, could do a great deal to build support, allowing
Y the Philippines to serve 35 3 mode! for many of its naighbors on the potential health impacts of
widespread availsbility and consumption of the golden grain,

http://www.goldenrice.org/ Em@a



Enriquecimento com folatos
80% da IDR de folatos para adultos (porgdo média)




Risk regions of folate deficiency based on NTD prevalence (expressed as number of NTDs per 10 000 births). Own compilation by TargetMap,

on: World Bank (2011), UNICEF (2004), and EUROCAT (2011).
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Sistema Cultivance®
Ideal para a rotacao de
tecnologias na cultura da soja.

" Herbicida eficaz

'i gy RS s j | no controle das
£ e 7 B eI plantas daninhas.
Variedades geneticamente | &85 Bleear il

modificadas ¢ com alto |
potencial produtivo. ~

The Chemical Company
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Goias, 2016




Controle
quimico

BGMYV : transmitido por mosca-branca (Bemisia
tabaci ) de forma persistente a circulativa
Enipa




Tecnologia RMD
Manejo Integrado de Pragas
38% a 78% mais rentavel
3 e ndo 15-20 aplicagoes

de inseticidas

Em@a



Beneficios socioambientais da adog3o do feijdo resistente ao virus BGMV,
safras 2012/13 e 2013/14

189 milhﬁes de 1,6 mi|h5°de 4,2 mil toneladas

litros de 3gua seriam litros de oleo diesel de CO, deixariam de ser
potencialmente poupados seriam conservados lancadas na atmosfera
entre as safras 2012/13 e 2,4 mll toneladas de
2013/14 ; . % -
ingrediente ativo nao
seriam aplicadas nas
lavouras
¥ Induastria
13%
” 2 I B Ganho de
4,3 Ml pessoas sciam 655 veiculos 31 mil arvores de produtividade
abastecidas com a redug3o do 'eves e floresta riparia seriam 80% R$ 686, 0
0. e sgwn PR reservadas milhoes
valor equivalente a reducido no P
uso de dleo diesel

W Redugao de
custos
7%

Fonte: CELERES®




13/11/2013 17:23:00
Centro oferece oportunidade para cientistas brasileires no Reino Unido

11/11/2013 16:26:00
Pesquisador da Embrapa recebe prémio cientifico da China

20/08/2013 15:55:00
INCT realiza workshop sobre biotecnolegia de produtos naturais

15/08/2013 16:10:00
CTNBio aprova resolucdo sobre condicdes de isolamento da laranja doce

Veja aqui a PAUTA da 167° REUNIAC ORDINARIA, de 07 de novembro de 2013,
Veja aqui os locais das reunides setoriais e plendria nos dias 6 e 7 de novembro de 2013,

Veja aqui as DELIBERACOES DA 1675 REUNIAO ORDINARIA, de 07 de novembra de 2012

o A CTNBio & uma instancia colegiada multidisciplinar, criada através da lei n®
f 2o - 11.105, de 24 de marco de 2005, cuja finalidade é prestar apoio técnico
m consultivo e assessoramento ao Governo Federal na formulacao, atualizacdo e
implementacdo da Politica Nacional de Biosseguranca relatva a OGM, bem como no
estabelecimento de normas técnicas de seguranca e pareceres técnicos referentes a
protecdo da salide humana, dos organismos vivos e do meio ambiente, para atividades que
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24

Posngao da CTNBio sobre os
trabalhos de Séralini com
milho transgénico - CTNBio
position about Séralini report
transgenic corn
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Rigor e Transparéncia na
Avaliacdo de Biosseguranca
de OGM no Brasil - Rigor and
transparency on GMO
biosafety assessmentin
Brazil
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Mamona sem ricina

552 ug ricina/kg = consumo de 52% do peso
Usualmente animais consumem 1-2% peso/dia
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Geneticalty modified
Crops support climate
change mitigation

Emma Kovak @, '~#
Dan Blaustein-Regto @, ' and
Matin Qaim @ >3+

Genelically modified (GM) crops can

possible decreases In production
omissions, GM yileld gains also
mitigate land-use change and re-
laled emissions, Wider adoption
of already-existing GM crops in
Europe could result in a reduction
equivalont to 7.5% of the total agri-
cutturad GHG emissions of Europe

Cumantly, kind-sme changs accounts for
over 30K of agrouiung OHG aressions |4)

1o appon our argumont, wa demonsinitn
the clmate benofts uil woukl oo
Trough mons widespread GM crop soog-
ton n the Ewropean Union [ELL. In parsakr,
WO RSIYTas0 Y wht estert GHO armessions
woukd e reduced I ihe B level of GM v
ety acdopbion of fve megor cropss (irekoe, soy-
bean, cotion, canoi, and sugarbont) wos.
=iy 10 adoption levels 1 the USA (see
L] Jor Oetinds on mesthods). W locus on
the EU for two masons. Frest, the FU b
not yet wisaly adopted GM crops, mostly
Oue to souss wilth Pl scosplncs ond
rokalod poltical Furdiens [ 1], Hence, we con
compan a hypothatcal scenanc with GM
Cop BAopBon fo the stanus quo, In which
Ty arry OM Grops aee grovn, Second,
e Bl s undorgong a raassessmant of s
OM rogatory poficns; thun, s analysis
Could halp Provics & more cormpreiensive
picture of lely cfiects of pollcy change.

@ CelPress

Especilly I the Bractan Armanon, the ex-
pexrion of The soybaan area for egon con-
riates agicrdy o tropes deloresation
[11], The EL) also imports over 15 mdlion
30na of rmak annually rom Uloaine, Flussia,
Bradd, and & lew olher courinéss. Some of
thooo imports oould be mduced with the
use of yiokd-increasing GM varietios n tho
B, eading 10 ower global GHG amissiond.

We consicky two compononts of GHG
amissions: 1he carbon opportunty costs
(COCH) of lnd uses, 8 Produciion srms-
mona FEMa). COCs represant The oppor
unty that a change n production, such as
ncraased yekds, in one locabion reduces
kindd-use change o slomes carbon o
wham. OOCs e mfluancaed by the carbon
S0cka 1 the native vagetation and in ihe
soll, 2 well 148 by crop yokds in the (ks -
ot locabiors. Shifting production toward
locations with wolcts abovo e giotal er-
o086 Jas in the BL) enabies grodier carbon
=horage on spered bind dsewtere, PEMs
arp caloudated Dased on fortizer and an

https://doi.org/10.1016/j.tplants.2022.01.004
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Increasing crop yields decrease the land conversion
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Potential avoided greenhouse gas (GHG)
emissions resulting from yield increases of
genetically modified (GM) crops in the

European Union (EU).
Em Lpa

Million tons of CO2-equivalents per year
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Plant genetics

newsclentistlive.com

Natural transgenic plants

Bacteria may have modified the genomes of thousands of plants

Michael Le Page

ABOUT one in 20 flowering plants
are naturally transgenic, carrying
bacterial DNA within thelr
genomes. The added genes can
make them produce unusual
chemicals, and the specles they
have been found In Include tea,
bananas and peanuts.

Other plants that carry bacterial
genes Include sweet potatoes,
yams, American cranberries,
Surlnam cherrles and the hops
used to flavour beer. What effect
the added genes have on the
plants that contain them s still
far from clear. “We are only at the
start of this,” says Léon Otten at
the Institute of Molecular Blology
of Plants In Strasbourg, France.

The culprit is a microbe called
Agrobacterium that infects plants.
When this bacterfum gets Inside
aplant cell, it Inserts a “cassette”
of DNA containing hundreds of
genes Into the genome of the cell.
These genes Include ones that
encode hormones that make
plants grow tumour-like lumps
called crown galls (pictured, below
right) and enzymes that make
chemicals the bacteria feed on.

Agrobacterium Is the main
tool used to create the genetically
englneered crops grown globally.
Blologists swap out the microbe’s

Until now, the only known
examples of Agrobacterium DNA
persisting In a plant genome were
In tobacco and the sweel potato.
Otten and Tatlana Matveeva of

St Petersburg State University

In Russla have now found dozens
more by analysing the genomes
of hundreds of plants (Plant
Molecular Blology, doLorg/dcdn).

5%
of flowering plants may carry
DNA inserted by bacteria

Plants that are transgenic In
this way don’t count as genetically
modified under European Union
regulations, which specifically
exclude organisms modified
by “natural” processes.

The discovery Is good
news for Henrik Latken at the
Unlversity of Copenhagen In
Denmark, who plans to test
the limits of this definition.

He s creating new plant
varleties using natural strains of
Agrobacterium. For Instance, he
has created a compact variety of

https://doi.org/10.1016/50262-4079(19)31893-7

Love plants? Visit the Earth Stage at
New Sclentist Live in London this weekend

Some tea plants have
been found to contain
genes from a bacterium

this process could drive the
evolution of new plant species.
His research suggests that tobacco
plants have been modified by
Agrobacterium several times
in the past few million years,
and these events seem to have
coincided with the emergence
of new specles.

Infectlon by Agrobacterium
Isn't the only way that transgenic

VAMSINE CHINUSHUTTERSTOCK



https://doi.org/10.1016/S0262-4079(19)31893-7

m Are gene edited plants regulated ?

The regulations for gene edited plants are evolving globally. There is 3 growing consensus that gene adited
plants that do not contain exogenous foreign DNA should not be regulated undes the same rules that

apply 1o g Ity engl daor genic plants These kinds of gene edited plants are typically exempt
from biosafety and are lated in the same way a5 products of cor I plant breeding.
As of naw, 52 percent of the world's population live in countries with positive or partial pasitive &

on axempting SON-1 and SON.2 gene edited plants from beosatety regulation
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