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Transformagdo Genética de |

Propagacao rapida e de custo

/ reduzido

W Vacinas
— Otimizar a arquitetura

- Facilitar a colheita;
- Gerar densidade

? Raiz profunda

- Tolerancia a seca;
- Eficiéncia na captacao de
Resisténcia a pragas/doencas e nutrientes

Aumentar a biomassa
- Aumentar a taxa de crescimento; N
- Eficiéncia fotossintética;
- Retardar o florescimento

Melhorar a composicao e /

estrutura vegetal
- Melhorar obtencao, producao de
material lignoceluldsico e 6leo

temperatura i -
P % % Fitoremediacdo
Tolerante ao sal



Transferéncia Géenica Media

Da Curiosidade para a Ciéncia
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Galha de coroa em tomate

Tumor galha de coroa Tumor galha de coroa em carvalho
(Guaratingueta-SP)
- Agrobacterium: engenheiro natural (Rhizobium radiobacter - 2001)

Pacurar et al., 2011 (Physiological and Molecular Plant Pathology); Escobar and Dandekar, 2003 (Trends in Plant Science); Plant Biotechnology (Cap. 3)



Transferéncia Génica Mediada por Agrobacteritim

Infeccao artificial e progresso do tumor em videira

Tolba and Zaki, 2011 (Annals of Agriculture Science); Plant Biotechnology (Cap. 3)



Transferéncia Génica Mediada po

Tumor em girassol,
datura, tabaco,
kalanchoe, tomato,
and chenopodium

Tolba and Zaki, 2011 (Annals of Agriculture Science); Plant Biotechnology (Cap. 3)



Transferéncia Génica Mediada por Agro

Rizosfera

A. tumefaciens infecta apos lesao
Quimiotaxia (acucares e compostos fendlicos)

Formation of
crown gall
—>

Opine
production

Invasion by
Agrobacterium



Transferéncia Génica Mediada por Agrobacteri
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\ Agrobacterium
tumefaciens Transformed

plant cell

Plasmideo Ti (Tumor inducing)

Transferéncia horizontal (T-DNA)

Tzfira et al., 2004 (Trends in Genetics); Pacurar et al., 2011 (Physiological and Molecular Plant Pathology); Plant Biotechnology (Cap. 3)
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Processo de Transferéncia e Integracao

Passo 1 — Reconhecimento de sinal (VirA-VirG) (acetoceringona)

Passo 2 — Ligacao de Agrobacterium ao tecido
(inducao da regiao vir)

Passo 3 — Heterodimero VirD2/VirD1
funciona como ssDNA nuclease

Passo 4 — Complexo-T imaturo (VirD2/ssT-DNA).
Sistema de excrecdo VirB/VirD4 para a planta

Passo 5 — Completo-T maduro. T-DNA é
coberto por VirE2

Passo 6 — Passagem para o nucleo

Passo 7 — VIP1 auxilia a integrar na cromatina

Passo 8 — Integracao aleatdria

plantcel

Plant Biotechnology and Agriculture (Cap. 7)




Aplicacoes praticas da trans

- Protocolo transformacao

dedifferentiation regeneration and breedmg
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\ 1) Identificar um explante adequado

\

in vitro fi owermg

in vitro generated
seed pod

germinate \ 2) Co-cultivo com Agrobacterium

seeds\

3) Eliminar a Agrobacterium com
antibiotico especifico

A

regenerated plantlets

4) Selecionar por células vegetais
transformadas

5) Regenerar uma planta inteira

Plant Biotechnology and Agriculture (Cap. 9); Plant Biotechnology (Cap. 3)



AplicagOes praticas da transformagé

A. rhizogenes

Sintese

Metabolismo
Cytokinin
Auxin synthesis Opine
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(b) Pre-bioreactor
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Aplicacoes praticas da transform

A. rhizogenes
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Aplicacoes praticas da transformac

Transformacao por infiltracao da inflorescéncia (Floral dip)

Protocol

Nature Protocols 1, 641 - 646 (2006)
Published online: 29 June 2006 | doi:10.1038/nprot.2006.97

Subject Categories: Genetic modification | Cell and tissue culture | Plant biology

Agrobacterium-mediated transformation of —_—
Arabidopsis thaliana using the floral dip ARTICLE TOOLS
method

B3 send to = friend
%i Export citation
@ Export references

Xiuren ZhangX, Rossana HenriquesX, Shih-Shun Lin%, Qi-Wen Niut & B> Rights and permissions

. i 1
Nam-Hai Chua @ Order commercial reprints
Collective efforts of several laboratories in the past two decades
have resulted in the development of various methods for e ————————
Agrobacterium tumefaciens—mediated transformation of SEARCH PUBMED FOR
Arabidopsis thaliana. Among these, the floral dip method is the

most facile protocol and widely used for producing transgenic > Xiuren Zhang

Arabidopsis plants. In this method, transformation of female * Rossana Henrigues
gametes is accomplished by simply dipping developing Arabidopsis » Shih-Shun Lin
inflorescences for a few seconds into a 5% sucrose solution » Qi-Wen Niu

containing 0.01-0.05%0 (vol/vol) Silwet L-77 and resuspended
Agrobacterium cells carrying the genes to be transferred. Treated
plants are allowed to set seed which are then plated on a selective
medium to screen for transformants. A transformation frequency
of at least 1% can be routinely obtained and a minimum of several
hundred independent transgenic lines generated from just two
pots of infiltrated plants (20—-320 plants per pot) within 2—3
months. Here, we describe the protocol routinely used in our
laboratory for the floral dip method for Arabidopsis
transformation. Transgenic Arabidopsis plants can be obtained in
approximately 3 months.

» Nam-Hai Chua

Zhang et al., 2006 (Nature Protocols); Plant Biotechnology (Cap. 3)



AplicagBes praticas da transfi

Zhang et al., 2006 (Nature Protocols); Plant Biotechnology (Cap. 3)
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Zhang et al., 2006 (Nature Protocols); Plant Biotechnology (Cap. 3)
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2. Transformacao direta



Transferéncia Génica Direta

Métodos Fisicos

- Biobalistica

- Eletroporacao de
protoplastos

- Microinjecao de DNA
- Lipossomos

- Transformacao mediada por
ultrassom

- Microfibrilas de carboneto de silicio

Métodos Quimicos

- Transferéncia génica mediada por
PEG (polietilenoglicol)

- Coprecipitacao com fosfato de
calcio
- Transferéncia génica mediada por
dimetilsulféxido (DMSO)

- Transferéncia génica mediada por
dietilaminoetil-dextran (DEAE dextran)




Transferéncia Génica Direta

Biobalistica ou Bombardeamento de Particulas ou Acelerador de particulas

- Biologia + balistica. 1987 — John Sanford

b P

Razao histdrica — cereais (recalcitrancia)

- DNA coberto com particulas de
tungsténio ou ouro

- Ndmero e tamanho da particula, - Alto frequencia de rearranjo génico

dano e quantidade de DNA - Alto nimero de cépias (silenciamento)

- Expressao transiente

Ex.: milho Bt (Bacillus thuringiensis) 1988

Sanford, 2000 (In Vitro Cell Developmental Biology); Plant Biotechnology (Cap. 3)



Transferéncia Génica Direta

Biobalistica ou Bombardeamento de Particulas ou Acelerador de particulas
PDS-1000/He

Helium Regulator
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Transferéncia Génica Direta

Biobalistica ou Bombardeamento de Particulas ou Acelerador de particulas

Aferidor de Pressao de He

Ligar ,
Desligar Tubo de aceleragdo do gas
Membrana de Ruptura
Véacuo
Bombardeador
Tela de retencao
Suporte do
Aferidor de macrocarreador
Vacuo Suporte de

Placa de Petri




Transferéncia Génica Direta

Biobalistica ou Bombardeamento de Particulas ou Acelerador de particulas

Helios Gene Gun System
(portatil)

A Cell-to-cell Macromolecular Transport Assay in
Planta Utilizing Biolistic Bombardment

Video



Transferéncia Génica Direta

Biobalistica ou Bombardeamento de Particulas ou Acelerador de particulas

Eletromicrografia de células
meristematicas de feijao

:" ”~ (L

Cultura de tecidos e transformacdo genética de plantas (EMBRAPA-Vol.2)



Transferéncia Génica Direta

Biobalistica ou Bombardeamento de Particulas ou Acelerador de particulas
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Recursos Genéticos e
Biotecnologia
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Protocol

Nature Protocols 3, 410 - 418 (2008)
Published online: 21 February 2008 | doi:10.1038/nprot.2008.9

Subject Categories: Cell and tissue culture | Genetic analvsis | Genetic modification | Model organisms
| Nucleic acid based molecular biology | Recombinant technology | Plant biology

High-efficiency transformation by biolistics of W
soybean, common bean and cotton
transgenic plants

Send to a friend
% Export citation
% Export references

Elibio L Rech, Giovanni R Vianna & Francisco J L Arag3ox . o
% Rights and permissions

This protocol describes a method for high-frequency recovery of @ order commercial reprints
transgenic soybean, bean and cotton plants, by combining

resistance to the herbicide imazapyr as a selectable marker, i,
rr!ulgip-le shoot i_nduction_from embryonic axes of matur-'e seeds and SEARCH PUBMED EOR
biolistics techniques. This protocol involves the following stages:

plasmid design, preparation of soybean, common bean and cotton » Elibic L Rech

apical meristems for bombardment, microparticle-coated DNA » Giovanni R Vianna
bombardment of apical meristems and in vitro culture and » Francisco J L Arag3o

selection of transgenic plants. The average frequencies (the total
number of fertile transgenic plants divided by the total number of
bombarded embryonic axes) of producing germline transgenic
soybean and bean and cotton plants using this protocol are 9, 2.7
and 0.55%b0, respectively. This protocol is suitable for studies of
gene function as well as the production of transgenic cultivars
carrying different traits for breeding programs. This protocol can
be completed in 7—10 months.



