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Como conhecer as sequéncias presentes em
um genoma e/ou quais estdo sendo
expressas (RINA e proteinas)?

* Hibridizacao com sondas conhecidas

* Sequenciamento



Técnicas de “Blotting”

Southern blot = técnica utilizada que permite verificar se uma sequéncia de DNA
especifica (gene de interesse) estd ou nao presente na amostra em analise que
contém uma mistura complexa = genoma inteiro de organismo digerido por enzima

de restricao

northern blot = técnica utilizada para estudar a expressao génica, ou seja, verificar
se um determinado gene de um genoma ¢é ou nao transcrito em RNA e quantifica-lo.
Essa técnica tem tal nome devido a similaridade de seu procedimento com
o Southern blot (batizada em homenagem a Edwin Southern; a diferenca chave de que, em vez

de DNA, a substancia analisada alvo por eletroforese com nma sonda hibridizadora é RNA)

western blot = técnica usada para detectar proteinas em um homogenato ou
extrato de tecido biolégico. Essa técnica usa eletroforese em gel para separar as
proteinas desnaturadas por massa



Restriction
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Gene of interest

) DNA containing the gene of interest is
extracted from human cells and cut into
fragments by restriction enzymes.
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£) The DMA bands are transferred to a nitrocellulose
filter by blotting. The solution passes through the
gel and filter to the paper towels.
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) The filter is exposed to a radicactively labeled
probe for a specific gene. The probe will
base-pair (hybridize) with a short sequence
present on the gene.
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£ The fragments are separated according to size by
gel electrophoresis. Each band consists of many
copies of a particular DNA fragment. The bands
are invisible but can be made visible by staining.

- Mitrocellulose
= fitter

Gel— M— DMA
transferred
to filter

€3 This produces a nitrocellulose filter with DNA
fragments positioned exactly as on the gel.

Developed ——
film
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(&) The filter is then exposed to X-ray film. The
fragment containing the gene of interest is
identified by a band on the developed film.

Southern blot

Edward Southern, 1975

https://www.youtube.com/watch?v=319wzwjOb_A

http://www.biologyexams4u.com/2013/12/southern-blotting-procedure-steps.html#.WaQd3 Pkt LIU


https://www.biologyexams4u.com/2013/12/southern-blotting-procedure-steps.html#.W5gVkOhKg2x
https://www.youtube.com/watch?v=3I9wzwj0b_A
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http://enfo.agt.bme.hu/drupal/en/gallery/8930

A L Load and separate protein

samples on SDS-PAGE
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6. Incubate the blot with
chemiluminescent HRP
substrate and expose to film

WESTERN BLOT ”4:.
—

—— Qg

gls=memai s

- 36

Yy - — 22

2. Electrophoretically transfer
fractionated proteins onto PVDF
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5. Incubate the membrane
with HRP-labeled secondary
antibody specificto primary
anﬁbody

3. Block the membrane
with neutral protein
(BSA or milk casein)

L J

4. Incubate the membrane
with primary antibody
specificto target protein

western blot

Detection in Western Bhots
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http:/ /microbeonline.com/western-blot-technique-principle-procedures-advantages-and-disadvantages/


https://microbeonline.com/western-blot-technique-principle-procedures-advantages-and-disadvantages/

Limitagoes das Técnicas

Qualitativa ou semi-quantitativa

* Uma sonda utilizada por vez

Depende de uma sequéncia conhecida previamente (sonda)

Extremamente trabalhosas!!!

Ainda MUITO utilizadas para confirmacao de transgénicos,

valida¢dao de dados de transcritdbmicos, proted6micos!



Como obter as sequéncias??




Tecnologias para o sequenciamento de DNA

Tecnologias de 1* geracao:

* Método Maxam & Gilbert (1977)*
- Método de degradacao quimica

* Método Sanger (1977)
- Método enzimatico, dideoxi ou de término da cadeia

- Sintese enzimatica de uma fita complementar de
DNA, cujo crescimento ¢ interrompido pela adi¢ao
de um dideoxinucleotideo (ddNTP) Frederick Sanger

- Usava marcacao radioativa, depois fluorescente

| Prémio Nobel em Quimica (1980) |

*Produtos toxicos e perigosos a satude, além da dificuldade de automatizacao, essencial para o sequenciamento de um genoma completo.



Sequenciamento por Maxam-Gilbert

Maxam-Gilbert sequencing
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Sequenciamento por Sanger

ddNTP
dideoxyribonucleotide triphoshpate

dNTP
deoxyribonucleotide triphoshpate




Nucleotideos dNTPs
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sequencing gel (slab or capillary gel)
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dye-labeled dideoxynucleotides are used to 120 130
generate DNA fragments of different lengths G T TCTGGTCTTATTTCC



ETAPAS DO SEQUENCIAMENTO DE DNA

Preparagao do DNA

Reacdo de sequenciamento

Analise computacional

https://www.dnalc.org/resources/animations/cycseq.html


https://www.dnalc.org/resources/animations/cycseq.html

Preparacao do DNA
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Reag¢ao de Sequenciamento
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DNA polimerase
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DNA polimerase

Terminadores Nucleotideos



Desnaturacao do DNA
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Anelamento dos Primers
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Anelamento dos Primers
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DNA POLIMERASE

PRIMER

AGGTCGCATTCGAGTTC

TCCAGCGTAAGCTCAAG ACGTCAGATAACGATCAGTCA

FITA MOLDE




N  Polimerizagao

AGGTCGCATT
TCCAGCGTAAGCTCAAGTACTCGCACGTCAGATAACGATCAGTCA

DNA POLIMERASE

AGGTCGCATT

TCCAGCGTA AGH b TACTCGCACGTCAGATAACGATCAGTCA

FITA MOLDE

DNA POLIMERASE

AGGTCGCATTCGAG

TCCAGCGTAAGCTCA/ CGCACGTCAGATAACGATCAGTCA

FITA MOLDE
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Terminacao

ddTTP

PRIMER
FITA MOLDE




LA e e T

w1 Ak

A S L T L YL S S ey e

LA TR O A A

"Eﬁ"hr..rt.wkﬁrﬂwl .

S ey o misuyeg s paE kA= Sk

B ul Ol A L AR A R T




Eletroforese Capilar

-

ABI 3700 Applied Biosystems




Eletroforese capilar










Deteccao
a laser
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Analise Computacional

oy



ACTTGACGTAGCTAC

AGCTACGTTACCTATAGGTACGTTAC
TACGTTACGGAGGCTATCGCGAT
/ /TCGCGATGAGATCAAA

Fragmentos de DNA sequenciados

AC“GACGTﬁEEﬂEGTTACCTATAGGT&EEMEGGAGGCT“*E@EE&?GAGATCAAA

ACTTGACGTAGCTACGTTACCTATAGGTACGTTACGGAGGCTATCGCGATGAGATCAAA

ACTTGACGTAGCTACGTTACCTATAGGTACGTTACGGAGGCTATCGCGATGAGATCAAA

NG s

Fragmentos Completos



Biblioteca de insertos pequenos

Montagem dos fragmentos

Fechamento dos gaps

‘ Analise
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Gigabses per run (log scale)
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Developments in High Throughput Sequencing
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Ciéncia Rural, Santa Maria, v.40, n.3, p.735-744, mar, 2010
ISSN 0103-8478

Sequenciamento de DNA de nova geracio e suas aplicacdes na genomica de plantas

a
Preparo da amostra de DNA
>
Tabela 1 - Fesumo das principais caracteristicas técnicas das plataformas 454 GS-FLX, Solexa e SOLID e laboratdnos no Brasil que ja
adquiriram essas novas plataformas. A duraciio da comda mmchu o tempo para o preparo, a leihwa e o processamento das
amostras; o custo da comda e o valor do equipamento s8o0 fomecidos na capacidade maxima do equipamento.
Comda Custo
Plataforma - ) Acuracia (*s)  Laboratono®*
OGS0 Duragio (dias) Reads@b) T TZIOC Bage (US) -
-INCC
3 rani 5 : 5
GS-FLX Titamium 0.3 jad Até 400 331.500 10.000 995 _IQ-USP
Genome analyzer - -
25. -
(Solexa) 3 b 25-35 430.000 6.250 08.5 Nenhum
- Fiocmuz
SOLiD Sysfem 25 412 35-30 599000 10.000 99 - Instituto Ludwig
-UFPA

ATP Lucifering

Luz + oatilueifering




O sequenciamento de proteinas ¢ bem mais complexo!!!

Protefna intacta

Seqiiéncia da

proteina intacta
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Sequenciamento de Nova Geracao NGS

* [llumina — sequenciamento por sintese

https:/ /www.youtube.com/watch?v=fCd6B5HRaZ8

* PacBio - Single Molecule Real Time Sequencing - Pacific
Biosciences

https:/ /www.youtube.com/watch?v=v8p4ph2MAvI
* Nanopore DNA sequencing

https:/ /www.youtube.com/watch?v=E9-Rm5A0ZGw


https://www.youtube.com/watch?v=fCd6B5HRaZ8
https://www.youtube.com/watch?v=v8p4ph2MAvI
https://www.youtube.com/watch?v=E9-Rm5AoZGw

Animacoes

http://www.dnalc.org/resources/animations/cycseq.html

http://www.dnalc.org/ddnalc/resources/sangerseq.html

https://www.youtube.com/watch?v=ITBTHmhNNbE

https://www.youtube.com/watch?v=319wzwjOb_A

https://www.youtube.com/watch?v=vK-HIMaitnF,



http://www.dnalc.org/resources/animations/cycseq.html
http://www.dnalc.org/ddnalc/resources/sangerseq.html
https://www.youtube.com/watch?v=iTBTHmhNNbE
https://www.youtube.com/watch?v=3I9wzwj0b_A
https://www.youtube.com/watch?v=vK-HlMaitnE

ESTUDO DIRIGIDO

1. Conceito dos diferentes “blottings”;
2. Sequencimento por Sanger;
3. Novas técnicas de sequenciamento

I'LL CLIMB WP THIS
STRAND OF DNA TO SEE
WHERE LIFE TAKES ME

(LER o texto “Sequenciamento de nova geracao”
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