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Tecnologia de DNA Recombinante e
técnicas de estudo da expressdo génica

1- Purificagdo de DNA/RNA

2- Analise de DNA
Eletroforese Desnaturante/N&o desnaturante
Anélise de restrigdo
Marcagdo de sondas de DNA e Southern blot
Sequenciamento

3- Clonagem e Manipulagdo de DNA
Ferramentas de Clonagem: enzimas e vetores
Produgdo de DNA recombinante
Amplificagdo (PCR)
Construgdo e Screening de bibliotecas: - genémica
- de cDNA
Clonagem em £. colj, levedura, células animais e vegetais
Expressdo e Purificagdo de Proteinas Recombinantes

Estudo da expressao génica:
técnicas de analise e
quantificacao de RNA

Northern Blot
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4- Estudos de expressdo génica: técnicas de analise e quantificagdo de RNA

Northern blot
RT-PCR e Real Time RT-PCR
Técnicas de estudo da regulagdo da expressdo génica
DNA footprinting
Band shift
Transfecgéo com gene reporter
Duplo-hibrido
CHIP (chromatin immunoprecipitation
Técnicas de estudo de expressdo génica em escala gendmica
DNA Microarray
Andlise de EST (expressed sequence tags)
SAGE (serial analysis of gene expression)

5- Estudos de genoma: técnica de sequenciamento, montagem e andlises
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Etapas na expressdo de genes nas células
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Quantificacdo de radiosiétopos no Phosphorimager




RT-PCR Quantificacao de produtos de PCR
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Quantificacdo de RNA
por Real-Time PCR:
0 método TagMan

Quantificagdo de RNA
por Real-Time PCR

5'exonuciease
cleavage.

Detecgdo de fluorescéncia
erada em cada ciclo
e amplificagdo:

- SYBR green

- Primers fluorescentes

Continued DNA synthesis
and 5'exonuciease cleavage
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© Guencher

Figure 6.10, The TagMan™5' exonuclease assay.
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In Situ Hybridization 5 Estudo de promotores: transfeccdo ¢/ gene repdrter

In situ hybridization of a Drosophila
embryo with probes for even-skipped
(red) and hunchback (green).

Genes reporteres
T

. s [Tucfere w0l
- Luciferase Jsvio
- B-gal

Estudo de promotores: a técnica de DNA footprinting Estudo de promotores: a técnica de band-shift
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Sequenciamento dos cDNAs




Northern blot e nuclear run on

L ~ s . Determinagdo da vida média de mRNAs de amastina
indicam regulagao pos-transcricional
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Estudos de expressdo de mRNA em escala genomica:

Ligagdo de proteina a 3’ UTR do mRNA de amastina High throughput analysis
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— ESTs

— SAGE

— Microarrays
o cDNAs
* Oligos
* Gene chips (Affymetrix)
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Estudos de expressdao de mRNA em
escala genémica: DNA Microarray

Analises de EST

o Single-pass sequencing of “random” cDNAs
— Somente sequencias do 5’ ou 3’
— Sequéncias de baixa qualidade

Prepare cDNABIOHE PrepareMicroariay;
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e ESTs sao cDNAs
— Representam mRNAs
— Correspondem a regides transcritas do genoma
— Uso de bibliotecas normalizadas e ndo-normalizadas




Andlise de Microarray pode discriminar genes regulados pelo g -
nivel de mRNA na célula e pela taxa de tradugio dos mRNAs - CHIP: Imunoprecipita(;ao da cromatina

E Cellular transition

\ — = @ | snear chromatin mechanicatty
1 | Add anaboy spesitc o cetyiated e trminus
viege i ofa htons

DSBMAPK

O] [——
m]
O Genes que apresentam

O nives distintos de mRNA . %@ Ay mepriiaes

o
024 66811021 161820
Fracton number

yeasrlgﬂ:qeggorgf‘;:'::s Caictesel Transcriptional Regulatory
(50% with assigned function)  Networks in Saccharomyces
cerevisiae
' SCIENCE VOL 298 25 OCTOBER 2002
10% involved in transcription
141 with their activity tested:
myc-tagging

Hybridize to DNA chip with
A 6361 spots, representing all
_, A —» the known intergenic
regions in the yeast genome.
Average size of the spotted

100 e cnmﬁnrumh PCR =480 bp
il

vide Location Profiling

CHIP e

Crosslink protein to DNA M'croarray =

in vivo with ormaldehyde podem identificar
todos os genes

Break open cells and. regulados

shear DNA por um mesmo
fator de
transcrigdo

Binding stes

LM-PCR

I i DA
I rerviched DA

[0 merged

fh i mprmmmg all of the known intergenic
regions in the yeast genome. (average size = 430 bp)

Microarray to identi
promeaters bound
by reguirior in vive

-
—
s -
_ -
= -
- =

-
-

-
= -

-

-

-
- =

-

-

-

-

-

-

-

-

-
s -

-
e -

00000000800000000000b0b0b0

Systematic idontification of m
associated with o speciia HNA Binding protoin

Identificagdo [~ —
de Seq uencias i ‘5\7 Extract of RBP—mRNA complexes
regulatorias ‘\

reconhecidas poo [
por uma RBP %%JEX:J

Isolation and olution from boads.

Estudo da regulagao
da traducao

Uso de Microarray 2 8
para identificagdo Q
de genes associados [ 3953 %Qgg

a polissomos l

Hybridization of labliod GONA

POOONOONO00NODINOIONOOOOIY
POOONOONO00NODINOIONOOOOIY




P Gal4 protein: com
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SAGE: Serial Analysis of Gene Expression

Schematic illustration of
the SAGE process. (A)
Poly(A +)RNA is extracted
and transcribed into
double-stranded cDNA,
primed by biotinylated
oligo (dT) (black circles),
and digested with the
Anchoring Enzyme. (B)
The 3-most fragments are
isolated by binding them to
streptavidin beads (gray
; ellipses). (C) The
> fragments are divided and
Tag \E ligated to different linkers
(L1, L2). (D) The isolated
[uimker Je222 P2 2 linker-tags are blunt-
P— ended. (E) The linker-tags
are ligated to linker-ditag-
linker constructs and
amplified by PCR (E). (F)
— — — The ditags are isolated,
Diagi  Diag2 ligated to concatamers,
cloned, and sequenced.

Estudos de genoma:
técnicas de sequenciamento,
montagem e analises de sequéncias
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