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Transcri¢ao: controle de expressao de genes
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Os destinos dos transcritos
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O. Dahan et al, Trends in Genetics 27: 316, 2011
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1a- RNA processing regulates fransoripion

1b - Trans ori ption reguiastes ANA processing
2 - Trans aription regulates RNA location

3a - Transiafon regulstes transaription

3b - Transor ipSion reguistes transd ation

4 - Transcripfion regulates mRNA degradation|

§ - Transiafion reguistes mANA degradation

& - Regulstory RNAS regulate translation

7 - Regulatory ANAs regulate mARNA
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Cromatina & Transcricao
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Antisense strand RNA polymerase
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RNA Transcript
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Sintese do polimero: ligagdes fosfodiéster

DNA polymerase



O que € Transcricao?
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A dupla hélice

3.6 nm

Major
groove

http://upload.wikimedia.org/wikipedia/commons/1/16/DNA_orbit_animated.gif



Base pairs: H-bonding properties

Major groove

Major groove

Minor groove Minor groove
Adenine : Thymine Guanine : Cytosine
AT G:C

Bases are H-donors (D) or acceptors (A)




Inicio da Transcricao: Interacao DNA-Proteina
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Maquinaria de transcricao: Interacao DNA-Proteina

Kalodimos et al, EMBO 2002

Vassylyev et al, Nature 2007



TFS: Dominios, a activation
estruturas e interagbes
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MyoD HLH domain & DNA fragment

PCM Ma, Cell 77,1994
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Inicio da Transcricao: Interacao DNA-Proteina
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Inicio da Transcricao: Interacao DNA-Proteina

Leucine Zipper:
GCN4




Antisense strand RNA polymerase
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Inicio da Transcricao Depende de Promotores

Procariotos "
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Iniciacdo e reiniciacao da Transcri¢ao

Pre initiation Open
complex (PIC) complex
(unstable)

Recruitment

Initiation  Elongation

Reinitiation
+ Promoter DNA
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IIE
Scaffold complex

S.Hahn Nature Struct & Mol Biol 11, 2004



Da complexidade de intera¢bes de um fator de transcricao
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Figure 1 | Core promoter recognition by TFIID.
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RNA polimerase

TBP

S.Hahn Nature Struct & Mol Biol 11, 2004



RNA polimerase Il
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Complexo de elongacao

S.Hahn Nature Struct & Mol Biol 11, 2004
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Pioneer transcription factors

Eventos iniciais na cromatina: Pioneer TFs ligam-se primeiro
Podem ser determinantes de destino celular

Permitem respostas mais rapidas

Diferentes associacdes = destinos celulares diversos

Perspectivas de reprogramacao celular



Pioneer Transcription Factors

Most transcription Pioneer transcription
factors factors

C3 GQ
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1- cooperativity allows 1 - independent
nucleosome/chromatin binding nucleosome/chromatin binding
2 - simultaneous binding 2 - precedes other factors binding

with other factors



Properties that distinguish pioneer factors from other transcription factors.

Most transcription Pioneer transcription
factors factors
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1- cooperativity allows 1 - independent
nucleosome/chromatin binding nucleosome/chromatin binding
2 - simultaneous binding 2 - precedes other factors binding

with other factors

Zaret K S, Carroll J S Genes Dev. 2011;25:2227-2241
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Passive and active roles for pioneer factors in endowing transcriptional competence.

Pioneer factors:

Passive role: Active roles:
prior binding speeds opening chromatin,
inductive responses enable other factors to bind

—— Yy
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* induction

fully bound, active enhancer

Zaret K S, Carroll J S Genes Dev. 2011;25:2227-2241

©2011 by Cold Spring Harbor Laboratory Press



OPEN 8 ACCESS Freely available online PLOS

Dynamic Chromatin Organization during Foregut

Development Mediated by the Organ Selector Gene
PHA-4/FoxA

Tala H. I. Fakhouri, Jeff Stevenson®®, Andrew D. Chisholm®®, Susan E. Mango*

Selector genes govern the fates of groups of cells related to each
other by virtue of their cell type, position or affilation to an organ
[1]. Genomic methods have revealed that selector genes directly
control hundreds, even thousands, of target genes, which define
the characteristics of a particular cell type [2-6]. For example, the

August 2010 | Volume 6 | Issue 8 | e1001060



Figure 1. Scanning mutagenesis of the pax-7 promoter. (A) A cartoon depicting the pattern of PHA-4 expression during different stages of
embryogenesis. Embryonic events that occur at specific developmental stages are annotated.
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Pioneer TFs: access of target sites on nucleosomes

Assisted loading of transcription factors
during chromatin remodeling

Factor A can bind
chromatin as
organized in

a given cell

Remodeling
complex
recruited

Factor B gains access to remodeled nucleosome state
due to altered structure, altered position, etc.

Transient window of opportunity
for second factor to bind f* @ ﬁ

S

Local nucleosome structure
cyles through many states




FoxA factors possess features of linker histones and conventional transcription factors.

FoxA domain structure:

core histone binding,
chromatin opening

s slow movement
in chromatin (FRAP)

linker histone

Zaret K S, Carroll J S Genes Dev. 2011;25:2227-2241

©2011 by Cold Spring Harbor Laboratory Press



Optimal chromatin features for FoxA1 binding to chromatin in breast cancer cells.

target gene promoter

inaccessible

’ \ X DNA domain
ERE Forkhead methylation
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| | L ]
FoxA1 and ER binding region poor binding capacity

Zaret K S, Carroll J S Genes Dev. 2011;25:2227-2241
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The coherent Mediator

Enhancer sequences increase gene transcription with the help of a co-activator
complex, the Mediator. Another protein complex — cohesin — seems to work
with Mediator to bring together enhancers and promoters. SEE ARTICLE P. 430

ROLF OHLSSON
406 | NATURE | VOL 467 | 23 SEPTEMBER 2010



GENE EXPRESSION

The coherent Mediator

do this? A paper? in this issue describes the
discovery that the Mediator complex recruits
another protein complex, cohesin, to provide
coherence between enhancer and promoter
sequences (Kagey et al, page 430).
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NcRNAs diversos & controle de expressao
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IncRNA mecanismos diversos:
Controle de expressao

IIl. Guide

Wang & Chang
Molecular Cell 43, September 16, 2011




NCcRNAs diversos & controle de expressao

- s
\ % ﬂng transcripts

L (i)

Long noncoding RNA

‘é?o

-
- -
.~ '-

M

%

Small RNA

Coding tranm

TRENDS in Plant Science




O RNA como
molécula
regulatoria

Gene

DNA = R

Transcription E

Primary transcript "N\ NN

Posttranscriptional
processing E

Mature mRNA ANAN D

Nucl..eotides

i'lmRNA degradation

L .y
‘: Translation i;,e

Protein
(inactive)

®_ o
Bostiranslaiions ¥° %@
osttranslational °o 0

processing E

Modified
protein
(active)

Amino acids

Protein degradation



