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Via de armazenamento e da transmissao da informag¢do genética
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1000-2500 nucleotideos/seq!

RNA Proteinas
~40 nucleotideos/seg! ~15 aminoacidos/seg
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Bases Nitrogenadas

Principais
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Estrutura primaria
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Estrutura do DNA
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Estrutura do DNA

Ty o
chromatids
(10 coils each)

Estrutura terciaria

One coil
(30 rosettes)

Eucariotos
One rosette
rNucleus cromossomo (6 loops)

One loop
(~T5,000 bp)

30 nm Fiber

“Beads-orn-
a-string™
form of
chromatin




RNA
Diferentes Classes de RNA e suas Funcoes
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Transcricao

A transcri¢cao ocorre no sentido 5'= 3’

DNA
Nontemplate

strand The nontemplate strand
is not usually transcribed.

— 3

RNA 3 -—5"
5+

RNA is synthesized complementary
and antiparallel to the template strand.

New nucleotides are added to the 3'-OH
group of the growing RNA, so transcription
Template strand proceeds in a 5'— 3" direction.
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Transcricao

A transcri¢cao ocorre no sentido 5'= 3’
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Transcricao

Células bacterianas possuem um Unico tipo de RNA

polimerase
(a) Sigma factor
G
04 \‘ 04
B’ B > B’ c
o o
Core RNA RNA polymerase

polymerase holoenzyme
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Transcricao

A RNA polimerase possui 4 tipos de subunidades

Gene Produto Funcoes
Montagem da enzima
oA 2 subunidades Reconhecimento do
« (40 kDa cada promotor
Ligacao de alguns
rpoB  subunidade 3 _atlvadores
(155 kKDa)
— centro catalitico
rpoC  subunidade B’
(160 kKDa) -
rpolDD subunidade ©
(32-90 kDa) Especificidade
pelo promotor
Enzima de
E. coli = 465 kDa
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Transcricao

(a) Bacterial RNA polymerase (b) Yeast RNA polymerase |l
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Transcricao E. coli

.
é]—[i o (B] & Ay
s A o, |
o, S — e 50 to 90 nucleotides/s.
e i o—b—o s
S \0\[;‘!-:9 .;;I = T o 2O
e YN A w
o s OH  OH
T (Gl
¢
e
RMNA polymernse

RNA polimerase
5 subunidades Mr 390.000

o Subunidade (Mr 70.000)

HMrechion of transcription
(IFe) ]



Transcricdo

As duas fitas podem atuar como fitas moldes em genes
distintos

Genes a and c are transcribed
from the (+) strand, ...

RNA
DNA -
(-) strand 5~ 37
(+) strand 3’ 5’
I
RNA A RNA

...and b is transcribed
from the (—) strand.
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Transcricao

Unidade de Transcricdo

» Downstream

Upstream —= 4
Nontemplate

VA

strand \ , Promoter o RNA-coding region
|\ /I'\
5'
DNA 3
/ | I
Template Transcription Terminator
strand start site

RNA transcript 5°

3'
5'

e

Transcription
termination site

3'

18



Transcricao

Promotor de E. coli

Promoter Nontemplate
A ~ strand
’ l
DNA g' TTGACA TATAAT ‘
) gS ’ ) IYO ’ +|] Template
- - o strand
consensus consensus Transcription
sequence sequence start site
\ 4

RNA transcript 5”
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Transcricao E. coli
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Regulagcao da Transcri¢cdo Procariotos

Positive regulation

w Transcription
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Regulacao da Transcricao Procariotos
Operon lac

lac operon
1

Promoter Promoter (P;,.+) Operator Trans-

E. pinli | I p-Galactosidase gene Permease acetylase
chromosome lacl* , lacO* lacZ* _ l lacY™* | facA™* I
segment \ |

Piacr+ Terminator Structural genes Terminator

e PB-galactosidase (lac’)

— Converte lactose (B-galactosideo) em glucose e galactose
* B-galactosideo permease (lacY)

— Transporta lactose através da membrana plasmatica
e B-galactosideo transacetilase (lacA)

— Transfere um grupo acetyl (da AcCoA) para B-galactosideos

e Jacl =» Codifica Proteina Repressora do operon lac (lacO?) 22



Regulag¢ao da Transcrigao Procariotos

Operon lac na auséncia de lactfose

lac regulatory gene lac operon
I . L1} s 1
Promoter Terminator Operator Permease Transacetylase
E. coli Pl‘ﬂl‘l“lﬂl?"// p-Galactosidase gene gene gene
chromosoms lacl* mcmlq Iaci}:"*' | tacar |
segment
P!’ﬂ:l'"‘ 4‘ Phu:"' /
Nac AR Structural genes
Constitutive
transcription not expressed
HEpI’EESﬂI" ‘L
i - £ L Proteinas repressoras se ligam ao operador e
Ribosomes i bloqueiam a ftranscricao, uma vez que a RNA
Translation polimerase pode se ligar ao promotor mas nao
b consegue iniciar a transcrigao.

Repressor proteins
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Regula¢adao da Transcri¢cao Procariotos

Operon lac na presenca de lactose

lac operon
1

If there is Nno repressor on operator, RMNA

polymerase can transcribe the structural

Piroc+

W
lacl™ 1_3( ! i.!'acﬂ"‘

Transcription
and translation

Polygenic
¥ mRMA
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o
Transcription and o
beginning of o
translation ;'3"
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Transacetylase
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Regula¢ao da Transcri¢cao Procariotos

Regulacdo Catabdlica
com CAP+AMPc

(a) Glucose levels regulate cAMP levels

High glucose Inactivate adenylate
cyclase

ATP —&—> No cAMP

Low glucose
Eg No inactivation

ATP —>» cAMP

(b) cAMP—-CAP complex activates transcription

. cAMP

__ cAMP

Complex binds to promoter
25



Transcricao em Eucariotos

Type Transcribes
RNA polymerase | Large rRNAS
RNA polymerase |l Pre-mRNA, some snRNAs,snoRNAs

RNA polymerase lll tRNAs, small rRNA, snRNASs
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Transcricao em Eucariotos

Promotor Eucaridtico

TFIIB Downstream
recognition Initiator core promoter
element TATA box element element
DNA . A R /_/% s A N e A N
57 // << CGCC TATAAA YYANTAYY RGATCGTG
3]’
—35 —25 + 1 +30
H/ VAN L—
~
Regulatory Core Transcription
promoter promoter start site
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Eucariotos

ICO0 em
RNA polimerase |

Transcr

Hybrid
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Transcricao em Eucariotos

- +1 .
NETI

lTBP {or TEFIID and/or TEILA)

l
l
l

l

l

TFIIE

TFIIF — Pol IT

TFIIE

TFIIH

TFIIF
Paol II
TFIOIE
TFOH Closed complex

DNA vmwinding to
produce open complex

Orpen complex

Unwound DINA

lation of
Pol II, initiation,
and promoter escape

Paol I
release and

dephosphorylation

EMNA

termination

Elongation
factors

TFIIH

TFIIE



DINA

Transcricdo em Eucariotos

ﬁ
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primary transcript
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Transcricdo em Eucariotos
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Transcricdo em Eucariotos
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Transcricdo em Eucariotos

DNA
Exon 1 Exon 2 Exon 3 Exon 4 Exon 5
RNA mejuununujg TR T T T T N T T T T N T AN O N O O T 0 0 O T 0 00 o It
‘L Alternative Splicing 1
1 2 3 4 5 1 2 4 5 1 2 3 5
MRNA ettty -t SN Assioies S e . AR S
Translation Translation Translation

Protei A Protein B Protei C
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Transcricao em Eucariotos

Regiao Reguladora

GC-rich
box mMRNA
GGGCGG —— CCAAT TATA ——
~200 bp ~100 bp . v -
—30 bp
- ~ S - ~ J
Promoter-proximal Promoter

elements
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Transcricdo em Eucariotos

Ativadores

Activator binding site
(regulator)/kpromoter)
- N

DNA

Core promoter
AL

Transcription factors, RNA
polymerase, and transcriptional
activator proteins bind DNA
and stimulate transcription.

DNA

- J
Y

Transcriptional
activator protein

~
| .
TATA box Transcription
start
RNA
polymerase
TATA
| N
B
J
v
Basal transcription
apparatus



Transcricdo em Eucariotos

Acentuadores (Enhancers)

. b
el Ceme do promotor a.‘\.—l
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Image modified from "

Transcricdo em Eucariotos

Toxinas mortais — Inibicao de RNA polimerases

," by Archenzo ( ). The modified image is licensed under a

license.
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https://commons.wikimedia.org/wiki/File:Amanita_phalloides_1.JPG
https://creativecommons.org/licenses/by-sa/3.0/deed.en
https://creativecommons.org/licenses/by-sa/3.0/deed.en

Transcricado em Eucariotos

Papel da Estrutura da Cromatina na Regulag¢ao
mReacdes reversiveis:
—Acetilacdo de histonas
"Reduz a afinidade histonas/DNA
=Ativa a franscricdo
—Metilacdo do DNA
mPode atrair desacetilases (desacetila histonas)
=|nativa a franscricdo
—Metilacdo de histonas
—Fosforilacdo de histonas
=Pode ativar ou inativar a transcricdo
mAtivacdo da franscricdo é precedida por:
—Acetilacdo de histonas

—Desmetilacdo do DNA
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Transcricao em Eucariotos

"Micro RNAs (miRNA)

—Barreira fisica para repressdo da traducdo

"RNA (de) interferéncia (RNAI)
—Clivagem de mRNA

sDegradacao comum de mRNA

EAfetam a estabilidade do mRNA, bem como @
traducdo em proteina
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