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Figure 6-2 Molecular Biology of the Cell 5/e (© Garland Science 2008)



A traducao e um dos processos mais conservados evolutivamente
e um dos eventos de maior custo energético para a célula. O
conteudo protéico da celula é extremamente dinamico, e as
proteinas sao continuamente sintetizadas e degradadas.

Nesse processo a informacdo contida na sequéncia de
nucleotideos do mMRNA ¢é traduzida numa sequéncia de
aminoacidos.

A maquinaria celular para esse processo inclui o conjunto de
tRNA, os ribossomos, e 0 mMRNA; também s&o necessarios
aminoacidos e diversas proteinas especificas.

A traducao tem 0s mesmos principios gerais em eucariotos e
procariotos, no entanto, existem diferencas importantes. NoS
procariotos nao existe separacao geografica entre transcricdo e
traducdo. Existem tambéem diferencas estruturais nos ribossomos.
Nos eucariotos a separacao geografica entre o ndcleo e o
citoplasma torna os dois processos independentes.
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FIGURE 14-1 Three possible reading frames of the E. coli trp leader sequence.
Start codons are shaded in green and stop codons are shaded in red. The amino aad sequence
of the encoded sequence is indicated in the single letter code below each codon.

Watson et al., Biologia Molecular do Gene (2006).

MRNA é especifico para cada proteina, continuamente

produzido e degradado.
-> Pode ser traduzido por diversas vezes




A maquinaria celular para esse processo inclui o conjunto
de tRNA, os ribossomos, e o0 mMRNA; também sao
necessarios aminoacidos e diversas proteinas
especificas.

Enquanto os tRNA e os ribossomos sao reciclados pela
célula, podendo ser utillizados para a sintese de
diferentes proteinas, o0 MRNA é especifico para cada
proteina, sendo continuamente produzido e degradado. O
mesmo MRNA pode ser traduzido diversas vezes antes
de ser degradado.
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ORF: open reading frame

Em procariotos: varias ORF no mesmo RNAmM, com
sobreposicao de janelas. Ao finalizar uma traducéo, ja inicia
a proxima > Traducéo acoplada

Em eucariotos: recrutamento de Ribossomos pela CAP 5'.
Guaninas metiladas auxiliam na ligacao ribossomo com
RNAmM - rastreamento.

A cauda poli-A 3’ - aumenta o nivel de traducao do
RNAmM, promove reutilizacao mais eficiente dos
rlbossomos.
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A subunidade menor do ribossomo bacteriano

reconhece sequeéncias upstream ao AUG

"(9007) @uao op Jejnd3|o|A e1dojoig ‘‘/p 12 UOSIEAN



RNA mensageiro rnam

) 16S rRNA
RNAm Procarioto
5NNNNGGAGGNNNNNNNAUCNNS Policistronico
RBS start
OO s — e B S—
RBS start OPp RBS start 3

e | | |

OP000UOOHO0000 CO00C00NCOO00c0 ConOO000NO00000

b

SNNSNNNAUGGNNT RNAm Eucarioto
Monocistronico

5 Mms
I FIGURE 14-2 Structure of messenger

S'cap 1 RNA. (2) A polyastronic prokaryotic message.

"(9007) @uao op Jejnd3|o|A e1dojoig ‘‘/p 12 UOSIEAN

The ribosome binding srte is ndicated by RBS.
(b) A monoastronic eukaryotic message. The

©oo00000IRCR0RN0 o EEOCCCCOC0C000000 5' cap is indicated by a “ball” at the end of the

mRNA.



-
RNA transportador nat «@@2 A

attached amina 5-CCA3 S \
acid (Phe) »
sitio de
ligacao do
aminoacido
G
& acceptor
G
A
U
U
A
v ) loop
w Adapta o aminodacido ao codon

| W

anticodor a Twenvoleaf correspondente no mRNA

Figure 6-52a Molecular Bioloay of the Cell 5/e (© Garland Science 2008)
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Aminoacil RNAt-transferase g/ _

20 aminoacil-tRNA sintetases
- 1 para cada aminoacido



Adaptadores do processo <.

Aminoacil-tRNA

sintetase
amino acid H
(tryptophan) ~| e
< ot tRNA
' W (tRNA'™P)
@w:.
L N L 4
A i
tRNA synthetase
(tryptophanyl
tRNA synthetase)

Figure 6-58 Molecular Biology of the Cell 5/e (© Garland Science 2008)
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Figure 6-56 Molecular Biology of the Cell 5/e (© Garland Science 2008)
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Figure 6-61 Molecular Biology of the Cell 5/e (© Garland Science 2008)
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Ribossomos

< A mensagem do RNAm é codificada pelos ribossomos
* livres no citoplasma ou aderidos na membrana RE;

Figure 6-62 Molecular Biology of the Cell 5/e (© Garland Science 2008)



Ribossomos el

< A mensagem do RNAm é codificada pelos ribossomos

* livres no citoplasma ou aderidos na membrana RE;

* formados por aproximadamente 50 proteinas e
varios RNAs ribossomais (RNAr);

* 1 erro a cada 10.000 aminoacidos.

As subunidades sao montadas no nucleo
Se unem no citoplasma para realizar a traducao

Subunidade menor - interacao coédon-

anticédon
Subunidade maior - ligacao peptidica




5

0s
\\\

70S

MW 2,500,000

N

7N &

MW 1,600,000 MW 900,000
5S rRNA 23S rRNA 16S rRNA
— |/~— §
120 —
nucleotides 2900 1540
nucleotides nucleotides
) Y
34 proteins 21 proteins
PROCARYOTIC RIBOSOME

Figure 6-63 Molecular Biology of the Cell 5/e (© Garland Science 2008)
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Figure 6-68 Molecular Biology of the Cell 5/e (© Garland Science 2008)
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Figure 6-70 Molecular Biology of the Cell 5/e (© Garland Science 2008)



Ribossomos
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< Ligacao do RNAt;
«* Formacao ligacao peptidica;

«* Translocacao de subunidades grande e pequena.
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Figure 6-66 Molecular Biology of the Cell 5/e (© Garland Science 2008)
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Figure 6-66 part 1 of 7 Molecular Biology of the Cell 5/e (© Garland Science 2008)
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Figure 6-66 part 1 of 7 Molecular Biology of the Cell 5/e (© Garland Science 2008)
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Figure 6-66 part 2 of 7 Molecular Biology of the Cell 5/e (© Garland Science 2008)
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Figure 6-66 part 3 of 7 Molecular Biology of the Cell 5/e (© Garland Science 2008)
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Figure 6-66 part 4 of 7 Molecular Biology of the Cell 5/e (© Garland Science 2008)
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Figure 6-66 Molecular Biology of the Cell 5/e (© Garland Science 2008)

4 etapas da tradugao

A cadeia cresce do sentido
N-terminal 2> C-terminal

A cada ciclo, aminoacido e
adicionado ao C-terminal da
cadeia polipeptidica



Iniciacao
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Figure 6-72 part 1 of 5 Molecular Biology of the Cell 5/e (© Garland Science 2008)
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AU é o codon iniciador
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Figure 6-72 part 2 of 5 Molecular Biology of the Cell 5/e (© Garland Science 2008)
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Figure 6-72 part 3 of 5 Molecular Biology of the Cell 5/e (© Garland Science 2008)
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Figure 6-72 part 4 of 5 Molecular Biology of the Cell 5/e (© Garland Science 2008)



Iniciacao

Todas as cadeias
FIRST PEPTIDE polipeptidicas
BOND FORMS possuem metionina
(step 2) em seu
N-terminal

' Met

R

Posteriormente a
sintese, a metionina é
degradada

etc.

Figure 6-72 part 5 of 5 Molecular Biology of the Cell 5/e (© Garland Science 2008)



Elongacao




PROOFREADING

PROOFREADING

incorrectly base-

paired tRNAs
\——s preferentially

dissociate

N—=-incorrectly base-

: paired tRNAs

preferentially
dissociate

Fatorles de elongacao

Figure 6-67 Molecular Biology of the Cell 5/e (© Garland Science 2008)
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ular Biology of the Cell 5/e (© Garland Science 2008)
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Figure 6-67 part 3 of 7 Molecular Biology of the Cell 5/e (© Garland Science 2008)
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Figure 6-67 part 5 of 7 Molecular Biology of the Cell 5/e (© Garland Science 2008)
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Figure 6-67 part 6 of 7 Molecular Biology of the Cell 5/e (© Garland Science 2008)
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Figure 6-67 Molecular Biology of the Cell 5/e (© Garland Science 2008)
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Terminacao
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Figure 6-74 part 1 of 3 Molecular Biology of the Cell 5/e (© Garland Science 2008)
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Figure 6-74 part 2 of 3 Molecular Biology of the Cell 5/e (© Garland Science 2008)
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Figure 6-74 part 3 of 3 Molecular Biology of the Cell 5/e (© Garland Science 2008)
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SINAIS QUE INICIAM E TERMINAM A TRANSCRICAO E A

TRADUCZ\O
TRANSCRICAO TRADUGAO
Iniciaca Sequéncias Codon de inicio
niciagao promotoras no DNA AUG
Sequéncias Codons de
Terminacéao : terminacgao: UAA,
terminadoras no DNA UAG e UGA




e’
Medicamentos \/@

\uF
Efeito especifico |

Atividade em bactéerias

Bloqueia a ligacao do aminoacil-tRNA ao sitio A do

Tetraciclina ;
ribossomo

Previne a transicao da iniciacao da traducao para

RUERIE e a elongacao da cadeia

Liga-se ao sitio de saida do ribossomo , inibindo a

SRt e elongacao da cadeia polipeptidica

Atividade em bactérias e eucariotos

Causa a liberacao prematura da cadeia
Puromicina polipeptidica por ligar-se ao final da cadeia
crescente

Atividade em eucariotos

Bloqueia a reacao da peptidil transferase nos

Anisomicina ;
ribossomos



Videos

RNA a proteina

Traducao - Alberts




Videos “\?24;7
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http://www.youtube.com/watch?v=-zb6r1MMTkc&feature=related
http://www.youtube.com/watch?v= 6RrymteXwl&feature=related
http://www.youtube.com/watch?feature=player embedded&v=nCww2IhKV
Zk

http://www.youtube.com/watch?v=ZPInDzkBrpc&feature=related

Participagao especial : Ticiana Della Justina Farias


http://www.youtube.com/watch?v=-zb6r1MMTkc&feature=related
http://www.youtube.com/watch?v=-zb6r1MMTkc&feature=related
http://www.youtube.com/watch?v=-zb6r1MMTkc&feature=related
http://www.youtube.com/watch?v=_6Rrymt6XwI&feature=related
http://www.youtube.com/watch?feature=player_embedded&v=nCww2IhKVZk
http://www.youtube.com/watch?feature=player_embedded&v=nCww2IhKVZk
http://www.youtube.com/watch?v=ZPlnDzkBrpc&feature=related
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