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Nucleotideos e Acidos
Nucleicos

* DNA: Armazenamento da informacao genética
— Estabilidade

 RNA: varias funcoes
— RNA ribossomal (rRNA) - componentes estruturais de
ribossomos
— RNA mensageiro (mMRNA) - intermediario

— RNA transportador (tRNA) - moléculas adaptadoras
gue traduzem informacao do mRNA em amino acidos

— snRNA, microRNA, etc



Dogma Central

Double-stranded
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deaxyribonuelectides of ribonucleoticdes Folymer of amino acids



Acidos Nucleicos
RNA e DNA

Unidades:
* Pentose (5 C)

* Base nitrogenada - pirimidinas
purinas

e Fosfato- C-5’
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Nucleotideos

 Base nitrogenada + Pentose + Fosfato

* Nucleosideo = Base nitrogenada +
Pento




Acidos Nucleicos

Numeracao:
 Pentose = Carbonos -1"a 5’
 Base nitrogenada - pirimidinas=1a 6
purinas=1a9
* Ligacao pentose - pirimidina - C 1’ N-1
pentose - purina - C 1’- N-9
* Fosfato 5’: mono-, di-, tri- = fosforo
a p
Y
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Nucleotideos ,

Nucleosideos

MNucleotide: Deoxyadenylate
ideoxvadenosine

& -monophosphate)

Symbols: A, dA, dAMP
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Nucleotideos ,
Nucleosideos
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Ligacao
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Ligacao
Fosfodiester

Polaridade
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Estrutura do DNA (Watson e Crick

Dupla

364 hélice
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Pareamento de bases
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Empilhamento dos
pares de bases

Minimiza o contato
com moleculas de
agua

Estabilizacao da
estrutura do DNA

03/02/2010

Figure 1E7®#12a. Tie Koide - Depto de
Biockemisiny, $ixth Editionnunologia - FMRP
© 2007 W.H.Freeman and Company
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Variacoes estruturais no DNA

A form



Replicacao

Parent Daughter Parent
strand strands strand



Quimica de Acidos Nucleicos

Estabilidade do DNA - depdsito genético!
Propriedades
 Desnaturacao = separacao da dupla fita

— quebra das pontes de H

— causado por calor ou pH (e proteinas in vivo)
 Renaturacao ou anelamento

— decréscimo da temperatura ou pH
* Alteracao na Absorbancia (UV) Abs 260 nm

— hipocromicidade: renaturacao
— hipercromicidade: desnaturacao




Hidrolise alcalina do RNA
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Desnaturacao do DNA
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Transcricao

5'—GCGGCGACGCGCAGUUAAUCCCACAGCCGCCAGUUCCGCUGGCGGCAU—3’ mRNA
3'—CGCCGCTGCGCGTCAATTAGGGTGTCGGCGGTCAAGGCGACCGCCGTA—s5' Template strand of DNA
5'—GCGGCGACGCGCAGTTAATCCCACAGCCGCCAGTTCCGCTGGCGGCAT—3’ Coding strand of DNA

Figure 4-26
Biochemistry, Sixth Edition
© 2007 W.H.Freeman and Company

m Sense (coding) strand
5 3’

5!
RNA

3’ 5’
W Antisense (noncoding) strand

Figure 25-3 Fundamentals of Biochemistry, 2/e
© 2006 John Wiley & Sons




DNA
template

DNA
template

Figure 4-27b

Biochemistry, Sixth Edition

Transcricao: regiao

promotora
-35 -10 +1
TTGACA TATAAT
-35 region Pribnow A~~~
box Start of
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Prokaryotic promoter site
=75 =25 +1
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(sometimes present) (Hogness box) Start of
RNA

Eukaryotic promoter site

© 2007 W.H.Freeman and Company
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RNA transportador




Estrutura 3D: tRNA
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O codigo genético
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Amino acid names:

Ala = alanine

Arg = arginie
AsLH = asparagineg
Asp = asparlale
Cys = cyslaina

Gin = glutamins
Glu = glutamaie

Gily =
His = histidine

Qlycine

[l = lsolevcine

Leu = leucine
Lys = lysine
Met = methicning

Phe = phenylalanine

Pro = proline

Sar = sarnina
Thr = threanine
Trp = tryplophan

Tyr = Tyrosine

WVal = valine




Traducao

Growing protein chain NH3
NH3 Amino acid
OH residue

Transfer
RNA

s'L 1 1 1 1 1 I 1
Messenger RNA Ribosome

>

direction of ribosome
movement on mRNA

Figure 3-14 Fundamentals of Biochemistry, 2/e
© 2006 John Wiley & Sons
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AlteracOes na estrutura do
DNA que produzem
mudancas permanentes na
informacao genética

C->U

Em condi¢cdes normais na celula:
1 em 107 residuos em 24h
= 100 eventos por dia
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Outras funcoes dos nucleotideos

Abbreviations of ribonucleoside Abbreviations of deoxyribonucleoside
5'-phosphates 5'-phosphates

Base Mono- Di- Base Mono- Di- Tri-

Adenine AMP ADP
NMP Guanine GMP GDP GTP
Cytosine CMP CDP CTP
NDP Uracil UMP UDP UTP

Adenine dAMP dADP dATP
Guanine dGMP dGDP dGTP
Cytosine dCMP dCDP dCTP
Thymine dTMP dTDP dTTP

NTP

Fonte de energia no metabolismo -> ATP



Compostos ricos em energia
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Molécula sinal em respostas celulares

O—%H > o Adenine

Adenosine 3',5'-cyclic monophosphate
(cyclic AMP; cAMP)

0—CH, o Guanine

Guanosine 3',5'-cyclic monophosphate
(cyclic GMP; cGMP)



ponente estrutural de enzimas e co-fat
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Coenzimas

Q/Nicotinamide
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Nicotinamide adenine dinucleotide (NADY)



Coenzimas
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Riboflavin
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Flavin adenine dinucleotide (FAD)
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