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Dogma (original)
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Manutencao do Manual = Reparo de DNA

Tempo/uso
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Tamanho do problema

10%- 105 por célula por dia Hidrolise (agua)
+ erros durante a replicacdo Ode.aCBO (EROs)
+ Fatores Ambientais: Raios UV, Radioatividade, Cigarro...... Metilagao (SAM)



Lesao vs mutacao
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Instabilidade GenOomica em diferentes escalas

ATGCAGTAGTAGCATGACGTAGAGTACTGTGACGTA

—> Mutac¢ao de ponto ‘
- transicao vs transversao

ATGCAGTAGTAGCATGGCGTAGAGTACTGTGACGTA

ATGCAGTAGTAGCATGACGTAGAGTACTGTGACGTA

—> Inser¢ao ou delecao ‘
ATGCAGTAGTAGCATGAGCGTAGAGTACTGTGACGTA

— Aberracdes Cromossdmicas
- inversao, translocacao, duplicacao
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Alteracoes no cédigo genético sao

provavelmente prejudiciais
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Alteracoes no Codigo Genético

Alteracoes Desvantajosas
Morte celular
Senescéncia
Envelhecimento

Alteracoes “Vantajosas”
Evolucao (unicelular ou células germinativas)
Cancer (células somaticas)



O acumulo de mutacoes favorece a evolucao de tumores
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O acumulo de mutacoes favorece a evolucao de tumores

Inativacao de Ativacao de Inativacao de Inativacao de
suppressor tumor Oncogene  suppressor tumor suppressor tumor
Other genetic
Gene(s) involved APC KRAS Smad2/4 p53 alterations

Early adenoma/ Intermediate
Dysplastic crypt adenoma

Normal epithelium Late adenoma Carcinoma

>
20-40 anos

(acelerado por defeitos em vias de reparo de DNA)



A importancia de ter duas fitas de DNA
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Mismatch repair contribui para fidelidade da replicacao

Active-site shape

—» 1 erro acada 10° pb

+ Mecanismo interno de correcao (proofreading)
1 erro a cada 1072

+ Mismatch repair (“vigilancia”)
1 erro a cada 103

TABLE 6-1 ERROR RATES

US Postal Service on-time delivery of local 13 late deliveries per 100
first-class mail parcels

Airline luggage system 1 lost bag per 200 1 e r rO a Ca d a 1 O 10
A professional typist typing at 120 words 1 mistake per 250 characters

per minute

Driving a car in the United States 1 death per 10* people per year

DNA replication (without mismatch repair) 1 mistake per 107 nucleotides
copied

genoma E.coli 4x10° pb
genoma humano 3x10° pb



A célula nao economiza ATP para reparar DNA

Reversao direta do dano Mismatch Repair (MMR)
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Sintese translesao

TABLE 8-2 Activities and Functions of DNA Polymerases

Prokaryotic (E. coli) Number of Subunits  Function

Pol | 1 RNA primer removal, DNA repair

Pol Il (Din A) 1 DNA repair

Pol Ill core 3 Chromosome replication

Pol Il holoenzyme 9 C ication

Pol IV (Din B) 1 DNA repair, translesion
synthesis (TLS)

Pol V (UmuC, UmuD’,C) 3 TLS

Eukaryotic Number of Subunits  Function

Pol o 4 Primer synthesis during DNA
replication

Pol B 1 Base excision repair

Pol y 3 Mitochondrial DNA replication
and repair

Pol & 2-3 Lagging-strand DNA synthesis;
nucleotide and base excision
repair

Pol & 4 Leading-strand DNA synthesis;

nucleotide and base excision

repair,

Pol 6 1 repair of cross-links

Pol { 1 LS

Pol & 1 Meiosis-associated DNA repair

Pol 1 Somatic hypermutation

Pol k¥ 1 TLS

Pol 1 1 Relatively accurate TLS past
cis-syn cyclobutane dimers

Pol v 1 TLS, somatic hypermutation

Rev1 1 TLS

Data from Sutton M.D. and Walker G.C. 2001. Proc. Natl. Acad Sci. 98: 2-8349, and refergs®Cs therein.

Copyright © 2008 Pearson Education, Inc., publishing as Pearson Benjamin Cummings.

a correct base pair b incorrect base pair

template

primer

Copyright © 2008 Pearson Education, Inc., publishing as Pearson Benjamin Cummings.

Relaxamento do sitio ativo para acomodar DNA danificado



Quebras de fita dupla

Radiacao ionizante Top2 “poisons”
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Replicacao de quebras de fita simples
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Duas vias para reparo de quebras de fita dupla

(A) NONHOMOLOGOUS END JOINING () HOMOLOGOUS RECOMBINATION
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Reparo de DNA e doencas genéticas raras

Neurodegeneragao
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Postel-Vinay et al, 2012



Aula que vem: CRISPR/Cas9

target DNA
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