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1977: Walter Gilbert
e Frederick Sanger
seqüenciamento de DNA

Nobel 1980
“pelas contribuições na determinação de seqüências 

de ácidos nucleicos”
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Procedimento enzimático
(Sanger, 1977)

A posição das bases é determinada pelo 
tamanho dos fragmentos obtidos 

através de reações de 

polimerização
na presença de 

dideoxinucleotídeos.
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Polimerização de DNA

TACGAAGACCGTCTAGACTTGTCACAATGACTATAACGAATACGAAGACCGTCTAGACTTGTCACAATGACTATAACGAA
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Polimerização de DNA

TACGAAGACCGTCTAGACTTGTCACAATGACTATAACGAATACGAAGACCGTCTAGACTTGTCACAATGACTATAACGAA
||||||||||||||||||||||||||||||||||||||||
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Dideoxinucleotídeo
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Polimerização de DNA
o dideoxi

TACGAAGACCGTCTAGACTTGTCACAATGACTATAACGAATACGAAGACCGTCTAGACTTGTCACAATGACTATAACGAA
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Polimerização de DNA
o dideoxi

TACGAAGACCGTCTAGACTTGTCACAATGACTATAACGAATACGAAGACCGTCTAGACTTGTCACAATGACTATAACGAA
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Seqüenciamento de DNA

ATGCTTCATGCTTCTGGCAGATGGCAGATT

ATGCTTCATGCTTCTGGCAGATCTGAACAGTGTTACTGATGGCAGATCTGAACAGTGTTACTGATT

ATGCTTCATGCTTCTGGCAGATCTGAACAGTGTGGCAGATCTGAACAGTGTT

ATGCTTCATGCTTCTGGCAGATCTGAACAGTGTTACTGATATTGCTTGGCAGATCTGAACAGTGTTACTGATATTGCTTT

ATGCTTCATGCTTCTGGCAGATCTGAACAGTGTTACTGATATGGCAGATCTGAACAGTGTTACTGATATT

ATGCTTCATGCTTCTGGCAGATCTGAACAGTGTTACTGGCAGATCTGAACAGTGTTACTT

ATGCTTCATGCTTCTGGCAGATCTGAACAGTGGCAGATCTGAACAGTT

ATGCTTCATGCTTCTGGCAGATCTGAACAGTGTTACTGATATTGCTGGCAGATCTGAACAGTGTTACTGATATTGCTT

ATGCTTCATGCTTCTGGCAGATCTGAACAGTGTTACTGATATTGGCAGATCTGAACAGTGTTACTGATATTT

ATGCTTCATGCTTCTT

ATGCTTCATGCTTCTGGCAGATCTGGCAGATCTT

ATGCTTCATGCTTCTGGCAGATCTGAACAGTGTTACTGATATTGCTTTGGCAGATCTGAACAGTGTTACTGATATTGCTT

ATGCTTCATGCTTCTGGCAGATCTGAACAGTGTTGGCAGATCTGAACAGTGTTT
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Seqüenciamento de DNA

G A T C

• molde

• polimerase

• dNTPs

•ddGTPs •ddATPs •ddTTPs •ddCTPs
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Nucleotídeos Radioativos
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Seqüenciamento de DNA

ATGCTTCATGCTTCTGGCAGATGGCAGATT

ATGCTTCATGCTTCTGGCAGATCTGAACAGTGTTACTGATGGCAGATCTGAACAGTGTTACTGATT

ATGCTTCATGCTTCTGGCAGATCTGAACAGTGTGGCAGATCTGAACAGTGTT

ATGCTTCATGCTTCTGGCAGATCTGAACAGTGTTACTGATATTGCTTGGCAGATCTGAACAGTGTTACTGATATTGCTTT

ATGCTTCATGCTTCTGGCAGATCTGAACAGTGTTACTGATATGGCAGATCTGAACAGTGTTACTGATATT

ATGCTTCATGCTTCTGGCAGATCTGAACAGTGTTACTGGCAGATCTGAACAGTGTTACTT

ATGCTTCATGCTTCTGGCAGATCTGAACAGTGGCAGATCTGAACAGTT

ATGCTTCATGCTTCTGGCAGATCTGAACAGTGTTACTGATATTGCTGGCAGATCTGAACAGTGTTACTGATATTGCTT

ATGCTTCATGCTTCTGGCAGATCTGAACAGTGTTACTGATATTGGCAGATCTGAACAGTGTTACTGATATTT

ATGCTTCATGCTTCTT

ATGCTTCATGCTTCTGGCAGATCTGGCAGATCTT

ATGCTTCATGCTTCTGGCAGATCTGAACAGTGTTACTGATATTGCTTTGGCAGATCTGAACAGTGTTACTGATATTGCTT

ATGCTTCATGCTTCTGGCAGATCTGAACAGTGTTGGCAGATCTGAACAGTGTTT

ATGCTTCATGCTTCTTGG
ATGCTTCATGCTTCTGTGGG

ATGCTTCATGCTTCTGGCATGGCAGG

ATGCTTCATGCTTCTGGCAGATCTTGGCAGATCTGG

ATGCTTCATGCTTCTGGCAGATCTGAACATGGCAGATCTGAACAGG

ATGCTTCATGCTTCTGGCAGATCTGAACAGTTGGCAGATCTGAACAGTGG

ATGCTTCATGCTTCTGGCAGATCTGAACAGTGTTACTTGGCAGATCTGAACAGTGTTACTGG

ATGCTTCATGCTTCTGGCAGATCTGAACAGTGTTACTGATATTTGGCAGATCTGAACAGTGTTACTGATATTGG

ATGCTTCATGCTTCTGGTGGCC

ATGCTTCATGCTTCTGGCAGATTGGCAGATCC

ATGCTTCATGCTTCTGGCAGATCTGAATGGCAGATCTGAACC

ATGCTTCATGCTTCTGGCAGATCTGAACAGTGTTATGGCAGATCTGAACAGTGTTACC

ATGCTTCATGCTTCTGGCAGATCTGAACAGTGTTACTGATATTGTGGCAGATCTGAACAGTGTTACTGATATTGCC

ATGCTTCATGCTTCTGGCTGGCAA

ATGCTTCATGCTTCTGGCAGTGGCAGAA

ATGCTTCATGCTTCTGGCAGATCTGTGGCAGATCTGAA
ATGCTTCATGCTTCTGGCAGATCTGATGGCAGATCTGAAA

ATGCTTCATGCTTCTGGCAGATCTGAACTGGCAGATCTGAACAA

ATGCTTCATGCTTCTGGCAGATCTGAACAGTGTTTGGCAGATCTGAACAGTGTTAA

ATGCTTCATGCTTCTGGCAGATCTGAACAGTGTTACTGTGGCAGATCTGAACAGTGTTACTGAA

ATGCTTCATGCTTCTGGCAGATCTGAACAGTGTTACTGATTGGCAGATCTGAACAGTGTTACTGATAA

G A T C
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Seqüenciamento de DNA

ATGCTTCATGCTTCTGGCAGATGGCAGATT

ATGCTTCATGCTTCTGGCAGATCTGAACAGTGTTACTGATGGCAGATCTGAACAGTGTTACTGATT

ATGCTTCATGCTTCTGGCAGATCTGAACAGTGTGGCAGATCTGAACAGTGTT

ATGCTTCATGCTTCTGGCAGATCTGAACAGTGTTACTGATATTGCTTGGCAGATCTGAACAGTGTTACTGATATTGCTTT

ATGCTTCATGCTTCTGGCAGATCTGAACAGTGTTACTGATATGGCAGATCTGAACAGTGTTACTGATATT

ATGCTTCATGCTTCTGGCAGATCTGAACAGTGTTACTGGCAGATCTGAACAGTGTTACTT

ATGCTTCATGCTTCTGGCAGATCTGAACAGTGGCAGATCTGAACAGTT

ATGCTTCATGCTTCTGGCAGATCTGAACAGTGTTACTGATATTGCTGGCAGATCTGAACAGTGTTACTGATATTGCTT

ATGCTTCATGCTTCTGGCAGATCTGAACAGTGTTACTGATATTGGCAGATCTGAACAGTGTTACTGATATTT

ATGCTTCATGCTTCTT

ATGCTTCATGCTTCTGGCAGATCTGGCAGATCTT

ATGCTTCATGCTTCTGGCAGATCTGAACAGTGTTACTGATATTGCTTTGGCAGATCTGAACAGTGTTACTGATATTGCTT

ATGCTTCATGCTTCTGGCAGATCTGAACAGTGTTGGCAGATCTGAACAGTGTTT

ATGCTTCATGCTTCTTGG
ATGCTTCATGCTTCTGTGGG

ATGCTTCATGCTTCTGGCATGGCAGG

ATGCTTCATGCTTCTGGCAGATCTTGGCAGATCTGG

ATGCTTCATGCTTCTGGCAGATCTGAACATGGCAGATCTGAACAGG

ATGCTTCATGCTTCTGGCAGATCTGAACAGTTGGCAGATCTGAACAGTGG

ATGCTTCATGCTTCTGGCAGATCTGAACAGTGTTACTTGGCAGATCTGAACAGTGTTACTGG

ATGCTTCATGCTTCTGGCAGATCTGAACAGTGTTACTGATATTTGGCAGATCTGAACAGTGTTACTGATATTGG

ATGCTTCATGCTTCTGGTGGCC

ATGCTTCATGCTTCTGGCAGATTGGCAGATCC

ATGCTTCATGCTTCTGGCAGATCTGAATGGCAGATCTGAACC

ATGCTTCATGCTTCTGGCAGATCTGAACAGTGTTATGGCAGATCTGAACAGTGTTACC

ATGCTTCATGCTTCTGGCAGATCTGAACAGTGTTACTGATATTGTGGCAGATCTGAACAGTGTTACTGATATTGCC

ATGCTTCATGCTTCTGGCTGGCAA

ATGCTTCATGCTTCTGGCAGTGGCAGAA

ATGCTTCATGCTTCTGGCAGATCTGTGGCAGATCTGAA
ATGCTTCATGCTTCTGGCAGATCTGATGGCAGATCTGAAA

ATGCTTCATGCTTCTGGCAGATCTGAACTGGCAGATCTGAACAA

ATGCTTCATGCTTCTGGCAGATCTGAACAGTGTTTGGCAGATCTGAACAGTGTTAA

ATGCTTCATGCTTCTGGCAGATCTGAACAGTGTTACTGTGGCAGATCTGAACAGTGTTACTGAA

ATGCTTCATGCTTCTGGCAGATCTGAACAGTGTTACTGATTGGCAGATCTGAACAGTGTTACTGATAA
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Gel inteiro
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Gel e cromatograma
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Procedimento químico 

separação
das fitas

DNA marcado na extremidade 5'

reações parciais
de clivagens
específicas
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(Maxam & Gilbert, 1977)

Felipe R. da Silva
Biologia Computacional MO640A

Unicamp, 1º Sem. 2009

Seqüenciamento de DNA
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Seqüenciamento de DNA

1996, tese de mestrado:

2000, tese de doutorado:


