Exercicio 4 - Aula "PCR"

A sequéncia de DNA abaixo contem o gene que codifica para a cadeia A da insulina humana. O
cddons de inicio e fim da regido codificadora estdo sublinhados e em negrito.

5" AGCCCTCCAGGACAGGCTGCATCAGAAGAGGCCATCAAGCAGATCACTGTCCTTCTGCCATGGCCCTG
TGGATGCGCCTCCTGCCCCTGCTGGCGCTGCTGGCCCTCTGGGGACCTGACCCAGCCGCAGCCTTTGTGA
ACCAACACCTGTGCGGCTCACACCTGGTGGAAGCTCTCTACCTAGTGTGCGGGGAACGAGGCTTCTTCTA
CACACCCAAGACCCGCCGGGAGGCAGAGGACCTGCAGGTGGGGCAGGTGGAGCTGGGCGGGGGCCCTGGT
GCAGGCAGCCTGCAGCCCTTGGCCCTGGAGGGGTCCCTGCAGAAGCGTGGCATTGTGGAACAATGCTGTA
CCAGCATCTGCTCCCTCTACCAGCTGGAGAACTACTGCAACTAGACGCAGCCCGCAGGCAGCCCCACACC
CGCCGCCTCCTGCACCGAGAGAGATGGAATAAAGCCCTTGAACCAGCAAAAS®

a) Desenhe a sequencia de um par de iniciadores com 16 nucleotideos (primers) que
permitam a amplificagdo do gene da insulina. Indique a orientagao 5' e 3' dos
primers.

Forward: 5’ATGGCCCTGTGGATGC 3’
Reverse: 3’ GAACTACTGCAACTAG 5’
Reverse: 5’ CTAGTTGCAGTAGTTC 3’

Acima é apenas um dos diversos primers que poderia ser desenhado.
Abaixo assinalei a regido onde os primers poderiam ser desenhados para
garantir a amplificagdo de todo o gene.

Forward mais distante Forward mais perto
agccctccaggacagg d

5" AGCCCTCCAGGACAGGCTGCATCAGAAGAGGCCATCAAGCAGATCACTGTCCTTCTGCCATGGCCCTETBGATBCGCCTCCTGCCCCTECTGGECECTGCTGECCCTCTEEEGACCTGACCCAGCT
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3’ TCGGGAGGTCCTGTCCGACGTAGTCTTCTCCGETAGTTCGTCTAGTGACAGGAAGACGE TACCEGEACACCTACGCGGAGGACGGGEGACGACCGCGACCACCGGGAGACCCCTGGACTGGETCEE
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Met Ala Leu Trp MEtArg Lsu Leu Pro Leu Leu A\a Leu LEu Ala Leu Trp G\y Pru Asp Pro Ala
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[ Regido possivel para desenhar o primer forward ]

GCAGCCTTTGTGAACCAACACCTGTGCGGCTCACACCTGGTGGAAGCTCTCTACCTAGTGTGCGGGGMCGAGGCTTCTTCTACACACCCAAGACCCGCCGGGAGGCAGAGGACCTGCAGGTGGG
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CGTCGGAAACACTTGGTTGTGGACACGCCGAGTGTGGACCACCTTCGAGAGATGGATCACACGCCCCTTGCTCCGAAGAAGATGTGTGGGTTCTGGGCGGCCCTCCGTCTCCTGGACGTCCACCC
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Ala A\a Phe Va\ Asn G\n Hls Leu q.'s Gly Ser H\s Leu Val G\u Ala Leu Tyr Leu Val q-rs G\y Glu Arg Gly Phe Phe Tyr Thr Pro Lys Thr Arg Arg G\u Ala G\u Asp Leu Gln Va\ Gly_
Insulina >

GCAGGTGGAGCTGGECEEEGECCCTGETGCAGGCAGCCTGCAGCCCTTGECCCTGEAGGEETCCCTEGCAGAAGCGTGGCATTGTGGAACAATGCTGTACCAGCATCTGCTCCCTCTACCAGCTGE
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CGTCCACCTCGACCCGCCCCCGGEACCACGTCCGTCGGACGTCGEGAACCGGEACCTCCCCAGGGACGTCTTCGCACCGTAACACCTTGTTACGACATGGTCGTAGACGAGGGAGATGGTCGACT
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Gln Val G\u Lsu G\y G\y G\y Prn Gly A\a Gly Ser Leu G\n Pm Leu Ala Leu Glu G\y Ser Leu Gln Lys Arg Gly I\e Val G\u Gln Ws q.'s Thr Ser I\e Ws Ser Leu Tyr Gln Leu
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AGAACTACTGCAACT/-\(JACGCAGCCCGCAGGCAGCCCCACACf‘f‘f'f‘f‘('f‘f‘TCCTGCACC TGGAATAAAGCCCTTGAACCAGCAAAA% 3’
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TCTTGATGACGTTGHTCTGCGTCGGGCGTCCGTCGGGGTGTGGGCGGCGGAGGACGTGGCTCTCTCTACCTTATTTCGGGAACTTGGTCGTTTTI 5¢
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Glu Asn Tyr Cys Asn
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[ Regido possivel para desenhar o primer reverse ]

CTTGATGACGTTGAT( ggaacttggtcgtttt

Reverse mais perto Reverse mais distante

b) Faga um esquema ilustrando a amplificagdo da regido pretendida ao longo do 12 ciclo
da PCR. Indique a orientagdo das fitas de DNA no esquema.

Aideia é fazer algo nesse estilo, mostrar que no primeiro ciclo a extensao vai além da regido
onde o outro primer se ligaria
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¢) Quantas vezes a quantidade inicial de DNA seria amplificada apés 10 ciclos de PCR?

Teriamos 1024 vezes mais DNA que em comparagao ao ciclo inicial.
2710 =1024

Ciclo Numero de moléculas
Condigdo inicial 1
1 2
4
8
16
32
64
128
256
512
1024
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Importante: para desenvolver suas respostas lembre que o DNA consiste de duas fitas
antiparalelas.



