PCR Il (Primera Parte)

Ingnieria Genética B

Problemas PCR Il

Usted trabaja en un laboratorio donde se caracterizan genes de organismos o patdégenos
virales relacionados, con los objetivos de estudiar la funcion de sus productos proteicos, y de
desarrollar herramientas que permitan una identificacion rapida, simple y sensible. En su caso
particular, le han encomendado el estudio del gen p74 de la familia de virus de insectos
baculoviridae. En especial, usted intentara aumentar el nimero de secuencias conocidas del gen,
sobre todo respecto de baculovirus autoctonos, y debera desarrollar un Kit que le permita
identificar en forma certera la presencia de un virus en particular sobre muestras de campo
(insectos fenotipicamente infectados).

De la busqueda de secuencias publicadas, usted encontrd las siguientes, con las cuales
realizé un alineamiento multiple para analizar las zonas conservadas a lo largo de la evolucion.
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TTCAATTATATATTGTTGTTTATTTTAAG-TCCTATATAACKMNEGCGGTTTTAACAGCCG
————————————— CGTTGTTTAATTTAAG-TCATATATAACK GCGGTCTTAACAGCCG
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———ACAAGAATTAAGTCTCTAATTqAGCGCGCACGTAAATTCTCCGACTCTGC
ACGAG

AGGATCTGCTAAACGCCCAAAAGTATGCGTACCATCAGTACATGTTGCGATTCATTCCCC
AAGATTTGCTAGACGCCCAAAAGTATGCGTACCATCAGTACATGTTGCGATTCATTCCCC
TCGATTTAACTAATGCCAGTAGGTATGCCATACATATGCATCGTCTCGAGTTTATTTCGA
TCGATTTAACTAATGCCAGTAGATATGCCATACATATGCATCGTCTCGAGTTTATTTCGA
TCGACCTTACGAACGCGAGCCGTTACGCGGCGCACATGCACCGGCTCGAGTTCATCGGCC
TAGATCTGACCAACGCGAGCCGTTACGCGGGGCACATGCACAGGCTCGAGTTTATTAACC
TCGACTTGATGAACGCGAGCAAATACGCTTCGCACATGCACCGGCTCGCCTTTATACCCC
AAGATATGATCTCGTGTGACGAGTTCGTAATGAACCGTGGCAGGTTACACATGATCAGGG
* K * * * * * * kK
GATGGCGCCGTCGCTTTCCTCACATATTGATCAATTACACGATCCGGCCGGCGGGCA- -~
GATGGCGCCGTCGGTTTCCCCACATTTTGATCAATTACACGATCCGGCCGGCGGGCA- -~
GATGGCGCACCAGGTTTCCGCATATACTAATCGACTACACGCTGCGTCCCGCGTCAAGTG
GATGGCGCACTAGGTTTCCGCATATACTGATCGACTACACGTTGCGTCCCGCGTCAAGTG
GCTGGCGCGAGCGACTGCCGCACATCCTTATCGATTACACGCTGCGGCCCGCGTCGAGCG
GTTGGCGCGAGCGGCTGCCGCACATTCTCATCGATTACACGCTGCGGCCCGCGTCCAGCG
GCTGGCGCAGCAAGATGCCGCACGTCTTGATAGATTACGAGATCCGCCCGGCGACGA- -~
ACTGGCGCACTCGTTTTCCAAACATTTTTATCAACTACAACATTAGGTACGCCACCCG--
KKk kK kK * Kk k * * * Kk k * Kk kK * * * K
ACGAAGACTTTTACGTTCCGAGAAAAATCAGAGAC-—--GGCGCCGTGTTCGTCGACATAA
ACGAGGACTTTTACGTTCCGCGAAAAATCAGAGAC---AGCGCCGTGTTTGTAGACATAA
ACGACGATTATTATGTGCCGCCGAAATTGGCCGAC---ARAGCGCTGGCCGTCARACTGG
ACGACGATTATTATGTGCCGCCGAAATTGGCCGAC---AGAGCGCTGGCCGTCARACTGA
AAGATGATTACTACGTGCCGCCTAAGCTGCGCGAC---CGCGCGCTTGCGGTCAAGCTGG
ACGACGACTATTACGTACCGCCCAACTTGCGCAAT ---CGCGCGCTGGCGGTGAAGCTGG
ACGACGACTTCTACGTGCCGCCGAACCTGGCCGAC---CGAGCGGTCGCCACCAAGGTCG
~CCAAGATTTTTACGTACCCCCGTCGCTGTTAAACAAACAAGCCGTAATAGTCGAACTCG
S Kk kK Kk * * * % * * *
AGTTTAGCAAACGCGGATGCGAGAGTATGICCTGCTATCCGTTTCGCGAGACGGGTCCCA
AGTTTAGCAAACGCGGTTGCGAGAGTATETCTTGCTATCCGTTTCGCGAGACGGGCCCCA
CTTTCAGCAAGCGCGGGTGTGAAAGC GCTGCTATCCGTTTCACGAAACCGGCGTCG
CTTTCAGCAAGCGCGGGTGCGAAAGCATGAGCTGCTATCCGTTTCACGAAACCGGAGTCG
CATTTAGTCGGCGAGGCTGCGACAGCATGAGTTGTTACCCTTTCCACGAAACGGGCGTTG
CGTTTAGCCGACGCGGCTGCGACAGCATGAGCTGCTTTCCCTTTCACGAGACCGGCGTCG
CGTTCAGTCGCCGCGGGTGCGAGAGCATGTCGTGCTACCCGTTCACCGAGACGGGCACCG
ACTTTAGTAAACAAGGTTGCGAAGCCATGTCCTGTTATCCGTTCACGGCCACAGGGGTTA

*k Kk * *k KKk kK * %k * kK * Kk Kok * * Kk Kk

TTTCTAGAAACACGCCGTT---TGGCTATACACAAACCGCGGACACGCCGCAGGCGTACG
TTTCGAGAAACACACCGTT---TGGCTACACGCAAACCGCGGACACGCCGCAGGCGTACG
TGTCCAACACGACGCCGTT---CATGTACACGCAGACCTCCGAGACTAGCGTGGGTTACG
TGTCCAACACGACACCGTT---CATGTACACGCAGACCTCAGAGACTAGAGTGGGTTACG
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CEMNPV TATCCAACCAAACCGAGTT---CGCGTACACGCAAACTTCGGAAACCAGCGTCGCGTACT
OpMNPV TGTCCAGCCAAACGCCGTT---TGCGTACACGCAGACGTCGGAAACTAGCGTGGCGTACG
LAMNPV TGGACGCGAGCACGGCCAC---CGGCTACACCCAGACGTCGGAGACGGCCGTCGAGTACG
XnGvV TAGATGTCGACTCGCCGATAGGCGGCTACACCCAAACGGCCAATACGAGCGTGCAGTATA
* * *k Kk kK Kk * * ok x * x
S1MNPV CGCAGCCGGCATGTTACCATCTCGATCGGTCGGCGGCGATGCGCGAGGGGGAAGAGAACA
S1OMNPV CCCAGCCGGCGTGTTACCATCTCGATCGGTCGGCGGCTATGCGCGAAGGCGAAGAGGACA
ACMNPV CGCAGCCCGCGTGCTACCACCTGGACAGGGCGGCGGCCATGCGTGAAGGCGCCGAAACCT
BMNPV CGCAGCCAGCGTGCTACCATTTGGACAGGGCGGCGGCCATGCGTGAAGGCGCCGAAAATA
CEMNPV CGCAACCCGCGTGCTATCACCTGGACCGCGCGGCCGCTATGCGCGAGGGCGCCGAGAACG
OpMNPV CGCAGCCCGCGTGCTACCATCTGGACCGCGCGGCCGCCATGCGCGAGGGCGCCGAARACG
LAMNPV CCCAGCCCGCGTGCTACCACCTGGACAGGGCGGCGGCGACGCGCGAGGGCGCCGAGAACG
XnGvV ATCAGCCGGCGTGCTTTAACTTGGACCGTGCCTTGGCTCGTAGGGAGGGCG-——————==
*k kk kk kk Kk * * Kk * * * ok * kk kk Kk
S1MNPV GGGTGCAATCGGTCGAGTTGCGGTACACGGACAACGAACGGTGCATCATGATGGACACGT
S1OMNPV CGGTCCAGTCCGTCGAGTTGCGGTACACTGAAAACGAACGGTGCATCATGATGGACACAT
ACMNPYV AAGTTCAGTCTGCCGAGTTTAGATACACGCTCGACAACAAATGCATCTTAGTGGACTCGC
BMNPV AAGTTCAGTCTGCCGAGTTTAGATACACGCCCGACAACAGATGCATCTTGGTGGACTCGC
CEMNPV AAGTGCAGTCGGCCGAGTTTACGTACACGCCCAACAACCAATGCGTGCTGGTCGATTCTA
OpMNPV AGGTGCAGTCGGCCGAGTTTACGTACACGCCCAACAACCAATGTGTGTTGGTCGACTCCA
LAMNPV AGGTGCAGGCGCCCGAGTTGCGCTACACGGACGGCGGCAAGTGCATCATCGTCGACACGC
XnGv AACTGCAATCGGTCGAAACGCGATACACAAACAACGATCAATGTATTATGGTCGATAGCT
* kK * * kK * ok ok kK * * * * * * kK
S1MNPV ACTCTAAAATGTATCTAAATTCCCCGTACCTACGCACCGACGAGCATCTGATCAAAGGTA
S1OMNPV ACTCTAAAATGTATCTAAATTCTCCGTATCAACGCACCGACGAGCATCTGATCAAAGGCA
ACMNPV TGTCCAAAATGTACTTTAACAGCCCATACTTGCGCACCGAAGAACACACGATCATGGGCG
BMNPV TGTCCAAAATGTACTTTAACAGCCCATACTTGCGCACCGAAGAACACACGATCATGGGCG
CEMNPV CGTCGAAAATGTACTTTAACAGCCCCTACCTGCGCACCGAGGAGCACACCATCATGGGCG
OpMNPV CTTCTAAAATGTACTTCAACAGCCCCTACCTGCGCACCGAGGAACACACCATCATGGGCG
LAMNPV TCTCCAAGATGTATTTCAACACGCCGTACCTGCGCACCGACGAGCACACCGTTCAGGGCG
XnGvV TCACAAAAATGTACATGAACACACCATACATGCGGACCGAGAATCGCAAGTCGACAGGCA
* ok k kok ok ok ok * Kk * Kk kK * ok ok k ok ok k *x % * x
S1MNPV TCGACGACGTGCCCGGTTTCAATGTCGAATACGGATCGGATCCTCATTTTCCCGAARAGT
S1OMNPV TCGACGACGTGCCCGGTTTCAACGTCGAATGCGGATCGGATCCTCATTTCCCTGAARAAT
ACMNPV TGGACGATGTGCCGGCTTTTAACGTTCGGCCCGATCCCGACCCCTTGTTTCCCGAACGCT
BMNPV TGGACGATGTGCCGGCTTTTAACGTTCGGCCCGATCCCGATCCCTTGTTTCCCGAACGCT
CEMNPV TAGACGACGTGCCCGCGTTCAACGTGCGGCCCGACCCCGACCCGCTGTTTCCCGAGCGGT
OpMNPV TGGACGACGTGCCCGCGTTCAACGTGCGGCCCGACCCCGACCCGCTGTTCCCAGAGCGCT
LAMNPV TGGACGACGTGCCCGCGTTCAACGTGACGCCCGAGACGGGCGCC--~TTCCCCGAAATGT
XnGv TAGACGACGTGCCAGGTTTCGACACTAGATTAAGCGACAACCCAGTGTTTCCCGACAAAG
*k KKKk KkKk KKk Kkk K * * * * Kk kK Kk
S1MNPV TTAAAGGCACGTTTAACGAAGCGTATTGTCGCCGATTCGGTCGCGAGATGATGAACG- -~
S1OMNPV TTAAAGGCTCATTCAACGCGGCGTATTGCCGCCGATTCGGTCGCGAAATGATGAACG- -~
ACMNPV TTAAAGGCGAATTCAACGAAGCCTACTGTCGACGTTTCGGCAGAGAGCTATTCAACG--—
BMNPV TTAAAGGCGAATTCAACGAAGCCTACTGTCGACGATTCGGCAGAAATCTATTCAACG- -~
CEMNPV TCAAAGGCGAATTTAACGAGGCGTACTGCCGACGCTTTGGCCGCGATCTCATGAACG- -~
OpMNPV TTAAGGGCGAGTTCAACGAGGCGTACTGCCGCCGCTTCGGGCGCGACCTCATTAACG- -~
LAMNPV TCCGCGGCGAGTTCAACGAGGCCTACTGTCGCCGGTTCGGGCGCTCGCTCATCAACG- -~
XnGvV TGGATGGGTTATTTAATTCTGCTTATTGTCGTCGTTTCGGTAGGGATGTTGTGAACGCCA
* * % * Kk kK *k kk kK Kk kK Kk kK * * * ok k ok ok
SIMNPV ~ —mmmmmmmmmmmmee GAACATGTCTGATCCGATGGTGGGAAAGCATGATCGGTTTCGTAC
SIOMNPV ~  —mmmmmmmmmmmme GAACGTGTCTGGTCAGATGGTGGGAGAGCATGATCGGTTTCGTGC
ACMNPV ~ ———m—mmmmmmeo GCGGTTGTTCGTTTAGATGGTGGGAATCGCTCATCGGATTCGTGC
BMNPV ~ —mmmmmmmmmmme oo GCGGCTGTTCGTTTAGATGGTGGGAATCGCTCGTCGGATTCGTGC
CEMNPV ~ —mmmmmmmmmmmeeo GCGGCTGCTCGTTTCGTTGGTGGGAGTCGCTGATCGGCTTCGTGC
OpMNPV ~  —mmmmmmmmmmoo GCGGCTGCTCGTTTCGCTGGTGGGAGTCGCTCATCGGCTTTGTGC
LAMNPV ~ —mmmmmmmmmmmoo GCGGCTGCTCCATGCAATGGTGGGAGAGCCTGATCGGCTTCGTGC
XnGv ATTCTAGCTCGGCCAGTGGCTGCGCCCAAGCGTGGTACGARATGTTGGTGGGTTTTGTTC
* * x * Kk kK *x * * kK Kk kk KX
S1MNPV TCGGCGACACGATTTACATCACGCTTAAGTTGCTCGTCAACAATGTTTTTAGCGAACTAC
S1OMNPV TCGGCGACACGATCTACATCACGCTCAAGCTGCTCGTGAACAATGTTTTTAGCGAACTTC
ACMNPV TGGGCGACACGATCTTTGTCACTTTCAAAATGCTGGCCAACAACATTTTTAGCGAACTGC
BMNPV TGGGCGACACGATTCTTGTCACTTTCAAAATGCTGGCCAACAACGTTTTTAGCGAATTGC
CEMNPV TGGGCGACACAATTTATGTGACGTTTARAATGATGGCTAACAACATATTTTCGGAACTGC
OpMNPV TGGGCGACACCATCTACGTGACCTTTAAAATGTTGGCCAACAACATTTTTTCGGAGCTGC
LAMNPV TCGGCGACACCATCTACGTGACCTTCAAACTGCTCGCCAACAACGTGTTCAGCGAGCTGC
XnGvV TGGGCGACTCGGTGTACGCTTCTTTCAAAATGCTGGCAACAGGCGTTGTCGCCGACATGG
* kkkkkk Kk * * * kK * Kk Kk K * * * * * *
S1MNPV GCAACTTTGACTATAGACGGCCGTCCGAAATGCTGCCACCGCCGCCCCAAGTCGACTCGG
S1OMNPV GCAACTTTGACTATAGACGGCCGTCCGAAATGCTGCCGACGCCGCCCCAAGTCGACTCGG
ACMNPV GCGATTTTGATTACAAAGCGCCTTCCAGCATACTACCGCCACGACCCAACGTGGACTCCA
BMNPV GCAATTTTGATTACAGAGCGCCTTCCAGCATACTACCGCCACGACCCAACGTGGACTCCA
CEMNPV GCGATTTTGACTATACGGCGCCCTCGCCCTTGTTACCGGCGCGGCCCGTGGCAGATTCCA
OpMNPV GCGACTTTGATTACGCGGCGCCGTCGCCGCTCTTGCCGCCGCGGCCCGCCGCCGACTCGA
LAMNPV GCAACTACGATTACGCGCGGCCCTCGCCTCTGCTGCCCGACAAGCCGAGCGTGGACGGCG
XnGvV CGTCCCACAATTACGATAGACCGTCTAGTATTTTACCACAACCACCACCGCCTGCGGGTA
* Kk * Kk kK * * Kk k * * *
S1MNPV CTCGCGTTCTAGACGAATGGAGAAACGTGCGCGATCCGGCCGTAGACGTTGATTTTGAGA
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S1OMNPV CCCGCGTCCTAGACGAATGGAGARACGTGCGCGATCCCACCGTCGACGTCGACTTTGAGA
ACMNPY ACGCAATACTAGCGCAATGGCGCAGCGTGCGCGATAACGCCACAGACTTGGAATTTGARA
BMNPV ACGCAATATTAGCGCAATGGCGCAGCGTGCGCGATACCACTACAGACTTGGAATTTGARA
CEMNPV ACGCGGTTTTGGCCCAATGGCGCGCTGTGCGTGATCGTGCAGTAGATTGGAACTTTGARA
OpMNPV ACGCCGTGCTGGCCCAATGGCGCGCCGTGCGCGACCGCGCCGTTGATTGGGATTTTGARA
LAMNPV CGAGCGTGCTCGCCCGCTGGCGCTCCGTGCGCGACCCGCGCGCCGACTTCGACTTTGAGC
XnGv GGACGATGCTGGACGAATGGTTGGCGGCTAGAGACGATCGTTTCGACGACGAGTTTGAGA
* * ok * k Kk * * kK * ok * ok ok ok ok ok
S1MNPV ATAAATTTT------- CAACTTTCAAGTCTATATCCGAACTGG-————— ACATTAC----
S1OMNPV ATAAATTTT------- CAACTTTTAAATCGATATCCGAACTTG-————— ACATTAC----
ACMNPY AACTTTTTA------- ACAAAAATCCAACACTAAACGATTTGG---—--- GCATGAT----
BMNPV AACTTTTTA------- CCAAAAGGCCAACACTAAACGATTTGG-————- GCATGAT----
CEMNPV AGCAGTTTT------- CGGAGGCGCCGACGCTGCAACAGCTCG-—-—-— GCCTGCTA---
OpMNPV AACAATTTT-—----- CGGAAGCGCCGACTTTGCAGCAGCTCG-—-—-— GCATG------
LAMNPV GCTCCTTCC------— TCGAGTTTCGCACGCTGGCCGATCTGC-—-—-— GCAT-------
XnGv GACGATTTATAACGCACGACGATTACGGTGATATGGCGCCTGGTACCACGCTTGTTTACG
* x * * * %
S1MNPV ————GCAAAA--——————————————— CGTTCGACTCGTGTACAAAGCCGAAGTGG-———
S1oMNPV ————GCAAAA--——————————————— CGTTCGGCTCGTGTACAAAGCCGAAACGG————
ACMNPV ————CGTCAA-———————————————— CGGGTCGCCCGTCCAGATCACGTACACGG————
BMNPV ————TGTCGA-————=———=—=————— CGGGTCGCCCGTCCAGATCACGTACACGG————
CEMNPV ——GCCGACAA-———————————————— CGGCGGGCTGATGCAGCTTGCGTACACGG————
OpMNPV —=GACGCCAA-————=—==———————— CGGCGTGCTAATGCAATTGTCGTACACCG-———
LAMNPV ~ mmmmmmmmm oo oo CGACGCGCGCACCAARACTCGTCTACACGG-———
XnGv AAGCTGAAAAAGGTTACTCATATCGACCGTCGTCGTCGTTCAGTGATACTAAACGGTCGT
* * * * *
SIMNPV ~ —mmmmmmmmmmmmmoo oo GCTACACGCGCGA------ ACAGTTGCCCGCGTCARA---
SLOMNPV ~  —————mmmmmmmmmoo o GCTATACGCGCGA------ ACAGTTGCCCGCTTCAAA---
ACMNPV ~ mmmmmmmmmmmoo—oo CCGARACCGGCTTT----- ACTAAAACTCCGATCGCA---
BMNPV ~  —mmmmmmmmmmmmmmmoo CCGARACCGGCTTT----- ACTAAAACTCCGATCACA---
CEMNPV ~ —mmmmmmmmmmmmmmmoo CCGARACTGGGTTT----- GCCARAACGCCCATTGCG---
OpMNPV ~  —mmmmmmmmmm oo CCGARACGGGCTTC----— ACCAAAACTCCCATTGCG---
LAMNPV ~ —mmmmmmmmmmmmmmmoo CCGAGAGCGGGTTC----- GCGACGGTCGGCGTCGCG--~-
XnGv TGTTGAGGCAAATAAATTCTGCGCGACTGGCCATGTTGAACGGTCGTGAGCGTCGCGAAA
* * * * *
S1MNPV ----GTTTGCGTCCGCGTATCGAATCGGC--~GACA-----— AGACCGGTGATCGAARAA
S1OMNPV ----GTTTGCCTCGGCCTATCGAATCGGCATCGCCA---—-— ACTGCGGCGTCAGGATCG
ACMNPV -—--TACAATTACCGCGGTAACGAACGTG-—--CAC--——-— GTGTCGAACATTTCGAGG
BMNPV -—--TACAATTACCGCGGTACCGAACGTG-—--TAC--——-— ATGTCGAACATTTTGAGG
CEMNPV ----TACTCGGCGCGCGTAACACCGCGCG-===C========— CGTCCGTGACTTTGGCG
OpMNPV ----TACTCGGCGCGAGGCGCGGTCCGCG-—==T==—====-— GGCGCGCGAATCGCGCG
LAMNPV ----CGCGACTTGA-AGTTTCGCCGCGCG----ACG-----— GCGCCGCCGCCGGCCGCG
XnGv ACATTACAAAGTCAAAGATTCGTGTCACTGATAACCCGTTGAACGTGTCAGAAGTGATAG
*
S1MNPV GTTTTAA---TCGCGACTACGACGACGACGAGTTGGACGCAATCATTGCG-AGTTTCTTC
S1OMNPV ATCGAARAAGTCGCGACGATTCCGACGCCGAATTGGAGACGATCATTGCGCAGTTTCTG-
ACMNPV CGCTCGA---CCGTTCAATCAGCGACCAAGACTTGGAGTCAATTATAACATCGTTTTTG-
BMNPV CGCTCGA---CCGTTCAATCAGCGACCAAGATTTGGAGTCAATTATAACAAAGTTTTTG-
CEMNPV CGCCCGG---TCGCCAGCTCAACGACGAAGAGCTCGAAGCGATAATCGCCTCGTTTTTG-
OpMNPV CCGCTGA---CCGGGCAATGAGCGACGACGACCTGGAGGCAATCGTCGCCTCGTTCCTT-
LAMNPV TTCTCGG---CCGCGGC-———- CGAGGCCGAGCTGGACGCCATCATTTCGCAATTCCTG-
XnGv CGGACGTTAATAATTTTAGTAATGACGAAAACCTAGATTCCATGATTATAGACTTCTTG-
* * * * ok k * kK * * * *
S1MNPV GAAGACCACGCCATGTTATTCGGCATCTTTACCGATATGGGATTCGAAGCGCTAATGAGC
S1OMNPV GAACATCACGCCCTGTTATTCGGCATCTTTACCGATATGGGTTTCGAGGCGCTATTGAGC
ACMNPV GAAGATTACGCGCTCGTTTTCGGTATTGCTACGGACATTGGCTTTGATATGCTAATGTCC
BMNPV GAAGATTACGCGATCATTTTCGGTATTGCTACGGACGCTGGCTTTGAGATGCTAATGTCC
CEMNPV GAAGAATACTCGCTCGTGTTTGGCATCGCGACCGATATTGGATTCGACATGTTGTTGACA
OpMNPV GAAGAGTACGCGCTCGTGTTTGGCATCGCCACCGACATTGGGTTCGACATGCTCCTGACG
LAMNPV GAGGACCACTCGCTCGTGCTGGGCATTCTCACCGACTTGGCGTTCGACGCTCTGCTCGAC
XnGv GAAGATCACGCGTTTATAATTGGCATCCTCACCGACCTAGGTTTTAATATTTTAGAGTCG
* K * Kk Kk * * K kk kK * Kk kK * * K * *
S1MNPV AATTTCAAATCAATGTTGAAAAAAATCAACACGACACTTTTGCCAAAATTGCGCGCTATA
S1OMNPV AATTTTAAATCAATGTTGAAAAAGATCAACACGACACTTTTGCCAAAGTTGCGCTCGATC
ACMNPV GGGTTTARAAGCATGTTGAAAAAAATTAACACTTCTCTCATTCCGGCCATGAAACACATG
BMNPV GGGTTTAAAAGCATGTTGAAAAAAATTAACACTACTCTCATTCCGGCCTTGAAACGCATG
CEMNPV GCATTCAAAACAATGCTTAAAAAAATTAACACAGCCCTCATCCCGGCCCTCAAACGTATG
OpMNPV GCGTTTAAAGCGATGCTCAAAAAAATTAACACGGCGCTGATTCCGGCGCTCAAACGCATG
LAMNPV CAGTTCAAGGCGCTGCTCAAGAAAATGAGCACGCAATTGATACCCGCGCTCAAACGCGCG
XnGv CAATTAAATAAACTGTTGAAAGAGATTAGTAGTCAACTGTTGCCTATATTGCGCAATCTA
Kk kK * Kk ok kK *  kk K * * * kK *
S1MNPV CTACTGTCGACGACGAGCCGGGTTAGCGCCCGATTTTTGTCGTACGTTTACAAGGGAGCC




PCR Il (Primera Parte) Ingnieria Genética B

S1oMNPV CTGCTGTCGACGACGAGCCGGGTGAGCGCTCGATTCTTGTCGTACGTGTACAAGGGAGCC
AcCMNPV TTGCTTAGCACGACTCGGCGCGTGACCGTGCGCATGTTGGGAGAGACTTACAAAGCCGCG
BMNPV TTGGTTAGCACGACTCGGCGCGTGACCGCGCGCATCTTGGGAGAGACTTACAAAGCCGCG
CEfMNPV CTGGTGAGCACCTCGCAGCGCGTGACGGTGCGCCTTTTGGGCGARAACATACAAGGCGGCG
OpMNPV CTGGTGGGCACGTCGCAGCGCGTCACGGTGCGGCTGCTGGGCGARACGTACAAGGCGGCG
LdAMNPV CTCCTCTCCACGTCCAAGCGCGTCACCTCCAAAATGCTCGGCGAGACCTTCAAGGCGGCC
XnGV CTGTTGAGTGGTGGTAGAACGTTTACAAATCGTTTTGCCGCAGAGGTGTACAAAGCTATA
* * * ok * * *  kkk Kk
S1IMNPV GTGATCAACATGATGTCTCGTCTCGCCATCAAGACGGTGACGGCTATGGCGAAGGCACTG
S1oMNPV GTGATCAACATGATGTCGCGTCTCGCAATCAAAACGGTGACGGCCTTGGCGAAGGCTCTG
AcCMNPV TTAGTGCACTCGCTCAACGTGATCGCCATCAAAACGCTGACCGTGACTGCCAAAGCGTTA
BMNPV ATAGTGCACTCGTTCAACGCGATTGCCATCAAAACGCTGACCACGACTGCCAAAGCGTTA
CEfMNPV ATAGTGCACTCCATGAACAGGATTGCCATCAAAACGCTCACCACGGCGGCCAAGGCGCTA
OpMNPV CTGGTGCACTCCATGAACAGGATTGCCATCAAAACGCTCACCACGGCGGCTAAGGCGCTG
LAMNPV ATGGTGCACCAGTTCAATCGGATCGCCATCAAAACCGTGTCGACGGTGGCCAAGGCGATG
XnGVv GTTATCAATACAGTTCACCGCACACTGATTAGAACCGTTGCCCTAGTGTCAAAAATGATG
* ok K * *k ok KKk K K * Kk *
S1MNPV ACTCGGATGGCAATTCAGGCGTCGTCCGTGATCGGTATAGTATTGATCGCGATGACTCTT
S1oMNPV GCCCGTATGGCGATCATGGCGTCGTCCGTGATCGGTATAGTTTTGATCGCGATGACTCTT
ACMNPV ACTCGAATCGCTATCCAAGCCAGCTCCATTGTCGGCATCGTGCTCATTCTATTGACGCTG
BMNPV ACTCGAATTGCTATCAAAGCCAGCTCCGTCATCGGCATTGTGCTCATTTTATTGACGCTG
CEfMNPV ACGCGCATTGCTATCAAAGCCAGTTCCGTGGTGGGCATTGTGCTCATCTTGTTTACACTG
OpMNPV ACGCGCGTCGCCATCAAAGCCAGCTCTGTAGTGGGCATTGTGCTCATTTTATTTACGCTG
LdAMNPV ACCAAGATCGGCATCAAGGCCGCCTCCGTGGTGGGCATCGTGCTCATCGTGATCACGATC
XnGV TTCCGCGCCTTAAAAATGGCCATGTCGGTGATAAACGTCGTTCTCCTGTTCCTGACTCTA
* * ok * ok * * * kK * * * kK *
S1IMNPV GTCGATCTACTGCTAATGTTCTGGGATCCGTTCGGTTACAACAACATGTTTCCGCGAGAA
S1oMNPV GTCGATCTATTGCTAATGTTCTGGGACCCGTTCGGTTACAACAACATGTTTCCGCGTGAA
AcMNPV GCAGATTTGGTTTTGGCGCTATGGGACCCGTTCGGTTACAACAACATGTTTCCGCGCGAG
BMNPV GCAGATTTGGTTTTGGCGCTATGGGACCCGTTCGGTTACAACAACATGTTTCCGCGCGAG
CEfMNPV GCGGATTTGGTTTTGGCGCTGTGGGACCCATTTGGGTACAGTAACATGTTTCCGCGCGAG
OpMNPV GCGGATTTGGTGTTGGCGCTGTGGGACCCCTTTGGGTACAACAACATGTTTCCGCGCGAG
LdAMNPV GCCGACCTGGTGCTGGCGCTGTGGGACCCCTTCGGCTACAACAACATGTTTCCGCGCTCC
XnGv GTCGATTTCGTGCTCATGATTTGGGACCCGTACGGTTACAATAATATGTTTCCTCGCGGT
* * Kk * * * Kk kkkkk Kk Kk Kk ok k kK Kk Kk kkkkkkhkk kK
S1MNPV TTTCCCGACGATCTGGTCGATTCGTTTCTGATGTCGTACTATGAATCCATGGGCGAAGGC
S1oMNPV TTTCCCGACGATCTGGTCGACTCGTTTCTGATCTCGTACTACGAATCAATAGGCGAGGGG
ACMNPV TTTCCCGACGACATGTCGCGCACGTTCCTGACTGCGTACTTTGAGAGTTTCGACAACACC
BMNPV TTTCCCGACGACATGTCGCGCACGTTCCTGACTGCATACTTTGAAAGTTTAGACAACACC
CEfMNPV TTTCCCGACGACCTGTCGCGCACGTTTCTGACCGCCTATTTTGAAACGCTGGACGCCAAC
OpMNPV TTTCCCGACGATTTGTCGCGCACGTTCCTAACCGCCTACTTTGAAACGCTGGACTCGAAC
LAMNPV TTTCCCGAGGACATGTCGCGCTCCTTCCTGGCCGGCTATTTCCAGTCCATGGGCGAGA-—
XnGv TATCTAGACGACCTGTCAAACGCTTTTCTGGGTTCGTTGTACGAAAGTGTCGGTATCGAG
* kK * Kk kk * * * ok k kk * * * * ok
S1IMNPV A---GCAGAGACATGATAGAGTTTGAACCGATGTTTTTTGGCGA--—-———-—-—— CATG---
S1oMNPV A---GCAGAGACATGATCGAGTTTGAACCAATATTTTTCGGCGA--—-——-—-—— CATG---
AcMNPV ACGTCCAGAGAAATCATAGAGTTTATGCCCGAGTTCTTTTCGGA--—-———-——— AATG---
BMNPV ACGTCTAGAGAAATCATAGAGTTTATGCCCGAATTCTTTTCGGA--—-———-—-—— TATG---
CEfMNPV AGCTCGCGCGAAATAATCGAGTTTTTGCCCGAGTTTTTTTCGGA--—-——-—-—— CGTA---
OpMNPV ACTTCCCGCGAAATTATTGAGTTTTTGCCCGAGTTTTTTGCGGA-—-—-——-——— CATT---
LdAMNPV —---CGCGCGACATGATCGAAATGCTGCCCGAGTACTTTGACGA-———-————— CCTG---
XnGV A---ACCGCGACCTCATAGTAGTGCAGCCGGAAATGTTTTGGGAGTACGTTAACATAACT
* Kk k *  kk Kk * * * * k * K *
SIMNPV ~ mmmmmmmm——————— GTCGAAGACATGGACGAA-TACCAAC--TCGACTCGATGCTCTAC
S1IOoMNPV ~ —mmmmmmm——————— GTCGAAG-CATGGACGAGGTATCAAC--TCGACTCGATACTGTTC
AcMNPV e mmmmm——— o GTCGAAA---CGGACGATGACGCCACGTTTGAATCTCTATTTCAT
BMNPV  mmmmmmmm———— o GTCGAAA---CGGACGATAAAGCTACGTTTGAATCTCTATTTCAT
CfMNPV ~  ——mmmmmmmm— GTAGAAA---CTGACGATGACGCCACGTTCCAGTCTCTGTTTCAC
OpMNPV ~ —mmmmm——————— GTAGAAA---CGGACGACGACGCCACGTTCCAGTCGCTATTCCAT
LdMNPV  mmmmmmmmm—m - ATCGAGG---AGGACGACTCGGCCGTGTTCGAATCGCTGCTGCAC
XnGv TATCCGGCCAGCGCCGTTGAACAAAGAGAACTGGACACAATGTCTCTATCGACCATAAAC
* kK * Kk * * K *
S1MNPV ATATGGGAATACTTGAACGGTTTAGAAGTCAATTCGGACGGACAACTGTTGCTCTGGGAA
S1oMNPV ATATGGGAGTACTTGGACAGTCTCGAAGTAAATTCGGACGGGCAACTGTTGCTTTGGGAG
AcCMNPV TTATTAGATTATGTGGCATCTTTAGAAGTTAATTCCGACGGCCAAATGTTAAACTTGGAG
BMNPV TTATTAAATTATGTCACATCTTTAGAAGTTAATTCCGACGGCCAAATGTTAAAATTGGAT
CEMNPV TTGCTCGACTACGTGGCCGCGCTCGAGGTGAACTCGGACGGACAAATGCTGCACTTTACC
OpMNPV TTGCTCGATTATGTGGCCGCGCTCGAGGTGAACTCGGACGGGCAGATGCTGGCGTTGGAC
LdMNPV ATACTCGACTACGTCTCCGAGCTGGAGGTCAACTCCAACGGACAGCTTCTGCAGTTGAAC
XnGV GCTATAATATATATAGATAGTCTAGAAGTAAACAGCAACGGTCAAATAATAAGCTGG---
*xk Kk okx KKk kK kkkk KKk Kk x *
S1IMNPV GAGGACGAGCCCGTGTCCGATTTTGACGAGATCACGCTCGTGGGCGCGGCTCTCGCTTCG
S1oMNPV GAGGACGAGCCCGTGTCGGACTTTGACGACATCACGCTCGTGGGCGCGGCTCTCGCGTCT
AcCMNPV GAGGGTGATGAAATTGAGGATTTTGACGAATCTACTTTGGTGGGGCAAGCGTTAGCCACT
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BMNPV GAGGGTGATAAAATTGAGGATTTTGACGAATCTACTTTGGTGGGGAAAGCGTTAGCCACT
CEMNPV GAAAGCAATGCAATCGAGGATTTTGACGAGGCCACGCTCGTGGGCCAGGCGCTGGCCAGC
OpMNPV GAAAGTGACGAGATCAAAGATTTCGACGAGGCCACGCTCGTGGGCCAAGCGCTGGCCAGC
LAMNPV GAGGGCGAGCCGATCGAGGACTTCGACGAGCTCACCGTGCTCGGCTCCGCGCTCGCCTCC
XnGVvV GAAGGCGACCCCTTGACCGATATAGATTTGGAGAGCGTGATTTCTGCTGGATTCGCCGCC
* x * * * x I * * * * I
S1MNPV AGCGCCATGTACACGCGCGCCGAGTTTCACGCGTACACCGAACGACACAATCGGATCATG
S1oMNPV AGCGCCATGTACACGCGCGCCGAGTTTTATCCGTACACCGAACGGCACAATCGAATCATG
ACMNPV AGCTCGCTATACACTCGCATGGAGTTTATGCAGTACACGTTTAGGCAAAACACACTATTG
BMNPV AGCTCGCTATACACTCGCATGGAGTTTATGCAGTACACGTTTAGGCAAAACACAATATTG
CEMNPV AGTTCGCTGTACACGCGCCTCGAGTTTATGCAGTACACGTTTAGACAGAATACGTTGTTG
OpMNPV AGCTCGCTGTACACACGTCTCGAGTTTATGCAATACACTTACAGGCAAAACACGTTGTTG
LAMNPV AGCGCCATGTACACGAAATTGGATTTCCTAAAATACACGGCGCGCCACACCGCCGCGCTC
XnGvV AAC-CGTAATTATCAATACTTTAAATGGTTCATGACTCGTCACAATAAAATACTGTTGAA
* * * * * * * Kk Kk * %
S1MNPV GCCAACTCTGAACGAAATTGCACACCGCTAGTCGATCAGAT-—————— TCTAACGTTTCT
S1oMNPV ACAAACTCTGAACGAAACCGCACACCGTTGGTCGATCACAT ————-—— TCTAACGTTTCT
ACMNPV TCTA----TGAACAAAGAAAACAACAATT--TTAATCAAAT ---———- AATCATGGGTTT
BMNPV TCTA----TGAACAAAAAAAACAACAATT--TTAATCAAAT ---———- AATAATGGGTTT
CEMNPV GAAA----TGAATAAAAATAACAACAGAT --TTAATGGAGC-————-— GATAGCAAGTTT
OpMNPV GCAA----TGAACAAAAATAACAACAAGT --TGAATGGGGT——————~ GATAGCGGGTTT
LAMNPV GAGC----CCGCCGCCGCGCCCGGCGGCC-~TCTATCTGGC-—————~ GTGTCTGTGGGC
XnGVvV CCCATCACCGCTCGTTGTAAACTCTAAATACCTTGGCGGGTTCGTATTACTGGTGGGTGG
S1MNPV GCTTTTGGTATGCGCTGGAATCGCGT----GGATCTCCGGCGGCGGT -~ -~CCCGTCATG
S1oMNPV GCTTTTGCG-TGCGCCGGAATCGCGT----GGATCGCCGGCGGC--—-——~ CCCGTCATG
ACMNPV ATTTGCAACAAACACAATTGTGGCGTTTACAGCATTTGTTATACACACAGAACTCATATT
BMNPV GTTTGCAACAAACACAATTGTGGCGTTTACAGCATTTGTTATACACAAACAACTCATATT
CEMNPV ATTTTTAACAGGTACAGCAGTCGCTCTTGCGGCCTTCATGTTGCACAAAAAGCTTACATT
OpMNPV ATTTTTGACAAATACAGCGGTGGCCCTTGCGGCCTTTATTGCGCACAAGGAACTTACGTT
LAMNPV GTTGGCCGGGCTGGTCGCGTACGTGATCGCGGCGAGCCCGACGAGGCCGCGCCCCGCCGG
XnGVvV GATGGTGGCCGTCTACAAAAATGTGAATCGTAAAAGCTTAGAACCACCTCAACTGGTGGC
* * *
S1MNPV T---CCAGTCT-CGTCATAATCTTTATACTTATGATAGTTTTCAAATT-GATCAATGCTC
S1oMNPV T---CCAGTCTTCGTTATAATCTTTATACTCATGATAGTTTTTAAACT -AATCAACGCTC
ACMNPV T---TTTATATTTTTCGTAATCTTCCTAATGATCACATTTTATTACAT -AATCAAAGAAT
BMNPV T---TTTATATTTTTCGTAATCTTCCTAATGATTACATTTTATTACAT -AGTCAAAGAAT
CEMNPV T---TTTGTGTATTTTGCAATATTCCTAATGCTCGCACTATACTATTT-AGTCAAAGAGC
OpMNPV T---TTTGTGTATTTTGCAATATTTTTGATGCTTGCATTTTATTACTT -GGTCAAAGAGC
LAMNPV CGCCTCCACCACGCTCGCCTCGCTCTCGATCCGGGCCGAGGAGGATCTGACGCGTCGACA
XnGvV GTTTTCAGTGTTATTTTTACTCTTAATCATTATCGGAATATGGCTTAT -AATGACAGAGT
* * * * *
S1MNPV CGTTCATGTATTTTGTGGGAATGCAACGGTTCGCAGCCGGTGATCCGCT--GC-TCTGGT
S1oMNPV CGTTCATGTATTTTATTGGAATGCAACGGTTCGCCGCCGGCGATCCGC-————- TTTGGT
ACMNPV CGTACGAATATTATAAAACAATTGATTTGTTATTTTAA- - ————————————————————
BMNPV CGTACGGATATTATAAAACAATTGATTTGTTATTTTAA- -~ ———————————————————
CEMNPV CGTACGAGTACTTTAAAACGATCGACTTGCTTTTTTAA- -~ ————=——————————————
OpMNPV CGTACGAGTATTTCAAAACCGTCGATTTGCTGTTTTGA-——————=—=—=——————————
LAMNPV CGCCAGCGTGCTTTTCGTGATTTTCCTCTTGATTTTGTTGTACACCGTGATGG-TCGAGT
XnGVvV CTCTCAAGTATTACATGACGCTGTTACACCACAAAACGCCTGCTGCGCCCAGAAAGAAAC
* * * *
S1MNPV ACATAAATTATTAA-——— === === —— = = oo o
S1oMNPV ACATAAATTACTGA-—— === == === —— = == m oo o
ACMNPV oo oo
BMNPV  m e
CEMNPV oo o oo
OPMNPV oo e o
LAMNPV CGGTGAGCTACTATCTGAGGCTGCACCGAGAGGCCGCACGCGTCACGGCCAGCCCTCTGT
XnGvV TGGCACAAAACAAACCGTTAGTGTACAAAAATTAA-———===———=—==————————————
SIMNPV ~  mmmmmmmmmm e
S1OMNPV ~  mmmmmmmmmmm oo
ACMNPV ~ mmmmmmmmmmmmmm oo
BMNPV ~ mmmmmmmmmmmmmmm o
CfMNPV ~ mmmmmmmmm e
OpMNPV ~  —mmmmmmm oo
LAMNPV GGTATCAAAATCTGGACACCTGA
XnGV  mmmmmmmm oo

Nota: El ATG marcado en negrita y recuadrado es una indicacién para el problema nimero 3) y no
es el coddn de inicio, que esta indicado en una caja negra. Hay 60 nucle6tidos por bloque.

1)
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a)

b)

c)

Disefiar un par de primers universales que le permitan obtener por PCR un fragmento
interno del ORF p74 de cualquier baculovirus (cuanto mas grande mejor). Introduzca en
cada extremo un sitio de reconocimiento para una endonucleasa de restriccion diferente.
Plantee como haria la reaccibn de PCR, mencionando los reactivos con sus
concentraciones, y el perfil de ciclado 6ptimo (al menos segln el conocimiento teérico).
Indique también los controles que utilizaria y como verificaria que sus primers funcionan
sobre cualquier DNA genémico de baculovirus.

Plantee la estrategia de clonado y secuenciacion de los fragmentos amplificados en el
plasmido pZErO.

2) Gracias al disefio anterior, usted pudo obtener fragmentos correspondientes al gen p74 de todos
los aislamientos de baculovirus estudiados, algunos adn no caracterizados. Esto le sirvi6 como
molde para el desarrollo de sondas que le posibilitaron el acceso a gran parte de la secuencia de
dichos genes. Ahora su intencion es lograr una metodologia que le permita tipificar las distintas
variantes virales.

a)

b)

Disefiar el minimo numero de primers que le permitan mediante PCR identificar con
certeza a cada uno de los patdgenos virales (ACMNPV, BmMNPV, SIMNPV, SIoMNPV,
XnGV, CfMNPV, OpMNPV, LAMNPV).

Plantee como haria la reaccion de PCR, mencionando los reactivos con sus
concentraciones, y el perfil de ciclado 6ptimo (al menos segun el conocimiento teérico).
Recuerde que la mejor situacién seria aquella donde la identificacion se realiza en una sola
reaccion.

Indique los controles adecuados que introduciria para corroborar que su disefio es
altamente especifico y sensible.




