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Análise de Bioinformática

Atividades: 
1- Na sequência de interesse, analisar, identifique/determine:
a- A sequência corresponde a um organismo procariótico ou eucariótico. Justifique.
b- Determinar a presença de exons/introns, região reguladora, região codificadora, 
tamanho e localização.
c- A fase de leitura aberta (ORF, open reading frame), presente na sequência.
d- Proteína(s) codificadas e determine: peso molecular, pI, composição de aminoácidos.
e- Faça uma figura mostrando: 
(i) a sequência de nucleotídeos e de aminoácidos, determinada, e 
(ii) a estrutura gênica prevista para o locus genômico que contém os genes 

identificados.
f- Desenhe os oligonucleotídeos (primers) correspondentes para a clonagem do gene(s), 
com a finalidade de obtenção e purificação da proteína recombinante. Utilize o vetor de 
expressão de sua preferência.
g- Faça uma figura mostrando a construção e o plasmídeo recombinante obtido a partir 
do item f.



>Problema (2320 bp)
CTTCTTTATTGGGTAATATACAGCCAGGCGGGGATGAAGCTCATTAGCCGCCACTCAAGGCTATACAATGTTGCCAACTCTCCGGGC
TTTATCCTGTGCTCCCGAATACCACATCGTGATGATGCTTCAGCGCACGGAAGTCACAGACACCGCCTGTATAAAAGGGGGACTGT
GACCCTGTATGAGGCGCAACATGGTCTCACAGCAGCTCACCTGAAGAGGCTTGTAAGATCACCCTCTGTGTATTGCACCATGATTGT
CGGCATTCTCACCACGCTGGCTACGCTGGCCACACTCGCAGCTAGTGTGCCTCTAGAGGAGCGGCAAGCTTGCTCAAGCGTCTGG
TAATTATGTGAACCCTCTCAAGAGACCCAAATACTGAGATATGTCAAGGGGCCAATGTGGTGGCCAGAATTGGTCGGGTCCGACTT
GCTGTGCTTCCGGAAGCACATGCGTCTACTCCAACGACTATTACTCCCAGTGTCTTCCCGGCGCTGCAAGCTCAAGCTCGTCCACGC
GCGCCGCGTCGACGACTTCTCGAGTATCCCCCACAACATCCCGGTCGAGCTCCGCGACGCCTCCACCTGGTTCTACTACTACCAGA
GTACCTCCAGTCGGATCGGGAACCGCTACGTATTCAGGCAACCCTTTTGTTGGGGTCACTCCTTGGGCCAATGCATATTACGCCTCT
GAAGTTAGCAGCCTCGCTATTCCTAGCTTGACTGGAGCCATGGCCACTGCTGCAGCAGCTGTCGCAAAGGTTCCCTCTTTTATGTG
GCTGTAGGTCCTCCCGGAACCAAGGCAATCTGTTACTGAAGGCTCATCATTCACTGCAGAGATACTCTTGACAAGACCCCTCTCATG
GAGCAAACCTTGGCCGACATCCGCACCGCCAACAAGAATGGCGGTAACTATGCCGGACAGTTTGTGGTGTATGACTTGCCGGATC
GCGATTGCGCTGCCCTTGCCTCGAATGGCGAATACTCTATTGCCGATGGTGGCGTCGCCAAATATAAGAACTATATCGACACCATTCG
TCAAATTGTCGTGGAATATTCCGATATCCGGACCCTCCTGGTTATTGGTATGAGTTTAAACACCTGCCTCCCCCCCCCCTTCCCTTCCT
TTCCCGCCGGCATCTTGTCGTTGTGCTAACTATTGTTCCCTCTTCCAGAGCCTGACTCTCTTGCCAACCTGGTGACCAACCTCGGTAC
TCCAAAGTGTGCCAATGCTCAGTCAGCCTACCTTGAGTGCATCAACTACGCCGTCACACAGCTGAACCTTCCAAATGTTGCGATGTA
TTTGGACGCTGGCCATGCAGGATGGCTTGGCTGGCCGGCAAACCAAGACCCGGCCGCTCAGCTATTTGCAAATGTTTACAAGAAT
GCATCGTCTCCGAGAGCTCTTCGCGGATTGGCAACCAATGTCGCCAACTACAACGGGTGGAACATTACCAGCCCCCCATCGTACAC
GCAAGGCAACGCTGTCTACAACGAGAAGCTGTACATCCACGCTATTGGACCTCTTCTTGCCAATCACGGCTGGTCCAACGCCTTCTT
CATCACTGATCAAGGTCGATCGGGAAAGCAGCCTACCGGACAGCAACAGTGGGGAGACTGGTGCAATGTGATCGGCACCGGATT
TGGTATTCGCCCATCCGCAAACACTGGGGACTCGTTGCTGGATTCGTTTGTCTGGGTCAAGCCAGGCGGCGAGTGTGACGGCACC
AGCGACAGCAGTGCGCCACGATTTGACTCCCACTGTGCGCTCCCAGATGCCTTGCAACCGGCGCCTCAAGCTGGTGCTTGGTTCC
AAGCCTACTTTGTGCAGCTTCTCACAAACGCAAACCCATCGTTCCTGTAAGGCTTTCGTGACCGGGCTTCAAACAATGATGTGCGAT
GGTGTGGTTCCCGGTTGGCGGAGTCTTTGTCTACTTTGGTTGTCTGTCGCAGGTCGGTAGACCGCAAATGAGCAACTGATGGATTG
TTGCCAGCGATACTATAATTCACATGGATGGTCTTTGTCGATCAGTAGCTAGTGAGAGAGAGAGAACATCTATCCACAATGTCGAGT
GTCTATTAGACATACTCCGAGAATAAAGTCAACTGTGTCTGTGATCTAAAGATCGATTCGGCAGTCGAGTAGCGTATAACAACTCCG
AGTACCAGCAAAAGCACGTCGTGACAGGAGCAGGGCTTTGCCAACTGCGCAACCTTGCTTGAATGAGGATACACGGGGTGCAAC
ATGGCTGTACTGATCCATCGCAACCAAAATTTCTGTTTATAGATCAAGCTGGTAGATTCCAATTACTCCACCTCTT

Sequência de Interesse



a- A sequência corresponde a um organismo procariótico ou eucariótico?  Justifique.

https://web.expasy.org/translate/

Ferramenta: Translate - Expasy



Resposta: 



b- Determinar presença de exons/introns, região reguladora, região 

codificadora, tamanho e localização.

https://blast.ncbi.nlm.nih.gov/Blast.cgi

Ferramenta: BLAST - NCBI







Proteína

gDNA ou cDNA???



>gDNA – sequência Problema
CTTCTTTATTGGGTAATATACAGCCAGGCGGGGATGAAGCTCATTAGCCGCCACTCAAGGCTATACAATGTTGCCAACTC
TCCGGGCTTTATCCTGTGCTCCCGAATACCACATCGTGATGATGCTTCAGCGCACGGAAGTCACAGACACCGCCTGTATA
AAAGGGGGACTGTGACCCTGTATGAGGCGCAACATGGTCTCACAGCAGCTCACCTGAAGAGGCTTGTAAGATCACCCTCT
GTGTATTGCACCATGATTGTCGGCATTCTCACCACGCTGGCTACGCTGGCCACACTCGCAGCTAGTGTGCCTCTAGAGGA
GCGGCAAGCTTGCTCAAGCGTCTGGTAATTATGTGAACCCTCTCAAGAGACCCAAATACTGAGATATGTCAAGGGGCCAA
TGTGGTGGCCAGAATTGGTCGGGTCCGACTTGCTGTGCTTCCGGAAGCACATGCGTCTACTCCAACGACTATTACTCCCA
GTGTCTTCCCGGCGCTGCAAGCTCAAGCTCGTCCACGCGCGCCGCGTCGACGACTTCTCGAGTATCCCCCACAACATCCC
GGTCGAGCTCCGCGACGCCTCCACCTGGTTCTACTACTACCAGAGTACCTCCAGTCGGATCGGGAACCGCTACGTATTCA
GGCAACCCTTTTGTTGGGGTCACTCCTTGGGCCAATGCATATTACGCCTCTGAAGTTAGCAGCCTCGCTATTCCTAGCTT
GACTGGAGCCATGGCCACTGCTGCAGCAGCTGTCGCAAAGGTTCCCTCTTTTATGTGGCTGTAGGTCCTCCCGGAACCAA
GGCAATCTGTTACTGAAGGCTCATCATTCACTGCAGAGATACTCTTGACAAGACCCCTCTCATGGAGCAAACCTTGGCCG
ACATCCGCACCGCCAACAAGAATGGCGGTAACTATGCCGGACAGTTTGTGGTGTATGACTTGCCGGATCGCGATTGCGCT
GCCCTTGCCTCGAATGGCGAATACTCTATTGCCGATGGTGGCGTCGCCAAATATAAGAACTATATCGACACCATTCGTCA
AATTGTCGTGGAATATTCCGATATCCGGACCCTCCTGGTTATTGGTATGAGTTTAAACACCTGCCTCCCCCCCCCCTTCC
CTTCCTTTCCCGCCGGCATCTTGTCGTTGTGCTAACTATTGTTCCCTCTTCCAGAGCCTGACTCTCTTGCCAACCTGGTG
ACCAACCTCGGTACTCCAAAGTGTGCCAATGCTCAGTCAGCCTACCTTGAGTGCATCAACTACGCCGTCACACAGCTGAA
CCTTCCAAATGTTGCGATGTATTTGGACGCTGGCCATGCAGGATGGCTTGGCTGGCCGGCAAACCAAGACCCGGCCGCTC
AGCTATTTGCAAATGTTTACAAGAATGCATCGTCTCCGAGAGCTCTTCGCGGATTGGCAACCAATGTCGCCAACTACAAC
GGGTGGAACATTACCAGCCCCCCATCGTACACGCAAGGCAACGCTGTCTACAACGAGAAGCTGTACATCCACGCTATTGG
ACCTCTTCTTGCCAATCACGGCTGGTCCAACGCCTTCTTCATCACTGATCAAGGTCGATCGGGAAAGCAGCCTACCGGAC
AGCAACAGTGGGGAGACTGGTGCAATGTGATCGGCACCGGATTTGGTATTCGCCCATCCGCAAACACTGGGGACTCGTTG
CTGGATTCGTTTGTCTGGGTCAAGCCAGGCGGCGAGTGTGACGGCACCAGCGACAGCAGTGCGCCACGATTTGACTCCCA
CTGTGCGCTCCCAGATGCCTTGCAACCGGCGCCTCAAGCTGGTGCTTGGTTCCAAGCCTACTTTGTGCAGCTTCTCACAA
ACGCAAACCCATCGTTCCTGTAAGGCTTTCGTGACCGGGCTTCAAACAATGATGTGCGATGGTGTGGTTCCCGGTTGGCG
GAGTCTTTGTCTACTTTGGTTGTCTGTCGCAGGTCGGTAGACCGCAAATGAGCAACTGATGGATTGTTGCCAGCGATACT
ATAATTCACATGGATGGTCTTTGTCGATCAGTAGCTAGTGAGAGAGAGAGAACATCTATCCACAATGTCGAGTGTCTATT
AGACATACTCCGAGAATAAAGTCAACTGTGTCTGTGATCTAAAGATCGATTCGGCAGTCGAGTAGCGTATAACAACTCCG
AGTACCAGCAAAAGCACGTCGTGACAGGAGCAGGGCTTTGCCAACTGCGCAACCTTGCTTGAATGAGGATACACGGGGTG
CAACATGGCTGTACTGATCCATCGCAACCAAAATTTCTGTTTATAGATCAAGCTGGTAGATTCCAATTACTCCACCTCTT



>cDNA
CACAGCAGCT CACCTGAAGA GGCTTGTAAG ATCACCCTCT GTGTATTGCA CCATGATTGTCGGCATTCTC ACCACGCTGG CTACGCTGGC
CACACTCGCA GCTAGTGTGC CTCTAGAGGAGCGGCAAGCT TGCTCAAGCG TCTGGGGCCA ATGTGGTGGC CAGAATTGGT CGGGTCCGAC
TTGCTGTGCT TCCGGAAGCA CATGCGTCTA CTCCAACGAC TATTACTCCC AGTGTCTTCCCGGCGCTGCA AGCTCAAGCT CGTCCACGCG
CGCCGCGTCG ACGACTTCTC GAGTATCCCCCACAACATCC CGGTCGAGCT CCGCGACGCC TCCACCTGGT TCTACTACTA CCAGAGTACC
TCCAGTCGGA TCGGGAACCG CTACGTATTC AGGCAACCCT TTTGTTGGGG TCACTCCTTGGGCCAATGCA TATTACGCCT CTGAAGTTAG
CAGCCTCGCT ATTCCTAGCT TGACTGGAGCCATGGCCACT GCTGCAGCAG CTGTCGCAAA GGTTCCCTCT TTTATGTGGC TAGATACTCT
TGACAAGACC CCTCTCATGG AGCAAACCTT GGCCGACATC CGCACCGCCA ACAAGAATGGCGGTAACTAT GCCGGACAGT TTGTGGTGTA
TGACTTGCCG GATCGCGATT GCGCTGCCCTTGCCTCGAAT GGCGAATACT CTATTGCCGA TGGTGGCGTC GCCAAATATA AGAACTATAT
CGACACCATT CGTCAAATTG TCGTGGAATA TTCCGATATC CGGACCCTCC TGGTTATTGAGCCTGACTCT CTTGCCAACC TGGTGACCAA
CCTCGGTACT CCAAAGTGTG CCAATGCTCAGTCAGCCTAC CTTGAGTGCA TCAACTACGC CGTCACACAG CTGAACCTTC CAAATGTTGC
GATGTATTTG GACGCTGGCC ATGCAGGATG GCTTGGCTGG CCGGCAAACC AAGACCCGGCCGCTCAGCTA TTTGCAAATG TTTACAAGAA
TGCATCGTCT CCGAGAGCTC TTCGCGGATTGGCAACCAAT GTCGCCAACT ACAACGGGTG GAACATTACC AGCCCCCCAT CGTACACGCA
AGGCAACGCT GTCTACAACG AGAAGCTGTA CATCCACGCT ATTGGACCTC TTCTTGCCAATCACGGCTGG TCCAACGCCT TCTTCATCAC
TGATCAAGGT CGATCGGGAA AGCAGCCTACCGGACAGCAA CAGTGGGGAG ACTGGTGCAA TGTGATCGGC ACCGGATTTG GTATTCGCCC
ATCCGCAAAC ACTGGGGACT CGTTGCTGGA TTCGTTTGTC TGGGTCAAGC CAGGCGGCGAGTGTGACGGC ACCAGCGACA GCAGTGCGCC
ACGATTTGAC TCCCACTGTG CGCTCCCAGATGCCTTGCAA CCGGCGCCTC AAGCTGGTGC TTGGTTCCAA GCCTACTTTG TGCAGCTTCT
CACAAACGCA AACCCATCGT TCCTGTAAGG CTTTCGTGAC CGGGCTTCAA ACAATGATGTGCGATGGTGT GGTTCCCGGT TGGCGGAGTC
TTTGTCTACT TTGGTTGTCT GTCGCAGGTCGGTAGACCGC AAATGAGCAA CTGATGGATT GTTGCCAGCG ATACTATAAT TCACATGGAT
GGTCTTTGTC GATCAGTAGC TAGTGAGAGA GAGAGAACAT CTATCCACAA TGTCGAGTGTCTATTAGACA TACTCCGAGA ATAAAGTCAA
CTGTGTCTGT GATCT



Ferramenta: Clustal X

Alinhamento de sequências de DNA – gDNA x cDNA



Ferramenta: GeneDoc

Visualização do Alinhamento de sequências de DNA



>File  >Export >-All sequences – Clustal (aln)



Ferramenta: Translate - Expasy

c- A fase de leitura aberta (ORF, open reading frame), presente na sequência.





MIVGILTTLATLATLAASVPLEERQACSSVWGQCGGQNWSGPTCCASGSTCVYSNDYYSQCLPGAASSSSSTRAASTTSRVSPTTSRSSSATPPPGSTTTRVPPV
GSGTATYSGNPFVGVTPWANAYYASEVSSLAIPSLTGAMATAAAAVAKVPSFMWLDTLDKTPLMEQTLADIRTANKNGGNYAGQFVVYDLPDRDCAALASN
GEYSIADGGVAKYKNYIDTIRQIVVEYSDIRTLLVIEPDSLANLVTNLGTPKCANAQSAYLECINYAVTQLNLPNVAMYLDAGHAGWLGWPANQDPAAQLFANV
YKNASSPRALRGLATNVANYNGWNITSPPSYTQGNAVYNEKLYIHAIGPLLANHGWSNAFFITDQGRSGKQPTGQQQWGDWCNVIGTGFGIRPSANTGDSL
LDSFVWVKPGGECDGTSDSSAPRFDSHCALPDALQPAPQAGAWFQAYFVQLLTNANPSFL

d- Proteína(s) codificada(s) e determine: peso molecular, pI, composição de aminoácidos.





e- Faça uma figura mostrando:
(i) mostrando a estrutura gênica prevista para o locus genômico que contém os 

genes identificados, e 
(ii) a Sequência de nucleotídeos e de aminoácidos, determinada 

ATG

Exon 4

(XX pb)

Intron III

(XX pb)Exon 3

(XX pb)

Exon 1

(XX pb)

Exon 2

(XX pb)

Intron II

(XX pb)

Intron I 

(XX pb)

Gene

Figura X. Estrutura gênica (A) e sequência de nucleotídeos e de aminoácidos (B) prevista para o locus que contém o

gene XXXXX do fungo filamentoso Trichoderma reesei. Os códons de iniciação e terminação estão indicados em

negrito. Os íntrons identificados na sequência codificadora das proteínas estão representados por letras minúsculas. A

numeração à esquerda corresponde à posição dos nucleotídeos em relação à adenina do códon de iniciação da proteína

citrato sintase; os aminoácidos estão numerados a direita.

A.



B.



f- Desenhe os oligonucleotídeos correspondentes para a clonagem do gene(s), com a 
finalidade de obtenção e purificação da proteína recombinante. Utilize o vetor de 
expressão de sua preferência.

>Celobiohidrolase II – Trichoderma reesei (1416 pb)
ATGATTGTCGGCATTCTCACCACGCTGGCTACGCTGGCCACACTCGCAGCTAGTGTGCCTCTAGAGGAGCGGCAAGCTTGCTCAAGCGTCT
GGGGCCAATGTGGTGGCCAGAATTGGTCGGGTCCGACTTGCTGTGCTTCCGGAAGCACATGCGTCTACTCCAACGACTATTACTCCCAGTG
TCTTCCCGGCGCTGCAAGCTCAAGCTCGTCCACGCGCGCCGCGTCGACGACTTCTCGAGTATCCCCCACAACATCCCGGTCGAGCTCCGCG
ACGCCTCCACCTGGTTCTACTACTACCAGAGTACCTCCAGTCGGATCGGGAACCGCTACGTATTCAGGCAACCCTTTTGTTGGGGTCACTCC
TTGGGCCAATGCATATTACGCCTCTGAAGTTAGCAGCCTCGCTATTCCTAGCTTGACTGGAGCCATGGCCACTGCTGCAGCAGCTGTCGCAA
AGGTTCCCTCTTTTATGTGGCTAGATACTCTTGACAAGACCCCTCTCATGGAGCAAACCTTGGCCGACATCCGCACCGCCAACAAGAATGGC
GGTAACTATGCCGGACAGTTTGTGGTGTATGACTTGCCGGATCGCGATTGCGCTGCCCTTGCCTCGAATGGCGAATACTCTATTGCCGATGG
TGGCGTCGCCAAATATAAGAACTATATCGACACCATTCGTCAAATTGTCGTGGAATATTCCGATATCCGGACCCTCCTGGTTATTGAGCCTGA
CTCTCTTGCCAACCTGGTGACCAACCTCGGTACTCCAAAGTGTGCCAATGCTCAGTCAGCCTACCTTGAGTGCATCAACTACGCCGTCACAC
AGCTGAACCTTCCAAATGTTGCGATGTATTTGGACGCTGGCCATGCAGGATGGCTTGGCTGGCCGGCAAACCAAGACCCGGCCGCTCAGC
TATTTGCAAATGTTTACAAGAATGCATCGTCTCCGAGAGCTCTTCGCGGATTGGCAACCAATGTCGCCAACTACAACGGGTGGAACATTACC
AGCCCCCCATCGTACACGCAAGGCAACGCTGTCTACAACGAGAAGCTGTACATCCACGCTATTGGACCTCTTCTTGCCAATCACGGCTGGTC
CAACGCCTTCTTCATCACTGATCAAGGTCGATCGGGAAAGCAGCCTACCGGACAGCAACAGTGGGGAGACTGGTGCAATGTGATCGGCAC
CGGATTTGGTATTCGCCCATCCGCAAACACTGGGGACTCGTTGCTGGATTCGTTTGTCTGGGTCAAGCCAGGCGGCGAGTGTGACGGCAC
CAGCGACAGCAGTGCGCCACGATTTGACTCCCACTGTGCGCTCCCAGATGCCTTGCAACCGGCGCCTCAAGCTGGTGCTTGGTTCCAAGC
CTACTTTGTGCAGCTTCTCACAAACGCAAACCCATCGTTCCTGTAA



ATGATTGTCGGCATTCTCACCACGCTGGCTACGCTGGCCACACTCGCAGCTAGTGTGCCTCTAGAGGAGCGGCAAGCTTGCTCAAGCGTCTGGGGCCAAT

TACTAACAGCCGTAAGAGTGGTGCGACCGATGCGACCGGTGTGAGCGTCGATCACACGGAGATCTCCTCGCCGTTCGAACGAGTTCGCAGACCCCGGTTA

GTGGTGGCCAGAATTGGTCGGGTCCGACTTGCTGTGCTTCCGGAAGCACATGCGTCTACTCCAACGACTATTACTCCCAGTGTCTTCCCGGCGCTGCAAG

CACCACCGGTCTTAACCAGCCCAGGCTGAACGACACGAAGGCCTTCGTGTACGCAGATGAGGTTGCTGATAATGAGGGTCACAGAAGGGCCGCGACGTTC

CTCAAGCTCGTCCACGCGCGCCGCGTCGACGACTTCTCGAGTATCCCCCACAACATCCCGGTCGAGCTCCGCGACGCCTCCACCTGGTTCTACTACTACC

GAGTTCGAGCAGGTGCGCGCGGCGCAGCTGCTGAAGAGCTCATAGGGGGTGTTGTAGGGCCAGCTCGAGGCGCTGCGGAGGTGGACCAAGATGATGATGG

AGAGTACCTCCAGTCGGATCGGGAACCGCTACGTATTCAGGCAACCCTTTTGTTGGGGTCACTCCTTGGGCCAATGCATATTACGCCTCTGAAGTTAGCA

TCTCATGGAGGTCAGCCTAGCCCTTGGCGATGCATAAGTCCGTTGGGAAAACAACCCCAGTGAGGAACCCGGTTACGTATAATGCGGAGACTTCAATCGT

GCCTCGCTATTCCTAGCTTGACTGGAGCCATGGCCACTGCTGCAGCAGCTGTCGCAAAGGTTCCCTCTTTTATGTGGCTAGATACTCTTGACAAGACCCC

CGGAGCGATAAGGATCGAACTGACCTCGGTACCGGTGACGACGTCGTCGACAGCGTTTCCAAGGGAGAAAATACACCGATCTATGAGAACTGTTCTGGGG

TCTCATGGAGCAAACCTTGGCCGACATCCGCACCGCCAACAAGAATGGCGGTAACTATGCCGGACAGTTTGTGGTGTATGACTTGCCGGATCGCGATTGC

AGAGTACCTCGTTTGGAACCGGCTGTAGGCGTGGCGGTTGTTCTTACCGCCATTGATACGGCCTGTCAAACACCACATACTGAACGGCCTAGCGCTAACG

GCTGCCCTTGCCTCGAATGGCGAATACTCTATTGCCGATGGTGGCGTCGCCAAATATAAGAACTATATCGACACCATTCGTCAAATTGTCGTGGAATATT

CGACGGGAACGGAGCTTACCGCTTATGAGATAACGGCTACCACCGCAGCGGTTTATATTCTTGATATAGCTGTGGTAAGCAGTTTAACAGCACCTTATAA

CCGATATCCGGACCCTCCTGGTTATTGAGCCTGACTCTCTTGCCAACCTGGTGACCAACCTCGGTACTCCAAAGTGTGCCAATGCTCAGTCAGCCTACCT

GGCTATAGGCCTGGGAGGACCAATAACTCGGACTGAGAGAACGGTTGGACCACTGGTTGGAGCCATGAGGTTTCACACGGTTACGAGTCAGTCGGATGGA

TGAGTGCATCAACTACGCCGTCACACAGCTGAACCTTCCAAATGTTGCGATGTATTTGGACGCTGGCCATGCAGGATGGCTTGGCTGGCCGGCAAACCAA

ACTCACGTAGTTGATGCGGCAGTGTGTCGACTTGGAAGGTTTACAACGCTACATAAACCTGCGACCGGTACGTCCTACCGAACCGACCGGCCGTTTGGTT

GACCCGGCCGCTCAGCTATTTGCAAATGTTTACAAGAATGCATCGTCTCCGAGAGCTCTTCGCGGATTGGCAACCAATGTCGCCAACTACAACGGGTGGA

CTGGGCCGGCGAGTCGATAAACGTTTACAAATGTTCTTACGTAGCAGAGGCTCTCGAGAAGCGCCTAACCGTTGGTTACAGCGGTTGATGTTGCCCACCT

ACATTACCAGCCCCCCATCGTACACGCAAGGCAACGCTGTCTACAACGAGAAGCTGTACATCCACGCTATTGGACCTCTTCTTGCCAATCACGGCTGGTC

TGTAATGGTCGGGGGGTAGCATGTGCGTTCCGTTGCGACAGATGTTGCTCTTCGACATGTAGGTGCGATAACCTGGAGAAGAACGGTTAGTGCCGACCAG

CAACGCCTTCTTCATCACTGATCAAGGTCGATCGGGAAAGCAGCCTACCGGACAGCAACAGTGGGGAGACTGGTGCAATGTGATCGGCACCGGATTTGGT

GTTGCGGAAGAAGTAGTGACTAGTTCCAGCTAGCCCTTTCGTCGGATGGCCTGTCGTTGTCACCCCTCTGACCACGTTACACTAGCCGTGGCCTAAACCA

ATTCGCCCATCCGCAAACACTGGGGACTCGTTGCTGGATTCGTTTGTCTGGGTCAAGCCAGGCGGCGAGTGTGACGGCACCAGCGACAGCAGTGCGCCAC

TAAGCGGGTAGGCGTTTGTGACCCCTGAGCAACGACCTAAGCAAACAGACCCAGTTCGGTCCGCCGCTCACACTGCCGTGGTCGCTGTCGTCACGCGGTG

GATTTGACTCCCACTGTGCGCTCCCAGATGCCTTGCAACCGGCGCCTCAAGCTGGTGCTTGGTTCCAAGCCTACTTTGTGCAGCTTCTCACAAACGCAAA

CTAAACTGAGGGTGACACGCGAGGGTCTACGGAACGTTGGCCGCGGAGTTCGACCACGAACCAAGGTTCGGATGAAACACGTCGAAGAGTGTTTGCGTTT

CCCATCGTTCCTGTAA

GGGTAGCAAGGACATT

Ferramenta: Conversor

- Conversão a DNA dupla fita 

https://www.bioline.com/media/calculator/01_12.html



Noncutters: AarI, AatII, AbsI, AclI, AflII, AflIII, AgeI, AgsI, AlfI, AloI, ApaI, ApaLI, ApoI, ArsI, AscI, AsuII, AvrII, BamHI, 
BarI, BbvCI, BdaI, BglI, BglII, Bpu10I, BsaBI, BseSI, BseYI, BspHI, BspMI, BtrI, ClaI, CspCI, DraII, DraIII, DrdI, Eam1105I, 
EciI, Eco31I, Eco47III, EcoNI, EcoRI, FalI, FauI, FseI, FspAI, HaeIV, HpaI, KpnI, MauBI, MfeI, MluI, MslI, NdeI, NheI, 
NmeAIII, NotI, OliI, PacI, PasI, PflMI, PfoI, PmaCI, PmeI, PpiI, PpuMI, PshAI, PsiI, PI-PspI, PspXI, PsrI, RsrII, SacII, 
SanDI, ScaI, PI-SceI, SfiI, SgfI, SgrAI, SmaI, SpeI, SphI, SrfI, Sse8387I, StuI, SwaI, TaqII, TspGWI, Tth111I, VspI, XcmI, 
XhoII, XmnI

http://www.restrictionmapper.org/

Ferramenta: RestrictionMapper

- Análise de enzimas de restrição



f- Desenhe os oligonucleotídeos correspondentes para a clonagem do gene(s), com a 

finalidade de obtenção e purificação da proteína recombinante. 

Utilize o vetor de expressão de sua preferência.



Isto é possível por:
-Universalidade do código genético.
-Similaridade da maquinaria de transdução (ribossomos)
-Rápido avanço das técnicas de biologia molecular e/ou engenharia genética: Clonagem de DNA e 
Sequenciamento de DNA, enzimas para clivagem, ligação, sínteses de moléculas de DNA, RNA, 
sínteses de  nucleotídeos, etc.

Deve-se obter plasmídeos para clonagem que garantissem um alto nível de  expressão da 
proteína de interesse (Vetor de Expressão)

1- Clonagem do cDNA da proteína de interesse num vetor de expressão
-Seleção do vetor e proteína a expressar
2- Transformação e seleção de Bactérias ou células competentes
-Seleção de organismo hospedeiro e técnica de transformação  
3- Testes de Expressão
- Identifique o clone que expressa a proteína recombinante
recombinante  
4- Produção em larga escala da proteína recombinante
-Empregando um grande volumem de cultura
5- Recuperação e análises da proteína recombinante
-Técnicas para recuperar a proteína a partir da cultura  
6- Purificação
-Técnicas de purificação de proteínas  
7- Aplicação

Proteína Recombinante



Vetor de Expressão



1- Regulador do promotor: Proteína que modula o promotor

2- Promotor: Deve ser forte (lac, trp, tac, pL, gene 10 do fago T7)

3- Sequência Shine-dalgarno: Sitio de ligação do ribossomo, (RBS).

4- Região codificadora: sítios de múltipla clonagem

5- Terminador de transcrição: Estabiliza o mRNA

6- Marcador genético (antibiótico de seleção)

7- Ori: Origem de replicação do plasmideo.

Elementos de um vetor de expressão procariótico

1 2 3 54 6 7

Start  
Codon

Stop  
Codon

-10
TATAAT



Noncutters: AarI, AatII, AbsI, AclI, AflII, AflIII, AgeI, AgsI, AlfI, AloI, ApaI, ApaLI, ApoI, ArsI, AscI, AsuII, AvrII, BamHI, 
BarI, BbvCI, BdaI, BglI, BglII, Bpu10I, BsaBI, BseSI, BseYI, BspHI, BspMI, BtrI, ClaI, CspCI, DraII, DraIII, DrdI, Eam1105I, 
EciI, Eco31I, Eco47III, EcoNI, EcoRI, FalI, FauI, FseI, FspAI, HaeIV, HpaI, KpnI, MauBI, MfeI, MluI, MslI, NdeI, NheI, 
NmeAIII, NotI, OliI, PacI, PasI, PflMI, PfoI, PmaCI, PmeI, PpiI, PpuMI, PshAI, PsiI, PI-PspI, PspXI, PsrI, RsrII, SacII, 
SanDI, ScaI, PI-SceI, SfiI, SgfI, SgrAI, SmaI, SpeI, SphI, SrfI, Sse8387I, StuI, SwaI, TaqII, TspGWI, Tth111I, VspI, XcmI, 
XhoII, XmnI

Vetor de expressão pPROEX-Hta

Região do Sítio de múltipla clonagem



CGTAGACTAGCTGCAGCA

5’

3’

TCACGCATCAATTACGCGGCATCATGACGATCGATCGC TGACTTCC AATGTCC TAATCGC ATCTGATCG ACGTCGT  

AGTGCGTAGTTAATGCGCCGTAG TACTGC TAGCTAGCGACTGAAGGTTACAGGATTAGCGTAGACTAGCTGCAGCA

3’

5’

3’

5’

5’

3’

DNA e desenho de Oligonucleotídeos/primers

TCACGCATCAATTACGCGG

3’

5’

TCACGCATCAATTACGCGGCATCATGACGATCGATCGCTGACTTCCAATGTCCTAATCGC A TCTGATCGACGTCGT

AGTGCGTAGTTAATGCGCCGTAGTACTGCTAGCTAGCGACTGAAGGTTACAGGATTAGCGTAGACTAGCTGCAGCA

CGTAGACTAGCT GCAGCA

TCACGCATCAATTACGCGG5’

3’

+

DNA e alinhamento de Olignucleótidos

Reverso (3´)

Forward (5´)



ATG TAG

Enzima2Enzima1

ATG-TCC-GCT-ATG TAG-TCC-GCT-CTG

AUG UAG

Oligo-Enzima1 PCR

Cliva e liga no vetor  
de expressão

Seqüência Codificadora

cDNA

cDNA

Produto PCR

Vetor de Expressão Vetor de Expressão

Manter o passo de leitura !!!!!!!

Oligo-Enzima2



KpnI – 5’ - G GTACC - 3’
3’ – CCATG G – 5’

BamHI – 5’- G GATCC – 3’ 
3’ – CCTAG G – 5’

5’ -----AAC CTG TAT TTT CAG GGC GCC ATG GAT CCG GAA TTC AAA GGC----- 3’
N     L      Y     F      Q      G      A     M     D     P       E      F      K      G

BamHI

5’ - ATGATTGTCGGCATTCTCACCACGCTGGCTACGCTGGCCACACTCGCAGCTAGTGTGCCTCTAGAGGAGCGGCAAGCTTGCTCAAGCGTCTGGGGCCAAT

3’ - TACTAACAGCCGTAAGAGTGGTGCGACCGATGCGACCGGTGTGAGCGTCGATCACACGGAGATCTCCTCGCCGTTCGAACGAGTTCGCAGACCCCGGTTA

GTGGTGGCCAGAATTGGTCGGGTCCGACTTGCTGTGCTTCCGGAAGCACATGCGTCTACTCCAACGACTATTACTCCCAGTGTCTTCCCGGCGCTGCAAG

CACCACCGGTCTTAACCAGCCCAGGCTGAACGACACGAAGGCCTTCGTGTACGCAGATGAGGTTGCTGATAATGAGGGTCACAGAAGGGCCGCGACGTTC

CTCAAGCTCGTCCACGCGCGCCGCGTCGACGACTTCTCGAGTATCCCCCACAACATCCCGGTCGAGCTCCGCGACGCCTCCACCTGGTTCTACTACTACC

GAGTTCGAGCAGGTGCGCGCGGCGCAGCTGCTGAAGAGCTCATAGGGGGTGTTGTAGGGCCAGCTCGAGGCGCTGCGGAGGTGGACCAAGATGATGATGG

AGAGTACCTCCAGTCGGATCGGGAACCGCTACGTATTCAGGCAACCCTTTTGTTGGGGTCACTCCTTGGGCCAATGCATATTACGCCTCTGAAGTTAGCA

TCTCATGGAGGTCAGCCTAGCCCTTGGCGATGCATAAGTCCGTTGGGAAAACAACCCCAGTGAGGAACCCGGTTACGTATAATGCGGAGACTTCAATCGT

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

CAACGCCTTCTTCATCACTGATCAAGGTCGATCGGGAAAGCAGCCTACCGGACAGCAACAGTGGGGAGACTGGTGCAATGTGATCGGCACCGGATTTGGT

GTTGCGGAAGAAGTAGTGACTAGTTCCAGCTAGCCCTTTCGTCGGATGGCCTGTCGTTGTCACCCCTCTGACCACGTTACACTAGCCGTGGCCTAAACCA

ATTCGCCCATCCGCAAACACTGGGGACTCGTTGCTGGATTCGTTTGTCTGGGTCAAGCCAGGCGGCGAGTGTGACGGCACCAGCGACAGCAGTGCGCCAC

TAAGCGGGTAGGCGTTTGTGACCCCTGAGCAACGACCTAAGCAAACAGACCCAGTTCGGTCCGCCGCTCACACTGCCGTGGTCGCTGTCGTCACGCGGTG

GATTTGACTCCCACTGTGCGCTCCCAGATGCCTTGCAACCGGCGCCTCAAGCTGGTGCTTGGTTCCAAGCCTACTTTGTGCAGCTTCTCACAAACGCAAA

CTAAACTGAGGGTGACACGCGAGGGTCTACGGAACGTTGGCCGCGGAGTTCGACCACGAACCAAGGTTCGGATGAAACACGTCGAAGAGTGTTTGCGTTT

CCCATCGTTCCTGTAA – 3’

GGGTAGCAAGGACATT – 5’ 

5’ - TTT CAG GGC GCC ATG GAT CCG ATG ATT GTC GGC ATT CTC-- 3’
F      Q      G      A     M     D     P      M        I        V        G        I         L

BamHI



Promotor G  
CCTAG

GTACC
G

Promotor
GGATCC
CCTAGG

GGTACC
CCATGG

ATG

TAA

Gene

Vetor de Expressão/Gene de Interesse

GATCC
G

G
CCATG

ATG

TAA

Gene

ATG

TAA

Gene

Gene de Interesse

Clivagem com enzimas de restrição BamHI e KpnI

Ligação com enzima DNA Ligase

Estratégia de Clonagem no Vetor de Expressão

Promotor

Vetor de Expressão

Sítio de Múltipla Clonagem



g- Faça uma figura mostrando a construção e o plasmídeo recombinante obtido a partir do 
item f.

http://en.bio-soft.net/plasmid.html



TrCbh2/pPROEX-Hta

Mapa esquemático do plasmídeo para expressão recombinante da enzima TrCbh2



GenBank: MT126808 SARS-CoV-2 - Brasil

331 528 686



ATGTTTGTTTTTCTTGTTTTATTGCCACTAGTCTCTAGTCAGTGTGTTAATCTTACAACCAGAACTCAATTACCCCCTGCATACACTAATTCTTTCACACGTGGTGTTTATTACC
CTGACAAAGTTTTCAGATCCTCAGTTTTACATTCAACTCAGGACTTGTTCTTACCTTTCTTTTCCAATGTTACTTGGTTCCATGCTATACATGTCTCTGGGACCAATGGTACTA
AGAGGTTTGATAACCCTGTCCTACCATTTAATGATGGTGTTTATTTTGCTTCCACTGAGAAGTCTAACATAATAAGAGGCTGGATTTTTGGTACTACTTTAGATTCGAAGAC
CCAGTCCCTACTTATTGTTAATAACGCTACTAATGTTGTTATTAAAGTCTGTGAATTTCAATTTTGTAATGATCCATTTTTGGGTGTTTATTACCACAAAAACAACAAAAGTTG
GATGGAAAGTGAGTTCAGAGTTTATTCTAGTGCGAATAATTGCACTTTTGAATATGTCTCTCAGCCTTTTCTTATGGACCTTGAAGGAAAACAGGGTAATTTCAAAAATCTT
AGGGAATTTGTGTTTAAGAATATTGATGGTTATTTTAAAATATATTCTAAGCACACGCCTATTAATTTAGTGCGTGATCTCCCTCAGGGTTTTTCGGCTTTAGAACCATTGGT
AGATTTGCCAATAGGTATTAACATCACTAGGTTTCAAACTTTACTTGCTTTACATAGAAGTTATTTGACTCCTGGTGATTCTTCTTCAGGTTGGACAGCTGGTGCTGCAGCTT
ATTATGTGGGTTATCTTCAACCTAGGACTTTTCTATTAAAATATAATGAAAATGGAACCATTACAGATGCTGTAGACTGTGCACTTGACCCTCTCTCAGAAACAAAGTGTAC
GTTGAAATCCTTCACTGTAGAAAAAGGAATCTATCAAACTTCTAACTTTAGAGTCCAACCAACAGAATCTATTGTTAGATTTCCTAATATTACAAACTTGTGCCCTTTTGGTG
AAGTTTTTAACGCCACCAGATTTGCATCTGTTTATGCTTGGAACAGGAAGAGAATCAGCAACTGTGTTGCTGATTATTCTGTCCTATATAATTCCGCATCATTTTCCACTTTT
AAGTGTTATGGAGTGTCTCCTACTAAATTAAATGATCTCTGCTTTACTAATGTCTATGCAGATTCATTTGTAATTAGAGGTGATGAAGTCAGACAAATCGCTCCAGGGCAAA
CTGGAAAGATTGCTGATTATAATTATAAATTACCAGATGATTTTACAGGCTGCGTTATAGCTTGGAATTCTAACAATCTTGATTCTAAGGTTGGTGGTAATTATAATTACCT
GTATAGATTGTTTAGGAAGTCTAATCTCAAACCTTTTGAGAGAGATATTTCAACTGAAATCTATCAGGCCGGTAGCACACCTTGTAATGGTGTTGAAGGTTTTAATTGTTAC
TTTCCTTTACAATCATATGGTTTCCAACCCACTAATGGTGTTGGTTACCAACCATACAGAGTAGTAGTACTTTCTTTTGAACTTCTACATGCACCAGCAACTGTTTGTGGACC
TAAAAAGTCTACTAATTTGGTTAAAAACAAATGTGTCAATTTCAACTTCAATGGTTTAACAGGCACAGGTGTTCTTACTGAGTCTAACAAAAAGTTTCTGCCTTTCCAACAAT
TTGGCAGAGACATTGCTGACACTACTGATGCTGTCCGTGATCCACAGACACTTGAGATTCTTGACATTACACCATGTTCTTTTGGTGGTGTCAGTGTTATAACACCAGGAAC
AAATACTTCTAACCAGGTTGCTGTTCTTTATCAGGATGTTAACTGCACAGAAGTCCCTGTTGCTATTCATGCAGATCAACTTACTCCTACTTGGCGTGTTTATTCTACAGGTT
CTAATGTTTTTCAAACACGTGCAGGCTGTTTAATAGGGGCTGAACATGTCAACAACTCATATGAGTGTGACATACCCATTGGTGCAGGTATATGCGCTAGTTATCAGACTC
AGACTAATTCTCCTCGGCGGGCACGTAGTGTAGCTAGTCAATCCATCATTGCCTACACTATGTCACTTGGTGCAGAAAATTCAGTTGCTTACTCTAATAACTCTATTGCCATA
CCCACAAATTTTACTATTAGTGTTACCACAGAAATTCTACCAGTGTCTATGACCAAGACATCAGTAGATTGTACAATGTACATTTGTGGTGATTCAACTGAATGCAGCAATC
TTTTGTTGCAATATGGCAGTTTTTGTACACAATTAAACCGTGCTTTAACTGGAATAGCTGTTGAACAAGACAAAAACACCCAAGAAGTTTTTGCACAAGTCAAACAAATTTA
CAAAACACCACCAATTAAAGATTTTGGTGGTTTTAATTTTTCACAAATATTACCAGATCCATCAAAACCAAGCAAGAGGTCATTTATTGAAGATCTACTTTTCAACAAAGTG
ACACTTGCAGATGCTGGCTTCATCAAACAATATGGTGATTGCCTTGGTGATATTGCTGCTAGAGACCTCATTTGTGCACAAAAGTTTAACGGCCTTACTGTTTTGCCACCTT
TGCTCACAGATGAAATGATTGCTCAATACACTTCTGCACTGTTAGCGGGTACAATCACTTCTGGTTGGACCTTTGGTGCAGGTGCTGCATTACAAATACCATTTGCTATGCA
AATGGCTTATAGGTTTAATGGTATTGGAGTTACACAGAATGTTCTCTATGAGAACCAAAAATTGATTGCCAACCAATTTAATAGTGCTATTGGCAAAATTCAAGACTCACTT
TCTTCCACAGCAAGTGCACTTGGAAAACTTCAAGATGTGGTCAACCAAAATGCACAAGCTTTAAACACGCTTGTTAAACAACTTAGCTCCAATTTTGGTGCAATTTCAAGTG
TTTTAAATGATATCCTTTCACGTCTTGACAAAGTTGAGGCTGAAGTGCAAATTGATAGGTTGATCACAGGCAGACTTCAAAGTTTGCAGACATATGTGACTCAACAATTAAT
TAGAGCTGCAGAAATCAGAGCTTCTGCTAATCTTGCTGCTACTAAAATGTCAGAGTGTGTACTTGGACAATCAAAAAGAGTTGATTTTTGTGGAAAGGGCTATCATCTTAT
GTCCTTCCCTCAGTCAGCACCTCATGGTGTAGTCTTCTTGCATGTGACTTATGTCCCTGCACAAGAAAAGAACTTCACAACTGCTCCTGCCATTTGTCATGATGGAAAAGCA
CACTTTCCTCGTGAAGGTGTCTTTGTTTCAAATGGCACACACTGGTTTGTAACACAAAGGAATTTTTATGAACCACAAATCATTACTACAGACAACACATTTGTGTCTGGTA
ACTGTGATGTTGTAATAGGAATTGTCAACAACACAGTTTATGATCCTTTGCAACCTGAATTAGACTCATTCAAGGAGGAGTTAGATAAATATTTTAAGAATCATACATCACC
AGATGTTGATTTAGGTGACATCTCTGGCATTAATGCTTCAGTTGTAAACATTCAAAAAGAAATTGACCGCCTCAATGAGGTTGCCAAGAATTTAAATGAATCTCTCATCGAT
CTCCAAGAACTTGGAAAGTATGAGCAGTATATAAAATGGCCATGGTACATTTGGCTAGGTTTTATAGCTGGCTTGATTGCCATAGTAATGGTGACAATTATGCTTTGCTGT
ATGACCAGTTGCTGTAGTTGTCTCAAGGGCTGTTGTTCTTGTGGATCCTGCTGCAAATTTGATGAAGACGACTCTGAGCCAGTGCTCAAAGGAGTCAAATTACATTACACA
TAA

Sequência de DNA do gene da Proteína S de SARS-CoV-2 (3822 pb)



Sequencia de aminoácidos da Proteína S de SARS-CoV-2 (1273 aa)



atg ttt gtt ttt ctt gtt tta ttg cca cta gtc tct agt cag tgt gtt aat ctt aca acc

M F V F L V L L P L V S S Q C V N L T T

aga act caa tta ccc cct gca tac act aat tct ttc aca cgt ggt gtt tat tac cct gac

R T Q L P P A Y T N S F T R G V Y Y P D

aaa gtt ttc aga tcc tca gtt tta cat tca act cag gac ttg ttc tta cct ttc ttt tcc

K V F R S S V L H S T Q D L F L P F F S

aat gtt act tgg ttc cat gct ata cat gtc tct ggg acc aat ggt act aag agg ttt gat

N V T W F H A I H V S G T N G T K R F D

aac cct gtc cta cca ttt aat gat ggt gtt tat ttt gct tcc act gag aag tct aac ata

N P V L P F N D G V Y F A S T E K S N I

ata aga ggc tgg att ttt ggt act act tta gat tcg aag acc cag tcc cta ctt att gtt

I R G W I F G T T L D S K T Q S L L I V

aat aac gct act aat gtt gtt att aaa gtc tgt gaa ttt caa ttt tgt aat gat cca ttt

N N A T N V V I K V C E F Q F C N D P F

ttg ggt gtt tat tac cac aaa aac aac aaa agt tgg atg gaa agt gag ttc aga gtt tat

L G V Y Y H K N N K S W M E S E F R V Y

tct agt gcg aat aat tgc act ttt gaa tat gtc tct cag cct ttt ctt atg gac ctt gaa

S S A N N C T F E Y V S Q P F L M D L E

gga aaa cag ggt aat ttc aaa aat ctt agg gaa ttt gtg ttt aag aat att gat ggt tat

G K Q G N F K N L R E F V F K N I D G Y

ttt aaa ata tat tct aag cac acg cct att aat tta gtg cgt gat ctc cct cag ggt ttt

F K I Y S K H T P I N L V R D L P Q G F

tcg gct tta gaa cca ttg gta gat ttg cca ata ggt att aac atc act agg ttt caa act

S A L E P L V D L P I G I N I T R F Q T

tta ctt gct tta cat aga agt tat ttg act cct ggt gat tct tct tca ggt tgg aca gct

L L A L H R S Y L T P G D S S S G W T A

ggt gct gca gct tat tat gtg ggt tat ctt caa cct agg act ttt cta tta aaa tat aat

G A A A Y Y V G Y L Q P R T F L L K Y N

gaa aat gga acc att aca gat gct gta gac tgt gca ctt gac cct ctc tca gaa aca aag

E N G T I T D A V D C A L D P L S E T K

tgt acg ttg aaa tcc ttc act gta gaa aaa gga atc tat caa act tct aac ttt aga gtc

C T L K S F T V E K G I Y Q T S N F R V

Sequencia de DNA e aminoácidos da Proteína S de SARS-CoV-2 (1273 aa)



caa cca aca gaa tct att gtt aga ttt cct aat att aca aac ttg tgc cct ttt ggt gaa

Q P T E S I V R F P N I T N L C P F G E

gtt ttt aac gcc acc aga ttt gca tct gtt tat gct tgg aac agg aag aga atc agc aac

V F N A T R F A S V Y A W N R K R I S N

tgt gtt gct gat tat tct gtc cta tat aat tcc gca tca ttt tcc act ttt aag tgt tat

C V A D Y S V L Y N S A S F S T F K C Y

gga gtg tct cct act aaa tta aat gat ctc tgc ttt act aat gtc tat gca gat tca ttt

G V S P T K L N D L C F T N V Y A D S F

gta att aga ggt gat gaa gtc aga caa atc gct cca ggg caa act gga aag att gct gat

V I R G D E V R Q I A P G Q T G K I A D

tat aat tat aaa tta cca gat gat ttt aca ggc tgc gtt ata gct tgg aat tct aac aat

Y N Y K L P D D F T G C V I A W N S N N

ctt gat tct aag gtt ggt ggt aat tat aat tac ctg tat aga ttg ttt agg aag tct aat

L D S K V G G N Y N Y L Y R L F R K S N

ctc aaa cct ttt gag aga gat att tca act gaa atc tat cag gcc ggt agc aca cct tgt

L K P F E R D I S T E I Y Q A G S T P C

aat ggt gtt gaa ggt ttt aat tgt tac ttt cct tta caa tca tat ggt ttc caa ccc act

N G V E G F N C Y F P L Q S Y G F Q P T

aat ggt gtt ggt tac caa cca tac aga gta gta gta ctt tct ttt gaa ctt cta cat gca

N G V G Y Q P Y R V V V L S F E L L H A

cca gca act gtt tgt gga cct aaa aag tct act aat ttg gtt aaa aac aaa tgt gtc aat

P A T V C G P K K S T N L V K N K C V N

ttc aac ttc aat ggt tta aca ggc aca ggt gtt ctt act gag tct aac aaa aag ttt ctg

F N F N G L T G T G V L T E S N K K F L

cct ttc caa caa ttt ggc aga gac att gct gac act act gat gct gtc cgt gat cca cag

P F Q Q F G R D I A D T T D A V R D P Q

aca ctt gag att ctt gac att aca cca tgt tct ttt ggt ggt gtc agt gtt ata aca cca

T L E I L D I T P C S F G G V S V I T P

gga aca aat act tct aac cag gtt gct gtt ctt tat cag gat gtt aac tgc aca gaa gtc

G T N T S N Q V A V L Y Q D V N C T E V

cct gtt gct att cat gca gat caa ctt act cct act tgg cgt gtt tat tct aca ggt tct

P V A I H A D Q L T P T W R V Y S T G S

aat gtt ttt caa aca cgt gca ggc tgt tta ata ggg gct gaa cat gtc aac aac tca tat

N V F Q T R A G C L I G A E H V N N S Y

gag tgt gac ata ccc att ggt gca ggt ata tgc gct agt tat cag act cag act aat tct

E C D I P I G A G I C A S Y Q T Q T N S



cct cgg cgg gca cgt agt gta gct agt caa tcc atc att gcc tac act atg tca ctt ggt

P R R A R S V A S Q S I I A Y T M S L G

gca gaa aat tca gtt gct tac tct aat aac tct att gcc ata ccc aca aat ttt act att

A E N S V A Y S N N S I A I P T N F T I

agt gtt acc aca gaa att cta cca gtg tct atg acc aag aca tca gta gat tgt aca atg

S V T T E I L P V S M T K T S V D C T M

tac att tgt ggt gat tca act gaa tgc agc aat ctt ttg ttg caa tat ggc agt ttt tgt

Y I C G D S T E C S N L L L Q Y G S F C

aca caa tta aac cgt gct tta act gga ata gct gtt gaa caa gac aaa aac acc caa gaa

T Q L N R A L T G I A V E Q D K N T Q E

gtt ttt gca caa gtc aaa caa att tac aaa aca cca cca att aaa gat ttt ggt ggt ttt

V F A Q V K Q I Y K T P P I K D F G G F

aat ttt tca caa ata tta cca gat cca tca aaa cca agc aag agg tca ttt att gaa gat

N F S Q I L P D P S K P S K R S F I E D

cta ctt ttc aac aaa gtg aca ctt gca gat gct ggc ttc atc aaa caa tat ggt gat tgc

L L F N K V T L A D A G F I K Q Y G D C

ctt ggt gat att gct gct aga gac ctc att tgt gca caa aag ttt aac ggc ctt act gtt

L G D I A A R D L I C A Q K F N G L T V

ttg cca cct ttg ctc aca gat gaa atg att gct caa tac act tct gca ctg tta gcg ggt

L P P L L T D E M I A Q Y T S A L L A G

aca atc act tct ggt tgg acc ttt ggt gca ggt gct gca tta caa ata cca ttt gct atg

T I T S G W T F G A G A A L Q I P F A M

caa atg gct tat agg ttt aat ggt att gga gtt aca cag aat gtt ctc tat gag aac caa

Q M A Y R F N G I G V T Q N V L Y E N Q

aaa ttg att gcc aac caa ttt aat agt gct att ggc aaa att caa gac tca ctt tct tcc

K L I A N Q F N S A I G K I Q D S L S S

aca gca agt gca ctt gga aaa ctt caa gat gtg gtc aac caa aat gca caa gct tta aac

T A S A L G K L Q D V V N Q N A Q A L N

acg ctt gtt aaa caa ctt agc tcc aat ttt ggt gca att tca agt gtt tta aat gat atc

T L V K Q L S S N F G A I S S V L N D I

ctt tca cgt ctt gac aaa gtt gag gct gaa gtg caa att gat agg ttg atc aca ggc aga

L S R L D K V E A E V Q I D R L I T G R

ctt caa agt ttg cag aca tat gtg act caa caa tta att aga gct gca gaa atc aga gct

L Q S L Q T Y V T Q Q L I R A A E I R A



tct gct aat ctt gct gct act aaa atg tca gag tgt gta ctt gga caa tca aaa aga gtt

S A N L A A T K M S E C V L G Q S K R V

gat ttt tgt gga aag ggc tat cat ctt atg tcc ttc cct cag tca gca cct cat ggt gta

D F C G K G Y H L M S F P Q S A P H G V

gtc ttc ttg cat gtg act tat gtc cct gca caa gaa aag aac ttc aca act gct cct gcc

V F L H V T Y V P A Q E K N F T T A P A

att tgt cat gat gga aaa gca cac ttt cct cgt gaa ggt gtc ttt gtt tca aat ggc aca

I C H D G K A H F P R E G V F V S N G T

cac tgg ttt gta aca caa agg aat ttt tat gaa cca caa atc att act aca gac aac aca

H W F V T Q R N F Y E P Q I I T T D N T

ttt gtg tct ggt aac tgt gat gtt gta ata gga att gtc aac aac aca gtt tat gat cct

F V S G N C D V V I G I V N N T V Y D P

ttg caa cct gaa tta gac tca ttc aag gag gag tta gat aaa tat ttt aag aat cat aca

L Q P E L D S F K E E L D K Y F K N H T

tca cca gat gtt gat tta ggt gac atc tct ggc att aat gct tca gtt gta aac att caa

S P D V D L G D I S G I N A S V V N I Q

aaa gaa att gac cgc ctc aat gag gtt gcc aag aat tta aat gaa tct ctc atc gat ctc

K E I D R L N E V A K N L N E S L I D L

caa gaa ctt gga aag tat gag cag tat ata aaa tgg cca tgg tac att tgg cta ggt ttt

Q E L G K Y E Q Y I K W P W Y I W L G F

ata gct ggc ttg att gcc ata gta atg gtg aca att atg ctt tgc tgt atg acc agt tgc

I A G L I A I V M V T I M L C C M T S C

tgt agt tgt ctc aag ggc tgt tgt tct tgt gga tcc tgc tgc aaa ttt gat gaa gac gac

C S C L K G C C S C G S C C K F D E D D

tct gag cca gtg ctc aaa gga gtc aaa tta cat tac aca taa

S E P V L K G V K L H Y T -



Exercício
Desenhe os oligonucleotídeos/primers para clonagem e expressão de:
1- Proteína S de SARS-CoV-2
2- RBD da proteína S de SARS-CoV-2

Região de Múltipla Clonagem do vetor de Expressão:

BamHI: GGATCC
EcoRI: GAATTC
StuI: AGGCCT
SalI: GTCGAC
XbaI: TCTAGA
XhoI: CTCGAG
KpnI: GGTACC
HindIII: AAGCTT

Enzimas que não clivam o gene: AatII, AbsI, BcgI, BciVI, BglI, 
BplI, Bpu10I, BsePI, BseYI, BsrBI, BtgZI, BtsI, DraII, DrdI, Esp3I, 
FseI, FspAI, HaeII, HaeIV, HgaI, Hpy99I, KpnI, MauBI, MfeI, 
MluI, NaeI, NarI, NheI, NotI, NruI, PacI, PvuI, RsrII, SacI, SacII, 
SalI, SanDI, SapI, PI-SceI, SfiI, SgfI, SgrAI, SgrDI, SmaI, SnaBI, 
SphI, SrfI, StuI, TaqII, TauI, XbaI, XhoI



Obrigado

fscha@usp.br

USP – 2º Semestre 2024
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