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Montagem de DNA

Passo basico: determinar sobreposicao
entre fragmentos por comparacao de
sequencias

Quebra-cabecas linear

« « » BCCETARATGGELUTCATCATGU T TARS
TGATCATGCTTAAACCCTGTGCATCCTACTG. . .

SupObe grande redundancia no sequenciamento e cortes aleatorios



Montagem de DNA
—
N

. . . ACCGTAAATGGGCTGATCATGCTTAAA bu raco
TEATCATGCTTAARACCCTETGCATOCTACTEG. & .




Comparacao de sequéncias

* Montagem exige um algoritmo que seja capaz
de comparar sequéncias entre si

* Algoritmos sao implementados em programas

* Bioinformatica € o nome que se usa para o
desenvolvimento e aplicacao de algoritmos e
programas para problemas em biologia,
especialmente biologia molecular



Anotacao

* Achar genes que codificam proteina
* Achar genes de RNA
* |nferir funcao das proteinas



Meétodo (rudimentar) para achar genes em
procariotos

Ache todas as ORFs com pelo menos 900 bp



DNA de bactéria

AGCTCGCGCTCCGCATCCATCCAGTAGGGTTCGGTGTCGACGAGCGTGCC
GTCCATATCCCAGAAGACGGCGGCCGGCATCGCGTGCGGAGTCAGTTCGG
TCACGGCTGACAAGTCTATCCCGGCGGCCCCGGGCCTATTCTTGAGGGAC
GGCGTCCTGACCGGTCGCCGGATGAAAGGACCAGAACGCCCCGTGACTGA
CGCGAACAGCATCCTCGGAGGGCGCATCCTCGTGGTGGCCTTCGAAGGGT
GGAACGACGCTGGCGAGGCCGCCAGCGGGGCCGTCAAGACGCTCAAGGAC
CAGCTGGATGTCGTCCCGGTCGCCGAGGTCGATCCCGAGCTGTACTTCGA
CTTCCAGTTCAACCGGCCGGTCGTCGCGGACGACGACGGCCGLCGGLGLC
TCATCTGGCCGTCCGCGGAGATCCTGGGCCCAGCTCGCCCCGGCGACACC
GGCGATGCGCGCCTGGACGCCACCGGCGCCAACGCGGGCAATATCTTCCT
TCTCCTCGGCACCGAGCCGTCGCGCAGCTGGCGCAGCTTCACCGCGGAGA
TCATGGATGCGGCCCTGGCCTCCGACATCGGCGCCATCGTCTTCCTCGGT
GCGATGCTGGCGGACGTACCGCACACCCGCCCCATCTCCATCTTCGCTTC
GAGCGAGAACGCGGCCGTCCGTGCGGAGCTCGGCATCGAACGCTCTTCGT
ACGAGGGGCCGGTCGGTATCCTGAGCGCGCTCGCCGAAGGGGCGGAGGAC
GTGGGCATTCCGACCATCTCCATCTGGGCGTCGGTTCCGCACTATGTCCA
CAATGCGCCCAGCCCGAAGGCGGTGCTCGCACTGATCGACAAGCTCGAAG
AGCTGGTGAATGTCACCATCCCGCGTGGCTCGCTGGTGGAGGAGGCCACG
GCCTGGGAAGCCGGGATCGACGCGCTGGCTCTGGACGACGACGAGATGGC
TACGTACATCCAGCAGCTGGAGCAGGCACGCGACACCGTGGACTCCCCTG
AGGCCAGCGGCGAGGCGATCGCCCAGGAGTTCGAGCGCTACCTCCGCCGC
CGCGACGGCCGCGCCGGCGATGACCCCCGCCGTGGCTGACGTCACCCCCT
CTCTGCGTCCGCCGTCCTCTGTTCCCCCCGCTCGGCCTCCCCTGAGGCCG

AGGAGTCGCGCCCACATGCCGGAAACTCCTCCTTTCCTGACTTTCTGGAG ...



3/7/2016

Um gene (CDS)

GGAGG GTGGTGGCCTTCGAAGGGT
GGAACGACGCTGGCGAGGCCGCCAGCGGGGCCGTCAAGACGCTCAAGGAC
CAGCTGGATGTCGTCCCGGTCGCCGAGGTCGATCCCGAGCTGTACTTCGA
CTTCCAGTTCAACCGGCCGGTCGTCGCGGACGACGACGGLCLCGLLGGLGLe
TCATCTGGCCGTCCGCGGAGATCCTGGGCCCAGCTCGCCCCGGCGACACC
GGCGATGCGCGCCTGGACGCCACCGGCGCCAACGCGGGCAATATCTTCCT
TCTCCTCGGCACCGAGCCGTCGCGCAGCTGGCGCAGCTTCACCGCGGAGA
TCATGGATGCGGCCCTGGCCTCCGACATCGGCGCCATCGTCTTCCTCGGT
GCGATGCTGGCGGACGTACCGCACACCCGCCCCATCTCCATCTTCGCTTC
GAGCGAGAACGCGGCCGTCCGTGCGGAGCTCGGCATCGAACGCTCTTCGT
ACGAGGGGCCGGTCGGTATCCTGAGCGCGCTCGCCGAAGGGGCGGAGGAC
GTGGGCATTCCGACCATCTCCATCTGGGCGTCGGTTCCGCACTATGTCCA
CAATGCGCCCAGCCCGAAGGCGGTGCTCGCACTGATCGACAAGCTCGAAG
AGCTGGTGAATGTCACCATCCCGCGTGGCTCGCTGGTGGAGGAGGCCACG
GCCTGGGAAGCCGGGATCGACGCGCTGGCTCTGGACGACGACGAGATGGC
TACGTACATCCAGCAGCTGGAGCAGGCACGCGACACCGTGGACTCCCCTG
AGGCCAGCGGCGAGGCGATCGCCCAGGAGTTCGAGCGCTACCTCCGLCCGC
CGCGACGGCCGCGCCGGCGATGACCCCCGCCGTGGLCTGA
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Exemplo de uma ORF bacteriana



Meétodo (um pouco melhor) para achar
genes em procariotos

Ache todas ORFs
Traduza cada uma usando o codigo genético

Compare cada uma com sequéncias de
genes conhecidos

— Se achar algum hit estatisticamente significativo,
guarde; senao jogue fora

4. Resolva sobreposicoes



Comparacao de sequencias

Similaridade “suficiente”

O que é similaridade?

O que é “suficiente”?

Google das sequencias: BLAST
Basic Local Alignment Search Tool
Altschul et al., 1990, 1997



Recent Results  Saved Strategies  Help

» NCBI/ BLAST/ blastp suite Align Sequences Protein BLAST

blastn blastp blastx | tblastn | tblastx |

Enter Query Sequence

BLASTP programs search protein subjects using a protein query. more...

Enter accession number(s), gi(s), or FASTA sequence(s) & Clear Query subrange &
From
To
Or, upload file :
) rowse_ | &
Job Title z
Enter a descriptive title for your BLAST search &
Align two or more sequences &
Enter Subject Sequence
Enter accession number, gi, or FASTA sequence & Clear Subject subrange &
Iil From
To

Or, upload file (=]

Program Selection

Algorithm @ blastp (protein-protein BLAST)
Choose a BLAST algorithm &)
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604 bits ([1558),
Identities = 301/499 (60%),
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Expect = 0.0, Method: Compositicnal matrix adjust.
Fozitives = 3657499 (73%), Gaps = 257499 (5%)
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Nucl. Acids Res. (2002) 30 (20): 4432-4441. doi: 10.1093/na{r/gkf566
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