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TCTACCGCAAACAACACCGTCGAGGTGACTTACGAGGATACTCTCCCCAAGGTTGTACCGACTAACGCAGAGTGAAGTGGTCGTGAGGCGCGGAGAGAGAGGGGGGGGTGAG
GAGTTGGTATGCTTTCCCTACCTGTGCGTCTACCATTGGCAGTGTAGTCCTCTGAGATGCCTCATTGGCGGTACTCTGACCTCGCTTTTCCTCTCTCCCGTTCGCTGAGCCGTGACT
TCTGCTCTGGTTGTGGCGGTAGGCTAGGGGAGGGAGGGGGAGGGGGGACGGCGGTGTTCGTGCCTCCCCCTCTTGCTTGTGGAGATGCAGGCATGTTTTGCATGTGCTGAGG
ACAACGATGTACACTGGGCTGCAACCTGGAAGTGTGGGGCAGAGAGAGAGGCTCGAGGAATGGAGCATGGAGGCTCATGGAGAGGTCTTGTGGTGCGTTTGATGTGGTGGC
ATCACACACCTCACTCGAAAACTACTCGCCAGCGAGCCTCTCCTTTCCCGCATGCGTGTTGGCTCTCTTCCTCTTCTCTCTTCCGGTCTCGGCTCTTCTTCAGGGCAGCGCCAACCA
GCCGCAAAAACAAAGCGAGGCACAGAGGAGGAGTACTCACGACACGAGTAATGCCGAAGCAGGTCATTTCATGCAGCAAACATGCCCGGCAGGAGAAACGCCATGGCGCTGT
CCGCCGGACTGCAGGTGTGCCTATGGCGAGCGCCCCCTCCCCCCTCACTGAGCGCGTGCGTGCCGGCACGCCTGCGCACCATCGCCACGCGTCCTTTTTTGGTTTGCAGGCGATT
GGGCTCTTTCGTCCTCTCAACCTTCACGACATTTGCGCCTCCGTCTCCTGCCTCGCACACTCCCTCACCTCCTCCCTCCCTCTTTCTCTCTTCCCCTTCCCTTCCTTCGACGCCGGCGC
CACGCGCACACAGGCACAGGGACAGACACACCTATGGACAGCGTGCTCGTGTGCAAACATGTGGCAGACTCTGCGGCAGCGATATCGTCTTCAGCCCACATCCCTCGCAGCCTT
CCTGGAGTCCAACTGCACGGTGTCGAAGTCTCCGACGGCGGCGCTACACCGCAACTCGAGCCTCGTCGTCGCCGAAACCAACAGCCTCTGCATCTTCGAAAACCTCGTCGCAGA
GGAATCACTCGCTCGTGGTCTTTCCCTCGACAAGACGCAGCGGCTGCTCCTCTTCTACGTGAACCGCCCCTGCGTCGTGGTGGGCCGCAACCAGAACCTCTTCCAGGAGGTGGC
GCTGCGGCGGGCGGCTGCCGACGGCGTTTCCGTCGCTCGCCGTGCCTCTGGCGGTGGCGCCGTCTTTCATGACGAGGGGAACCTCTGCCTCTGCTTCATCACGCACCGCACGCG
CTATGCACCGGAGAAGACAATCCAGCTGATCCGCCTTGGGCTCTGTGTGAATTATGCGATCGACCCTGCACGGCTGACCACGACAAGGCGGCACGACCTCTTCTTGGACGGAAA
AAAGATCACCGGATCTGCAATGCGGGTGCAGCGCGAAATTGCGTACCACCACTGCACGCTGCTCGTCGATACCCCACTGGCGTCGCTCGGTCGCTACCTTCACCCCGAAGGGGA
GTACGTGGCGTTCAAGACGTCGTCGGTGGGCTCGGTGCGAAGCCCTGTCACCACACTCGCGGAGTCGGTCCACATTGCGAGTGGGCAGGGCGCCATGGCCTCACTCAAGAGGA
ACATGGCGGAGTTTTTTCTAACTGAGGGTGATCGAGTGCTGGAAGCAGCGGCACCGTGGGAGCTCGACGTGAGGGAGCTGCGGCAGTCCTTCGCCACCGCACGTCACTGCTGC
GCGGACACGCCTCTCTTTTCCCTTGATGTTGTCGGAGCCGTCGCGGCGGACATGTCTTTCATCGAGGGCGAGGGCAGGCGGGCGGCCAGTGGTGACCTCGCCACCCTTGGCGA
GGCGGTTCACAAGGCTGCGTCGAAGGACTGGGCCTACGCGATGCCAGCCTTCACATCCACGGTGCTCCTCAGCAGCGGTGAGCTCCAGCGGCGCCTACAAGCGCTTTCCGTTTG
GCCGGATGTAGTGCGGCTATCCTCTCTCGCGGAGGAGCAGTTGCTGGCGGCACTGCAGCAATGTGTCTTTGCGGACTTGGTCGGCTGCGGGGAAGTCGTGGCAGAGACCGAA
GTGGGGTTGCACCTGCTTACCACAGTCGAGCATCGCCTCGTCACATCCGTTACTGTGAGACGCGCGCCGTCGACAGATGCCGCTACTCGTGCTGTGGCGCCCTTGGGCGGGTAC
TCGGGAGGATGGGTGGAGAGGTACCTTTCGGCCCTGCTGGTTGGCCACGCTTGTGATGCCGCTGTCGAAGGCCTGGAGAGCCTTGGCGACATCACAGCAGTCGTGCAGGGCCT
CCTGCACGAGACGGGGTCACTCTGCCCCGAACTGCCCGACGTAGCCCGCGACGCGGCGTTGCTAATGGTAGCGCGAGTGCTTCTGAATGTGTGGCGTGATAAGAATGTCTTTG
ATCTCTCGCGCTAATCCGTCAAGCCTTCACGCCACCGGGAGGTATGGGTGTCGTCTAATAAAGCTGTGGCCCGCAGGTACGGAAAGCGCGAGCGCATCAGGATGGAGGCCTCT
TCGCTTCGCCGAGACTCACGGACGTGGCCCTGAGTCTCGGCGACCGAGAATCCCGAAGGGGTCAGCGGTGTCGTGAAGCCCTTGTTGCCTCGTGTCCTCTCCTTCCCTCCACCCT
CTTTGCCATCGTTGTCCACGTCGATCATTCCAGCGCACCGTCTCTGTGTCACTGACTCGTGTTTGTTTATCTTCCCGCTTCTCTCGCCCGCACCCCCCTCGTTTTCCCCTCTCTCGCAC
GCGACCGTCAGTGTGGCAGCCGTCAGCTTTGGATGCTCGCTGTGCGTGTGTGTGCGCTTGCCGGTATAATTAATTAATTAAATTTAAATTTATACATTACCAGAATGTCTTGGTCG
TAACCTTTTCCTCCAACAGTTGAATCACTAAGACTGACAAAAGAGAAGAGATACAACAATAACCCAGTTGACAGCAGCAGTGACACTAGAGAAGGAACAATGCTGAGTTTACCT
CGATAATAAAGATAACAATAATAACAGGTGTGCAAAGGGACGCCAACCGTTGGTGTACGTCTCTTTTCTACTATCGCGGCGGTAGAAACAGAATTTTTCCATTTTTTGGGCGACC
CCTTCCGTTTACTTTTACCTCGATAATAAAGATAACAATAATAACAGGTGTGCAAAGGGACGCCAACCGTTGGTGTACGTCTCTTTTCTACTATCGCGGCGGTAGAAACAGAATTT
TTCCATTTTTTGGGCGACCCCTTCCGTTTACTTTTACCTCGATAATAAAGATAACAATAATAACAGGTGTGCAAAGGGACGCCAACCGTTGGTGTACGTCTCTTTTCTACTATCGCG
GCGGTAGAAACAGAATTTTTCCATTTTTTGGGCGACCCCTTCCGTTTACTTTTACCTCGATAATAAAGATAACAATAATAACAGGTGTGCAAAGGGACGCCAACCGTTGGTGTAC
GTCTCTTTTCTACTATCGCGGCGGTAGAAACAGAATTTTTCCATTTTTTGGGCGACCCCTTCCGTTTACTTTTACCTCGATAATAAAGATAACAATAATAACAGGTGTGCAAAGGG
ACGCCAACCGTTGGTGTACGTCTCTTTTCTACTATCGCGGCGGGAATATTTATCGGCGATATATTAA	  

Anotação:	  



TCTACCGCAAACAACACCGTCGAGGTGACTTACGAGGATACTCTCCCCAAGGTTGTACCGACTAACGCAGAGTGAAGTGGTCGTGAGGCGCGGAGAGAGAGGGGGGGGTGAG
GAGTTGGTATGCTTTCCCTACCTGTGCGTCTACCATTGGCAGTGTAGTCCTCTGAGATGCCTCATTGGCGGTACTCTGACCTCGCTTTTCCTCTCTCCCGTTCGCTGAGCCGTGACT
TCTGCTCTGGTTGTGGCGGTAGGCTAGGGGAGGGAGGGGGAGGGGGGACGGCGGTGTTCGTGCCTCCCCCTCTTGCTTGTGGAGATGCAGGCATGTTTTGCATGTGCTGAGG
ACAACGATGTACACTGGGCTGCAACCTGGAAGTGTGGGGCAGAGAGAGAGGCTCGAGGAATGGAGCATGGAGGCTCATGGAGAGGTCTTGTGGTGCGTTTGATGTGGTGGC
ATCACACACCTCACTCGAAAACTACTCGCCAGCGAGCCTCTCCTTTCCCGCATGCGTGTTGGCTCTCTTCCTCTTCTCTCTTCCGGTCTCGGCTCTTCTTCAGGGCAGCGCCAACCA
GCCGCAAAAACAAAGCGAGGCACAGAGGAGGAGTACTCACGACACGAGTAATGCCGAAGCAGGTCATTTCATGCAGCAAACATGCCCGGCAGGAGAAACGCCATGGCGCTGT
CCGCCGGACTGCAGGTGTGCCTATGGCGAGCGCCCCCTCCCCCCTCACTGAGCGCGTGCGTGCCGGCACGCCTGCGCACCATCGCCACGCGTCCTTTTTTGGTTTGCAGGCGATT
GGGCTCTTTCGTCCTCTCAACCTTCACGACATTTGCGCCTCCGTCTCCTGCCTCGCACACTCCCTCACCTCCTCCCTCCCTCTTTCTCTCTTCCCCTTCCCTTCCTTCGACGCCGGCGC
CACGCGCACACAGGCACAGGGACAGACACACCTATGGACAGCGTGCTCGTGTGCAAACATGTGGCAGACTCTGCGGCAGCGATATCGTCTTCAGCCCACATCCCTCGCAGCCTT
CCTGGAGTCCAACTGCACGGTGTCGAAGTCTCCGACGGCGGCGCTACACCGCAACTCGAGCCTCGTCGTCGCCGAAACCAACAGCCTCTGCATCTTCGAAAACCTCGTCGCAGA
GGAATCACTCGCTCGTGGTCTTTCCCTCGACAAGACGCAGCGGCTGCTCCTCTTCTACGTGAACCGCCCCTGCGTCGTGGTGGGCCGCAACCAGAACCTCTTCCAGGAGGTGGC
GCTGCGGCGGGCGGCTGCCGACGGCGTTTCCGTCGCTCGCCGTGCCTCTGGCGGTGGCGCCGTCTTTCATGACGAGGGGAACCTCTGCCTCTGCTTCATCACGCACCGCACGCG
CTATGCACCGGAGAAGACAATCCAGCTGATCCGCCTTGGGCTCTGTGTGAATTATGCGATCGACCCTGCACGGCTGACCACGACAAGGCGGCACGACCTCTTCTTGGACGGAAA
AAAGATCACCGGATCTGCAATGCGGGTGCAGCGCGAAATTGCGTACCACCACTGCACGCTGCTCGTCGATACCCCACTGGCGTCGCTCGGTCGCTACCTTCACCCCGAAGGGGA
GTACGTGGCGTTCAAGACGTCGTCGGTGGGCTCGGTGCGAAGCCCTGTCACCACACTCGCGGAGTCGGTCCACATTGCGAGTGGGCAGGGCGCCATGGCCTCACTCAAGAGGA
ACATGGCGGAGTTTTTTCTAACTGAGGGTGATCGAGTGCTGGAAGCAGCGGCACCGTGGGAGCTCGACGTGAGGGAGCTGCGGCAGTCCTTCGCCACCGCACGTCACTGCTGC
GCGGACACGCCTCTCTTTTCCCTTGATGTTGTCGGAGCCGTCGCGGCGGACATGTCTTTCATCGAGGGCGAGGGCAGGCGGGCGGCCAGTGGTGACCTCGCCACCCTTGGCGA
GGCGGTTCACAAGGCTGCGTCGAAGGACTGGGCCTACGCGATGCCAGCCTTCACATCCACGGTGCTCCTCAGCAGCGGTGAGCTCCAGCGGCGCCTACAAGCGCTTTCCGTTTG
GCCGGATGTAGTGCGGCTATCCTCTCTCGCGGAGGAGCAGTTGCTGGCGGCACTGCAGCAATGTGTCTTTGCGGACTTGGTCGGCTGCGGGGAAGTCGTGGCAGAGACCGAA
GTGGGGTTGCACCTGCTTACCACAGTCGAGCATCGCCTCGTCACATCCGTTACTGTGAGACGCGCGCCGTCGACAGATGCCGCTACTCGTGCTGTGGCGCCCTTGGGCGGGTAC
TCGGGAGGATGGGTGGAGAGGTACCTTTCGGCCCTGCTGGTTGGCCACGCTTGTGATGCCGCTGTCGAAGGCCTGGAGAGCCTTGGCGACATCACAGCAGTCGTGCAGGGCCT
CCTGCACGAGACGGGGTCACTCTGCCCCGAACTGCCCGACGTAGCCCGCGACGCGGCGTTGCTAATGGTAGCGCGAGTGCTTCTGAATGTGTGGCGTGATAAGAATGTCTTTG
ATCTCTCGCGCTAATCCGTCAAGCCTTCACGCCACCGGGAGGTATGGGTGTCGTCTAATAAAGCTGTGGCCCGCAGGTACGGAAAGCGCGAGCGCATCAGGATGGAGGCCTCT
TCGCTTCGCCGAGACTCACGGACGTGGCCCTGAGTCTCGGCGACCGAGAATCCCGAAGGGGTCAGCGGTGTCGTGAAGCCCTTGTTGCCTCGTGTCCTCTCCTTCCCTCCACCCT
CTTTGCCATCGTTGTCCACGTCGATCATTCCAGCGCACCGTCTCTGTGTCACTGACTCGTGTTTGTTTATCTTCCCGCTTCTCTCGCCCGCACCCCCCTCGTTTTCCCCTCTCTCGCAC
GCGACCGTCAGTGTGGCAGCCGTCAGCTTTGGATGCTCGCTGTGCGTGTGTGTGCGCTTGCCGGTATAATTAATTAATTAAATTTAAATTTATACATTACCAGAATGTCTTGGTCG
TAACCTTTTCCTCCAACAGTTGAATCACTAAGACTGACAAAAGAGAAGAGATACAACAATAACCCAGTTGACAGCAGCAGTGACACTAGAGAAGGAACAATGCTGAGTTTACCT
CGATAATAAAGATAACAATAATAACAGGTGTGCAAAGGGACGCCAACCGTTGGTGTACGTCTCTTTTCTACTATCGCGGCGGTAGAAACAGAATTTTTCCATTTTTTGGGCGACC
CCTTCCGTTTACTTTTACCTCGATAATAAAGATAACAATAATAACAGGTGTGCAAAGGGACGCCAACCGTTGGTGTACGTCTCTTTTCTACTATCGCGGCGGTAGAAACAGAATTT
TTCCATTTTTTGGGCGACCCCTTCCGTTTACTTTTACCTCGATAATAAAGATAACAATAATAACAGGTGTGCAAAGGGACGCCAACCGTTGGTGTACGTCTCTTTTCTACTATCGCG
GCGGTAGAAACAGAATTTTTCCATTTTTTGGGCGACCCCTTCCGTTTACTTTTACCTCGATAATAAAGATAACAATAATAACAGGTGTGCAAAGGGACGCCAACCGTTGGTGTAC
GTCTCTTTTCTACTATCGCGGCGGTAGAAACAGAATTTTTCCATTTTTTGGGCGACCCCTTCCGTTTACTTTTACCTCGATAATAAAGATAACAATAATAACAGGTGTGCAAAGGG
ACGCCAACCGTTGGTGTACGTCTCTTTTCTACTATCGCGGCGGGAATATTTATCGGCGATATATTAA	  

Anotação:	  



Anotação:	  



Anotação:	  

1-‐	  Anotação	  de	  nucleo0deos:	  

TCTACCGCAAACAACACCGTTGAAGTGGTCGTGAGGCGCGGAGAGAGAGGGGGGGGTGAGGAGTTGGTA
T	  
GCTTTCCCTACCTGTGCGTCTACCATTGGCAGTGTAGTCCTCTGAGATGCCTCATTGGCGGTACTCTGACCTC
GCTTTTCCTCTCTCCCGTTCGCTGAGCCGTGACTTCTGCTCTGGTTGTGGCGGTAGGCTAGGGGAGGGAGG
GGGAGGGGGGACGGCGGTGTTCGTGCCTCCCCCTCTTGCTTGTGGAGATGCAGGCATGTTTTGCATGTGCT
GAGGACAACGATGTACACTGGGCTGCAACCTGGAAGTGTGGGGCAGAGAGAGAGGCTCGAGGAATGGAG
CATGGAGGCTCATGGAGAGGTCTTGTGGTGCGTTTGATGTGGTGGCATCACACACCTCACTCGAAAACTACT
CGCCAGCGAGCCTCTCCTTTCCCGCATGCGTGTTGGCTCTCTTCCTCTTCTCTCTTCCGGTCTCGGCTCTTCTTC
AGGGCAGCGCCAACCAGCCGCAAAAACAAAGCGAGGCACAGAGGAGGAGTACTCACGACACGAGTAATG
CCGAAGCAGGTCATTTCATGCAGCAAACATGCCCGGCAGGAGAAACGCCATGGCGCTGTCCGCCGGACTGC
AGGTGTGCCTATGGCGAGCGCCCCCTCCCCCCTCACTGAGCGCGTGCGTGCCGGCACGCCTGCGCACCATC
GCCACGCGTCCTTTTTTGGTTTGCAGGCGATTGGGCTCTTTCGTCCTCTCAACCTTCACGACATTTGCGCCTCC
GTCTCCTGCCTCGCACACTCCCTCACCTCCTCCCTCCCTCTTTCTCTCTTCCCCTTCCCTTCCTTCGACGCCGGC
GCCACGCGCACACAGGCACAGGGACAGACACACCTATGGACAGCGTGCTCGTGTGCAAACATGTGGCAGA
CTCTGCGGCAGCGATATCGTCTTCAGCCCACATCCCTCGCAGCCTTCCTGGAGTCCAACTGCACGGTGTCGA
AGTCTCCGACGGCGGCGCTACACCGCAACTCGAGCCTCGTCGTCGCCGAAACCAACAGCCTCTGCATCTTCG
AAAACCTCGTCGCAGAGGAATCACTCGCTCGTGGTCTTTCCCTCGACAAGACGCAGCGGCTGCTCCTCTTCT
ACGTGAACCGCCCCTGCGTCGTGGTGGGCCGCAACCAGAACCTCTTCCAGGA	  

Regiões	  reguladoras	  

tRNA	  

Padrões	  específicos	  

CDS	  

rRNA	  

Elementos	  repeHHvos	  



Anotação:	  

2-‐	  Anotação	  de	  proteínas	  

Conjunto	  de	  CDS	  

	  	  	  	  	  	  	  	  Banco	  de	  dados:	  
	  

-‐ 	  GeneBank	  
-‐ 	  Uniprot	  
-‐ 	  Interpro,	  etc...	  

BLAST	  

-‐ 	  Proteína	  nomeadas	  
-‐ 	  Proteína	  hipotéHca	  
conservada	  
-‐ 	  Proteína	  hipotéHca	  



Anotação:	  

3-‐	  Anotação	  de	  processos:	  

Proteínas	  anotadas	  
BLAST	  

	  1	  –	  Processo	  biológico	  
	  2	  –	  Função	  molecular	  
	  3	  –	  Componentes	  celulares	  





Anotação:	  

Anotação	  automáNca	  

Anotação	  manual	  e	  curadoria	  

Glimmer	  

Repet	  Masker	  
BLAST	  

RBSfinder	  
tRNAscan	  
GeneMark	  

GeneScan	  



Geração	  das	  Reads	  

Montagem	  do	  genoma	  

Anotação	  

Análise:	  comparação	  de	  genomas	  

Sequenciamento	  de	  genomas:	  



Comparação	  de	  genomas:	  



Comparação	  de	  genomas:	  



Anotação	  manual	  de	  proteínas	  completas	  



Anotação	  manual	  de	  proteínas	  completas	  



Comparação	  de	  genomas	  

Inversão	   Duplicação/deleção	  

Alteração	  da	  sintenia	  


