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TCTACCGCAAACAACACCGTCGAGGTGACTTACGAGGATACTCTCCCCAAGGTTGTACCGACTAACGCAGAGTGAAGTGGTCGTGAGGCGCGGAGAGAGAGGGGGGGGTGAGG
AGTTGGTATGCTTTCCCTACCTGTGCGTCTACCATTGGCAGTGTAGTCCTCTGAGATGCCTCATTGGCGGTACTCTGACCTCGCTTTTCCTCTCTCCCGTTCGCTGAGCCGTGACTTCTG
CTCTGGTTGTGGCGGTAGGCTAGGGGAGGGAGGGGGAGGGGGGACGGCGGTGTTCGTGCCTCCCCCTCTTGCTTGTGGAGATGCAGGCATGTTTTGCATGTGCTGAGGACAAC
GATGTACACTGGGCTGCAACCTGGAAGTGTGGGGCAGAGAGAGAGGCTCGAGGAATGGAGCATGGAGGCTCATGGAGAGGTCTTGTGGTGCGTTTGATGTGGTGGCATCACACA
CCTCACTCGAAAACTACTCGCCAGCGAGCCTCTCCTTTCCCGCATGCGTGTTGGCTCTCTTCCTCTTCTCTCTTCCGGTCTCGGCTCTTCTTCAGGGCAGCGCCAACCAGCCGCAAAA
ACAAAGCGAGGCACAGAGGAGGAGTACTCACGACACGAGTAATGCCGAAGCAGGTCATTTCATGCAGCAAACATGCCCGGCAGGAGAAACGCCATGGCGCTGTCCGCCGGACTG
CAGGTGTGCCTATGGCGAGCGCCCCCTCCCCCCTCACTGAGCGCGTGCGTGCCGGCACGCCTGCGCACCATCGCCACGCGTCCTTTTTTGGTTTGCAGGCGATTGGGCTCTTTCGTC
CTCTCAACCTTCACGACATTTGCGCCTCCGTCTCCTGCCTCGCACACTCCCTCACCTCCTCCCTCCCTCTTTCTCTCTTCCCCTTCCCTTCCTTCGACGCCGGCGCCACGCGCACACAGG
CACAGGGACAGACACACCTATGGACAGCGTGCTCGTGTGCAAACATGTGGCAGACTCTGCGGCAGCGATATCGTCTTCAGCCCACATCCCTCGCAGCCTTCCTGGAGTCCAACTGC
ACGGTGTCGAAGTCTCCGACGGCGGCGCTACACCGCAACTCGAGCCTCGTCGTCGCCGAAACCAACAGCCTCTGCATCTTCGAAAACCTCGTCGCAGAGGAATCACTCGCTCGTGG
TCTTTCCCTCGACAAGACGCAGCGGCTGCTCCTCTTCTACGTGAACCGCCCCTGCGTCGTGGTGGGCCGCAACCAGAACCTCTTCCAGGAGGTGGCGCTGCGGCGGGCGGCTGCC
GACGGCGTTTCCGTCGCTCGCCGTGCCTCTGGCGGTGGCGCCGTCTTTCATGACGAGGGGAACCTCTGCCTCTGCTTCATCACGCACCGCACGCGCTATGCACCGGAGAAGACAAT
CCAGCTGATCCGCCTTGGGCTCTGTGTGAATTATGCGATCGACCCTGCACGGCTGACCACGACAAGGCGGCACGACCTCTTCTTGGACGGAAAAAAGATCACCGGATCTGCAATGC
GGGTGCAGCGCGAAATTGCGTACCACCACTGCACGCTGCTCGTCGATACCCCACTGGCGTCGCTCGGTCGCTACCTTCACCCCGAAGGGGAGTACGTGGCGTTCAAGACGTCGTCG
GTGGGCTCGGTGCGAAGCCCTGTCACCACACTCGCGGAGTCGGTCCACATTGCGAGTGGGCAGGGCGCCATGGCCTCACTCAAGAGGAACATGGCGGAGTTTTTTCTAACTGAG
GGTGATCGAGTGCTGGAAGCAGCGGCACCGTGGGAGCTCGACGTGAGGGAGCTGCGGCAGTCCTTCGCCACCGCACGTCACTGCTGCGCGGACACGCCTCTCTTTTCCCTTGATG
TTGTCGGAGCCGTCGCGGCGGACATGTCTTTCATCGAGGGCGAGGGCAGGCGGGCGGCCAGTGGTGACCTCGCCACCCTTGGCGAGGCGGTTCACAAGGCTGCGTCGAAGGAC
TGGGCCTACGCGATGCCAGCCTTCACATCCACGGTGCTCCTCAGCAGCGGTGAGCTCCAGCGGCGCCTACAAGCGCTTTCCGTTTGGCCGGATGTAGTGCGGCTATCCTCTCTCGCG
GAGGAGCAGTTGCTGGCGGCACTGCAGCAATGTGTCTTTGCGGACTTGGTCGGCTGCGGGGAAGTCGTGGCAGAGACCGAAGTGGGGTTGCACCTGCTTACCACAGTCGAGCAT
CGCCTCGTCACATCCGTTACTGTGAGACGCGCGCCGTCGACAGATGCCGCTACTCGTGCTGTGGCGCCCTTGGGCGGGTACTCGGGAGGATGGGTGGAGAGGTACCTTTCGGCCC
TGCTGGTTGGCCACGCTTGTGATGCCGCTGTCGAAGGCCTGGAGAGCCTTGGCGACATCACAGCAGTCGTGCAGGGCCTCCTGCACGAGACGGGGTCACTCTGCCCCGAACTGCC
CGACGTAGCCCGCGACGCGGCGTTGCTAATGGTAGCGCGAGTGCTTCTGAATGTGTGGCGTGATAAGAATGTCTTTGATCTCTCGCGCTAATCCGTCAAGCCTTCACGCCACCGGGA
GGTATGGGTGTCGTCTAATAAAGCTGTGGCCCGCAGGTACGGAAAGCGCGAGCGCATCAGGATGGAGGCCTCTTCGCTTCGCCGAGACTCACGGACGTGGCCCTGAGTCTCGGCG
ACCGAGAATCCCGAAGGGGTCAGCGGTGTCGTGAAGCCCTTGTTGCCTCGTGTCCTCTCCTTCCCTCCACCCTCTTTGCCATCGTTGTCCACGTCGATCATTCCAGCGCACCGTCTCT
GTGTCACTGACTCGTGTTTGTTTATCTTCCCGCTTCTCTCGCCCGCACCCCCCTCGTTTTCCCCTCTCTCGCACGCGACCGTCAGTGTGGCAGCCGTCAGCTTTGGATGCTCGCTGTGC
GTGTGTGTGCGCTTGCCGGTATAATTAATTAATTAAATTTAAATTTATACATTACCAGAATGTCTTGGTCGTAACCTTTTCCTCCAACAGTTGAATCACTAAGACTGACAAAAGAGAAGA
GATACAACAATAACCCAGTTGACAGCAGCAGTGACACTAGAGAAGGAACAATGCTGAGTTTACCTCGATAATAAAGATAACAATAATAACAGGTGTGCAAAGGGACGCCAACCGTT
GGTGTACGTCTCTTTTCTACTATCGCGGCGGTAGAAACAGAATTTTTCCATTTTTTGGGCGACCCCTTCCGTTTACTTTTACCTCGATAATAAAGATAACAATAATAACAGGTGTGCAAA
GGGACGCCAACCGTTGGTGTACGTCTCTTTTCTACTATCGCGGCGGTAGAAACAGAATTTTTCCATTTTTTGGGCGACCCCTTCCGTTTACTTTTACCTCGATAATAAAGATAACAATA
ATAACAGGTGTGCAAAGGGACGCCAACCGTTGGTGTACGTCTCTTTTCTACTATCGCGGCGGTAGAAACAGAATTTTTCCATTTTTTGGGCGACCCCTTCCGTTTACTTTTACCTCGA
TAATAAAGATAACAATAATAACAGGTGTGCAAAGGGACGCCAACCGTTGGTGTACGTCTCTTTTCTACTATCGCGGCGGTAGAAACAGAATTTTTCCATTTTTTGGGCGACCCCTTCC
GTTTACTTTTACCTCGATAATAAAGATAACAATAATAACAGGTGTGCAAAGGGACGCCAACCGTTGGTGTACGTCTCTTTTCTACTATCGCGGCGGGAATATTTATCGGCGATATATTAA	
  

Anotação:	
  



TCTACCGCAAACAACACCGTCGAGGTGACTTACGAGGATACTCTCCCCAAGGTTGTACCGACTAACGCAGAGTGAAGTGGTCGTGAGGCGCGGAGAGAGAGGGGGGGGTGAGG
AGTTGGTATGCTTTCCCTACCTGTGCGTCTACCATTGGCAGTGTAGTCCTCTGAGATGCCTCATTGGCGGTACTCTGACCTCGCTTTTCCTCTCTCCCGTTCGCTGAGCCGTGACTTCTG
CTCTGGTTGTGGCGGTAGGCTAGGGGAGGGAGGGGGAGGGGGGACGGCGGTGTTCGTGCCTCCCCCTCTTGCTTGTGGAGATGCAGGCATGTTTTGCATGTGCTGAGGACAAC
GATGTACACTGGGCTGCAACCTGGAAGTGTGGGGCAGAGAGAGAGGCTCGAGGAATGGAGCATGGAGGCTCATGGAGAGGTCTTGTGGTGCGTTTGATGTGGTGGCATCACACA
CCTCACTCGAAAACTACTCGCCAGCGAGCCTCTCCTTTCCCGCATGCGTGTTGGCTCTCTTCCTCTTCTCTCTTCCGGTCTCGGCTCTTCTTCAGGGCAGCGCCAACCAGCCGCAAAA
ACAAAGCGAGGCACAGAGGAGGAGTACTCACGACACGAGTAATGCCGAAGCAGGTCATTTCATGCAGCAAACATGCCCGGCAGGAGAAACGCCATGGCGCTGTCCGCCGGACTG
CAGGTGTGCCTATGGCGAGCGCCCCCTCCCCCCTCACTGAGCGCGTGCGTGCCGGCACGCCTGCGCACCATCGCCACGCGTCCTTTTTTGGTTTGCAGGCGATTGGGCTCTTTCGTC
CTCTCAACCTTCACGACATTTGCGCCTCCGTCTCCTGCCTCGCACACTCCCTCACCTCCTCCCTCCCTCTTTCTCTCTTCCCCTTCCCTTCCTTCGACGCCGGCGCCACGCGCACACAGG
CACAGGGACAGACACACCTATGGACAGCGTGCTCGTGTGCAAACATGTGGCAGACTCTGCGGCAGCGATATCGTCTTCAGCCCACATCCCTCGCAGCCTTCCTGGAGTCCAACTGC
ACGGTGTCGAAGTCTCCGACGGCGGCGCTACACCGCAACTCGAGCCTCGTCGTCGCCGAAACCAACAGCCTCTGCATCTTCGAAAACCTCGTCGCAGAGGAATCACTCGCTCGTGG
TCTTTCCCTCGACAAGACGCAGCGGCTGCTCCTCTTCTACGTGAACCGCCCCTGCGTCGTGGTGGGCCGCAACCAGAACCTCTTCCAGGAGGTGGCGCTGCGGCGGGCGGCTGCC
GACGGCGTTTCCGTCGCTCGCCGTGCCTCTGGCGGTGGCGCCGTCTTTCATGACGAGGGGAACCTCTGCCTCTGCTTCATCACGCACCGCACGCGCTATGCACCGGAGAAGACAAT
CCAGCTGATCCGCCTTGGGCTCTGTGTGAATTATGCGATCGACCCTGCACGGCTGACCACGACAAGGCGGCACGACCTCTTCTTGGACGGAAAAAAGATCACCGGATCTGCAATGC
GGGTGCAGCGCGAAATTGCGTACCACCACTGCACGCTGCTCGTCGATACCCCACTGGCGTCGCTCGGTCGCTACCTTCACCCCGAAGGGGAGTACGTGGCGTTCAAGACGTCGTCG
GTGGGCTCGGTGCGAAGCCCTGTCACCACACTCGCGGAGTCGGTCCACATTGCGAGTGGGCAGGGCGCCATGGCCTCACTCAAGAGGAACATGGCGGAGTTTTTTCTAACTGAG
GGTGATCGAGTGCTGGAAGCAGCGGCACCGTGGGAGCTCGACGTGAGGGAGCTGCGGCAGTCCTTCGCCACCGCACGTCACTGCTGCGCGGACACGCCTCTCTTTTCCCTTGATG
TTGTCGGAGCCGTCGCGGCGGACATGTCTTTCATCGAGGGCGAGGGCAGGCGGGCGGCCAGTGGTGACCTCGCCACCCTTGGCGAGGCGGTTCACAAGGCTGCGTCGAAGGAC
TGGGCCTACGCGATGCCAGCCTTCACATCCACGGTGCTCCTCAGCAGCGGTGAGCTCCAGCGGCGCCTACAAGCGCTTTCCGTTTGGCCGGATGTAGTGCGGCTATCCTCTCTCGCG
GAGGAGCAGTTGCTGGCGGCACTGCAGCAATGTGTCTTTGCGGACTTGGTCGGCTGCGGGGAAGTCGTGGCAGAGACCGAAGTGGGGTTGCACCTGCTTACCACAGTCGAGCAT
CGCCTCGTCACATCCGTTACTGTGAGACGCGCGCCGTCGACAGATGCCGCTACTCGTGCTGTGGCGCCCTTGGGCGGGTACTCGGGAGGATGGGTGGAGAGGTACCTTTCGGCCC
TGCTGGTTGGCCACGCTTGTGATGCCGCTGTCGAAGGCCTGGAGAGCCTTGGCGACATCACAGCAGTCGTGCAGGGCCTCCTGCACGAGACGGGGTCACTCTGCCCCGAACTGCC
CGACGTAGCCCGCGACGCGGCGTTGCTAATGGTAGCGCGAGTGCTTCTGAATGTGTGGCGTGATAAGAATGTCTTTGATCTCTCGCGCTAATCCGTCAAGCCTTCACGCCACCGGGA
GGTATGGGTGTCGTCTAATAAAGCTGTGGCCCGCAGGTACGGAAAGCGCGAGCGCATCAGGATGGAGGCCTCTTCGCTTCGCCGAGACTCACGGACGTGGCCCTGAGTCTCGGCG
ACCGAGAATCCCGAAGGGGTCAGCGGTGTCGTGAAGCCCTTGTTGCCTCGTGTCCTCTCCTTCCCTCCACCCTCTTTGCCATCGTTGTCCACGTCGATCATTCCAGCGCACCGTCTCT
GTGTCACTGACTCGTGTTTGTTTATCTTCCCGCTTCTCTCGCCCGCACCCCCCTCGTTTTCCCCTCTCTCGCACGCGACCGTCAGTGTGGCAGCCGTCAGCTTTGGATGCTCGCTGTGC
GTGTGTGTGCGCTTGCCGGTATAATTAATTAATTAAATTTAAATTTATACATTACCAGAATGTCTTGGTCGTAACCTTTTCCTCCAACAGTTGAATCACTAAGACTGACAAAAGAGAAGA
GATACAACAATAACCCAGTTGACAGCAGCAGTGACACTAGAGAAGGAACAATGCTGAGTTTACCTCGATAATAAAGATAACAATAATAACAGGTGTGCAAAGGGACGCCAACCGTT
GGTGTACGTCTCTTTTCTACTATCGCGGCGGTAGAAACAGAATTTTTCCATTTTTTGGGCGACCCCTTCCGTTTACTTTTACCTCGATAATAAAGATAACAATAATAACAGGTGTGCAAA
GGGACGCCAACCGTTGGTGTACGTCTCTTTTCTACTATCGCGGCGGTAGAAACAGAATTTTTCCATTTTTTGGGCGACCCCTTCCGTTTACTTTTACCTCGATAATAAAGATAACAATA
ATAACAGGTGTGCAAAGGGACGCCAACCGTTGGTGTACGTCTCTTTTCTACTATCGCGGCGGTAGAAACAGAATTTTTCCATTTTTTGGGCGACCCCTTCCGTTTACTTTTACCTCGA
TAATAAAGATAACAATAATAACAGGTGTGCAAAGGGACGCCAACCGTTGGTGTACGTCTCTTTTCTACTATCGCGGCGGTAGAAACAGAATTTTTCCATTTTTTGGGCGACCCCTTCC
GTTTACTTTTACCTCGATAATAAAGATAACAATAATAACAGGTGTGCAAAGGGACGCCAACCGTTGGTGTACGTCTCTTTTCTACTATCGCGGCGGGAATATTTATCGGCGATATATTAA	
  

Anotação:	
  



Anotação:	
  



Anotação:	
  

1-­‐	
  Anotação	
  de	
  nucleo0deos:	
  

TCTACCGCAAACAACACCGTTGAAGTGGTCGTGAGGCGCGGAGAGAGAGGGGGGGGTGAGGAGTTGGTAT	
  
GCTTTCCCTACCTGTGCGTCTACCATTGGCAGTGTAGTCCTCTGAGATGCCTCATTGGCGGTACTCTGACCTCGC
TTTTCCTCTCTCCCGTTCGCTGAGCCGTGACTTCTGCTCTGGTTGTGGCGGTAGGCTAGGGGAGGGAGGGGG
AGGGGGGACGGCGGTGTTCGTGCCTCCCCCTCTTGCTTGTGGAGATGCAGGCATGTTTTGCATGTGCTGAGG
ACAACGATGTACACTGGGCTGCAACCTGGAAGTGTGGGGCAGAGAGAGAGGCTCGAGGAATGGAGCATGG
AGGCTCATGGAGAGGTCTTGTGGTGCGTTTGATGTGGTGGCATCACACACCTCACTCGAAAACTACTCGCCAG
CGAGCCTCTCCTTTCCCGCATGCGTGTTGGCTCTCTTCCTCTTCTCTCTTCCGGTCTCGGCTCTTCTTCAGGGCA
GCGCCAACCAGCCGCAAAAACAAAGCGAGGCACAGAGGAGGAGTACTCACGACACGAGTAATGCCGAAGC
AGGTCATTTCATGCAGCAAACATGCCCGGCAGGAGAAACGCCATGGCGCTGTCCGCCGGACTGCAGGTGTGC
CTATGGCGAGCGCCCCCTCCCCCCTCACTGAGCGCGTGCGTGCCGGCACGCCTGCGCACCATCGCCACGCGTC
CTTTTTTGGTTTGCAGGCGATTGGGCTCTTTCGTCCTCTCAACCTTCACGACATTTGCGCCTCCGTCTCCTGCCT
CGCACACTCCCTCACCTCCTCCCTCCCTCTTTCTCTCTTCCCCTTCCCTTCCTTCGACGCCGGCGCCACGCGCAC
ACAGGCACAGGGACAGACACACCTATGGACAGCGTGCTCGTGTGCAAACATGTGGCAGACTCTGCGGCAGC
GATATCGTCTTCAGCCCACATCCCTCGCAGCCTTCCTGGAGTCCAACTGCACGGTGTCGAAGTCTCCGACGGC
GGCGCTACACCGCAACTCGAGCCTCGTCGTCGCCGAAACCAACAGCCTCTGCATCTTCGAAAACCTCGTCGCA
GAGGAATCACTCGCTCGTGGTCTTTCCCTCGACAAGACGCAGCGGCTGCTCCTCTTCTACGTGAACCGCCCCT
GCGTCGTGGTGGGCCGCAACCAGAACCTCTTCCAGGA	
  

Regiões	
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tRNA	
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  específicos	
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rRNA	
  

Elementos	
  repeHHvos	
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2-­‐	
  Anotação	
  de	
  proteínas	
  

Conjunto	
  de	
  CDS	
  

	
  	
  	
  	
  	
  	
  	
  	
  Banco	
  de	
  dados:	
  

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

BLAST	
  

-­‐ 	
  Proteína	
  nomeadas	
  
-­‐ 	
  Proteína	
  hipotéHca	
  conservada	
  
-­‐ 	
  Proteína	
  hipotéHca	
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3-­‐	
  Anotação	
  de	
  processos:	
  

Proteínas	
  anotadas	
  
BLAST	
  

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

Anotação	
  manual	
  e	
  curadoria	
  

Glimmer	
  

Repet	
  Masker	
  
BLAST	
  

RBSfinder	
  
tRNAscan	
  
GeneMark	
  

GeneScan	
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Comparação	
  de	
  genomas:	
  



Tutorial:	
  

•  Tutorial:	
  hPp://pinguim.fmrp.usp.br/artemis/	
  

•  Anotação	
  manual	
  de	
  proteínas	
  completas;	
  

•  Curadoria	
  de	
  um	
  genoma	
  anotado;	
  
•  Comparação	
  de	
  três	
  genomas;	
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