
9/13/10	
  

1	
  

Sequence	
  databases	
  and	
  online	
  
genomics	
  tools	
  

Bioinforma5cs	
  

•  Mul*ple	
  levels	
  from	
  users	
  to	
  developers	
  

•  Custom	
  or	
  general	
  use	
  tools	
  for	
  data	
  analysis	
  

•  Similar	
  tools	
  available	
  from	
  different	
  sources	
  

•  Tools	
  and	
  databases	
  are	
  interconnected	
  
•  There	
  are	
  oAen	
  mul*ple	
  ways	
  to	
  reach	
  an	
  
objec*ve	
  

•  A	
  lot	
  of	
  tools	
  and	
  informa*on	
  are	
  freely	
  
available	
  in	
  the	
  Web.	
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Sequence	
  databases	
  

•  DDBJ:	
  DNA	
  Data	
  bank	
  of	
  Japan	
  

•  EMBL:	
  European	
  Molecular	
  Biology	
  Laboratory	
  

•  NCBI:	
  Na*onal	
  Center	
  for	
  Biotechnology	
  Informa*on	
  

•  UniProt:	
  (Universal	
  Protein	
  Resource)	
  

–  Swiss	
  Prot	
  (Manually	
  curated)	
  

–  TrEMBL	
  (automated	
  annota*on)	
  

Entrez	
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Entrez	
  –	
  Nucleo*de	
  database	
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GenBank	
  
record:	
  

GenBank	
  record	
  
(fasta	
  format):	
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GB	
  Protein	
  
record:	
  

Protein	
  sequence	
  
in	
  fasta	
  format:	
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Searching	
  GenBank	
  

RefSeq	
  



9/13/10	
  

7	
  

UniProt	
  

Next-­‐gen	
  
sequence	
  
databases	
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ORF	
  Finder	
  (Open	
  Reading	
  Frame	
  
Finder)	
  

•  Graphical analysis tool  which finds all ORFs in a 
sequence 

•  Looks for start and stop codons 
•  Different displays: 

–  Graphical view of ORFs 
–  Translated DNA sequence 
–  Nucleotide sequence 
–  Amino acid sequence 

•  Integral TBLASTN and BLASTP 
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Primer3:	
  Primer	
  design	
  

Spidey	
  
•  Uses	
  BLAST	
  to	
  align	
  spliced	
  cDNA	
  sequences	
  to	
  genomic	
  DNA.	
  

•  Outputs	
  a	
  list	
  of	
  the	
  exons	
  and	
  introns,	
  the	
  alignments	
  and	
  a	
  
protein	
  transla*on	
  for	
  each	
  exon	
  

•  May	
  be	
  used	
  for	
  interspecies	
  alignments	
  by	
  selec*ng	
  
divergent	
  species	
  

•  User	
  can	
  determine	
  the	
  alignment	
  stringency	
  	
  	
  

•  Sorts	
  the	
  BLASToutput	
  by	
  score	
  and	
  then	
  uses	
  splice	
  matrices	
  
to	
  assign	
  intron/exon	
  boundaries	
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Mul5ple	
  sequence	
  alignment	
  

•  Maximize	
  the	
  number	
  of	
  similar	
  lebers	
  (aa	
  or	
  nt)	
  per	
  
column	
  

•  Find	
  func*onally	
  important	
  sites	
  

•  Alignments	
  can	
  be	
  viewed	
  and	
  edited	
  in	
  Jalview,	
  
GeneDoc,	
  and	
  other	
  programs	
  

Progressive	
  Alignment	
  

•  Start	
  by	
  finding	
  the	
  pair-­‐wise	
  alignment	
  of	
  the	
  two	
  
most	
  related	
  sequences	
  

•  Add	
  new	
  (less	
  related)	
  sequences,	
  one	
  at	
  a	
  *me	
  to	
  
the	
  first	
  pair-­‐wise	
  alignment	
  

•  Very	
  sensi*ve	
  to	
  ini*al	
  alignments	
  (par*cularly	
  for	
  
distantly	
  related	
  sequences)	
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BOXSHADE:	
  

Input	
  ALN	
  file	
  from	
  CLUSTAL	
  W	
  

BOSXSHADE	
  output:	
  postscript	
  file	
  


