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Bioinforma3cs	
  resources	
  	
  

	
  
	
  
	
  
	
  
	
  

1.	
  	
  	
  Data	
  (Locally	
  or	
  otherwise)	
  

2.	
  	
  Tools	
  (so=wares	
  and	
  
databases)	
  to	
  handle	
  Data	
  

(see	
  1.)	
  

BIOINFORMATICS	
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  1.)	
  

BIOINFORMATICS	
  

You	
  need	
  both	
  	
  
Data	
  and	
  right	
  tools	
  	
  
	
  (resources)	
  to	
  do	
  	
  
Amazing	
  research	
  



1.	
  Data	
  

•  What	
  data	
  is	
  available?	
  
•  How	
  much	
  data	
  is	
  out	
  there	
  related	
  to	
  mine?	
  
•  Where	
  do	
  I	
  get	
  the	
  data?	
  
•  What	
  data	
  is	
  relevant	
  to	
  mine?	
  
•  How	
  much	
  has	
  been	
  done	
  on	
  my	
  topic?	
  

…etc	
  
	
  
	
  
	
  



(Un)fortunately..	
  



(Un)fortunately..	
  

Cita1on:	
  Lathe,	
  W.,	
  Williams,	
  J.,	
  Mangan,	
  M.	
  &	
  Karolchik,	
  D.	
  (2008)	
  
	
  Genomic	
  Data	
  Resources:	
  Challenges	
  and	
  Promises.	
  Nature	
  Educa1on	
  1(3):2	
  



1.	
  Data:	
  modern	
  technology	
  
•  Lower	
  cost	
  
•  Improved	
  efficiency	
  	
  

–  The	
  sequencers	
  have	
  GREATLY	
  increased	
  the	
  rate	
  at	
  
which	
  data	
  is	
  being	
  produced.	
  

–  	
  The	
  sequencers	
  have	
  GREATLY	
  increased	
  the	
  amount	
  
of	
  biological	
  data	
  produced	
  at	
  a	
  FASTER	
  rate.	
  

•  Both	
  supersede	
  the	
  rate	
  at	
  which	
  data	
  can	
  be	
  interpreted.	
  
 
	
   Computing power    

+  
access to information (data)  

+  
right software (tools)   

increase rate at answering 
research questions  

+  
new discoveries 



1.	
  Data(bases)	
  
Database:	
  a	
  structured	
  set	
  of	
  data	
  held	
  in	
  a	
  computer,	
  especially	
  one	
  that	
  is	
  accessible	
  

in	
  various	
  ways.	
  
	
  Sequence	
  Databases	
  

Primary	
  (DNA):	
  
Consist	
  of	
  data	
  derived	
  experimentally,	
  e.g.	
  nucleo1de	
  sequences	
  
and	
  3D	
  structures.	
  The	
  three,	
  cooperate	
  to	
  make	
  publicly	
  
available	
  sequences	
  available	
  

•  GenBank	
  (USA),	
  h`p://www.ncbi.nlm.nih.gov/
nucleo1de/	
  	
  

•  European	
  Nucleo1de	
  Archive	
  (Europe)	
  h`p://
www.ebi.ac.uk/ena	
  	
  and	
  	
  

•  DNA	
  Database	
  of	
  Japan.	
  h`p://www.ddbj.nig.ac.jp/	
  	
  	
  

Secondary	
  databases:	
  
Data	
  is	
  derived	
  from	
  analysis	
  or	
  treatment	
  of	
  primary	
  data,	
  such	
  secondary	
  structures,	
  
hydrophobicity	
  plots,	
  and	
  domains	
  are	
  stored	
  

	
  
	
  



Protein	
  sequence	
  databases	
  

l  Uniprot (Universal protein resource): Database of protein sequences, and 
functional information. 

l  Swiss-prot (548,208): Manually annotated and reviewed 

l  TrEMBL (46,714,516): Automatically annotated and not reviewed 

l  PIR: Protein information resource 

–  http://www.uniprot.org/ 

– http://pir.georgetown.edu/  

	
  
	
  
	
  



More…	
  
•  PROSITE: Patterns of amino acids- For example N-glycosylation site 

motif takes the form: 

 N{P}[ST]{P} 

To mean:  Asn, followed by anything but Pro, followed by either Ser or Thr, followed 
by anything but Pro 

 

 
 

•  PRODOM: Database of Protein domain families: 
http://prodom.prabi.fr/prodom/current/html/home.php  

Other Databases include:  SMART; PROSITE; NCBI;  CATH 

 

 



1.	
  Data(bases)	
  
•  PFAM: Protein families database of alignments and HMM 

http://pfam.xfam.org/  

•  PRINTS: Protein “fingerprints” i.e. conserved motifs to characterise 
protein family 

–    http://www.bioinf.manchester.ac.uk/dbbrowser/PRINTS/index.php
  

•  SignalP: Predicts signal peptide prediction including cleavage site 
prediction http://www.cbs.dtu.dk/services/SignalP/  

	
  



1.	
  Data(bases)	
  
•  Interpro: provides functional analysis of proteins by classifying them 

into families and predicting domains and important sites. 
http://www.ebi.ac.uk/interpro/ 



Metabollic pathways 

BRENDA: comprehensive enzyme information 

 http://www.brenda-enzymes.org/ 

KEGG pathway DB (Kyoto Encyclopaedia of Genes and Genomes) 

  http://www.genome.jp/kegg/  

Reactome 

 http://www.reactome.org/  



Genomic	
  databases	
  



Protein	
  structure	
  databases	
  
l  Protein Databank (PDB) consists of experimentally validated 

protein structure e.g. x-ray crystallography, NMR. 

l  ModBase: A database of annotated comparative protein structure 
models Modelled proteins) 

l  SCOP: Structural classification of Proteins Depending on α ; β ; α
+β ; membrane & cell surface proteins; small proteins; coiled coil 
proteins, etc.    

l  CATH: hierarchical domain classification of protein structures in the 
Protein Data Bank (Class | Architecture | Topology | Homologous 
super-families)	
  



So=ware	
  tools	
  

	
  
	
  
	
  

• Journals	
  	
  
e.g.	
  Bioinforma)cs,	
  Nucleic	
  Acids	
  Research,	
  Journal	
  of	
  
Molecular	
  Biology,	
  Protein	
  science	
  publish	
  papers	
  on	
  cucng	
  
edge	
  developments	
  and	
  innova1ons	
  in	
  computa1onal	
  
biology	
  methods	
  
	
  
	
  
• Most	
  biological	
  databases	
  have	
  sodware	
  resource	
  lis1ngs-­‐	
  
e.g.	
  Sequence	
  searching,	
  visualisa1on	
  resources	
  (genome	
  /	
  
alignment	
  /	
  genome	
  level).	
  

	
  
• Web	
  servers:	
  “Simple”	
  web	
  implementa1on	
  of	
  the	
  
sodwares.	
  Clear	
  inputs,	
  outputs,	
  parameters,	
  graphical	
  data	
  
representa1on	
  and	
  downloadable	
  results.	
  www.ebi.ac.uk	
  

Examples?	
  



Where	
  to	
  get	
  informa3on	
  
u  Journal	
  Website:	
  Almost	
  every	
  major	
  journal	
  provides	
  a	
  web	
  access	
  to	
  

abstracts	
  is	
  usually	
  free,	
  even	
  when	
  the	
  content	
  is	
  subscrip1on.	
  
u  E-­‐journals:	
  Some electronic journals are online-only journals; some are online 

versions of printed journals, and some consist of the online equivalent of a 
printed journal, but with additional online-only (sometimes video and interactive 
media) material.	
  





Informa3on	
  
u  Servers	
  (eg	
  NCBI	
  Pubmed;	
  Google	
  scholar;	
  SCOPUS)	
  A	
  search	
  engine	
  to	
  search	
  

references	
  and	
  abstracts	
  on	
  life	
  sciences	
  and	
  biomedical	
  topics	
  in	
  mul1ple	
  
databases	
  	
  

	
  



In	
  a	
  nutshell	
  

	
  
Lots	
  of	
  data	
  available…	
  
	
  
More	
  data	
  being	
  produced	
  …..	
  
	
  
A	
  ton	
  of	
  sodware	
  out	
  there..	
  
	
  
And	
  new,	
  be`er	
  computa1onal	
  algorithms	
  being	
  
produced…	
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