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MOST	  MATERIALS	  ARE	  FROM:	  hKp://www.ebi.ac.uk/training/online/course-‐list	  
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Three	  internaBonal	  nucleoBde	  
sequence	  databases	  
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The	  European	  Bioinforma0cs	  
Ins0tute	  (EBI)	   

Created	  in	  1992	  as	  part	  of	  
European	  Molecular	  Biology	  
Laboratory	  (EMBL)	  
	  
EMBL	  was	  created	  in	  1974	  and	  is	  
a	  molecular	  biology	  research	  
insBtuBon	  supported	  by	  20	  European	  
countries	  and	  Australia	   

Wellcome	  Trust	  Genome	  Campus,	  Hinxton,Cambridge,	  UK	  
Neighbor	  of	  Wellcome	  Trust	  Sanger	  InsBtute 
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hKp://www.ebi.ac.uk/	  



Research	  groups	  in	  EBI 
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InterPro	  

UniProt	  

miRBase	  



Major	  databases	  in	  EBI 

EMBL-‐Bank	  (DNA	  and	  RNA	  sequences)	  
Ensembl	  (genomes)	  
ArrayExpress(microarray-‐based	  gene-‐expression	  data)	  
UniProt	  (protein	  sequences)	  
InterPro(protein	  families,	  domains	  and	  moBfs)	  	  
PDBe	  (macromolecular	  structures)	  
	  
Others,	  such	  as	  	  
IntAct	  (protein–protein	  interacBons)	  
Reactome	  (pathways)	  
ChEBI	  (small	  molecules)	  
IntEnz	  (enzyme	  classificaBon) 
GO	  (gene	  ontology) 

GenBank	  
Genome	  MapView	  

GEO	  
GenPept	  (nr)	  

CDD	  
MMDB	  

Swiss	  InsBtute	  of	  BioinformaBcs	  
Sanger	  InsBtute	  
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hKp://www.ebi.ac.uk/training/online/course/nucleoBde-‐sequence-‐data-‐resources-‐ebi	  
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Sequence	  might	  first	  enter	  ENA	  as	  SRA	  (Sequence	  Read	  Archive)	  fragmented	  sequence	  
reads;	  it	  might	  be	  re-‐submiKed	  as	  assembled	  WGS	  (Whole	  Genome	  Shotgun)	  sequence	  
overlap	  conBgs;	  it	  might	  be	  re-‐submiKed	  again	  with	  further	  assembly	  as	  CON	  
(Constructed)	  sequence	  entries,	  with	  the	  older	  WGS	  entries	  being	  consigned	  to	  the	  
Sequence	  Verson	  Archive	  
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Data	  is	  first	  split	  into	  classes,	  then	  it	  is	  split	  into	  intersecBng	  slices	  by	  taxonomy	  



UniProt	  
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Sources	  of	  annotaBon	  
for	  the	  UniProt	  
Knowledgebase	  



Hands	  on	  pracBce	  1:	  UniProt 
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www.uniprot.org 
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Hands	  on	  pracBce	  2:	  	  
UniProt	  ep	  site 
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lftp addr  command to connect to a remote ftp server 
cd dir   change to the directory 
cd ..   change to the upper folder (..) 
ls    list files and folders in the current directory at once 
ls dir    list files and folders in dir at once 
ls | less  list page by page (good if the list is too long) 
get file  get a file 
mirror dir  get a folder 
zmore file  view the file content 
by or bye  exit lftp 

Suppose	  you	  have	  lep	  to	  ep.uniprot.org:	  
	  
You	  are	  in	  the	  root	  folder	  (/)	  aeer	  connected	  
	  
You	  want	  to	  change	  to	  /pub/databases/uniprot/current_release/knowledgebase/idmapping	  
	  
You	  can	  do	  	  
cd /pub/databases/uniprot/current_release/knowledgebase/idmapping 
 
You	  do	  not	  need	  to	  type	  in	  the	  full	  word,	  instead	  type	  in	  the	  first	  few	  leKers	  of	  a	  word	  and	  
then	  press	  tab	  key	  to	  auto-‐complete	  the	  word	  (if	  exist)	  
 

command There	  is	  a	  space	  here! This	  is	  called	  argument 

Try	  to	  find	  human	  UniProt	  dataset	  and	  download	  it	  to	  glu 

right	  click	  to	  paste	  to	  the	  command	  line 



IP 	   	  131.156.41.196	  
Account 	  student	  ID	  (e.g.	  z1003529)	  
Pswd	  	   	  student	  ID	  (e.g.	  z1003529)	  
 

login	  info 

PuTTY 
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z117479	  	  	  
z1245176	  	  	  
z1608050	  
z1576493	  	  	  
z1598039	  
z1559435	  	  	  
z1660438	  
z1003529	  	  	  
z1678230	  
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The	  Gene	  Ontology	  (GO)	  project	  is	  a	  collaboraBve	  effort	  to	  address	  the	  need	  for	  
consistent	  descripBons	  of	  gene	  products	  in	  different	  databases	  

The	  project	  began	  as	  a	  collaboraBon	  between	  three	  model	  organism	  
databases,	  FlyBase	  (Drosophila),	  the	  Saccharomyces	  Genome	  Database	  (SGD)	  and	  
the	  Mouse	  Genome	  Database	  (MGD),	  in	  1998 

Three	  structured	  controlled	  vocabularies	  (ontologies)	  that	  describe	  gene	  products	  in	  terms	  
of	  their	  associated	  biological	  processes,	  cellular	  components	  and	  molecular	  funcBons	  in	  a	  
species-‐independent	  manner.	  	  
	  
There	  are	  three	  separate	  aspects	  to	  this	  effort:	  	  
	  
1,	  the	  development	  and	  maintenance	  of	  the	  ontologies	  themselves;	  	  
2,	  the	  annotaBon	  of	  gene	  products,	  which	  entails	  making	  associaBons	  between	  the	  	  	  	  	  	  	  	  
ontologies	  and	  the	  genes	  and	  gene	  products	  in	  the	  collaboraBng	  databases;	  and	  	  
3,	  development	  of	  tools	  that	  facilitate	  the	  creaBon,	  maintenance	  and	  use	  of	  ontologies.	  

hKp://www.geneontology.org/GO.doc.shtml 

Gene	  Ontology 
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GO	  is	  not	  a	  database	  of	  gene	  sequences,	  nor	  a	  
catalog	  of	  gene	  products.	  Rather,	  GO	  describes	  
how	  gene	  products	  behave	  in	  a	  cellular	  
context.	  
	  
GO	  is	  not	  a	  dictated	  standard,	  mandaBng	  
nomenclature	  across	  databases.	  Groups	  
parBcipate	  because	  of	  self-‐interest,	  and	  
cooperate	  to	  arrive	  at	  a	  consensus.	  
	  
GO	  is	  not	  a	  way	  to	  unify	  biological	  databases	  
(i.e.	  GO	  is	  not	  a	  'federated	  soluBon').	  Sharing	  
vocabulary	  is	  a	  step	  towards	  unificaBon,	  but	  is	  
not,	  in	  itself,	  sufficient.	  	  

Gene	  Ontology	  covers	  three	  domains:	  
	  
cellular	  component,	  the	  parts	  of	  a	  cell	  or	  
its	  extracellular	  environment;	  	  
	  
molecular	  func0on,	  the	  elemental	  acBviBes	  
of	  a	  gene	  product	  at	  the	  molecular	  level,	  
such	  as	  binding	  or	  catalysis;	  	  	  
	  
biological	  process,	  operaBons	  or	  sets	  of	  
molecular	  events	  with	  a	  defined	  beginning	  
and	  end,	  perBnent	  to	  the	  funcBoning	  of	  
integrated	  living	  units:	  cells,	  Bssues,	  organs,	  
and	  organisms 

The	  scope	  of	  GO 
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hKp://www.ebi.ac.uk/training/online/course/go-‐quick-‐tour/what-‐can-‐i-‐do-‐go 

id: GO:0000016  
name: lactase activity namespace: molecular_function  
def: "Catalysis of the reaction: lactose + H2O = D-glucose + D-galactose." [EC:3.2.1.108]  
synonym: "lactase-phlorizin hydrolase activity" BROAD [EC:3.2.1.108]  
synonym: "lactose galactohydrolase activity" EXACT [EC:3.2.1.108]  
xref: EC:3.2.1.108  
xref: MetaCyc:LACTASE-RXN  
xref: Reactome:20536  
is_a: GO:0004553 ! hydrolase activity, hydrolyzing O-glycosyl compounds  
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UniProt-‐GO	  annotaBon	  (GOA) 

hKp://www.ebi.ac.uk/training/online/course/uniprot-‐goa-‐quick-‐tour/what-‐uniprot-‐goa 
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The	  reference	  used	  to	  make	  the	  annotaBon	  (e.g.	  a	  journal	  arBcle)	  
An	  evidence	  code	  denoBng	  the	  type	  of	  evidence	  upon	  which	  the	  annotaBon	  is	  based	  
The	  date	  and	  the	  creator	  of	  the	  annotaBon	  

Gene product: Actin, alpha cardiac muscle 1, UniProtKB:P68032  
GO term: heart contraction ; GO:0060047 (biological process)  
Evidence code: Inferred from Mutant Phenotype (IMP) Reference: PMID 17611253  
Assigned by: UniProtKB, June 6, 2008  

UniProt-‐GOA	  format 
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If	  you	  have	  a	  new	  genome/transcriptome	  sequenced,	  how	  do	  you	  
perform	  a	  GO	  annotaBon	  for	  it?	  
	  
1.  Find	  a	  closet	  model	  organism	  which	  has	  been	  annotated	  by	  GO	  
2.  BLAST	  your	  data	  against	  this	  closest	  organims	  
3.  Transfer	  the	  GO	  annotaBon	  of	  the	  best	  match	  to	  your	  query	  sequences	  

For	  instance,	  if	  we	  want	  to	  annotate	  fern	  transcriptome	  with	  GO	  funcBon	  
descripBons	  ….	  
	  
1.  Find	  Arabidopsis	  UniProt	  protein	  dataset	  
2.  Find	  the	  Arabidopsis	  GOA	  associaBon	  file	  
3.  BLASTx	  fern	  reads	  (or	  assembled	  UniGenes)	  against	  the	  UniProt	  set	  
4.  Analyze	  BLAST	  result	  to	  link	  fern	  reads	  GO	  terms 

The	  idea	  of	  GO	  annotaBon	  for	  new	  sequences 



Hands	  on	  pracBce	  3:	  	  
UniProt-‐GOA	  ep	  site 
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lep	  ep.ebi.ac.uk:/pub/databases/GO/goa 

Gene	  Associa0on	  Files;	  Tab-‐delimited	  files	  of	  associaBons	  between	  gene	  
products,	  GO	  terms	  and	  associated	  annotaBon	  informaBon.	  The	  UniProt-‐
GOA	  project	  uses	  GAF2.0,	  which	  is	  the	  standard	  annotaBon	  format	  used	  
within	  the	  GO	  ConsorBum 



41 

hKp://amigo.geneontology.org 



Next	  lecture: EBI web 
resources II (ENSEMBL 

and InterPro)	   
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