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Introduc.on	
  

•  Genome	
  browsing	
  
•  The	
  Ensembl	
  gene	
  set	
  
•  Guided	
  examples	
  
•  Make	
  your	
  own	
  data	
  visible:	
  BED	
  files	
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Genome	
  Browsers	
  

•  Ensembl	
  Genome	
  Browser 	
  hRp://www.ensembl.org/	
  

•  NCBI	
  Map	
  Viewer 	
  hRp://www.ncbi.nlm.nih.gov/mapview/	
  

•  UCSC	
  Genome	
  Browser 	
  hRp://genome.ucsc.edu/	
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NCBI	
  Map	
  Viewer	
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UCSC	
  Genome	
  Browser	
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caveat:	
  check	
  the	
  assembly	
  version!	
  



Ensembl	
  Genome	
  Browser	
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Ensembl	
  :	
  What	
  annota.on	
  is	
  available?	
  
•  Genes	
   	
   	
  protein	
  coding	
  genes	
  

gene/transcript/pep.de	
  models	
  (coding	
  and	
  non-­‐coding)	
  
	
  
•  IDs	
  in	
  other	
  databases	
  

•  aligned	
  data,	
  like	
  cDNAs,	
  RNAseq,	
  pep.des,	
  micro	
  array	
  probes,	
  BAC	
  clones,	
  etc.	
  

•  Cytogene.c	
  bands,	
  markers,	
  repeats	
  etc.	
  

•  Compara.ve	
  data 	
  orthologues	
  and	
  paralogues,	
  gene	
  trees	
   	
   	
  	
  
	
   	
   	
   	
   	
   	
  protein	
  families	
  
	
   	
   	
   	
   	
   	
  whole	
  genome	
  alignments	
  
	
   	
   	
   	
   	
   	
  syntenic	
  regions	
  

•  Varia.on	
  data 	
   	
  Single	
  Nucleo.de	
  Polymorphisms	
  (SNPs),	
  indels,	
  phenotypes,	
  
	
  popula.on	
  frequencies,	
  variant	
  effect	
  predic.on	
  (VEP),	
  etc.	
  

•  Regulatory	
  data 	
   	
  e.g.	
  regulatory	
  elements	
  from	
  ENCODE	
  

•  External	
  resources	
   	
  e.g.	
  GRC	
  trackhub,	
  mapped	
  next-­‐gen	
  reads	
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The	
  Ensembl	
  gene	
  set	
  

•  Bimonthly	
  releases,	
  updated	
  gene	
  set	
  ~	
  every	
  6	
  months	
  
•  New	
  ‘Genebuild’	
  with	
  every	
  new	
  assembly	
  

	
  

•  Genes	
  are	
  built	
  on	
  evidence,	
  no	
  gene	
  is	
  predicted	
  on	
  sequence	
  alone!	
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Working	
  with	
  Zebrafish	
  Genome	
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The	
  Ensembl	
  gene	
  set	
  
	
  
All	
  Ensembl	
  gene	
  predic.ons	
  are	
  based	
  on	
  experimental	
  evidence	
  

•  UniProt	
  /	
  Swiss-­‐Prot	
  
	
  A	
  manually	
  curated	
  database	
  and	
  therefore	
  of	
  highest	
  accuracy	
  

•  NCBI	
  RefSeq	
  
	
  A	
  par4ally	
  manually	
  curated	
  database	
  

•  UniProt	
  /	
  TrEMBL	
  
	
  Automa4cally	
  annotated	
  transla4ons	
  of	
  ENA	
  coding	
  sequence	
  (CDS)	
  features	
  

•  ENA	
  /	
  GenBank	
  /	
  DDBJ 	
  	
  
	
  	
  	
  	
  	
  	
  	
  	
  Primary	
  nucleo4de	
  sequence	
  repository	
  
	
  

	
  
	
  
	
  



species	
  specific	
  	
  
proteins	
  

other	
  
proteins	
  

species	
  specific	
  	
  
cDNAs	
  

species	
  specific	
  	
  
ESTs	
  

species	
  specific	
  	
  
RNAseq	
  data	
  

Genewise	
  
genes	
  

Genewise	
  genes	
  	
  
with	
  UTRs	
  

Aligned	
  cDNAs	
   Aligned	
  ESTs	
  

cDNA	
  genes	
   EST	
  genes	
  

RNAseq	
  genes	
  

Core	
  Ensembl	
  genes	
  	
  
with	
  UTRs	
  

Final	
  Ensembl	
  gene	
  set	
  

Aligned	
  RNAseq	
  
reads	
  

Compara.ve	
  	
  
analysis	
  

add	
  more	
  variants/genes	
  

Pseudogene	
  	
  
filter	
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The	
  Ensembl	
  gene	
  build	
  

add	
  UTRs	
  
Filter	
  for	
  hit	
  in	
  Uniprot	
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Suppor.ng	
  evidence	
  for	
  final	
  Ensembl	
  gene	
  set	
  
	
  

	
  
	
  
	
  



‘Final’	
  Ensembl	
  gene	
  set	
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The	
  Ensembl	
  gene	
  build	
  :	
  Gene	
  merge	
  
	
  
Ge]ng	
  the	
  op.mum	
  gene	
  set	
  by	
  combining	
  automated	
  and	
  manual	
  annota.on	
  	
  

Havana	
  gene	
  set	
  

Ensembl	
  genes	
   Merged	
  genes	
   Havana	
  genes	
  

Final	
  gene	
  set	
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The	
  Ensembl	
  gene	
  build	
  :	
  Gene	
  merge	
  
	
  
Ge]ng	
  the	
  op.mum	
  gene	
  set	
  by	
  combining	
  automated	
  and	
  manual	
  annota.on	
  	
  

8087	
  

18303	
  

5528	
  

37	
  

ensembl	
  

merge	
  

havana	
  

insdc	
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The	
  Ensembl	
  gene	
  build	
  :	
  Gene	
  merge	
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The	
  Ensembl	
  gene	
  build	
  :	
  Gene	
  merge	
  

Ensembl	
  

Havana	
   Havana	
  

Merge	
  
Merge	
  

Havana	
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Ensembl	
  gene	
  names	
  
	
  
Genes	
  with	
  ZFIN	
  record 	
   	
   	
   	
  nrf1	
  

	
   	
   	
   	
   	
   	
  zgc:345	
  
	
  
	
  
Genes	
  with	
  human	
  ortholog 	
   	
   	
  TXNL4B	
  

	
   	
   	
  PROZ	
  (1	
  of	
  2) 	
  
	
   	
   	
  C1H13orf34	
  	
  

	
  
Rela4on	
  to	
  other	
  databases 	
   	
   	
  5S_rRNA.386	
  (RFAM)	
  

	
   	
   	
   	
   	
   	
  dre-­‐mir-­‐734.1	
  (miRBase)	
  
	
  
	
  
Gene	
  names	
  based	
  on	
  component	
  names 	
   	
  CU856394.1	
  

	
   	
   	
   	
   	
   	
  CABZ01063868.2	
  

yes	
  

yes	
  

yes	
  

No	
  ZFIN	
  record	
  

no	
  

no	
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Ensembl	
  stable	
  iden.fiers	
  
	
  
•  ENSG### 	
   	
  Ensembl	
  Gene	
  ID	
  
•  ENST### 	
   	
  Ensembl	
  Transcript	
  ID	
  
•  ENSP### 	
   	
  Ensembl	
  Pep4de	
  ID	
  
•  ENSE### 	
   	
  Ensembl	
  Exon	
  ID	
  
	
  
•  For	
  other	
  species	
  than	
  human	
  a	
  suffix	
  is	
  added,	
  e.g.	
  	
  

	
  for	
  mouse	
  (Mus	
  musculus):	
  ENSMUSG###	
  
	
  for	
  zebrafish	
  DAR	
  (Danio	
  rerio):	
  ENSDARG###	
  
	
  note	
  RNASEQDAR[G/T/P/E]###	
  

•  For	
  imported	
  genes	
  Ensembl	
  uses	
  the	
  original	
  iden4fiers	
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Access	
  to	
  Genome	
  Annota.on	
  
	
  
•  Release	
  web	
  site 	
  hRp://www.ensembl.org/	
  
•  Pre-­‐Release 	
  hRp://pre.ensembl.org/	
  
•  Archive 	
  hRp://archive.ensembl.org	
  

•  BioMart 	
  hRp://www.ensembl.org/biomart/martview	
  
•  Flat	
  file	
  repository 	
  pp://pp.ensembl.org/	
  

•  MySQL	
  interface 	
  ensembldb.ensembl.org	
  
•  Perl	
  API 	
  hRp://www.ensembl.org/info/docs/api	
  
•  REST	
  API 	
  hRp://rest.ensembl.org	
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Help	
  and	
  Informa.on	
  
	
  
•  Zebrafish	
  specific	
  help 	
  zfish-­‐help@sanger.ac.uk	
  

•  Zebrafish	
  project 	
  hRp://www.sanger.ac.uk/resources/zebrafish/
	
   	
   	
  genomeproject.html	
  

•  Zebrafish	
  at	
  the	
  GRC 	
  hRp://www.genomereference.org	
  

•  Ensembl	
  helpdesk	
  	
   	
  helpdesk@ensembl.org	
  
	
  
•  View	
  animated	
  tutorials	
  
	
  	
  	
  	
  	
  	
  www.ensembl.org/info/website/tutorials/index.html	
  
	
  
•  Mailing	
  lists: 	
   	
  announce@ensembl.org	
  

ensembl-­‐dev@ensembl.org	
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Guided	
  examples	
  
	
  

§  	
  A	
  stroll	
  through	
  Ensembl	
  

§  Introduc4on	
  to	
  BioMart	
  

§  Making	
  your	
  own	
  data	
  visible	
  


