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Working with Zebrafish Genome Resources — Module 3: Genome Browsing

Introduction

e Genome browsing

e The Ensembl gene set

e Guided examples

e Make your own data visible: BED files
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Genome Browsers

e Ensembl Genome Browser http://www.ensembl.org/

e NCBI Map Viewer http://www.ncbi.nlm.nih.gov/mapview/

e UCSC Genome Browser http://genome.ucsc.edu/
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ZFIN ug svprdlev hmsts best RefSeq G protein-coupled receptor kinase 1 a

ZFIN ugsvprdlevhmsts best RefSeq

ZFIN ug svprdlev hmsts best RefSeq muscleblind-like 2 (Drosophila)
ZFINugsvprdlevhm  best RefSeq AIG2-like domain-containing protein 1-B
ZFIN ug svprdlevhmsts best RefSeq tubulin, alpha 8 like 2
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ZFINugsvprdlevhm  best RefSeq collapsin response mediator protein 1

ZFIN ug svprdlev hmsts best RefSeq paired box gene 5
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ZFIN ug svprdlev hmsts best RefSeq ubiquitin-conjugating enzyme E2K (UBC1 homolog, yeast)

ZFIN ug svprdlev hmsts best RefSeq pleiotropic regulator 1

ZFIN ug svprdlev hmsts best RefSeq arsenic (+3 oxidation state) methyltransferase

ZFIN ug svprdlev hmsts best RefSeq N(alpha)-acetyltransferase 15, NatA auxiliary subunit b
ZFIN ug svprdlevhmsts best RefSeq intersectin 1 (SH3 domain protein)

ZFINugsvprdlev best RefSeq collagen, type XVII, alpha la
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ZFINugsvprdlevhm  best RefSeq
ZFIN ug svprdlevhmsts best RefSeq dynamin2-like
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UCSC Genome Browser

Genomes Genome Browser Tools Mirrors Downloads My Data About Us View

UCSC Genome Browser on Zebrafish Jul. 2010 (Zv9/danRer7) Assembly
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caveat: check the assembly version!
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Ensembl Genome Browser

@ v Search all species...

BLAST/BLAT | BioMart | Tools | Downloads | Help & Documentation | Blog | Mirors

Search: | All species + | for
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Compare genes across

What's New in Release 75 (February 2014)

e New VEP interface
e New 'Age of base' track for human
e New GENCODE basic renderer for human and mouse

Variant Effect Predictor

Full details of this release

V¥ , Ly
e. More release news on our blog —

Latest blog posts

e 15 May 2014: GRC Assembly Workshop at Genome
Informatics

Find SNPs and other
variants for my gene

e 28 Apr 2014: Sexual parasitism in the Amazon molly
e 17 Apr 2014: Ensembl Release Cycle and GRCh38
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Ensembl : What annotation is available?

Genes protein coding genes
gene/transcript/peptide models (coding and non-coding)

e |IDs in other databases
e aligned data, like cDNAs, RNAseq, peptides, micro array probes, BAC clones, etc.
e Cytogenetic bands, markers, repeats etc.
e Comparative data orthologues and paralogues, gene trees
protein families
whole genome alighments

syntenic regions

e Variation data Single Nucleotide Polymorphisms (SNPs), indels, phenotypes,
population frequencies, variant effect prediction (VEP), etc.

e Regulatory data e.g. regulatory elements from ENCODE

e 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

The following archives are available for this page:

Ensembl 74:

Dec 2013 (2v9)

Ensembl 73:

Sep 2013 (2v9) - patched/updated gene set Jul 2013

Ensembl 72:

Jun 2013 (Zv9)

Ensembl 71

: Apr 2013 (2v9) - patched/updated gene set Nov 2012

Ensembl 70:

Jan 2013 (Zv9)

Ensembl 69:

Ensembl 68

Oct 2012 (2v9) - patched/updated gene set Jun 2012

1Jul 2012 (Zv9)

Ensembl 67:

May 2012 (Zv9) - patched/updated gene set Mar 2012

Ensembl 66:

Feb 2012 (Zv9)

Ensembl 65:

Dec 2011 (Zv9) - patched/updated gene set Oct 2011

Ensembl 64:

Sep 2011 (2v9) - patched/updated gene set May 2011

Ensembl 63

:Jun 2011 (2v9)

Ensembl 62:

Apr 2011 (2v9)

Ensembl 59:

Aug 2010 (2v8)

Ensembl 54: May 2009 (Zv8) - gene set updated Apr 2009

More information about the Ensembl archives

Genes are built on evidence, no gene is predicted on sequence alone!
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The Ensembl gene set

All Ensembl gene predictions are based on experimental evidence

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

e NCBI RefSeq
A partially manually curated database

e UniProt/ TrEMBL
Automatically annotated translations of ENA coding sequence (CDS) features

e ENA/GenBank/DDBJ
Primary nucleotide sequence repository
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The Ensembl gene build
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Supporting evidence for final Ensembl gene set

W Targeted models only

= Mitochondrial
RNASeq models only

» Similarity models only

® RNASeq and similarity models
Targeted and similarity models
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The Ensembl gene build : Gene merge

Getting the optimum gene set by combining automated and manual annotation

‘Final’ Ensembl gene set Havana gene set
v v
Ensembl genes Havana genes
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The Ensembl gene build : Gene merge

Getting the optimum gene set by combining automated and manual annotation

B ensembl

merge
¥ havana

insdc

18303



Working with Zebrafish Genome Resources — Module 3: Genome Browsing

The Ensembl gene build : Gene merge
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The Ensembl gene build : Gene merge
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Ensembl gene names

Genes with ZFIN record yes > nrfl

zgc:345

l No ZFIN record

Genes with human ortholog LA > TXNL4B
PROZ (1 of 2)
lno C1H13o0rf34
Relation to other databases yes > 5SS rRNA.386 (RFAM)

dre-mir-734.1 (miRBase)

lno

Gene names based on component names ——»  CU856394.1
CABZ01063868.2
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Ensembl stable identifiers

o ENSGH## Ensembl Gene ID

o ENSTHHH Ensembl Transcript ID
o ENSP#i# Ensembl Peptide ID

e ENSEH## Ensembl Exon ID

e For other species than human a suffix is added, e.g.
for mouse (Mus musculus): ENSMUSG###
for zebrafish DAR (Danio rerio): ENSDARG##t#
note RNASEQDAR[G/T/P/E]###

e Forimported genes Ensembl uses the original identifiers
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Access to Genome Annotation

e Release web site
e Pre-Release
e Archive

e BioMart
e Flat file repository

e MySQL interface
e Perl API
e REST API

http://www.ensembl.org/

http://pre.ensembl.org/
http://archive.ensembl.org

http://www.ensembl.org/biomart/martview

ftp://ftp.ensembl.org/

ensembldb.ensembl.org
http://www.ensembl.org/info/docs/api
http://rest.ensembl.org
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Help and Information

Zebrafish specific help zfish-help@sanger.ac.uk

e Zebrafish project http://www.sanger.ac.uk/resources/zebrafish/
genomeproject.html

e Zebrafish at the GRC http://www.genomereference.org

e Ensembl helpdesk helpdesk@ensembl.org

e View animated tutorials
www.ensembl.org/info/website/tutorials/index.html

e Mailing lists: announce@ensembl.org
ensembl-dev@ensembl.org
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Guided examples

= A stroll through Ensembl
=" |ntroduction to BioMart

= Making your own data visible



