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Accessing the public genome sequence data

UCSC’s Genome Browser (“Golden Path”)
http://genome.ucsc.edu

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

Ensembl
http://www.ensembl.org
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Types of data integrated in genome browsers

• Same starting material for all genome browsers: genomic sequence

• Annotations calculated independently by each genome browser
• Genes

• RefSeq mRNAs (non-redundant)

• GenBank mRNAs (redundant)

• ESTs

• Gene predictions

• SNPs

• Homologous sequences from other organisms

• STSs

Overview of genome sequencing strategies

Green ED. Strategies for the systematic
sequencing of complex genomes.
Nat Rev Genet. 2001. 2:573-83.

Clone-by-clone shotgun sequencing Whole-genome shotgun sequencing
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Genome assembly: Clone-by-clone shotgun

Green ED. Strategies for the systematic
sequencing of complex genomes.
Nat Rev Genet. 2001. 2:573-83.

“working draft”

finished

Individual BACs

NT_contig

Genome assembly: Whole genome shotgun (WGS)

http://www.ncbi.nlm.nih.gov/genome/seq/NCBIContigInfo.html
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Genome Sequence Assemblies

• Complex algorithms needed to incorporate all sequence data

• Assemblies updated periodically as new sequence becomes available
• Mouse and human genomes assembled by NCBI

• Other genomes assembled by sequencing centers or consortia

• UCSC is usually the first to display new assemblies, followed by NCBI
and then Ensembl
• “Pre-release” assemblies and annotations available at

• UCSC: http://genome-test.cse.ucsc.edu/

• pre!Ensembl: http://pre.ensembl.org/

• UCSC provides access to older genome assemblies and annotations; NCBI
and Ensembl do not

• IF YOU ARE COMPARING DATA FROM DIFFERENT GENOME
BROWSERS, MAKE SURE YOU ARE LOOKING AT THE SAME
VERSION OF THE ASSEMBLY

Genome Assembly Versions

Yes

Yes, but NCBI is
using a different
chromosome
numbering
system

Yes(?)

Yes

Yes

Yes

Same assembly?

Fugu v2.0-August 2002/ fr1/v3.0Fugu

CHIMP1Build 1.1November 2003/

panTro1/NCBI Build
1.1

Chimp

WASHUC1Build 1.1February
2004/galGal2

Chicken

RGSC 3.1 (RGSC
3.2 on pre!)

Build 2.1June
2003/rn3/RGSC 3.1

Rat

Build 33Build 33.1May 2004/mm5/Build
33

Mouse

Build 35Build 35.1May 2004/hg17/Build
35

Human

EnsemblNCBIUCSC
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View a region in the genome by querying with a gene symbol

UCSC
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Details: Known Genes Track
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Details: RefSeq Genes Track
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Change the tracks displayed on the Genome Browser

UCSC
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Spliced ESTs Track
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Variation Track
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SNPs in RefSeq exon

Find a chicken homolog of a human protein

UCSC
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Add your own custom tracks

UCSC

Nature Genetics User’s Guide, 
Question 7
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UCSC Table Browser

• Download track in text format
• Retrieve DNA sequence covered by a track
• Calculate intersections between tracks and view in the

Genome Browser. For example:
• Show all RefSeq genes that contain only one exon
• Show all SNPs that are contained within a RefSeq coding region

Identify all the genes between two STS markers

NCBI
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D8S1170

D8S94
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Sequence download (dl)
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Evidence  viewer (ev)

Model maker (mm)
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Change the maps displayed on the Map Viewer

NCBI
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Mouse gene map
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Variation (SNP) map

Find a chicken homolog of a human protein

NCBI
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Identify genes and SNPs in a chromosomal band

Ensembl
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Change the tracks displayed on the ContigView

Ensembl
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Online resources
• UCSC Human Genome Browser User Guide

http://genome.ucsc.edu/goldenPath/help/hgTracksHelp.html

• NCBI Genomic Biology
http://www.ncbi.nih.gov/Genomes/

• NCBI MapViewer Help
http://www.ncbi.nlm.nih.gov/mapview/static/MapViewerHelp.html

• Ensembl Tour
http://www.ensembl.org/Docs/enstour/

• The NCBI Handbook
http://www.ncbi.nlm.nih.gov/books/bv.fcgi?call=bv.View..ShowSection&rid=handbook
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http://www.nature.com/genomics/
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