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Current Topics in Genome Analysis
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Week 4: Mining Genomic Sequence Data

Tyra G. Wolfsberg, Ph.D.

Accessing 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 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

• Assemblies not updated concurrently by the three Genome Browsers
• “Pre-release” assemblies and annotations available at

• UCSC: http://genome-test.cse.ucsc.edu/
• pre!Ensembl: http://pre.ensembl.org/

• UCSC and Ensembl provide access to older genome assemblies and
annotations; NCBI provides access only to old mouse and human data

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

Genome Assembly Versions

NO

YES

NO

YES

YES

Yes
Same assembly?

Fugu 4.0-Aug 2002/ fr1/v3.0Fugu

Mmul_1Build 1.1/
v.1.0,
Mmul_051
212

Jan 2006/rheMac2/
v.1.0, Mmul_051212

Rhesus

Zv6Build
1.1/Zv4

Mar
2006/danRer4/Zv6

Zebrafish

RGSC 3.4RGSC 3.4Nov 2004/rn4/RGSC
3.4

Rat

Build 36Build 36.1Feb 2006/mm8/Build
36

Mouse

Build 36Build 36.1Mar 2006/hg18/Build
36.1

Human
EnsemblNCBIUCSC
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NCBI Reference Sequences (RefSeqs)

• Derived from primary GenBank submissions
• Varying levels of validation, additional annotation, and

manual curation

http://www.ncbi.nlm.nih.gov/RefSeq/key.html

Beta actin mRNA RefSeq
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View a region in the genome by querying with a gene symbol

UCSC
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click
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UCSC Known Gene details
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UCSC Known Gene details

UCSC Proteome Browser
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click

UCSC RefSeq Gene details
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1000 nt upstream of ADAM2

UCSC RefSeq Gene details

Add tracks to the Genome Browser

UCSC
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click

click

click

UCSC TFBS Track
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UCSC TFBS Track details

View features by changing the color of the genome sequence

UCSC
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click

Red: mRNA sequences
Green: Transfac TFBS
Yellow: mRNA + TFBS
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Change the color of items in a track

UCSC

click
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UCSC SNP Track details

Red: non-synonymous SNPs
Green: synonymous SNPs
Black: other SNPs

UCSC SNP Track
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Find a chicken homolog of a human protein

UCSC

NCBI Entrez Protein
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UCSC BLAT search

UCSC BLAT search
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UCSC BLAT search

Add your own custom tracks

UCSC
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Nature Genetics: A user's guide to the human genome, 
Question 7

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 transcription factor binding sites that overlap (intersect) with a

SNP
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UCSC Table Browser:
RefSeq genes that
contain only one exon

 

 

View a genomic region between two STS markers

NCBI
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click
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Change the maps displayed on the Map Viewer

NCBI

click

NCBI Maps & Options
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click

NCBI Phenotype Map

NCBI region between 2 genes
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View additional information about a gene

NCBI
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Entrez Gene

Entrez Gene
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OMIM

HomoloGene (hm)



NHGRI Current Topics in Genome Analysis 2006
Mining Genomic Sequence Data

28

Zoom in to view finer detail

NCBI

NCBI SNP map
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click

NCBI SNP map

dbSNP
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Find a chicken homolog of a human protein

NCBI

select

NCBI BLAST search
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NCBI BLAST search

NCBI BLAST search
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Identify genes that overlap with an oligo tag

Ensembl

click
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Ensembl BLAST search

100% identity over
100% of the query
length

click

Ensembl BLAST search
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Ensembl ContigView

Ensembl ContigView
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Ensembl ContigView

Add features to the ContigView

Ensembl
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select

Ensembl ContigView

select

Ensembl ContigView
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Ensembl Archive

Get additional information about the gene, transcripts, and exons

Ensembl
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click

Ensembl ContigView

Ensembl GeneView

click
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cli
ck

Ensembl GeneView

Ensembl ExonView
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Additional 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 Worked Example
http://www.ensembl.org/info/worked_example.pdf

http://www.nature.com/ng/supplements/
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