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Accessing the public genome sequence dataAccessing 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 browsersTypes of data integrated in genome browsersTypes of data integrated in genome browsers

• Genomic sequence
• RefSeq mRNAs (non-redundant)
• GenBank mRNAs (redundant)
• ESTs
• Gene predictions
• SNPs
• Homologous sequences from other organisms
• STSs

NCBI Reference SequencesNCBI Reference SequencesNCBI Reference Sequences

http://www.ncbi.nlm.nih.gov/RefSeq/key.html
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Overview of sequencing strategiesOverview of sequencing strategiesOverview of 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

Clone-by-clone shotgun sequencingClone-by-clone shotgun sequencingClone-by-clone shotgun sequencing

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

“working draft”
Phase 0,1, or 2 

BAC

Finished
Phase 3 BAC
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Human genome sequence assemblyHuman genome sequence assemblyHuman genome sequence assembly

Overlaping draft clones

Break clones into
constituent fragments

Reassemble using
sequence overlaps

Order using ESTs and
plasmid reads

Courtesy of Greg Schuler, NCBI

BACs

NT_ contig

Status of the human genome sequenceStatus of the human genome sequenceStatus of the human genome sequence

• All chromosomes are now considered finished

• Build 33; April 2003
• <400 gaps, averaging <100 Kb, representing DNA regions with unusual

structures that can't be reliably sequenced
• 138 unplaced contigs each with sequence from a single clone

• Assembly will be updated as gaps are closed

• Build 34; July 2003
• 11 Mb (~0.4%) more finished nucleotides than build 33

• Covers ~99% of gene-containing regions in the genome

• NCBI and Ensembl currently display build 33; UCSC features a partially
annotated build 34, as well as older assemblies

• UCSC is usually the first to display new assemblies, followed by NCBI
and then Ensembl.
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Mouse and rat whole genome shotgun (WGS)
assemblies

Mouse and rat whole genome shotgun (WGS)Mouse and rat whole genome shotgun (WGS)
assembliesassemblies

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

Mouse genome sequencingMouse genome sequencingMouse genome sequencing

• Whole genome shotgun sequence (WGS) is now
completed (7x coverage)

• “MGSC Version 3” is the current assembly of the WGS

• Sequence will be finished by sequencing individual BACs
and incorporating WGS

• NCBI, UCSC, and Ensembl provide browsers based on an
assembly that combines MGSCv3 with finished BAC
sequence (called build 30 at NCBI and Ensembl, Feb 2003
at UCSC)
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Rat genome sequencingRat genome sequencingRat genome sequencing

• Draft genome assembly produced by the Rat Genome
Sequencing Consortium

• Hybrid approach combined clone by clone and whole
genome shotgun methods

• Assembly covers more than 90% of the genome

• UCSC displays v. 3.1 (June 2003); not clear what assembly
is shown by NCBI, or whether Ensembl shows v. 2.0 or 2.1

Where’s the genome sequence at NCBI?WhereWhere’’s the genome sequence at NCBI?s the genome sequence at NCBI?

Status BLAST database Definition

Phase 0 HTG htgs single-few pass reads of a single clone (not contigs)
Phase 1 HTG htgs Unfinished, may be unordered, unoriented contigs, 

with gaps
Phase 2 HTG htgs Unfinished, ordered, oriented contigs, with or 

without gaps
Phase 3 HTG nr Finished, no gaps (with or without annotations)

NT_ contigs human genome BLAST assembled BACs from HTG phase 1-3
-->genome

WGS trace archive; whole genome shotgun sequences
mouse or rat genome BLAST 
-->WGS Traces

NW_contigs rat genome BLAST assembled WGS sequence (also called
-->genome  supercontigs or scaffolds)

WGS/HTG assembly mouse genome BLAST assembled WGS sequence, along with finished
-->genome HTGs
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Accessing the public genome sequence dataAccessing 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

Genomes
Human
Mouse
Rat
C. elegans
C. brigssae
SARS
Zoo

Human Assemblies
Jun 2002: NCBI
build 30
Nov 2002: NCBI
build 31
Apr 2003: NCBI
build 33
July 3002: NCBI
build 34

UCSCUCSCUCSC
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UCSC: Results for ADAM2 queryUCSC: Results for ADAM2 queryUCSC: Results for ADAM2 query

UCSC:
Default view
of ADAM2

UCSC:UCSC:
Default viewDefault view
of ADAM2of ADAM2
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UCSC:
Is ADAM2

alternatively
spliced?

UCSC:UCSC:
Is ADAM2Is ADAM2

alternativelyalternatively
spliced?spliced?

UCSC: Skipped exons deleted smoothlyUCSC: Skipped UCSC: Skipped exonsexons deleted smoothly deleted smoothly

4 exons

Alt. spliced EST (BM560521) cDNA (U38805)
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UCSC: Human/Mouse/Rat AlignmentsUCSC: Human/Mouse/Rat AlignmentsUCSC: Human/Mouse/Rat Alignments

Exon ?? Regulatory?
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Known genes in
upper case; Human
mRNAs
underlined;
Human/Mouse/Rat
alignments in red

UCSC BLAT searchUCSC BLAT searchUCSC BLAT search
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UCSC BLAT resultsUCSC BLAT resultsUCSC BLAT results

“Add  your own tracks” to UCSC““Add  your own tracksAdd  your own tracks”” to UCSC to UCSC

Nature Genetics User’s Guide, 
Question 7

browser position chr22:38496887-39496866
browser hide cytoBand
browser hide stsMap
browser hide gap
browser hide clonePos
browser full refGene
browser dense mrna
track name="scale" description="our peak"
chr22 38996887 38996888 peak
track name="Microsatellites" description="Microsatellites" color=0,128,0
chr22 38627059 38627060 D22S276
chr22 39005417 39005418 D22S307
track name="Genotyped SNPs" description="Genotyped SNPs" color=0,0,255
chr22 38518342 38518343 ss146131
chr22 38705963 38705964 ss2941443
chr22 38884157 38884158 ss141110
chr22 39171390 39171391 ss22916
chr22 39438769 39438770 ss1479794
track name="Upcoming SNPs" description="Upcoming SNPs" color=0,128,192
chr22 38615712 38615713 ss86855
chr22 38804838 38804839 ss85533
chr22 39077895 39077896 ss141190
chr22 39305065 39305066 ss137027
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“Add  your own tracks” to UCSC““Add  your own tracksAdd  your own tracks”” to UCSC to UCSC

NCBI Map ViewerNCBI Map ViewerNCBI Map Viewer

http://www.ncbi.nlm.nih.gov/mapview/
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NCBI Map Viewer search resultsNCBI Map Viewer search resultsNCBI Map Viewer search results

NCBI default view of ADAM2NCBI default view of ADAM2NCBI default view of ADAM2
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NCBI download (dl)NCBI download (dl)NCBI download (dl)

NCBI model maker (mm)NCBI model maker (mm)NCBI model maker (mm)
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ORF Finder and BLASTORF Finder and BLASTORF Finder and BLAST

NCBI HomoloGene (hm)NCBI NCBI HomoloGene HomoloGene ((hmhm))
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NCBI Maps & OptionsNCBI NCBI Maps & OptionsMaps & Options

Additional NCBI mapsAdditional NCBI mapsAdditional NCBI maps
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NCBI: Search for region between 2 STS markersNCBI: Search for region between 2 STS markersNCBI: Search for region between 2 STS markers

NCBI: Default view of regionNCBI: Default view of regionNCBI: Default view of region
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NCBI: Zoomed-in view of regionNCBI: Zoomed-in view of regionNCBI: Zoomed-in view of region

NCBI: Genes between the 2 STS markersNCBI: Genes between the 2 STS markersNCBI: Genes between the 2 STS markers
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NCBI: Search for ADAM2 in the mouse genomeNCBI: Search for ADAM2 in the mouse genomeNCBI: Search for ADAM2 in the mouse genome

NCBI: Default view of ADAM2 in  mouseNCBI: Default view of ADAM2 in  mouseNCBI: Default view of ADAM2 in  mouse
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NCBI: View features annotated on sequence from
other mouse strains

NCBI: View features annotated on sequence fromNCBI: View features annotated on sequence from
other mouse strainsother mouse strains

Available strains:
•129 substrain
•B6/CBAF1J
•BA/2J
•C3H
•C57BL/6J
•NOD
•Unknown
•MGSCv3 (reference)

Ensembl HomeEnsembl Ensembl HomeHome
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Ensembl
Mouse Home
EnsemblEnsembl
Mouse HomeMouse Home

Ensembl: BLAST human protein against mouse
genome

EnsemblEnsembl: BLAST human protein against mouse: BLAST human protein against mouse
genomegenome



NHGRI/DIR Bioinformatics
Mining Genomic Information

September 2003

23

Ensembl BLAST resultsEnsemblEnsembl BLAST results BLAST results

A (alignment) link

S (query sequence) link

Ensembl BLAST detailsEnsemblEnsembl BLAST details BLAST details
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Ensembl: Export genomic sequence of hitEnsemblEnsembl: Export genomic sequence of hit: Export genomic sequence of hit

NCBI’s Spidey:
mRNA/Genomic
alignments to
determine
positions of exons

NCBINCBI’’s Spideys Spidey::
mRNAmRNA/Genomic/Genomic
alignments toalignments to
determinedetermine
positions of positions of exonsexons

http://www.ncbi.nlm.nih.gov/spidey

Wheelan SJ, Church DM, Ostell JM.
Spidey: a tool for mRNA-to-genomic
alignments.
Genome Res. 2001
Nov;11(11):1952-7.
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NCBI: Spidey results overviewNCBI:NCBI: Spidey Spidey results overview results overview

NCBI: Spidey results detailNCBI:NCBI: Spidey Spidey results detail results detail
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Ensembl: Search for human gene nameEnsemblEnsembl: Search for human gene name: Search for human gene name

Ensembl: Human gene detailEnsemblEnsembl: Human gene detail: Human gene detail
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Ensembl: Mouse gene detailEnsemblEnsembl: Mouse gene detail: Mouse gene detail
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http://www.nature.com/genomics

Additional resourcesAdditional resourcesAdditional 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/


