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Accessing the public genome sequence data


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

Ensembl 
http://www.ensembl.org 

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

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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•  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 archive of all genome assemblies and 
annotations; NCBI provides only limited archive 

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

Same assembly? UCSC NCBI Ensembl 

Human Yes Feb 2009/hg19/
GRCh37 

Build 37.1 GRCh37 

Mouse Yes July 2007/mm9/Build 
37 

Build 37.1 Build 37 

Dog Yes May 2005 /canFam 
2.0 

Build 2.1/
CanFam 
2.0 

CanFam 2.0 

Zebrafish NO Dec 2008/danRer6/
Zv8 

Zv7/build 
3.1 

Zv8 

Rhesus Yes Jan 2006/rheMac2/ v.
1.0, Mmul_051212 

Build 1.1/ 
v.1.0, 
Mmul_051
212 

Mmul_1 
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•  Non-redundant collection of richly annotated DNA, RNA, 
and protein sequences from diverse taxa 

•  Each RefSeq represents a single, naturally occurring 
molecule from one organism 

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

derived from 
GenBank 
submissions 

model reference 
sequences produced 
by NCBI's Genome 
Annotation project 

mRNA NM_123456 XM_123456 
protein NP_123456 XP_123456 
non-coding 
transcripts NR_123456 XR_123456 

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

click 
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click 
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exon intron 

UCSC Gene details
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UCSC Gene details


click 

UCSC RefSeq Gene details
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1000 nt upstream of ADAM2 

UCSC RefSeq Gene details


Navigating around the Genome Browser   
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UCSC Reverse orientation
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UCSC Zoom out 3x
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UCSC Drag-and-zoom


}


translated 
untranslated 

intron exon 

3’ 5’ 

Add a track to the Genome Browser   
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click 

UCSC track selection


Yale TFBS track
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Yale TFBS track


Change the color of items in a track 
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click 

UCSC SNP Track details
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Green: coding-
synonymous 
Red: coding-

nonsynonymous 
Black: other SNPs 

UCSC SNP Track


Find a chicken homolog of a human protein    
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NCBI Entrez Protein


UCSC BLAT search




NHGRI Current Topics in Genome Analysis 2010 
Week 4: Mining Data from Genome Browsers 

February 2, 2010 
Tyra Wolfsberg, Ph.D. 

18


UCSC BLAT search


UCSC BLAT search
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Add your own custom tracks   

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


http://research.nhgri.nih.gov/teaching/custom_tracks.shtml 
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UCSC Custom Tracks


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

Genome Browser.  
•  List all SNPs in a gene 

•  Filter track data based on certain criteria 
•  Show all RefSeq genes that contain only one exon 

UCSC Table Browser: 
RefSeq genes that 
contain only one exon
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Identify genes that overlap with an oligo tag 
click 
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Ensembl BLAST search


http://research.nhgri.nih.gov/teaching/custom_tracks.shtml 

click 

Ensembl BLAST search


100% identity over 
100% of the query 
length 

Query 
Start  End 
1  20 

% ID 
100.00 
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Ensembl Location tab: 
Region in detail


translated exon 
untranslated exon 

Genes 

Genes 

Location tab 
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Ensembl Location tab: 
Region in detail


click 

Ensembl Location tab: 
Configure page
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Ensembl Location tab: 
Region in detail with 

additional features


click 

Ensembl Location tab: 
Region in detail after 

navigation
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Ensembl Variation tab: 
Summary


Ensembl Variation tab: 
Context
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Gene tab 

Ensembl Location tab: 
Region in detail


click 
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Ensembl Gene tab: 
Gene summary


click 

Ensembl Gene tab: 
Orthologues click 
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Ensembl Gene tab: 
Variation Image 

Transcript tab 
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Ensembl Transcript tab: 
Transcript summary 

click 

Ensembl Transcript tab: 
Supporting evidence 

click 
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Ensembl Transcript tab: 
Protein sequence 

click 

click 

Ensembl archive 
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Ensembl archive 

Find a chicken homolog of a human protein    
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Ensembl BLAST search 

Ensembl BLAST search 
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Using BioMart to cross-reference data from different sources 

Ensembl BioMart 

Step 1: 
Select  Dataset 

Step 2: 
Select Filters (input) 
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Step 3: 
Select Attributes (output) 

Ensembl BioMart 
click 

Ensembl BioMart 
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Ensembl BioMart 

Step 3: 
Select Attributes (output) 

View a genomic region between two SNPs 
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Map Viewer query page 
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click 

Map Viewer results page 


Map Viewer default view
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Map Viewer region between 2 SNPs


Change the maps displayed on the Map Viewer 
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Map Viewer Maps & Options


click 
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View additional information about a gene 
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NCBI: Entrez Gene


NCBI: Entrez Gene
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NCBI: OMIM


NCBI: HomoloGene (hm)
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Zoom in to view greater detail 
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Map Viewer zoomed-in view 

click 

Map Viewer SNP map


L: Locus 
T: Transcript 
C: Coding region 
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NCBI: dbSNP


NCBI: dbSNP
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•  UCSC Human Genome Browser User Guide 

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

•  Ensembl Tutorials and Worked Examples 
http://www.ensembl.org/info/website/tutorials/ 

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

Access through  
http://nihlibrary.nih.gov/ResearchTools/

OnlineJournals.htm 


