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Â To maintain the color schemes/cues and the animations, if you import these slides into 

other slide sets please click the checkbox in the PowerPoint Insert window that 

maintains slide format. Otherwise important information may be lost.
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The UCSC Genome Browser

Introduction

Materials prepared by

Mary Mangan, Ph.D.

www.openhelix.com
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UCSC Genome Browser Agenda 

UCSC Genome Browser:  http://genome.ucsc.edu

Â Introduction and Credits

Â Basic Searches 

Â Understanding Displays

Â Get Details or Sequences

Â Sequence Searches (BLAT)

Â Summary

Â Exercises

http://www.openhelix.com/
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Organization of Genomic Data
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A Sample of the UCSC Genome Browser
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UCSC Genome Browser Credits
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Â Led by David Haussler and Jim Kent

Â Dozens of staff and students bring you this software and data

Development team: http://genome.ucsc.edu/staff.html

Â http://genome.ucsc.edu/goldenPath/credits.html 

Â Funding, data sources, external contributors
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UCSC Genome Browser Agenda 

UCSC Genome Browser:  http://genome.ucsc.edu
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The UCSC Homepage:    http://genome.ucsc.edu

navigate

navigate General information

Specific informationð

new features,  current status, etc.

http://genome.ucsc.edu

Gateway: Start Page for a Basic Search
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Â Use this Gateway to search:
Â Gene names, symbols, IDs

Â Chromosome number: chr7, or region: chr11:1038475-1075482

Â Keywords: kinase, receptor

Text/ID 

searches

UCSC Genome Browser Gateway Choices
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1. Select species: search 1 species at a time. Click to select, or type a name.

2. Assembly: the official reference DNA sequence

3. Position: location in the genome to examine, or text search

4. Track search to find data typesof interest (annotation tracks)

5. Configure: make fonts bigger + other display choices

1

assembly

2

1

3

4
5
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Sample Search for Human TP53

Â Sample search: human, February 2009 assembly, tp53

Â Select from results list; or goes to a viewer page, if unique

uc002gij.3
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UCSC Genome Browser Agenda 

UCSC Genome Browser:  http://genome.ucsc.edu

Â Introduction and Credits

Â Basic Searches

Â Understanding Displays

Â Get Details or Sequences

Â Sequence Searches (BLAT)

Â Summary

Â Exercises
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Overview of the Genome Browser 
(2009 Human Assembly)

} Genome viewer 

mRNA and EST Tracks

Expression (such as microarray)

Comparative Genomics
ωAs a group
ωIndividual species

Variation, Repeats
(including SNPs, copy number variation)

Groups of data (Tracks)
Mapping and Sequencing Tracks

Genes and Gene Prediction Tracks
(including sno/miRNA data)

Phenotype, Disease, Literature Tracks

Regulation (including TFBS)

Default settings; 
tracks can now be 
dragged in viewer

Track data
may be updated

Neandertal, Denisova
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Different Assemblies, Species, Tracks

Â Assemblies, Species may have different data tracks

Â Layout, software, functions the same
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Sample Genome Viewer Image, TP53 Region

base position

UCSC genes

RefSeq

mRNAs & ESTs

many species compared

SNPs 

single species compared

ENCODE

repeats

scale

Publications
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Visual Cues on the Genome Browser

Track colors mayhave meaningτfor example, UCSC Gene track:
ωIf there is a corresponding PDB entry = black
ωIf there is a corresponding reviewed/validated seq= dark blue
ωIf there is a non-RefSeqseq= lightest blue

height of a blue bar is increased likelihood of conservation, 
red indicates a likelihood of faster-evolving regions

Intron and direction of transcription  <<< or >>>

<exon exon exon< < < < < < <ex 5' UTR3' UTR

!ƭƛƎƴƳŜƴǘ ƛƴŘƛŎŀǘƛƻƴǎ ό/ƻƴǎŜǊǾŀǘƛƻƴ ǇŀƛǊǎΥ άŎƘŀƛƴέ ƻǊ άƴŜǘέ ǎǘȅƭŜύ
ωAlignments = boxes, Gaps = lines

Vert. 
cons.

Tick marks; a single location (STS, SNP)
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Options for Changing Images: Upper Section

Â Change your view or location with controls at the top

Â ¦ǎŜ άōŀǎŜέ ǘƻ ƎŜǘ ǊƛƎƘǘ Řƻǿƴ ǘƻ ǘƘŜ ƴǳŎƭŜƻǘƛŘŜǎ

Â Drag tracks up and down the viewer to re-arrange

Â Various select and focus options by clicking/dragging mouse

walk

Tweak position or 
do new search

Right-
click
items

Hold/drag mouse
to view section

Hold/drag mouse
to view section

Drag (like Google Maps)

zoom
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Annotation Track Display Options

Â Some data is ON or OFF by default

Â Menu links to info about the tracks: content, methods

Â You change the view with pulldown menus

Â After making changes, REFRESH to enforce the change

Links to info
and/or filters
and color key

Enforce
menu

changes

Change 
visibility
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Basic Annotation Track Menus Defined

Â Hide: removes a track from view

Â Dense: all items collapsed into a single line

Â Squish: each item = separate line, but 50% height + packed

Â Pack: each item separate, but efficiently stacked (full height)

Â Full: each item on separate line (may need to zoom to fit)


