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Lead creators of UCSC genome browser: Jim Kent 
and David Haussler

2https://users.soe.ucsc.edu/~kent/
https://cbse.soe.ucsc.edu/people/kent https://hausslergenomics.ucsc.edu/people/

david-haussler/



Lead creator of UCSC genome browser: Jim Kent
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https://www.ibiology.org/speakers/david-
haussler/



Some useful capabilities of the browser
• Some resources: 

– Genome build files (fasta format) 
– Converting genome coordinates between versions (e.g. hg19 to hg38) 
– Gene annotation files 

• Convert gene IDs from different sources (GENCODE-refSeq) 

– Obtaining DNA sequences from regions of interest  
– In-silico tools 

• BLAT- fast alignment of short sequences  
• PCR 

• Custom tracks and resources: 
– Uploading custom data or annotations 
– Storing them in a user profile 
– Sharing / viewing track hubs 
– Configure Display for optimal clarity (e.g. for making figures)
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UCSC homepage
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Click on Genomes
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Available genomes and info
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Click on the Genome Browser
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Browser view
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Browser view
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Downloading Genomes and source code 
for utilities and browser
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Downloading Genomes
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Downloading Genomes and more

13Descriptions of file content are in the middle

Bottom of page

Top of page

FASTA formatted 
genome

We use this for input in bedtools



Converting genome coordinates
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Specify original genome Specify new genome

Paste in .bed format data or upload file



Downloading annotation tracks: gene lists
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Track type

Sub-table

Choose fields or columns from table

Nameoutput file



Downloading DNA sequence from 
browser
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Downloading DNA from browser
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Fasta output

Options for case and masking of repeats

Options to get flanking DNA as well



Fast DNA search: BLAT
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Fast DNA search with BLAT
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Paste Sequence.  Use fasta format for  
more than 1 sequence



Fast DNA search with BLAT
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“Your Sequence From Blat Search” 
Matched region shown as track in browser



Custom tracks
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Custom tracks: uploading

22

 upload

Select File



Custom tracks: saving and sharing
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Sign in or register 

Save current  
 as:

Enable sharing

Create sharing link in email



Cruising the genome: Displays and Tracks
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navigation zoom

Search for geneCurrent  
location

Double click in scale  
bar to zoom

Drag to move
Highlight to zoom

Reverse direction  
of display

Polish the display for figure quality images



Track Display:
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Available  
display  
tracks



Track Display:
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Track Display:
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Configure Display
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Configure Display Options
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Configure Display: Clarity
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Configure Display: track order and options
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Click to modify  
Settings (NEXT SLIDE)



Configure Display: track order and options
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These are all track line settings that can be set when you upload data.   
You can upload without any settings and then modify them here

Ex.  Lower height to create space with multiple tracks

Ex.  Log transform the data

Ex.  Show mean, max, SD



Track hubs: view public data
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Track hubs: view public data
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Track hubs: view public data
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Click to modify  
settings



ENCODE data is available from several 
organisms

36Experiment matrix Preloaded browser tracks



ENCODE data tracks
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ENCODE data browser
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ENCODE experiment matrix

39Can view in browser or download raw and processed data



Resources / links

• http://www.sciencedirect.com/science/article/pii/
S0888754308000451 

• http://genome.ucsc.edu/training/vids/ 

• http://www.nature.com/scitable/ebooks/guide-to-the-ucsc-genome-
browser-16569863
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Browser:

ENCODE:
• http://genome.ucsc.edu/ENCODE/index.html 

• http://www.genome.gov/encode/ 

http://www.sciencedirect.com/science/article/pii/S0888754308000451
http://www.sciencedirect.com/science/article/pii/S0888754308000451
http://genome.ucsc.edu/training/vids/
http://www.nature.com/scitable/ebooks/guide-to-the-ucsc-genome-browser-16569863
http://www.nature.com/scitable/ebooks/guide-to-the-ucsc-genome-browser-16569863
http://genome.ucsc.edu/ENCODE/index.html
http://www.genome.gov/encode/

