
UCSC Data Hubs
Track Hubs and Assembly Hubs



Track Hubs

• Feature developed in August 2011 with Wash 
U. for display of Epigenome Roadmap data

• Allows large amounts of genomic data to be 
stored remotely, but treated by the browser 
as if they were stored locally.   

• Track Hubs eliminate the need to transfer 
large amounts of data over the internet to 
the browser. 



How Track Hubs work
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Fetal Brain H3K4me1 Histone Modification by Chip-seq Signal from REMC/UCSF-UBC (HOTSPOT_SCORE=0.182 Pcnt=11)

Fetal Brain H3K4me1 Histone Modification by Chip-seq Signal from REMC/UCSF-UBC (HOTSPOT_SCORE=0.1088 Pcnt=6)

H1 Cell Line H3K4me1 Histone Modification by Chip-seq Signal from REMC/UCSF (Hotspot_Score=0.3605 Pcnt=42 DonorID:NA)

Fetal Brain H3K4me3 Signal from REMC/UCSF-UBC (Hotspot_Score=0.4014 Pcnt=44)

Fetal Brain H3K4me3 Histone Modification by Chip-seq Signal from REMC/UCSF-UBC (HOTSPOT_SCORE=0.6203 Pcnt=98)

Fetal Brain H3K4me3 Histone Modification by Chip-seq Signal from REMC/UCSF-UBC (HOTSPOT_SCORE=0.3834 Pcnt=67)

H1 Cell Line H3K4me3 Histone Modification by Chip-seq Signal from REMC/UCSF (Hotspot_Score=0.5868 Pcnt=82 DonorID:NA)

H1 Cell Line H3K4me3 Histone Modification by Chip-seq Signal from REMC/UCSF (Hotspot_Score=0.7097 Pcnt=95 DonorID:NA)

H3K27Ac Mark (Often Found Near Active Regulatory Elements) on 7 cell lines from ENCODE

UCSC Genes (RefSeq, GenBank, CCDS, Rfam, tRNAs & Comparative Genomics)

Publications: Sequences in scientific articles
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Data Hub Tech

• Requires random access file types (BAM, VCF/tabix, bigBed, and 
bigWig), so that only the region of the data currently being 
viewed in the browser can be quickly accessed and uploaded. 

• Relies on URL Data Cache for text files and the large data files

• Browser fetches data from up to 100 hub data tracks in parallel

- Will fetch data from ~10 tracks per second from Wash U in 
St. Louis to UCSC

- For popular data, caching makes performance as good as local 
(~500 tracks/second)



How you can use 
Track Hubs. 

genome.ucsc.edu > Genome Browser



Currently have 8 public hubs, Roadmap being the first!
(contact genome@soe.ucsc.edu to add a public hub)

mailto:genome@soe.ucsc.edu
mailto:genome@soe.ucsc.edu


Currently ~4000 “My Hubs” type hubs as well (~500 hosts)



Track Hubs are displayed beneath the 
genome browser along with all the other 

native tracks.



Track Hubs are designed for large data sets 
with many genome tracks, so the data can 
be displayed in a matrix selection format.
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Histone Modification by Chip-seq Signal from REMC/UCSF-UBC-USC

H3K27Ac Mark (Often Found Near Active Regulatory Elements) on 7 cell lines from ENCODE

UCSC Genes (RefSeq, GenBank, CCDS, Rfam, tRNAs & Comparative Genomics)

Publications: Sequences in scientific articles

Digital DNaseI Hypersensitivity Clusters in 125 cell types from ENCODE

Transcription Factor ChIP-seq from ENCODE
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See Track Hub data displayed on the browser 
alongside any other native browser tracks. 

Here we see H3K4me3 marks in H1 and Fetal Brain line 
up with some H3K27Ac peaks from ENCODE cell lines.



Full display mode gives a more 
detailed view of the data. 
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How to create your own 
Track Hub

• data sets formatted in one of the compressed 
binary index formats supported by the 
Genome Browser: bigBed, bigWig, BAM or 
VCF

• a set of text files that specify properties for the 
track hub and for each of the data tracks 
within it

• an Internet-enabled web server or ftp server

You will need

genome.ucsc.edu/goldenPath/help/hgTrackHubHelp.html



Example Hub directory
a web-accessible directory containing all track hub filesmyHub

hg19

hub.txt
genomes.txt

description of hub properties

list of genome assemblies used

trackDb.txt display properties for tracks

awesomeData.bigWig
specialGenes.bigBed
sequencing.bam

an assembly specific subdirectory



Example Hub directory



hub.txt - defines track hub properties  

Example text files

genomes.txt - lists the genome assemblies used by the hub 

trackDb.txt -  defines display and configuration properties 
for each track.  This can get very long and complicated.



Feature in progress: 
Assembly Hubs

• Add genomic sequence (in 2bit format) to a 
track hub. 

• Add a little additional information to a 
“genomes.ra” or “groups.ra” file 

• Allow users to attach genome browser to a 
genome that is not in UCSC database. 



Ex: Brian Raney’s test hub

Supports mysterious superMouse, megaCow, 
and newOrg1 assemblies 



Ex: newOrg1 on test hub
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