UCSC Data Hubs

Track Hubs and Assembly Hubs




® Feature developed in August 201 | 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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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

Home Genomes Blat Tables GeneSorter PCR Session FAQ Help

' Human (Homo sapiens) Genome Browser Gateway

The UCSC Genome Browser was created by the Genome Bioinformatics Group of UC Santa Cruz.
Software Copyright (c) The Regents of the University of California. All rights reserved.

clade genome assembly position or search term gene

Mammal 41 [ Human 4| [ Feb. 2009 (GRCh37/hg19) * | chr21:33,031,325-33,041,570

Click here to reset the byewsessaseg interface settings to their defaults.

“track search ) { add custom tracks )} track hubs | ( configure tracks and display ) [ clear position )

" submit |
N —




A Genomes Genome Browser Tools Mirrors Downloads My Data About Us Help
Track Data Hubs
Track data hubs are collections of tracks from outside of UCSC that can be imported into the Genome Browser. To import a public hub check the box in the list below. After

import the hub will show up as a group of tracks with its own blue bar and label underneath the main browser graphic, and in the configure page. For more information, see
the User's Guide.

NOTE: Because Track Hubs are created and maintained by external sources, UCSC is not responsible for their content.

Public Hubs My Hubs

Display Hub Name Description Assemblies

Sense/antisense
gene/exon
expression
SDSU NAT zi'gr? :rf:;yﬁgg rn4,mm9,hgl9 http://bicinformatics.sdstate.edu/datasets/2012-NAT/hub.txt
South Dakota
State
University, USA

DNA DNA Methylation rheMac3,mm9,hgl18,hgl9 http://smithlab.usc.edu/trackdata/methylation/hub.txt

Methylation

Translation  Translation
Initiation Initiation Sites hg19 http://gengastro.1med.uni-kiel.de/suppl/footprint/Hub/tisHub.txt
Sites (TIS) (TIS) track

ENCODE O
Analysis el hgl9
Analysis Data
Hub
Hub
Predicted
miRcode microRNA target
microRNA sites in http://www.mircode.org/ucscHub/hub.txt
sites GENCODE
transcripts

http://ftp.ebi.ac.uk/pub/databases/ensembl/encode/integration_data_jan2011/hub.txt

Roadmap

Epigenomics Roadmap

Data Epigenomics

Complete Data Complete http://vizhub.wustl.edu/VizHub/RoadmapReleaseAll.txt
Collection at Collection at

Wash U Wash U VizHub

VizHub

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

A Genomes Genome Browser Tools Mirrors Downloads My Data About Us Help

Track Data Hubs

Track data hubs are collections of tracks from outside of UCSC that can be imported into the Genome Browser. To import a public hub check the box in the list below. After
import the hub will show up as a group of tracks with its own blue bar and label underneath the main browser graphic, and in the configure page. For more information, see
the User's Guide.

NOTE: Because Track Hubs are created and maintained by external sources, UCSC is not responsible for their content.

Public Hubs My Hubs

Display Hub Name Description Assemblies

Sense/antisense
gene/exon
expression
SDSU NAT zi'gr? :rf:;yﬁgg rn4,mm9,hgl9 http://bicinformatics.sdstate.edu/datasets/2012-NAT/hub.txt
South Dakota
State
University, USA

DNA DNA Methylation rheMac3,mm9,hgl18,hgl9 http://smithlab.usc.edu/trackdata/methylation/hub.txt

Methvlation

Public Hubs My Hubs

URL: ( Add Hub )

No Track Hubs for this genome assembly

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.
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Expression refresh
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Track Hubs are designed for large data sets
with many genome tracks, so the data can
be displayed in a matrix selection format.

UCSF-UBC-USC Histone Track Settings Subtracks ¥ Description

Histone Modification by Chip-seq Signal from REMC/UCSF-UBC-USC

Maximum display mode: [ full ¢ (‘submit) (Cancet) Reset to defaults

Select views (help):

Coverage | dense 7|
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See Track Hub data displayed on the browser
alongside any other native browser tracks.
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Here we see H3K4me3 marks in Hl and Fetal Brain line
up with some H3K27Ac peaks from ENCODE cell lines.




Full display mode gives a more
detailed view of the data.

Scale 1 Mbl I hg19
chr7: 54,500,000 | 55,000,000 | 0l 56,000,000 |
30 _ Fetal Brain H3K4me1 Histone Modification by Chip-seq Signal from REMC/UCSF- UBC (HOTSPOT SCORE=0.182 Pcnt=11)

FB H3K4me1 HUFNSCC
0 | huticiodabeii bebmable Joieod i S dlagir s g bl .ﬁ i AT W el b bl uli il
30 _ Fetal Braln H3K4me1 Hlstone Modlflcatlon by Ch|p seq Signal from REMC/UCSF UBC (HOTSPOT SCORE 0. 1088 Pcnt 6)
FB H3K4me1 HUFNSCC(

30 _ H1 CeII L|ne H3K4me1 Histone Modlflcatlon by Chlp seq Slgnal from REMC/UCSF (Hotspot Score 0 3605 Pcnt= 42 DonorID NA)

H1 H3K4me1 D
el ool e bl Lo i sk ks e s RibA o aaal s b

_ T ]| TLLT LT T I TE] Fetal Brain H3K4me3 Slgnal from REMC/UCSF- UBC (Hot pot Score_ 40“1“'I4.Pcnt 44) BEEEE W
FB H3K4me3 T "]
0 il I e ; i dadeis TPy Ty e bbb JJ i ik i dlaskacil

30 _ Fetal Brain H3K4me3 Histone Modification y Chlp seq Slgnal from REMC/UCSF-UBC (HOTSPOT._ SCORE 0 6 03 Pcnt 98
FB H3K4me3 HUFNSC( l
el Ll ool }1 i l Ll l

0 i . s aale L " l
30 _ Fetal Brain H1K4me3 Histone MOdIfICctlon [Jy Chip-seq Signal from REMC/UCSF-UBC (HITSPOTSCORE:O.TM Pcnt=67

)
)

FB H3K4me3 HUFNSCC(

0 Lal o il omsaleln | i, | e o st " e | Rl ..d.nnl oy Ty ki) el L

Fetal Brain H3K4me3 Histone Modification by H1 CeII L|ne H3K4me3 HTone Modification by Chip- Tq Signal from REMC/UCSF (Hotspot_Score=0.5868 Pcnt—T DonorID:NA)

H1H3KAmMe3 A | epin-seq Signal from REMC/UCSF-UBC l |

(H T RE = Pent=98) [ bl s il
dr?:f:?cg'sdcg £=0.6203 Fom=98 H1 Cell L|ne H3K4me3 Hlitone Modification by Chip-seq Slgnal from REMC/UCSF (Hotspot_Score=0.7097 Pcnt=95 DonorID:NA)

H1 H3K4me3 C TTLLLLLL ﬂ 1L l ALl Ll [ [ Ll H“J N NEETENEaN i e L_“Jl_mL_.._;m

0 - .o | O O O R .
100 _ 'H3K27Ac Mark (Often Found Near Actlve Regul tory Elements) on 7 cell Ilnes from ENCODE

Layered H3K27Ac ] e i

SC Genes RefSe , GenBank, CCDS, Rf; tRNAs & Com arative omics
VSTM2A I SEC61GE ( f EGFR >->->—>->->->->—>—>->->->ﬂn LAI\FI)C wﬁﬁ ) FKBPOLH  CO9! ZNF713++t4 PSPH Il

VSTM2A -+ SEC61G I VOPP1 FKBPOL# SEPT14 4 GBAS IHH CHCHD2 il
LOC285878 »i Eesssasssssss’| | VOPP1 FKBPOL # DD4135841 GBAS HiH
AB0741601 VOPP1 FKBPOL itk ZNF713 H+1 PSPH lfi==
BC0362611! VOPP1 t 1 Ue! MRPS171 PSPH®#
===l VOPP1 DQ584971!1 PSPH ===~~~
DQ593490! CCT6AN
DQ575984 1 CCT6AN
EGFR! DQ574659! CCT6AM
EGFR H1 DQ584609! SNORA221
EGFR b1 DQ599872! SNORA15!1
EGFR! SUMF2 11
AK123474 SUMF2 Il
EGFR P/ SUMF2
GU228584 | SUMF2 Il
SUMF2 |l
SUMF2IH
SUMF2 1+
SUMF2 H
SUMPF2 [t
PHKG11
PHKG1 #h
PHKG1 #h
PHKG1 #
PHKG1
LOC3894931

Publications: Sequences | ientific articles
Sequences | | | | | Ulb 1l I m 1 — 11 IH | | Hi  EHH
SNPs | | Ty rimi [ | [ 1

DNase Clusters (T w00 e e oS RONEER YRS \hYlﬁ'Hﬁ‘ﬁi’||f‘|\f|ﬁ?|°e'hfv"eﬁlf'?"\'ﬂ??ﬁ)ﬁ||| QT T S TR T RN R
Txn Factor ChiP I e e o CARERE AR RS AN v o om0 R T T T




How to create your own
Track Hub

You will need

e 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

genome.ucsc.edu/goldenPath/help/hg TrackHubHelp.html



Example Hub directory

myHub a web-accessible directory containing all track hub files

hub.txt description of hub properties
genomes.txt list of genome assemblies used

hg |9 an assembly specific subdirectory

trackDb.txt display properties for tracks

awesomeData.bigWig
specialGenes.bigBed
sequencing.bam




Example Hub directory

Example 1: Directory hierarchy for a hub containing DNase and RNAseq data for the hgl8 and hgl9 human genome
assemblies. The hg18/ and hg19/ subdirectories contain the assembly-specific data files.

myHub/ - directory containing track hub files

hub.txt - a short description of hub properties

genomes.txt - list of genome assemblies included in the hub data

hgl9/ - directory of data for the hgl9 (GRCh37) human assembly
trackDb.txt - display properties for tracks in this directory
dnase.html - description text for a DNase track
dnaselLiver.bigWig - wiggle plot of DNase in liver
dnaselLiver.bigBed - regions of active DNase
dnaseLung.bigWig - wiggle plot of DNase in lung
dnaseLung.bigWig - regions of active DNase
rnaSeq.html - description text for an RNAseq track
rnaSeqlLiver.bigWig - wiggle plot of RNAseq data in liver
rnaSeqLiver.bigBed - intron/exon lists for liver
rnaSeqLung.bigWig - wiggle plot of RNAseq data in lung
rnaSeqlLung.bigBed - intron/exon lists for lung

hgl8/ - directory of data for the hgl8 (Build 36) human assembly
trackDb.txt - display properties for tracks in this directory
dnase.html - description text for a DNase track
dnaselLiver.bigWig - wiggle plot of DNase data in liver
dnaselLiver.bigBed - regions of active DNase
dnaseLung.bigWig - wiggle plot of DNase data in lung
dnaseLung.bigWig - regions of active DNase
rnaSeq.html - description text for an RNAseq track
rnaSeqlLiver.bigWig - wiggle plot of RNAseq data in liver
rnaSeqLiver.bigBed - intron/exon lists for liver
rnaSeqLung.bigWig - wiggle plot of RNAseq data in lung
rnaSeqLung.bigBed - intron/exon lists for lung




Example text files

hub.txt - defines track hub properties

hub UCSCHub
shortLabel UCSC Hub

longLabel UCSC Genome Informatics Hub for human DNase and RNAseq data
genomesFile genomes.txt
email genomelsoe.ucsc.edu

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

genome hgls8
trackDb hgl8/trackDb.txt

genome hgl?9
trackDb hgl9/trackDb.txt

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

track dnaseSignal

bigDataUrl dnaseSignal.bigWig

shortLabel DNAse Signal

longLabel Depth of alignments of DNAse reads
type bigWig

track dnaseReads

bigDataUrl dnaseReads.bam

shortLabel DNAse Reads

longLabel DNAse reads mapped with MAQ
type bam




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

Public Hubs My Hubs

URL: http://hgwdev.cse.ucsc.edu/~braney/assemblyHub/hub.txt | Add Hub |

Display Hub Description Assemblies URL Disconnect
Name

Braney Braney Test )
v Test Hub Number hg18,hg19,mm9,newOrgl,supMoul,supMou2,megCowl http://hgwdev.cse.ucsc.edu/~braney/assemblyHub/hub.txt X

T

Supports mysterious superMouse, megaCow,
and new

N o ok

e




Genomes Genome Browser Tools Mirrors Downloads My Data About Us View

UCSC TEST Genome Browser on BigFoot Big Foot V4 Assembly (hewOrg1)

move | <<< || << || < > || »> || >>> | zoomin | 1.5x || 3x || 10x || base | ZzOOmout | 1.5x || 3x || 10x

chr21 33,030,557-33,045,523 14,967 bp ‘ enter position or search terms ‘ go

S kb} | neworai
33, 035, 009| 33,040, 000| 33, 045, 009|
Clones
Clones+
A11 DNAsSe data from our verd limited test set

A11 DNAse

0 _| i el b, __-.ﬂ. ——*-‘.—I— ...l ...n e .1‘. i S A .. i A

move start Click on a feature for details. Click or drag in the base position track to zoom in. C|ICk side bars for move end
track options. Drag side bars or labels up or down to reorder tracks. Drag tracks left or right to new
position. — —

| default tracks | | default order | | hide all | | add custom tracks | | track hubs | | configure | | reverse | | resize | | refresh |

< | 2.0 | < ||2.0 | > |

Use drop-down controls below and press refresh to alter tracks displayed.
Tracks with lots of items will automatically be displayed in more compact modes.

= Mapping
Base Position Short Match Restr Enzymes

—
-

Clones
| pack

.-

| collapse all | | expand all |
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