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“+ The Data Integrator: a new way to combine data sources
underlying the UCSC Genome Browser
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UCSC Genome Browser on Human Feb. 2009 (GRCh37/hg19) Assembly

Users of the UCSC Genome Browser have asked us variations of the same move | <<<| <</ < | > [>> [>»>]zoomin [15x | 3x | 10x | base Z0OM Out [ 1.5x | 3x | 10x | 100x The Data Integrator is a more flexible and open-ended tool
question many times over the yea rs: chr16:125,701-130,000 4,300 bp. | enter position, gene symbol or search terms B’ go | More on-site workshops available! Complementa ry toO the Variant Annotation Integrator (VA|)
y crrie cp13.3) [TERTES W W O FENNTsh 2)- <N a1 FE TN I B ] It you are starting with a list of variant calls, and would like to get
Scor‘e peq S L cﬁi?éf 126, aaa| 126,504| 127, 000| 1 1k:7'=,seel 123, aaa| 128=,L:,1cageil9 129, aa9| 129,504| predICted funCtlonal e-ﬁ:eCtS On genesl then Create a VCF Or pgsnp_
r‘e l O ns « peakn NG mgF’eai:)sea & I »
HOW Can I ge-l- The gene name fori each Of my 9 ? T p— 4q ucsc Cﬁggs (RefSeq, GenBank, CCDS, Rfam, tRNAsS & Comparative Genomics) & formatted CUStom traCk and use the VAl' Tools Mirrors Downloads
TFBS probes e Il o= o Blat
- MPG m— " M
. . . X vhsbns_b1 ) HMR Conserved Transcription Faf!;%r;iEBB:’r;%ilﬁi_%iltrs et duh b ) — Tale Browser - | S—
While the Table Browser tool can compute the intersections of two tracks s L2 sl el ##t1letormat=VCFv4.1 > W varont prnotation
] W$CEBFA_B1 V$ATF_B1 '
by genomic position, it does so by reducing the second track to a set ot roven Sz i o U R G SR N g i p | e
. . . . CTCFC_EBPB d LKﬁlHLLIKI vy aaaaabh hihhlhhhh 2:01 B Genomes  Genome Browser  Tools Mirrors Downloads My Data Help About Us
genomic regions. It does not include any annotation columns of the oz e—— T —— Variant Annaton intagrator
second track in the output. e Tears | o L E— o R =)
25?"%%?3 ] t.:-‘.‘;J%—I,l POU?;? 7%y E2F1 * r;;?:::::nn;tat:uman o TR S
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We have developed a new tool, the Data Integrator, that can combine e B p— Fy vt on ok kG CE o, sl 6 i i it
data from up to five tracks based on overlap with items in the first track, T o e "7 i i e e e
and output all columns or a selected subset of columns. The output is Tere Select Genes | | | o

cATA2 I KDMSE The gene predictions selected here will be used to determine the effect of each variant on genes, for example intronic, missense, splice

. . . FOLR2A | =G K site, intergenic etc.
tab-separated text that can be viewed in the web browser window or stnsnczs : Z6re 7 S— U o . o, 0., s oo Garic
. . . . RCOR1 E2FS NI « elect Regulatory Annotations
downloaded to a local file, optionally compressed by gzip. Like the T i 1 o o s o ors s s ren g
. TFAF2A THARF1 explain how e_ach dataset was constructed. Some datasetg cover a significant portio.n of the genome and it may be desirable to filter
Genome Browser and Table Browser, the Data Integrator can combine o T e i e
data from the brOWSGr data base, User CUStom traCkS and hUb traCkS. B S??:ggé - 'Enf.;lc:irpitij):sf:actorChIP—seq(161 factors) from ENCODE with Factorbook Motifs
Example: get a text file with the overlapping items shown here "2 Detabass of Non-synenymous Functonsl Precictons (doNSFP)

Data Integrator How to build a query Options

track name=myPeaks
chrle 126700 127200 peakA

Select Genome Assembly and Region
chrl6 128100 128600 eakB
P (o tiona I) group genome assembly
o o o p Primates, etc % || Human | Feb. 2009 (GRCh37/hgl19) =
Create a custom track or e p———
¥ position or search term chr2:215593275-215674428
genome
@ Genomes Genome Browser Tools Mirrors Downloads My Data Help About Us h U b tra Ck
Data Integrator | undo | redo
Select Genome Assembly and Region @
Paste/Upload Regions X
group genome assembly P g
Primates, etc # Human = Feb. 2009 (GRCh37/hgl19) =
region to annotate Upload file: | Choose File | No file chosen
iti " : _ Or paste regions:
position or search term chr16:125701-130000 oose g enome assem y
Configure Data Sources d o f - chrl6:1-1,000,000
I myPeaks View table schema b
] UCSC Genes View table schema X
I TFBS Conserved View table schema X @ )
1 Txn Factor ChIP View table schema X submit | clear | cancel
Add Data Source Regions may be either uploaded from a local file or entered in the "Paste regions" input. Selecting a
track group track
Regulation % | | ENC DNase/FAIRE - Master DNasel HS (wgEncodeAwgDnaseMasterSites) + | View table schema @ Add C f’ d
Jet more data. ontigure data sources
track hubs | custom tracks k Add Data Source
Output Options track group track subtrack
, Denisova Assembly and Analysis % | | Mod Hum Variants... +  Dai Variants (dhcVcfHGDP01307) View table schema | Add
1 Send output to file { data: ~ Mandenka Variants (dhcVcfHGDP01284)
Choose fields._. geaoiedare: " San Variants (dhcVcfHGDP01029) |\
track hubs | custom tracks Karit. Variants (dhcVcfHGDP00998)
Yoruha Variants (dhcVefHGDPONG2 7)
Get output
Using the Data Integrator
[ J
The Data Integrator finds items in different tracks that overlap by position, and unlike the Table Browser's intersection function, CO I‘Iflg ure OUtpUt
the Data Integrator can output all fields from all selected tracks. Up to 5 different tracks may be queried at a time.
#ct_myPeaks_9149.chrom ct_myPeaks_9149.chromStart ct_myPeaks_9149.chromEnd ct_myPeaks_9149.name knownGene.name
knownGene.geneSymbol tfbsConsSites.name tfbsConsSites.strand tfbsConsSites.zScore wgEncodeRegTfbsClusteredV3.name
wgEncodeRegTfbsClusteredV3.score wgEncodeRegTfbsClusteredV3.expCount wgEncodeRegTfbsClusteredV3.cellType
chrl6 126700 127200 peakA uc@@2cfm.4 MPG V$SOX9_B1 - 2.05  TCF7L2 230 1 HelLa-S3,
chrlé 126700 127200 peakA V$S0X5_01 - 2.36  MAZ 604 3 GM12878,Hela-S3,K562, _
chrl6 126700 127200 peakA V$AREB6_04 - 1.89  CHD2 128 1 HelLa-S3, Output Options
chrl6 126700 127200 peakA V$SPz1_e1 - 2.17  GATA2 851 1 HUVEC, Get data | _ , ,
chrle 126760 127200 peakA V$OLF1_01 - 2.04  POLR2A 1600 51 °  Send output to file name: mypPeaksGenesTFBS.tsv ~ Compress with gzip (.gz)
A549,A549,ECC-1,GM12878,GM12878,HCT-116,HelLa-S3,HepG2,HepG2, HUVEC,, HUVEC,K562,K562, SK-N-SH,GM10847 ,GM12878,GM12891,GM12892,GM15510, Choose fields
GM18505,GM18526,GM18951,GM19099,GM19193,HCT-116,HEK293,HeLa-S3,HepG2, HUVEC, IMR90, K562, K562,K562,K562,K562,MCF10A-Er-Src,MCF10A-Er-Src, e R
NB4,PBDE,Raji,A549,Gliobla,GM12878,HelLa-S3,HepG2,HUVEC,K562,MCF-7,MCF-7,MCF-7,ProgFib, \
Choose Fields X
myPeaks

Set all | Clear all

® ® ~ chrom Reference sequence chromosome or scaffold
F Ut u re wo r k M o re I nfo r m at I o n ~chromStart ~ Start position in chromosome

~“chromEnd End position in chromosome

. ~ name Name of item.
Some of the features we intend to add: « Search for answers in our mail list archives:
» Filter inputs by value (evai) Gl
| http://genome.ucsc.edu/contacts.html ——
° Conflgure Overlap rules ~ chrom Reference sequence chromosome or scaffold
. . . . . strand + or - for strand
* Reorder output columns » Email a new question to our actively monitored list: _tStat  Transoription start position
 Add columns from related database tables genome@soe.ucsc.edu ot Gonscription end position

cdskEnd Coding region end

Reference: . . . ~jexonCount Number of exons
eterence: » UCSC training (workshops, videos, tutorials): exonStarts  Exon start positions
The UCSC Genome Browser database: 2015 update. Rosenbloom KR, Armstrong J, Barber GP, Casper J, Clawson H, o “JexonEnds  Exon end positions
Diekhans M, Dreszer TR, Fujita PA, Guruvadoo L, Haeussler M, Harte RA, Heitner S, Hickey G, Hinrichs AS, Hubley R, http//genom e UCSC. ed U/tra Tella g/ - roteiniD Tt iy O SO TV ey

Karolchik D, Learned K, Lee BT, Li CH, Miga KH, Nguyen N, Paten B, Raney BJ, Smit AF, Speir ML, Zweig AS, Haussler D,
Kuhn RM, Kent WJ. Nucleic Acids Res. 2015 Jan;43(Database issue):D670-81.
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~alignlD Unique identifier for each (known gene, alignment position) pair
~ geneSymbol HGNC gene symbol

Blog: http://genome.ucsc.edu/blog/
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