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Browser Features: Navigation

Click to zoom out. Drag on
Click to zoom in. ruler to Chromosome
Zzoom in. ideogram.
v
] i

80.0M

chr7

320.4 Kb region in 1547px, 1 pixel spans 207

1Ge - HOXA-AS2me>—s HOKA7 w4 114 EVX1-ASe—es
-» XAL b HOXAQ o4 HOXA13 st EVX 1
: o g o e
M ras N @Q@@\%@

Highlight search (J
Gene search

N S

Click to scroll.

T eoom

100.0M 10.0M

bp lMe(adala »

27300K

Fars irin
140.0M

Chromosome
ideogram of region.

Coordinate ruler.

X

[Gene symbol

SNP search

{SNP id

o2

Region search (current

region is chr7:2700926

[Coordinate l

1-27329632 )

(o)

Enter coordinates to
jump to a region.

In the form of "chr1:345-678", fields

can be joined by
space/tab/colon/hyphen

Enter the reference SNP cluster ID

(rsID) to jump to a specific SNP.

Gene search

HOXA1

refGene
refGene

chr7:27092994-27096000
chr7:27092994-27096000

Enter a gene name to jump to a gene.

Multiple gene models may be shown for
a gene. Choose one gene model to
jump to its location.

Ruler

At fine resolution, the
chromosome ideogram is
replaced by the DNA sequence.

gencodeV39 chr7:27093312-27095996
gencodeV39 chr7:27092992-27096000

:":g‘E-SS'“ chr7:27092992-27096000

MANE_sel
N =S¢ hr7:27092992-27096000

gencodeV47 chr7:27092992-27096000
gencodeV47 chr7:27093312-27095996

27160490

GCTAN

—————— o< -

Homo sapien:

Homo sapien

{"Ensembl protein": "ENSPO(
"ENST00000643460.2", "mz

“NCBI id": "NM_005622.5", "
RefSeq NM_005522)")
{"description”: "homeobox A

gene": "GenelD:3198", "NCB
"ENSG00000105991.10", "Er

—————— <

27160500



Browser Features: Tracks e

A browser track is a visualization of a dataset along a genome. Examples of browser
tracks include gene annotation tracks and RNA-seq expression tracks.

Click to manage browser tracks.

v Access annotation tracks
o such as genes.
. ”"Tracks v
Annotation Tracks < Back Annotation Tracks
View and manage genomic annotation tracks like P
L
Public Data Hubs Ruler
data repositories and >
o Ruler v
Track Facet Table Genes
filter tracks using customizable P —
e RefSeq genes v
MANE selection v1.4 v
e s> MANE selecton v1.0 +
s GENCODE V47 genes v
Local Tracks 5 GENCODE V39 genes +
Transcription Factor
Local Text Tracks > JASPAR Transcription Factors 2022 -
Variation
Click to submit a remote track or hub. SV from Ensemb m
v RepeatMasker
RepeatMasker v
< Back Remote Tracks
Show available public track hubs to
Add Tracks Add Data Hubs . load tracks from projects including

Roadmap Epigenomics Project and
1 Track Type EN CODE.

bigWig - numerical data v < Back Public Data Hubs

2 Track File URL

Human Pangenome Reference Consortium (HPRC)

HPRC long read methylation data (12 tracks) +

3 Track Label

Reference human epigenomes from Roadmap Epigenomics Consortium

i K All Chromatin states tracks (352 tracks) +

4 Configure Tracl

g Roadmap ChiP-seq datasets (12494 tracks) -
Roadmap RNA-seq, WGBS etc. datasets (5586 tracks) +

Submit

Impact of Genomic Variation on Function (IGVF)

Click to submit a local track or hub.

< Back
< Back Local Tracks ach Track Facet Table
Public Custom
Add Local Track Add Local Hub —
Row:Assay % - The numbers
indicate the tracks
1 Track Type available for each
8 sample+assay
° g
bigWig - numerical data v 2 g S s combination (dark)
8 & % 8 3 2 andthe tracks that
2 § E O B & &
g g & 3 £ @ 3 are currently shown
: S § 8 3z 8 3 .
2 TrackFile %9 & % ® @ % inthebrowser
SAssay (green). Click a
3  Assembly BExpression table cell to show a
ha3s SMRNA-Seq list of available
) ANA-Seq 8 o2 tracks for a
4 Configure Track SEpigenetic Mark e+
@DNA Methylation samp.e ""‘ssay
i @Other Epigenetic Mark o4 on o2 os on Ccombination.
Submit

@Histone Mark 013



(3 ) Browser Features: Apps

A browser app is a self-contained program for executing a specific task. Examples of
browser apps include uploading files and taking screenshots.

Click to find browser apps.

v
Tracks Share Settings Help
Apps
Region Set View

View and analyze sets of genomic regions

Gene Plot

Create and customize gene-centric visualizations

Scatter Plot

Generate scatter plots for genomic data analysis

Session

© 6 6 ©

Manage and share your browser sessions

Screenshot 3 @

Capture and export browser views as images

Apps appear as a side panel on the right side of the browser and
are used in the context of browser visualization. You never have to
leave the browser to use an app.

Close this app. Tracks  Apps  Share  Settings  Help

< Back Region Set View

Select a gene/region set

Add new set

Create a new set
Enter a list of regions
Enter a list of gene names or coordinates to make
a gene set one item per line. Gene names and
coordinates can be mixed for input. Coordinate
string must be in the form of "chr1:345-678". Fields
can be joined by space/tab/comma/colon/hyphen.
CYP4A22
chr10:96796528-96829254
CYP2A6



Browser Features: Metadata Heatmap O

A metadata heatmap with two —

metadata terms.
Tracks 1, 2, 3, and 4 share the

Track 1 same “sample” attribute
__ (IMR9O cells) and thus share
I the same color.

a|dwes

>
n
&
<

Track 2
—— Tracks 1, 2, 3 and 4 are each

Track 3 —— annotated by a different “assay”
H3K27me3, H3K9me3) and

Track 4 I thus are colored differently.
- . .‘. = B

Track 5 is not annotated by
“sample” or “assay” attributes
so no metadata is shown.

EBBBBIHOXA-AS2

Track 5

— Ruler track.

27163000 27164000 27165000

Click the metadata bar to quickly select tracks annotated with the same metadata term.

2 tracks selected

Track label: H3K9me3 of IMR90 Set
Display mode: | AUTO v/

Height (pixels): 50

. i Current terms
Switch Metadata and add/remove interface.

@ Sample

@ Assay
Metadata » Suggested terms

Track type

Donor

Institution

Custom term



e Browser Tracks: Genes

UTR. Exon. Intron.

| | | Arrows indicate the direction of transcription.
T T
< - Transcription
\ _ ’ start site.
HHOXAT e e QXA o ENS G OO OO O RO G T A B ot
Gene HOXA7 < HO' A1 amibia ENSGNNNNN2007AA .
W Link to
symbol HOXAG# HOXA11|Copy
' HOXA9# BV b Ensembl
Gene id idh HOXA0+ENST00000517402.1_5 Ensembl database.
HOXA9+#
HOXAOw  Chr7:27221128-27224842 (3714bp)
B HOXA104 gyrar .
I | °

Sequence-specific transcription factor which is part of
a developmental regulatory system that provides cells ‘m m

Additional with specific positional identities on the anterior-
information. Mposterior axis. (from UniProt HOYIA6) m
Transcription class: coding

The human Gencode V47 gene track for HOXA11 is shown above. The tooltip bubble
displays information on the HOXA11 gene.

< Back Annotation Tracks
genes
Multiple gene tracks are usually available Genes
for a genome. To find other gene tracks,
“ " « ) ” RefSeq genes v
go to “Tracks” > “Annotation tracks |
“ ” i K v
> Genes . MANE selection v1.4
MANE selection v1.0 S
GENCODE v47 v
gencodeV47 PEIES
GENCODE V39 genes Sl
Track label: [gencodev47 ]

) Right-click on the gene
Display.mode: track (and any other
tracks) for the

Max rows (including overflow row): configuration menu.

Secondary color
Configure the number of rows
Background color for d|sp|ay|ng genes

Italicize text (J

Hide item less than (pixels):

Hide minimal items (J

Display modes.

Change colors etc.

X Remove

More information



Browser Tracks: Numerical Track e

A numerical track displays a series of quantitative values along the genome as a
highly customizable graph. When the track height is small, the track is shown as a
heatmap, otherwise it is shown as a bar plot.

Bar plot (track height = 20 pixels) Heatmap (track height < 20 pixels)

H3K4me3 of IMR90 237
. Ln. okl 4 J
H3K4me1 of IMRS0 45

H3K4me3 of IMR90

i [
poemerorvre MU (1 DR

Primate PhyloP 46- 3.4
oy . way
Positive and negative values are _
rendered using different colors.

The default y-axis scale is an automatic

scale which can be changed into a fixed ~ fimaePryioPss- 10
scale using the configuration menu. Bars -
with values beyond a set threshold are ?
indicated with a different color on their
peaks.

Bar plot shape can be smoothed using the configuration menu.

a.lMLl

™ ..u...ud. .ﬂMnm-

. 4

Smooth (pixels): 3

. 4

L e
Missing values are labelled as “No data” on 1 A . .
the tooltip for bedGraph format tracks 27270k (no data)

0K
(not applicable for bigWig format tracks).

chr7:27273444

‘ H3K4me3 of IMR90
‘l IIII..IIEI noa 1 |

Learn more about the supported numerical track formats bedGraph and
o bigWig at https://eq.readthedocs.io/en/latest/tracks.html#numerical-tracks.



https://eg.readthedocs.io/en/latest/tracks.html#numerical-tracks

G Browser Tracks: Matplot

A matplot (also called a line plot) displays multiple numerical tracks on the same X
and Y axes to easily compare datasets. Data is plotted as curves instead of bar plots.

matplot wrap 15 7]
MeDIP
1 O 1
MRE ¢ |
MeDIP 15
0 et wtaiad .o kil MeDIP 13.78 ML.M—. PRI W Y
MRE 407 MRE 0.40
0.0 | chr7:27093728 [ .I‘ . I | |
matplot wrap - —
- - e e
MRE 407
""""""""""" 00l 2 tracks selected
Matplots can be created while browsing: Track label: [multple values] Set
Display mode: | AUTO !
1. Hold shift and click on track names Height (pixels): 40

to select multiple numerical tracks.
(Track names will be highlighted in

Y-axis scale:| AUTO %/

Aggregate method:| MEAN 4|

yellow.)
2. Right-click on the selected tracks Smooth (pixels):

and select “Apply matplot."

Background color

O Deselect 2 tracks

X Remove 2 tracks

A
matplot wrap

e g,

| Track label: matplot wrap Set
il

Height (pixels): 60

Y-axis scale:[ AUTO 4]

Aggregate method: [ MEAN 4| Matplot track can be treated as regular tracks.
Right Click for the configuration menu.

Line width (pixels): 4 ¢

Smooth (pixels): 2

Background color

X Remove

More information >

Matplots can be defined in datahub. Learn more at
e https://eg.readthedocs.io/en/latest/datahub.html#example-matplot-track.



https://eg.readthedocs.io/en/latest/datahub.html#example-matplot-track

Browser Tracks: MethylC Track o

The methylIC track’ is designed to display DNA methylation data from whole-genome
bisulfite sequencing experiments. It distinguishes cytosine methylation levels (as bar
plots) on separate strands and in different sequence contexts and integrates
sequencing read depth (as curves) as a measure of confidence.

a1 T T2 T T RO
.:_=%|||
}Hmuuu TR AEIT i mun i
SR

RefSeq genes TCF19m>-m-m >

==

———~—~—<—<q<4<&=CCHCR1 POUSF1s
¢——~——~—~——mA<E=CCHCR1 FLLEL POUSF 1
< CCHCR1 43 POU5F 1«
TCF19m>—>-mmp——> 0.98 —
TCF19m>- >~ —
Rever: POU5F 1=
SuorEs POUSF1s
43
0.98
chr6:31128392

methylC-Seq of IMR90

The color legend for a methylC track can be viewed using its configuration
menu. All colors are configurable by clicking on the color boxes.

methylC-Seq of IMR90

To filter methylation data by read depth Track label: methylC-Seq of IMR90 | Set |
select the configuration menu, click
“Filter by read depth," enter a Height (pixels): 40

threshold, and click “Apply."

Combine strands

No filtering
Context Color Background
10 CG #d9d9d9
| | ll Il | ’v/\:/“” CHG #ffeOcc
00 I ii?w 4 ==g CHH [ #1001t
| | ‘I || || || |I| | i Add other contexts by specifying them in a data hub.
1.0 SV
Methylation value max: 1 ‘ Set ‘
Filtered by read depth value 15 . :
Depth filter: 0 ‘ Set |
1.0
- Read depth line color
- Hl I||| ||||| rJ\f\/ :

J -

il \/ Bt g Background color

~

1.0 ‘ ” | Il Il X Remove

More information

/

To combine the forward and reverse strands, in the configuration menu, select

“Combine strands."
il 10:| I | |||"|| II I | I l'

Zhou X, et al., Bioinformatics 30, 2206-2207 (2014)




(9 ) Browser Tracks: Genome Comparison

The genome comparison track visualizes pairwise alignments of two genomes allowing
for comparison at fine (base pair) or large (megabase) scale. Alignment is unbiased with
gaps in both the query and target genomes.

< Back i
To add the genome comparison track, ac Rrinotatior: Tk

go to “Tracks” > “Annotation tracks” >

p . " genome comparison
Genome Comparison.

Genome Comparison
Many pre-bu”t. genome comparison Query mouse mm10 to hg38 blastz
tracks are available.

hg38 - chm13v2.0 minimap2

Human HOXC10:é b the h Human genome
I p Igap on the human genome. as target.
|hg19 refGene HOXC-AS3 T 1
HOXC
e |_ J sequence

alignment

Imm10 refGene

Hoxc10

Mouse Hoxc10. 2 bp gap on the Mouse genome
mouse genome. as query.

At 10 bp/pixel resolution, the browser will transition from individual alignment blocks to
a joined alignment block.

[hg19 refGene PA F

PA

alignment

Individual alignment blocks.
8 bp/pixel

Imm10 refGene

hg19 refGene

alignment

Joined alignment block.

17 bp/pixel

mm10 refGene

Complex genome rearrangements can be visualized by observing synteny blocks.

104200K 104300K 104400K 104500K 104600K
#STAB2  TTC41Pre—t e ee—rii—e HCFC25=>=5=>--n TXNRD1
mec<<<<<NT5DC3 HSPI0B13=>+ NFYBs——< TX
C120rf73« X
TD!

o ) S ——— ——
DD > ) ) bhy10:96684830-86845027) ) > > >>>>>>>>>>>>>>>>>>>>>>
«Celf4 Nt5dc3>=>—>——>—>= 1190007107Rik= Nfybs—<
Celf4 Stab2< 1190007107Rik= 1700028116F

«Celf4 1190007107Rik+




Browser Tracks: Long-Range Interactions (10

Long-range chromatin interaction experiments can be accessed through public track hubs’.

Long-range chromatin interaction experiments

Long-range chromatin interaction experiments (156 tracks) i

Human HOXA gene cluster.

26.0M 27.0M 28.0M
NFE2L3+8 KIAA0087 = HOXA14 TSL» JAZF1:
HNRNPA2B14@ C7orf71@ HOXAT4 TSL» JAZF1-ASTm—>e—
HNRNPA2B1@ C7orf71m HOTAIRM1 = HIBADH #<——<#H CREBS>
cBX3a SKAP2 dHe—po—e—c—c—en HOTAIRM1 = TAX1BP1»HE-8-H
cBx3a SKAP2 HOXA2 1 TAX1BP1>HE-8—
SNX10>—>—+m HOXA34a TAX1BPT»si-E-H
SNX10»—>—m HOXA3: TAX1BP1>HE-E-H
SNX103—>—sm HOXA-AS2 = TAXIBPT>HE-E-H
SNX10»—>—b8 HOXA4 1 TAX1BP1>HE-B-H
— ——

¢ “"“&}““‘:vg¢’ ‘goo'o *% 4 QW?Y 122 < Mo’%x’”

! Posia 239 ot » ~
y O% R 2
@ .
.

&
<

Hi-C data from IMR90 cells shown as  ChIA-PET data from K562 cells
a heatmap. shown as arcs. I

Highlights:

1. Supports pairwise chromatin interaction results from Hi-C, 5C, and ChlA-PET.
2. Multiple display modes: heatmaps and arcs.
3. Visualizes interactions from distant regions and different chromosomes.

UCSD IMR90 Hi-C (40kb Hindlll combined)

Display mode:
Height (pixels): Set
Score scal: FixeD <)

Secondary color
Background color

O i
it ter(sJ[om

Data in current view (no expansion) (]
Both anchors in view window (J

Scale with height [

X Remove

More information

Zhou X, et al., Nature Methods 10, 375-376 (2013)



Data Management: Local Tracks and Datahub

Track files from your local hard drive can be displayed directly on the browser and they
can be organized into a local datahub too. Local tracks and datahubs are usually loaded

faster than URL hosted tracks since network transfer is avoided.

< Back Local Tracks

Tracks Apps  Share  Settings  Help

r Add Local Track Add Local Hub

Tracks
1 Track Type
Annotation Tracks

View and manage genomic annotation tracks like

bigWig - numerical data
genes, transcripts, and regulatory elements L

2 TrackFile
Public Data Hubs
Connect to public genomic data repostories and 3 :‘:::'“"'V

track collections

4 Configure Track

Track Facet Table

> Submit
Organize and fiter tracks using customizable
categories and metadata
Remote Tracks < Back Loca! Tranten

” B0 <

‘Access and manage tracks from remote servers.

and databases

Add Local Track

local_track

sBo = [

Name.

Favorites
[5] Box sync I TW463_20-5-bonemarrow_MeDIP.bigWig
Local Tracks
Track Type 32 Dropbox 1 onemarrow_MRE.CpG.bigWig
R bigwig o GSE28247.st3c
@Y di GSE28247.st3c.gz.tbi
i ! GSE28247st3c.gz
1 acal Taxt Track: ’ E Al My Files 7_st3c.g;
oAt imes 2 TrackFile . i E017.15_coreMarks_dense.gz.tbi
& iCloud Drive I E017.15_coreMarks_dense.gz
. Select Track File(s) 73 Applications i hi.liftedtohg19.9z
B Desiton hi.liftedtohg19.gz.tbi
Choose Files No fi interactExample3.inter.bb
< Back Local Tracks 5 o ENCFF932IWW.bigBed
© Downloads 2value.bg.gz.tbi
" T 2value.bg.gz
Add Local Track Add Local Hub @ Creative Cloud...
Devices
Choose a folder containing hub.config.json: [T BB
Choose File No file chosen ] Examp/e upload Of 2
local bigWig files
Or choose multiple files (including
hub.config.json):
Choose Files No file chosen ] refGene
lgencodeM19Basic
Ruler

local_track <

0 sBom =
Name
B hub.config.json

Date Modified
Today, 3:12 PM

Favorites
Box Sync
33 Dropbox
4} di
B Al My Files
& iCloud Drive
7 Applications
[ Desktop
% Documents
© Downloads

@ Creative Clou. Jan 8, 2019, 2:24 PM

Jan 8, 2019, 2:24 PM

2value.bg.gz.tbi
B 2value.bg.gz

Devices

Options

MeDIP 7.0:|

It litediong19.gz

ltest bedgraph

size
281 bytes

127 bytes

Cancel

‘000 52418000 52419000 52420000 52421000

Kind

RepeatMasker 1.0 :|
JSON

0.0
ITW463_20-5-bone

Iminl W
marrow_MeDIP.big " il _A.
e y N a b M .A

0
ITW551_20-5-bone 4.7
marrow_MRE.CpG.
bigWi I
0.0 ]

Document|
Document|
Document|
gzip c..ard

Open

Example upload of a local datahub



Data Management: Datahub

A datahub is a collection of data from multiple sources.

An example datahub.

"type": "bedgraph",
"url": "http://vizhub.wustl.edu/hubSample/hgl9/GSM432686.g9z",
"name": "my track",
"showOnHubLoad": true,
"options": {
"color": "#ff33cc",
"height": 50
}

Highlights:
1. Batch uploading of many tracks at the same time.
2. Custom track information is preserved in a datahub.
3. Tracks in a datahub can come from different servers.
4. Track rendering style can be customized.
5. Tracks can be annotated with metadata.

A datahub is written in JSON text.
Use the Tracks -> Custom Tracks menu to upload a datahub to the browser.

A datahub file can be either hosted on the Web or saved locally.

If the datahub is hosted on the Web, it can be referenced by the browser through
the URL parameter. In this way you can bookmark the parameterized browser link
for quick reference or sharing.

http://epigenomegateway.wustl.edu/browser/?genome=hg19&hub=https://vizhub.
wustl.edu/hg19/hubsample.json

Dissecting the browser URL parameters.

genome

identifier &hub= datahub URL

browser URL ?genome=

Learn more about datahubs

(https://eq.readthedocs.io/en/latest/datahub.html) and URL parameters
(https://eq.readthedocs.io/en/latest/url.html).



https://eg.readthedocs.io/en/latest/datahub.html
https://eg.readthedocs.io/en/latest/url.html
http://epigenomegateway.wustl.edu/browser/?genome=hg19&hub=http://vizhub.wustl.edu/hg19/hubsample.json
http://epigenomegateway.wustl.edu/browser/?genome=hg19&hub=http://vizhub.wustl.edu/hg19/hubsample.json

@ Data Management: Screenshot

Tracks  Apps  Share  Settings  Help
r
Apps

Region Set View

View and analyze sets of genomic regions

Gene Plot

>
Create and customize gene-centric visualizations. Use the Screenshot app in the AppS menu tO save
S images of the current genomic view.

Generate scatter plots for genomic data analysis

Session

Manage and share your browser sessions

Screenshot

Capture and export

Click the “Download SVG” button to save the screenshot as
D an SVG file to your computer.

< Back Screenshot

You can get heipdated view of the tracks by retaking your screenshot.

4 Download SVG| [as Retake Screenshot|

Ruler

chr7 27100K z
refGene. HOXATml HOXA-AS2me>—s HOXA7 w##
HOXA HOXAQ 4k HOX
HOTAIRM 12— HOXAS s
HOTAIRM1>—= HOXAB &+
HOXA24 HOXA-AS33—>—>—>-smm
HOXAS smbebi—e—t HOXA-AS3 »—>-smmn
HOXAS smbepi—i—t—t—sa HO)
HOXA10-HOX
gencadevar - - 475 HOXAd® HOXA7 44
1AC004079.1 ENSG00000297475 % HOXA4 4k HOXA7 #
- - - 475  HOXAdal HOXA7#
00000297475 HOXAS w HO!
5 HOXA5 s HO
ENSG00000297475 = HOXAG 4+
HOXA1®# HOXA-AS23
HOXAT HOXA-AS23 HOX
HOTAIRM1® HOXAG4+<1

" 0 |
S hoo, s Ao

The “Screenshot” app will convert the browser contents to an SVG file. The SVG
file is a high-quality vector-based graphics file.

. 4

c | (@ File /Users/d/Downloads/2025-06-15T19_46_23.142Z_eg.svg |

2uler

pi5.2
chr7 27100K 27200K
‘efGene HOXATw=® HOXA-AS2me>— HOXA7 «h¢ HOXA1T1 sk
HOXA1 sl HOXA4 4t HOXAQ #Hs HOXA13 s
HOTAIRM1>— HOXA5 s HOXA10wH HOTTIP >
HOTAIRM1>—x HOXAB 4 HOXA10 4—<——
HOXA24# HOXA-AS3 »—>—>—>—tumm
HOXAS s—e—c— HOXA-AS3 >—>-sbmm
HOXA3S #pep——c——4¢—<1 HOXA10-AS»—
HOXA10-HOXA9:
HOXA11-AS»—>
JencodeVa7 ENSG00000297475  HOXA4# HOXA7+ HOXA11«HI ENSG0000029¢
1AC004079.1 ENSG00000297475 » HOXA4 s HOXA7 «s HOXA11 st ENSG000(
ENSG00000297475  HOXA4 s HOXA7 = HOXA11-AS = ENSGO
ENSG00000297475 HOXAS5 » HOXA9# HOXA134«
ENSG00000297475 HOXA5 ke HOXA9# HOXA13 et
ENSG00000297475 = HOXA6 4 HOXA104 HOTTIP>-
HOXA1«# HOXA-AS2» HOXA9+# HOTTIP»=
HOXA1 ke HOXA-AS2» HOXA9 #He HOTTIP>=
HOTAIRM1 = HOXAB 4+ HOXA10« HOTTIP=
1

T (5
RepeaiMasker ‘ l |

hiP-Seq input of
MR90
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Data Management: Session D

Tracks  Apps  Share  Settings  Help

r
Apps

Region Set View N
View and analyze sets of genomic regions . .

Use the Session app in the Apps menu to save the
eIt , current browser status including tracks, view range,
Create and customize gene-centric visualizations and Customization, for |ater Viewing_

Pl . . « »
s To save a session, click the “Save” button. Enter a
name for this session (optional). The user can

Session download their session as a JSON file.

Manage and share your browser sessions

Screenshot

Capture and export browser views as images

. 4

Session bundle Id

Or use a session file: B [E|

Session bundle Id: b1d351bf-cfcf-4a3a-9b31-50b74fa3a711 ‘ COpy]

Name your session
Silly-chartreuse-caterpillar orusea IENLLTNET) [

] Save session ‘ 3 Download current session ‘

4 Download as datahub ‘

Sort session by: @Date  OLabel

: EE. Multiple sessions
Great-tangerine-opossum (6/15/2025, 2:55:52 PM) |Restored||Delete
9 P ( / / ) can be saved under
Fabulous-aquamarine-rabbit (6/15/2025, 2:55:38 PM) |Restore| |Delete one bundle ID.

Disclaimer: please use sessionFile or hub URL for publishing using the
Browser. Session id is supposed to be shared with trusted people only.
Please check our docs for Publish with the browser. Thank you!

A session can be recovered in three ways:

1. Use the “?bundle=session_bundle_id” URL parameter to reload the session.
2. Upload a saved JSON file by clicking the “Upload” button in the “Sessions” app.
3. Copy the session ID and paste this into the “Retrieve” box in the “Sessions” app.

Sessions and datahubs only record information about tracks; they do not save actual track data.
If the track file has been moved, the browser won’t be able to recover that track from the
session or datahub.
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Use the Region Set View app to show track data over a set of genes or regions. The
“Region Set View” app enables track data to be displayed over regions that are not adjacent
on a chromosome or even on different chromosomes.

Apps: Region Set View

atsz2 24

CYP4A22

chr10:96796528-96829254 CYP2A6 chr1:47223509-47276522 CYP1A2

chr7:82572053-82763459  Viewing a 191.4 Kb region in 1545px, 1 pixel spans 124 bp | Metadata »‘

[eencodeved 0 ———————————— - CYP4A22-AS1 AC008537.1 CYP4B13—> CYP1A2——————0|
CYP2ABE-E——p——1—1> CYPA4B1 i3 b
CYP2AGE-=—>—>sa>>—m>—n CYP4B1s——t———5b—9—
CYP2ABE——>—>bl——3>—1>
R e e
C
cY
[%
CYP2C8 ————gepe—t—m CY
— I
IR e [ o Dmmiy g ol Wo k|
s I S e S 423.33 |

ataz @t

75040K

CYP4AZ2-CYP1AZ
MeDIP

- 3 O P DY SR WS O ' LALM_ Aeae ad bk o Mok

] [ b

Share

47600K 96830K 41360K 47280K

b b s |

Tracks  Apps Settings  Help

< Back Region Set View

The user can create many sets of genes or regions of
interest by clicking the “Add new set” button.

Select a genelregion set

Add new set

Create a new set

Enter a list of regions

Enter a list of gene names or coordinates to make
a gene set one item per line. Gene names and

Gene and region sets can be submitted by pasting a list of
gene names or genomic coordinates. Gene names and

coordinates can be mixed for input. Coordinate string must
be in the form of "chr1:345-678" and fields can be joined by

space/tab/comma/colon/hyphen.

coordinates can be mixed for input. Coordinate
string must be in the form of "chr1:345-678". Fields
can be joined by space/tab/commalcolon/hyphen.

CYP4A22

chr10:96796528-96829254

CYP2A6

CYP3A4

chr1:47223509-47276522

CYP1A2

1. Rename this set: New set
2. Add one region or delete region(s) from the table below

New region name:

Name

CYP4A22

chr10:96796528-96829254

CYP2A6

chr1:47223509-47276522

CYP1A2

New region locus:

Locus

chr1:47603096-47614526

chr10:96796528-96829254

chr19:41349442-41356352

chr1:47223509-47276522

chr15:75041185-75048948 +

Strand Coordinates to view

chr1:47603096-47614526

chr10:96796528-96829254

chr19:41349442-41356352

chr1:47223509-47276522

chr15:75041185-75048948

The user can specify custom flanking regions surrounding the gene transcriptional start

sites to focus on the gene promoters.

3. Set flanking region

Upstream bases: 5000

A 4
Select a gene/region set

New set (5 regions) DELETE

Downstream bases: 5000

Surrounding: | Transcription start 4 |

“Region set view” can be applied to see all
regions in one browser view. To quit the gene set
view, click the yellow button:

Exit region set view



Apps: Gene Plot @

Use the Gene plot app to explore the data variation and distribution of a numerical
track with respect to a group of genes or regions of interest. The gene set needs to be
loaded using the “Region View Set” app before using the “Gene plot" app.

1. Choose a region set Choose a gene set.

Pick your set:| New set 4|
; Select the data to be plotted.
2. Choose a numerial track: P
) I Three plots (box plot, line plot, and
Pick your track: | MeDIP ¢ | heatmap) are available, and each is fully
customizable.

3. Choose a plot type:

Pick your plot type: | box ¥ |data points: | 50 %/
All genes and genomic intervals are tiled together, genes are

plotted.

m Gene transcription start sites.
122.5 KB upstream of TSS. ¢ ) 2.5 KB downstream of TSS.

Plots can be downloaded in SVG format.

10 20 30 40 50
The above boxplot shows the bone marrow MeDIP signal distribution over 5 KB
regions centered on the transcription start site of 5 human genes. Data from each
region is evenly summarized into 50 data points and a boxplot is shown over each

summary point to indicate the data distribution.
N v\\» |
%M (jw 3 " » W B

Individual curves for each item Heatmap




(17 Apps: Scatter Plot
Tracks Share Settings Help

Apps

Region Set View

View and analyze sets of genomic regions

e This App allows the user to compare
ene Plot . .

Srats oo sucators” different datasets, across multiple
genomic regions.

Scatter Plot

Generate scatter plots for genomic data analysis

Session

Manage and share your browser sessions

Screenshot

Capture and export browser views as images

. 4

1. Choose a region set

Pick your set:| 20TEs-ext2.5Kb % |

2. Choose a numerial track for X-axis:

Pick your track: | Stanford ChipSeq K562 JunD v

3. Choose a numerial track for Y-axis:

Pick your track: | Stanford ChipSeq GM12878 JunD 4|

3.2

2.8
2.6

2.4 °

. ® o L

Stanford ChipSeq GM12878 JunD

0 50 100 150 200 250

Stanford ChipSeq K562 JunD



Apps: Fetch Sequence D

Apps

Region Set View

View and analyze sets of genomic regions

> This App allows the user to retrieve the
genomic sequence of the current view
Gene Plot reg@on. Users can also specify a list of
Create and customize gene-centric > regions from which to fetch sequences

visualizations .
from. Each region should be no longer

Scatter Plot than 10KB.

Generate scatter plots for genomic data analysis

Fetch sequence for current view region chr7:27053397-27373765:

Session N [Fetet] (clear]

Manage and share your browser sessions

chr7:27053397-27373765

‘ttagacagagaattcaaaatagctgtgtt tcaagttaacac atttaaaattctatcagataaatttaat
gattgaaat ttctggagctgaaaaatgcaattggeatactgaagaatgcactagagtcctttaatage
Screenshot agaactgat tagtgagcttgaagacagectat ttgaaaatac acaaaacaat
20 'gaagcatgcctacaggacctagaaaatagcttcaatagggaaaatctatgagttattggccttaaagaggaggtagagaaagggataggggtagaa

Capture and export browser views as images agtttatt, taat tttcccaaacct tatcagtatctacatataagaagcttatacaacaccaagcagattt
aacccaagactacctcaaggcatttaatagtcaaactcccaaaggtcaaggat ttgt t aaatag
aataaaatggagctctaatatgtctggcatcagacttttcagtggaaacctcacaacccaggacagagtggcatgacatatttaaagtgctgaaga
aaaaaaaaaaacttttgccctagaatagtatatttgattaaaatatccttcaaacac taagacttacc tga
Fetch Sequence ggaatttcatcaacaccagacctgtcctacaagaaatgtt tacttaaatc attaatgaacaataagcaaccacc
> agaaggtacaaaactcagtggtaatagtaagtacacaaaaaaacacagaatattataacattgtaactgttatactcttatgctaagtagagagac

Retrieve and analyze genomic sequences ‘tacacgatgaaccaatcaaaaatagtaactacaacaacttttcaagacatagtgctattatatatatgtaaatatatatgtatataaatatatata

tatatttatatatatatatatatatatatatat AACTggctcagcacaatggctcatg

. 4

Click the Fetch or Batch fetch button to fetch the sequence. Click the Copy
button to copy the fetched sequence to your clipboard.

or input a list of coordinates to fetch sequence (max 100 regions, each should less than 10KB,
regions longer than 10Kb would be ignored):

chr6:52425276-52425961
chr1:10001000-10001400

N

{Batch fetch] [Reset] [Copy]

>chr6:52425276-52425961

hagattgatctcatcctcttttaaacagctagagtattccattgtatggctataccacaatttacctaatctgttcattgtaggtggatatttggg
&tatttcaaaCGAAGTCTGCCGTTAGAGCAGGAGCTGTGTCCTGTGTCCCGTGTGTTTTGGCATCTCCATGGAGTTCACACTGTCGTATGAACTCT
bACAACATTTGCTCTGAGTCACAGAGGATTACTGGCTCACAGTTTATCAAATATAACTCTCAATAACCAGCACTGCTGGGTCAAGCCAGAATAATG
ﬁGCAATATTCATAATACTGGCCCTGAGCTATCACTCTCAGATCAAAATACAAGCTGTTCAATATCGTTTTGATGCTGGCTCCTTGCCTATATTAAA‘
%TTAATTAatgacccagcaattccacccccaaggtatatatccaagacaactgaacacgacatccacacaaaaacttgcacacgcgtgttcagagc
agcattattcataatcgccaaaagagacaaacgtccatcaactgatgaatgcataaacaaaatgcacttcgcagtacaataaaatgattcagtcat
haaaagaaatgaaatactgatacatgctacagcatagatgaaccctgaaaacatgctacgtgaaagaagccaggtacaaaaaaccacatatggtat
batcccatgtatat :
}chr1:10001000-10001400
ﬁGTAACTGACAATGTCTTTTCAGAGTTAgtttcctacagtctaaccacactggatgacttgctgttccaaaaatgtcatgcacttttttgagcctg§
katttttttttctacctatgaagcccagttcattcttcaaagtctagttcaagtgtcaccttctctacaaggtcttccttgatttcctcccaaTCA3
ITAGGTTGTGAATTATTTAAGTAGGGATTTTACCTTTTCTTTCTTTCGTTCGTTCGttctttctttcctctttcttttttttttgatggcgtctca§
kggtcacccaggtggagtgcagtggcatgatcttggttcactgcaacctctgcctcctgggttcaagtgactctcctgcctcggtctcccgagtagj
ctgggaatgtaggtgcc :
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Function: Undo/Redo (20

VrefGene
Track label:
— The figure on the left shows how to
o remove the refGene track from the
Max rows (including overflow row): Cu rrent V|eW
The view below is after the
refGene track has been removed.

Italicize text (J

Hide item less than (pixels):

Hide minim:

X Remove

al items ()

More information

Ruler

chr7:27148460-27176844 Viewing a 28.4 Kb region in 1568px, 1 pixel spans 18 bp | Metadata »

chi7. 27150K 27160K
[gencodeva7 HOXAS St HOXA-AS2 g HOXA-AS 2 - HOXAS gt
EN 0288C HOXA-AS2 mm>—s—>smm HOXA4
HOXA-AS2 2—sm>—mm HOXAZ et
ENSG00000273433 %
HOXA-AS2! H
HOXA-AS2

[Repeatiasker

[cnip-Seqiinputof 17
IMR9O

o
|H3Kame3 of IMR 219
190

‘ 0
HIKame3 of IMR 113
90

HIKIme3 of IMR g
o0

o

Ruler

HOXA-AS2:

1| I‘I“I :‘l |
— Mo Ao.and

e M. e

UL_ _._.MA e — S o=
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When we click the Undo button, the refGene
track is added back.

chr7:27148460-27176844 Viewing a 28.4 Kb region in 1568px, 1 pixel spans 18 bp

chr7 27150K 27160K
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3D Genome Visualization

g3d: indexed binary format for fast retrieval of 3D data

g3dtools m
=| ———) "0
" e (available in PyPi) 01001
3D model with X, .
: Binary .g3d format
y, z coordinates
Supports: Can parse:
1. remote range request 1. bed-like x, y, z
2. metadata, different resolutions 2. pastis output (Noble lab)
3. Haplotypes, cells, samples efc. 3. nucle3d format (Ma lab)
4. Python and JavaScript API 4. 3dg output from Dip-C/hickit
5. 5 ..

< Back Remote Tracks

Add Tracks

Tracks ->
Track Type
Remote/Local T
tracks -> 93d track 2 TrackFile URL
type
Track File URL
[ https:/ftarget.wustl.edu/dli/tmp/test2.g3d
0 240 - = [ruer 53
chr7 24.0M 25.0M 26.01
lgencodeV29 STK31 e MPP6 = NFE2L
STK31 4 MPP6&>4 HNRNPA2E
STK31 = MPP6 > NFE2L

[Bernstein GM1287 37
/8 HaKame3

o
[E116 GM12878 Lymphobl
lastoid Cells PrimaryHMM

R

chr7 136.0M 137.0M
‘Compariments.

paternal maternal

@ Loop Anchors



Custom Genome @

Q WashU Epigenome Browser 5503

"name": "canFamé",
"id": "32a1dfb2-9b61-4879-b6bb-58868685Lce9",
< Back Add Custom Genome "group": "Dog",

"cytobands": {3,
i Wity Eeiie "defaultRegion”: "chr7:26733027-26803027",

"chromosomes": [
]I

"annotationTracks": §

Drag and drop a .json genome file here %,

-or- "defaultTracks": [
Click to select a file

"name": "Ruler",
"type": "ruler"

v Root object

A . "type": "geneAnnotation",
No additional properties allowed "name”: "ncbiRefSeq”,
id* string © "label"”: "NCBI genes",

name * string © "filetype": "geneAnnotation"
group string ®

v

chromosomes * array ©

v

cytobands object ©®

No additional properties allowed n G hIOﬂ]O somes n . [
defaultRegion * string © { '

> defaultTracks array ®
> publicHublList array © "name": "chr1i",
i bject
publicHubData object © "1ength":
> annotationTracks object ®

twoBitURL string ® };

& (":\ canFam6 /| Untitled Session | 5503

Pl
20.0M

I

L L | I L | M |
30.0M

40.0M 50.0M 60.0M

70.0M

M 10.0M
chr1
chr1:35363186-36729385 Viewing a 1.4 Mb region in 1568px, 1 pixel spans 871 bp
Ruler
Lo [T [T [T [ [T [T [
chrl  35400K 35500K 35600K 35700K 35800K 35900K 36000K 36100K
NCBI genes et AIG11 LOC111095530 4= PEX3+E421 PHACTR2 ¥—>——>—>—>———>
et AlGT > LOC111090660 ¢+ LOC111095548 #———<+
AlGT =3 ADAT2 4ma—t—s PHACTR2#—>—+—
LOC111090656 = ADAT2 4me—t—s PHACTRZ2#—>—+—
AIGT* » ol - 1 ADAT LC
AlG1 ADAT24—4H LOC11109554 8 e——cae——s—t
AlG1 ADAT
AIG1 PEX3-sramms
AIG1 PEX3 s
AIG1 PEX3 s
AIGT¥ + - » PEX3>:u
AIGT* + = 4 FUCA2484
AIGT > LOC111095543 «
AIG1
AlG1

LOC111095529 #—



(23 Browser Settings

Toggle display of the Genome Navigator
Left mouse drag: select
Tracks Apps Share Settings Help Right mouse drag' pan
. Mousewheel: zoom
Settings

Show Navigator

Toggle Dark Mode

Tracks Apps Share Settings

Settings

Show Navigator

an example view with
Dark Mode dark mode enabled

hr7:27103945-27424 Viewing a 320.4 Kb region in 1369px, 1 pixel spans 234 bp

1 %2 " . N 1
2T200% 27300K




Embed the Browser

arn add wue
Y P99 ~

import { GenomeViewer } from "wuepgg";

<GenomeViewer
viewRegion="chr7:27181545-27245617"
tracks={[
{
url: "https://hicfiles.s3.amazonaws.com/hiseq/gm12878/in-situ/combined.hic",
name: "hictest",
type: "hic",
H
{
url: "https://vizhub.wustl.edu/hubSample/hg19/baml.bam",
name: "bamtest",
type: "bam",
b
{
name: '"gencodeV47",
type: '"geneannotation",
b
1}
genomeName="hg19"
/>
« > c CG) localhost:5173 i:') ® v
et YOOV Y W T W™ V7 Dade 00N 0 0 0 o
& { P ¢ @
o L R 2
bamtest I Frerr el [N I [T EEN [N [N [N} | | [N [NENEEREEN! LE LY E)
I i I 1 I I [} E'E [N (BN I | [ g I [Nl (RN} I I I
I 1 [ 2 T AEX L I I 1l I 11} I L4 I i} I I 1
I @ 11 I I | ERil ) | 2/ [ I I | § e } I
| I g | | 1k | | | (N | | I
Il I I () {14 ] I I 11l% I
[N} 14 11 I [N} I [} [n} [ e
[l [N ! 11 I | I I | Bl
Il I i I [ o i 11 I
1l I | | I |
I | | I I I I U |
I (| | kA 1 | [
| | I L | I 1
I I I I i} [
1 /| )
| | | |
[ | | ;
‘II\ | I
‘gencodeVa7 «=HOXAS HOXA-AS3 mpmmt—en HOXA9 4—a HOXA10 smmem HOXA11 smmpe—4 HOXA13 ¢—cem HOTTIP 3y
—am HOXAS HOXA7 4m—ée HOXA94—<4a HOXA10 4 HOXA1! g —— e HOXA13:
HOXAG si-<—<me HOXA7 smmeit— HOXAQ #—c—a HOXA10 dmmi—s HOXA11-AS e HOTTIP:
HOXA®6: HOXA7 4ee MIR196B » HOXA11-AS e HOTTIP 3>
3433 HO; HOXA XA11-AS = HOTTIP »—>—sm
——————>——>————= HOXA-AS3 HOXA9: ENSG00000299510 % HOTTIP
——— HOXA9 +—ce—e———c—a ENSG00000299510 4= HOTTIP:
2801 HO; H 11-A ENSG00000306079 +—e
HOXA-AS3 m=-> HOXA10-AS m=—3—3 HOXA11-AS: HOTTIP s
Py yyyyyy—>—3e—m HOXA-AS3 HOXA10-AS mms—s—um HOXA11-AS »—>—m
HOXA-AS3 »—>—>—>—>—t—u HOXA10-AS »ap—>—tm HOXA11-AS:
HOXA-ASS3: HOXA10-AS: HOXA11-AS mm—s—s—tm
ENSG00000270182 = HOXA1 0 smtelt<—<mm HOXA11-AS:

WashU Epigenome Browser embedding code boilerplate:
https://github.com/twlab/embed-eg3



https://github.com/twlab/embed-eg3

Notes



Notes
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