WashU EpiGenome Browser Tutorial
March 28, 2019 — City of Hope.

Presenter: Ting Wang

Tutorial Overview:
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. Loading data on the EpiGenome Browser

. Navigating the EpiGenome Browser

. Using Apps on the EpiGenome Browser

. Exploring chromatin interaction data using the EpiGenome Browser

Getting started with the EpiGenome Browser

Sessions: saving and retrieving browsing Sessions............ccvcceveeiieennnn.

Notes:

To follow along with this tutorial, use instructions marked by ¥ _We have provided
screenshots for guidance (ordered by bracketed alphabets: [A], [B], ...)

Click in the order of the numbered-circles on the screenshots to follow this tutorial.

00



1. Getting started with the EpiGenome Browser

1.1.Load the browser

» Access the browser at http://epigenomegateway.wustl.edu/browser

1.2.Select the genome assembly of interest

» For the purpose of this tutorial, please select Human hg19.
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http://epigenomegateway.wustl.edu/browser

2. Loading data on the EpiGenome Browser

2.1. Data hubs: A data hub is a collection of tracks/datasets that can be viewed on the

browser.

> [A] Click on the Tracks -> Public Data Hubs (21 available) to view all the available
public datasets on the EpiGenome Browser.

> [B] Choose the first hub named Roadmap Data from GEO, Click the Add button.
Exit the data hub section by clicking on the X at the top-right of the floating window.

)

Annotation Tracks
Public Data Hubs 9
Track Facet Table

Custom Tracks

[B]

Track List

Public data hubs Upload Local Track

Collection

» Reference human epigenomes from Roadmap Epigenomics Consortium
» Reference human epigenomes from Roadmap Epigenomics Consortium
» Reference human epigenomes from Roadmap Epigenomics Consortium

» Reference human epigenomes from Roadmap Epigenomics Consortium

Hub name

Roadmap Data from GEO
methyICRF tracks from Roadmap
Observed DNase and ChIP-seq Pvalue and Normalized RPKM RNAseq signa...

Observed DNase and ChIP-seq Fold-change and Normalized RPKM RNAseq...

Tracks
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. Navigating the EpiGenome Browser

3.1.Layout of the EpiGenome Browser
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3.1.1. Help

» This menu contains links to: (i) hotkeys information, (ii) the documentation on the
browser, (iii) link to the ‘old’ browser and (iv) discussion forums (on Google groups,
Slack channel, Google+ and Facebook, as well as source code repository) for the
browser.



. Hotkeys |

Documentation '
The 'old' browser
Google groups

Join our Slack
Source code

Google+ forum

3.1.2. EpiGenome Browser

» This region contains the data tracks aligned to the genome, overlaid on gene
annotations and other annotations customized by the user.
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3.2.Navigating the genome on the EpiGenome Browser

3.2.1. Genome navigation controls

» The controls enable moving across the genome, using the zoom-in, zoom-
out, and scrolling buttons.

» Alternatively, click on the navigation box to enter the genomic coordinates
of the region of interest. Click on Go to move to the new region.

Navigation box
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3.2.2. Data visualization
» Numerical tracks represent the density of reads from sequencing
experiments aligned to the genome assembly.

» Track names for each track are listed on the left-hand side of the track itself.



» On the right-hand side of the tracks is a color map, which represents the
metadata for the tracks.

» Above the numerical tracks are annotation tracks, including annotations of
genes and transposable elements.

Freeves | NOVELNHP2P2I HOXA1=H HOXAJ ettt HOXAT1=4 AC004080.1%= HNRNPA1P}
HTPM3P4 HOXA1# HOXA48 HOXAT™H HOXA134 EVX1-ASe«
HOXA1={ HOXA44 HOXATF HOXA11=4 EVX1-AS4
HOTAIRM1+ HOXA4# HOXA7« HOXA1 3w EVX1-ASH
HOTAIRM1s—i HOXA-AS3: HOXA13==q EVX16H
HOTAIRM1H HOXA54 HOXA10=H HOTTIP+&a EVX1itm
HOTAIRM1 s HOXASH HOXA10=4 EVX13a
HOTAIRM1& HOXAGH HOXA11-ASkA EVX1
HOTAIRM11 HOXAGk- HOXA11-AS— RPL35P4I
H IS | e e -
1 item too small - zoom in to view. (Dismiss)
RepeatMasker 107 l ” | ‘ TR ‘ l
v N0 0 A | 00
jtems too small - zoom in to view. (Dismiss)
fFuler .
Numerical tracks

fchiP-Seq inputof | 12
pMRZ0

- itk

HaKamea of IMR9D 252 . . I
o | . . m.jJ.‘l‘;.‘._L s PR
faKamad of IMASO 150
o} LLA.M..L‘..ALJlIJ i . A e e s . P I
Haksmen of IMAsD 35
(31 [ T PR G [P .L_LMMMHMJ_LMM_.LL.AMJ... PR W W ot
aKame1 of MRS 40
ol . e A4 a o _._AMLMMMJAM Adha abd boosoa dadaa o

aKamed of IMRSD 14

— 23:1..ﬂlu.‘.u. [FREPUPIRENEPNN CREPR | TR P T VUM TP Pro ] WY e boad e

it Ml M

J3K27me3 of IMRE sg:..._.nﬂk,_,.u.. B — T ke e it imbaid il o s

m’:;"y‘:ﬂ";:::‘:"’ :_ [ [ T YNNI Ienm I Tinnm l.—l-l—

O 1 AR v o 0 A o BB T Mmmwuum '- I
ML SRR R ¢ i L fmﬂm"m HE e

Color map

3.3. Searching for datasets on the EpiGenome Browser

3.3.1. Facet table: The facet table organizes all the loaded datasets into a table, to
allow the user to search for datasets using metadata terms. Here, rows
represent samples and columns represent assay types. Cells with numbers
represent the number of datasets. For example, the cell with numbers: 11/602 -
here, 11 represents the number of datasets currently loaded on the browser,
while 602 represents the total number of datasets available.

» [A] To display the facet table click on the Tracks menu, and then click on the
Track Facet Table box.

» [B] This will generate the facet table. To add more datasets, click on Fetal
Cells/Tissues and then select Fetal Brain. Click on the cell corresponding to
the Epigenetic Mark column and the Fetal Brain row to list the datasets in
this category.

» [C] To select data, click the Add button of H3K9me3 of Fetal Brain and
H3K4me3 of Fetal Brain.

» To exit this floating window, click on the X at the top-right of the window.



WW B]

[A]

Annotation Tracks |

Public Data Hubs

oSample
@Cancer Cells
mPlacenta
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Track table[C]

Name

H3KSme3 of Fetal Brain

DNase hypersensitivity of Fetal Brain

H3K4me3 of Fetal Brain

Data hub

Roadmap Data from GEO

Roadmap Data from GEQ

Roadmap Data from GEO

Sample

Filter...

Fetal Cells/Tissues > Fetal Brain > (...

Fetal Cells/Tissues > Fetal Brain > (...

Fetal Cells/Tissues > Fetal Brain > (...

3.3.2. Searching for track in track table

@ Expression
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Filter...

Format

bigwig

= Epigenetic Mark

e
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014
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0/22
073
0/20
0/30
071
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X

Add

Epigenetic Mark > Histone Mark > H... bigwio v

Epigenetic Mark > Other Epigenetic ...

+

Epigenetic Mark > Histone Mark > H... bigwie '

» Click on the cell at Fetal Brain row and Epigenetic Mark column on the facet table.

> This will list all the dataset under this 2 metadata terms. Type h3k4 in the box under
Name header. Add the track H3K4me3 of Fetal Brain.

» Repeat this process to add one more replicate track for H3K9me3 of Fetal Brain.

Track table

Name o

H3K4me3 of Fetal Brain

hakd|

H3K4me3 of Fetal Brain
H3K4me1 of Fetal Brain
H3K4me1 of Fetal Brain

H3K4me1 of Fetal Brain

Track table

Name

h3k9
H3K9me3 of Fetal Brain
H3K9me3 of Fetal Brain

H3K9me3 of Fetal Brain

» Click on the X at the top-right of the window to get back to the browser.

Data hub

Roadmap Data from GEO

Roadmap Data from GEO
Roadmap Data from GEO
Roadmap Data from GEO

Roadmap Data from GEO

Data hub

Roadmap Data from GEO

Roadmap Data from GEO

Roadmap Data from GEO

Sample
Filter...

Fetal Cells/Tissues > Fetal Brain > (...

Fetal Cells/Tissues > Fetal Brain > (...
Fetal Cells/Tissues > Fetal Brain > (...
Fetal Cells/Tissues > Fetal Brain > (...

Fetal Cells/Tissues > Fetal Brain > (...

Sample

Filter...

Fetal Cells/Tissues > Fetal Brain > (...
Fetal Cells/Tissues > Fetal Brain > (...

Fetal Cells/Tissues > Fetal Brain > (...

Assay

Filter...

Epigenetic Mark > Histone Mark > H...

Epigenetic Mark > Histone Mark > H...
Epigenetic Mark > Histone Mark > H...
Epigenetic Mark > Histone Mark > H...

Epigenetic Mark > Histone Mark > H...

Assay

Filter...

Epigenetic Mark > Histone Mark > H...
Epigenetic Mark > Histone Mark > H...

Epigenetic Mark > Histone Mark > H...

Format

bigwig
bigwig
bigwig
bigwig

bigwig

Format

bigwig

bigwig

bigwig

X

Add

Add



3.4. Configuring the Epigenome Browser
3.4.1. Change track label width

» The width of the track names can be changed using Change track legend
width option under the Settings menu.

Show genome-wide navigator ?

Highlight entered region
Show 3D scene

Restore current view after Refresh

0 120 Change track legend width

3.4.2. Changing the height of tracks

» To select multiple tracks, hold down the shift-key and click on the names of
the 4 Fetal Brain tracks that was just added. Right-click on the yellow-
highlighted track names. This will bring the configuration window.

» Change the value in Height option to increase/decrease the height of the
tracks to your preference.
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» Click outside this floating box to get back to the browser.

» To de-select the 4 tracks, right-click on the yellow-highlighted track names
and select Deselect 4 tracks.

3.4.3. Re-ordering tracks
3.4.3.1. Using the Re-order tool
» [A] Choose the Re-order tool.
[B] Drag the methylC track to one track up.

[A] w
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3.4.3.2.

Using the Re-order Many app

» [A] Choose the Re-order Many tool.

» [B] Drag the tracks with any order you like, press the Apply button when you

are done.

[A]

Tools: ¢ B QA+ ©
Please drag and drop to re-order you tracks, press Apply button after done: X
You can adjust column numbers using the slider below:
4
.
gencodeV29 (geneannotation) RepeatMasker (repeatmasker) Ruler (ruler) ChlP-Seq input of IMR90 (bedgraph)
H3K4me3 of IMR90 (bedgraph) H3K4me3 of IMRS0 (bedgraph) H3K4me1 of IMR90 (bedgraph) H3K4me1 of IMRS0 (bedgraph)
H3K9me3 of IMR90 (bedgraph) H3K9me3 of IMR90 (bedgraph) H3K27me3 of IMR90 (bedgraph) H3K27me3 of IMR90 (bedgraph)
methylC-Seq of IMR90 (methyic) chromHMM of IMR90 (categorical) H3K9me3 of Fetal Brain (bigwig) H3K4me3 of Fetal Brain (bigwig)
H3K4me3 of Fetal Brain (bigwig) H3K9me3 of Fetal Brain (bigwig)
3.4.4. Changing the color of tracks
» [A] Right Click on the Chip-Seq input of IMR90 track.
» [B] In the Configure menu, click on the Primary color button and then select
the color of your choice to change the color of the track.
T P " _ | Primary color

ChIP-Seq input of IMR90 i

Track label: ChIP-Seq input of IMR90 | Set

Display mode:| AUTO : )

Height (pixels): 50

; Aot

Y-axis scale:| AUTO %
Y Y

Aggregate method:| MEAN §

— N .-

~ _ali | Smooth (pixels):

Primary color

P Backﬁround color

X Remove

More information

>

' ‘oo00c8 | 0 0 200
I Hex R G B
_ B Ny BN N N

FYEElY L

» Click outside this floating box to get back to the browser.
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3.4.5. Changing the y-axis scale for tracks

» [A] Right-click on one H3K4me3 track.

» [B] Click on the Y-axis scale drop-down menu and then click FIXED. This
will generate text boxes to enter the y-axis range. Enter 150 in the max text-
box. Click on Set to change the y-axis scale.

» [C] Click on the button labeled Primary color above max. This will generate
a floating window with color options; change the color to any color of your

choice.

| Track label: H3K4me3 of IMRS0
g 2k .M.- Display mode:  AUTO +

M i =
b o

m 'l i scalma
LR FIXED

Aggregate method:| MEAN $

EFTM | ey 3osia e | Smooth (pixels):

madiodedas .. _ | [Background color
X Remove

RIS oo DD S

Uhal s dl e M.QLQ_["Q[I!!Q‘I

Set

[B]

Y-axis scale:| FIXED §

Y-axis max: 150 Set o

Primary color above max

Y-axis min: 0 Set

Secondary color below min

Aggregate method:| MEAN ¢

Smooth (pixels):

Primary color

[C

] 1
. T

FFooo0| | 255 0 0

Hex R G B
( RN B N B N |
. aen

» Click anywhere outside the Configure box to get back to the browser.

12



4. Sessions: saving and retrieving browsing sessions

4.1. Saving sessions
> [A] Click on the Apps menu, and then select Session.
» [B] Click the Save session button.

A [B]
7 Session bundle Id
Region Set View | Upload session

Geneplot Session bundle Id: 227b0f30-4a75-11e9-963c-eb9c60952525 m

Session o

Go Live Name your segsion: Radiant-emerald-jellyfish oruse a Random name
. Screenshot Save session [ Download session
| Fetch Sequence 1. Handsome-green-liger (3/20/2019, 11:26:03 AM)

4.2. Sharing links for collaboration
» Copy the session bundle id, and the session can be accessed using link:
https://epigenomegateway.wustl.edu/browser/?bundle=session_bundle_id

4.3. Retrieving sessions
43.1. Using session bundle id

» Paste the session bundle id to the input box, and click the Retrieve session
button.

3508bcc0-3947-11€9-80db-5{76233018b %

Save session

Session bundle Id: 35c8bcc0-3947-11e9-80db-e5f76233018b

Name your session: Silly-scarlet-donkey oruse a Random name

1. Jumbo-teal-buffalo (2/25/2019, 3:49:42 PM) (St

4.3.2. Upload a session file

» Launch a new instance of the EpiGenome browser in a new window (URL.:
http://epigenomegateway.wustl.edu/browser).

» [A] Click the Upload session button.

» [B] Choose the MLT1.json file provided on the workshop website.


https://epigenomegateway.wustl.edu/browser/?bundle=session_bundle_id

» The browser will load this session as shown in [C].

[A] [B]
Session bundle Id D) G EIID Sev [ Downloads
Box Sync ® MLT1.json
[C]
3631
B 0 A 0 A
i;“;iffji 1 - .
- ]IIIII\IIIIIIIIIIIIIIII 0 A T 0 A O 1
::: o & Musl Ry W TN u&au‘m& M‘M.&L PRV TYY FURTNY SR 1T ST (UK PN 1POTY PRt o ..LL.Lu
:ammmammm; PR VR ) - smebancda - - - AL-ALJ-- b ld . & e e o on milhed o o e el bk ok cha
I A
T TN 01 (fimisimnl | o | n |
¢ In this session, we will be using ENCODE datasets to analyze the cell-type

specificity of JunD binding on transposable elements.

The MLT1 session shows the specific binding of JunD to a transposable element,
MLT1 in K562, specifically. This is corroborated by K562-specific
hypomethylation of MLT1, and GM12878-specific hypermethylation.
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5. Using Apps and Functions on the EpiGenome Browser

5.1. Matplot: Compare two or more data tracks by plotting datasets to one y-axis scale.

» Select the two JunD ChipSeq tracks and right-click on any of the tracks’ names.
Click on Apply matplot.

gégnjordDChipSeq K 908 7
un| [
2 tracks selected

Bemstein K562 H3 1€ Track label: [multiple values]

Bernstein K562 H3  § Display mode:  AUTO —
Kame1

GM12678 methyiC 1 Height (pixels): 40

......... ......0 Y-axis scale:  AUTO %
Stanford ChipSeq G
M12878 JunD

Aggregate method: MEAN &

Bernstein GM12878 1
H3K27ac

Smooth (pixels):

| Background color |

Bernstein GM12878 2
H3K4me1

RepeatMasker 1

0

gencodeVa29
O Deselect 2 tracks

X Remove 2 tracks

roply matpiolJll 1

e This results in a track where the ChipSeq data for JunD binding in K562
and GM12878 share the same y-axis, and can be easily compared. It is
evident from this view, that there is much more JunD binding in K562
compared with GM12878, on this MLT1 element.

RepeatMasker 1.0 l
o aw O e Lo, L = T TII R
1 item to il -
encodeva NPHP4 A rie 3 fem foo sma MLT1K LR - long terminal repeat element '
£—4NPHP4 chr1:5977323-5977671 (348bp)
NPHP4 s (1 - divergence%) = 0.77 e
£—d& < ———————————
Nﬁﬂﬁi £ + strand: + —_—
NPHP4 R ———
matplot wrap

K562 JunD
Stanford ChipSeq

Stanford ChipSeq 917
GM12878 JunD 4

A

» To exit from the matplot view, right-click on the matplot track name and click on

Remove.
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5.2.

Reqion-set: Visualizing multiple genomic regions in parallel.

> [A] To view data on multiple genomic loci at a time, click on the Apps menu and

then select Region Set View.

>

[B] Clear the placeholder list, and input following 20 regions.

chr1:1045099-1045732
chrl:1253756-1254042
chr1:1545345-1545429
chrl1:1617801-1617888
chr1:1790105-1790455
chr1:1814987-1815095
chrl1:1828629-1828773
chrl1:1927723-1927931
chrl1:2107510-2107829
chrl1:3398974-3399081
chrl1:3492059-3492417
chrl:3577197-3577986
chrl1:3691608-3691772
chrl1:3709956-3710478
chrl:3724332-3724667
chrl:3786598-3786703
chrl1:4068006-4068170
chrl1:5916634-5917048
chrl1:5953222-5954230
chrl1:5977802-5978150

downstream 2500bp, click the Add set & Save changes button.

1 Region Set View

Geneplot
Session
Go Live
Screenshot

Fetch Sequence

Select a gene/region set

Create a new set [B]
Enter a list of regions

Enter a list of gene names or coordinates 10 make
“chr1:345-678" fields can be joined by spaceftabled

chr1:3402059-3492417
chr1:3577197-3577986
chr1:3691608-3681772
«chr1:3709956-3710478
«chr1:3724332-3724667
«chr1:3786598-3786703
chr1:4068006-4068170
chr:5916634-5917048
chr1:5853222-5954230
chr1:5877802-5978150

aﬂ

[D] To view this region set, click the button Enter region set view.

[C] Select a gene/region set [D]

Select a gene/region set
Add sat 1 . +
20TEs-ext2.5Kb (20 regions) REyCIEERLLECRVETE Mol
Create a new set 1
1. Rename this set: 20TEs-ext2.5Kb
2. Add one region or delete region(s) from the table below
New region name: New region locus: Add new region
Name Locus Strand Coordinates to view
chr1:1045089-1045732 chr1:1045088-1045732 + chr1:1042599-1048232
chr1:1253756-1254042 chr1:1253756-1254042 + chr1:1251256-1256542 m
chr1:1545345-1545429 chr1:1545345-1545429 + chr1:1542845-1547829
chr1:1617801-1617888 chr1:1617801-1617888 chr1:1615301-1620388 m
chr1:1790105-1780455 ©hr1:1780105-1780455 chr1:1787605-1792855
chr:1814987-1815095 chrl 1814987181505 chr1:1812487-1817595 m
chr1:1828629-1826773 chr1:1828629-1828773 chr1:1826129-1831273
chr1:1927723-1927931 chr1:1927723-1927931 chr1:1925223-1830431 m
chr1:2107510-2107829 chr1:2107510-2107829 chr1:2105010-2110329
chr1:3308074-3399081 chr1:3388074-3389081 chr1:3396474-3401581
Page 1 of2 10 rows & Nex
3. Set flanking region
Upstream bases: 2500 Downstream bases: 2500 Surrounding: | Gene body

m

[C] Rename this set to 20TEs-ext2.5Kb, set flanking region to upstream 2500bp and
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e This results in a tiled-view of all the TEs arranged beside each other. By
setting the same y-axis scale for the two JunD ChipSeq tracks, the K562-
specificity of JunD binding on these TEs is evident.

[Stantord ChipSeq K562 JunD 500} 1 1
JR Y W N AU N 1O 1 S O O A DA B O . W

0
|Stanford ChipSeq GM12878 JunD 500

o
FepeaiMasker 10
oo J OV 1 ISR EEE | OO W [0 1
8 items toc small - zoom in to view. (Dismiss)

|gencodeV/29 e Clorf158 GNB1 e CFAP74 MEGF LARCA7 ¢l NPHP44—ce<
== C10rf159 GNB1 et CFAP74 MEGF DFF Bt NPHP 4 dtimimie:
—————C1orf158 GNB1esse CFAP74 e TP73——— DFFBa—p——> NPHP44—ce<
e C10rf159 GNB1 e CFAP74e———— TP73———— DFFBs#——— NPHP 4+
———e<—Clorf159 GNB1 PRKCZ#—s——— TP73s——m DFF Bt NPHP 4 s
#—————Clorf159 GNB1 PRKCZi—+——— TP733———— DFFB#=—e—3—>~ NPHP44———e——¢
—————GC1orf159 GNB1 < PRKCZi—++——— TP73————— DFFB#———— NPHP 44—
“<————C1lorf158 GNB1 ¢ PRKCZa-——— SMIM1a——H DFFBad—a—b—pe NPHP 44—
—————C1orf159 GNB1———— PRKCZi=+——— SMIM1a—— DFFB: NPHP4+
- | N S I e — o

> To exit the region set view, go back the region set interface (Apps -> Region Set View),
and click the yellow Exit region set view button.

Select a gene/region set

Exit region set view

20TEs-ext2.5Kb (20 regions)

5.3. Gene plot: Summarize the data distribution across multiple regions, by splitting the
regions into bins.

> [A] Click on the Apps menu. choose Geneplot app.
> [B] To make a gene plot, follow these steps:

» Click on the Choose a region set dropdown menu. Select the 20 TEs-
ext2.5Kb list of TEs for this analysis.

» Click on the Choose a numerical track dropdown menu, and then select
Stanford ChipSeq K562 JunD.

> Click the Plot button.

» The same process can be repeated for the Stanford ChipSeq GM12878
JunD.
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[A] h [B]1‘ Choose a region set

120

100

80

Region Set View
Gene plot 9
Scatter plot
Session

Go Live
Screenshot

Fetch Sequence

Pick your set:| 20TEs-ext2.5Kb § 10

2. Choose a numerial track:

Pick your track: | Stanford ChipSeq K562 JunD Q

3. Choose a plot type:

Pick your plot type: | box 4| data points: | 50 4

All genes and genomic intervals are tiled together, gene:
median value over each data point is plotted.

£

Comparing the two gene-plots reveals that the highest ChlP-seq signal for JunD binding
in K562 is on the TEs (data points 23-29 on the x-axis). The ChlP-seq signal for JunD
binding in GM12878 on TEs is comparable to the flanking region (data points 1-23 and

29-50).

Click the top and bottom number of y-axis can change/edit the y-axis scale. When mouse over

the figure, click Autoscale

Q X =

button to reset the scale.
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5.4. Scatter plot: Correlate different datasets, across multiple genomic regions.

[A] Click on Apps -> Scatter plot
[B] Choose region set, 2 tracks for X- and Y-axis, repspectively.
[C] Click the Plot button.

A [
-

Region Set View

B]
1. Choose a region set

Pick your set:| 20TEs-ext2.5Kb 4

Gene plot 2. Choose a numerial track for X-axis:
Seanon it 0 . Pick your track: | Stanford ChipSeq K562 JunD 9:
Session ' _

t 3. Choose a numerial track for Y-axis:
Go Live 6
Screenshot . Pick your track: | Stanford ChipSeq GM12878 JunD %

Fetch Sequence ‘

P (4

Below is the scatter plot generated:

3.2
°

3
(=]
S 2.8
L]
[+
P
[++]
N 2.6
&
o °
2
o, 2.4
4 ® °
o °
T
8 22 o o ®
5 o
8

5 ®

o0
°
1.8 [ N
b °
0 50 100 150 200 250

5.5.Undo/Redo/History

Stanford ChipSeq K562 JunD
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The browser now enables undo/redo and history function. Launch a new session with hg19
genome loaded.

> [A] Right click the gencodeV29 track, choose Remove
> [B] Click the Undo button.
» [C] The Removed gencode track is added back.

NUAA-ADZM AUAAI= r [B]
HOXA! - i B
gencodeV29 o
Track label: gencodeV29 Set ﬂZ] O C '
® ¥ Display mode: | FULL s [C]
----- Max rows (including overflow row): 10 Set 3 ¥ uuu (9) c i Viewing a 320.4 kb region, 1 piX(
BN Primary color | HOXA1=H HOXA-AS2#4 HOXA7=+H HOXA11=%
= HOXA1=H HOXA-AS2#8—>1 HOXA7% HOXA11 -3
[ | [ Secondary color | HOXA1=4 HOXA-AS2# HOXA7#% HOXA11-ASH>
AR HOTAIRM1 < HOXAB bttt HOXA11-ASi—>
—— (Background color HOTAIRM1#=>{ HOXA4%4 HOXA9=H HOX
Co| SRcground color. HOTAIRM1 = HOXA4sH HOXA9&-< HOX
HOTAIRM1 =3 HOXA4% HOXAQ¥+< HOX
X Remove HOTAIRM1¥ HOXA4s HOXA9«
HOTAIRM11 HOXA-AS3p—>—>——H HOXA11-ASH
e tion > "= I EE -

1 item too small - zoom in to view

5.6.Living Browsing

» [A] Click Apps -> Go Live

> [B]Click the button Go Live.

» [C] Send the generated link to someone else. Ask s/he to open the link.

» Operate on the browser, s/he could see the same browser view as you see. Or ask
her/him to operate, you can see the same view as her/him.

[B]

1 Setti W

How this works: Click the button above will navigate you to a new link,
which you can share with your P, collaborators or friends.

. . What you see on the screen will be seen by them too, at real time.
Region Set View |

End Live [C]

[A]

Geneplot

[9800009V29 NOVELNHP2P2I HOXA1=H HOXAZ e
HTPM3P4 HOXA1sH HOXA4# F
HOXA1w4 HOXA48
. ‘0 gencodeV29 NOVELNHP2P2I HOXA1=H
Session ! HTPM3P4 HOXA1#
| gencodeV29 NOVELNHP2P2I HOXA1=H
HTPM3P4 HOXA1wH
. HOXA1®4
Go Live 2 HOTAAI:
! HOTAIRM1
Repe HOTAIRM1 >4
HOTAIRM1 >4
HOTAIRM1#
el HOTAIRM11
Repe ||
= 1 item
RepeatMasker 1.0
1l
oo 0 O
552 iten
futer e




6. Exploring chromatin interaction data using the EpiGenome

Browser

Let's load some chromatin interaction data to the browser.

> [A] Click Tracks -> Public Data Hubs.
> [B] Go to 2" page of data hub list, load Long-range chromatin interaction
experiments and HiC interaction from Juicebox hub.

» Click on the X at the top-right of the window to get back to the browser.

[A] Public data hubs [B]

W Tracks v Collection Hub name

. » Encyclopedia of DNA Elements (ENCODE) Human ENCODE from ENCODE data portal 48657
Anr‘Otatlon TraCkS » Encyclopedia of DNA Elements (ENCODE) Human ENCODE HiC from ENCODE data portal 104
Public Data Hubs ) » Encyclopedia of DNA Elements (ENCODE) ENCODE signal of unique reads 7729

» Encyclopedia of DNA Elements (ENCODE) ENCODE signal of all reads 7842
TraCK Facet Table » Encyclopedia of DNA Elements (ENCODE) ENCODE all other types 5937
CUStom Tracks » Encyclopedia of DNA Elements (ENCODE) ENCODE legacy hub 4253
‘ » Human C (IHEC) Human C (IHEC) datasets 15097
Track List » Long-range chromatin Long-range chromatin 203
» HiC interaction from Juicebox HiC interaction from Juicebox 193
Upload Local TraCK » HiC interaction from HiGlass HiC interaction from HiGlass 41
Previous Page 2 of3 10rows 4
> [A] Click Tracks -> Track Facet Table.
> [B] Expand Sample by clicking the Sample term, Find GM12878 Under Adult
Cells/Tissues -> Blood -> Lymphocyte, expand the Assay column as well.
Tracks from public hubs
[A] B] o G I e

Annotation Tracks

4ass:4ye
Range Intaractios

Public Data Hubs 9 3 3 g
=Sample
Track Facet Table 0 ©Fetal Cells/Tissues
=ESAPS Cells on
Custom Tracks EAdult Ceils/Tissues
@ Epithelial
. Eye
Track List s
EBreast
Upload Local Track Genitourinary
®Liver 02
mStromal-Conneclive 02
EBlood
mOther blood cells [\lg}
slymphocyte
GM12878 9 0/8 03
GMO08990 o2
mCancer Cells 0/59 022

H-C

0/41
0/5

o8
018
o5
o8
o7

0/94
012
0/63

> Click the 0/6 cell in ChiA-PET column and GM12878 row, load the track named ChlA-

PET GM12878 CTCF.

> Click the 0/94 cell in HiC column and GM12878 row, load the first track in 2" page of

track list, named GM12878_1in_situ_lcombined.
» Click on the X at the top-right of the window to get back to the browser.
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0/6 o [A]

ChIA-PET GM12878 CTCF

01940 [B]

Track table

Name Data hub

GM12878_1in_situ_1combined HIC interaction from Juicebox

Previous Page 2 of 5

(2

Long-range chromatin interaction experiments  Adult Cells/Tissues > Blood > Lymphocyte > ...  Long Range Interaction > ChlA-PET longrange ¥
x
Sample Assay Format Add
Filter.. e
Adult Cells/Tissues > Blood > Lymphocyte > ... Long Range Interaction > Hi-C hic v

20rows § 9 Next

» [A] Right click the ChIA-PET track, change Display mode to ARC, and Click the Primary

color button to change color.

> [B] Right click the hic track, click the Primary color button to change color.

ChIA-PET GM12878 CTCF
Display mode v HEATMAP

Score scale: | AUTO |

Privar i |
Secondary colg
Background cc
Circlet view
% Remove B T =
More informatic Hex R G B8
C NNy BN NN
[ N BoN N N

Now the browser view should look like this:

[B]

GM12878_1in_situ_1combined

Normalization| NONE -
Display mode: HEATMAP &
Score scale:| AUTO &

Bin size: | AUTO %

Primary color o

Background ¢

Circlet view|

X Remove

EEE
More informati - -
Hex R G B

N B N N N N |
| § BoN N N |
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Tools: n @ R+ @ [«Ju]ufm[x][a]=s]r]o c W vewingaa204ksrogion, 1 pixel spans 209 bp [Motadata -

foercosevas NOVEL NHP2P2I HOXA1=H HOXA7#4 HOXA11%4 ACO004080.1% HNRNPA1P738
KTPM3P4 HOXA1™ X 26— HOXAT® HOXA11=3 EVX1-A
HOXA T HOXA-AS2H HOXA7= HOXA11-ASH4 VX1-A RPL35P4I
HOXA11-ASk+ EVX1-AS+
HOXAG™4 HOXA134 EVX1
HOXAG® HOXA 13wy EVX16tm
HOXA9S—e—e= HOXA13mmmg EVXise
HOXA9™ HOTTIP= EVX1e
1 itern 100 small - 200m in (0 view. (Dismiss,
e T e
A T T T T
474 items 100 small - 2oom in 10 view. (Dismiss)
e R e N U e T e S S N S N PO
o7 27100 27200 27300K

P UV V VIV VIV  VV T VT T 7TV T 79 7y YT Y9 Y9y 99 9y9 99999

Click the -5 button to zoom out the view region.

[A] Right click on the hic track, change Bin size to 25K, and Score Scale to FIXED, and enter
Score max to 5000, click the Set button.

[B] The updated hic track view after change bin size and scale.

[A] B

GM12878_1in_situ_1combined

Normalization| NONE

‘ Display mode: | HEATMAP 3

} Score scale: | FIXED §

Score max: 5000 | Set e
Set

Score min: 0

‘B-n size:| 25K % o

‘

‘ Secondary color

| (Background s

|

fcircit viow

i X Remove

More information >

Let’s load more epigenetic data.

> [A] Click Tracks -> Public Data Hubs.
> |[B] Load the ENCODE legacy hub.

> Click on the X at the top-right of the window to get back to the browser.
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[A]

s |

[B]

» Encyclopedia of DNA Elements (ENCODE)

* » Encyclopedia of DNA Elements (ENCODE)

Annotation Tracks \
Public Data Hubs )
Track Facet Table
Custom Tracks

Track List

Upload Local Track

» Encyclopedia of DNA Elements (ENCODE)

Encyclopedia of DNA Elements (ENCODE)
» Encyclopedia of DNA Elements (ENCODE)
» Encyclopedia of DNA Elements (ENCODE)

» Intemational Human Epigenome Consortium (IHEC)

Long-range chromatin interaction experiments

HiC interaction from Juicebox

HiC interaction from HiGlass

Human ENCODE from ENCODE data portal 48657
Human ENCODE HiC from ENCODE data portal 104
ENCODE signal of unique reads 7729
ENCODE signal of all reads 7842
ENCODE all other types 5937
ENCODE legacy hub 4253
Human Consortium (IHEC) ic datasets 15097
Long-range chromatin interaction experiments 203
HiC interaction from Juicebox 193
HIC interaction from HiGlass 41

[A] Find GM12878 from the sample metadata. Click the cell labeled 2/419.
[B] Type ‘GM12878 ctcf’ in name search box, load the track Bernstein GM12878 CTCF.
[C] Type ‘GM12878 h3k4me3’ in name search box, load the track Bernstein GM12878

H3K4me3.

GVl 1 Z8Y9<2
[A] owreors
GM13976
GM10248
GM12878

GM06990
[B]

GM12878 ctcf

Name

ChIA-PET GM12878 CTCF
Bernstein GM12878 CTCF

Stam GM12878 CTCF 2

Name
GM12878 h3k4me3

Bernstein GM12878 H3K4me3

Bernstein GM12878 H3K4me3

UW ChipSeq GM12878 H3K4me3

Data hub

Long-rang
ENCODE legacy hub

ENCODE legacy hub

Data hub

ENCODE legacy hub

ENCODE legacy hub

ENCODE legacy hub

Sample

Filter.

Adult Cells/Tissues > Blood > Lymphocyte > ...

Adult Cells/Tissues > Blood > L >

Adult Cells/Tissues > Blood > Lymphocyte > ...

Sample

Filter.

Adult Cells/Tissues > Blood > Lymphocyte > ...

Adult Cells/Tissues > Blood > Lymphocyte > ...

Adult Cells/Tissues > Blood > Lymphocyte > ...

urzo
0/4
0/5
0/5
o 2/419
0/37
Assay Format
Filter.
Long Range Interaction > ChlA-PET longrange
T iption Regi > Other Tr bigwig
T ption Regi > Other Ti bigwig
Assay Format
Filter.

Epigenetic Mark > Histone Mark > H3 > H3K4... bigwig
Epigenetic Mark > Histone Mark > H3 > H3K4... bigwig

Epigenetic Mark > Histone Mark > H3 > H3K4... bigwig

Add

Add

+

Hold Shift key and select the 2 newly added tracks, and right click to change height to 50px.
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2 tracks selected

Track label: [multiple values] Set
Display mode:| AUTO :

Height (pixels): o

Y-axis scale:| AUTO §

Aggregate method:| MEAN §

Smooth (pixels):

Primary color

Background color
0 Deselect 2 tracks

X Remove 2 tracks

Bernstein GM12878 67
H3K4me3

otk

More information:

e For more documentation and tutorials, visit;
http://epigenomegateway.wustl.edu/support/index.html

« Contacting WashU Epigenome Browser:
o Google groups: http://bit.ly/egGroup
o Facebook: http://bit.ly/2SZpvpz
o Slack channel: https://bit.ly/2T1OKmP
o Twitter: @wuepgg
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