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Use Case 18

Purpose of the supplemental slides are to find differentially
modified histone regions for myeloid lineages

Clustering/Heatmap: select experimental tracks from the Human Epigenome
Atlas to find myeloid cell lineage consisting of CD14 and CD15 cell types

Use Case 19
Supplemental Slides

¢ Myeloid

LIMMA: to find enhancer regions with differentially modified

histone signals between two groups of data tracks - Myeloid
vs non-myeloid

All non-myeloid
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In Use Case 18 we show clustering of samples in myeloid

lineage

H3K4me3 signal over protein coding gene promoters

on the NIH Roadmap Epigenome data

BAC:HAK4me3 49 06
BCG:H3K4Mme3 49 18
BITLH3K4me3 49 27
BITLHIK4me3 12
BCGHaK4Me3 12
BACH3K4me3 12
BMDMSC:H3K4me3 60
BMDMSC:HaK4me3 57
BMDMSC:H3K4me3 58
BMDMSC:H3K4me3 59
RMHIK4me3 31
CM:H3K4me3 55 66
DM:H3Kéme3 59 74
B DM:H3K4me3 61

[ | RM:H3K4me3 29
StMu:H3K4me3 57 17
HUES64:H3K4me3 e3
HUES64:H3K4me3 20
HO:HaKdme3 01
ESWA7:H3K4me3 62
H9:H3K4me3 39
|| | - SEH3K4me3 02 12
SI:H3K4me3 03 29
CM:H3K4me3 32
RA:H3K4me3 03 73
RV:H3K4me3 01 01
CCCN:H3K4me3 62 26
CD4M:H3K4me3 20
CD8M:H3K4me3 01 29
CD4M:H3K4me3 00 36
CD8M:H3K4me3 00 43
CD4M:H3K4me3 01 82
CCCN:H3K4me3 32 08
CD14:H3K4me3 01 07
| CD15:H3K4me3 23.0
CD34C:H3K4me3 23
CD34C:H3K4me3 20
AR EEEEEEEEEEEREEEEEEREEE EEE R EEEEEE]
33 5858853853383 3333b 32883333 333B2%¢%
ST EPBIRIEIIVSEBIgiciisoisosisisaiil
FEEF MRS E SRR RSN
SO E PP P P32 2032285933 22228:38832822¢¢2
S3FfS2353382::2°53 £ Q83F°:3F222288523¢
88853838z g03¢c«e 8 55:=2 80 ©oggad Eozx
888888 3 223 HEEE] s

Brain

Mesenchyme

Mucosa

Stem Cells

l Intestinal
@ Cardiac

T-cells

Myeloid

|
B HSCs

Count

Color Key

04 08
Value

H3K4me1 signal over lincRNA gene promoters
on the NIH Roadmap Epigenome data
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To find differentially modified histone regions in myeloid vs non-myeloid
samples, we can perform LIMMA analysis between these two groups
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MGthOdOlOgy: LIMMA (Linear Model for Microarray Analysis)

|. Data Selection

/

Il. Signal processing-
Tool calculates average
signal for each ROI and
each track

lll. Results output

Track entity lists =
group of tracks

Track entity list A Normal Track

(Group A) Normal T
o Dis
Track entity list B sease Track 2

(Group B)

egion of Interests (ROI
- gene promoters

~

Group A Group B

\ NT1 | NT2 | DT1 DT2 Data are normalized and LIMMA
tool compares average signal for
P1 0.8 0.7 0.3 0.2 each ROI (row) between two
groups. Note: for limma to work,
need at least two tracks in each

P3 0.8 0.8 0.2 | 0.15 group.

P2 065 | 0.6 0.7 0.5

ROls (i.e. promoter, enhancers, etc) that exhibit significantly different
signal between the groups compared, are provided to users as a region
track which can be downloaded or used for downstream analysis
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<8 System/Network~ ' ‘ |~|Data~ ‘ ’

Welcome to the Genboree

QC and Pre-processing~ l ’

Genome~ | ‘

[Getting Started]

Workbench!

Transcriptome ~ | ‘

Epigenome ~

|

Cistrome ~ ) |

IMetagenome ~ H . Visualization v H Help~ ’

Step 2 - Select “View
Track Grid”

Data Selector
% Refresh Data Fiter: | Select a fiter... v e
4 =j|genboree.org A Group
I £ Atlas Tools Acces « Role
. ﬁm AuTotest | Otep 1.- Drag “Release 9 Name
» ABEDACC Repository” database from T
» g Epigenome Infor “Epigenomics Roadmap Species
> & Epigenome Infor 2 0 sitory” to “Input Data”
> @ Epigenome Tool . Input Data
4 § Epigenomics Roadmap Repository _
4| Databases * ¥ X7
> () Data Freeze 1 - Full Repo »w (J Release 9 Repository
> [ Data Freeze 2 Repository : - B
i [J:Release 5 Repository -
i [J):Release 6 Repository -
i [J:Release 7 Repository PR -
I [):Release 8 Repository - -
i [ ) Release 9 Repository =~ Bnipuidongets
> [“IProjects * ¥y XV
P> GenboreeUser_group
> g% GMT_Tutorial
> g JonathanMill_Lab
> g Public
> g ROI Repository v

Value

Epigenomics Readmap Repository A '

public

Release 9 Repository
Release 9 Repository

Home sapiens v

7

J

>

View Track Grid

'@ View Sample Grid
"~ | Tabular Annotation Viewer

Lu, Launch UCSC Genome Browser

Genboree is built & maintained by the Bioinformatics Research Laboratory
at Baylor College of Medicine.

Genboree is a hosted service. Code is available free for academic use.

HGSC




Tool Settings X
View Track Grid ®

# Tool Overview

—|Databases with tracks of interest:|

Database: Release 9 Repository Group: Epigenomics Roadmap
Repository
—|Settings| |
X-axis attribute |eaAssayType Step 3 - Select “eaAssay Type”
Y-axis attribut “ ”
axis attribute | eaSampleType Step 4 - Select “eaSample Type

Page Title |Grid Viewer: Tracks from Relea

Grid Title [Tracks from Release 9 Reposit]

X Label |eaAssayType |

Y Label ]eaSampIeType ‘

# Advanced Settings:

Submit/| [Cancel




Tracks from Release 9 Repository

Filter rows: J |d3ebdwmv | [ 1) Choose Databases

= View in b

(4 See Database Details

Step 6 - Once the tracks
are selected (gray), save
them to your database
Under “Selections” click
on “Save Selections”

£
> |E
Step 5 - Select the tracks | @ Clear Selections s 5 —.
that you wish to use in your [5 save selections % < <15 B 8 g B
analysis. In this case, the 3z . & g ¢ § E % % % % % %
tracks of interest are the £E 8 |nls|3 s 3 Elle |z (222 |e
CD14 and CD15 s 832z eEil3|38 3 33
m = = a |8 |[E | (O] | T | [T [T |T
H3K27me3 tracks. 2 1IER ERERE
Breast Luminal Epithelial Cells 1135 301 1 111 1 1
Breast Myoepithelial Cells 1133 3|1 |2|/2|]2|2|2(|2)|2
Breast Stem Cells 4 4 2 1 1
Breast vHMEC 1 1 211121 2] 1 112 (1 1
CD14 Primary Cells 3 1M1 1 |p 1 1 1
CD1S Primary Cells 1 2 1 |p 11 1
CD19 Primary Cells T 3 2 £ 3 2 32 <
CD20 Primary Cells 1
CD2Sint CD127+ Tmem Primary Cells 2 2 2 1 1 1
CD34 Cultured Cells 112 (2| 2 2
CD34 Primary Cells 2 2 2 2 3 2 2
CD3 Primary Cells 1T 4 1 3(3|(3|3(3 3
CD4+ CD25+ CD127- Treg Primary Cells 2 2 2 2 2 2
CD4+ CD25- CD45RA+ Naive Primary Cells 212 (2|22 2
CD4+ CD25- CD45SRO+ Memory Primary Cells 2 2 2 2 2 2
CD4+ CD25- IL17+ PMA-lonomcyin stimulated Th17 Primary Cells 212|12(2)|2 2
CD4+ CD25- IL17- PMA-lonomycin stimulated MACS purified Th Primary C 2.2 22 2 2
CD4+ CD25int CD127+ Tmem Primary Cells 111 1
CD4+ CD25- Th Primary Cells 2 2 2 2 2 2




Save Track Selections %

Choose a group and database to save

selections in:

Select a Group:
This is the group where your selections will be saved

Your Group V] *— Step 7 - Select your Group
Select a Database:

Choose a database within your group to save to

Your Database [v] <&—| Step 8 - Select your Database

Save Selection as:

Enter a name to identify this set of selections

Myeloid_H3K27me3) g— | Step 9 - Name your selection

something that is meaningful to you.
We use “Myeloid_H3K27me3”

Save Selections Cancel

N~

T IITII \ Step 10 - Save selection.

Your Selections have been saved! . . .
View your saved tracks in the Workbench Data Selector within| Saving the selection will generate a

your database: "EpigenomeToolset’ “Save successful” message.
"List of Selections”

= "List of tracks"
= "Myeloid_H3K27me3"



Tracks from Release 9 Repository

Filter rows:

Step 11 - Select all of the H3K27me3
tracks, except for CD14 and CD15.

Simply double-click on the column
titled “Histone H3K27me3” and click
on “Toggle assay selections”. To
unselect the CD14 and CD15 tracks
from the selections, press Ctrl +
(relevant cells) to unselect.

Brain Mid Frontal Lobe

Brain Substantia Nigra
Breast Fibroblast Primary Cells
Breast Luminal Epithelial Cells
Breast Myoepithelial Cells
Breast Stem Cells

Breast vHMEC

CD14 Primary Cells

CD15 Primary Cells

CD19 Primary Cells

CD20 Primary Cells

CD2Sint CD127+ Tmem Primary Cells

CD34 Cultured Cells
CD34 Primary Cells
CD3 Primary Cells

| | ==| Selections~ | [ 1] Choose Databases

&) View in 3

(4 See Database Details _é'
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. SMRNA-Seq
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Step 12 - Under “Selections”
click on “Save Selections”

Hstone H3K9ac

-

il o B ,\Hstone H3K9me3

NN N W N
~ o o o w  p Hstone H3K4me1
a o o o w g Hstone H3K4me3

N s o o e p Histone H3K27me3

—
—
(o8]
-
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Note the CD14 and CD15 H3K27me3
tracks are not selected.

CD4+ CD25+ CD127- Treg Primary Cells
CD4+ CD25- CD45SRA+ Naive Primary Cells

rNd+ FN28. FNASRN+ Mamnrv Primarv Calls

<

NN N W N

N NN W N = N
NN N W N NN
NN N W W N
NN N W NN
NN N W NN




Save Track Selections %

Choose a group and database to save
selections in:

Select a Group:

This is the group where vour selections will be saved
| Your Group <] 4 Step 13 - Select your
‘ Group

Select a Database:

Choose a database within your group to save to

Step 14 - Select Datab
Your Database V] 4= ep elect your Database

Save Selection as:

Enter a name to identify this set of selections

. Step 15 - Save Selection as
Rest-Myeloid_H3K27me3| .

“‘Rest-Myeloid H3K27me3”

Save Selections .~ Cancel

Save successful %

Your Selections have been saved!
View your saved tracks in the Workbench Datz Selector within
your database: "EpigenomeToolset”

"List of Selections”
= "List of tracks"”
= "Rest-Myeloid_H3K27me3"

| ok [4um



Tracks from Release 9 Repository

Fiter rows: | | selections ~ | (3] Choose Databases

® View in 4
[ See Database Details
€3 Clear Selections

IB Save Selections

weaSampleType

Breast Fibroblast Primary Cells

Breast Luminal Epithelial Cells

Breast Myoepithelial Cells

Breast Stem Cells

Breast vHMEC

CD14 Primary Cells

CD15 Primary Cells

CD18 Primary Cells

CD20 Primary Cells

CD2Sint CD127+ Tmem Primary Cells

CD34 Cultured Cells

CD34 Primary Cells

CD3 Primary Cells

CD4+ CD25+ CD127- Treg Primary Cells

CD4+ CD25- CD45RA+ Naive Primary Cells

CD4+ CD25- CD45RO+ Memory Primary Cells

CD4+ CD25- IL17+ PMA-lenomcyin stimulated Th17 Primary Cells
CD4+ CD25- IL17- PMA-lonemycin stimulated MACS purified Th Primary C
CD4+ CD2Sint CD127+ Tmem Primary Cells

CD4+ CD2S- Th Primary Cells
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= - ] -
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e}
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o E E 3
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c |E |[E c
S S © S
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22 (2 2
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2 1 1 1
2 (2|2 2
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333 3
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2 2 2 2
2|1 2|2 2
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2 2 2 2

Similarly, you must now generate a
track entity list for each of the other four
histone marks, since they will be part of
separate analyses:

e Myeloid H3K4me1 & Rest-
Myeloid_H3K4me1

e Myeloid H3K4me3 & Rest-
Myeloid _H3K4me3

e Myeloid_H3K9me3 & Rest-
Myeloid_ H3K9me3

e Myeloid H3K36me3 & Rest-
Myeloid_H3K36me3



Checkpoint

Myeloid H3K27me3
Myeloid H3K4me1
Myeloid H3K4me3
Myeloid H3K9me3
Myeloid H3K36me3

Rest-Myeloid H3K27me3
Rest-Myeloid  H3K4me1
Rest-Myeloid _H3K4me3
Rest-Myeloid H3K9me3
Rest-Myeloid H3K36me3

Once you have completed all the steps you should
see following 10 track entity lists in your database
under “Lists & Selections” > “List of Tracks”

Again, the purpose of making these track entity lists
= group of tracks, so that we can do LIMMA
analysis between the groups to find differentially
histone modified enhancer regions.
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,(,j System/Network~ HJ Data~ ‘ | QC and Pre-processing~ [ ‘ Genome~ ' ‘ Transcriptome v H Cistrome ~ | Epigenome~ Metagenome v ‘ | *) Visualization v ‘ ‘
Welcome to the Genboree Workbgnchl! [Getting Started] Random Forest g
Step 18 - Expand “Epigenome”, || e ‘
Data Selector “Analyze Signals”, “Compare by || Q€ b
@Refresh Data Fiter: | Sele L|MAMA", and select “Tracks” m Search for Similar Signals by Correlation
5 I_Tﬂ 1 L Find Differences By Regression Analyze Signals 4
4@ Your Database | Cluster by Spark . Compute Similarity Matrix (heatmap)
| E:II A:notatlons in Database Compare by LIMMA b User Supplied Data Matrix ree
racks — ~
. 1 : Tracks b
> [_]Lists & Selections
B 1@ SampleSets \\\ Frasies : u Track with Sample Metadata Epigenome Atlas )
b lﬁi Samples \\ < Input Data
> [ IFiles N -
> M queries S T~ * ¥ X7 ;
| Se S ~—a_ Step 16 - The order of your input data
i [J) EpigFootprint ~ o B =] Myeloid_H3K27me3 .
> (J6G dev10 TTe--- #» =] Rest-Myeloid_H3K27me3 is important. Drag
> | 1) Genecodev =-r = - _ “ . » «
> @ Methylation_datasets =] ChromHMM:Enhancers MyeI(_)ld_H3K27me:,3: and “Rest-
4 (J UseCase y 4 Myeloid_H3K27me3" from your
i UseCase , .
[Z] All Annotations in Database 7 database into InpUt Data. Drag
49 Tracks e “ChromHMM:Enhancers” from
- ’ .
4 9 Class: Enhancer _- Output Targets vamin—group>YseCase databasie
=] ChromHMM:Enhancers=— — — — ~ * 3 XV
?Eltfmmaf:tx-:ve:ﬁ:_:g?;i"e; [ Your Database Step 17 - Drag your database
=] Limma:iLoS-Hyelold_ me to output targets
=| Limma:HL60-Myeloid_H3K36me3
=| Limma:HL60-Myeloid_H3K4me1
=| Limma:HL60-Myeloid_H3K4me3 v

=™

Genboree is built & maintained by the Bioinformatics Research Laboratory

at Baylor College of Medicine.

Genboree is a2 hosted service. Code is available free for academic use.




ffool Settings X

2
Compare by LIMMA —
Tracks
® Tool Overview
—|Input Files Directory:}
Database: Group:
Targets: Group:
Database:
ChromHMM:Enhancers Group:
Database:
—|Output Database:l
Database Of Group:

Interest:

—|Epigenomes Comparison using LIMMA]

Analysis Name [LIMMA_Signal_Comparison201]
Min. P Value [0.05 '

Min. Adjusted P [0.05
Value

Min. Fold Change o ¢ Step 19 - Set Min. Fold Change to 0

Multiplier 100
Test Method | separate E
Adjust Method | far V]
Span Agg Function |Average [V]

Normalize | Quantile Normalization v

= Track Upload

Upload Results as track? ¥

e o e e Step 20 - Select “Upload Results as track™ and
Track Class e < give track name “Limma:Myeloid_H3K27me3” and
& No Data Regions Class “Enhancer”

No Data Value [0

Remove No Data Regions? ¥

If ANY track has no data for that region Step 21 - Select “If ALL tracks have no data for
If ALL tracks have no data for that region O < . »
If % of tracks with no data for that region = that reglon

Cancei



You will see the message below upon successful submission of the LIMMA job

Pob Submission Status x|

Compare by LIMMA -> Tracks
Job Id: whiob-limmaSignalComparison-4G58GI-9679

Your job has been successfully submitted. You will be notified by email when your
job has completed.

You can track the proagress of your job using the 'Job Summary' tool under
System/Network/Jobs.

If you have questions, please contact genboree_admin@genboree.org for
assistance.

CK




Submit Limma jobs for the other
comparisons

e Submitted limma job for Myeloid H3K27me3
vs Rest-Myeloid H3K27me3

e Now submit limma jobs for other

comparisons:

o Myeloid H3K4me1 vs Rest-Myeloid H3K4me1

o Myeloid H3K4me3 vs Rest-Myeloid H3K4me3

o Myeloid H3K9me3 vs Rest-Myeloid H3K9me3

o Myeloid H3K36me3 vs Rest-Myeloid H3K36me3
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L SystemiNetwork | (7] Dataw || QCandPre-processing~ || Genomew ||  Transcriptome~ || Cistrome= | - Epigenomew ||  Metagenome~ ||
Welcome to the Genboree WorkbenchTteswiastarted] « ”
Step 23 - Expand “Data” >
E—— — “Tracks” --> “Utilities” -->
) “ ] ” > .
% Refresh Data Filter: | Select a fiter... v gilliuis “TraCk .Operatlonﬁ click on
- Group Combine Tracks
< | Your Database ”
J J Role
Step 22 _ TO Combine the Name EpigenomeToolset
Description Template for Human Genome,
LIMMA generated tracks, drag UCSC Build Hg19
them to Input Data. Drag your Species Homo sapiens v
ions
datape_xlse to Ot_Jtpurt Ta_rge}s. S—
=-||Limma:Myeloid_H3K27me3 * ;
=]|Limma:Myeloid_H3K36me3 = * X v :
=|Limma:Myeloid_H3K4me1 \ (=] Limma:Myeloid_H3K36me3
=Limma:Myeloid_H3K4me3 \ (=] Limma:Myeloid_H3K4me1
=J|Limma:Myeloid_H3K9me3 S - > =] Limma:Myeloid_H3K27me3
=] Limma:MyoVs StemCell (=] Limma:Myeloid_H3K9me3
=-| Limma:MyoVs StemCell2 =] Limma:Myeloid_H3K4me3
[ Class: Gene
1:] Class: High Density Score Data Output Targets
[ Class: lincRNA _
[ Class: Marker *t ¥ X v
(] Class: Regulation Your Database
[ Class: Sequence
) Class: true v
< >

Genboree is built & maintained by the Bioinformatics Research Laboratory

v\ at Baylor College of Medicine. HGé-‘ :
LA SO wiT cavTen
Genboree is a hosted service. Code is available free for academic use.

&S




Tool Settings

Combine Tracks

® Tool Overview

| X

—{Tracks of Interest:|

Track: Limma:Myeloid_H3K36me3 Group:
Database:

Limma:Myeloid_H3K4mel Group:
Database:

Limma:Myeloid_H3K27me3Group:

Database:

Limma:Myeloid_H3K9me3 Group:

Database:

Limma:Myeloid _H3K4me3 Group:
Database:

—iTarget Database:|

Database: EpigenomeToolset Group: vamin_group

—|Settings|

Track Class | Enhancer

Remove ¥
Duplicates?

“J Use strand for removing duplicates

Merge Annotations? |

Track Name | |Limma | : iMyeIoi‘d_comb: - Step 24 - Change the name of the

track - “Limma:Myeloid_comb”. Name
the Track Class as “Enhancer”

Step 25 - Select “Remove Duplicates”

Submit Cancel




You will see the message below upon successful submission of
the Combine Tracks job

pob Submission Status 3

Combine Tracks
Job Id: whJob-trkCombine-CDGAYr-3523

Your job has been successfully submitted. You will be notified by email when your
job has completed.

You can track the progress of your job using the 'Job Summary' tool under
System/Network/Jobs.

If you have questions, please contact genboree_admin@genboree.org for
assistance.




Now you have successfully created track of
regions that differentially modified histone
regions for Myeloid lineage. Continue to Use
Case 19 to find regions that are undergoing
epigenomic changes during myeloid
differentiation.



