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Epigenomic profiling of human

cell-lines, primary cells, and tissues
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Mapping epigenomic differences
between cell types
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Epigenomic profiling of human
cell-lines, primary cells, and tissues
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Methylomes Chromatin accessibility
* Whole-genome bisulfite sequencing * Dnase hypersensitivity
* RRBS * Digital genomic footprinting
* MeDIP-seq
* MRE-seq Transcriptomes

* RNA-seq

Core histone marks * Expression array
* H3K4mel * smallRNA
* H3K4me3
* H3K27me3 Genome
* H4K36me3 * SNP genotyping
* H3K9me2 * Resequencing from WGBS reads

* H3K9ac / H3K27ac
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Epigenomic profiling of human
cell-lines, primary cells, and tissues
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Space of Epigenomic Variation

Assays H3K4me3 IMR90 fibroblast
H3K27me3 cell fine
methylome

H32K4me3 m H1 embryonic
HIK27MeS hAkbbhbneMIALSY <tom coll lina
methylome

Cell types
HQOXA gene cluster yp

-

|EC TSRS Genome coordinates

TRENDS in Genetics



Human Epigenome Atlas
www.epigenomeatlas.org

Assay types

eaAssayType"*
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Genomic / Epigenomic Data

“chip” data “seq” data

Level O Image reads

Level 1 extracted features mapped reads

Level 2 normalized read density maps
Intensities (e.g., WIG file)
(e.g., beta values)

Level 3 Epigenomic state
(e.g., quantitated peak calls)

Level 4 Comparative analysis results
(e.qg., cell-type-specific marks)
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Pathways
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Epigenomic Metadata: SRA XML +
Epigenomic Data Element Extensions

ﬂevel Data Metadata \

0 Fastq / Run
Study ] SRE

Metadata

[ Level | Analysis | Metadata
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[ =ample Expenment ]‘7 BAM Parameters
Metadata |' ‘ Metadata QC
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Counts | Parameters

QC
3 Feaks / Software

Assays Hakamen (T E— GFF3/ | Parameters
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e coine LFF Qc
: e Software

4 Compar
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Example:

Sample Metadata

Sample
Metadata

rrimary Cell
MOLECULE

DISEASE
BIOMATERIAL_PROVIDER
BIOMATERIAL_TYPE
CELL_TYPE

MARKERS

DONOR_ID

DONOR_AGE
DONOR_HEALTH_STATUS
DONOR_SEX
DONOR_ETHNICITY
PASSAGE_IF_EXPANDED

Study
Metadata

T

Expenment

Metadata

ﬂevel

Data Metadata
0 Fastq / Run
BAM
Level | Analysis | Metadata
1 BED / Software
BAM Farameters
QC
2 Wig / Software
Counts | Parameters
QC
3 Peaks / Software
GFF3/ | Parameters
LFF QC
4 Compar Software
ative Farameters
Analysis QC
[ GFF3/
LFF




Example:

Experiment Metadata

Study
Metadata
Sample Expenment
Metadata Metadata
Chip-Seq

EXPERIMENT_TYPE
EXTRACTION_PROTOCOL
EXTRACTION_PROTOCOL_TYPE_OF_SONICATOR
EXTRACTION_PROTOCOL_SONICATION_CYCLES
CHIP_PROTOCOL
CHIP_PROTOCOL_CHROMATIN_AMOUNT
CHIP_PROTOCOL_BEAD_TYPE
CHIP_PROTOCOL_BEAD_AMOUNT
CHIP_PROTOCOL_ANTIBODY_AMOUNT
CHIP_ANTIBODY

CHIP_ANTIBODY_PROVIDER
CHIP_ANTIBODY_CATALOG
CHIP_ANTIBODY_LOT

ﬂ_evel

Data Metadata
0 Fastq / Run
SRF
Level | Analysis | Metadata
1 BED / Software
BAM Farameters
QC
2 Wig / Software
Counts | Parameters
QC
3 Peaks / Software
GFF3/ | Parameters
LFF QC
4 Compar Software
ative Farameters
Analysis QC
[ GFF3/
LFF




Ensuring Reproducibllity:
Metadata for Level 1 Analysis

Study
Metadata
Sample Expenment
Metadata Metadata

Example:

DATA_ANALYSIS_LEVEL -1

EXPERIMENT_TYPE

GENOME_ASSEMBLY

SOFTWARE

SOFTWARE_VERSION
MAXIMUM_ALIGNMENT_LENGTH
MISMATCHES_ALLOWED
ALIGNMENTS_ALLOWED
TREATMENT_OF_MULTIPLE_ALIGNMENTS

TREATMENT_OF_IDENTICAL_ALIGNMENTS_OF_MULTIPLE_R
EADS

ALIGNMENT_POSTPROCESSING
NUMBER_OF_MAPPED_READS
Quality Control

ﬂ_evel

Data Metadata
0 Fastq / Run
SRF
Level | Analysis | Metadata
1 BED / Software
BAM Farameters
QC
2 Wig / Software
Counts | Parameters
QC
3 Peaks / Software
GFF3/ | Parameters
LFF QC
4 Compar Software
ative Farameters
Analysis QC
[ GFF3/
LFF




Implementation at the NIH Roadmap Data
Coordination Center

Metadata can be submitted in two forms:

1. XML Document
- automatic process
- used for larger data submissions
- includes format validators and QC steps
- available for all assays

2. SpreadSheet
- available for some assays
- used by some smaller projects



Metadata for [llumina 450K Arrays
(Excel SpreadSheet)

# Use this template tor llumina submissions it vow used an array already represented in SeEU [tor example, 2 commerzial arrayl.

# fccompanying 'Matriz processed” and "Matrix signal intensities” examples are includedin other worksheets, click the tabs below.

# Most fields in this template must be completed. Incomplete submissions will be returned.

# Field names= [in blue on this page] should not be edited. Hover over cells containing field names to view field content guidelines or,
#CLICK HEBE for Field Content Guidelines Web page.

SERIES

# This section describes the overall esperiment.

title 7 OMNA methylation in JsampleTupe} from individuals with JdizeazeState} Jand narmal contralzh

SUMMary ? Genome wide OMA methulation profiling of JdizeseStatet {and normal} izample Tupet samples. The llumina Infinium HumanMethylationd S0 BeadCh
overall design ? Bizulfite corverted OMA from the dnumber of samplest zamples were hubridized ta the llumina Infinium HumanMethylationd 50 BeadChip w11
contributor " lcantributer name}

contributor ™ lcontributar name!

SAMPLES
" ” # The Sample names in the first column are arbitrary but they must match the column headers of the Matriz table [see next worksheets).
( Sa m p I es ) # CLICKE HERE to find the platform accession number [GPLx=wms).
# Mote: Az of SIT2000, the GEO databasze has two Platform records for llumina methylation BeadChips:
#GPLE430  llumina HumanMethylation2T BeadChip [HumanMethylation27_270596_w.1.2]
#GPLIES  lumina GoldenGate Methylation Cancer Panel |

Sample name T title ¥ source name * organism ? characteristics: gen characteristics: a characte
JzamplelD} Methylation in jzample Tupet fzamplell} {zampleType} izampleldl Homo sapiens Male, Female, or WA} 1Aget {sampleTy
JzamplelD} Methylation in jzample Tupet fzamplell} {zampleType} izampleldl Homo sapiens Male, Female, or WA} 1Aget {sampleTy

PROTOCOLS
# This section includes protocols and fields which are common to all Samples.

«“ . ”
( EX p e rl m e nt ) # Protocols which are applicable ta specific Samples or specific channels should be included in additional columns of the SAMPLES section instead.
extract protocol ? Genomic OMNA was extracted and purified from peripheral blood samples using fkithame} according ta standard instructions
label protocol ? Standard llumina protocol
hyb protocol I Bisulfite corwerted OMA was amplified, fragmented and hybridized to the llumina Infinium HumanMethylstiond S0 BeadChip using standard llumine
scan protocol Y Arrays were imaged using Beadfnray Reader using standard recommended llumina scanner settiings
data processing Y GernomeStudio softw are version 2010.3.0.30125

matrix processed value definition ' normalized Average Beta
# matrix signal intensities value defi Unmethulated and methulated signal intensities
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Integrative Analysis Paper: Cellular Differentiation
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Regions of Interest (ROISs)

Data track ‘[ Iil | hl | m
ROI track

4 ] Class: Regulation
=] Promoters:ALL

=] Promoters:HCP

=] Promoters:HCP (1k subset)
=7 Promoters:ICP

LCP 1 LCP 2
=] Promoters:LCP /
| Class: Sequence

Promoters: LCP = Low-CpG promoters (as defined in Weber et al., Nature Genetics (2007)

22



Similarity Matrix / Heatmap

Cell line 1 Cell line 2
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Cell line 1

Cell line 2

Cell line 3 (not shown)
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(2005) RDCT: R: A language and environment for statistical
computing. In. Vienna, Austria: R Foundation for Statistical 73
Computing; 2005.
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The Epigenomic Tolset within the Genboree
Workbench will have sufficient tools to reproduce
key analyses from the integrative analysis paper

The Toolset enables analyses of the Epigenome Atlas and of private data

Generate heatmap clusterings and trees with different combinations of
ROIs / marks / samples

Identify branch-specific epigenomic changes

* Analyze oordinated epigenomic changes over enhancers

« Identify genes and pathways regulated by the enhancers

« Identify transcription Factors (TFs) involved in regulating specific branches
* Map patterns of epigenomic changes over regulated genes



ldentify enhancers with branch-specific
activation patterns (H3K4mel?)

88,609 enhancers with branch-specific H3K4me1l signals clustered
by Spark

16342

13848
12356
9911 L) 10541

11%

11%

| 9508 5172

4020 |

Cluster profiles

1.0
Stem cells
Immune (CD34)
0.5
Mucosa
Neuronal
Smooth muscle 0.0

AIkekiandar Milosavljeyic BCM

Spark : Nielsen CB et al. Genome Res. (11):2262-9 2012



GO analysis of genes associated with
enhancers activated In the stem cell
branch

Job ID: 20130126-public-2.0.2-fQRuaN

Display name: stemcell_branch_13EnhA.bed.bed GO Biological Process
-log10(Binomial p value)

0 2 4 6 8 10 12 14 16 18 20 22 24 26
stem cell differentiation NN NN Y Y . 26.18
stem cell maintenance NN NS 21.41
anterior/posterior axis specification NN NN 17.62
regulation of gastrulation NN N N N N e 16.58
heparan sulfate proteoglycan metabolic process Il NN N NN 13.46
negative chemotaxis NN NN 12.32
dorsal/ventral axis specification IIININENENENEN 10.25
limb bud formation NI 8.34
nephric duct morphogenesis [l NN 8.07
nephric duct development NN 6.89
regulation of epithelial cell differentiation involved in kidney development Il 5.99
regulation of nephron tubule epithelial cell differentiation NN 5.98
pronephros development IR 5.14
mesonephric tubule development NN 5.02

Alkeksandar Milosavljevic BC d
Y GREAT tool from the Bejarano Lab, Stanford



GO analysis of genes associated with
enhancers activated in the B-cell branch

Job ID: 20130126-public-2.0.2-Lvvg9q
Display name: bcell_branch_13EnhA.bed.bed Go Biological Process
-logl0(Binomial p value)

0 10 20 30 40 50 60 70
immune system process NN N e N 71.05
immune response NN N N . 37.88
lymphocyte activation iGN N 32.33
leukocyte activation N NN NI 31.06
B cell activation I N . 29.26
positive regulation of immune system process NN 25 .87
regulation of immune response NN 24.67
immune system development NN NN 23.34
regulation of immune system process NN 23.02
cell activation NN 21.11
hemopoiesis NG 20.95
activation of immune response NI 20.92
immune response-regulating signaling pathway | 20.77
positive regulation of immune response [N 20.65
lymphocyte differentiation NI 20.32
defense response NN 20.18
immune response-activating signal transduction NN 19.55

hemopoietic or lymphoid organ development NN 18.87
innate immune response NN 18.77

immune response-regulating cell surface receptor signaling pathway NN 17.19

Alkeksandar Milosavljevic BC d
Y GREAT tool from the Bejarano Lab, Stanford



GO analysis of genes associated with
enhancers activated In the T-cell branch

Job ID: 20130126-public-2.0.2-H9jB]q
Display name: tcell_branch_13EnhA.bed.bed Go Biological Process
-logl0(Binomial p value)

20 40 60 80 100 120 140 160

immune system process __-_-_-_- 174.14
regulation of immune system process | I RN RN D R . 158.40
regulation of immune response NN N N NN 124.66
positive regulation of immune system process NN N . 114.21
leukocyte activation I NN DN N N 110.99
lymphocyte activation NN N N s 108.60
immune response [INNEEEGNGN N N e 102.88
regulation of leukocyte activation NN NN N N . 09.13

regulation of cell activation N RN N R N 06.91

regulation of lymphocyte activation IR RN RN N . 95.87

T cell activation IR NN DN N . 04.41

positive regulation of immune response [N N N N N 04.34

regulation of T cell activation NN N NN 91.56
immune response-activating signal transduction NN N 84.97
immune response-regulating signaling pathway [N NN NN 84.07
immune response-regulating cell surface receptor signaling pathway I RN N NN 33.33
antigen receptor-mediated signaling pathway [N RN BN BN 33.29
immune response-activating cell surface receptor signaling pathway I RN RN NN 83.02
leukocyte differentiation INIIEGzGGNGN NN 82.79
lymphocyte differentiation NN NN N 78.54

Alkeksandar M o
e GREAT tool from the Bejarano Lab, Stanford



GO analysis of genes associated with
enhancers activated in the keratinocyte
branch

Display name: keratinocyte_13_EnhA.bed.bed G 0 B iolog ic a | P rocess

-logl0(Binomial p value)

0 5 10 15 20 25
epidermis development N RN R D e e 28.70
response to light stimulus NN . 2460
epithelial cell differentiation I NN T, 22.40
response to radiation NG N Y . 20.20
keratinocyte differentiation NN N N P 18.75
epidermal cell differentiation NG N NN 15.88
regulation of organ morphogenesis G N 14.81
hair follicle development I NN 14.38
hair cycle I N 14.19
prostate gland morphogenesis I NN 13.47
prostate gland epithelium morphogenesis I NN 12.58
Notch signaling pathway I NN 12.39
mesenchymal cell differentiation I NN 11.95
histamine secretion INNENGGEEEEN 11.76
gland morphogenesis NN NN 11.53
histamine transport NN 11.46
prostate gland development NN NI 10.42
regulation of stem cell differentiation NI 10.36
cell projection assembly NN 10.09
phosphatidylinositol 3-kinase cascade NN .75

Alkeksandar Milosavljevic BC d
eksandar (Iﬁoliaé/ e_Flci:om from the BejaranO Lab, Stanford



TF overlap with branch- specmc enhancers
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Coordinated changes of epigenomic
marks In the neuronal branch

15,983 enhancers activated specifically in the neuronal branch
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Branch-specific changes in H3K4me3
signals over promoters
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The data for several of the workshop use cases
is taken from this publication:

“Functional annotation of the human brain methylome across brain and
blood". Matthew Davies!, Manuela Voltal, Abhishek Dixit!, Simon Lovestonel,
Cristian Coarfa?, R. Alan Harris?, Aleksandar Milosavljevic?, Claire Troakes?,
Safa Al-Sarraj!, Richard Dobson?, Leonard C. Schalkwyk?!, Jonathan Mill'*
Genome Biology, 12:R43, 2012

Institute of Psychiatry, King’s College London. UK. 2Baylor College of Medicine, Houston, Texas.
USA. *Corresponding Author: Dr. Jonathan Mill, Address: Institute of Psychiatry, SGDP Centre, De
Crespigny Park, Denmark Hill, London.
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Use Case 9: Coordinated Changes of Epigenomic
Marks Across Tissue Types
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* Unsure about what kinds of items a particular tool needs in the Input Data and Outpui
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Rows = ROls

Scatter plots

(H1-IMR90)

Differnce_H3K%ac

a0 4
Differnce_H3K4me3 (H1-IMR90)

39




Use Case 12: Determine breast cancer cell type of orlgln
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Use Case 13: Analysis of epigenomic variation in

breast tumors (lllumina 450K)

GENBOR
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* The Data Selector tree on the left shows the data entities to which you have access.
* Drag items to be used as tool inputs over to the Input Data area.

* Drag items to be used as output destinations for tool results over to the Output Targe
* Tools which can be run on your selections will be highlighted in green.
L]

Unsure about what kinds of items a particular tool needs in the Input Data and Outpui
= Just click the tool button when it is not highlighted to see help information.
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Use Case 13:. Epigenomic variation in breast tumors

..‘__f.
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* Drag items to be used as tool inputs over to the Input Data area.
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Use Case 13b: Compare 450K profiles (8 tumor, 8 normal) against
reference epigenomes from the Epigenome Atlas

16 450 K Samples (Dedeurwaerder, S.et al. (2011)
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Use Case 13: Epigenomic variation in breast tumors
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Use Case 14:. Chip-Seqg and RNA-Seq Data Analysis
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Use Case 14: Chip-Seqg and RNA-Seq Data Analysis
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41 NM_0000:ATP7B NM_0000 - chr13:525(Luminal  BasalA
fll es 51 NM_0000¢C3 NM_0000¢ - chr19:667 Luminal  BasalA | (11T Login to GSEA/MSigDB
88 NM_0001(CYBA NM_0001(- chr16:887(Luminal  BasalA
91 NM_0001(CYP1B1 NM_0001( - chr2:3829: Luminal  BasalA Lonin
195 NM_0002: ITGA6 NM_0002: - chr2:1732¢Luminal  BasalA Clelchersoregjsterto vicw e MSigPRgene setsn
199 NM_00027 JAG1 NM_0002: - chr20:106: Luminal  BasalA s Gﬂ"ﬁ“}i”'ﬂwief e o SR L) sseb
254 NM_00027 NPC1 NM_0002: - chr18:210¢{ Luminal  BasalA S oy e
290 NM_0003( CTSA NM_0003( - chr20:445: Luminal  BasalA :
327 NM_0003:SOX9 NM_0003: - chr17:701: Luminal  BasalA

| A_Juluulu ,,,,,,
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Epigenomic Toolset integrates Spark
developed by the British Columbia Genome
Center in Vancouver

Spark:
Nielsen CB et al.Genome Res. (11):2262-9 2012

= o — —— s b -
_I'"i N1 37 NI D)) '_“
: Baylor College of Medicine
2 System/Network ¥ | | [ QC and Pre-processing Genome v Transcriptome v Cistrome v Epigenome Metagenome v | | = Visualization v Help~
Welcome to the Genboree Workbench! [Getting Started ]
Data Selector Details
“% Refresh Data Filter:| Select a fitte v ftribute

4 Bjjwww.genboree.org
£ aleks_group
£ AleksG
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The Genboree Workbench: Web-based Data
Management & Analysis

Home Workbench Browser Profile + Groups ¥ Projects - Databases ~ Tools = Log Out Help

GENBOREE BCM

L7 System/Network ~ Data - QC and Pre-processing ~ Genome ~ Transcriptome = Cistrome = Epi Specific info rm ation On
Welcome to the Genboree Workbench! (setting started] files/samples selected in

the “Data Selector”

Data Selector Details

=

-’?;Refresh Data Filter: | Select a filter v Attribute

4 B www.genberee.org
1" Atlas Tools Access
3‘5 EDACC
14 Epigenome Informatics Workshop (May 2012)

) Epigenome ToolSet Demo Input Data Te“S the tOOI to use

£ Epigenomics Roadmap Repository thls data/flle
£’ GenboreeUser_group Input Data
£ GMT_Tutorial =

+ + X

g4 Group1
- JonathanMill_Lab

5 paithank_group
£ Public
i) ROI Repository

™ Targeted Atlases

Output Targets

Various Data Types + 4 x X’ Tells the tool
(tracks, files, ROls, etc)

where to

deposit results
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Genboree Workbench: Create & Manage Collaborations

Home Workbench Browser Profile ~ Groups ~ Projects = Databases ~ Tools ~ Log Out Help
: : Baylor College of Medicine
.+ System/Network ~ Data ~ QC and Pre-processing ~ Genome ¥ Transcriptome ~ Cistrome Epigenome ~ Metagenome ~ || #Visualization
User Profile b :
Genbhnres \WWarlchench!|  [Getting started]
Groups b Create Group
Hosts b Edit Group Info Details
Jobs b Delete Group ter — Attribute Value
[] Request Feature Add Existing User To Group
£ Atlas Tools Ac Add New User To Group
=~ EDACC
g Update Roles
£ Epigencme Inf
gt} Epigenome To COPVIEISSIS
£ Epigenomics K Message to Group
34 GenboreeUser_group Input Data
34 GMT_Tutorial -
£ Group t ¥ X
= JonathanMill_Lab
£} paithank_group
&% Public
34 ROI Repository
£ Targeted Atlases
£ vamin_group
Output Targets
+ 3+ X
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Create & Manage Databases & Projects — Share Data

Home Workbench Browser Profile + Groups ¥ Projects - Databases ~ Tools = Log Out Help
[ 4 'i !Kll 5(\' "i . How-to
; ¥4 Manage Tracks Baylor College of Medicine
.7 System/Network + | | Data - QC and Pre-processing ~ Genome ~ Transcriptol =l ies iy e Metagenome ~ || * Visualization
Databases b Create Database
Welcome tg
— Entity Lists b Rename Database
Data Selector EREYpOInts b Delete Database ils
@, Refresh | Files b Edit Database Info hute el
- Projects b
4l .genbor ﬁ J] \ Unlock/Lock Database
£ Atlas Too Samples & Sample Sets b %,  Publish/Retract Database
y \
£" EDACC = Tracks b N
£ Epigeno )N

5 Epigenome ToolSet Demo Input Data !

15 Epigenomics Roadmap Repository E Create Project

[* GenboreeUser_group I Jta
£ GMT_Tutorial -

£ Group1 t¥ X

£} JonathanMill_Lab
£ paithank_group
£ Public
£ ROl Repository
£ Targeted Atlases
£ vamin_group
Output Targets

+ + X
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Create Database

Rename Database

Manage Databases

Delete Database

Edit Database Info
Clone/Copy Database
UnlockiLock Database

Publish/Retract Database

Tool Settings

# Tool Overview

Diad=ilc

Edit Database Info

—{ Database to update/edit: I

Database: Genhoreelser_database Group: GenboreeUser]

—|Settings

Mew Database Name
Description
Species

Version

GenboreeUser_database
Template for Human Genome, UCSC
Homo sapiens

hg19

Data Filter:

Tool Settings

H Tool Overview

Rename Database

—{Datahase to be renamed:}

Database:

GenboreelUser_database Group: GenboresUser_group

—|Settings

New Database Name

Cancel

Cancel
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Authorization: Decide How to Share Data

Share data with anyone with a browser: assign level of access

enct

LTS ranerrintnms trrrme Eninennms ™ Metansnnmsr ¥ Vioyalizatinn - Haln >

Tool Settings

Add New User To Group ® -

H Tool Overview

—{Add user to group:l

Group: GenboreeUser_group / ‘

Assign roles

/

—{Current Users:l

Login Name

andrew]j Andrew R Jackson
paithank Sameer Paithankar
raghuram sriram raghuraman
kevin_riehle Kevin Riehle

mroth matt roth
GenboreeUser Genboree User

The following users are members of this group:

Email Address Role /

andrewj@bcm.edu Administrator
paithank@bcm.tmc.edu  Administrator L
raghuram@bcm.edu Author I
richle@bcm.edu Administrator
mattr@bcm.edu Administrator

GenboreeUser@gmail.com Administrator

—|Add User

First Name
Last Name
Email Address
Institution

Role

ce. Code is available free for academic use

Subscriber E|
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Data Sharing Option 1: Projects

Project Pages (below) and via the Genboree Workbench (next slide)

(S8 it e RSP

Home Workbench Browser Profile Groups Projects Databases Tools Log Out Help?

Tutorial data

Froject page for managing Genboree Microbiome Toolset results

BCM

Baylor College of Medicine

Project News:
2013/2/24:

2013/2/24:

2013/2/24:

Matt Roth ran a Alpha Diversity job (AD-]ob-2013-02-24-
15:35:21) and the results are available at the link below.

+ Study Name: AlphaDiv_GMT_Tutorial
¢« Job Name: AD-Job-2013-02-24-15:35:21
+ Link to result plots

Matt Roth ran a Machine Learning job (ML-Job-2013-02-24-
15:36:38) and the results are available at the link below.

+ Study Name: MachLearn_GMT_Tutorial
+« Job Name: ML-Job-2013-02-24-15:36:38
+ Link to result plots

Matt Roth ran a QIIME job (Qiime-lob-2013-02-24-15:03:01)
and the results are available at the links below.

¢ Study Name: QIIME_Tutorial
+« Job Name: Qime-Job-2013-02-24-15:03:01

¢ Link to cdhit results _

+ Link to cdhit-normalized results

access data
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Data Sharing Option 2: Databases, tracks, files, etc.

Files/data/tracks accessible via the Data Selector in the Genboree Workbench

2 System/Network - Data~ QC and Pre-processing « Genome~ Transcriptome » Cistrome Epigenome » Metagenome » | | = Visualization = Help+

Welcome to the Genboree Workbench! [Getting Started]

Data Selector Details
“Z; Refresh lect a filter v Atiribute

4 | 4| lean-obese-twins-full-final g
=] All Annotations in Database
P> . [ Tracks
| Lists & Selections
SampleSets
4 Samples
4 “|Files Input Data
lean_obese.metadata.update_3.tsv *t e XY
lean_cbese.metadata.update_2.tsv
lean_ocbese.metadata.update
4 | “/MicrobiomeWorkBench
IML-lean-cbese-min-len-50
|RDP-lean-chese-min-len-50
|alpha-lean-chese-min-len-50-remove-chimeras
lalpha-lean-chese-min-len-50

m

llean-obese-min-len-50-remove-chimeras Output Targets
llean-obese-min-len-50 * v XV
|MicrobiomeData
#iQueries
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Analysis of private data enabled by
group-level access control

lllumina 450K array profiles can be compared
against methyloms in the Epigenome Atlas

BORELE BCM

Baylor College of Medicine

53 System/Metwork ~ | ||| Data~ QC and Pre-processing = Genome = Transcriptome = Cistrome = Epigenome = Wetagenome = | | = Visualization = Help =
Welcome tg ~ PH0eses " bench! [Getting started]
= Entity Lists 2
Data Selector Entrypoints b Details
“Z5 Refresh ]| Files ¥ biaFiter:| Select a fiter w Attribute Valug
4 B wwnw.genbol D Projects - -
» S5 aleks_gra Samples & Sample Sets |
| =l
- fOAleksG | == —_—
) g ARJ = Tracks b = Import F o Array Data
dh AR Utilities F El Track Metad ppray Data
- Mo arpit_group —
° =] Ly Import array data into Genboree as a high density tradk.

+ £ Atlas Tools Access

+ £ BCM-MDA S0LID Matepairs + X
+ £i° BioMarkers LA

; 34 Bios-533-2005

2/8/2013

TInput Data
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ldentifying cell type composition of
tumors

450K array profiles of breast tumors and adjacent normal tissue by
Dedeurwaerder, S.et al. (2011) Epigenomics 3(6)

Reference epigenomes: MeDIP-seq data from Human Epigenome
Atlas, contributed by the UCSF-UBC REMC

g..-i""f"“.f"’i" _

Immune and
PBM cells
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Genomic Toolset developed in collaboration
with the Baylor Genome Center

Atlas2 genome reseguencing:
Evani US et al. BMC Genomics 6:S19 2012

el - S— evFETwwrTYy =
F ST RNiT YT i i BCZ\/‘
NI TNTTON N
Baylor College of M
.5 System/Network ~ | ||| Data~ QC and Pre-processing ¥ Genome v Transcriptome v Cistrome v Epigenome v Metagenome v | | = Visualization v Help v

Welcome to the Genboree Workbench! [Getting Started]

Data Selector Details

%% Refresh Data Filter:| Select a fitter v Attribute

4 Bjjwww.genboree.org

2 £ ABE Yroup 57
£ AleksG E



Other widely used tools are integrated
within the Genboree Workench

« MACS
* TopHat
» CuffLiks
* CuffDiff.



 Genboree Network



As the data volume explodes, physical
data integration will become impossible

Solution: virtual data Iintegration



Data Ecosystem Model proposed for IHEC

IHEC: International Human Epigenome Consortium

Individual
Laboratories

Epigenomics
O Data
Coordination
Centers

( Tokyo,
Vancouver,

~

~_Genboree Servers| Houston )

\l :._..:

Archives
( EBI, NCBI, DDBJ,
UCSC)




Virtual integration of reference epigenomes
across three IHEC Data Centers

Vancouver
Steven Jones

Human

" '

@ Epigenome BCD l
Y ESH Adlas

Baylor College of Medicine

Releases Informatics Publications Forums Contributors

* Dat: coess Policy

= Data embarge period: from 10/31/2011 - 07/21/2012 or earlier a5 specified here

« Select cells by clicking and dragging. then use the "View Selections in” pulldown in the top left comer (below) to view selections in the Atlas Gene Browser or the UCSC Genome Browser
= Use “Save Selections” in the toolbar {below) to save selected (highlighted) cells in 8 group snd dstsbase of your choice (requires login)

.

MOTE: Some pages may not be accessible over low bandwidth internet connections. This page has been tested with the following browsers: @3 @ @ @

Epigenome Atlas Release 6

@ View Selections In - ) Clear Selections

eadssayType"® E p i ge n O m i C A

: ssays
;
i 103070305 (2 /83 521218 s ala T Tels 0 ]s 1A )8 A s s 2| |2
- ﬁg §z§§§§§= AT O 2F BF -0V -RIAF RN OF BF -2V -0 OF 2F NF 2IVRE
E e EElcz B EZEEEE B B0 EEzEEEEE 85353383
§ eeSarmiyve ele a3 33 Fzlerizleizzlezelelzelezeieizis eizlseizle ezt
&= i | & m | 7
Fiter: B R ) 3%&'%2}%%!EEEEEEEEEEEEEEEEEEEEEEEEEEEE
Brain Angular Gyrus 2alz]z|=z]1]=2 1
Brain Anterior Caudate 2 2 2 2|2 1 y 1
Brain Cingulate Gyrus BEEEEE a n CO uve r 1
Brain Germinal Matrix 1 1 2 1 2. 2 2 2 2
3 2 3 3|31 3 z
Samples ( by Type AHEHE HE ﬂ
p y yp T k 102 2 2|1 =2 1
: okyo .:: i :
Breast Luminal Epithelial Cells. 3 5 2 1 1 1 1 1
Breast Myoepithelial Cells 3 3 al1l2|z2|2]z2]|2ll2]|:2 H t
Breast Stem Cells 4 4 1 1 O u S O n
Breast vHMEC 1 1 2 1 1 2 2 1 1
Fetal Brain 5 3| 2|9 1 2 2 4 3 3 4 1 3
H1 Derived Embryoid Body Cultured Cells 1 ~h
3/4/2013 652




Genboree Installations

Other locations that use Genboree

M €3 Sl AUST &3

Vancouver, Steven Jones ‘ Toutai Mituyama

Installation in-progress,
Targeted completion 2Q13 Installation completed,

Dec 2012

bt

-----
-----
-----

EDACC |
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Genboree on the Commercial Cloud (Rackspace)

2 System + ||._] Data = III Analysis = | | = Visual

Welcome to the Genboree W

* The Data Selector tree on the left sh
Drag items to be used as tool inputs o
Drag items to be used as output dest]
Tools which can be run on your select

Unsure about what kinds of items a pa:
o Just click the tool button when it i

Data Selector

“‘,,::'."? Refrezh

H aﬂr shortTags

» g SOLID-SV-CC-JR

> Q Spark Access

> &:‘r Targeted Atlazes
- A TCGA

» 4 TCGA-Reporting
> Q testAcgh

» g testEDACC

b gﬂrTumor Sequencing Project (TSP)
H aﬂr Universal Probes
> Q:‘:milie_group

> Q‘fue

b a—..‘r yxbds44 group

H aﬂr zfranco_group

> g} zuozhouc_group
[+ Eﬂwmu.hrain-research-lah.org /

Brain Research Lab #1

GEMBOREE hosted site

You are currently not logged in.

Login Name:
=3 Epigenome Informatics Workshop » Password:
We hawve prepared some resources for
attendees of the March 2012 Workshop: Lllginl (Forgot your password?)
= FAQs
= Use Cases Gn-st,fpnhic\ﬁenl
= Support Site » There's now a Genboree
Community Support Site. Registered MNew to Genboree? Register here!

users can access general Genboree forums

and can make feature/fix requests. If you'd

like a forum, issue tracker, wiki, etc, for Genboree access at www.genboree.org
=

Microbiome Center #1

You are currently not logged in.

GEMNBOREE hosted site

Login Name:

= 3™ Epigenome Informatics Workshop » Password:

We have prepared some resources for

attendees of the March 2012 Workshop: Lngilll (Forgot your password?)
= FAQs

= Use Cases Gmstfpuhic\ﬁeul

# Support Site » There's now a Genboree -

Community Support Site. Registered New to Genboree? Register here!

users can access general Genboree forums
and can make feature/fix requests. If you'd

like a forum, issue tracker, wiki, etc, for Genboree access at www.genboree.org

ennr Genbnres Projact to facilitate

- !E wwwmicrobiome-center.org

A combination of dedicated hosting and elastic
cloud computing accessible via the
Genboree Workbench
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* NIH Roadmap Epigenomics Project
* Epigenome Analysis
» Genboree Workbench

 Genboree Network



Workshop Evaluation (link)

Workshop

l

Epigenomic Profiling » Biological Insights
Integrative Analysis




