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Two key integration problems

Toolset Integration

Data Integration



« Genboree Workbench: "Omic” Toolset Integration



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

3/4/2013 4



Genomic Toolset developed in collaboration
with the Baylor Genome Center

Atlas2 genome reseguencing:
Evani US et al. BMC Genomics 6:S19 2012
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Microbiome Toolset includes QIIME (U. Colorado)
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The Genboree Microbiome Toolset and the analysis of 16S rRNA microbial sequences.

Riehle K, Coarfa C, Jackson A, Ma J, Tandon A, Paithankar S, Raghuraman S, Mistretta TA, Saulnier D, Raza S, Diaz MA, Shulman R,
Aagaard K, Versalovic J, Milosavljevic A.

BMC Bioinformatics. 2012;13 Suppl 13:511. doi: 10.1186/1471-2105-13-5S13-S11. Epub 2012 Aug 24. PMID = 23320832




Other widely used tools are integrated
within the Genboree Workench

« MACS
* TopHat
» CuffLiks
* CuffDiff.



* Genboree Network: Virtual Data Integration



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

* Global proliferation of epigenomic
profiling will make it impossible to
physically integrate data for analysis

 |[RB-mandated local physical custody of
potentially identifiable human subject data.

* Network bandwidth increases are not
keeping up with the rapidly escalating
bandwidth of sequencing machines.
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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
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Epigenomics
O Data
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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
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= 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
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A pilot project in virtual data integration
within IHEC using Genboree

IHEC: International Human Epigenome Consortium
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“Programmable Web":
REpresentational State Transfer (REST)
Application Programming Interfaces (APISs)
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Drag-and Drop comparison of epigenomes
across different Genboree servers

Server 1 (Houston)
Epigenome Atlas:

s’
Get & Put data,
launch tool jobs.
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Server 2 (Tokyo):
Cancer cell lines
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Virtual integration across IHEC DCCs

Reduced data transfer
From 10 GB to 10 MB

Only relevant portions of H3K9me3 and H3K27me3
signals (averages over promoters) were transferred
between Tokyo and Houston.

H3K9me3

MRG0, Hakames.mMpore |
Tokyo 'M'E%% 'ﬁ%ﬁ%ﬁi‘% 12%%
(monoclonals) |MR90 Hargsl;{naelég;?:‘tel?r;r:lguzf
MR90.H3K9me3.abcam
||

e e o m
d mes..
H3K9me3 IMRS0. H3Kdme3.06

H1.H3KIme3.18 . 3
Houston H1.H3Kame3.A ' “
(NIH Roadmap) H1.H3K9me3.B 8

H3K9me3

H1.H3K9me3.25
Ll Lol

IMR90.H3K27me3.05
IMR0.H3K27me3.23
Tokyo IMR90.H3K27me3.millipore
IMR90.H3K27me3.activemotif
(monoclonals) IMB0. 327 mes oad
b meJ3.
IMR90.H3K27me3.1E7 H3K27me3
H1.H3K9me3.75
H3K27me3 H1.H3KIme3.77

.
1. me3.

ouston
. meJs.

(NIH Roadmap) H1.H3K27me3.95

H1.H3K27me3.41

H3K27me3

Collaboration with
Drs. T. Ushijima, National Cancer Center, Tokyo, T. Mituyama, AIST, Tokyo, Y. Kanai, National Cancer Center,
Tokyo, H. Aburatani, Univ. of Tokyo, K. Shirahige, Univ. of Tokyo, Y. Wada, Univ. of Tokyo, H. Kimura, Osaka

Un|v Y. Suzuki, Univ. of Tokyo
3/4/2013 16



Virtual integration principles

Data integrated Just in time for analysis. No
data hoarding!

Seamless integration by “apps” accessing
multiple sites on behalf of the user.

Data integrated at the highest level of
processing (most compressed).

Only the data relevant for particular analysis
(e.g., epigenomic marks over enhancers or
promoters, not the whole genome).




Requirements for virtual data
Integration

« Data standards
(NIH Roadmap, IHEC)

e Metadata standards
(NIH Roadmap, IHEC)

 Web-based interoperability
(Genboree REST APIs)



Epigenomic data and metadata standards
www.lhec-epigenomes.org

©IHEC

- . . . )
International Human Epigenome Consortium
Areas of focus | Standard Operating Procedures | Tools / Useful Information || Policies and Guidelines § IHEC Structure | Outreach and Training
™ |
Links IHEC Recommendations for Epigenomic Analysis (DRAFT)
B Download
- moa These assay standards developed/in use by the NIH Roadmap Reference Epigenome
;;;Lm!mr'm fﬂ:‘:r:'emf“ﬁmm Data and Metadata Models Mapping Centers are being considered for potential use by IHEC.
Developed by the NIH Roadmap
. . . RMA-seq Standards
Epigenomics Project
= ()pfp Centre for Epigenetics {Under Consideration by the ChiP-seq Standards
Centre of Excellence funded by The International Human Epigenome
e Danish National Research Foundation. Consortium (IHEC) as a Basis for MethylC-seq Standards
IHEC Recommendation)
Data and Metadata Models Developed by the NIH Roadmap
AU N =E RDADMAP . Epigenomics Project

(Under Consideration by the International Human Epigenome
\ Consortium (IHEC) as a Basis for IHEC Recommendation)

R. Alan Harris', Robert A. Waterland"?, Ryan Lister®, Martin Hirst*, Aleksandar

Milosavijevic'

Deparm]em of Molecular and Human Genetics. Baylor College of Medicine, Houston, Texas
*USDA/ARS Children’s Nutrition Research Center. Department of Pediatrics, Baylor College of Medicine.
Houston, Texas, USA.
3Genomic Analysis Laboratory, The Salk Institute for Biological Studies. La Jolla, California. USA.
“Genome Sciences Centre, BC Cancer Agency, Vancouver, British Columbia, Canada.




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
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Cloud: Elastic Computing Plus Dedicated Hosting
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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

GEMNBOREE hosted site

You are currently not logged in.

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
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A combination of dedicated hosting and elastic
cloud computing accessible via the

Genboree Workbench -




