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Background

Genomic research increasingly involves the generation
and analysis of data across multiple modalities, e.qg.
seguence variation, gene expression, epigenetics,
proteomics. These efforts are limited however by the
difficulty of analyzing and integrating results from these
multiple modalities. Each mode has its own tools, and
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Driving Biological Projects

GenomeSpace development is done in collaboration
with two Driving Biological Projects (DBPs), which
provide scientific direction as well as a collection of
target research scenarios and analytic workflows.

Dissection of regulatory networks in cancer
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Finding transcription factor regulators of

human hematopoiesis

This example GenomeSpace scenario reproduces part of the DMap analysis

from the Regev lab paper in Cell, Novershtern et al, 2010

1. User saves the expression data from
the GO transcription factors to

GenomeSpace.

1 Genomica
Extract transcription factors

factors

factors to the GenomeSpace Data Manager.

™ Cenomica; data.tab

a. Load expression data containing 200 samples and 8000 genes
b. Load a gene set containing Gene Ontology (GO) transcription

c. Save the expression data from only the GO transcription

2 GenePattern

File GenomeSpace View Sets Chromosomes Matrices Tables Analyze Tools Algorithms Help

transcription factors

@ | [ ruster | B Tree | [ wirdseye |

4ip )
Clusisr @

Cepripy. BSLE
Experrrwriy: 211
Wgan 000 =- 0 B8

Spoty 18RRZILAMNERFILE

Expression Colors

(hESCs) versus differentiated cells.

Pos. ] lnt.;T_.Ilm;
Neg. Jlint.: 1. Mis.:

Pixel Size
WS H S

Pixel Padding

H:o Bvo B ==

JaRlii i 170 i
Tl 1T TANNINNE TREER RN nnini |||| I.I.III-::I T .
i hbhbdlfdddinssa e dddala e | o
e e e e e : LTI e
; - 5 —— _ — - -
L ] .
; = . F l il I-ﬁ. l '."1 - P
! -. - 1 - 1
. . . L -
- =
-------------- . J s :|1i"
= . = o o— — R
=

l...'l_l-l . gt .

Cluster _ b 1 ' [ —p Le iE_-
Ex Tlntl .r- ) ET - H
periments . e Ao L

search prrd—ull -:r-.: =
w!.l. = , "-I' =l Wp e .

Gene [4893:15] Experiment [DENDAZ_5:113] Value [-0.9464663]

) bty Pt i i s, (%) i il
Teg chige By ponlgersng e ooFwioe redg vl e

-|_|ul'l|l

ol v Velnbs O pub 7oA WD 1
IH HLEREE"T PR [

2. User performs differential
expression using the
expression data loaded
from GenomeSpace.
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Compute differentially expressed

a. Perform differential expression analysis to determine genes
that significantly distinguish human embryonic stem cells
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GENOMESPACE in Action

between tools.

4. User uploads bed
annotation tracks to
Galaxy and IGV through

Cancer Research)

At each step, GenomeSpace performs
all data conversions and transfers

Compute overlaps

3. User loads the lineage-specific a.
transcription factors generated

Upload annotation tracks for the genomic locations of the
regulators, a set of previously published SNPs and a set of
linkage regions from a genome-wide association study.

in GenePattern to Genomica b
through GenomeSpace.

Run an overlap analysis to determine the intersection of
putative regulators, SNPs, and linkage regions

Visualize data

GenomeSpace a.

3 Genomica

Identify module networks

a. Compute module networks to determine coexpressed
“modules” of genes within the original expression dataset.
b. Load the lineage-specific transcription factors generated by
GenePattern
c. Use these two datasets to generate a list of potential
regulators
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Load annotation tracks for the 3 types of data in step 4 into
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View the concordance between the locations of the
analytically identified potential regulators and the previously
published SNPs and linkage regions

Hematologic
disorders
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