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Gene mutation causing Leigh Syndrome
French Canadian Type (LFSC) and 8
other mitochondrial diseases
Integrate:  candidate genomic region,
mitochondrial proteomic data, and cancer
expression compendium
Authors : Mootha et al. 2003, Calvo et al. 2006

Subtle repression of o0xphos genes in
diabetic muscle: role for mitochondrial
dysregulation in diabetes pathology; new
computational approach Gene Set
Enrichment Analysis

Integrate:  Gene sets/pathways & processes

with expression profiles

Authors: Mootha et al. 2003, Subramanian & Tamayo
et al. 2005

IKBKE as a new breast cancer oncogene

Integrate:  RNAI screens, transformation
of activated kinases, and copy number
from SNP arrays of cell lines

Authors: Boehm et al. 2007

Discovery of 3 new genes involved in
Glioblastoma Multiforme (NF1, ERRB2,
PIK3R1); Confirmation of TP53, PTEN,
EGFR, RB1, PIK3CA

Integrate:  DNA sequence, copy number,
methylation aberrations and expression
profiles in 206 glioblastomas

Authors: TCGA Research Network 2008

~3000 novel, large non-coding RNAs with
functions in development, the immune
response and cancer
Integrate:  Genome sequences from 21
mammals, epigenomic maps, and
expression profiles
Authors: Guttman, Rinn et al. 2009

Characterization of disease subtypes and
improved risk stratification for
medulloblastoma patients
Integrate:  Copy number, expression,
clinical data for 96 medulloblastoma
patients

Authors: Tamayo et al., Cho et al. 2011
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Online community to share diverse computational tools
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Tools and
Data
File | Launch | View | Sysem | Hel : Actions

Home a asdf ted
ted ¥ (@] subdirAAAAA4 ted
GP_cytoscape_demo Y a subdircccee3 ted
GSE1000GPL96_RNA_FRMAGENE_8127 ¥ =] testAdd2 ted
demo ¥ =) testChrome ted C I 0 u d =
igoX [ [ CCLE_Expression_Entrez_2010-09-29.res ted 152.68 Mb2 months ago
gala)ﬁyiexpon Y [0 [ HSCRegulatorsGeneSet.gmt ted 63 bytes 5 months ago b aS e d
working dir ¥
W Shared to ted ¥ O [ Regulators.bed.bed ted 47Kb 5 months ago .
£ Public ¥ O [ SuV_chooser.xisx ted 38 Kb 2 months ago fl Iesyste m
a é TF.data.comp.marker.HSC.vs.Rest.attr ted 134 Kb 6 months ago
O [ TF.data.genesymbol.gct ted 1.31 Mb 4 months ago
[ [ data.sort.comp.marker.HSC.vs.Rest.filt5.UP.outputDOWN.cys ted 20 Kb 4 months ago
O B galFiltered.xgmml ted 1.59 Mb 2 months ago
O [ geneManiaQuery.txt ted 1Kb 8 months ago
a é human_interactome_cyt.cys ted 5 bytes 5 months ago
) B input_breastcancer_BN_LO_KD_blue.cys ted 16 Kb 4 months ago
a é input_breastcancer_BN_L0_KD_green.cys ted 13 Kb 4 months ago
[ [y searchGenes2.txt ted 532 bytes 5 months ago
[ [ searchGenes3.txt ted 532 bytes 5 months ago

©2012 The Broad Institute of MIT and Harvard | Funded by the National Human Genome Research Institute (NHGRI)




,*8,M5-7, (

1
I

Welcome to GenomeSpace

Welcome to GenomeSpace [ + l m

|« )} https://gsui.genomespace.org/jsui/#

|
@ £

.3GENOFVTESPACEBE"‘ ted &

CE
N e B = O &

Cistrome IGV GenePattern Cytoscape Galaxy Genomica InSilicoDB UCSC Table Browser

File | Launch | View | System | Help
Di Owner Si

irectories (] Filename ze Last Modified
Home a asdf ted
ted ¥ = subdirAAAAA4 ted
GP_cytoscape_demo ¥ 8 subdirccece3 ted
GSE1000GPL96_RNA_FRMAGENE_8127 ¥ a testAdd2 ted
demo ¥ 0 testChrome tad
v
o0 O B ccLE aianmia 820-09-29 res ted 152.68 Mb2 months ago
galaxy_export ¥
OB ted 63 bytes 5 months ago
working dir ¥
® Sharedto ted ¥ OB ted 47 Kb 5 months ago
&2 Public ¥ OB ted 38Kb 2 months ago
0B ted 134 Kb 6 months ago
OB ted 1.31Mb 4 months ago
OB ted 20Kb 4 months ago
OB ted 1.59Mb 2 months ago
OB ted 1Kb 8 months ago
0B ted 5bytes 5 months ago
| O [ input_breastcancer_BN_LO_KD_blue.cys ted 16 Kb 4 months ago
) [ input_breastcancer_BN_LO_KD_green.cys ted 13 Kb 4 months ago
=) é searchGenes2.txt ted 532 bytes 5 months ago
=] é searchGenes3.txt ted 532 bytes 5 months ago

/file/Hom...cape_demo/CCLE_Expression_Entrez_2010-09-29.res SR RUERNECHEWE M EGNErN L ERSCEEE IR ST ER N el




GenomeSp

IGV

acelTool Enablement: IGV

[ Human hg18

4

[ AN 4

[ACC_10760_B<el |
ALL_23953_B-cell
ALL_28373_Bcell
ALL_9335_B-cell
ALL_9692_B-cell
ALL_14749_Bcel
ALL_17281_B-cell
ALL_19183_Bcell
ALL_20414_Bcell
ALL_21302_B-cell
ALL_549_B-cell
ALL_17929_Bcell
ALL_20185_B-cell
ALL_11103_Bcell
ALL_18239_B-cell
ALL_5982_Bcell
ALL_7092_B-cell
ALL_R11_Bcell
ALL_R23_Bcell
ALL_16415_T-cell
ALL_19881_T-cell
ALL_9186_T—cell
ALL_9723_T-cell
ALL_17269_T—cell
ALL_14402_T—cell
ALL_17638_T-cell
ALL_22474_T—cell
AML_12

AML_13

AML_14

AML_16

AML_20

AML_1

ANal 2

1E
TA TYPE

DATA FILE

|

RefSeq genes

P_n | VIR TR ST 7Y WV VRN U GO WVT I R RIIRR Wy SFY FA I | RPN AN

140 tracks

144M of 266M
[O5TW OT Zoo

Y




GenomeSpaceT ool Enablement: Galaxy

Galaxy

To( Tools

x [+] b

g |2

c |2
- |

Get Microbial Data
BioMart Central server
BioMart Test server
CBI Rice Mart rice mart

GrameneMart Central server

Elymine server
Flymine test server
modENCODE modMine server

YeastMine server
metabolicMine server
modENCODE worm server

WormBase server

= Wormbase test server
Fet
Fet " EuPathDB server
Gel = EncodeDB at NHGRI

8|

s HbVar H

EpIGRAPH server
EpiGRAPH test server

ariants

GenomeSpace import from file
browser

Home

ted

Public

R GENOMESPACE

4 .. (To Parent)

Shared to ted

*§~ acura nsx

Analyze Data

|

Send Data
ENCODE Tools
Lift-Over

Text Manipulation

=
)

FA!

< |




nomeSpace Data Source Integration: InSilico DB

inSilico DB
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DBP3: Studying the regulatory control of
human hematopoiesis ! b&_)oGENOMESPACE
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Densely Interconnected Transcriptional
Circuits Control Cell States
in Human Hematopoiesis
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DBP3: Studying the regulatory control of

human hematopoiesis
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Part 5: Finding new
transcription factor regulatot

From part 4

Step1(2) (BI) Step4!
Step 2 1( 2))

Step 3 X\ 2}

(72}

Find the datasets in GenomeSpace

In Genomica, load expression data and
transcription factor gene set, then
extract transcription factor expression dataset

In GenePattern, run ComparativeMarkerSelection
to find differentially expression transcription factors

In Genomica, run Module Networks to get a list
of requlators

In IGV, view loaded BED annotation tracks of:
1) transcription factors

2) SNPs

3) linkage regions




Step 1: Create transcription factor dataset in
Genomica and save to GenomeSpace

View Sets Chromosomes Matrices Tables Analyze Tools Algorithms Help

Open File ...

Open From Repository ...
Save

Save As..

Spots. 1892248/1892248

Login GenomeSpace ..,

Open From CenomeSpace ...
Save To GenomeSpace

Delete From GenomeSpace ...
Logout GenomeSpace

Export Cluster (text)
Export Cluster Image...

/Users/liefeld/genomespace /transform /transform /samples/sample.gxp [
/Users/liefeld/Desktop /[SAGDemo /demo/stepl/data.tab [
JUsers/lieteld/Desktop /SAGDemo/demo/step1/TF.data.tab
{Users/liefeld/Desktop /[SAGDemo /data.sort txt - -
JUsers/liefeld/Desktop /SAGDemo/80_module.gxp =
/Volumes/cancer_projects04/CenomeSpace/SAGDemo/TF.data.sort.comp.marker HSC.vs. Rest.filLDOWN.tab
/Volumes/cancer_projects04/CenomeSpace/SACDemo (TF.data.sort.txt

/Users/liefeld/genomespace /DBPs/Stanford_demo/diff ESC_iPS.exp.tab "
/Users/liefeld /Desktop /gpWorkshops/gp_tutorial_files/all_aml/c5.all.v3.0.symbols.tab
JUsers/liefeld /genomespace [DBPs/DBP1_required_files/GES_exp.tab i
Exit .
e — 1—-F-;-.-—-q.-—=-'-m+u-n.-t- i P
| Search | st . ‘--d'lﬂ l-;'-ll-"—.'
|Wlhlm|‘ S — ik =

‘( VIMASGHD'IV )

O™ - |
Gene [7479:68] Experiment [MONO2_4:96] Value [0.05481659]



Step 2: Send transcription factor datasets into GenePatern



Step 2: Perform differential expression analysis in
GenePattern



Step 3: Send differentially expressed genes to Genomica



Step 3: perform module network analysis in Genomica



Step 4: Visualize regulators with known SNPs and linkage regions



Step 4: Visualize regulators with known SNPs and linkage regions
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