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Online community to share diverse computational tools
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GenomeSpace: a connection layer
between integrative analysis tools

Support for all types of resource: Web-
based, desktop, etc.

Automatic conversion of data formats
between tools

Easy access to data from any location
Ease of entry into the environment
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GenomeSpace at BOSC-Broad Interoperability Hackathon #bioinformatics
12 days ago - reply - retweet - favorite
GenomeSpace will be one of the featured tools at the BOSC/Broad interoperability hackathon on
Sunday and Monday, April 7 and 8 at the Broad Institute &. It occurs just prior to Bio-IT World & in genomespace Join GenomeSpace and
Boston and is a warm up event for BOSC 2013 occurring July 19-20th in Berlin. The goal of the others at the Bioinformatics
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Tools and Recipes

Focus on Kitchen Skills



Agenda

* Review of GenomeSpace tools in the first
exercises
* Basic recipes for using GenomeSpace
— Launching tools
— Uploading data to GenomeSpace
— Sending data to tools



GenomeSpace Tools

2% ArrayExpress B geWorkbench

B Galaxy 5% Gitools
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w16V

 Cytoscape
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O |SAcreator = MSigDB



© Cytoscape

Cytoscape is an open-source bioinformatics software platform
for visualizing molecular interaction networks and biological
pathways, and integrating these networks with annotations,
gene expression profiles, and other state data.
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Galaxy

Galaxy is an open-source, scalable framework for tool integration that allows
users to analyze multiple alignments, compare genomic annotations, and
profile metagenomic samples, among many possible analyses; workflows
allow the linking together of analyses.

Galaxy

J'_' Galaxy Lt | om
4 ) & hups 1in.g2.bx.psu.edu & | (B~ Google Q) A B~ ¥
Analyze Data  Workflow  Sharec Visualizati

Calaxy will be down on Thursday, March 14, to relocate hardware to a new server room. All jobs running at the time of the shutdown will be terminated.

Tools o History - &
1 .
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. ) 6.res

Text Manipulation e el |
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FASTA manipulation on SNPs.bed.bed

Filter and Sort

Join, Subtract and Group
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Fetch Sequences

Fetch Alignments
Get Genomic Scores

Operate on Genomic Intervals

Live Quickies

454 Mapping: Uploading Data

Single End using FTP
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Genomica

Genomica is an analysis and visualization tool for genomic data
that can integrate gene expression data, DNA sequence data,
and gene and experiment annotation information.

N e

Genomica, GenomeSpace: ted
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= (GenePattern

GenePattern is a powerful genomic analysis platform that provides access to
more than 150 tools for gene expression analysis, proteomics, SNP
analysis, flow cytometry, RNA-seq analysis, and common data processing
tasks. A web-based interface provides easy access to these modules and
allows for the creation of multi-step analysis pipelines that enable
reproducible in silico research.

GenePattern

Jm GenePattern u + | b
L | genepattern.broadinstitute.org/gp/pages /index.jsf c Q' Google Q) A B- e "
mm My Settings | Sign out tedi *
. GenePattern

Modules & Pipelines ¥ Suites ¥ Job Results ¥ Resources ¥ Downloads ¥ Help ¥ ﬂGenomeSpace v

Q, I ecent Jobs Upload

© category O suite O an . . . . vConvertLineEndings

open all | close all 3/8/13 GSEALeadingEdgeViewer updated for compatibility with Java 7. (676469 )Mar 01 01:1

BHMutant_HCC1500_4
> Recently Used [hide]
» Annotation wPreprocessDataset |
» caBIG X (666128 )Feb 07 12:2]
N{Clustaring ) Welcome to GenePattern stderr.txt &2
ata Format Conversion

» Flow C_ytometry» vExtractColumnName
B Rty Analyzing genomic data in GenePattern etz
» IGV stderr.txt &
» Image Creators
¥ Missing Value Imputation
»MIT_701X what do you want to do?
» Pathway Analysis
¥ Prediction

» Preprocess & Utilities . Cl?ck a p.rotocol to run an anglysis. GenePattern guides you §tep by step.
» Projection ® Click Quick Start for instructions on how to run any module in GenePattern.
» Proteomics

QR Protocols for running common analyses in GenePattern:
» Sequence Analysis

» SNP Analysis Run an Analysis in GenePattern

4 Statistical Methods 4 Learn how to run an analysis in GenePattern by preprocessing gene

» Survival Analysis |- l  expression data and visualizing the resulting data as a heat map.

» Uncategorized |

¥ Visualizer

» pipeline Differential Expression Analysis
Find genes that are significantly differentially expressed between classes of




ArrayExpress

ArrayExpress is a repository of over 30,000 functional genomics
experiments comprising nearly 1 million assays. Users can
qguery and retrieve data in a number of different formats
including the MIAME and MINSEQE standards.

J ArrayExpress < EMBL-EBI u s =

4 ) @ www.ebi.ac.uk/arrayexpress/ ¢ | (B~ Google Q) A B- !”|'

Cookies on This website uses cookies to store a small amount of information on your computer, as part of the functioning of the
EMBL-EBI site. Cookies used for the operation of the site have already been set.

website To find out more about the cookies we use and how to delete them, see our Cookie and Privacy statements.

Dismiss this notice

EMBL-EBI Services | Research | Training | Industry | About us

ArrayEXpress

Examples: E-MEXP-31, cancer, p53, Geuvadis Advanced

Home Experiments Arrays Submit Help About ArrayExpress ®. Feedback # Login

ArrayExpress - functional genomics data

ArrayExpress is a database of functional genomics experiments that can be queried and the data Updated today at 06:00
downloaded. It includes gene expression data from microarray and high throughput sequencing © 36287 experiments
studies. Data is collected to MIAME# and MINSEQE# standards. Experiments are submitted directly © 1050421 assays

to ArrayExpress or are imported from the NCBI GEO database. © 13.52 TB of archived data



B geWorkbench

geWorkbench is an open-source bioinformatics platform that offers a
comprehensive and extensible collection of tools for the management,
analysis, visualization, and annotation of biomedical data. For microarrays,
there are tools for filtering and normalization, basic statistical analyses,
clustering, network reverse engineering, as well as many common
visualization tools

File Edit Commands Tools Help

Tabular Microarray Viewer | ScafterPlot | Sequence Retriever | ExpressionProfiles | Information Panel |
I¢ | Marker Annotations | Color Mosaic | Gene Ontology Analysis Viewer | Expression Value Distribution | Microarray Viewer ]_

Project Folders
v g Workspace
¥ (& Project
Beell-100 . exp

Markers | Arrays/Phenotypes

Search:




< Cistrome

In addition to the standard Galaxy functions, Cistrome has 29 ChlIP-chip- and
ChIP-seq-specific tools in three major categories, from preliminary peak
calling and correlation analyses, to downstream genome feature
association, gene expression analyses, and motif discovery.

Galaxy / Cistrome

| B Galaxy / Cistrome u + b
| cistrome.org/ap/root & | (B~ Google Q) A B #|
2=+ Galaxy / Cistrome Analyze Data
Tool N Hist o
et 0 Galaxy/Cistrome! is experiencing problems P e
A
search tools Q)N (VIS & =]
Feb. 6th, 2013 Unnamed history 0 bytes
CISTROME TOOLBOX We are currently investigating why jobs on Galaxy/Cistrome are failing. We hope to find the
mportiDats cause of the problem and fix it soon. We will update this page when that happens. Thanks for 0 Your history is empty. Click 'Get
p h : )
your bug reports and for your patience in this matter! Data’' on the left pane to start
Data Preprocessing
Gene Expression UPDATE: We believe that we found the cause of the problem. Everything should be back and
ntearatvEIaAnaIsIs functional. **Please report the bugs if you are still experiencing problems**
Liftover/Others Our server has a reboot at the beginning of this month, and that cause some problem with
cistrome. Now it fixed after restart the cistrome. Sorry for the inconvenience.

GALAXY TOOLBOX
Get Data




go° Gitools

Gitools is a framework for analysis and visualization of
genomic data using interactive heatmaps.

N a e

Gitools 1.8.4
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i Integrative Genomics Viewer (IGV)

The Integrative Genomics Viewer (IGV) is a high-performance visualization
tool for interactive exploration of large, integrated genomic datasets. It
supports a wide variety of data types, including array-based and next-
generation sequence data, and genomic annotations.

IGV
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InSilicoDB

InSilico DB is a web-based genomics data manager containing
thousands of curated public datasets. The datasets can be
exported to analysis tools and GenomeSpace.

INS'LIC@ ° | Select and export your results to analysis tools & Samples basket | liefeld@broadinstitute.org @

Filters K1 | gse14990 x| P Datasets displayed 1 - 1 of 1 | Available samples: 15 | |  Page 1jof1| P Pi .::?
i Relevance !
DataSets source Dataset Sharing i #Samples M

CE£O GsE14990 MYC regulation of a "poor prognosis" metastatic cancer cell state
* @ | My safe |3

Public 100% 15
. W Public | Edit/Show clinical annotation | |@R Download v | |5:% Export v| # - '

Curation

@ Manually curated

[C) To curate

Platforms

- @ MicroAmay
W High Troughput Sequencing

Measurement type

> @MicroArray
# High Troughput Sequencing



& UCSC Table Browser

The Table Browser allows you to retrieve data associated with a track in text
format, to calculate intersections between tracks, and to retrieve DNA
sequence covered by a track. After you select the options for your output

file, you can opt to send your output file to your GenomeSpace cloud
storage.

Home Genomes Genome Browser Blat Tables GeneSorter PCR Session FAQ Help
Table Browser

Use this program to retrieve the data associated with a track in text format, to calculate intersections between tracks, and to retrieve DNA sequence covered by a track. For
help in using this application see Using the Table Browser for a description of the controls in this form, the User's Guide for general information and sample queries, and the
OpenHelix Table Browser tutorial for a namrated presentation of the software features and usage. For more complex querics, you may want to use Galaxy or our public
MySOL server. To examine the biological function of your set through annotation enrichments, send the data to GREAT. Send data to GenomeSpace for use with diverse
computational tools. Refer to the Credits page for the list of contributors and usage restrictions associated with these data. All tables can be downloaded in their entirety from
the Sequence and Annotation Downloads page.

dade:| Mammal  [#) genome:| Wuman (3] assembly: | Feb. 2009 (GRCh37/ng19) (3]

group: | Genes and Gene Prediction Tracks 18]  track: |_UCSC Genes 18] (add custom tracks ) (_track hubs
table: | knownCene %) (descrie table schema

region: @ genome O position ¢hr21:33,031,597-33,041,570 ,vlookuol_ _define regions )

identifiers (names/accessions): ( paste list ) ( upload list |

filter:  create

intersection: .;cre.m:;

correlation: (_create )

output format: | ail fields from selected table o) Send outputto () Galaxy [ GREAT [ GenomeSpace
output file: " (leave blank to keep output in browser)

file type returned: @ plaintext O gzip compressed

_get output ) { summary/statistics

To reset all user cart settings (including custom tracks), click here.



Basic GenomeSpace recipes

* Uploading data
* Launching tools
* Transitioning across tools



Uploading Data

£1 test v

O She e

il Put
Create Subdirectory
View directory link
Sharing
Rename
Move

Delete

File:
[ 2 Macintosh HD &9

© Name &l Date Modified

 mach_kernel Tuesday, June 7, 2011 7:35 PM F

2 net Wednesday, April 25, 2012 12:25 PM

® Network Wednesday, April 25, 2012 12:25 PM

private Tuesday, February 8, 2011 1:57 PM

& sbin Sunday, March 18, 2012 6:44 PM

System Tuesday, August 16, 2011 4:13 PM

(& tmp Monday, April 30, 2012 2:07 PM

(@ users Tuesday, August 16, 2011 5:08 PM

63 usr Wednesday, August 17, 2011 9:13 AM F
8 var Tuesday, August 16, 2011 3:29 PM v

File Format: |_All Files 2]

_Upload

 Uploading Files
Filename Size Destination Status
all_ami_foo.cls 96bytes  /users/'SAGDemaltest/all_ami_foo.cls done S




Launching tools

Click on the tool’s icon

A o Genomespace [ L

/MusUi.genomespace.org/jsui/gsui.html#

=3 GENOMRSPACE

File | Launch | Vie* Vlanage| Recipes | Help

.v

Cytoscape Arra press UCSC Table Browser
4C
Directories o |
Home Up to
ted ¥ O
ArrayExpress ¥ a

GP cvtoscape demo Y M



Launching tools

Open the tool’'s context menu

Then click on Launch
(or Launch on File)

mn
‘ Genomica geWorkben

- Launch on File 2
I Help

Tags

} Size Last Modified




Launching Tools

Click the checkbox for  © Finame

Up to: Home » ted » demo » step2

One (Or more) fiIeS (] 1 DMAP.classes.cls

L—

1 TF.data.gct

. [! O

Cytoscape

Cistrome

O 00

Galaxy

Then click on one of
GenePattern

The files t0 get the e ceronca

Launch menu and pick e
Your tool

(

Gitools
IGV

0 0

1 TF.data.cms.HSC.vs.Rest filt.txt

HSC.vs.Rest.attr

Owner

ted
ted
ted
ted
ted
ted
ted
ted
ted
ted



Launching tools

I o« B B B Then click the
: Browser Cistrome GenePattern Genomica geWorkbeni L a u n C h b u tto n
[ Filename Welcome to GenomeSpace

Up to: Home » ted » demo » ftep2 b

) [ DMAPclasses.cls CI iCk 3 nd d ra 3 Q) (#] (B[]
O [ TF.data.cms.HSC ¥ Rest filt. g N
ted au
O [ TF.data.gct F . I t t I
r
=i nesymbol.comp.ma I e O n O a O O
v O Ey TF.data.genesymbol.gct . I' '
sv O E TF.data.genesymbol.geneset.tab I CO n
Browser Cistrome Galax GenePattern Genomica eWorkbent
[ [y TF.datatab ted fths ago / ¢
O [ all_aml_testres ted 1.83 Mb 12 months ago ‘ £ Launch GenePattern x ‘ ’
O % all_aml_test.slice.gos.res ted 433 bytes 5 months ago Currently Selected Aol Size Last Modified
. [ /ted/demo/step. .data.gct [remove
O é all_aml_train.comp.marker.attr ted 2.02Mb 12 months ago n ed 664 bytes 12 months ago
ted 1Kb 12 months ago
ted 1.31 Mb 12 months ago
- Drop files here ted 134 Kb 12 months ago
v
and Harvard | Funded by the National Human Genome Research Institute (NHGRI) /4 ted 1.31 Mb 12 months ago
GSE14990GPL570_RNA_FRMAGENE_16835 oD e ted 4 Kb 10 months ago
NP_minidbp ¥ 4 ted 1.31 Mb 12 months ago
demo ¥ O [ all_aml_testres ted 1.83 Mb 12 months ago
step12V' O [ all_aml_testslice.gos.res ted 433 bytes 5 months ago
ste
stepp3 v ) [ all_aml_train.comp.marker.attr ted 2.02Mb 12 months ago
stepd ¥ F

galaxy_export ¥
working dir ¥
©2012 The Broad Institute of MIT and Harvard | Funded by the National Human Genome Research Institute (NHGRI) 4

<




Transitioning across tools

1. Launch Genomica
- Load (shared) data from GenomeSpace
- Save it back to a new folder

2. Launch GenePattern on your data
- Do a simple processing step

- Save it back to GenomeSpace
- Send it to IGV

3. Visualize the procesed data IGV



Launch Genomica

* Using one of the options you saw earlier
— Click on the icon
— or use the context menu
— or use the launch menu

* Load data from GenomeSpace

Home > Public » SharedData » Demos > Scenario > step3 > 80_module.gxp
Or
Home > Shared to <your id>» mmr > FGED » 80_module.gxp



Loading into Genomica

Home » Shared to <your id>» mmr» FGED » 80_module.gxp

oMele Genomica, GenomeSpace: ted
File GCenomeSpace View Sets Chromosomes Matrices Tables Analyze Tools Algorithms Help

\i! Cluster | Q)\ Tree I m BirdsEye ‘

dApw @Z ) O Cluster 0 -- Genes: 1 Experiments: 1 Mean: 1.00 +/- 0.00 Spots: 1/1
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Experiments: 1
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Spots: 1/1

Expression Colors
Pos.:JJjl Int.: T_ Zer
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Sort Experiments:
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Search
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Saving Back to GenomeSpace

View Sets

- -
GenomeSpace

Chromosomes

Matrices Tables Analyze Tools Algorithms Help

Login GenomeSpace ...
Logout GenomeSpace

Open From GenomeSpace ...
Save To GenomeSpace
Export Network To GenomeSpace...
Launch GenomeSpace Tool...

Upload Local File To GenomeSpace ...

Delete From GenomeSpace ...

Change GS Environment...

[ Pixel Padding

Download GenomeSpace File To Local File...
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Launching GenePattern

* You can do this from within Genomica or also from
the GenomeSpace interface

* Select “PreprocessDataset” in the send to module

J Welcome to GenomeSpace x U n Receive GenomeSpace File x +

L | genepattern.broadinstitute.org/gp/pages/genomespace/receiveFile.jsf?files=https%3A%2F¥%2Fdm.genomespace.org%2Fc c Q- cloud st

= GenePattern

Modules & Pipelines ¥ Suites ¥ Job Results ¥ Resources ¥ Downloads ¥ Help ¥ #GenomeSpace v

GenomeSpace has sent you a file

SaveFromGenomica.gxp Converted to gct
Save a Copy:| Upload Directory + | Submit )

Send to Module:| PreprocessDataset + I Submit )




* Run PreprocessDataset with default

Process the data

parameters

e

J Welcome to GenomeSpace

GenePattern - PreprocessDataset

x ][ﬂ GenePattern - PreprocessDataset u+ L

( « ) @ genepattern.broadinstitute.org/gp/pages /index.jsf?Isid=urn:Isid:broad.mit.edu:cancer.software.genepattern.module.an:

c \ (B3~ cloud storage dropbox

Q‘ﬁ n'\\y

v|

GenePattern

Modules & Pipelines ¥ Suites ¥ Job Results ¥ Resources ¥ Downloads ¥ Help ¥ #’GenomeSpace v

Modules & Pipeli

p
Q,

® category O suite
open all | close all

» Recently Used
» Annotation

» caBIG

¥ Clustering

O an

» Data Format Conversion

» Flow Cytometry
» Gene List Selection

» Image Creators
issing Value I

ion

»

» MIT_701X

¥ Pathway Analysis

» Prediction

» Preprocess & Utilities
» Projection

» Proteomics

» RNA-seq

» RNAi

» Sequence Analysis
» SNP Analysis

) Statistical Methods
» Survival Analysis

» Uncategorized

» Visualizer

¥ pipeline

PreprocessDataset

* required field

input filename*

threshold and filter

floor

ceiling

min fold change

min delta

@ Show parameter descriptions

version 4 ws

( Run )( Reset ) properties | export | documentation

https://dm.genomespace.org/datamana [ Batch Parameter
@ Specify URL O Basic Upload

Input filename - .res, .gct, .odf

( a)
yes v

Apply floor, ceiling and variation filter

20

Value for floor threshold

20000

Value for ceiling threshold

3

Minimum fold change for variation filter

100

M ge | My | Sign out ted1 *

H Recent Jobs Uploads GenomeSpace

vPreprocessDataset &
(682327 )Mar 14 01:27:43 PM
SaveFromGenomica.gct «&
stderr.txt «&

wConvertLineEndings «&
(676469 )Mar 01 01:15:18 PM
BHMutant_HCC1500_4uM24h.cvt.txt &

vPreprocessDataset «&
(666128 )Feb 07 12:21:20 PM
stderr.txt &&

vExtractColumnNames «&
(663192 )Feb 01 02:49:57 PM
testl.slice.txt &3
stderr.txt &3

<«C




Save the result

Use the context menu for the file on
either the job result page ...

oo o

GenePattern | Job 682330
J Welcome to GenomeSpace x ]| n GenePattern | Job 682330 x | + l-l.
() » [ @ genepattern.broadinstitute.org/gp/jobResults/68233070penVisualizers=true & | (B}~ cloud storage dropbox Q) A B~ |*|-
| M i | Sign out ted1 *
GenePattern ' . ; i

Modules & Pi

nes ¥ Suites ¥ Job Results ¥ Resources ¥ Downloads ¥ Help ¥ #’GenomeSpace v

To see options click &4 icon. For Input Parameters click Licon.

() Show Execution Logs

= A
{4 Edit =
682330. PreprocessDataset «» Eud Sharng.. [ Showineut  ere
submitted: Mar 14 01:30:40 PM, completed: Mar 14 01:31:04 PM
size: 1.2 MB

% input.filename: https://dm.genom e.0r! r--e.org/datamanager/dataformat/gct

¥ SaveFromGenomica.gct (1.2 M t modified® Mar 14 13:30:45 EDT 2013)

¥ stderr.txt (1.0 KB) ®# (Last modified: Thu Mar 14 13:30:52 EDT 2013)

These job results are scheduled to be purged from the server on 3/21/13 11:00 PM
Return to Modules & Pipelines Start



ave the result

...or the context menu for the file on
the GenePattern home page.

N a N

GenePattern
J Welcome to GenomeSpace x lln GenePattern x u - [ s
[« ) @ genepattern.broadinstitute.org/gp/pages /index.jsf & | (B~ cloud storage dropbox Q) A B~ | |';

My Settings | Sign out ted1 *

a=. GenePattern

Modules & Pipelines ¥ Suites ¥ Job Results ¥ Resources ¥ Downloads ¥ Help ¥ ‘#’GenomeSpace v

Modules & Pipelines

" Recent Jobs Genome” 3ace

Q,
© category O suite O an . . o _ vPreprocessDatas:
3/8/13 GSEALeadingEdgeViewer updated for compatibility with Java 7. r PM
open all | close all (682330 )Mar 14 01%
SaveFromGenomica.gct «a
: :ecertltlty Used [hide] stderr.txt &
nnotation
» caBIG wPreprocessDataset «a&
: glustering . Welcome to GenePattern (682327 )Mar 14A01:27:43 PM
ata Format Conversion SaveFromGenomica.gct &

» Flow C'ytometry‘ stderr.txt «&
) Sene List Selection Analyzing genomic data in GenePattern T o
»IGV (676469 )Mar 01 01:15:18 PM
» Image Creators BHMutant_HCC1500_4uM24h.cvt.txt &
» Missing Value Imputation
» MIT_701X what do you want to do? vPreprocessDataset &#
» Pathway Analysis (666128 )Feb 07 12:21:20 PM
» Predicti tderr.txt
» P::g:.f::"ss & Utilities * Click a protocol to run an analysis. GenePattern guides you step by step. slaties Ly
» Projection * Click Quick Start for instructions on how to run any module in GenePattern.
» Proteomics
[":::;““ Protocols for running common analyses in GenePattern:

» Sequence Analysis
¥ SNP Analysis

) Statistical Methods
» Survival Analysis

» Uncategorized

¥ Visualizer

¥ pipeline

Run an Analysis in GenePattern
Learn how to run an analysis in GenePattern by preprocessing gene
expression data and visualizing the resulting data as a heat map.

Differential Expression Analysis

Find genes that are significantly differentially expressed between classes of .
samples. ) §
<« ASV




Saving to GenomeSpace

Click “Save to GenomeSpace”
from the context menu and then
select a targetdirectory

Delete E
Save -
Create Pipeline Select GenomeSpace Directory in Which to Save x
N <@ * Dted
7 ) working dir
ARAC'NE : |__J tedOnProd
ATARIS -+ [ stept
CART : ~ | GP_cytoscape_demo
CARTXValidation + (1] galaxy_export
ClsFileCreator i ' [ GP_cytoscape_demo
CollapseDataset 7 [ NP_minidbp
ComBat ft + () GSE1000GPL96_RNA_FRMAGENE_19414
ComparativeMarkerSelection , ' L ArrayExpress
ComparativeMarkerSelectionViewer v () GSE14990GPL570_RNA_FRMAGENE_16835
v [ demo

ConsensusClustering
ConvertToMAGETAB
COPA [
CytoscapeViewer

ExtractComparativeMarkerResults m
ExtractRowNames
Get2Arff

GctToPcl

GENE_E
GeneCruiser

' | GSE10017GPL1261_RNA_FRMAGENE_17784
v |_J GSE1000GPL96_RNA_FRMAGENE_8127




Send to IGV

* |In the GenomeSpace interface, launch IGV

— Open the ‘GenomeSpace’ menu and ‘Load from
GenomeSpace’

® IGV22 File Genomes View Tracks Regions Toolsm
Mo ' C Load from GenomeS@ |
| Human hg19 ERE B Save sess ion to Genome Space... @ m = QE
Load session from Genome Space...
Logout
Register...
7
1 L I 1 1 1 1 1 1 A T S T I q
eeeeeeeeee
! | ROTIPT SR ERRDEN T WENIT IR TEOY RPE I WX PSRNt IY VL IRT YOI | RTINS i




Select your file (from GenePattern)

https://dm.genomespace.org/datamanager/v1.0/file/Home/t...

[ Parent Directory

[T GP_cytoscape_demo

[ step1

[ tedOnProd

] 01speedzonecomp.pdf

-| SNPs.bed.bed

-] SaveFromGenomica.gct
SaveFromGenomica.gxp

-] TF.data.comp.marker.HSC.vs.Rest.filt.txt
-] TF.data.comp.marker.HSC.vs.Rest.odf
| TF.geneset.tab

-| all_aml_test.res

cytoscape.xgmml
fromGenomica4.preprocessed.gct

-] testl.slice.txt

| testForMR.gxp

| tf.data.2.tab

-3, GENOMESPACE

( cancel ) ( Open )




o M D

Visualize in IGV

IGV

[Humanhng
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GenomeSpace Ul

A detailed tour of the GenomeSpace
User Interface



Agenda

File Management
File operations
Sharing with others
Organizing your tools



File Management

Move a file or directory
Copy ...

Deleting ...

Creating subdirectories
Recent uploads



File Operations

* Previewing a file
* Extracting rows and/or columns
* Format conversion



O000000000®& 00O

File Preview

01speedzonecomp.pdf
SNPs.bed.bed -
Welcome to GenomeSpace
SaveFfomGenOMica.gCl Welcome to GenomeSpace x m GenePattern x HTI l-l.
SaveFr | https://gsui.genomespace.org/jsui/gsui.html# wve ] 'C' cloud storage dropbox Q)\ \El 1~

TF'dat? Convert _ESt'Odf aunch | View | Manage | Recipes | Help
TF.gen Download
g B & B B @
v v HEY v v v f
& mE 19V
IGV

all_ami View file link ' @ v

cytosd Sharing ‘ytoscape ArrayExpress Cistrome Galaxy GenePattern Genomica geWorkbench In§
fromGé Rename ict »
test1.si NS - "\ File Preview i ’ d
testFo;.E%I:tfr % First 5000 bytes of SaveFromGenomica.gct
E tf.data.2.tab #1.2
523 211

Name Descripton HSC1_1 HSC1_13HSC1_14HSC1_2 HSC1_3 HSC1 4 HSC1_6 HSC1_7 HSC1_8 HSC1 9 HSC3_10
NR2E3 10002 -0.47180805 -0.48530805 -0.14470805 -0.37860805 -0.029208057 -0.082408056 -0.33230805 -0.007408 P9°
ZBTB33 10009 -0.11712891 -0.08752891 0.23667109 0.1260711  -0.2489289  -0.05982891 0.03197109 0.111071C hgo

go

) I go

go

g Close 90
Y 479°
O [ all_aml_testres ted 1.83 Mb 6 minutes ago

O [ cytoscape.xgmml ted 1Kb 6 minutes ago

[ [ fromGenomica4.preprocessed.gct ted 1.31 Mb 6 minutes ago

O [ testi.slice.txt ted 0 bytes 6 minutes ago

O [ testForMR.gxp ted 40Kb 6 minutes ago

O [ tfdata.2.tab ted 6 Kb 6 minutes ago

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



Extracting Rows and/or Columns

[ B Welcome to GenomeSpace

4 @ https://gsui.genomespace.org/jsui/gsui.html#

~ cloud storage dropbox Q 3

&= GENOMESPACE™™

Flle| Launch ‘ View | Manage| Recipes | Help

Upload

ted g

[ ] O Fe=
Create Subdirectory v '/ v B By v v 3' v v
[ Ll g gV
Preview
B ayExpress UCSC Table Browser Cistrome Galaxy GenePattern Genomica geWorkbench Gitools IGV
Convert P >
Download
| I [ Filename Owner Size Last Modified
View Link URL
. Up to: Home » ted » workingDir
Sharing
Rename (J 7 GP_cytoscape_demo ted
Move O 0 step1 ted
Delete 2mo ¥ [J (7 tedOnProd ted
L',: ld“ —"""'"”" ’ a E 01speedzonecomp.pdf ted 394 Kb 7 minutes ago
£3 demo
£ workingDir ¥ [ [ SNPs.bed.bed ted 127 Kb 7 minutes ago
£3 GP_cytoscape_demo ¥ ™ [y saveFromGenomica.gct ted 1.17 Mb 7 minutes ago
£3 step1 ¥ [ [ SaveFromGenomica.gxp ted 1.21 Mb 7 minutes ago
£3 tedOnProd ¥ () [y TF.data.comp.marker.HSC.vs Restfilt.txt ted 2Kb 6 minutes ago
i v
= stepi O [ TF.data.comp.markerHSC.vs Rest.odf ted 126 Kb 6 minutes ago
tdl Sharedtoted ¥ -
& Public v [ [ TF.geneset.tab ted 75Kb 6 minutes ago
O [ all_aml_testres ted 1.83Mb 6 minutes ago

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




Extracting rows and/or columns

* Check the columns you want to include
* Provide a first (and optionally last) row index to include

» Edit the file name and ‘Save’

J Welcome to GenomeSpace x| @

4)8

genomespace.org I

BETA

Gl U LIVUIVILOT AUL

Extract rows and columns: SaveFromGenomica.gct

Click on column checkbox to select the column(s) you want to save.

Save as: /[Home/ted/workingDir SaveFromGenomica.slice.gct

4 NR2E3

5 ZBTB33
6 THRAPS
7 NR1H3

8 PREB

9 ZNF263

«

GenePattern

-0.47180805
-0.11712891
-0.47442418
1.8970824
-0.2005038
-0.12586398

Showing up to the first 10 lines of SaveFromGenomica.gct

O | all_aml_test.res

Welcome to GenomeSpace

Start at row: 4

End at row:

delimiter:

8' cloud storage dropbox

Tab—1+]

Q) A B~ o |

)

ted

Save Close

1.83 Mb 6 minutes ago

o v



Sharing with others

* Sharing files with

— Individuals, groups
* Creating groups for sharing

* Sharing links
— With other GenomeSpace users
— To people without GenomeSpace accounts



Organizing tools

™, BETA
€23 GENUMVIESPACE

File | Launch | Manage| Recipes | Help

‘ Refresh Current Directory
@ ¥ Recent Uploads = v
Customize toolbar...

Cytoscape AITayEXpress UCSC Table Brow

Customize toolbar x

Drag and drop to reorder GenomeSpace tools.

GenomeSpace Tools b
Show

¥ Cytoscape

UnCheCk the t - g Agasf)g;:Z;eBrowser Drag and drOF
To remove it from; oo . .
The t00|bar g geneP?ttern tOOIS In the IIST
o goborarch reorder them
¥ IGV

— . —_—a

Revert Save Close



Other GenomeSpace Tools

i1 ArrayExpress B geWorkbench

E % ..
0%, Gitools
4~ Cistrome =
) Cytoscape |
== &) InSilicoDB
wf s UCSC Table Browser

O |SAcreator = MSigDB



ArrayExpress

* Repository of over 30,000 gene expression and other
functional genomics experiments comprising nearly 1 million
assays.

 Query and retrieve data in a number of different formats
including MIAME and MINSEQE.

J ArrayExpress < EMBL-EBI u s =

4 ) @ www.ebi.ac.uk/arrayexpress/ ¢ | (B~ Google Q) A B- !”|'

Cookies on This website uses cookies to store a small amount of information on your computer, as part of the functioning of the
EMBL-EBI site. Cookies used for the operation of the site have already been set.

website To find out more about the cookies we use and how to delete them, see our Cookie and Privacy statements.

Dismiss this notice

EMBL-EBI Services | Research | Training | Industry | About us

ArrayEXpress

Examples: E-MEXP-31, cancer, p53, Geuvadis Advanced

Home Experiments Arrays Submit : Help About ArrayExpress ®. Feedback # Login

ArrayExpress - functional genomics data

ArrayExpress is a database of functional genomics experiments that can be queried and the data Updated today at 06:00
downloaded. It includes gene expression data from microarray and high throughput sequencing © 36287 experiments
studies. Data is collected to MIAME# and MINSEQE# standards. Experiments are submitted directly © 1050421 assays

to ArrayExpress or are imported from the NCBI GEO database. © 13.52 TB of archived data




< Cistrome

29 ChIP-chip and ChIP-seq tools, including:

e Preliminary peak calling

* Correlation analyses

 Downstream genome feature association
* Gene expression analyses

* Motif discovery

Galaxy / Cistrome

4 ) G|l Q| A cistrome.org/ap/ [ ([ ) | )| (W~ wikipedia (en) Q

Most Visited ~ @) Getting Started Latest Headlines ~ GenomeSpace: H... Welcome to Gen... GSadmin [EZ ICBP Data & Ana... X Module Develop... ¢ Rails 4 requires ... K3 Bookmarks ~

" Galaxy / Cistrome x [ + -

Analyze Data W w  Shared Data Visualization se Using 1.3 MB
Tools | History &
»| Cistrome Analysis Pipeline (AP) Module '
search tools Q) N | e

Unnamed history 1.3 MB

CISTROME TOOLBOX The Cistrome AP module is to organize the analysis tools in a pipeline for users, and provide users a dry-lab workbench for them to

D p{ocess their own prl\{ate data. After processmg the_lr data, users can chqose and pa.ckage‘the!r private Qata and publish them into 1: GenomeSpace importon ® { %

mpor. bats Cistrome Data Collection, or they can share their private data and analysis results with their friends. So if the goal for users is to process TF.data.gct

Data Preprocessing their own data, and publish them into our Cistrome Data Collection module, this is the entry. We choose Galaxy as the backbone for

Gene Expression pipeline module.

Integrative Analysis Eull list of deployed Cistrome tools

Liftover/Others Quick Links to Demonstrations

GALAXY TOOLBOX

Get Data A demonstration of ChIP-seq analysis with expression data.

Text Manipulation

Filter and Sort Recent News

Join, Subtract and Group

Convert Formats Mar 13, 2012

Cutunrt Cantiivar Cannmea Snare ciinnartard ]



© Cytoscape

* Visualize molecular interaction networks and biological
pathways

Integrate networks with annotations, gene expression profiles,
and other data

000 R4 s Jwork spax <
— N N T N OO o
x 0 0 0 BoCnd 2012/10/04 41026 M, FOT)
- _w“ viam /
l‘ol.:ldvl?n'l.‘ 10 ™ \ /
N
¢

.................



Galaxy

Galaxy is an open-source, scalable framework for tool integration that allows
users to analyze multiple alignments, compare genomic annotations, and
profile metagenomic samples, among many possible analyses; workflows
allow the linking together of analyses.

Galaxy

J'_' Galaxy Lt | om
4 ) & hups 1in.g2.bx.psu.edu & | (B~ Google Q) A B~ ¥
Analyze Data  Workflow  Sharec Visualizati

Calaxy will be down on Thursday, March 14, to relocate hardware to a new server room. All jobs running at the time of the shutdown will be terminated.

Tools o History - &
1 .
search tools o) N It T == imported: Exons vs Repeats
- &3 416.4 MB

Get Data ! bt = % ;&_’

eInle Ul ot as =
Send Data It M= ';:"‘5 — 10: GenomeSpace importer @ {/ &
ENCODE Tools It S 4 nln \ P
Lift-Over _ ]dlaX“ CCLE Expression Entrez 2012-04-0

. ) 6.res

Text Manipulation e el |
Convert Formats Civerghid O8% 9: GenomeSpace importer ® {J X

FASTA manipulation on SNPs.bed.bed

Filter and Sort

Join, Subtract and Group
Extract Features

Fetch Sequences

Fetch Alignments
Get Genomic Scores

Operate on Genomic Intervals

Live Quickies

454 Mapping: Uploading Data

Single End using FTP

8: GenomeSpace importer @ {J %
on all aml| testres

7:top 5 exons ® R

2: UCSC Main on Human: @ R
rmsk (genome)

1: LICSC Main an Human- @ [ R



geWorkbench

Analysis, visualization, and annotation of biomedical data, including:

* Microarray filtering, normalization, clustering, network reverse
engineering

* Basic and advanced statistical methods
* Regulator analysis

 Common visualization tools

* Links to databases

File Edit Commands Tools Help

[ Tabular Microarray Viewer | ScatterPlot | SequenceRetriever | ExpressionProfiles | Information Panel |
« | Marker Annotations | Color Mosaic | Gene Ontology Analysis Viewer | Expression Value Distribution | Microamay Viewer

Project Folders

v g Workspace
¥ (& Project

Beell-100. exp

Markers | Arrays/Phenotypes

Search:




‘ [ ]
Da®
2t Gitools
Analysis and visualization of genomic data, including:
* Interactive heatmaps

 Enrichment analysis (e.g. of Gene Ontology terms)
* Import from Web-based data sources (IntOgen, BioMart)

Gitools 1.8.4

File Edit Data Analysis Help

=121 |

[ Details Properties 1

Columns 211
Rows 523

Ok



InSilicoDB

Web-based genomics data portal containing thousands of

curated public datasets, including all of the Gene Expression
Omnibus (GEO).

INSILIC® O | /ccteni export

& Samples basket | liefeld@broadinstitute.org ®
Filters « | gse14990 [ X p‘ Datasets displayed 1 - 1 of 1 | Available samples: 15 |« |  Page 1jof1| » Wi @
i Relevance 1
DataSets source Dataset Sharing i #Samples M
CED GSE14990 MYC regulation of a "poor prognosis" metastatic cancer cell state
g @ My safe 1
Public 100% 15
5 W Public | Edit/Show clinical annotations| @R Download ~| |55 Export v| # o ’
Curation

@ Manually curated
(] To curate

Platforms

b @ MicroArray
i (W High Troughput Sequencing

b W MicroArray
> @ High Troughput Sequencing



B2 UCSC Table Browser

* Query and retrieve genomic sequence data in text format

* Send data to GenomeSpace and other analysis and visualization tools
* Calculate intersections between genome tracks

Home Genomes Genome Browser Blat Tables GeneSorter PCR Session FAQ Help
Table Browser

Use this program to retrieve the data associated with a track in text format, to calculate intersections between tracks, and to retrieve DNA sequence covered by a track. For
help in using this application see Using the Table Browser for a description of the controls in this form, the User's Guide for general information and sample queries, and the
Opcnllchx Tablc Browser tutorial for a namrated presentation of the software features and usage. For more complex querics, you may want to use Galaxy or our public

. To examine the biological function of your set through annotation enrichments, send the data to GREAT. Send data to GenomeSpace for use with diverse
compuuuoml tools. Refer to the Credits page for the list of contributors and usage restrictions associated with these data. All tables can be downloaded in their entirety from
the Sequence and Annotation Downloads

s ¢,
clade: | Mammal #) genome: N‘::an %) assembly: | Feb. 2009 (GRCh37/hg19) 18]
group: | Genes and Gene Prediction Tracks 18] track: | UCSCGenes 18] ((add custom tracks ) (_track hubs |
table: knownGene i3] (describe table schema
region: @ genome O position ¢hr21:33,031,597-33,041,570  (lookup ) (define regions )

identifiers (names/accessions): [ paste list ) (upload list |

filter: _create )

intersection: (_create |

correlation: (_create )

output foﬂm& all fields from selected table o) Send cutputto () Galaxy [ GREAT [ GenomeSpace

output file: | (eave blank to keep output in browser)
file type returned: @ plaintext O gzip compressed

get output | | summary/statistics J

To reset all user cart settings (including custom tracks), ¢lick here.



MSigDB

Molecular Signhatures Database

Query and retrieve a large compendium of gene sets, including regulatory,
metabolic, and genomic pathways, genomic position-based gene sets, etc.

Send data to GenomeSpace and other analysis and visualization tools
Calculate overlap statistics between gene sets

(3] Most Visited ~ 5% GP Web jQuery UI GP Prod B3 Bookmarks ~

.S_ , . EEBROAD

Gene Set Enrichment Analysis

GSEA Home Downloads

Molecular Signatures Database Documentation

* About Collections e
=1 MSigDB

» Browse Gene Sets

» Search Gene Sets _ == Molecular Signatures Molecular Signatures Database v4.0

-_—
» Investigate Gene Sets Database

* View Gene Families

*+ Help Overview Collections
The Molecular Signatures Database (MSigDB) is a collection of The MSigDB gene sets are divided into 7 major collections:
annotated gene sets for use with GSEA software. From this web
site, you can

c positional gene sets for each human chromosome

Search for gene sets by keyword. gucleviodenet clbanch

Browse gene sets by name or collection.

c curated gene sets from online pathway databases,
publications in PubMed, and knowledge of domain
experts.

Examine a gene set and its annotations. See, for example,
the ANGIOGENESIS gene set page.

Download gene sets.

Investigate gene sets:
C3 motif gene sets based on conserved cis-regulatory
Compute overlaps between your gene set and gene motifs from a comparative analysis of the human,

sets in MSigDB. mouse, rat, and dog genomes.

Categorize members of a gene set by gene families.

View the expression profile of a gene set in any of the

computational gene sets defined by mining large
three provided public expression compendia. C P 9 Y g farg

collections of cancer-oriented microarray data.

Registration I R GO gene sets consist of genes annotated by the



