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(tools x connections) + recipes = integrative analysis 



How many 

bioinformatics tools 

and databases are 

there? 

~10,000 tools 

~  5,000 databases 



What could 

researchers 

accomplish if  those 

tools could talk to 

each other? 



Case study: 

Studying the regulatory control of  human hematopoiesis 



To do integrative research,  

you need to move data between many tools 
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Part 1: Data pre-processing !

and quality control


Part 3: Studying the!

transcriptional program


Part 2: Basic analysis
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Part 4: cis-regulatory !

site analysis
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We need a connection layer between tools 

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

•  Automa0c	
  conversion	
  of	
  data	
  formats	
  between	
  tools	
  

•  Easy	
  access	
  to	
  data	
  from	
  any	
  loca0on	
  

•  Ease	
  of	
  entry	
  into	
  the	
  environment	
  for	
  new	
  tools	
  

•  Guidance	
  on	
  workflows	
  for	
  common	
  analysis	
  scenarios	
  



“The key to making a fortune online … 

is to remove extra steps from 

common activities”  

– Ev Williams 



Driving	
  Biological	
  

Projects	
  

lincRNAs	
  
Cancer	
  stem	
  cells	
  

Pa0ent	
  Stra0fica0on	
  

Seed	
  Tools	
  

Cytoscape	
  

Galaxy	
  

GenePaRern	
  

Genomica	
  

IGV	
  

UCSC	
  Browser	
  

An online community to share 

diverse computational tools 

www.genomespace.org 

Analysis	
  Recipes	
  

Integra0ve	
  analysis	
  

Data	
  transfer	
  

etc.	
  



GGenomeSpace	
  Componen

GenomeSpace Architecture 



GenomeSpace	
  UI	
  



Uploading	
  Data	
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Connection to cloud-based storage systems 

in development 

Use GenomeSpace S3 storage 

or add your own Amazon 

account 

Connect your Dropbox 

account to GenomeSpace with 

one click 



Launching	
  tools	
  

Click on the tool’s icon 



File	
  Preview	
  



Extrac0ng	
  Rows	
  and/or	
  Columns	
  



Extrac0ng	
  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’ 



Sharing	
  with	
  others	
  

•  Sharing	
  files	
  with	
  

–  Individuals	
  	
  

– Groups	
  

•  Sharing	
  links	
  

– With	
  other	
  GenomeSpace	
  users	
  

– To	
  people	
  without	
  GenomeSpace	
  accounts	
  



GenomeSpace-enabled tools, 7/2012 

Galaxy	
  

Cytoscape	
  2.8	
  

GenePaRern	
  

IGV	
  

UCSC	
  Table	
  Browser	
  

Genomica	
  

InSilicoDB 

Cistrome	
  



GenomeSpace-enabled tools, 7/2014 

Galaxy	
  

Cytoscape	
  2.8	
  

GenePaRern	
  

ArrayExpress	
  

ISACreator	
  

Synapse	
  

GiTools	
  

Cytoscape	
  3	
  

MMGP	
  

CCLE	
  

IGV	
  

UCSC	
  Table	
  Browser	
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InSilicoDB	
  

Cistrome	
  

GeWorkbench	
  

MSigDB	
  

Reactome	
  

Project	
  Achilles	
  



GenomeSpace-enabled tools, 7/2014 

Galaxy	
  

Cytoscape	
  2.8	
  

GenePaRern	
  

ArrayExpress	
  

ISACreator	
  

Synapse	
  

GiTools	
  

Cytoscape	
  3	
  

MMGP	
  

CCLE	
  

IGV	
  

UCSC	
  Table	
  Browser	
  

Genomica	
  

InSilicoDB	
  

Cistrome	
  

GeWorkbench	
  

MSigDB	
  

Reactome	
  

Project	
  Achilles	
  

cBio	
  Portal	
  (Memorial	
  Sloan	
  Ke.ering	
  Cancer	
  Center)	
  

PLINK	
  &	
  HaploView	
  (Broad	
  Ins8tute/MGH)	
  

In development 



Or	
  add	
  your	
  own	
  tools	
  



Automatic data transformation 

Data transformations added upon request 

and by user contribution 



Studying the regulatory control of  human hematopoiesis 

Using GenomeSpace 
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Part 5: Finding new !

transcription factor regulators
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Step 1: Create transcription factor dataset in 

Genomica and save to GenomeSpace 



Step 2: Send transcription factor datasets into GenePattern 



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 



How	
  about	
  a	
  non-­‐retrospec0ve	
  example?	
  

MSigDB 

IGV 

Cytoscape 

Preprocessing 

Comparative Marker Selection 

Consensus Clustering 

GeNE-E 

GSEA 

GenePattern 

•  Data JQ1_AML 

•  Data  JQ1  MM 

•  Data MYCN_pt 

InSilicoDB 



How	
  do	
  I	
  use	
  it???	
  



GenomeSpace	
  Recipe	
  Collec0on	
  

1.  From our work 

2.  From the literature 

3.  From the 
community 

•  Learn about 

new tools 

•  Building 
blocks for 

your analysis 



Example	
  Recipe:	
  find	
  subnetworks	
  of	
  

differen0ally	
  expressed	
  genes.	
  

Summary 

Input    

Steps and Tools 

Workflow Video 



Example	
  Recipe:	
  find	
  subnetworks	
  of	
  

differen0ally	
  expressed	
  genes.	
  

Use case 

Detailed 

steps 



Where	
  we’re	
  at…	
  
•  Over	
  5000	
  registered	
  users	
  	
  

•  19	
  public	
  tools	
  enabled	
  +	
  15	
  private	
  tools	
  

~400	
  tool	
  launches/week,	
  	
  ~1500	
  up/downloads,	
  	
  ~3TB	
  user	
  data	
  

•  19	
  recipes	
  posted	
  	
  

– RNA-­‐Seq,	
  Microarray,	
  CNV,	
  Network	
  data,	
  etc.	
  

•  Publica0ons	
  

– GenomeSpace	
  manuscript	
  in	
  drai	
  	
  

– 'Cytoscape:	
  the	
  network	
  visualiza0on	
  tool	
  for	
  GenomeSpace	
  

workflows’	
  July	
  2014,	
  in	
  F1000Research	
  

•  Exploring	
  moving	
  deployment	
  from	
  AWS	
  to	
  TACC	
  and	
  

Bionimbus	
  

•  Developing	
  new,	
  dynamic,	
  recipe	
  system	
  and	
  new	
  recipes	
  
37 



Explore GenomeSpace 

sign	
  up	
  at	
  www.genomespace.org	
  

•  Researchers 
•  Analyze data 

•  Request format converters 

•  Contribute analysis recipes 

•  Developers 
•  Add your tools 

•  Contribute format converters 

•  Build new infrastructure 

•  Hook up your app to ours 

•  Data providers 
•  Link your data  

• Cores 
•  Contribute and share 

recipes for your customers 

•  Add your local tools 

Fork us on Bitbucket 
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