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(tools x connections) + recipes = frictionless science 



Flood of high throughput data 
•  genomic sequence 
•  global mRNA expression profiles 
•  copy number and LOH 
•  epigenetic data   
•  protein level and modification status 
•  metabolite profiles 
 
Proliferation of tools 
•  Databases, visualization, and analysis  
•  Difficulty of getting tools to work together  
•  Access, analyze, visualize each data type separately 

Insights through integrative studies of all 
data types 

Interoperable, integrative 
computational genomics 

Need 

Challenges 



An online community to share 
computational tools 

www.genomespace.org 

	
  

•  12,000	
  registered	
  users	
  
	
  

•  Published	
  in	
  Nature	
  
Methods:	
  Ku	
  et	
  al,	
  2016	
  



GenomeSpace:  
Interoperable, Integrative Genomic Analysis 

Cloud-based storage makes tools and data 
accessible from any location. 

Tools retain their native look and feel. 

Lightweight “connection layer” between tools and data 
sources, with automatic format conversion. 



GenomeSpace	
  Architecture	
  



GenomeSpace Tools 2/16 

ArrayExpress Cancer Cell Line  
Encyclopedia 

Cistrome Cytoscape Cytoscape 3 

Galaxy GenePattern Genomica geWorkbench Gitools 

IGV InSilicoDB ISACreator Multiple Myeloma 
Genomics Portal 

MSigDB 

Project Achilles Reactome Synapse UCSC Table 
Browser 

cBio Portal 

Trinity 



GenomeSpace-­‐enablement	
  of	
  new	
  tools	
  

•  Basic	
  enablement	
  in	
  ≤	
  1	
  
programmer-­‐day	
  

•  RESTful	
  API	
  

•  Client	
  Development	
  Kit	
  
(CDK)	
  

•  Data	
  Transfer	
  UQliQes	
  

•  DocumentaQon	
  



Add	
  your	
  own	
  private	
  tools	
  



GenomeSpace in action:  
Identification of transcription factor regulators 

Novershtern et al., Cell 2011 



Doing this the standard way 
1.  Load	
  file	
  into	
  Genomica	
  
2.  Run	
  Genomica	
  analysis	
  to	
  create	
  transcripQon	
  factor	
  dataset	
  
3.  Download	
  result	
  file	
  
4.  Convert	
  result	
  file	
  to	
  GenePaXern	
  format	
  
5.  Upload	
  file	
  to	
  GenePaXern	
  
6.  Run	
  GenePaXern	
  differenQal	
  expression	
  analysis	
  
7.  Download	
  result	
  file	
  
8.  Convert	
  result	
  file	
  back	
  to	
  Genomica	
  format	
  
9.  Upload	
  to	
  Genomica	
  
10.  Perform	
  module	
  network	
  analysis	
  
11.  Download	
  result	
  file	
  
12.  Convert	
  result	
  file	
  to	
  IGV	
  format	
  
13.  Open	
  IGV	
  
14.  Load	
  Genomica	
  results	
  into	
  IGV	
  
15.  Visualize	
  results	
  

Script 
Data transfer 



Create transcription factor dataset in Genomica and 
save to GenomeSpace 









Perform differential expression analysis in GenePattern 



Perform differential expression analysis in GenePattern 



Send differentially expressed 
genes to Genomica 





GenomeSpace	
  Recipe	
  Resource	
  

recipes.genomespace.org 



Current	
  recipes	
  



Recipe	
  video	
  and	
  summary	
  



Recipe	
  steps	
  



Single	
  recipe	
  step	
  



Create	
  your	
  own	
  recipes	
  



GenomeSpace	
  and	
  ITCR	
  

•  ConnecQng	
  more	
  ITCR	
  tools	
  
•  Demo	
  projects	
  using	
  GenomeSpace	
  
•  GenomeSpace	
  as	
  a	
  placorm	
  for	
  interoperable	
  
informaQcs	
  across	
  ITCR	
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