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How does that possibly work? 

 
 

Why not engage in understanding of diseases? 
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So why can’t we  engage that power 
to help gain better understanding of  

health and disease?  



	
  
	
  

Well maybe there is no need sensed 





Reality: Overlapping Pathways  



•  alchemist	
  



	
  
	
  

Maybe the system is well set up so no need 



 

Biological  
System 

Data 

Analysis 

                 Existing  Iterative  Approaches 
To Generating Analyzing and Supporting New Models 
 
              “HYPOTHESIS DRIVEN DATA ANALYSIS” 

The automatic linkage between the data 
generators, analyzers, and validators from the 
time of hypothesis driven medical research	
  



 

Biological  
System 

Data 

Analysis 

                 Beyond Iterative Approaches 
 Generating Analyzing and Supporting New Models 
 

    “DATA DRIVEN DATA ANALYSIS” 

Potential benefit of uncoupling the automatic linkage 
between the data generators, analyzers, and validators	
  



Metcalfe’s	
  Law	
  



Remarkably stalled in Biomedicine where  
“communication devices” are primarily articles 
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We	
  focus	
  on	
  a	
  world	
  where	
  biomedical	
  research	
  is	
  about	
  
to	
  fundamentally	
  change.	
  We	
  think	
  it	
  will	
  be	
  oTen	
  
conducted	
  in	
  an	
  open,	
  collabora6ve	
  way	
  where	
  teams	
  of	
  
teams	
  far	
  beyond	
  the	
  current	
  guilds	
  of	
  experts	
  will	
  
contribute	
  to	
  making	
  beUer,	
  faster,	
  relevant	
  discoveries	
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two approaches to building common scientific knowledge 

Text summary of the completed project 
Assembled after the fact 

Every code change versioned  
Every issue tracked 
Every project the starting point for new work 
All evolving and accessible in real time 
Social Coding 

TECHNOLOGY	
  PLATFORM	
  



Synapse is GitHub for Biomedical Data 

•  Data and code versioned 
•  Analysis history captured in real time 
•  Work anywhere, and share the results with anyone 
•  Social/Interactive Science 

•  Every code change versioned  
•  Every issue tracked 
•  Every project the starting point for new work 
•  Social/Interactive Coding 
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Synapse contributions to analyzing Cancers 

TCGA	
  Pan-­‐Cancer	
  project	
  
• Analysis	
  of:	
  12	
  Tumor	
  types,	
  6	
  molecular	
  profiling	
  
pla_orms	
  
• Performed	
  by:	
  150	
  researchers	
  from	
  30	
  
ins:tu:ons.	
  

Omberg,	
  et	
  al.	
  Enabling	
  collabora:ve	
  and	
  transparent	
  
analysis	
  of	
  12	
  tumor	
  types	
  in	
  the	
  cancer	
  genome	
  atlas.	
  S,	
  
Nature	
  Gene:cs	
  (published	
  Oct	
  2013)	
  



CRCSC	

	

	


Colorectal  Cancer  Sub-­‐‑classification  Consortium	




Disease Models for Neuropsychiatric Disease 
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Sage-DREAM 
Challenges 

Feb 2013 



DREAM 8.0 
NIEHS/NCATS/UNC  DREAM 

Toxicogenetics Challenge 
 



NIEHS-NCATS-UNC DREAM 
Toxicogenetics Challenge 

 
Predict cytotoxic response to 
environmental compounds 
across a genetically diverse 

human population  
with the goal of 

Enhancing our capacity to 
predict what individuals or 

groups are most sensitive to 
chemical exposures. 



THE ALZHEIMER’S DISEASE BIG DATA CHALLENGE 

! !

DREAM 8.5 



THE ALZHEIMER’S DISEASE BIG DATA CHALLENGE 
Open Source Data – ADNI 
 
Imaging   
Clinical 
Multiple Cognitive Testing 
Whole Genome Sequencing 
 
SAB- Co-Leads 
     Robert Green (Harvard) 
     Peter St. George-Hyslop (U Toronto) 
 
Launch   Fall 2013 
Ending       2014 
 

It is essential that we develop a global framework that unites government and business 
in a coordinated effort to increase innovation through real-time data sharing so that 
 we may discover a means of treatment and prevention for Alzheimer’s and dementia.” 

  - George Vradenburg CEO Initiave/ Chairman USAgainstAlzheimer’s 

Prime Question: What model best predicts AD cognitive scores recording in ADNI using all 
Available imaging, genomic, biomarker data including any outside data sets 



DREAM 8.5 
 RHEUMATOID ARTHRITIS RESPONDER CHALLENGE 

! !



Robert	
  Plenge	
  (Harvard	
  Medical	
  School)	
  	
  	
  Lara	
  Mangravite	
  (Sage	
  Bionetworks)	
  
Gustavo	
  Stolovitszy	
  (DREAM)	
  Thea	
  Norman	
  (Sage	
  Bionetworks)	
  
	
  
Jeff	
  Greenberg	
  (CORRONA) 	
  Anne	
  Barton	
  (UK,	
  Manchester) 	
  Marieke	
  Coenen	
  (Netherlands)	
  
Peter	
  Gregersen	
  (New	
  York) 	
  Eli	
  Stahl	
  (Mt.	
  Sinai,	
  New	
  York) 	
   	
  Lars	
  Klareskog	
  (Sweden)	
  



Limited	
  Op:ons	
  As	
  A	
  Ci:zen	
  



Phenotypic	
  
Data	
  

Asymmetry of Data:  
The public can help with this 

Genotypic	
  
Data	
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Public as 
Patients 

	
  

 
Public as 

Reseachers 
	
  

 
Public as 
Funders 

	
  

DEMOCRATIZATION	
  OF	
  BIOMEDICAL	
  RESEARCH	
  



BRIDGE CONCEPTUAL ARCHITECTURE 
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NextGen	
  
Biomedical	
  
Research	
  

The	
  Poten:al	
  for	
  a	
  Distributed	
  Network	
  of	
  
Experts	
  and	
  Non-­‐Experts	
  working	
  in	
  a	
  
Genera:ve	
  Rapid	
  Learning	
  Space	
  as	
  an	
  

Alterna:ve	
  to	
  Current	
  Biomedical	
  Research	
  
	
  
	
  

Building	
  a	
  next	
  genera:on	
  model	
  of	
  biomedical	
  
research	
  



Navigating between states of wellness  

Rui Chang et al. PLoS Computational Biology 

Normal State 

Disease State 

To avoid mismatch between State of the Institutions and States of the Technology 
To avoid siloed problem solving by those gaming the system for tenure 

To bring in citizens with their insights, data and funding  
We need to fundamentally change the current guilds of experts approaches 


