
  

 
          

          

Techna Rounds 
Techna Institute 

University Health Network 
 

 
"Objective assessment and collaborative-

competition in biomedical research: The DREAM 
and IMPROVER projects" 

 

By 
 

Gustavo A. Stolovitzky, PhD 
 

Guest Speaker 
Manager, Functional Genomics and Systems Biology 

IBM Computational Biology Center 
 NY, USA 

 
 

Thursday, November 29, 2012 
5:00 – 6:00pm 

FitzGerald Building, 150 College Street 
Room 103 

 



 

Objective assessment and collaborative-competition in biomedical research: The 

DREAM and IMPROVER projects  

Gustavo Stolovitzky 

IBM Computational Biology Center, IBM Research 

 

Complex and diverse data sets from a variety of patient and model systems have proliferated 

during the past two decades. While the opportunities opened up by these datasets are 

enormous, they also present serious challenges, such as the limited amount of analysis that 

any particular group can perform on each dataset, as well as the difficulty of independent 

validation or review of the high throughput results. Crowdsourcing, or community based 

problem solving, has the potential to directly address these concerns, effectively multiplying 

the impact of the available data.   

The DREAM –Dialogue for Reverse Engineering Assessment and Methods- project has 

shown the value of engaging the community to analyze the complex datasets typically arising 

in systems biology problems. Through the organization of about 25 challenges since 2007, 

DREAM has shown that it is possible to use a double-blind methodology to validate 

computational methods, leveraging the rich diversity of skills and approaches across the 

broad systems biology community. Surprisingly, we have shown that the aggregation of the 

predictions by the community often performs better the best-submitted prediction, a veritable 

wisdom of crowds for predictive models in systems biology [1]. The potential of this 

methodology will be exemplified with a recent challenge co-organized by DREAM and the 

NCI Division of Cancer Biology, aimed at generating and validating new computational tools 

to predict the sensitivity of cancer cell lines to various chemotherapeutic agents based on 

various molecular profiles.  

I will end my talk by discussing the application of crowd-sourcing systems biology problems 

in an industrial setting [2]. I will introduce a methodology named “Industrial Methodology 

for Process Verification in Research” or IMPROVER [3], which consists of evaluating a 

research program by dividing a workflow into smaller building blocks that are individually 

verified. The verification of each building block can be done internally by members of the 

research program or externally by ‘crowd-sourcing’ to an interested community. This 

methodology will be exemplified with the recent “IMPROVER Diagnostic Signature 

Challenge” developed to verify the hypothesis that gene expression data contains enough 

information to predict disease phenotype. 
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Buenos Aires (1987) and his Ph.D. in Mechanical Engineering from Yale University (1994), 

which awarded him the Henry Prentiss Becton Prize for Excellence in Engineering and 

Applied Sciences. In 1998 he joined the IBM Computational Biology center at IBM Research 
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Gustavo has had an active role in organizing the systems biology community. He founded 

and leads the DREAM project, an international effort that has nucleated thousands of 

participants to assess the performance of systems biology methods. He also co-organizes the 

RECOMB Systems and Regulatory Genomics and DREAM challenge conferences, which 

has nucleated thousands of attendees over the past 5 years. 

 

He has co-authored more than 100 scientific publications, 10 issued patents and edited 2 

books. His work has been highlighted in The New York Times, The Economist, Technology 

Review and Scientific American (where his DNA transistor project was chosen as one of the 

10 world changing ideas of 2010) among other media. Gustavo has been elected fellow of the 

NY Academy of Sciences, fellow of the American Physical Society, fellow of the American 

Association for the Advancement of Science, and fellow of the World Technology Network. 

He holds a position as an adjunct Associate Professor at Columbia University  

 

His most recent scientific interests are in the field of high-throughput biological-data 

analysis, reverse engineering biological circuits, the mathematical modeling of biological 

processes and new generation technologies for DNA sequencing.  
 

 


