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Total 1.2 million microarrays available 

Doubles every 2-3 years 

Butte AJ. Translational Bioinformatics:  
coming of age. JAMIA, 2008. 









92 million substances 

x 

600,000 assays 

 

1 billion points of data 

within a grid of  

10 trillion cells 





















Validation methods are increasingly 
commoditized 







Lamb J, ..., Golub TR. Science, 2006.  
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Science Translational Medicine, 2011. 
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Anti-seizure drug works against a rat model of 
inflammatory bowel disease 

Dudley JT, Sirota M, ..., Pasricha J, Butte AJ. Science Translational Medicine, 2011. 
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Rat colonoscopy Rat with 
Inflammatory 
Bowel Disease 

Inflammatory 
Bowel Disease 

After  
Anti-seizure Drug 

Dudley JT, Sirota M, ..., Pasricha J, Butte AJ. Science Translational Medicine, 2011. 
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Drug X Shows Significant Activity Against  
Small Cell Lung Cancer  
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We are used to kids starting computer, 
mobile, and Internet companies in 

garages and dorm rooms... 
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Maybe kids today need to start  
“garage pharma companies” and 

“dorm room biotechs”? 

 





Take Home Points 

• Big Data is out there: molecular, clinical,  
individual, epidemiological.   
Deciding what to do is the hard (and fun) part. 

• We need new scientists (even kids) to ask 
questions of big data, not just tool builders.   

• We can use big data to understand why diseases 
occur and what we can do about treating them. 



Lessons Learned on the Way 

• We are only as junior as we want to be 

• Train as much as you can afford 

• Set the level of your peers as high as you can 

• You determine your future, not NIH 

• Enable yourself first, and the world will be enabled 
– What are you going to do with the tools you build? 

• Innovate beyond your university 

• There is no difference between launching a startup and 
launching a lab 

– Writing a grant = writing a business plan 

– Convince folks with money to give some to you, to change the world 

– Impact doesn’t end at a publication 

• Shoot for changing the world 
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