
Translating a Trillion Points of Data into 
Diagnostics, Therapies and New Insights 
in Health and Disease 

atul.butte@ucsf.edu  
@atulbutte 

Atul Butte, MD, PhD 
Director, Institute for Computational  

Health Sciences 
University of California, San Francisco 



Conflicts of Interest 
• Scientific founder and  

advisory board membership 
– Genstruct 
– NuMedii 
– Personalis 
– Carmenta 

• Honoraria for talks 
– Lilly 
– Pfizer 
– Siemens 
– Bristol Myers Squibb 
– AstraZeneca 
– Roche 
– Genentech 
– Warburg Pincus 

• Past or present consultancy 
– Lilly 
– Johnson and Johnson 
– Roche 
– NuMedii 
– Genstruct 

– Tercica 
– Ecoeos 
– Helix 
– Ansh Labs 
– Prevendia 
– Samsung 
– Assay Depot 
– Regeneron 
– Verinata 
– Pathway Diagnostics 
– Geisinger Health 
– Covance 
– Wilson Sonsini Goodrich & Rosati 
– Orrick  
– 10X Genomics 
– Medgenics 
– GNS Healthcare 
– Gerson Lehman Group 
– Coatue Management 

• Corporate Relationships 
– Northrop Grumman 
– Aptalis 

– Allergan 
– Astellas 
– Thomson Reuters 
– Intel 
– SAP 
– SV Angel 
– Progenity 
– Illumina 

• Speakers’ bureau 
– None 

• Companies started by students 
– Carmenta 
– Serendipity 
– Stimulomics 
– NunaHealth 
– Praedicat 
– MyTime 
– Flipora 
– Tumbl.in 
 

 



Kilo 
Mega 
Giga 
Tera 
Peta 
Exa 

Zetta 



@chr1sa 
bit.ly/endscience 



@affymetrix 



bit.ly/genedata 



bit.ly/geobrca 



bit.ly/geobrca Public big data = retroactive crowd-sourcing 
 



http://www.nap.edu/catalog.php?record_id=13284 



Marina Sirota 



Protein 



Cancer markers 

Haeberle H, Dudley JT, …,  
Butte AJ, Contag CH. Neoplasia, 2012. 



Cancer markers 

Transplant Rejection markers 

Chen R, …, Butte AJ.  
PLoS Computational Biology, 2010. 



Preeclampsia: large cause of maternal and fetal death 

• Incidence 
• 5-8% of all pregnancies in the U.S. and worldwide 

• 4.1 million births in the U.S. in 2009 

• Up to 300K cases of preeclampsia annually in the U.S. 

• Mortality 
• Responsible for 18% of all maternal deaths in the U.S. 

• Maternal death in 56 out of every 100,000 live births in US 

• Neonatal death in 71 out of every 100,000 live births in US 

• Cost 
• $20 billion in direct costs in the U.S annually 

• Average hospital stay of 3.5 days 
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New blood markers for preeclampsia 
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Cancer Discovery 2013, 3:1. 

Psychiatric Drug Imipramine Shows Significant Activity 
Against Small Cell Lung Cancer  
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Need more drugs 
for more diseases 

Public big data 
available NIH funding Data analyzed, 

method designed 

Company launched, 
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Stanford license,  
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The next big open data: clinical trials 
Download 100+ studies today 
Drug repositioning, new patient subsets,  
digital comparative effectiveness, more! 
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bioRxiv   bit.ly/10kimmu 
http://10kimmunomes.org/ 

The 10,000 Immunome Project: From the control groups 
of 242 manually curated experiments 
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Build the strongest team in the world in  
biomedical computation and health data analytics 

 
• Academic affinity home for faculty and staff 
• Research and development (and spin out technologies) 
• Develop new educational plans 
• Bring the best new computational and informatics faculty members 

to UCSF 
• Organize infrastructure and operations 
• Build and use our new data assets for precision medicine 



The next big data: clinical data 



 
 
 
 
 

Clinical Data Warehouse 

A Big UC Healthcare Data Analytics Platform 

Combining healthcare data from across the  
six University of California medical schools and systems  



Hanna Paik 
Jae Hyun 



Hanna Paik 
Jae Hyun 










Take home points: 
• Plenty of high-quality data already available:  

some public, some private 
• Don’t wait for perfection; data always  

getting better 
• Use and intersect data to ask new questions,  

to innovative new diagnostics and drugs 
• Academia and industry are compatible: the science 

can and will continue in industry 
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