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The Cancer Genome Atlas

• 14 thousand cases

• 39 types of cancers

• 13 types of data: molecular, clinical, sequencing

Cancer researchers share data



Genetics researchers share data



227 million substances x
1.3 million assays

More than a billion measurements 
within a grid of 300 trillion cells

71 million meet Lipinski 5
1.2 million active substances

Chemical biologists share data



Molecular 
biologists 
share data



Even immunologists and trialists can 
share data!

Download 380+ studies today
Drug repositioning, new patient subsets, 
digital comparative effectiveness, more!

immport.org

Sanchita Bhattacharya
Zicheng Hu

Elizabeth Thomson
and many more



ImmPort redistributes data from 
major NIAID-funded programs and more

Data from 380+ trials and studies already released, involving:

• Immune Tolerance Network (ITN)

• Accelerating Medicines Partnership (AMP) in Rheumatoid 
Arthritis and Lupus (AMP)

• Human Immunology Project Consortium (HIPC)

• Atopic Dermatitis Research Network (ADRN)

• Clinical Trials in Organ Transplantation (CTOT) and in Children 
(CTOT-C)

• Population Genetics Analysis Program

• Protective Immunity for Special Populations

• HLA Region Genomics in Immune-mediated Diseases

• Modeling Immunity for Biodefense

• Reagent Development for Innate Immune Receptors

• Adjuvant Development Program

• Innate Immune Receptors and Adjuvant Discovery Program

• Maintenance of Macaque Specific Pathogen-Free Breeding 
Colonies

• Non-human Primate Transplantation Tolerance Cooperative 
Study Group

• Immunity in Neonates and Infants

• Consortium for Food Allergy Research

• Development of Sample Sparing Assays for Monitoring Immune 
Responses (U24)

• Asthma and Allergic Diseases Cooperative Research Centers

• HLA and KIR Region Genomics in Immune-Mediated Diseases

• Systems Approach to Immunity and Inflammation

• Immunobiology of Xenotransplantation

• Cooperative Study Group for Autoimmune Disease Prevention

• Informatics Methodology and Secondary Analyses for 
Immunology Data in ImmPort

• Centers for Medical Countermeasures against Radiation 
Consortium

• Inner City Asthma Consortium

Collaborations with NIAMS, NCI, Bill and Melinda Gates Foundation, 
and March of Dimes







https://datashare.ucsf.edu/stash









10 reasons why to archive and share study data openly

• Reproducibility

• Transparency

• Support public policy

• Return data to the community

• Visibility into failed trials

• Speed results reporting

• Enable learning

• Enable new ventures

• New science

• Trust and Believability



Reproducibility

Transparency
Support public policy

Return data to 
the community



Visibility into failed trials

Speed results reporting Enable new ventures

Enable learning



New Science



Cell Reports bit.ly/10kimmunome
http://10kimmunomes.org/

The 10,000 Immunome Project: From the control groups 
of 242 manually curated experiments

Kelly Zalocusky
Sanchita Bhattacharya

@ImmPortDB



Share successful, failed, and so-so data

• Rituximab in ANCA-Associated Vasculitis (RAVE) trial of new approach to 
the induction of remission

• But even though rituximab was found to be non-inferior than 
cyclophosphamide, which drug is the right one to use?



Journal reputation is at a critical moment
• How are journals going to respond to professional skeptics?
• How does a journal respond to another journal’s editor criticizing approval?
• How will journals respond to health systems (like University of California) who will 

now look at drug efficacy in real world clinical data?  Will the data match?
• How will journals respond to payers incentivized to challenge expensive drug 

approvals, who will now want to see the raw data?  $Billions riding on these 
papers.

• How will journals address the family ready to sell their house to pay for a drug for 
their family member?

• How will journals counter when government officials label them “fake news”?

”Trust us, it works, we’ve looked at the data”?!  Really?



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

Linda Liu
Bruce Ling

Matt Cooper





Need a 
diagnostic for 
preeclampsia

Public big data 
available

March of 
Dimes Center 

for Prematurity 
Research

Data analyzed, 
diagnostic 
designed

SPARK grant 
($50k)

Life Science 
Angels, other 
seed investors 

($2 million)

Acquired by 
Progenity 
(La Jolla)

@CarmentaBio
progenity.com

bit.ly/carm_prog



@MatthewHerper
bit.ly/newdrug1

b



5,178 compounds
·        1,300 off-patent FDA-approved drugs
·        700 bioactive tool compounds
·        2,000+ screening hits (MLPCN and others)
3,712 genes (shRNA + cDNA)
·        targets/pathways of FDA-approved drugs (n=900)
·        candidate disease genes (n=600)
·        community nominations (n=500+)
15 cell types
·        Banked primary cell types
·        Cancer cell lines
·        Primary hTERT immortalized
·        Patient derived iPS cells
·        5 community nominated



Bin Chen
Wei Wei

Li Ma
Bin Yang

Mei-Sze Chua
Samuel So

Gastroenterology, 2017



Need more drugs 
for more diseases

Public big data 
available

NIH funding
Data analyzed, 

method designed

Company launched, 
ARRA, StartX, 

Stanford license, 
first deal

Claremont Creek, 
Lightspeed ($3.5 

million)

@NuMedii



@nanopore

@wired

Whitehead Institute



Credit: Euan Ashley, Russ Altman, Steve Quake, Lancet



Credit: Rong Chen, Optra Systems, and Personalis, Inc.

Important genome differences “locked up” in publications



Credit: Rong Chen, Optra Systems, and Personalis, Inc.

Collect the “big data” of findings across publications to 
analyze the “big data” of the genome



Credit: Rong Chen, Optra Systems, and Personalis, Inc.



Credit: Rong Chen, Optra Systems, and Personalis, Inc.



Maybe the genome 
can be used to 

suggest (promote?) 
preventative health 

strategies?

Credit: Rong Chen, Alex Morgan, Joel Dudley, Lancet



Need to use 
genomes to 

predict 
disease (2008)

Publications 
available for 

curation

Stanford 
donor funding

Company 
launched, 
Stanford 
license

MDV, 
Lightspeed, 
Abingworth
($20 million)

Same 3 plus 
Wellington 

Shields ($22 
million)

Series C ($33 
million)

IPO (2019, 
$141 million)



Four Big Lessons Learned in Building Big Data Ecosystems

• Sufficient data already exists to impact medicine

– Diagnostics and drugs from public big data

– More data is better, but never a reason to wait for more

– “Retroactive crowdsourcing”: robust findings come from integrated data sets

– Real success use-cases get data storers, data users, and data contributors excited

• Public and open data is already extremely high quality

– Should never wait for perfect data, experiment, conditions

• Sticks seem to work better than carrots for sharing

– Continue exponential growth, ask grantees to share more

• Need more question askers, train students to initiate science with data

– High school  higher education  career changers


