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DFCI Knowledge Systems Group, cBioCenter

Building genomic software 
to enable:

– cancer genomics research
– clinical application of genomic 

data.

Part of the new cBioCenter @ DFCI (Head:  Chris Sander)

Applied genomics software and data science group.



Drive	Genomic
Discoveries

Improve	
Patient	Care

Enterprise	Genomics	and	Data	Science	@	DFCI

Data	acquisition Data	utilization



Highlighted projects

Data utilization
• cBioPortal
• MatchMiner
• Insight engine

Data acquisition
• cBioOne
• AACR GENIE
• Intel CCC



about

• Founded in 1947 by 
Sidney Farber

• > 4,500 employees
• > 450,000 patient visits / yr

• 900 clinical trials 
– > 500 treatment trials

• percent_research <- 0.5
• percent_clinical <- 0.5



Enterprise genomics: PROFILE
• 15,927 patients sequenced
• Targeted DNAseq
• 447 genes / regions targeted
• CLIA-certified



DATA UTILIZATION
cBioPortal, Insight Engine, MatchMiner



cBioPortal



http://cbioportal.org



http://cbioportal.org



R package



New Architecture



Virtual Cohorts



http://insight.dfci.harvard.edu



Data	resource

Compute	resource

Jupyter server	or	…

R	
notebook

R	
notebook

R	
notebook

Python	
notebook

Python	
notebook

Python	
notebook

Compute, data and code in same place

Feather:	fast,	
interoperable	
binary	data	
frame	storage



Remove barriers for data science
1)	Create	new	notebook	in	language	of	choice

2)	Pull	in	data	via	programmatic	interface

3)	…	science?



MatchMiner



Patient View – Trial Matches

Simulated	Data



Simulated	Data

Trial centric – Create filter



Clinical Trial Markup Language



MatchMiner usage stats

138	Trials,		675	register	oncologists,	125	clinical	trial	investigators



Trial complexity of 138 curated trials



Genomic criteria overview



DATA	ACQUISITION
cBioOne,	Intel	CCC,	GENIE





AACR GENIE:  First Data Release!



GENIE Landscape



Landscape of Clinical Actionability



Intel Collaborative Cancer Cloud
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CCC is an open platform, enabling community best practice precision 
medicine analytics



Unique	Aspect	of	Intel	CCC:		Secure	joint	computation

Millionaire’s	Dilemma



Motivation:		Mutation	Hotspots
• Mutation	Hotspot

–a	specific	amino	acid	position	that	is	mutated	more	
frequently	than	expected	by	chance.

– likely	indicative	of	oncogenic	activity.

Example	Mutation	Hotspots	in	PIK3CA	(Pan-Cancer)



Motivation:		Long	Tail	of	Mutation	
Hotspots

“85%	of	all	hotspots	identified	were	mutated	in	less	than	5%	of	tumors”

“Identifying	recurrent	mutations	in	cancer	reveals	widespread	lineage	diversity	and	mutational	specificity”. Chang	et	al.	2016

well	studied,	known	
consequences

Occasionally	studied,	
mostly	unknown	
consequences

Can	be	identified	within	a	single	cancer	type	or	via	pan-cancer	analysis.



Gene	Overlap	of	Private	Data	Sets

All	Three	Centers
AKT1	
ERBB2	
KRAS
MET	
NF1	
PIK3CA	
PIK3R1	
PTEN	
RB1
TP53	

DFCI/OHSU
AKT2	
AKT3	
ALK	
BRAF	
CDK4	
CDKN2A
DDR2	
EGFR	
FGFR1	
FGFR3	
GNA11	
GNAQ	
GNAS	
HRAS	
KDR	
KIT	
MAP2K1	
NRAS	
NTRK2	
NTRK3	
NOTCH1	
RET	
STK11	
TSC1	
TSC2	
VHL

DFCI/OICR
ARID1A	
BRCA1	
BRCA2	
CBLB	
CDH1
CDKN1B	
EPHA5	
GATA3	
MAP2K4	
MAP3K1	
MYB	
RUNX1	
SF3B1	
STAG1	
TLR4	



Full	Gene	Set	Overlap

Present	at	all	Centers
AKT1	
ERBB2	
KRAS
NF1	
PIK3CA	
PIK3R1	
PTEN	
RB1
TP53	
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