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NCI	Cancer	Genomics	Cloud	Pilots Democratize	access	to	
NCI-generated	genomic	
and	related	data,	and	to	
create	a	cost-effective	
way	to	provide	scalable	
computational	capacity	
to	the	cancer	research	

community.	

Cloud	Pilots	provides	a	researcher:
• Access	to	large	genomic	data	sets	without	need	to	download
• Access	to	popular	pipelines	and	visualization	tools
• Ability	to	bring	their	own	tools	and	pipelines	to	the	data
• Ability	to	bring	their	own	data	and	co-analyze	with	existing	

‘omics’	data
• Workspaces	to	save	and	share	their	data	and	results	of	

analyses
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•• PI:	Gad	Getz
•• Google	Cloud
•• Firehose	in	the	cloud	&	Broad	best practices
workflows

Broad	
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•• PI:	Ilya	Shmulevich
•• Google	Cloud
•• Leverage	Google	infrastructure;	Novel	query	&	
visualization
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•• PI:	Deniz	Kural
•• Amazon	Web	Services
•• Interactive data	exploration;	>	200	tools	&	workflows
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Genomics

Three	NCI	Genomics	Cloud	Pilot	Awardees
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http://firecloud.org	

https://isb-cgc.appspot.com/

http://www.cancergenomicscloud.org



Genomics on	the	CGC	– Advantages

• Massive	data	storage	and	protection
• Secure	and	scalable	computational	
resources
• Unified	repositories	
• Managed	sharing	and	collaboration
• No	need	for	copies,	multiple	
uploads/downloads

• Ready	to-use	tools	and	
pipelines/workflows
• No	installation,	configuration	or	
deployment	time	or	effort
• Edit	the	existing	pipeline	- Add	new	
tools	/	Wrap	new	tools



GATK:	Tumor-Normal	Paired	Exome-Sequencing	pipeline



Exome	Sequencing	Analysis	Workflow	on	SBG

Inputs Analysis Outputs



What	did	I	need	to	build	the	pipeline?
Input	Supplementary	files	

Reference	files
Index	files
Configuration	files
Target	Intervals
Database	files

Bioinformatics	knowledge	required	?



What	did	I	need	to	build	the	pipeline?
Analytical	tools

Bioinformatics	knowledge	required	?



What	did	I	need	to	build	the	pipeline?

Bioinformatics	knowledge	required	?

• Submit	a	task	
• per	sample?
• per	file?

• Process	in	batches	
• Not	all	steps	can	be	parallelized
• Right	instance	type
• Multiple	cores,	Memory,	Storage
• Scatter	



Exome	Sequencing	Analysis	Workflow	on	SBG

Can’t	share	with	support	team	unless	they	have	access	to	controlled	data



Inputs Analysis Outputs

What	did	I	need	to	RUN	the	pipeline?



Inputs

What	did	I	need	to	RUN	the	pipeline?
• If	you	are	not	working	with	TCGA	or	CCLE,	you	still	need	to		
upload	your	data!

• Data	Transfer	
– a	separate	individual	task	by	itself
– not	straight	forward

Can	I	upload	data	using	any	data	transfer	protocol?
Example:	T/N	Exome	data	from	TCRB,	available	only	via	SFTP



Inputs

What	did	I	need	to	RUN	the	pipeline?

Do	I	need	any	file	processing	prior	to	input	to	the	pipeline?

• Compressed	data	files
• Format	Conversion
• conversion	of	genome	coordinates
• Filters

How	will	the	pipeline	identify	the	T/N	files	for	each	sample??

• Metadata/Manifest	file
• Read	Group	Header



What	did	I	need	to	RUN	the	pipeline?

Can	you	use	the	pre-configured	
pipelines	right	away?
• Does	the	pipeline	do	exactly	what	I	

want	to	do	in	my	analysis?

- Edit	parameters

• Does	the	pipeline	do	everything	I	
want	to	do	in	my	analysis?

- Add	more	tools	/	workflows



What	did	I	need	to	RUN	the	pipeline?
How	much	would	it	cost	to	run	
the	pipeline,	do	I	have	enough	
credits?

• Credits	module/support
• Pre-Estimate
• Extra	charges	
• Preprocessing
• Format	conversions
• New	tools	added	to	the	

pipeline



What	did	I	need	to	RUN	the	pipeline?

Can	I	take	this	pipeline	and	
run	it	on	a	different	cloud	
set-up	?

• Interoperability	
• Portability

On	going	efforts	working	towards	interoperability

• CGC-GDC	interoperability	working	group
• GA4GH	Challenge	on	Container	and	workflow	interoperability	



What	does	it	take	to	build	and	run	a	pipeline?
• Reliable	Data
• Reliable,	Secure	Authorizations
• Reliable,	Secure,	Cost-effective	Storage	(possibly	long	term)
• Reliable,	Secure,	Cost-effective,	Scalable	Compute
• Reliable,	Secure,	Cost-effective,	Scalable,	Steady	 Support



• Testing	and	fine-tuning
• Well-defined	

- Input	Datasets
- Output	results

• Verifies	provenance	information
• Provides	
• Information/documentation,	
• limitations,	
• assumptions,	
• potential	problems	and	solutions,	
• usability	and	support	annotation

Scientific	Validation	of	a	Pipeline	



Biocompute Object

Image	Curtesy	Dr.Raja	Mazumder,	GWU



JSON	Format

BCO	JSON	Format

Biocompute Object	– BCO	Format
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