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KnowEnG	uses	distributed	systems,	algorithms,	and	workflows	that	can	
scale	to	handle	large-scale	bioinforma<cs	analysis	on	the	increasing	size	
and	diversity	of	user	data	and	community	knowledge.	

On	Scalable	Cloud	Infrastructure	
Researcher	has	experimental	genomic	profiles	of	mul<ple	samples	stored	
in	a	spreadsheet.		Examples:			
				-	genes	x	tumor	samples	soma<c	muta<on	matrix	
				-	genes	x	cell	lines	basal	transcrip<on	from	RNA-seq		
	
	
	
	
	
	
	
	
The	user	wants	to	apply	machine	learning	and	graph	mining	analysis	to	
their	spreadsheet	in	order	to	gain	understanding	of	their	experimental	
results.	
	
	
	

Analysis	of	Genomic	Data	
Each	analysis	workflow	is	designed	to	incorporate	methods	that	take	
advantage	of	large	collec<ons	of	public	biological	knowledge.			
This	knowledge	includes	many	and	varied	interac<ons	between	or	
characterized	annota<ons	of	genes	and	proteins	across	many	species.	
	
	
	
	
	
	
	
	
This	collec<on	of	biological	informa<on	is	called	the	Knowledge	
Network.		It	is	standardized	for	computa<on	and	made	available	by	
KnowEnG	through	databases	and	cloud	storage.	
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New	Workflows	
-  Text	Mining	–	Find	genes	most	specifically	related	to	

different	disease	terminology		
-  Phenotype	Predic2on	–	Create	model	that	predicts	

phenotypic	outcomes	from	genomic	data	
-  Gene	Regulatory	Networks	–	Model	interac<ons	

between	transcripts	and	transcrip<on	factors	

Integra;on	with	Other	Clouds	
-  Import	user	spreadsheets	directly	from	other	cloud-

based	datasets	like	TCGA,	LINCS	
-  Package	analysis	workflows	for	other	cloud	

computa<on	engines	like	Seven	Bridges	Cancer	
Genomics	Cloud		

We	deploy	our	analysis	pipelines:		
-  As	a	series	of	Docker	containers	

for	each	analysis	task	
-  Whose	execu<on	is	orchestrated	

by	the	Chronos	job	scheduling	
framework	

-  On	a	compute	cluster	managed	by	
Apache	Mesos	

-  That	syncs	user	and	community	
data	through	AWS	S3	

Goal:	Iden<fy	cancer	subtypes	from	soma<c	
muta<on	genomic	data	that	are	predic<ve	of	
clinical	outcomes		
	
Knowledge	Network	Hypothesis:	Within	a	
subtype,	two	tumors	may	not	share	the	same	
soma<c	muta<on,	but	may	have	soma<c	
muta<ons	affec<ng	the	same	pathways	and	
protein	interac<on	networks	
	
Approach:	Robust	clustering	of		
network	smoothed	profiles.	Based	on:	

Interac;ons	 Annota;ons	

Analysis	WorkXlows	in	KnowEnG	 Upcoming	Features	
Gene	Priori;za;on	 Gene	Set	Characteriza;on	 Subtype	Stra;fica;on	

Goal:	Iden<fy	genes	whose	mRNA	expression	
levels	explain	the	varia<on	of	drug	sensi<vity	in	
different	cell	lines/individuals	
	
Knowledge	Network	Hypothesis:	Interes<ng	
genes	for	follow	up	analysis	may	show	
correla<ons	of	their	neighbors’	expression	values	
with	the	drug	sensi<vity	measurements	
	
Approach:	Robust	network	ranking	of	network	
smoothed	expression	profiles.		Based	on:	

Goal:	Find	associa<ons	between	the	researchers	
novel	gene	sets	and	previously	known	biological	
annota<ons	in	order	to	provide	understanding	
and	hypothesis	
	
Knowledge	Network	Hypothesis:	Extends	
associa<ons	to	poorly/incompletely	annotated	
domains	by	integra<ng	mul<ple	rela<onship	types	
	
Approach:	Network	ranking	of	public	gene	sets	for	
specificity	to	the	query.		Based	on:	

Knowledge-Guided	Priori;za;on	of	Genes	Determinant	
of	Drug	Resistance.	
Emad	A,	Cairns	J,	Kalari	K,	Wang	L,	Sinha	S.	

Interface	Improvements	
-  Automa<c	mapping	of	gene/protein	iden<fiers	
-  Interac<ve	network-based	visualiza<ons	to	view	user	

and	public	data	
-  Save	and	export	analysis	results	(including	support	

for	Bagit	data	format	and	publica<on	in	BDDS	Data	
Repository)	

	


