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Gene	expression	data	analysis	

Experiment	

Preprocessing	

Gene	analysis	

Gene	set/network	analysis	

Biological	interpreta<on	





Intro:	EnrichmentBrowser	

è Implements	an	end-to-end	gene	expression	analysis	pipeline	
	
•  Preparing	the	data	
•  Preprocessing	the	data	
•  Differen<al	expression	(DE)	analysis	
•  Defining	gene	sets	and	networks	of	interest	
•  Execu<ng	individual	enrichment	methods	
•  Combining	results	of	different	methods	
•  Visualiza<on	and	explora<on	of	results	
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A	primer	on	gene	set	enrichment	analysis	

•  GO/KEGG	overrepresenta<on	
•  Dozens	of	methods	published,	partly	available	(in	BioC)	
•  Development	of	addi<onal	methods	ongoing	
•  Lack	of	standards	for	method	evalua<on	

–  No	„best“	method	
–  Exis<ng	methods	have	never	been	compared	consistently	

è  No	easy	soluKon	
è  PragmaKc	approach:	enable	compariKve	exec	of	methods	
è  DetecKon	of	gene	sets	with	evidence	across	methods	
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Why	combining	results!?	
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•  gene	sets	reported	by	mul<ple	methods	
•  downgrades	spurious	hits	of	individual	methods	
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ENCODE	(Encyclopedia	of	DNA	Elements)	



Setup:	genomic	region	enrichment	
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•  Experimentally-derived	set	of	genomic	regions	
–  CNVs,	ChIP-seq	peaks,	open	chroma<n,	...		
	

•  Func<onal	feature	set	of	genomic	regions	
–  Genes,	QTLs,	...		

è  Enrichment	of	funcKonal	features	in	experimentally-derived	regions?	

Packages:	 	regioneR,		LOLA,		rGREAT,	...	
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TCGA	(The	Cancer	Genome	Atlas)	



Setup:	mul<-omics	enrichment	
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•  Mul<-omics	(enrichment)	methods	just	begin	to	emerge	
	

•  Basic	strategies	
–  integrate	&	enrich			vs.			enrich	&	integrate			

è  RelaKonships	between	data	layers	are	not	well	understood	
–  CooperaKve	(mRNA	/	protein),	inhibitory	(miRNA	/	mRNA),	...	

Packages:	 	mogsa,	RTopper,	(...?)	
	
Outside	R/Bioc:	 	PARADIGM,	MONA	


