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Gene	co-expression	networks	
•  Weighted,	undirected	

complete	gene	network	
–  Nodes:	genes/probes	
–  Edges:	|cor(node_i,	node_j)|γ	

•  Scale-free	assump@on	and	[0,1]	

•  Iden;fy	subnets	(modules/
clusters)	
–  Typically	subnets	represent	

known	biological	pathways	
–  Various	methods	and	tools	for	

clustering	
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What	we’re	doing	today	

•  Data	management	and	filtering	

•  Network	construc@on	

•  Module	detec@on	

•  Module	associa@on	analysis		

GeHng	started		
(if	you	haven’t	already	done	so)	
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What’s	it	doing?	

•  Calculate	Pearson	correla@on	coefficients	
between	all	pairs	of	genes	

•  Use	a	power	transform	to	sa@sfy	scale-free	
topology	criteria	(select	so]	power	threshold)	

•  Infer	a	network	where	
– Nodes:	Genes	
– Edges:	Pearson	correla@ons	raised	to	the	selected	
power	
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What’s	it	doing?	
•  Goal:	Get	the	most	coherent	gene	subnetworks	as	possible	
•  Instead	of	using	the	correla@on-based	edges,	WGCNA	is	

calcula@ng	a	distance	measure	called	topological	similarity	
(TOM):	

Yip	&	Horvath,	BMC	Bioinf	2007	
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What’s	it	doing?	

•  Hierarchical	clustering	of	TOM	matrix	
•  Move	through	the	dendrogram	with	a	
dynamic	cufng	algorithm	

Yip	&	Horvath,	BMC	Bioinf	2007	
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Phenotype	associa;on	analysis	
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Special	thanks	to	ScoL	Ritchie	
Network	inference	adapted	from	his	script	


