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HomeostaIc	Model	Assessment	of	β-cell	funcIon	(HOMA-B)	and	Insulin	Resistance	(HOMA-IR)	are	calculated	from	FasIng	Glucose	(FG)	and	
FasIng	Insulin	(FI)	values.	They	are	commonly	used	glycaemic	indices	that	provide	mechanisIc	insight	in	to	the	eIology	of	T2D.	HOMA-B	reflects	
β-cell		funcIon	in	terms	of		insulin	secreIon,	and	HOMA-IR	is	an	esImate	of	insulin	sensiIvity.	The	esImaIon	of	HOMA-B/-IR	requires	FI	and	FG	
have	been	assessed	in	the	same	individual.	Cohorts	for	which	FG	or	FI	has	not	been	measured	cannot	contribute	to	a	GWAS	of	HOMA	.	As	a	
consequence	published	HOMA-B/-IR	GWAS	meta-analyses	featured	a	smaller	sample	size	compared	to	GWAS	of	FG/FI.		The	recently	developed	
Genome	Wide	Inferred	StaIsIcs	(GWIS)	approach	(Nieuwboer	et	al.	2016)	approximates	SNP	effects	on	HOMA-B	or	HOMA-IR	based	on	known	
SNP	effects	on	FG	and	FI	and	some	minimal	contextual	informaIon	about	the	relaIon	between	FI	and	FG,	and	sample	overlap	(see	Methods	and	
Figure	1).	Here,	we	infer	analyIcally	the	GWAS	summary	staIsIcs	for	HOMA-B/-IR	based	on	FG/FI	recent	GWAS	meta-analysis	results	from	the	
MAGIC	(Lagou	2016,	in	preparaIon)	using	GWIS.	

Figure	2.	ManhaBan	plot	of	HOMA-B	

Ø Phenotype:	HOMA-B/-IR	were	calculated	from	the	FG/FI	measures	using	
formulas:	HOMA-B=(20×FI)/(FG–3.5);	HOMA-IR=(FG×FI)/22.5,	where	FG	
is	measured	in	mmol/l	and	FI	is	in	mU/l	units		

Ø  FG/FI	summary	sta1s1cs:	We	obtained	the	summary	staIsIcs	from	the	
latest	GWAS	meta-analysis	of	FG/FI,	performed	by	the	Meta-Analysis	of	
Glucose	and	Insulin-related	traits	ConsorIum	(MAGIC)	in	up	to	
88,320/64,090	individuals	respecIvely	

Ø  HOMA	summary	sta1s1cs:	We	inferred	HOMA	summary	staIsIcs	using	
formulas	and	informaIon	about	mean	of	FG/FI	respecIvely.	
AddiIonally,	we	corrected	for	sample	overlap	between	two	GWASs	and	
excluded	SNPs	with	small	sample	size	(N	<	35,000)	to	avoid	spurious	
results.		

	

METHODS	

Ø  The	sample	size	of	inferred	HOMA-B/-IR	analyses	is	up	to	75,240	non-
diabeIc	individuals	of	European	descent.	

Ø  The	gain	in	power	obtained	from	doubled	sample	size	of	HOMA	GWIS	
compared	to	the	previously	published	GWAS	meta-analysis	(Dupuis	
et	al.	2010)	allowed	to	detect	one	novel	HOMA-B	(FOXA2)	and	three	
novel	HOMA-IR	loci	(LYPLAL1,	PER4,	PPP1R3B).		

Ø  Results	of	our	analysis	demonstrated	that	with	increased	power	to	
discover	associaIon,	the	HOMA-IR	analysis	begins	to	reveal	
significant	loci.	A	previous	lack	of	overlap	between	T2D	and	insulin	
resistance	points	to	a	lack	of	power	to	discover	insulin	resistance	loci.		

Ø  Ability	to	compute	the	summary	staIsIcs	in	parIally	overlapping	
samples	demonstrated	advantage	of	GWIS	inference-based	method	
over	direct	analyIcal	GWAS	for	composite	phenotypes.		

DISCUSSION	

	
Ø  We	implemented	a	novel	GWIS	method	and	gained	power	compared		to	previously	published	HOMA	GWAS.	We	reported	one	novel	HOMA-B	

and	three	novel	HOMA-IR	related	loci.		

CONCLUSION	

RESULTS	
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*	The	sample	size	of	resulIng	HOMA	summary	staIsIcs	are	calculated	as	geometric	mean	of	FG/FI	

Figure	3.	ManhaBan	plot	of	HOMA-IR	
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Figure	1.	Schema1c	comparing	GWIS	and	GWAS	for	HOMA.	


