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Gene-Environment	interac/ons	in	childhood	type	1	diabetes.		
A	case-only	geographical	approach	in	the	Isis-Diab	cohort.		
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The	 «	 hygiene	 hypothesis	 »	 postulates	 that	 the	
reduced	 exposure	 to	 infecMons	 favours	 the	
development	 of	 autoimmunity	 and	 childhood	
type	 1	 diabetes	 (T1D).	 The	 assessment	 of	 the	
possible	relaMonships	between	infecMons	and	T1D	
sMll	defies	the	classical	tools	of	epidemiology.	T1D	
i s	 c a u s ed	 b y	 c omp l e x ,	 a nd	 po s s i b l y	
heterogeneous	 interacMons	 between	 geneMc	
variants	 (G)	and	environmental	 factors	 (E).	There	
has	 been	 however	 a	 limited	 number	 of	 GxE	
studies.		

To	 explore	GxE	 interacMons	with	 a	 «	 case-only	 »	
approach	 and	 obtain	 proof-of-concept	 results.	
This	 method	 can	 be	 used	 since	 geographical	
infecMous	 exposures	 are	 independent	 of	
genotypes.		

1956	paMents,	who	developed	autoimmune	T1D	at	age	7.1	±	3.4	yrs	a[er	1984,	were	
genome-wide	genotyped	with	Illumina	microarrays.	
InfecMous	 exposures	 were	 determined	 using	 the	 French	 SenMnel	 System	 (FSS)	
mapped	 at	 the	 geolocalized	 address	 of	 the	 child	 between	 1	 and	 3	 yrs	 of	 age	 and	
before	 diagnosis.	 The	 FSS	 provides	 weekly	 regional	 incidence	 data	 :
h_p://www.senMweb.org.		
Levels	of	infecMous	exposures	were	compared	across	genotypic	groups	at	each	SNP	
posiMon	of	the	genome-wide	scan	(GWAS).	
	
		

GxE	interacMons	of	1,2	and	11	SNPs	were	detected	with	exposures	to	influenza-like	illnesses	(ILI),	diarrhea	and	varicella,	respecMvely.	InteracMons	
between	varicella	exposure	and	2	SNPs	(rs116624278	and	rs77232854)	survived	the	Bonferroni	correcMon.	None	of	the	SNPs	was	within	a	region	
known	to	predict	T1D	suscepMbility.	Their	interacMon	with	the	exposure	to	varicella	exposure	escapes	understanding,	but	might	be	thought	within	
a	protecMve	context	for	varicella	towards	T1D.	Our	lack	of	biological	understanding	of	the	GxE	interacMons	should	not	be	felt	as	too	deceiving	since	
it	is	common	to	the	vast	majority	of	genomic	studies	in	mulMfactorial	diseases.	
	

Space-Mme	GxE	interacMons	can	be	modeled	to	explore	T1D	epidemiology.	As	for	most	GWAS-based	research,	staMsMcal	associaMons	
are	not	directly	indicaMve	of	biological	mechanisms.	The	combinaMon	of	next	generaMon	sequencing	 	and	numerous	environmental	
databases	will	deserve	a	big	data	approach	of	T1D	causality.		

Manha>an	 Plot	 showing	 the	 SNPs	 associated	 with	 an	
environmental	exposure	to	chickenpox.	The	exposure	is	
the	 cumulated	 incidence	 of	 chickenpox	 before	 age	 3yrs	
computed	 at	 the	 place	 of	 birth.	 The	 grey	 line	 indicates	
the	significance	 level	 (p=1.4/10-8)	considered	as	possibly	
indicaMng	 an	 associaMon	 at	 birth.	 The	 two	 SNPs	 above	
the	 red	 line	 (located	 in	 Chromosome	 4)	 passed	 the	
Bonferroni	 correcMon	 (p<7.1	 x	 10-9).	 rs116624278	 is	 an	
intergenic	 SNP	 located	 between	 PGRMC2	 and	 JADE1	
genes,	 in	 a	 QTL	 for	 chronic	 obstrucMve	 pulmonary	
disease,	 heart	 rate	 and	 osteoarthriMs.	 rs77232854	 is	 an	
intergenic	 SNP	 located	 between	 PIGG	 and	 PDE6B.	 The	
two	SNPs	seem	to	be	in	inacMve	chromaMn	regions.		
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