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Glycans	are	important	structural	
component	of	nearly	all	proteins	



18/10/17	

2	

www.genos-glyco.com	GENOS	 UNI-ZG	

Genome	does	not	contain	templates	for	synthesis	
of	glycan	parts	of	glycoproteins	

DNA RNA proteins 

glycoproteins 

??? 
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Available	glycomic	data	Cohort	 Plasma glycome	 IgG Glycome	
10001 Dalmatian	 2,000	 4,000	
Orcades	 2,000*	 2,000	
TwinsUK	 4,000	 4,500	
KORA	 -	 2,000	
SABRE	 2,000	 -	
Global population study	 -	 2,700	
FINNRISK	 -	 1,200	

Estonian biobank	 -	 1,300	
China	 1,000	 1,000	
CRC	 2,000*	 2,000	
IBD	 3,000	 5,700	
SLE	 -	 1,200	
Type 1 Diabetes	 1,000	 1,000	
Type 2 Diabetes	 -	 3,000	
Down syndrome	 -	     800	
PTSD	      600	     600	

Total	 17,600	 33,000	
*	Analysed	
in	NIBRT	
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Mining	the	gold	from	big	glycomics	datasets	
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Composi=on	of	IgG	glycome	differs	significantly	
between	individuals	

Lauc	et	al,	Front	Genet,	2014	
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The	majority	of	genes	that	affect	IgG	
glycosyla=on	are	s=ll	not	known	

GTs	

IC	

GO	/	TP	

TF	

GDs	
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Lauc	et	al,	Nature	Precedings,	2009	

Genome-wide	associa=on	(GWA)	studies	can	
be	used	to	map	genes	involved	in	glycosyla=on	
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The	first	GWAS	study	of	human	glycome	
iden=fied	HNF1A	as	a	master	regulator	of	

plasma	protein	fucosyla=on	

Lauc	et	al,	PLoS	Gene(cs,	2010	

Ana	Mužinić	
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Muta=ons	in	HNF1A	cause	Maturity	Onset	Diabetes	
of	the	Young	(HNF1A-MODY)	

Latent 
Autoimmune 
Diabetes in 

Adults

Mitochondrial 
mutation

Hepatocyte 
Nuclear Factor-
1a mutation

Other

Severe Insulin 
resistanceGlucokinase 

mutation

Type 1

Type 2
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Muta=ons	in	HNF1A	result	in	decreased	fucosyla=on	of	
plasma	proteins	
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Glycan	ra=o	(DG9	-	index)	is	a	robust	
biomarker	for	HNF1A-MODY	

Thanabalasingham	et	al,	Diabetes,	2013	

Mislav	Novokmet	
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Analysis	in	a	prospec=ve	se\ng	

•  1100	young	onset	diabe=cs	recruited	in	
Zagreb	and	Oxford	

•  Plasma	glycome	analysed	by	UPLC	
•  Sequencing	of	the	en=re	HNF1a	gene	
–  32	muta=ons	(11	known	to	be	pathological)	

•  Classifica=on	
Frano	Vučković	

Prof.	Olga	Gornik	

Tamara	Pavić	
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All	HNF1a	muta=ons	
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Glycan	profiling	can	iden=fy	pathogenic	muta=ons	
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Known	pathogenic	muta=ons	
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Plasma	glycome	can	
predict	development	of	
type	2	diabetes	in	some	

individuals	
Finrisk	

Orkney	 SABRE	

Keser	et	al,	Diabetologia,	2017	
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Plasma	glycome	is	a	very	good	predictor	for	
hyperglycemia	in	acute	disease	

Keser	et	al,	Diabetologia,	2017	
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IgG	glycosyla=on	is	func=onally	important	

An=	CD20	mAB	Gazyvaro		
(Obinutuzumab)	
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Composi=on	of	IgG	glycome	differs	significantly	
between	individuals	

Pučić	et	al,	Mol	Cell	Proteomics,	2011	
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Heritability	of	glycome	composi=on	is	up	to	80%	

Menni	et	al,	PLoS	ONE,	2013	

Craig	Gibson	
www.gibbers.co.uk	

Prof.	Tim	
Spector	
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GWAS	of	IgG	glycome	performed	on	2247	individuals	
iden=fied	16	genome	wide	significant	associa=ons	
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Lauc	et	al,	PLoS	Gene(cs,	2013	

	
Ini=al	results	of	the	IgG	glycome	GWAS	
on	over	12,000	individuals	indicate	that	
at	least		36	gene=c	loci	par=cipate	in	
the	regula=on	of	IgG	glycosyla=on	
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Out	of	37	loci	that	associate	with	IgG	glycans,	only	4	
contain	known	glyco-genes	
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Lauc	et	al,	PLoS	Gene(cs,	2013	

www.genos-glyco.com	GENOS	 UNI-ZG	

Genes	that	
govern	IgG	
glycosyla=on	

show	
pleiotropy	

with	mul=ple	
diseases	and	

traits	

94	different	phenotypes	
have	at	least	one	SNP	in	
common	
	
Size	of	lehers	depends	on		
number	of	SNPs	in	common	
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IgG	glycosyla=on	shows	pleiotropy	with	
Inflammatory	Bowel	Disease	(IBD)	and	Systemic	

Lupus	Erythematosus	(SLE)	

Lauc	et	al,	PLoS	Gene(cs,	2013	
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Immunosuppresive	poten=al	of	IgG	is	
decreased	in	IBD	pa=ents	

Akmacic	et	al,	IBD,	2015	

Irena	
Akmačić	
Trbojević	

Toma	Keser	
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The	decrease	in	immunosuppresive	poten=al	
of	IgG	is	even	more	pronounced	in	SLE	

Vučković	et	al	
	Arthr	Rheum,	

2015	

Frano	
Vučković	

Jasminka	
Krišać	

www.genos-glyco.com	GENOS	 UNI-ZG	

IgG	glycome	in	disease	

Lauc	G,	BBA,	2016	
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Age	is	a	very	strong	confounder	for	IgG	glycome	

Jasminka	
Krišać	

Toma	Keser	

Frano	
Vučković	

Krisac	et	al,	J	Gerontol,	2014	
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IgG	glycome	composi=on	is	an	excellent	
biomarker	of	chronological	and	biological	age		

Krisać	et	al,		
J	Gerontol,	2014	

Gudelj	et	al,		
Int	J	leg	Med,	2015	

Jasminka	
Krišać	

Ivan	Gudelj	
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Ajer	correc=ng	for	chronological	age,	glycan	age	
index	associates	with	“unhealthy”	life	

Krisac	et	al,	J	Gerontol,	2014	
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Changes	within	an	individual	generally	
follow	trends	observed	in	a	popula=on		
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IgG	glycome	in	Down	syndrome	reflects	
accellerated	ageing	

www.genos-glyco.com	GENOS	 UNI-ZG	

Lifestyle	interven=ons	can	change	IgG	
glycome	composi=on	even	in	older	adults	

Prof.	Eline	
Slagboom	
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Intensive	excersize	makes	IgG	glycome	more	pro-
inflammatory,	but	only	transiently	

Prof.	Markus	
Perola	
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IgG	glycome	is	beher	predictor	of	mortality,	than	
NMR	biomarkers	or	methyla=on	

Prof.	Ian	
Deary	

Dr.	Krista	
Fisher	
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IgG	glycome	strongly	associates	with	Framingham	
cardiovascular	risk	score	

Prof.	Tim	
Spector	
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IgG	glycome	associates	with	smoking,	femoral	and	caro=d	plaques	
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Effects	of	smoking	on	IgG	glycome	is	
mediated	by	DNA	methyla=on	

Dr.	Chrisaan	
Gieger	

Annika	Wahl	
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