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Glycans	are	important	structural	
component	of	nearly	all	proteins	
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A	number	of	different	glycans	can	be	
aAached	to	IgG	

Core	fucose	
disables	ADCC	

Sialic	acid		
converts	IgG	into	anF-
inflammatory	agent	
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Small	local	effects	of	glycans	on	protein	structure	
can	have	dramaFc	physiological	efects	

Subedi	and	Barb,		
Structure,	2015	

AlternaFve	
glycosylaFon	is	
analogous	to	

coding	
mutaFons	
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LUMC	
NIBRT	

Genos	

MPI	

High-throughput	glycomics	is	globally	deficient	
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Osam	od	10	najprodavanijih	lijekova	u	
Europi	su	glikoproteini	

h=p://gabionline.net/Reports/Biologicals-dominate-Europe-s-best-sellers	
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2012:	US	NaFonal	Academies	

•  “glycans	are	directly	involved	in	the	
pathophysiology	of	every	major	disease”	

•  “addiFonal	knowledge	from	glycoscience	will	be	
needed	to	realize	the	goals	of	personalized	
medicine	and	to	take	advantage	of	the	
substanFal	investments	in	human	genome	and	
proteome	research	and	its	impact	on	human	
health”	

Walt	et	al,	NaLonal	Academies	Press,	2012	
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NIH	office	for	Strategic	CoordinaFon	launched	The	
Common	Fund	programme	for	glycoscience	
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Genos	is	global	leader	in	high-throughput	
glycomics	

Nearly	all	proteins	
that	evolved	aZer	
the	appearance	of	
mulFcellular	life	
are	glycoproteins	

Stanford:	Carolyn	Bertozzi;	Harvard:	Richard	Cummings;	Genos:	Gordan	Lauc	
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Genos	and	our	
partners	already	
invested	over	
Euro	30	million	

in	glycan	
analysis	and	
analysed	over	
70,000	samples	

*	Analysed	
in	NIBRT	

Cohort	 Plasma glycome	 IgG Glycome	
10001 Dalmatian	 2,000	 5,000	
Orcades	 2,000*	 3,000	
TwinsUK	 4,000	 4,500	
KORA	 -	 2,000	
SABRE	 2,000	 -	
EPIC	 3,500	 3,500	
Global population study	 -	 2,700	
FINNRISK	 -	 1,200	
Estonian biobank	 -	 1,300	
China	 1,000	 2,000	
CRC	 2,000	 2,000	
IBD	 3,000	 5,700	
SLE	 -	 1,200	
Type 1 Diabetes	 3,000	 1,000	
Type 2 Diabetes	 3,000	 4,000	
Down syndrome	 -	     800	
Low back pain	      800	 2000	
PTSD	      600	     600	

Total	 27,900	 42,500	
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Main	Genos	research	papers	in	2017/2018	

Rad	 IF	 RANK	
Suchre	et	al,	Nature	CommunicaLons	8:14357	 12.4	 3/64	
Shen	et	al,	Nature	CommunicaLons	8:447	 12.4	 3/64	
BenedeT	et	al,	Nature	CommunicaLons	8:1483	 12.4	 3/64	
Bermingham	et	al,	Diabetes	Care,		41:79-87	 13.4	 5/143	
Šimurina	et	al,	Gastroenterology,	154:1320	 20.8	 1/80	
KrišLć	et	al,	Nature	Chemical	Biology,	14:516.	 15.1	 5/290	
Clerc	et	al,	Gastroenterology,	155:829-843	 20.8	 1/80	
Menni	et	al,	CirculaLon	Research,	117.312174	 14.0	 1/70	
Lauc	et	al,	Nature	CommunicaLons		9:2916	 12.4	 3/64	
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The	Human	Glycome	Project	was	launched	on	
Oct	6th,	2018	in	Dubrovnik	

human-glycome.org										@glycomehuman	
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IgG	glycosylaFon	is	funcFonally	important	
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Complex	geneFc	regulaFon	of	IgG	glycosylaFon	

Lauc,	Plos	Genet,	2013	
Shen,	Nat	Comm,	2017	
Wahl,	Front	Immunol,	2018	

Prof.	Yurii	
Aulchenko	

Lucija	Klarić	
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Genes	that	
govern	IgG	
glycosylaFon	

show	
pleiotropy	

with	mulFple	
diseases	and	

traits	

94	different	phenotypes	
have	at	least	one	SNP	in	
common	
	
Size	of	leAers	depends	on		
number	of	SNPs	in	common	
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Changes	in	IgG	
glycosylaFon	associate	
with	numerous	diseases	

Gudelj	et	al,	Cellular	Immunology,	2018	

Ivan	Gudelj	 Marija	Pezer	
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Glycan	biomarkers	developed	in	Genos	
	1.	GlycanAge	–	biomarker	of	biological	age	

• Awarded	patents	in	EU,	USA	and	China	
• Sales	starFng	in	EU	and	China	

2.	DiabRisk	–	predicts	risk	of	type	2	diabetes	
• PCT	patent	applicaFon	favourably	evaluated	
• Entering	naFonal	phases	

3.	CardioRisk	–	Predicts	CVD	risk	
• Patent	applicaFon	in	preparaFon	

www.genos-glyco.com	

www.genos-glyco.com GENOS 

GlycanAge	–	the	best	biomarker	of	biological	age	
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IgG	glycome	composiFon	is	an	excellent	
biomarker	of	chronological	and	biological	age		

KrisLć	et	al,		
J	Gerontol,	2014	

Gudelj	et	al,		
Int	J	leg	Med,	2015	

Jasminka	
KrišLć	

Ivan	Gudelj	

www.genos-glyco.com	

www.genos-glyco.com GENOS 

AZer	correcFng	for	chronological	age,	glycan	age	
index	associates	with	“unhealthy”	life	

KrisLc	et	al,	J	Gerontol,	2014	
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Changes	within	an	individual	generally	
follow	trends	observed	in	a	populaFon		
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Changes	of	IgG	glycome	in	many	diseases	resemble	ageing	

Lauc	G,	BBA,	2016	
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IgG	glycome	strongly	associates	with	
cardiovascular	disease	risk	score	

Prof.	Tim	
Spector	

Menni	et	al	
	Circula2on	Res,	

2018	

Prof.	Jim	
Wilson	
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CardioRisk	can	predicts	future	CVD	events	

Parameter	 C-Index	
GlycScore	+	AHA	 0.7	(0.65,	0.75)	
GlycScore	(+age	&	sex)	 0.7			(0.64,	0.75)	
AHA	Score	 0.68	(0.62,	0.73)	
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Inter-individual	
differences	

dominate	over	
geneFc	variaFon	in	
IgG	galactosylaFon	

27	populaFons,	100	
individuals	from	each	
–  As	wide	as	possible	age	

span	
–  Fully	randomised	

accross	32	96-well	plates	
–  IgG	Fc	glycosylaFon	

analyses	on	
glycopepFde	level	by	LC-
MS	

•  Separate	data	for	IgG1,	
IgG2+3	and	IgG4	
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GalactosylaFon	of	IgG	strongly	associates	with	expected	
lifespan	and	the	“Human	Development	Index”	
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27	populaFons,	100	individuals	from	each	
–  As	wide	as	possible	age	span	
–  Fully	randomised	accross	32	96-well	plates	
–  IgG	Fc	glycosylaFon	analyses	on	glycopepFde	level	by	LC-MS	

•  Separate	data	for	IgG1,	IgG2+3	and	IgG4	
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Can	we	change	our	GlycanAge?	
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Intensive	excersize	makes	IgG	glycome	more	pro-
inflammatory,	but	only	transiently	

Prof.	Markus	
Perola	
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Lifestyle	intervenFons	can	change	IgG	
glycome	composiFon	even	in	older	adults	

Prof.	Eline	
Slagboom	
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Plasma	glycome	can	
predict	development	of	
type	2	diabetes	in	some	

individuals	
Finrisk	

Orkney	 SABRE	
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T2D	–	predicFve	performance	

Parameter	 C-Index	
GDRS+HbA1c+Glycans	 0.84	(0.8,	0.87)	
GDRS+Glycans	 0.81	(0.77,	0.85)	
GDRS+HbA1c	 0.83	(0.8,	0.87)	
GlycScore	(+age)	 0.8			(0.76,	0.84)	
GDRS	 0.79	(0.75,	0.83)	
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Glycan	biomarkes	in	predicFon	of	diabetes	

•  Changes	in	the	glycome	(the	DiabRisk®	test)	are	
visible	several	years	before	any	other	symptoms	
•  elevated	blood	glucose	of	HbA1c	

•  Only	a	subgroup	of	future	diabetes	paFents	(10	–	
20%)	have	this	risk	factor		
•  Altered	glycans	are	not	only	a	biomarker,	but	acFve	

effector	in	disease	development	
•  We	need	a	new	clasificaFon	of	diseases	

•  Ongoing	clinical	trials	to	see	whether	this	risk	is	
preventable	by	lifestyle	or	pharmacological	
intervenFons	 Keser	et	al	

Diabetologia,	2017	
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DiabRisk	test	is	starFng	large	clinical	trials	in	China	

Keser	et	al,	Diabetologia,	2017	
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Glyco-group	in	Zagreb	
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