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Biochemistry of stress

Stressin and Natural Killer Cell
War Stress in the Former Yugoslavia

M Flogel, S S Goreta and G Lauc impairments including suicide, homicide, and other
University of Zagreb, Zagreb, Croatia types of violence.

i© 2007 Elsevier Inc. All rights reserved.

Historical and Political Background
Historical and Political Background of the Conflict of the Conflict
Migrations, Ethnic Cleansing, and Social Impact
Effects on Health
Effects on Mortality

The federal republics of prewar Yugoslavia had
national and cultural identities with distinct historical
backgrounds. At times in the past they were sovereign

Effects on Social Behavior and Violence states, and they have been trying to reestablish their
Conclusion independence ever since they lost it. Neither the first
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Riochemistrv. I. Huttlera 4. 31000 Osiiek. Croatia
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days (1000 hours) in a bus




- 1995 Building the lab in

9/11/2000




US Academies, 2012: “Glycoscience
should be a priority for the next decade”

Transforming Glycoscience:
A Roadmap for the Future

A new focus on glycoscience, a field that explores the structures and functions of sugars,
promises great advances in areas as diverse as medicine, energy generation, and materials
science, this report finds. Glycans—also known as carbohydrates, saccharides, or simply as
sugars—play central roles in many biological processes and have properties useful in an array
of applications. However, glycans have received little attention from the research community
due, in large part, to a lack of tools to probe their often complex structures and properties.
This report presents a roadmap for transforming glycoscience from a field dominated by
specialists to a widely studied and integrated discipline, which could lead to a more complete
understanding of glycans and help solve key challenges in diverse fields.



Studying a protein without its

glycans is like studying a fly

wihtout its wings
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- 2007 Glycobiology of Stress

Stressin and Natural Killer Cell
Activity in Professional Soldiers”

Biol. Chem., Vol, 380, pp

GORDAN LAUC,” SANJA DABELIC, JERKA DUMIC,
AND MIRNA FLOGEL

Department of Biochemistry and Molecular Biology, Faculty of
Pharmacy and Biochemistry, University of Zagreb, Ante Kovacica 1,
10000 Zagreb, Croatia

Gordan Lauc'*,. Qi Id DIV ICHTIDU Y

Sanja Dabelié' a

Purificatio
a Stress-A

Expression of galectin-3 in cells exposed to stress
- roles of Jun and NF-«B
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- 2010 University of Osijek
School of Medicine
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- DNA laboratory for the
identification of war victims




Identification of skeletal remains

Sifra D3S1358| VWA FGA [lamelogeninl THO1 TPOX | CSF1PO || D5S818 | D13S317| D7S820 ||  &ifra
ije 98l 15 1 Y

RMP-1270 21|Ix  |X 9 93] 8 11| 10 12f 12 13| 11 12| 9 10|rR™MP-1270
RMP-674 22|Ix  |X 6 91 8 11| 10 12| 10 11| 9 12| 10 12(R™mP-674
RMP-730 : 23|Ix  |X 6 8| 11 11f 11 12 10 12| 11 12| 10 11||rR™mP-730
RMP-731 21x |y 6 91 8 12 10 11| 11 13| 11 12| 8 14|RrRwvP-731
RMP-O-50 24fx |y 8 91 8 11| 10 12| 10 13| 10 11| 10 10O|RmP-O-50
RMP-321 23|Ix  |X 9 93 9 11| 10 11f 10 12 8 12| 9 10|rRmP-321
RMP-1264 26|x |X 6 91 8 11| 10 12| 11 13| 8 11| 10 11|RvP-1264
RMP-645 : X X 8 10| 8 10| 11 12f 10 13| 11 11| 10 1O0|rR™MP-645
RMPO-26 21|Ix  |x 8 8| 8 11| 10 10f 11 11| 11 12 9 10|R™MPO-26
RMPO-32 23|Ix  |X 9 93] 8 8| 11 11| 11 13| 12 12 8 10|R™MPO-32
RMP-1247 22|Ix  |X 7 8| 10 11| 10 10 10 12 8 11| 8 8||rRvVP-1247
RMP-1249 22|Ix  |X 8 91 9 11| 10 11| 10 12| 11 12| 10 10|RwmP-1249
RMP-1250 16/ 17) 18| 19| 20| 21jx x 9 91 10 11| 10 13| 10 12| 11 11| 8 10|RwmP-1250
RMP-1269 15| 16] 15| 19| 21| 23|x x 6 91 11 11| 10 12| 12 13| 10 11| 10 11|RwmP-1269
RMPO-17 16| 17| 17| 19| 23| 24|x x 6 93 11 11| 11 12f 12 13| 11 13| 10 12{R™mPO-17
RMP-656 16 17| 16 17| 22 25[x vy 9 93] 11 12| 11 13|f 12 13| 11 11| 10 10|rR™MP-656
RMP-670 15 16| 15 17| 20 23fx vy 6 9l 10 11f 10 11| 8 11| 11 13| 10 11|RmP-670
RMP-704 16| 18| 14| 16| 21| 25|x x 9 91 8 11| 11 11| 11 13| 11 11| 8 9|Rw™mP-704
RMP-707 14| 15| 14| 16| 23| 24|x x 7 93 8 11| 11 12f 12 13| 12 14| 10 10|RwmP-707
RMP-754 15 16| 16 16| 23 27fx vy 6 91 11 11| 10 10f 13 13| 11 11| 8 8|R™mP-754
RMP-758 15| 17) 15| 17| 21| 24|x x 7 8| 8 11f 10 12f 11 12 9 11| 8 10||rRmP-758
RMP-802 15 18| 16 16| 20 21fx vy 6 91 8 11| 10 12f 12 13| 11 13| 8 9|RwmP-802
RMP-811 16/ 18| 17 18| 21 22|x X 6 91 8 11| 10 11| 11 12| 9 12| 8 10|RwvmP-811
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- BioMed Reagents Ltd

BioMed Reagents Ltd

‘Moving Biotechnology Forward’

25, Claremont Place
Necastle upon Tyne

NEZ 4AA
Tel: 0191 2228252 Fax: 0191 2095200

e-mail office@biomed.demon.co.uk
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- Genos Ltd

—Broj zaposlenih =—Prihod
| 7.000.000,00 kn

- 6.000.000,00 kn

- 5.000.000,00 kn

- 4.000.000,00 kn

- 3.000.000,00 kn

- 2.000.000,00 kn

2007. 2008. 2009. 2010. 2011. 2012.
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cenos: A knowledge-based company




(’ Genos currently employs 8 PhDs
GENOS and 9 PhD students

Olga Ana Vedrana  Mislav Maja Toma Jasminka

| _ -
Petar Julija Ivona Irena Lucija Frano  Jerko



c' Continuous development of new
GENOS products and services
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DNA test faktora koagulacije Utvrdivanje poremecaja broja
kromosoma (Brzi test trisomija)

Utvrdivanje s\poh djeteta iz krvi
majke

Test utvrdivanja o€instva DNA test intolerancije laktoze DNA test za sekretor status




Prenatal paternity testing

Int J Legal Med
DOIT 10.1007/500414-008

TECHNICAL NOT

Non-invasiv

Jasenka Wagner « 51
Damir Marjanovi¢ -

& GENos’

Research & Development

n

Press Corner Contact

|l blood




g’ Genos was awarded over
GENOS' Euro 4.5 M in FP7 grants

7 FP7 Project HighGlycan FP7 Project GlycoBioM

(7.2 M Euro) (6.4 M Euro)
Edinburgh
University i/ f}?\?\f:::tgyen
y anc| itute /i | ﬂ iversi inic
raser | 3 B M ek v vy
‘ geI:ar'dﬁons (
({ ,{G

FP7 Project IBD-BIOM

FP7 Project! MIMOmics

* * %
* *
* *
* *

* gk

(7.3 M Euro) (7.5 M Eur-o)
—
! Helmholtz Centre Munich |

*ﬂ{a




- How to get invited into
FP-consortia?

a) To be one of global leaders in the field

b) To be a good friend with coordinator, or
an influential partner

e




Our way to European funding

117

[GRYCOCAN]

2 ™ FEBS ADVANCED COURSE
GLYCOCONJUGATES

VERSATILE STRUCTURES - INTRIGUING FUNCTIONS
DUBROVNIK, 2001

Satellite Meeting to the 30" FEBS Congress and 9 IUBMB Conference

GLYCOPROTEOMICS:

LECTURERS:

N. V. Bovin (Russian Federation)
R. Cummings (USA)

A. Dell (UK)

H. H. Freeze (USA)

R. Gerardy-Schahn (Germany)
R. Jefferis (UK)

J. P. Kamerling (The Netherlands)
Y. C. Lee (USA)

H. Narimatsu (Japan)

G. Opdenakker (Belgium)

P. M. Rudd (UK)

R. L. Schnaar (USA)

N. Sharon (Israel)

N. Taniguchi (Japan)

S. J. Turco (USA)

C.-W. von der Lieth (Germany)

protein modifications

for versatile functions
June 28-30, Hotel Dubrovnik Palace, Dubrovnik, Croatia

TOPICS:

Glycoprotein Structure and Function
Glycosyltransferases and Glycosidases
Lectins

Glycoimmunology and Glycopathology
Glycosylation in Development
Glycotechnology and Glycotherapeutics
Glycochemistry and

Analytical Methods in Glycosdence
Bioinformatics in Glycaobiology




2003
2004
2005
2006
2007
200
20
20

201
201

20

INCO - EuroPharm

Sepsis, NanoAngiogenesis
TAPP - ADNAA
HisysMed

RegPot IntegraLife
TAPP - ADNA

GlycoStrat

ITN-Multiplex, CardiOmic

RTN GlycoGold
GenDep

INCO - EuroPharm
RegPot - INTEGERS
ITN - EuroGlycoArrays

GlycoBioM

HighGlycan

IBD-BIOM, MIMOmics,
TAPP-HTP-GlycoMet

RegPot IntegraLife, Pain-
Omics (Food-Omics)



Funding of FP projects

2003 / RTN GlycoGold
2004 / GenDep
2006 / EuroPharm
2007 / Integers
2008 / EuroGlycoArrays
2010 / GlycoBioM
2011 / HighGlycan
/ IBD-BIOM
/ MIMOmics
/ Integra-Life
/ HTP-GlycoMet

/ PainOmics

5.000
7.000
330.000
550.000
200.000

50.000
990.000
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( ~ Genos is currently global leader in
GENOS throughput glycomics
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( Eficient patient stratification is the holy

L

GENOS’ grail of modern medicine

Patient group

/

Drug toxic but
NOT beneficial

"i R

Drug toxic but %!
beneficial 'ﬁ

ol &

s

same prescription
Drug NOT toxic and Drug NOT toxic

NOT beneficial and beneficial

H

!




(‘l Genome wide association studies
GENOS’ initiated revolution in genetics

160 - - 2500
B # Publications
140 - w=i=={ SNPs
“=ie==Cumulative # SNPs 2000
gm | Academic labs will pay nearly
§ 100 - € ,000,000 for
: ing in 2012 .
Lo genotyping In )
g 60 - | 1000
2
40 -
- 500
20 -
0 - 0

Number of SNPs



~ DNA is only one of the four principal
GENOS components of the cell

Nucleic Acids Glycans
(DNA and RNA) o

; 3 L
’ o '\~:‘, ‘
Deoxyadenosine, Deoxycytiding,
Deoxyguanosine, Deoxythymidine,
Adencsine, Cytidine, Guanosine, Uriding

Fucose, Galactose, Glucose, Glucuronic Acid, Mannose,
N-Acetylgalactosamine, N-Acetylglucosamine, Neuraminic Acid,
Xylose, Nononic Acd, Octulosonic Acd, Arabinose,
Arabinofuranose, Bacillosamine, Collose, Fruclose,
Galactofuranose, Galacturonic Acd, Glucolactillic Acid, Heptose,
Lagronaminic Acid, Mannuronic Acid, N-Acatylfucosamine,
N-Acetylgalacturonic Acid, N-Acetylmannosamine,
N-Acetyimannosaminuronic Acid, N-Acetylimuramic Acid,
N-Acetylperosamine, N-Acetylquinovosamine,
Perosamine, Pseudaminic Acid, Rhamnose, Talose

dA, dC, dG, dT, rA, rC, 1G, rU
ARDNCEQGHLLKMFPSTWYV
Fuc, Gal, Glc, GlcA, Man, GalNAc, GIicNAgc,
NeuAc, Xyl, Kdn, Kdo, Ara, Araf, Bac, Col, Fre,
Galf, GalA, GlcLA, Hep, Leg, ManUA, FucNAc,
GalNAcUA, ManNAc, ManNAcUA, MurNAc,
PerNAc, QuiNAc, Per, Pse, Rha, Tal

Fa, GI, GIpl, Pk, PI, Scl, Sphi, Sti

Proteins

Alanine. Argirine, Aspartic Acd, Asparagine Fatty Acyls, Glycerolipids, Glycerophospholipids,
Cysteine, Glutamic Acid, Glutamine Polyketides, Prenoi Lipids, Saccharofipids,
Glycine, Histidine, Isoleucine, Leucine, Lysine, Sphingaliplds, Sterol Lipids

Methionine, Phenylalanine, Proline, Serine,
Threonine, Tryplophan, Tyrosine, Valine
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( Large-scale studies which will combine
GENOS' genomic, proteomic and glycomic data are
needed to enable understanding of complex
human diseases




Medical

Research

MRC | counci

Human Genetics Ur

wd GlycoBioGen Consortium

LONDON

Alan Wright Tim Spector | a n I brt

Nick Hastie

Pauline Rudd
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Manfred Wuhrer
Jeanine Houwing

Harry Campbell
Jim Wilson
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Jerome Rotter

Dermot McGoYern 1 GENOS@ UPPSALA
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c The first population study of the human
GENOS’ plasma glycome

Journal of

proteome

sresearch

Variability, Heritability and Environmental

Determinants of Human Plasma N-Glycome

Ana Knezevic, Ozren Polasek, Olga Gomik, Igor Rudan, Harry Campbell, Caroline Hayward, Alan
Wnight, lvana Kolcic, Niaocbh O’Donoghue, Jonathan Bones, Pauline M. Rudd, and Gordan Lauc
J Proteome Res., 2009, 8 (2], 694-701 = Publication Date {Web): 26 November 2008
Downloaded from http:/pubs.acs.org on February 6, 2009
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( . The first population study of the human
GENOS Ig6 glycome

Technoiogical innovations and Aes0uUrces

R Authcr's Chaloo D FTHA by T Araricsn Soomdy bor Eicharaeiny and Mickeoder Beokeay, Inc
Thin papsr 0 IwEksds 20 - Tl Ry A _op-onl i 04T

High Throughput Isolation and Glycosylation
Analysis of lgG—Variability and Heritability of
the IgG Glycome in Three Isolated Human
Populations™=

Maja Puciti, Ana KneZevici, Jana Vidic§, Barbara Adamczykl, Mislav Novokmetf,
Ozren Polaseki, Olga Gornik**, Sandra Supraha-Goreta™, Mark R. Wormald {1,

Irma RedZic™, Harry Campbelli§§, Alan WrightT, Nicholas D. HastieT1,

James F. Wilsong§, Igor Rudan|§§, Manfred Wuhrer]]|, Pauline M. Ruddf), Djuro Josic®®,
and Gordan Lauci™"



(’ The first GWAS of the human glycome
GENOS’

OPEN @ ACCESS Freely available online PLOS

Genomics Meets Glycomics—The First GWAS Study of
Human N-Glycome Identifies HNF1a as a Master
Regulator of Plasma Protein Fucosylation

Gordan Lauc''?®, Abdelkader Essafi*®, Jennifer E. Huffman>>, Caroline Hayward>®, Ana Knezevic?,
Jayesh J. Kattla®>, Ozren Polasek®’, Olga Gornik?, Veronique Vitart?, Jodie L. Abrahams*?®, Maja Pucic’,
Mislav Novokmet’, Irma Redzi¢?, Susan Campbell®, Sarah H. Wild®, Fran Borovecki’, Wei Wang”'%"",
Ivana Kol¢i¢’?, Lina Zgaga’, Ulf Gyllensten'?, James F. Wilson®", Alan F. Wright®, Nicholas D. Hastie*",
Harry Campbell®!, Pauline M. Rudd*>", Igor Rudan®'1"#



(’ The first GWAS of the IgG glycome
GENOS’

OPEN @ ACCESS Freely available online @ PLOS | cenerics

Loci Associated with A-Glycosylation of Human
Immunoglobulin G Show Pleiotropy with Autoimmune
Diseases and Haematological Cancers

Gordan Lauc'?®, Jennifer E. Huffman>®, Maja Puci¢'®, Lina Zgaga®*>®, Barbara Adamczyk®?, Ana Muzinic',
Mislav Novokmet', Ozren Polasek’, Olga Gornik? Jasminka Kristic', Toma Keser?, Veronique Vitart?,

Blanca Scheijen®, Hae-Won Uh®'°%, Mariam Molokhia'', Alan Leslie Patrick'?, Paul McKeigue?, Ivana Kolcic?,
Ivan Kresimir Luki¢’, Olivia Swann®, Frank N. van Leeuwen?, L. Renee Ruhaak'?, Jeanine J. Houwing-
Duistermaat®, P. Eline Slagboom'®"?, Marian Beekman'®', Anton J. M. de Craen'®, André M. Deelder'®,
Qiang Zeng'’, Wei Wang'®'92°, Nicholas D. Hastie®, Ulf Gyllensten?', James F. Wilson?, Manfred Wuhrer'S,
Alan F. Wright?, Pauline M. Rudd®’, Caroline Hayward®', Yurii Aulchenko®??", Harry Campbell*?, Igor Rudan®'*



c The first human study linking glycome
GENOS’ with epigenetics

Epigenetics 7:2, 164-172; February 2012; ® 2012 Landes Bioscience

Epigenetic silencing of HNF1A associates
with changes in the composition
of the human plasma N-glycome

Vlatka Zoldos,"" Tomislav Horvat," Mislav Novokmet,” Cyrille Cuenin,” Ana Muzini¢,” Maja Pucic¢,? Jennifer E. Huffman,*
Olga Gornik,” Ozren Polasek,® Harry Campbell,” Caroline Hayward,® Alan F. Wright,® Igor Rudan,®’ Katharine Owen,?
Mark I. McCarthy,®'? Zdenko Herceg** and Gordan Lauc®**
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Academia or industry? (
cadem Y GENOS




