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Molekularna dijagnostika
genetickih bolesti
i Europska mreza za kvalitetu
molekularne dijagnostike

Jadranka Serti¢, Hana Ljubi¢, Ana Merkler

HAZU, Odbor za primjenjenu genomiku, 16.listopada 2017.
Molekularna genetika — novosti u dijagnostici i terapiji
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Molekula zivota — DNA
Humani genom

rancis Collins,2003.

https://www.slideshare.net/nirmalajosephine1/biology-form-5-chapter-5-53-a-
dna
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We now know how God
wrote the book of life

But do we know
how to read the book ?

Bill Clinton 2003.

https://deista.wordpress.com/2012/03/13/dei: y-division-deista/
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Precizna medicina —
nacionalni prioritet

President Obama, 2015.

https://www.nih.gov/allofus-research-
program/precision-medicine-initiative-storify-collection




Jadranka Serti¢, Hana Ljubi¢, Ana Merkler 16.10.2017.

\:\ KBC

ZAGREB

100,000 British Genomes

A new initiative lead by the UK's National Health Service aims to sequence the genomes of as
many as 100,000 patients, a project that will cost £100 million.

“The UK will sequence 100,000 genomes
from patients with cancer or rare disease”

The aims are to:

* improve diagnosis of patients with rare
disease

e increase understanding of tumour
variants that predict therapeutic
response to targeted cancer drugs

* accelerate uptake of genomic medicine
in the NHS

e e stimulate and enhance UK industry and
David Cameron, 2012. investment in genomics

https://citas.in/autores/david-cameron/o=new
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» Hibridizacijske tehnike
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Europska mreza za kvalitetu
molekularne dijagnostike

_ N ]
r L) |'..\ .
USTHY @y .L-.
: Tt . @ CECI
R [ @
@ ® ~cm
HGEN @ ®
H @ @
pene @ ® . zopea;
seneB: o .r_'l !
F Natwork @

https://www.eurogentest.org

\‘\ KBC

B zacres

Harmonizacija geneti€kog testiranja u
Europi

https://leurogentest.org/

(* EuroGentest - Genetic testing in Europe - Windows Internet Explorer

@\j_/' -'3-http://WNw.eurngentes.nrg/weh/qa/has\mtmﬂq:mat\a v # % A

B o
* & H:Eumcentest-Genemastmg inEurope ’ ‘ B @ @ g~ (ool ~

bone Flonactus- GHip-4_[w)]

Eum@lm Harmonizing genetic
festing across Europe

About Us What Can W Offer? Databases Lab Quality New Technologies Public Fealth Education Ethics & Legal Guidelines Events | News




Jadranka Serti¢, Hana Ljubi¢, Ana Merkler 16.10.2017.

\:\ KBC

ZAGREB

Croatia

Legal and regulatory background o o
In Croatia molecular genetic testing is requiated by national legisiation. The legislation cov‘ers‘laboratory medicing in
general, however there are no national guidelines or recommendations for MGT, Guidefines from EMON are

recommended.

Licensing, certification, accreditation |
Alicence is required to operate a MGT laboratory. Cerification and accreditation are not mandatory.

Availability of EQA -
Participation in EQA is not required by nafional legislation/guidefines.
There is no national EQA provider for MGT in Croatia.

https://www.eurogentest.org

\‘\ KBC

B zacres

1991. molekularna dijagnostika u Hrvatskoj

Cisti€na fibroza — monogenska bolest

Zergollern Lj, Stavljeni¢-Rukavina A, Barisic I, Sertic J.
F508 deletion in Croatian cystic fibrosis patients.
Acta Med Croat 1992;46:181-184.
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WHO: The Molecular Genetic
Epidemiology of Cystic Fibrosis

Dequeker E, Cuppens H, Dodge J, Estivill X, Goossens M, Pignatti PFet al.

Recommendations for quality improvement in genetic testing for cystic

fibrosis.
Genet.2000;8:2-24.

European Concerted Action on Cystic Fibrosis.

Eur J Hum
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WHO - Pojavnost CFTR mutacija

Table 1 Mutations found at a frequency higher than 1% in Europes”

County
Abania 508 700)

Austia 08 (637) G54 (21) RIGX(9)  GSSID(LT)

Belnss 08 (63.0) NIOK (27) GAXEI)  WIBX(7)

Beigm dS08(755) NIOK (29) GUXQ7)  WIEX(S)  SIBSINGY  I7IMGALY

Bulgaria GS8(610) NIOK () GSHKGE) WP Q0) 7M@) RONQQS)  WIBX(Y) G0

Coata 08 (645) NIOK (36) GANBY  GSSIDAT)

s 08 (467) L6 (16.7) 167706 (6)

Cchia AFS08(71.6) GSS1D (40) NISOK(0)  GS42X 22) WBIGAQY) 243112 CFTRASR232I)(46)

Denmark  GFSO8(67.2) 394AETT(19) NI (10)

Estonia GFSO8(54.0) 39446l (15.0)

Fnand AFSO8(46.2) 39446l (285)

Fance dFS08(668) C542X (3.1) 171GA(16) NI (14)

Gemany  dFSO8 (732) RSSK(27) ) sy NBOK(2)  GSX(12)  390KCT (1) CFTRde232IK) (15)

Greece G822 RIMIGTAS)  CHXGS)  NIOK(I) ABMGE  BHSGALY  BRK(L) RIH(L2) RB4AW(1.2) 3272260 (1) RIISBX(10) GESE(10)
Hungary 0B (547) GS42K 2 NIOK(1.9)

Irdand 508 (727) CSSID(65) RII7HQO)  GS42X (1)

Isael S0B(22) WIBX(62)  GSIK(GA)  IMMIOGOT(S) ASAGAGE  NIOKGD  QBKTIK(9) SHR(LT)

Iy OB (51.1) GS42X (48) NIOK@EH  28MGED  RIEXQ4  IMGAQY  WIBX(2)  RSK(D)

ia 0B (542) J4HORCT(129) NIIOK (B3 WIZX (42)

Uhania  dFS08.(309) RSSX(49) NIOK 24)

Macedonia  dFS08 (56.0) GS42X (3.3) NIOKQ@S)  2W1GT(9)  3HI0RGT(L9) 4THHCO VIR

Noth A dFSOB(320) NISONK(102)  WIZXG2) TIWIGT(S)  GHX(48) 16x@)  LIROA SR(4) SUN(L4) SO CSSID(L4) LA
Nothem elind dFS08 (68.) GSS1D (5.1) RIZHD)  RS60T29) s 22) QAGTEY  ds07(17)

Noway. S8 (667) 4T (42 RIHGO)  GSSID(2)

Poland OFS0B(529) 3HIOWCT(26) GAX(2S)  NINOK(17) IGAGT  RSSX(L0) G2 32116) 2)

Portugal 08 (52.3) R1066C (35) CANEY  RBUWEO) ASSIEQ) WNWGS  NIK(1S)

Romania 508 270

fusia P AS0BUS0) WIZK@)  NIOK(LE  16776eTA(LE)  24MeT(L0)  CFTRGe2X2IK) )

RussaM dFS08(54.5) NI3OK (26) 240TQ0) NBAAQD)  WIXQ0)  GAX(E  IMIONCT(18) CRd2 QIR (84)

Siovakia dFS08(59.4) G542K (5.6) BSXGA  NIOKGO) R47P (17) CFIRGS23210) (4.)

spain dFS08(544) C542K (7.7) NISOK(29) 181141645 (1) R1162X(13) T2AGT()  160908CA(10)

Sweden dSB(33) ST OT)  I6ECB0)  175insT (24) 1(12)

Swizefand  GFS0B (432) RS (242) 3905 (147) G542 (.2) MGARY)  KIZNEQD)

‘The Netherands 08 (74.4) MSSE (3.3) 7I7-1GA(1) C4X(13) RS (1.)

Tty GFS08(348) NIOK (64) 167706A 28) E92X(28) RTHQ8) XY KeN(Y WG BG4 V894SCoA(14)
Ukane 4308 (50.0)

United Kingdom dFS08 (753) GSSID (3.1 X (17)
Yogoslava

FS0B 66.3) GS42X (53)

Sources: Detas ., Doerk T, Graham C., Macek M., Pacheco. . (Pesonal commuricain, anuary 1999).
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Molekularna dijagnostika genetickih bolesti

Geneticke bolesti

A p (mikrodelecije kr Y - AZF)
Charcot-Marie-Tooth tip CMT1B - (sekvenciranje MPZ)
Charcot-Marie-Tooth tip CMTX1 (sekvenciranje GJB1)
Cisticna fibroza CF (CFTR)

Deficit alfa-1-antitripsina (SERPINA1)

Friedrichova ataksija FA (FXN)

Gilbertov sindrom (UGT1A1)

Huntingtonova koreja HD (HTT)

Miotonic¢na distrofija tipa 1 MD1 (DMPK)

Miotoni¢na distrofija tipa 2 MD2 (CNBP)

Misi¢na distrofija DMD/BMD (DMD)

Monogenski dijabetes MODY (sekvenciranje HNF1A, HNF4A i GCK)
Multipla endokrina neoplazija - MEN1 (sekvenciranje MEN1)
Multipla endokrina neoplazija - MEN2 (sekvenciranje RET)
Nasljedna hemokromatoza (HFE)

Nasljedne neuropatije CMT/HNPP (PMP22)

Neutropenija (sekvenciranje ELANE i HAX1)
Shwachman-Diamondov sindrom (sekvenciranje SBDS)
Sindrom fragilnog kromosoma X FRAX (FMR1)

Spinalna misiéna atrofija SMA (SMN1, SMN2, NAIP)

Spinocerebelarne ataksije SCA tipa1,2,3,6i7 (ATXN1, ATXN2, ATXN

CACNA1A, ATXN7)

Wilsonova bolest WB (sekvenciranje ATP7B)

X-vezana agamaglobulinemija (sekvenciranje BTK)

X-vezani hiper-IgM sindrom (sekvenciranje CD40LG)
X-vezani limfoproliferativni sindrom (sekvenciranje SH2D1A)

Rizi¢ni ¢imbenici

ACE - angiotenzin-konvertirajuci enzim
ADPN - adiponektin

APOB - apolipoprotein B

APOE - apolipoprotein E

GPla - glikoprotein la

HP - haptoglobin

IL-6 - interleukin-6

LPL - lipoprotein-lipaza

MTHFR - i i lat-reduk
PPAR - receptori za aktivator proliferacije
peroksisoma

Mitohondrijske bolesti

MELAS (MT-TL1)
MERRF (MT-TK)
NARP (MT-ATP6)

Q Prof.dr.sc. Jadranka Sertic,
spec.med.biokem.
Q Dr.sc. Hana Ljubic, mag.biol.

Q Domagoj Caban, mag.med.lab.diagn.

Q Senka Skaro, bacc.med.lab.diagn.

Q Ana Acman Barisic, bacc.med.lab.diagn.
Q Karolina Petrovic, zdrav.lab. tehni¢ar

Q Dr.sc. Ana Merkler,
nmag.ing.bioproc.inZ

Molekularna dijagnostika -
vanjska procjena kvalitete

EMONE

The European Molecular Genetics Quality Network

C Rafarenzinstitut
far Bloanalytik

13 INSTAND

https://www.instand-ev.de/en.html
https://www.rfb.bio/cgi/switchLang?lang=en
https://www.emaqn.org/

16.10.2017.
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EMQN -2016.

32 sheme za specifiénu bolest, 515 laboratorija

https://www.emqn.org

KBC
ZAGREB

CF Network

KBC Zagreb: 1998. -

NumBer of laboratones MumbBer of laborateries

that participated in the scheme that participated in the scheme
Country - Country i

Z014 Z01s 2016 Z014 2015 2016

FEustratia ] 5 = The Metherands E3 =
Fustia EJ 5 = Few Zealand 7 T =
Baigium G G G Fiorway 1 = =
CTroatia = = 7 Gman Gl B O
CTyprus. 1 1 1 Poland Gl 5 B
Czech Republic E} E} = Portugal = E 3
Denmark E3 E3 =3 Serbia T 7 T
Etonia 7 7 o Siovakia 7 T T
Finiand T o o Siovenia = = =
Frames E=] E) 5= South Afrca ) T =
Germany =7 a0 E) Spain 5 s T
Gresce 5 5 = Swegen = & =
Fong=ny = E} = Swizerand s 7= =
Tretand 7 7 T Tamisia 7 B o
T=rast o g o Turkey Gl 5 3
=iy 20 ED) B Ukraine 1 1 o
Tordan o o 7 United Fingdom E3 = =
Latvia 1 1 1 United States = 1 B
Lithuania 7 o o Uruguay o 1 T
Macadonia 7 o 7 TOTAL 5 7o =)

www.emgn.org/
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Medunarodni certifikat

CERTIFICATE OF PARTICIPATION
I8 THE 2016 EXTERNAL QUALITY ASSESSMENT SCHEME
FOR CYsTIC FIBROSIS

Jadranka Sertic

Laboratory for Molecular Diagnosis
Department of Laboratary Diagnastics
University Hospital Cantar Zagreb
Zagreb, Croatia

Genotype score 2,00 / 2,00
Interpretation score 2,00 / 2,00
Clericalireporting score 2,00 / 2,00

Participation was successhul

Evropean

. Morwork D Dragia Radohoric. Digromtic/ Technical Expers OTOSTI0T6

L B T B A U o 8 $Fe] et £ e

(( -y L’;’CT‘“‘ Fibsroils Prol Dr. Els Dequeker, Scheme Coordinator 010672016
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Ocjenitelji - EMQN za shemu Huntingtonova bolest

Osoba DrZzava Funkcija
Peter Bauer Njemacka Organizator sheme
Monique Losekoot |Nizozemska Ocjenitel]
Anniek Corveleyn Belgija Ocjenitel]
Sara Seneca Belgija Ocjenitel]
Hana Ljubié Hrvatska Ocijenitelj

Losekoot M, van Belzen MJ, Seneca S, Bauer P, Stenhouse SA, Barton
DE., European Molecular Genetic Quality Network (EMQN).
EMQN/CMGS best practice guidelines for the molecular genetic testing of
Huntington disease.

Eur J Hum Genet. 2013;21(5):480-6.
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Ocjenitelji - EMQN za shemu Miotoni¢na distrofija tip 1

[Osoba Drzava Funkcija
Morten Duno Danska Organizator sheme
Erik Jan Kamsteeg |Nizozemska Ocjenitelj
/Ana Merkler Hrvatska Ocjenitel]

Kamsteeg EJ, et al.

Best practice guidelines and recommendations on the molecular diagnosis

of myotonic dystrophy types 1 and 2.
Eur J Hum Genet. 2012;20(12):1203-8.
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Medunarodni registar bolesnika
s neuromuskularnim bolestima

Hrvatska

DMD 47
BMD 18
SMA 48

Nina Barisi¢. KBC Zagreb

16.10.2017.
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Merkler A, Kelecic J, Tjesic-Drinkovic D, Baric I, Vukovic J, Sarnavka V. et al.
Molecular Diagnostics of Severe Congenital Neutropenia and Shwachman-Diamond
Syndrome in Seven Croatian Families.

J Clin Immunol. 2014;34 (Suppl 2):363.

Merkler A, Richter D, Kelecic J, Ljubic H, Caban D, Sertic J.
Genetic basis of primary immunodeficiencies in Croatian patients.
Eur J Hum Genet. 2013;21 (Suppl 2): 237.

Nove mutacije utvrdene u genima za primarne imunodeficijencije
BTK
¢.1349+1G>C
¢.831_839+2delAATGTATGAGT
C.974+4A>G
ELANE
c.213C>G, p.Cys71Trp
HAX1
c.737A>C, p.Asp246Ala
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Ljubi¢ H, Kalauz M, Telarovi¢ S, Ferenci P, Ostoji¢ R, Noli MC, Lepori MB, Hrstic I,
Vukovié J, Premuzi¢ M, Radi¢ D, Grubeli¢ Ravic¢ K, Serti¢ J, Merkler A, Acman
Barisi¢ A, Loudianos G, Vuceli¢ B.

ATP7B Gene Mutations in Croatian Patients with Wilson Disease.
Genetic Testing and Molecular Biomarkers. 2016;20:112-7.

Nove mutacije utvrdene u genu ATP7B

¢.3079G>A, p.Asp1027Asn
¢.3088G>A, p.Gly1030Ser
c.4295C>T, p.Ser1432Phe

11
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Ana Merkler
Genske mutacije u nasljednim demijelinizirajucim polineuropatijama Charcot-
Marie-Tooth tipa 1 u stanovnistva Republike Hrvatske.
Doktorski rad, 2017. Zagreb: Sveuciliste u Zagrebu
Prirodoslovno-matematicki fakultet.

Nove mutacije utvrdene u genima za nasljedne neuropatije
PMP22
c.2T>C, p.Met1Thr
¢.59_64delTCGTCT, p.Phe20_Val21del

GJB1
c.86T>C, p.Phe29Ser
c.422T>C, p.Phe141Ser
¢.529G>A, p.Val177Met
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Multifaktorske bolesti /
geneticka heterogenost

> Funkcijska genomika i proteomika rizi¢nih
¢imbenika ateroskleroze

> Uloga genskih i biokemijskih biljega u razvoju
ateroskleroze i cerebrovaskularnog inzulta

> Uloga genskih i biokemijskih biljega u razvoju

monogenskog dijabetesa

16.10.2017.
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Ateroskleroza: koncept atero-upale
“pocCima u djetinjstvu”

DISLIPIDEMUA
DEBLJINA

PREHRANA

SECERNA BOLEST

HIPERTENZIJA
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Cerebrovaskularne
bolesti

Dzpljina

Geneticki .
biljezi Metabolicki
sindrom

Nutrigenetika/

Nutrigenomika

13
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adiponektin

leptin
angiotenzin
citokini
Interakcija

gen - gen

omocistein ADIPO, ESR
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BMC Res Notes. 2009 Oct 5;2:203. doi: 10.1186/1756-0500-2-203,

Variants of ESR1, APOE, LPL and IL-6 loci in young healthy subjects: association with lipid
status and obesity.
Sertic J*, Juricic L, Liubic H, Bozina T, Lovric J jevic J, Jelakovic B, Merkler M, Reiner 7

= Author information
1 Clinical Institute of Laboratory Diagnosis, Zagreb University Hospital Centre, Zagreb, Croatia. jadranka.sertic @kbc-zagreb.hr

Abstract

FINDINGS: BMI was increased (>25) in 22% of young healthy subjects. Increased cholesterol values (>5.0 mmol/L) were found in 23%
of subjects. LDL-C (>3.0 mmoliL) in 23%. triglycerides (>1.7 mmol/L) in 11% of subjects. We found statistically significant differences
in subjects’ weight (p = 0.015), BMI (p = 0.023), and waist-hip ratio (WHR) (p = 0.015) in regard to their diet type; subjects with
Mediterranean diet had the lowest values compared to those on continental and mixed diet. Significant associations were found for:
LPL genetic polymorphic variant and abdominal obesity (p = 0.013), APO epsilon4 allele and hypercholesterolemia (p = 0.003), and
ESR1-TA long allele and hypercholesterolemia (p = 0.011).

BACKGROUND: Human obesity is a multifactorial syndrome influenced also by genetic factors. Among gene variants found to be
involved in body weight regulation and development of obesity, particular attention has been paid to polymorphisms in genes
associated with obesity-related metabolic disorders. We explored the association of genetic polymorphisms of: estrogen receptor
alpha (ESR1-TA repeats); interleukin-6 (IL-6 G-174C); apolipoprotein E (APO epsilon2, epsilon3, epsilond); lipopratein lipase Pvu I
(LPL P+/-), with clinical variables: gender, age, body mass index (BMI), diet type and biclogical variables: triglycerides. cholesterol,
HDL-C, LDL-C, CRP, homocysteine, urate, and glucose in 105 healthy young subjects (20-35 yrs) of Croatian origin.

METHODS: Genotyping of IL-&, LPL was performed by PCR-RFLP, of APOE by real-time PCR, and of ESR1 by PCR and capillary
electrophoresis. Association analyses were performed of alleles and genotypes with biological variables.

CONCLUSION: ESR-1, LPL, and APO E genetic polymorphic variants could represent predictive genetic risk markers for obesity-
related metabolic disorders in young healthy subjects. Mediterranean type of diet is also an important protective factor against
abdominal obesity.

PMID: 19804633 PMCID: PMC2765961 DOl 10.1186/1756-0500-2-203

16.10.2017.
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Geni i okolis: redoslijed po vaznosti??

"Geni pune revolver, no okolis povlaci okidac."
Elliot P. Joslin,

Genet Test Mol Biomarkers. 2014 Jan;18(1):32-40. doi: 10.1088igtmb.2013.0344. Epub 2013 Now 7.

Interaction of genetic risk factors confers increased risk for metabolic syndrome: the role of
peroxisome proliferator-activated receptor y.

Bozina T', Serti¢ J, Lovri¢ J, Jelako imic |, Reiner Z.

(= Author information

1 1 Department of Medical Chemistry, Biochemistry and Clinical Chemistry, University of Zagreb School of Medicine . Zagreb, Croatia

Abstract

AIM: The aim of the study was to estimate the influence of interactions between peroxisome proliferator-activated receptor y (PPARY)
and target genes lipoprotein lipase (LPL). interleukin & (ILG), angiotensin converting enzyme (ACE), and angiotensin Il type 1 receptor
(AT1R) on metabolic syndrome (MetSy) and its fraits.

METHODS: The study included 527 participants (263 with MetSy and 264 controls). Genotyping of PPARY Pro12Ala, LPL Pvull (-/+),
IL6 -174G>C, ACE I/D and AT1R 1166A=C was performed using palymerase chain reaction-restriction fragment length polymorphism-
based methods.

RESULTS: Interaction between PPARy Pro12Ala and LPL Pvu(-/+) improved prediction of MetSy aver and above prediction based on
a model containing no interactions (x(2)=7.22; df=1; p=0.007). In the group of participants with PPARy Pro12Ala or Ala12Ala
genotypes, those with the LPL Pvu (-/+) or (+/+) genotype had greater odds for MetSy (odds ratio OR=5.98; 95% confidence interval
Cl: 1.46-24.47, p=0.013). Interaction between PPARY Pro12Ala and ILG -174G>C improved prediction of high fasting blood glucose
(X(2)=13.59; df=1; p<0.001). PPARy Ala12 variant was found protective in patients with IL& -174GG genotype (OR=0.10; 95% CI:
0.02-0.57, p=0.01), while in the case of ILE -174C allele carriers. for PPARy Ala12 carriers. larger odds for high glucose levels
compared with Pro12 variant were observed (OR=2.39; 95% CI: 1.11-5.17, p=0.026). Interactions of PPARy and ACE were significant
for BMI. In the group with ACE DD genotype, those with PPARy Pro12Ala or Ala12Ala genotype have greater odds for obesity
(OR=9.98; 95% CI: 1.18-84.14, p=0.034).

CONCLUSIONS: PPARY gene variants can. in interaction with some of its target genes, modulate physiological processes leading to
the development of MetSy.

PMID: 24:

16.10.2017.
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Gene. 2015 Apr 15;560(2):200-4. doi: 10.1016/gene 2015.02.003. Epub 2015 Feb 7.

PPARy and IL-6 - 174G>C gene variants in Croatian patients with ischemic stroke.

Bazina A", Sertic J, Mismag A%, Lovrié T#, Poljakovi 7% Miligi¢ D

= Author information

1 University Hospital Centre Zagreb, Department of Neurology, Neurological Intensive Care Unit, Zagreb, Croatia. Electronic address
antenelabazina@gmail.com

2 University of Zagreb Schocl of Medicine, Zagreb, Croatia: University Hospital Centre Zagreb, Department of Laboratory Diagnosis, Clinical
Unit of Molecular Diagnosis. Zagreb, Croatia. Electronic address: jadranka.sertic @kbe-zagreb.hr.

3 University Hospital Centre Zagreb, Department of Neurology, Neurological Intensive Care Unit, Zagreb, Croatia. Electronic address
antenija.mismas @gmail.com

4 University of Zagreb School of Medicine. Zagreb, Croatia. Electronic address: tena.lovric @vip.hr.

5 University Hespital Centre Zagreb, Department of Meurology, Neurological Intensive Care Unit, Zagreb, Croatia; University of Zagreb Schocl
of Medicine. Zagreb. Croatia. Electrenic address: zdravka.po@gmail.com

6 University of Zagreb School of Medicine, Zagreb, Croatia; University Hospital Centre Zagreb, Clinic for Cardiovascular Diseases, Zagreb,
Croatia. Electronic address: davor milicic@mef hr.

Abstract

AIM: Etiology of ischemic stroke (1S) is multifactorial and includes interaction of genetic and environmental factors. Different genes.
their polymorphisms, host susceptibility, and inflammation processes play a role in IS development. The aim of this study was to
evaluate the effect of PPAR-y and IL-6 gene variants on IS onset.

MATERIAL AND METHODS: A total of 301 subjects (144 males, 157 females) participated in the study, 114 patients with IS and 187
healthy controls.

RESULTS: Statistically significant predictors of IS were male gender (OR 713, 95% CI 2.92-17 39, p<0.001), hypertension (OR 7.82
95% Cl 2.53-24 19, p<0.001), lowered HDL cholesterol (OR 8.20, 95% Cl 2.41-27 94_ p=0.001), elevated C-reactive protein (OR
526, 95% CI 1.92-14 41) and IL-6 -174 GC (OR 2 .44 95% CI 1.01-5.91, p=0.0048) genotype. Males, compared to females, had 7
times higher odds for stroke. IL6 -174G/C genotype increased the odds for IS for 2.4 times. PPARY was not statistically significantly
associated with stroke.

CONCLUSION: We can point to the IL-6 -174G=C polymorphisms as candidate gene marker and risk factor for the prediction of
ischemic siroke.

Copyright @ 2015 Elsevier B.V. All rights reserved.
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Molekularna dijagnostika geneti¢kih bolesti

Geneticke bolesti Rizi&ni &imbenici

on 4 " i b tip Cl;;-IT1B " Y‘A.ZF”MPZ) ACE - angiotenzin-konvertiraju¢i enzim
Ch: Marie-Tooth tip CMTX1 i GJB1) ADPN - adiponektin

Cistiéna fibroza CF (CFTR) . i i

Deficit alfa-1-antitripsina (SERPINAT) APOB - apolipoprotein B

Friedrichova ataksija FA (FXN) APOE - apolipoprotein E

Gilbertov sindrom (UGT1A1) GPla - glikoprotein la

Huntingtonova koreja HD (HTT) :

Miotoniéna distrofija tipa 1 MD1 (DMPK) HP - haptoglobin

Miotonicna distrofija tipa 2 MD2 (CNBP) IL-6 - interleukin-6

ija DMD/BMD (DMD) LPL - lipoprotein-lipaza

Monogenski dijabetes MODY (sekvenciranje HNF1A, HNF4A i GCK) MTHFR - metilentetrahidrofolat-reduktaza
Multipla i ija - MEN1 iranje MEN1) - -

Multipla i ija - MEN2 iranje RET) PPAR - receptori za aktivator proliferacije
Nasljedna hemokromatoza (HFE) peroksisoma

Nasljedne neuropatije CMT/HNPP (PMP22)
Neutropenija (sekvenciranje ELANE i HAX1)

sindrom je SBDS)
og kromosoma X FRAX (FMR1)
Spinalna migi¢na atrofija SMA (SMN1, SN2, NAIP) Mitohondrijske bolesti

Spinocerebelarne ataksije SCA tipa 1, 2, 3, 6 i 7 (ATXN1, ATXN2, ATXN3, CACNATA , ATXN7)
Wilsonova bolest WB (sekvenciranje ATP7B)

X-vezana agamaglobulinemija (sekvenciranje BTK) MELAS (MT-TL1)
X-vezani hiper-lgM sindrom (sekvenciranje CD40LG) MERRF (MT-TK)
X-vezani li iferativni sindrom iranje SH2D1A) NARP (MT-ATP6)

Prof.dr.sc. Jadranka Serti¢, spec.med.biokem. Domagoj Caban, mag.med.lab.diagn.
Dr.sc. Hana Ljubi¢, mag.biol. Senka Skaro, bacc med.lab.diagn.

Dr.sc. Ana Merkler, mag.ing.bioproc.inZ Ana Acman Barisic, bacc.med.lab.diagn.
Karolina Petrovi¢, zdrav.lab. tehnic¢ar
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e RfB

Refarenzinstitut
far Bioanalytik

Genski biljezi - riziéni éimbenici

* ApoE « ACE
* ApoB - UGT
* MTHFR * IL6
* HFE .

« ATP7B

« ATAT

www.rfb.bio/cgi/switchLang?lang=en
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Klinicka kemija
i molekularna dijagnostika
u klinickoj praksi

Medicinska naklada

https://www.medicinska naklada.hr
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Precizna dijagnostika - ciljana terapija

» Cisti€éna fibroza — oligonukleotidi

» Spinalna misi€na atrofija — oligonukleotidi / neuroprotekcija

» Multipla endokrina neoplazija tipa 2 — tireoidektomija

» Monogenski dijabetes (precizni dijabetes) —
inzulin/sulfonilurea

» MTHFR - folna kiselina

» Mikrodelecije kromosoma — IVF

\‘\ KBC

B zacres

Nutrigenetika /~-omics
personalizirana prehrana

Interakcija gen — prehrana

ApoE
APOAS
ACE
MTHFR
IL-6

VVYVY
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ACED

APOE4 ' Rizik > krvni tiak
Rizik > kolesterol
MTHFR APOAS5
Rizik — KVB Rizik > trigliceridi

www.gbhealthwatch.com
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MODY - precizni dijabetes

HNF1B Other
5% 1%
HNF4A

GCK
32%

52%

Shields et al Diabetologia 2010 53: 2504-2508
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Molekularna genetika — novosti u
dijagnostici i terapiji

\ prp!u'nq.l . '
predispozicijeprecizna

~person. rana

\‘\ KBC

B zacres

Poruke za buduénost

> interdisciplinarnost

> analiticka konsolidacija

» neinvazivno uzorkovanje
» pohranjivanje podataka, IT
» edukacija pacijenata

> nanotehnologije
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Hvala za pozornost!

Prof.dr.sc. Jadranka Serti¢

Klini¢ki bolni€ki centar Zagreb
Klini¢ki zavod za laboratorijsku dijagnostiku

Medicinski fakultet SveuciliSta u Zagrebu
Katedra za medicinsku kemiju, biokemiju i klinic¢ku kemiju

jadranka.sertic@kbc-zagreb.hr
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