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this subpopulation in the initiation/maintenance 
of infl ammatory processes in psoriatic skin and 
yielding potent therapies in the treatment of PsV 
(5). Induction of Th 17 response leads to release 
of proinfl ammatory IL17 family cytokines such as 
IL17A and IL17F from Th 17 and  T-cells which 
further infl uence keratinocyte activation (6). IL17F 
induces release of proinfl ammatory and neutrophil-
mobilizing cytokines such as IL-6 and IL-8 (7), which 
enhance skin infl ammatory pathways and further 
development of skin lesions in psoriasis (8). IL17F in 
psoriatic lesions is produced by neutrophils and mast 
cells (9).

Previous studies have shown that psoriasis 
belongs to so-called complex genetic diseases, in 
which the risk of inheriting the disease appears to be 
determined by interaction of multiple genes. IL17F is 
a gene located on the short arm of the chromosome 
6 (6p12) and represents an interesting area in the 
investigation of chronic infl ammation pathways. Some 
single nucleotide polymorphisms (SNPs) in IL17F, 
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Psoriasis vulgaris (PsV) is a common chronic 
infl ammatory skin disease aff ecting approximately 

2-4% of the general population, with signifi cant ethnic 
and geographic variations. Psoriasis is characterized 
by cutaneous infl ammation and keratinocyte 
hyperproliferation that may be accompanied by severe 
complications, such as psoriatic arthritis (PsA), a 
debilitating infl ammatory joint disease (1). Based on 
the time of onset, psoriasis is divided into type 1 - 
early onset psoriasis (disease starts before the age of 
30) and type 2 – late onset psoriasis, which appears 
later in life (2). Type 1 psoriasis aff ects approximately 
65% of psoriasis patients and it is usually associated 
with progressive course of the disease. Disease severity 
and activity is usually measured by Psoriasis Area and 
Severity Index (PASI) (3, 4).

Substantial evidence supports a central role of 
interleukin-17 (IL17) - producing T cells (Th 17) 
dysregulation resulting in psoriasis (1). Th e recent 
development of biological drugs that target cytokines 
secreted by Th 17 has confi rmed the importance of 
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such as rs763780 T/C which represents a substitution 
of histidine at position 161 to arginine in IL17F, are 
associated with ulcerous colitis, a typical Th 17 disease 
(10), but also bronchial asthma, a typical Th 2 disease 
(7). However, association of SNPs in IL17F and PsV 
susceptibility is still unclear due to small number of 
studies and insuffi  cient data. A recent study in Japan 
showed that rs763780 polymorphism is not associated 
with an increased susceptibility to PsV (11). 

Bearing in mind the important role of IL17 
cytokines in psoriasis, ethnic diff erences, and the lack 
of clearly defi ned polymorphisms of IL17F, which may 
be considered biomarkers of PsV susceptibility, we 
investigated whether rs11465553 G/A polymorphism, 
causing valine to isoleucine substitution at the position 
155 in the IL17F, can be used as a potential biomarker 
of susceptibility to PsV.

Patients and methods
Th e study included 130 patients with PsV treated at 
the Clinic of Dermatovenereology, Clinical Center of 
Serbia. Demographic and clinical data are given in 
Table 1. Patients were classifi ed according to the time 
of PsV onset, while presence of PsA was confi rmed 
by an experienced rheumatologist. Blood samples 
from 305 healthy blood donors were obtained from 
the National Blood Transfusion Institute of Serbia. 
Informed written consent was obtained from all 
individuals before blood sampling, and this study was 
approved by the ethics committees of the School of 
Medicine, University of Belgrade, Clinical Centre of 
Serbia and National Blood Transfusion Institute in 
accordance with Helsinki Declaration. 
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Genomic DNA was isolated from peripheral blood 
EDTA samples, using GeneJET whole blood genomic 
DNA purifi cation mini kit (Fermentas Th ermo Fisher 
Scientifi c Inc, Vilnius, Lithuania). Detection and 
analysis of IL17F polymorphism (rs11465553), was 
performed with commercial TaqMan genotyping assay 
(PE, Applied Biosystems Inc, Foster City, CA., USA.) 
with Maxima Probe qPCR Master Mix, (Fermentas 
Th ermo Fisher Scientifi c Inc, Vilnius, Lithuania) 
using the RealPlex2 (Eppendorf AG, Hamburg, 
Germany) under cycling conditions as recommended 
by manufacturer of oligonucleotide mixture. 

Hardy–Weinberg equilibrium of rs11465553 
IL17F genotypes was tested by online calculator 
available at http://www.oege.org/software/hwe-
mr-calc.shtml. Comparison between genotype and 
allele frequencies in diff erent groups was performed 
using the Pearson Chi-square test or Fisher’s exact 
probability test, when applicable.

Results
Genotype frequencies were in Hardy–Weinberg 
equilibrium for healthy controls and patients. X2 
values were 3.15 for healthy blood donors and 0.07 for 
patients (<3.84 which is a threshold of signifi cance at 
the level of 0.05) (Table 2), suggesting that a suffi  cient 
number of subjects were analyzed in each group, and 
that G and A alleles were inherited in accordance with 
Mendel’s laws. Th e results of genotyping for patients 
with PsV and healthy controls along with p values, 
odds ratios and confi dence intervals are presented 
in Table 3. Th e allele frequencies and genotype 
distribution for rs11465553 IL17F polymorphism 

Table 1. Characteristics of 130 PsV patients 

Number Percentage

Gender (male/female) 93/37 71.3/28.7

Type 1 psoriasis (age at onset <30 y) 62 48.1

Type 2 psoriasis (age at onset >30 y) 68 51.9

Psoriatic arthritis 26 20.2

PsV, Psoriasis vulgaris; y, years
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did not show signifi cant diff erence between patients 
and controls, although A allele frequency was lower 
in patients with psoriasis and accordingly, A allele 
carriers, were underrepresented among patients with 
psoriasis. None of the 26 PsA patients was an A-allele 
carrier (Table 3). Th e frequencies of G and A alleles in 
subgroups of patients with early disease onset (psoriasis 
type 1) and late onset (psoriasis type 2) were similar, 

and did not reach the level of statistical signifi cance 
compared to control subjects (data not shown). 

When we stratifi ed rs11465553 G and A allele 
carriers according to disease severity measured by PASI, 
we found no statistical signifi cance between tested 
groups, although a trend toward higher percentage of 
A allele carriers (p=0.086) was observed in the group 
of patients with lower disease severity (Table 4). 

Table 2. Hardy–Weinberg equilibrium for rs11465553 genotype frequencies

IL17F rs11465553 Controls PsV Total

GG 279 124 403

Genotype GA 24 6 30

 AA 2 0 2

Total 305 130 435

HWE X2= 3.15* X2= 0.07* X2= 2.91*

PsV, Psoriasis vulgaris; HWE, Hardy-Weinberg equilibrium; *not statistically signifi cant, p>0.05 (3.84 is the X2 

threshold for statistical signifi cance at the level p=0.05)

Table 3. rs11465553 allele, genotype and carrier counts and frequencies, along with statistical analysis of patients 
with PsV and PsA compared to healthy controls

IL17F
rs11465553

Control PsV (total) PsA PsV (total) vs. controls PsA vs. controls

n f n f n f p OR (95% CI) p OR (95% CI)

Alleles
G 582 0,954 254 0,977 52 1,000

0,112
2,037 (0,83–4,98)

0,157†
NA

A 28 0,046 6 0,023 0 0,000 0,491 (0,20–1,20) NA

Genotypes

GG 279 0,915 124 0,954 26 1,000 0,153 1,926 (0,77–4,80) 0,151† NA

GA 24 0,079 6 0,046 0 0,000 0,221 0,567 (0,23–1,42) 0,237† NA

AA 2 0,007 0 0,000 0 0,000 0,580† NA 1,000† NA

Carriers
G 303 0,993 130 1,000 26 1,000 0,580† NA 1,000† NA

A 26 0,085 6 0,046 0 0,000 0,153 0,519 (0,21–1,29) 0,151† NA

PsV, psoriasis vulgaris; PsA, psoriatic arthritis; n, number; f, frequency; p, level of statistical signifi cance; OR, 
odds ratio; CI confi dence interval; † Fisher’s exact probability test, NA, not applicable
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SNP rs11465553 in Serbian psoriasis patients 
and healthy controls. Also, our results are relevant 
because they represent the fi rst report that reveals 
the allele and genotype distributions of rs11465553 
single nucleotide polymorphism in one European 
population. Th erefore, we believe that the results of 
this study will expand genetic knowledge considering 
the signifi cance of IL17F polymorphisms in 
psoriasis that may prove valuable for future meta-
analyses. Furthermore, this study will provide data 
for rs11465553 alleles and genotypes distribution 
in healthy Serbian population, which may facilitate 
studies of this SNP in patients suff ering from other 
diseases in Serbia and neighboring countries.
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Uvod. Novija saznanja ukazuju na značaj 
proinfl amatornih IL-17 citokina, u prvom redu 
IL17A i IL17F u patogenezi psorijaze. Ispitivali smo 
kod pacijenata sa vulgarnom psorijazom i kod zdravih 
osoba (dobrovoljni davaoci krvi) u Srbiji, polimorfi zam 
pojedinačnog nukleotida koji se nalazi na IL-17F genu 
odgovornom za sintezu interleukin 17F. Ispitivali 
smo rs11465553 G/A polimorfi zam koji se odnosi na 
supstituciju valina (G) sa izoleucinom (A) na poziciji 
155 na trećem eksonu gena IL-17F. 
Cilj ispitivanja se sastojao u određivanju učestalosti 
dva alela, G (valin) i A (izoleucin) ovog polimorfi zma i 
distribucije njihovih genotipova kod pacijenata obolelih 
od vulgarne psorijaze i zdravih, kontrolnih osoba
Materijal imetode. Studijom je obuhvaćeno 130 
pacijenta sa vulgarnom psorijazom lečenih na Klinici za 
dermatovenerologiju KCS i 305 zdravih davaoca krvi 
(materijal dobijen iz Zavoda za transfuziju krvi Srbije). 
DNK je izolovana iz periferne krvi a detekcija i analiza 
ispitivanog polimorfi zma urađeni su TaqMan esejom 
za genotipizaciju (PE, Applied Biosystems Inc, Foster 
City, CA., USA.) sa Maxima Probe qPCR Master 
Mix-om (Fermentas Th ermo Fisher Scientifi c Inc, 

Vilnius, Lithuania) pomoću RealPlex2-a (Eppendorf 
AG, Hamburg, Germany), a prema preporukama 
proizvođača mešavine oligonukleotida. 
Testirani uzorci bili su u Hardy–Weinberg ravnoteži 
a poređenje frekvencija alela između različitih grupa 
obavljano je 2 testom ili Fišerovim testom tačne 
verovatnoće. 
Rezultati. Urađena je analiza polimorfi zma rs11465553. 
Nije ustanovljena statistički značajna razlika u 
frekvenciji alela kao ni u frekvenciji genotipova između 
pacijenata obolelih od vulgarne psorijaze i zdravih 
kontrolnih osoba, iako je primećeno da je frekvencija A 
alela bila viša kod zdravih, kontrolnih osoba u odnosu 
na obolele odpsorijaze..
Diskusija. Naša studija je prva studija kojim je 
ustanovljena distribucija G i A alela u trećem eksonu 
gena za IL17F kod zdravih osoba i pacijenata sa 
vulgarnom psorijazom u Srbiji. U poređenju sa 
rezultatima drugih studija u kojima je analiziran ovaj 
polimorfi zam, ustanovljeno je da je frekvencija A alela u 
zdravoj populaciji Srbije češća u odnosu na frekvenciju 
A alela u zdravim populacijama Koreje i Saudijske 
Arabije.

Polimorfi zam interleukina 17F gena- rs11465553 kod srpskih 
pacijenata sa psorijazom i zdravih osoba

Sažetak
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Zaključak. Po prvi put je u Srbiji analiziran polimorfi zam 
rs11465553. Rezultati naše studije predstavljaju istovremeno 
i prvu publikaciju u kojoj je sa aspekta polimorfi zma 
pojedinačnih nukleotida, opisana distribucija alela i 

genotipova rs11465553 polimorfi zma u jednoj evropskoj 
populaciji. Odgovor na pitanje da li A alel ima protektivnu 
ulogu u odnosu na oboljevanje od psorijaze pružiće buduća 
istraživanja sprovedena na većem broju obolelih.
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