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ABSTRACT Introduction: Psoriasis, a widespread inflammatory cutaneous disease, is driven by an interplay of
genetic and environmental risk factors. miR-155 and miR-146a have been implicated in the regulation
of inflammatory pathways.

Objectives: In the current study, we examined the association between miR-155 rs767649 and miR-
146a rs2910164 variants and the predisposition to psoriasis and psoriatic arthritis.

Methods: A total of 544 individuals, including 284 psoriasis cases (68 with psoriatic arthritis) and
260 controls, were enrolled in the present study. Real-time polymerase chain reaction (qQPCR) method
was used to detect the genotypes of study groups.

Results: The frequencies of the rs2910164 C allele, CC, and GC genotypes were significantly higher
in the patient group (P<0.001), while the frequencies of the rs767649 A allele and AA genotype were
higher in the control group (P=0.005 and P=0.002, respectively). No statistically significant difference
in genotype or allele frequency was observed between patients with and without psoriatic arthritis
(P>0.05). Rs2910164 CC and GC genotypes were found to be associated with a younger age at disease
onset (P=0.006), and CC genotype was associated with higher PASI score (P=0.024).

Original Article | Dermatol Pract Concept. 2026;16(1):5977 1



Conclusion: The present data suggest an association between the presence of the miR-155 rs767649
and miR-146a rs2910164 variants and susceptibility to psoriasis in the Turkish population. However,
although the number of patients with psoriatic arthritis in our study was relatively small, no associ-
ation was found between these variants and the development of psoriatic arthritis. Furthermore, the
rs2910164 polymorphism was found to be associated with both early-onset disease and PASI score.

Introduction

Psoriasis is a widespread chronic inflammatory dermato-
logical condition that manifests in various clinical forms
[1,2]. The worldwide prevalence of the disease is esti-
mated to be between 2% and 3% [3]. The most common
clinical form is plaque type, also known as psoriasis vul-
garis. Other forms include guttate, inverse, pustular, and
erythrodermic psoriasis [1-4]. The skin of the patients
displays oval salmon-colored lesions covered with white-
silver scales, which are raised, itchy, and have well-defined
borders. These lesions result from the abnormal prolifer-
ation and differentiation of keratinocytes and the activa-
tion of immune cells [4,5]. Psoriasis has been associated
with a variety of comorbid conditions, including psoriatic
arthritis, chronic obstructive pulmonary disease (COPD),
metabolic syndrome, cardiovascular disease, depression,
diabetes mellitus, gastrointestinal disease, hypertension,
and asthma. Therefore, psoriasis has a profound effect on
patients’ quality of life and causes both physical and psy-
chological difficulties [4-7]. The disease has been reported
to have a strong genetic component. Along with environ-
mental factors, it contributes to the development of the
disease [1,4,8]. Genome-wide association studies (GWAS)
have reported more than 80 loci associated with psoria-
sis. These loci mostly include genes involved in adaptive
and innate immune system processes (antigen presenta-
tion, skin barrier protection, the nuclear factor kappa
B (NF-kB), IL23/Th17 axis and type I interferon signaling
pathways) such as ERAP1, HLA-C, LCE3, KLF4, IL23A,
IL23B, TYK2, IRF4, IL12B, IFIH1, EXOC2, RNF114,
TNIP1, TRAF3IP2, and CARD14 [1,4,9,10]. On the other
hand, studies have revealed that epigenetic regulators such
as microRNAs (miRNAs) also make an important contri-
bution to psoriasis susceptibility [5,11].

Psoriatic arthritis is a chronic inflammatory arthropa-
thy that occurs in approximately 30% of psoriasis patients
[12]. As in psoriasis, genetic, environmental, and epigene-
tic factors have been identified as contributing to the etio-
pathogenesis of psoriatic arthritis. Although there are many
common gene variants linked to the risk of developing psori-
atic arthritis and psoriasis, the presence of gene variants such
as IL-4 and KIF3A variants, which are only related to the

risk of developing psoriatic arthritis, suggests that there are

distinct molecular mechanisms underlying the development
and progression of psoriatic arthritis [13].

miRNAs are short non-coding RNAs with a length
of 20 to 24 nucleotides. These RNA molecules are post-
transcriptional regulators of gene expression. They bind
the 3’ untranslated region (UTR) region of target mRNA
molecules, which enables mRNA degradation or inhibits
translation [11,14]. miRNAs are involved in a wide range of
physiological events, including cell cycle regulation, differ-
entiation, metabolic pathways, apoptosis, and immune sys-
tem processes [11,15]. Polymorphisms in the genes encoding
miRNAs lead to changes in miRNA expression or structure.
These changes affect miRNA function and play a role in the
emergence of various diseases [15,16].

miR-146a, encoded in the 5q34 region, is known to
be involved in immune response [15,16]. Previous stud-
ies have demonstrated that miR-146a negatively regulates
inflammation. The binding of miR-146a to TNF receptor-
associated factor 6 (TRAF6) and interleukin 1 receptor-
associated kinase 1 (IRAK1), genes in the NF-kB pathway,
results in a decrease in their expressions and the suppres-
sion of the release of proinflammatory cytokines in myeloid
and T cells [17-19]. The rs2910164 polymorphism has
been demonstrated to be involved in the miR-146a precur-
sor and to alter the expression level of mature miR-146a
[16]. This variant has been associated with various cancer
[17,20-

22]. Nevertheless, the number of studies investigating its

types and autoimmune diseases in the literature

association with psoriasis and psoriatic arthritis is limited,
and the results obtained from different populations appear
contradictory [13,16,23].

miR-155, encoded in the 21q21.3 region, contributes
to the regulation of innate and adaptive immune responses
as well as to cell cycle, cell proliferation, and apoptosis
[18,24,25]. Suppressor of cytokine signaling 1 (SOCS1),
one of the target genes of miR-155, negatively regulates the
JAK/STAT signaling pathway and is an inhibitor of IL17.
Consequently, elevated miR-155 expression has been linked
to various autoimmune disorders [18]. Its expression has
been observed to be elevated in diseased tissues and blood
mononuclear cells of psoriasis patients in comparison with
those of control individuals [24,26]. The rs767649 polymor-
phism of the miR-1535 gene has been demonstrated to reduce

miR-155 expression [27].
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Objectives

A search of the literature revealed that no study has yet
been undertaken to investigate whether there is a relation-
ship between miR-155 polymorphisms and susceptibility to
psoriasis and psoriatic arthritis. Furthermore, the association
between mirl46a and mirl55 variants and psoriasis and
psoriatic arthritis has not yet been determined in the Turk-
ish population. Consequently, the current study purposed
to investigate the relationship between psoriasis/psoriatic
arthritis and miR-146a rs2910164 and miR-155 rs767649
polymorphisms in the Turkish population.

Methods

Participants

The Declaration of Helsinki was followed during the re-
search, and the current study was approved by Giresun
University’s Faculty of Medicine Clinical Trials Ethics
Committee (Approval Number: 18.03.2021-07). Each sub-
ject signed an informed consent form prior to enrollment.
A total of 544 participants were enrolled in the study, com-
prising 284 psoriasis patients (68 with psoriatic arthritis)
diagnosed by dermatologists at Giresun University Faculty
of Medicine Dermatology outpatient clinic and 260 con-
trols without psoriasis. Patients were selected from indi-
viduals who did not have autoimmune or systemic diseases
other than psoriasis. The control group was selected from
individuals without any autoimmune or systemic disease
and without a family history of psoriasis. The clinical and
demographic characteristics of the cases, including the dis-
tribution of lesions, psoriasis subtypes, presence of psoriatic
arthritis, and psoriasis area and severity index (PASI), were

recorded.

DNA Extraction and Genotyping

DNA extraction was conducted on blood samples in EDTA
tubes obtained from the study group utilizing the High
Pure PCR Template Preparation Kit (Roche Diagnostics,
Mannheim, Germany) following the manufacturer’s rec-
ommendations. Genotypes were determined by real-time
polymerase chain reaction (qPCR) on the LightCycler
480 with the use of the FastStart DNA Master HybProbe
(Roche Diagnostics, GmBH, Mannheim, Germany) and
the appropriate primer probe set. The following primers
were used: F;5’-CGATGTGTATCCTCAGCTTTGA-3’ and
R;5’- TGAGACTCTGCCTTCTGTCT-3" for rs2910164,
F;5’- TTCGGAATTCATCATGCCTGTA-3* and R; 5°-
GCTGGCATACTATTCTACCCATAA-3’ for rs767649. PCR
conditions were: 10 min at 95° C for denaturation, continued
for 60 cycles of (5 s at 95° C, 10 s at 60° C, 10s at 50° C,
10 s at 72° C) for amplification, and 20 s at 95° C, 20 s at
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32° C for melting curve analysis. As positive and negative
controls, heterozygous DNA samples / distilled water were
used. The genotyping results were confirmed by polymerase
chain reaction-restriction fragment length polymorphism
(PCR-RFLP) method in twenty randomly selected samples

from the cases and controls.

Statistical Analysis

Statistical analyses were accomplished by the IBM SPSS
Statistics® version 25 (IBM Corp, Armonk, NY, USA). The
G-Power 3.1 program was employed for the purpose of
power analysis. Quantitative data are represented as mean
+ standard deviation, while qualitative data are represented
as numbers (percentage). The chi-square (x2) test was em-
ployed to ascertain whether the genotype frequencies were
in agreement with the Hardy-Weinberg equilibrium (HWE).
The Mann-Whitney test was employed to examine the sta-
tistical significance of differences in quantitative variables
between groups. To analyze allele and genotype frequencies
between the groups, ¥2 test was utilized. Odds ratios (OR)
and confidence intervals (CI) were calculated according to
the reference genotype to determine the strength of associ-
ation. The relationship between genotypes and clinical fea-
tures was analyzed using y2 tests for qualitative variables
and one-way ANOVA test with Tukey’s post hoc test for
quantitative variables. P-values were interpreted as statisti-
cally significant if they were below 0.05. Logistic regression
analysis was employed to analyze the independent effect of
polymorphisms from other risk factors. Finally, to reduce the
likelihood of false positive results in the logistic regression
analysis, the confidence interval was increased to 99%, and

p-values less than 0.01 were considered significant.

Results

The initial power analysis revealed that a final sample size
of 317 would be necessary to achieve a 0.05 type I error
rate, an effect size of 0.20, and 90% statistical power. Ge-
notyping was performed for rs2910164 and rs767649 poly-
morphisms in 282 patients and 232 control samples, and
in 271 patients and 250 controls, respectively. In total, 544
cases were included in the study. The genotype frequencies
of the rs2910164 polymorphism were in agreement with the
Hardy-Weinberg equilibrium (HWE) in cases and controls.
In contrast, rs767649 genotype frequencies exhibited devia-
tions from HWE in both groups (Table 2). It is unlikely that
these deviations were due to genotyping errors, as they were
confirmed by using a different method involving twenty ran-
domly selected patients. Table 1 demonstrates the clinical
and demographic characteristics of the patient and control
groups. The patient and control groups differed significantly
in terms of age and sex (P<0.001 and P=0.003, respectively).



Table 1. Demographic and clinical characteristics of study groups.

Variable

Case (N=284)

Control (N=260)

p-value

Age (years), (mean = SD) 46 = 14.8 37 +16.4 <0.001
Sex

Female N (%) 146 (51.4) 165 (63.2) 0.005
Male N (%) 138 (48.6) 95 (36.4)
Age of onset (years), (mean = SD) 30 = 15.6 -
Duration of disease (years), (mean = SD) 16 = 12.5 -
PASI (mean = SD) 7.9 = 8.2 -
PASI

Positive family history n (%) 126 (44.4) -
Distribution

Scalp 185 (65.1) -
Nail 105 (37) -
Genital 50 (17.6) -
Joint 47 (16.5) -
Psoriatic arthritis 68 (23.9) -
Type of psoriasis N (%)

Plaque 226 (79.6) -
Guttate 1(0.4) -
Inverse 6 (2.1) -
Erythrodermic 4(1.4) -
Palmoplantar 10 (3.5) -
Localized pustular 7 (2.5) -
Generalized pustular 1(0.4) -
Mix 29 (10.2) -

PASI, Psoriasis Area and Severity Index, The Mann-Whitney test and the chi-square test were used to compare age and sex, respectively,

between the groups.

Genotype and Allele Frequencies between
Psoriasis Patients and Controls

Table 2 presents a summary of the genotype and allele dis-
tribution between psoriasis patients and the control group.
The results indicate that the rs2910164 C allele, CC, and GC
genotype frequencies were significantly higher in the patient
group compared to the control group (P<0.001). In addition,
while similar significance was observed in the dominant and
recessive models (P<0.001), no significant association was
observed in the overdominant model (P=0.114).

For the Rs767649 polymorphism, the frequencies of the
A allele (P=0.005) and the AA genotype (P=0.011) were
significantly higher in the control group compared to the
patient group. A borderline significant association was iden-
tified in the dominant model (P=0.049), while a significant
difference was observed in the recessive model (P=0.019)
(Table 2).

Binary logistic regression analysis was then performed
including possible co-founders (age and sex). The data ob-

tained after logistic regression analysis revealed that the GC

genotype increased the risk of disease 3.83-fold and the CC
genotype 5.22-fold compared to the rs2910164 GG geno-
type (P<0.001). While significance remained in the dominant
and recessive models (P<0.001), no significant association
was observed in the overdominant model (P=0.145). In
addition, the AA genotype of the rs767649 polymorphism
was associated with a 2.2-fold reduction in disease risk
compared to the TT genotype (P=0.002). Borderline signif-
icance was observed in the dominant and recessive models
for rs767649 polymorphism (P=0.012 and P=0.010, respec-
tively) (Table 2).

Distribution of Genotype and Allele Frequencies

in Patients With and Without Psoriatic Arthritis

There was no significant difference in genotype and al-
lele frequencies between patients with and without pso-
riatic arthritis (P>0.05). When each of these groups was
compared separately with the control group, the fre-
quencies of the C allele (P<0.001 for both groups), GC
genotype (P=0.002 for the group with psoriatic arthritis,
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Table 2. Distribution of genotype and allele frequencies between psoriasis patients and controls.

Adjusted
Genotypes Controls
and alleles Cases N (%) N (%) OR (95%CI) p-value AOR (99% CI) p-value

Rs2910164

GG 31 (11) 82 (32.8) Ref

GC 132 (46.8) 100 (40) 3.49 <0.001 3.83 <0.001
(2.14-5.69) (1.91-7.71)

CC 119 (42.2) 68 (27.2) 4.63 <0.001 5.22 <0.001
(2.78-7.70) (2.51-10.86)

GC+CC vs GG 251 (89) 168 (67.2) 3.95 <0.001 4.3 (2.24-8.26) <0.001

(Dominant (2.50-6.24)

Model)

GG+GC vs CC 163 (57.8) 182 (72.8) 0.51 <0.001 0.49 <0.001

(Recessive (0.36-0.74) (0.29-0.82)

Model)

GG+CC vs GC 150 (53.2) 150 (60) 0.76 0.114 0.76 0.145

(Overdominant (0.54-1.07) (0.47-1.23)

Model)

G 194 (34.4) 264 (52.8)

C 370 (65.6) 236 (47.2) 2.13 <0.001
(1.67-2.73)

HWE: 0.711 HWE: 0.048

Rs767649

TT 116 (42.8) 86 (34.4)

TA 97 (35.8) 88 (35.2) 0.82 0.324 0.74 0.182
(0.55-1.22) (0.41-1.32)

AA 58 (21.4) 76 (30.4) 0.57 0.011 0.46 0.002
(0.36-0.88) (0.24-0.88)

TA+AA vs TT 155 (57.2) 164 (65.6) 0.70 0.049 0.60 0.012

(Dominant (0.49-0.99) (0.36-1.02)

Model)

TT+TA vs AA 213 (78.6) 174 (69.6) 1.60 0.019 1.76 (1-3.09) 0.010

(Recessive (1.08-2.38)

Model)

TT+AA vs TA 174 (64.2) 162 (64.8) 0.97 0.888 0.99 0.989

(Overdominant (0.68-1.40) (0.60-1.65)

Model)

T 329 (60.7) 260 (52) Ref

A 213 (39.3) 240 (48) 0.70 0.005
(0.55-0,90)

HWE: 0.012 HWE: 0.003

OR, odds ratio; AOR, adjusted odds ratio, 95% CI, 95% confidence intervals. Chi-square test was used to compare genotype and allele fre-
quencies between groups. The AOR with their 99 % Cls was estimated by binary logistic regression models after controlling for age and sex.

P<0.001 for the group without psoriatic arthritis), and
CC genotype (P<0.001 for both groups) were found to be
higher compared to the control group (Tables 3 and 4).
On the other hand, no significant difference was ob-
served between the group with psoriatic arthritis and
the control group in terms of rs767649 polymorphism
(P>0.05) (Table 3). However, when psoriasis patients
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without psoriatic arthritis were compared with the
control group, AA genotype (P=0.020) and A allele fre-
quency (P=0.008) were significantly higher in the con-
trol group, while there was borderline significance in
the dominant (P=0.049) and recessive model (P=0.042)
(Table 4). Similar results were obtained in logistic regres-

sion analysis including age and sex (Tables 3 and 4).



Table 3. Distribution of genotype and allele frequencies between patients with psoriatic
arthritis and controls.

Patients with Adjusted
Genotypes psoriatic Controls
and alleles arthritis (%) N (%) OR (95 %CI) p-value AOR (99% CI) p-value

Rs2910164

GG 7 (10.3) 82 (32.8)

GC 32 (47.1) 100 (40) 3.75 0.002 4.67 0.002
(1.57-8.93) (1.34-16.42)

CC 29 (42.6) 68 (27.2) 4.99 <0.001 6.53 <0.001
(2.06-12.11) (1.82-23.40)

GC+CC vs GG 61 (89.7) 168 (67.2) 4.25 <0.001 5.41 <0.001

(Dominant (1.86-9.71) (1.64-17.84)

Model)

GG+GC vs CC 39 (57.4) 182 (72.8) 0.50 0.014 0.46 0.009

(Recessive (0.29-0.88) (0.21-0.99)

Model)

GG+CC vs GC 36 (52.9) 150 (60) 0.75 0.295 0.76 0.348

(Overdominant (0.44-1.29) (0.36-1.60)

Model)

G 46 (33.8) 264 (52.8)

C 90 (66.2) 236 (47.2) 2.19 <0.001
(1.47-3.25)

Rs767649

TT 27 (40.9) 86 (34.4)

TA 26 (39.4) 88 (35.2) 0.94 0.847 0.86 0.653
(0.51-1.74) (0.36-2.07)

AA 13 (19.7) 76 (30.4) 0.55 0.100 0.52 0.098
(0.26-1.13) (0.19-1.44)

TA+AA vs TT 39 (59.1) 164 (65.6) 0.76 0.326 0.69 0.218

(Dominant (0.44-1.32) (0.31-1.51)

Model)

TT+TA vs AA 53 (80.3) 174 (69.6) 1.78 0.086 1.68 0.139

(Recessive (0.92-3.46) (0.68-4.16)

Model)

TT+AA vs TA 40 (60.6) 162 (64.8) 0.84 0.528 0.87 0.641

(Overdominant (0.48-1.46) (0.41-1.87)

Model)

T 80 (60.6) 270 (52.9)

A 52 (39.4) 240 (47.1) 0.73 0.115
(0.50-1.08)

OR, odds ratio; AOR, adjusted odds ratio, 95% CI, 95% confidence intervals. Chi-squared test was used to compare genotype and allele fre-
quencies between groups. The AOR with their 99 % CIs was estimated by binary logistic regression models after controlling for age and sex.

Relationship between Genotypes and Clinical
Parameters

Table 5 depicts the data on the association between clinical
parameters and genotypes. Accordingly, a significant asso-
ciation was found between age at disease onset and both
polymorphisms (P=0.006 for rs2910164 and P=0.045 for
rs767649). Post hoc analyses showed that the GC (P=0.004)

and CC (P=0.047) genotypes were associated with an earlier
age at disease onset compared to the rs2910164 GG gen-
otype. On the other hand, post hoc analyses for rs767649
showed that there was no significant association between
age at disease onset and genotypes.

The genotype distribution of those with a PASI <10 and
those with a PASI >10 showed that rs2910164 polymorphism
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Table 4. Distribution of genotype and allele frequencies between patients without
psoriatic arthritis and controls.

Adjusted

Genotypes Patients without Controls
and alleles psoriatic arthritis (%) N (%) OR (95 %CI) p-value | AOR (99% CI) p-value
Rs2910164
GG 24 (11.2) 82 (32.8) Ref Ref
GC 100 (46.7) 100 (40) 3.42 (2-5.82) <0.001 | 3.44 (1.63-7.27) | <0.001
CC 90 (42.1) 68 (27.2) 4.52 (2.6-7.86) | <0.001 4.65 <0.001

(2.12-10.18)
GC+CC vs GG 190 (88.8) 168 (67.2) | 3.86(2.34-6.37) | <0.001 | 3.86 (1.91-7.76) | <0.001
(Dominant
Model)
GG+GC vs CC 124 (57.9) 182 (72.8) | 0.52(0.35-0.76) | 0.001 | 0.51(0.29-0.89) 0.002
(Recessive Model)
GG+CC vs GC 114 (53.3) 150 (60) 0.76 (0.53-1.10) | 0.145 | 0.75(0.45-1.27) 0.162
(Overdominant
Model)
G 148 (34.6) 264 (52.8) Ref
C 280 (65.4) 236 (47.2) | 2.11 (1.62-2.76) | <0.001
Rs767649
T 89 (43.4) 86 (34.4) Ref
TA 71 (34.6) 88 (35.2) 0.78 (0.51-1.20) | 0.257 | 0.71 (0.38-1.34) 0.164
AA 45 (22) 76 (30.4) 0.57 (0.36-0.92) | 0.020 | 0.46 (0.23-0.92) 0.004
TA+AA vs TT 116 (56.6) 164 (65.6) | 0.68 (0.47-0.99) | 0.049 | 0.60 (0.34-1.04) 0.017
(Dominant
Model)
TT+TA vs AA 160 (78) 174 (69.6) | 1.55(1.01-2.38) | 0.042 | 1.76 (0.96-3.23) 0.016
(Recessive Model)
TT+AA vs TA 134 (65.4) 162 (64.8) | 1.03 (0.70-1.51) | 0.900 | 1.03 (0.60-1.78) 0.874
(Overdominant
Model)
T 249 (60.7) 260 (52) Ref
A 161 (39.3) 240 (48) 0.70 (0.54-0.91) | 0.008

OR, odds ratio; AOR, adjusted odds ratio, 95% CI, 95% confidence intervals. Chi-squared test was used to compare genotype and allele fre-
quencies between groups. The AOR with their 99 % Cls was estimated by binary logistic regression models after controlling for age and sex.

was associated with PASI score (P=0.024) (Table 5). Post
hoc analysis revealed that the frequency of individuals with
a PASI >10 was significantly higher in those carrying the
CC genotype compared to the GC genotype (P=0.010). No
significant association was found between polymorphisms
and other clinical parameters. When only patients with pso-
riatic arthritis were evaluated, no significant association was
found between clinical parameters and genotypes (P>0.035).
In contrast, when only psoriasis patients without psoriatic
arthritis were evaluated, rs2910164 polymorphism was as-
sociated with age at disease onset (P=0.025) and PASI score
(P=0.013), similar to the entire patient group.
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Discussion

miR-146a and miR-155 have been proposed to regulate ke-
ratinocyte proliferation and differentiation as well as the
immune response and inflammatory processes. Furthermore,
studies have shown that their expression levels vary in psori-
asis patients [11,28-30]. In this study, we assessed the associ-
ation between miR-146a rs2910164 and miR-155 rs767649
variants with the development of psoriasis/psoriatic arthritis
and clinical features of the disease in the Turkish population.
Our data demonstrated that the GC and CC genotypes and
the C allele of the rs2910164 polymorphism were strongly



Table 5. Genotype frequencies of rs2910164 and rs767649 in psoriasis patients grouped
according to clinical characteristics.

Rs2910164

Variations

Rs767649

Genotypes
Sex
Female N (%) 18 (12.3) 70 (47.9) 58(39.7) 0.602 |59 (41.3) |57 (39.9) 27 (18.9) 0.291
Male N (%) 13 (9.6) 62 (45.6) 61 (44.9) 57 (44.5) |40 (31.3) 31 (24.2)
Age at onset 37.7+16.3 | 27.9+14.5 30.3+16.2 0.006 |27.3+13.6 | 31.3+16.6 33+16.6 0.045
(mean = SD)
PASI mean 7.5+8.4 7+7.4 9.2+8.9 0.114 | 8.8+9.4 7+7.4 7.9+7.5 0.288
PASI
<10 24 (12.1) 101(50.8) 74 (37.2) 0.024 |79 (41.4) |70 (36.6) 42 (22) 0.709
>10 7 (8.5) 30 (36.6) 45 (54.9) 37 (46.8) |26 (32.9) 16 (20.3)
Family history
No 19 (12.1) 73 (46.5) 65 (41.4) 0.796 |57 (37.7) |58 (38.4) 36 (23.8) |0.162
Yes 12 (9.6) 59 (47.2 54 (43.2) 59 (49.2) |39 (32.5) 22 (18.3
Psoriatic arthritis
No 24 (11.2) 100(46.7) 90 (42.1) 0.978 | 89 (43.4) |71 (34.6) 45 (22) 0.776
Yes 7 (10.3) 32 (47.1) 29 (42.6) 27 (40.9) |26 (39.4) 13 (19.7)

PASI, Psoriasis Area and Severity Index, One-way ANOVA test (for continuous variables) or chi-square test (for categorical variables) was

used to compare clinical characteristics between groups.

associated with susceptibility to the disease in our popula-
tion (Table 2). On the other hand, the AA genotype and the
A allele of the rs767649 polymorphism were associated with
a reduced risk of developing psoriasis (Table 2).

A number of studies have shown that changes in miR-146a
expression and polymorphisms of the gene encoding miR-
146a are associated with many diseases, especially various
types of cancer and autoimmune diseases [13,17,20,22,31].
A research study conducted in the Han Chinese popula-
tion investigated the association between psoriasis and the
rs2910164 polymorphism. This study found that the G allele
was associated with an elevated risk of psoriasis [16]. Sim-
ilarly, the G allele was discovered to be associated with an
enhanced susceptibility to psoriasis and psoriatic arthritis in
Italian patients [13]. In a further study conducted on Cauca-
sian individuals in Sweden, it was reported that the CC gen-
otype was found to be protective against psoriasis in parallel
with these studies [32]. In contrast, Maharaj et al. reported
that the C allele was associated with the risk of psoriatic ar-
thritis within the Indian population [15]. A meta-analysis of
the aforementioned studies indicated that the CC genotype
was related with a low risk of developing psoriasis [23]. The
data obtained from the present study were consistent with
the data of Maharaj et al.[15] but different from the results
of other studies. We think that the most important reason
for the discordance between the results is due to ethnicity

differences. Indeed, NCBI data reveal that allele frequencies

for this polymorphism are highly variable between ethnic
groups. For example, in East Asian populations including
China, allele C is a major allele (allele frequency (AF): 0.62),
while in European populations allele C is a minor allele (AF:
0.23). In our study, the minor allele was C allele, and its
frequency in the control group was 0.47. According to NCBI
data, it seems to be closest to the frequency in the African
population (C allele frequency: 0.37-0.44) [33]. The study by
Mabharaj et al., with whose results ours are compatible, was
also conducted on individuals of South African origin [15].
Since allele frequencies can differ markedly among popu-
lations, the generalizability of our findings may be limited.
Therefore, replication of these associations in other ethnic
groups will be important to clarify potential population-
specific genetic effects.

The rs2910164 C allele causes a mismatch in the hair-
pin of the pre-miRNA, which alters the minimum free en-
ergy of the molecule (—43.1 kcal/mol for the G allele, -40.3
kcal/mol for the C allele) and makes the secondary struc-
ture less stable and/or efficient. [34,35]. Jazdzewski et al.
observed a greater decrease in IRAK and TRAF-6 luciferase
levels in cells treated with plasmids carrying the miR-146a
G allele compared to those carrying the miR-146a C allele
[34]. Therefore, carriers of the rs2910164 C allele may have
decreased inhibition of IRAK and TRAF6 proteins, which
are key players in the proinflammatory signaling cascade.

This may lead to an increased inflammatory response and
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predisposition to psoriasis in carriers of the rs2910164
C allele, which supports our findings.

Some studies have reported an increase in miR-155 ex-
pression in various samples obtained from psoriasis patients,
including skin tissue, peripheral blood mononuclear cells,
and serum [28,29]. However, no study investigating the re-
lationship between susceptibility to psoriasis and miR-155
polymorphisms was found in the literature. Nevertheless, the
miR-155 rs767649 polymorphism has been investigated in re-
lation to autoimmune diseases such as rheumatoid arthritis,
Behget’s disease, multiple sclerosis, systemic lupus erythemato-
sus (SLE), and various cancers [36-45]. The TT genotype and
T allele in two studies on SLE [36,37], the T allele in multiple
sclerosis [38], and the TT genotype in Behget’s disease [39]
and rheumatoid arthritis [41] were found to be associated
with an increased risk. Similarly, the AA genotype and A al-
lele were reported to be protective in another study conducted
on rheumatoid arthritis patients [40]. In our study, the AA
genotype and A allele were associated with a lower risk of
psoriasis development. Our results appear to be consistent
with those of other studies [36-44] . There are some studies in
the literature showing that rs767649 polymorphism decreases
miR-155 expression [41,44]. Consequently, it is possible to
conclude that the A allele/AA genotype is associated with
decreased miR-155 expression. Although further functional
studies are required to confirm this association, it is plausible
that decreased miR-155 expression may be associated with
increased SOCS1 expression (a negative regulator of the JAK/
STAT pathway and an inhibitor of IL17), which may subse-
quently result in a reduced risk of psoriasis through reduced
cytokine release and inflammation.

Analyzing the relationship between clinical findings and these
polymorphisms, it was observed that the allele and genotype
frequencies of both polymorphisms were not different between
the patient groups with and without psoriatic arthritis (P>0.05).
However, the C allele, GC and CC genotypes of rs2910164 poly-
morphism were found to be higher in the patient groups with and
without psoriatic arthritis compared to the control group (Tables
3 4). When the same comparison was made for the rs767649
polymorphism, the A allele and the AA genotype were found to
be higher in the control group compared to psoriasis patients
without psoriatic arthritis (Table 4). Besides the common mech-
anisms involved in developing psoriasis and psoriatic arthritis,
mechanisms associated only with developing psoriatic arthritis
have been reported [46]. Our results suggest that these two poly-
morphisms may play a role in the development of these diseases
through the above-mentioned common mechanisms leading to
increased inflammation, but they do not contribute additionally
to the development of psoriatic arthritis in patients with psoria-
sis. However, we should note that the number of patients with
psoriatic arthritis in our study was relatively small, and this lim-

itation should be taken into account when evaluating the results
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regarding the relationship between polymorphisms and the de-
velopment of psoriatic arthritis. Furthermore, the rs2910164 GC
and CC genotypes and the rs767649 TT genotype were related
with an earlier age at disease onset, while the rs2910164 CC gen-
otype was associated with a higher PASI score (Table 5). Lim-
itations of our study include the small number of patients with
psoriatic arthritis and the lack of functional studies on the poten-

tial mechanisms of action of these polymorphisms.

Conclusion

In summary, the present study revealed that miR-146a
rs2910164 and miR-155 rs767649 polymorphisms predis-
pose to psoriasis in our study group. However, these vari-
ants were not associated with the development of psoriatic
arthritis in psoriasis patients. Nevertheless, the rs2910164
polymorphism was associated with earlier age at onset and
higher PASI score. Future studies in larger and ethnically di-
verse populations are warranted to validate these findings
and to clarify their potential implications for risk stratifica-

tion and personalized management in psoriasis.
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