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Assessment of Gap Junction Protein Beta-2 rs3751385
Gene Polymorphism in Psoriasis Vulgaris
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Abstract

Background: Gap junction protein beta 2 (GJB2) upregulation in
psoriasis transcriptome analysis as well as connexin 26 (Cx26, encod-
ed by GJB2) expression upregulation in psoriatic plaques has already
been substantiated. GJB2 rs72474224 and rs3751385 have been cor-
related with psoriasis vulgaris incidence in Chinese populations. Here
we study the effect of rs3751385 in patients suffering from psoriasis
vulgaris in a Caucasian Greek population at the prefecture of Thrace
in Northern Greece.

Methods: One hundred and seventy-three (111 males and 62 females)
psoriatic patients (108 were of early-onset psoriasis) and 171 matched
controls were included in the study. Genomic DNA was extracted
from peripheral blood leukocytes and genotyping was carried out by
polymerase chain reaction-restriction-fragment length polymorphism
(PCR-RFLP).

Results: A statistically significant lower frequency of C/T genotype
in late-onset male psoriasis vulgaris (P = 0.029) as well as of T allele
in female early-onset psoriasis vulgaris (P = 0.049) were ascertained.

Conclusions: On condition that all other genetic or environmental
factors remain stable, the existence and possible interaction be-
tween GJB2 rs3751385 C and T alleles in male psoriatic patients
may be considered as protective gene component against late-on-
set psoriasis appearance, while presence of the T allele in female
might block the histogenetic mechanisms of early-onset psoriasis
lesions.
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Introduction

Psoriasis is a genetically determined lifelong disease whose
genetic component interacts with environmental triggers [1-4].
Psoriasis recurrence in first-degree relatives of patients suffer-
ing from the disease is about 10 times greater than that in gen-
eral population [5]. Genome-wide association studies (GWAS)
have revealed the possible correlation of psoriasis with a link-
age between a multifactorial genetic predisposition and certain
haplotypes of human leukocytes antigens (HLAs) [6]. Classi-
cal major histocompatibility complex alleles studies suggested
a strong association of early-onset psoriasis with HLA-Cw6,
the primary PSORI risk allele [7]. Genetic and phenotypic
heterogeneity of psoriasis as well as high number of involved
genes with low penetrance, constitute factors that obscure the
recognition of clearly defined inheritance patterns of psoriasis
and thus make it difficult to determine the extent of contribu-
tion of non-major histocompatibility complex loci [8, 9]. At
least 20 possible loci, located on 15 different chromosomes,
have been suggested as related to psoriasis [10]. Specific ge-
netic polymorphisms in candidate genes have been indicated
as implicated in the pathogenesis of psoriasis vulgaris [10, 11].
A gap junction network, consisting of connexin protein
subunits, is a major component of epidermis cell-cell commu-
nication. Gap junctions rule cell-cell communication within
cells in multicellular organisms. This communication is nec-
essary for maintaining cellular homeostasis, ensuring cell re-
actions to stimuli and controlling cellular growth and tissue
structural development [12, 13]. Vertebrate gap junction chan-
nels are formed by various combinations of several connexins
[14]. Connexons or connexin hemichannels are connexin hex-
amers that appear at gap junction domains of cell membranes,
where the intercellular space constitutes a pore, 2 - 3 nm wide.
Gap junctions in invertebrates are formed by transmembrane
proteins, defined as innexins. Formation of a channel through
cell membrane is performed by a group of innexins that consti-
tute an innexon [14]. In a similar way, in vertebrates, pannexins
constitute a family of proteins, homologous to invertebrate in-
nexins; six pannexin subunits form a pannexon, a cell membrane
channel, a main enabler of extracellular ATP release [15-17].
Gap junctions are defined as non-specific pores connecting
adjacent cells but also as integral membrane proteins that enable
direct cytoplasmic exchange of ions and low molecular weight
(up to 1 kDa) metabolites through the pores [17]. Different con-
nexins correspond to different pore diameter. To date, 21 con-
nexins have been identified in humans. Connexins are character-
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ized by a common sequence of structural elements, consisting of
four hydrophobic transmembrane (M1-M4), two extracellular
(E1, E2), three cytoplasmic domains, comprising amino-termi-
nus (NT), cytoplasmic loop (CL) and carboxy-terminus (CT).
CL and CT are virtually specific to each connexin isoform. Us-
ing immunostaining and immunoblotting, Cx43, Cx26, Cx31,
Cx37, Cx30, Cx30.3 have been isolated from human epidermis,
Cx43, Cx26 from hair follicle, Cx43 from sebaceous glands,
Cx31, Cx26 from eccrine sweat glands and finally, CX43, Cx40
from dermal fibroblasts. Cx26 (13q11-q12) has been expressed
in the inner ear, mammary gland, liver, mucous membranes, kid-
ney, pancreas, intestine, skin and appendages [18-20].

F142L mutation of GJB2 gene has been incriminated in
bilateral, profound, sensorineural hearing loss in association
with an original spectrum of mucocutaneous semeiology.
More precisely, a 2-year-old Caucasian female presented with
periorificial and truncal erythematous patches, scaly plaques
involving the face, upper extremities, external genital organs,
gluteal region, perineum, pubic area, crusted plaques of the
scalp, bilateral gluteal calcinosis cutis, scaling-obstruction of
external auditory canals as well as development of granuloma-
tous tissue around a gastrostomy [21]. ¢3 LG>A (p.G11R) mu-
tation of GJB6 gene (encoding connexin-30) has been incrimi-
nated for an autosomal dominant hidrotic dysplasia, including
alopecia, palmoplantar hyperkeratosis and transverse curvature
along the longitudinal axis of the nail (Clouston syndrome)
[22]. Four mutations of GJB6 (C11R, V37E, D50N, A88V)
as well as mutations in GJA1 (V41L) and GJB2 (r127H) have
been related to Clouston syndrome [23, 24].

Mutant R75W of GJB2 (C>A) has been established as the
basis of a heterozygous missense mutation, leading to func-
tional defects of Cx26, clinically appearing in form of domi-
nant deaf-mutism and palmoplantar keratoderma [24]. D66H
missense mutation of GJB2 is responsible for mutilating kera-
toderma and sensorineural deafness (Vohwinkel’s syndrome)
[25]. Bart-Pumphrey syndrome (white discoloration of the
nails, knuckle verrucous growths, hearing loss, palmoplantar
keratoderma) is genetically encoded by a heterozygous sub-
stitution C to A, leading to a non-conservative replacement of
asparagine 54 with a negatively charged lysine (N54K) in the
first extracellular loop of Cx26 [26]. D50Y is the most frequent
among at least nine GJB2 mutations, possibly incriminated
in the process of keratitis, ichthyosis and deafness syndrome
(KID), whose setting might include photophobia corneal neo-
vascularization and scarring, palmoplantar keratoderma, ich-
thyosis, squamous cell carcinoma of mouth lining [27]. Po-
rokeratotic eccrine ostial and dermal duct nevus (PEODDN)
syndrome, associated with the same mutations as those im-
plicated in KID syndrome, is characterized by coexistence of
dermal duct nevus, epidermal nevus and porokeratosis eccrine
ostial nevus. In this disorder, somatic Cx26 mutations may
produce linear bands of degenerated keratinocytes. Clinically,
brownish punctuate papules and plaques appear in a linear pat-
tern, especially on the extremities, usually at birth or childhood
and rarely in adults. Histologically, parakeratotic columns oc-
cupy epidermal invaginations and an underlying acrosyringeal
duct may be located at the base of the invagination [28-30].
PEODDN may be caused by p.Gly45Glu mutation (present
exclusively within the epidermis) in an equimolar ratio to the

Articles © The authors | Journal compilation © ] Clin Med Res and Elmer Press Inc™

wild type allele [28-30]. All of the pre-mentioned genetically
encoded syndromes (due to Cx26 mutations) are characterized
by hyperkeratotic thickening of certain skin areas, thus sug-
gesting implication of Cx26 in the rate of differentiation and
proliferation of the human epidermis [31-36].

High mRNA and protein levels of Cx26 have been detect-
ed by northern blot and immunofluorescence in fully mature
psoriatic plaques, but not in non lesional regions of psoriatic
patients or controls [31].

GJB2 1572474224 and rs3751385 have been previously
associated with psoriasis vulgaris in Chinese populations [37,
38]. Taking into consideration these data in association with
the lack of evidence in non-Chinese populations, we decided
to study the distribution of rs3751385 in psoriatic patients in
a Caucasian Greek population at the prefecture of Thrace in
Northern Greece.

Materials and Methods

Patients’ characteristics

One hundred and seventy-three consecutive psoriatic patients
examined at the University Clinic of Dermatology of the Uni-
versity General Hospital of Alexandroupolis in Thrace, North-
ern Greece, 111 males (64.9%) and 62 females (35.8%), were
included in this study. Patients were randomly selected, regard-
less of body mass characteristics. Patients’ age ranged from
15 to 90 years with a median age of 56.25 + 16.35 years. All
patients were clinically diagnosed and suffered from psoriasis
vulgaris. Regarding age of onset, 108 patients were character-
ized as early-onset, first diagnosed before the age of 40. Pso-
riasis patients with accompanying disease were excluded from
the study in order to avoid possible interactions with poten-
tially coexisting genetically determined dermatological disor-
ders. One hundred and seventy-one healthy unrelated subjects,
free from psoriasis, individually matched to patients by both
gender and age, were recruited as controls (111 males (64.9%)
and 60 females (35.1%)). There were no significant differences
in gender and age. Hardy-Weinberg equilibrium: controls 3> =
0.341, df =1, P=0.559, patients x* = 0.086, df = 1, P = 0.7609.
The characteristics of patients suffering from psoriasis vulgaris
are summarized in Table 1. This study was conducted in com-
pliance with the ethical standards of the responsible institution
on human subjects as well as with the Helsinki Declaration.

Methods

Genotyping: Genomic DNA was extracted from peripheral
blood leukocytes either using the kit Nucleospin® Blood of
Macherey-Nagel or by salting out [39]. Genotyping was carried
out by PCR-RFLP, using primers F’: 5’-GTTTAACGATTGC-
CCAGTT-3’ and R’: 5’-TAACAGCCTGGGGTCTCAGT-3".
The 276-bp long amplicon was subsequently digested with
Nhel and separated by electrophoresis in 2% agarose gel.
Three genotypes were defined, according to their distinct pat-
terns of bands: CC (276 bp), C/T (276, 187 and 93 bp) and TT
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Table 1. Characteristics of Patients With Psoriasis and Healthy Controls

Patients Controls P value

No. 173 171
Age (years; mean + SD) 48.97 £16.06 48.56 £ 15.96 0.810
Gender 0.884

Male 111 (64.2%) 111 (64.9%)

Female 62 (35.8%) 60 (35.1%)
Age onset

Early 108 (62.4%) -

Late 65 (37.6%) -

Hardy-Weinberg equilibrium. Controls: x2 = 0.341, df = 1, P = 0.559. Patients: x2 = 0.086, df = 1, P = 0.769.

(187 and 93 bp).
Statistical analysis

Statistical analysis was performed using Software Microsoft
Office Excel 2007 and Statistical Package for Social Sciences
(SPSS, version 16.0). The observed genotype distributions
were compared with those expected from Hardy-Weinberg
equilibrium using a standard y? test. Adjusted odds ratio (OR)
for the genotypes was calculated after correction for psoriasis
risk factors with binary logistic regression. All quantitative sta-
tistical analyses were carried out using the two-tailed Student’s
t-test. Data are presented as mean = SD. P < 0.05 was consid-
ered statistically significant.

Results

GJB2 gene is located at chromosome 13. Rs3751385: C>T is
located at the 3°UTR region of the GJB2 gene. Our study in-
cluded 173 patients suffering from psoriasis vulgaris, ranged
from 15 to 90 years of age, 111 males and 62 females, 108
with early-onset and 65 with late-onset psoriasis. Patients were
compared to 171 controls, individually matched to patients by
both gender and age, as described in “patients’ characteristics”
and summarized in Table 1.

The distribution of rs3751385 genotypes and alleles in pa-
tients suffering from psoriasis vulgaris and matched healthy
controls is shown in Table 2.

Comparison of the entire cohort of psoriatic patients with
controls revealed no statistically significant difference, regard-
ing distribution of the rs3751385 genotypes and alleles among
the entire cohort (%> = 3.033, df =2, P = 0.219 for genotypes;
> =2.913,df =1, P=0.088 for genotype recessive model; >
=2.919,df=1, P=0.088 for allele contrast).

When patients were stratified by gender, we observed that
neither male nor female psoriatic patients differ significantly
with controls (among males: y2 = 1.164, df = 2, P = 0.559 for
genotypes, ¥2 = 1.108, df = 1, P = 0.293 for recessive model,
¥2=0.883, df = 1, P = 0.347 for allele contrast and among fe-
males 2 = 2.630, df = 2, P = 0.269 for genotypes, x> = 2.109,
df =1, P = 0.146 for recessive model, y2 = 2.455, df =1, P =
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0.117 for allele contrast) (Table 2).

Subsequently, analysis was stratified according to sub-
jects’ age of psoriasis onset (Table 3 for early-onset psoriasis
and Table 4 for late-onset psoriasis). In Table 3, we present
data regarding patients with early-onset psoriasis: comparison
of the cohort of early-onset psoriasis versus matched controls
again detected no statistically significant differences between
the two groups (x2 = 2.047, df = 2, P = 0.359 for genotypes,
y?=1.227,df =1, P = 0.268 for recessive model, 3> = 1.619,
df =1, P =0.203 for allele contrast). Similarly, further strati-
fication of the early-onset cohort by gender did not show any
significant differences from controls for either male patients
(x*=0.047,df =2, P=0.977 for genotypes, x> = 0.000, df =1,
P =0.991 for recessive model, ¥ = 0.004, df = 1, P = 951 for
allele contrast).

Within female gender early-onset psoriasis, a statistically
significant higher frequency of the T allele was suggested in
controls vs. patients (x> = 3.858, df = 1, P = 0.049) (Table 3),
even though no statistically significant difference was detected
regarding genotypes (x*=4.190, df=2,P=0.123) and relevant
higher frequency for C/T genotype in controls vs. patients was
only marginally non-significant (y* = 3.264, df =1, P=0.071).

In Table 4, we present data regarding patients with late-
onset psoriasis. In late-onset psoriasis vulgaris cohort, no sta-
tistically significant differences were ascertained regarding
genotypes (x> = 3.418, df = 2, P = 0.181) or allele contrast
(x* =2.307, df = 1, P = 0.129), while the higher frequency of
C/T genotype in controls was marginally non-significant (y* =
3.134, df = 1, P = 0.077). In female gender late-onset psoria-
sis, no statistically significant differences were detected (y* =
0.193, df =2, P=0.908 for genotypes, x> =0.177,df=1,P=
0.674 for recessive model, > = 0.185, df = 1, P = 0.668 for al-
lele contrast). In contrast, in male gender late-onset psoriasis,
the observed differences were significant; more precisely, the
higher frequency of C/T genotype in controls was statistically
significant (y2 = 4.758, df = 1, P = 0.029 for recessive model),
while differences for genotype (x* = 5.469, df = 2, P = 0.065)
or allele contrast (y* = 3.483, df = 1, P = 0.062) were margin-
ally non-significant (Table 4).

Consequently, presence of the C/T genotype, that is inter-
action of C and T alleles in males might be considered as pro-
tective gene component against the appearance of late-onset
psoriasis, while presence of the T allele in females might block
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Table 2. Distribution of GJB-2 SNP Genotypes Among Patients With Psoriasis and Healthy Controls According to Subject’'s Gender

Controls* Patients* ORf 95% CI P value
Total
Genotype
C/C 111 (64.9%) 127 (73.4%) Ref.
C/T 55 (32.2%) 43 (24.9%) 0.68 0.42-1.10 0.113
T/T 5(2.9%) 3 (1.7%) 0.51 0.12-2.21 0.372
Recessive model
C/C 111 (64.9%) 127 (73.4%) Ref.
C/Tor T/T 60 (35.1%) 46 (26.6%) 0.67 0.42 - 1.06 0.087
Allele contrast
C 277 (81.0%) 297 (85.8%) Ref.
T 65 (19.0%) 49 (14.2%) 0.70 0.47 - 1.05 0.086
Males
Genotype
C/C 77 (69.4%) 84 (75.7%) Ref.
C/T 32 (28.8%) 25 (22.5%) 0.72 0.39-1.32 0.283
T/T 2 (1.8%) 2 (1.8%) 0.92 0.13 - 6.69 0.931
Recessive model
C/C 77 (69.4%) 84 (75.7%) Ref.
C/TorT/T 34 (30.6%) 27 (24.3%) 0.73 0.40-1.32 0.293
Allele contrast
C 186 (83.8%) 193 (86.9%) Ref.
T 36 (16.2%) 29 (13.1%) 0.78 0.46 - 1.32 0.349
Females
Genotype
C/C 34 (56.7%) 43 (69.4%) Ref.
C/T 23 (38.3%) 18 (29.0%) 0.62 0.29-1.34 0.227
T/T 3 (5.0%) 1 (1.6%) 0.26 0.03 - 2.64 0.256
Recessive model
C/C 34 (56.7%) 43 (69.4%) Ref.
C/Tor T/T 26 (43.3%) 19 (30.6%) 0.58 0.28 - 1.22 0.153
Allele contrast
C 91 (75.8%) 104 (83.9%) Ref.
T 29 (24.2%) 20 (16.1%) 0.61 032-1.15 0.123

Statistical significance for differences in genotype, G-containing genotype and allelic frequencies between patients with psoriasis vulgaris and healthy
controls: 1) x2 = 3.033, df =2, P = 0.219; x2 = 2.913, df = 1, P = 0.088; x2 = 2.919, df = 1, P = 0.088 among the entire cohort; 2) x2 = 1.164, df = 2,
P =0.559; x2=1.108, df = 1, P = 0.293; x2 = 0.883, df = 1, P = 0.347 among males; 3) x2 = 2.630, df = 2, P = 0.269; x2 = 2.109, df = 1, P = 0.146;
X2 = 2.455, df = 1, P = 0.117 among females. *Data are number of subjects and percentage (%). TAdjusted for age and gender. OR: odds ratio; Cl:
confidence interval.

histogenesis of early-onset psoriasis lesions. sults in obstinacy of an ulcerative situation of the hyperprolif-
erative epidermis. Kruppel-like factor 4 (Kl1f4) helps establish
the epidermal barrier in utero [32]. The above Klf4 activity

Discussion is simultaneously expressed with KIf4 caused proximal Cx26

promoter transcription repression, leading the downregulation
Recent experiments in juvenile and adult mice suggested the of Cx26 contribution. Heterozygous involucrin Cx26 keratino-
maintenance and insistence of connexin 26 expression that re- cytes ATP release was clearly more intensive than that of mice

Articles © The authors | Journal compilation © ] Clin Med Res and Elmer Press Inc™ www.jocmr.org 645



GJB2 rs3751385 in Psoriasis Vulgaris

J Clin Med Res.2019;11(9):642-650

Table 3. Distribution of GJB-2 SNP Genotypes Among Patients With Early-Onset Psoriasis and Healthy Controls According to

Subject’'s Gender

Controls* Early onset* ORf 95% CI P value
Total
Genotype
C/C 111 (64.9%) 77 (71.3%) Ref.f
C/T 55 (32.2%) 30 (27.8%) 0.76 0.44-1.32 0.331
T/T 5(2.9%) 1 (0.9%) 0.34 0.04-3.11 0.336
Recessive model
C/C 111 (64.9%) 77 (71.3%) Ref.
C/Tor T/T 60 (35.1%) 31 (28.7%) 0.73 042 -1.26 0.254
Allele contrast
C 277 (81.0%) 184 (85.2%) Ref.
T 65 (19.0%) 32 (14.8%) 0.74 0.46 - 1.19 0.216
Males
Genotype
C/C 77 (69.4%) 50 (69.4%) Ref.
C/T 32 (28.8%) 21 (29.2%) 1.04 0.53-2.05 0914
T/T 2 (1.8%) 1 (1.4%) 0.95 0.08 - 12.07 0.968
Recessive model
C/C 77 (69.4%) 50 (69.4%) Ref.
C/Tor T/T 34 (30.6%) 22 (30.6%) 1.03 0.53-2.02 0.923
Allele contrast
C 186 (83.8%) 121 (84.0%) Ref.
T 36 (16.2%) 23 (16.0%) 1.02 0.57 - 1.85 0.940
Females
Genotype
C/C 34 (56.7%) 27 (75.0%) Ref.
C/T 23 (38.3%) 9 (25.0%) 0.42 0.16 - 1.09 0.076
T/T 3 (5.0%) 0 (0.0%) - - -
Recessive model
C/C 34 (56.7%) 27 (75.0%) Ref.
C/Tor T/T 26 (43.3%) 9 (25.0%) 0.44 0.18 - 1.08 0.074
Allele contrast
C 91 (75.8%) 63 (87.5%) Ref.
T 29 (24.2%) 9 (12.5%) 0.41 0.18 - 0.95 0.038%

Statistical significance for differences in genotype, G-containing genotype and allelic frequencies between patients with early onset psoriasis and
healthy controls: 1) x2 = 2.047, df =2, P = 0.359; x2 = 1.227, df = 1, P = 0.268; x2 = 1.619, df = 1, P = 0.203 among the entire cohort; 2) x2 = 0.047,
df =2, P =0.977; x2 = 0.000, df = 1, P = 0.991; x? = 0.004, df = 1, P = 0.951 among males; 3) x? = 4.190, df =2, P = 0.123; 2 = 3.264, df = 1, P =
0.071; x2 = 3.858, df = 1, P = 0.049 among females. *Data are number of subjects and percentage (%). TAdjusted for age and gender. ¥Statistically

significant P values. OR: odds ratio; Cl: confidence interval.

controls, thus upregulating epidermal differentiation and there-
fore being implicated in the histogenesis of the hyperkeratotic
psoriasiform plaques [32]. Consequently, the possible role of
carbenoxolone (an ATP-release suppressing blocker of gap
junction and hemi-channel) in hyperkeratotic diseases man-
agement has to be searched in the future. Immunocytochemi-

cal studies demonstrated the upregulation of Cx26 expression
in psoriatic plaques [20, 31, 40].

Transcriptome analysis in psoriasis has indicated upregu-
lation of GJB2 [41]. Psoriatic plaques cutaneous flora modifi-
cations may trigger upgrade connexin26 activity [20, 42]. S.
aureus isolated peptidoglycan (in contrast to that isolated from
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Table 4. Distribution of GJB-2 SNP Genotypes Among Patients With Late-Onset Psoriasis and Healthy Controls According to Sub-

ject's Gender

Controls* Late onset* ORf 95% CI P value
Total
Genotype
C/C 111 (64.9%) 50 (76.9%) Ref.f
C/T 55 (32.2%) 13 (20.0%) 0.56 0.26 - 1.19 0.134
T/T 5(2.9%) 2 (3.1%) 0.64 0.10 - 3.96 0.632
Recessive model
C/C 111 (64.9%) 50 (76.9%) Ref.
C/Tor T/T 60 (35.1%) 15 (23.1%) 0.57 0.27 - 1.17 0.127
Allele contrast
C 277 (81.0%) 113 (86.9%) Ref.
T 65 (19.0%) 17 (13.1%) 0.63 0.33-1.19 0.155
Males
Genotype
C/C 77 (69.4%) 34 (87.2%) Ref.
C/T 32 (28.8%) 4 (10.3%) 0.22 0.07 - 0.77 0.017%
T/T 2 (1.8%) 1 (2.6%) 0.43 0.03-6.71 0.547
Recessive model
C/C 77 (69.4%) 34 (87.2%) Ref.
C/Tor T/T 34 (30.6%) 5(12.8%) 0.24 0.08 - 0.77 0.016%
Allele contrast
C 186 (83.8%) 72 (92.3%) Ref.
T 36 (16.2%) 6 (7.7%) 0.31 0.12-0.85 0.023%
Females
Genotype
C/C 34 (56.7%) 16 (61.5%) Ref.
C/T 23 (38.3%) 9 (34.6%) 1.37 0.45-4.19 0.583
T/T 3 (5.0%) 1 (3.8%) 0.99 0.09 - 11.68 0.999
Recessive model
C/C 34 (56.7%) 16 (61.5%) Ref.
C/Tor T/T 26 (43.3%) 10 (38.5%) 1.32 0.45 - 3.86 0.618
Allele contrast
C 91 (75.8%) 41 (78.8%) Ref.
T 29 (24.2%) 11 (21.1%) 1.18 0.49 - 2.82 0.668

Statistical significance for differences in genotype, G-containing genotype and allelic frequencies between patients with late onset psoriasis and
healthy controls: 1) x2 = 3.418, df =2, P =0.181; x2 = 3.134, df = 1, P = 0.077; x2 = 2.307, df = 1, P = 0.129 among the entire cohort; 2) x2 = 5.469,
df =2, P = 0.065; x? = 4.758, df = 1, P = 0.029; x? = 3.483, df = 1, P = 0.062 among males; 3) x? = 0.193, df =2, P = 0.908; 2 = 0.177,df =1, P =

0.674; x2=0.185, df = 1, P = 0.668 among females. *Data are number of su
significant P values. OR: odds ratio; Cl: confidence interval.

the skin commensal E. epidermidis) stimulates HaCa T cells to
strengthen Cx26 expression. The above peptidoglycan action
was correlated with modifying IL-6 induction, whose activity
was blocked by connexin hemichannel blockers [20, 43].

The DFNBI locus at chromosome 13ql1-ql12 contains
two genes: GJB2 (gap junction protein beta 2) and GJB6 (gap

bjects and percentage (%). TAdjusted for age and gender. tStatistically

junction protein beta 6), whose mutations constitute the most
frequent causes of (autosomal recessive non-syndromic hear-
ing loss (ARNSHL). More precisely, the GJIB2 SNP rs3751385
was included among the statistically significant more frequent
SNPs in deaf patients vs. healthy controls [44-47].

GJB1 and GJB3 genes have also been found mutated in
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patients suffering from either non-syndromic or syndromic
deafness, suggesting possible involvement of the correspond-
ing proteins connexin 32 (GJB1) and connexin 31 (GJB3) in
embryology, histogenesis and function of the auditory system
structural components [48].

In a case-control study in psoriasis vulgaris in a Chinese
Han population, GJB2 rs72474224 SNP was suggested statisti-
cally significantly different between patients and controls, with
the T allele being preferentially associated with psoriasis ap-
pearance susceptibility. Rs72474224 may cause conversion of
valine to isoleucine at amino acid 37 of the GJB2 protein. Iso-
leucine has an additional methyl group compared to valine and
this structural peculiarity may influence the functional mission
of the Cx26 gap junction channel pore [37]. In another study
in a Chinese population, a decreased frequency of the GJB2
rs3751385 C allele in psoriatic patients was statistically sig-
nificant [38].

In our study, we observed statistically significant: lower
frequency of the C/T genotype in male patients with late-onset
psoriasis vulgaris and lower frequency of the T allele in female
patients with early-onset form of the disease. GJB2 rs3751385
C/T is located at the 3’UTR region of GJB2 gene. 3’UTRs are
considerably longer than their 5’UTR counterparts, suggesting
a more significant potential for gene regulation, as alternative
polyadenylation, transcript cleavage and mRNA nuclear export
[49, 50]. 2-methoxyestradiol, an endogenous metabolite of es-
trogen is an in vitro inhibitor of both angiogenesis and prolif-
eration and migration of endothelial cells; all of the above occur
in psoriasis. This involvement of sex hormones in psoriasis vul-
garis may provide some ground for interpretation of the differ-
ences in distribution of genotypes in different genders [51, 52].
Early-onset psoriatic patients carriers of the HLA-Cwo6 allele
and late-onset psoriatic patients are characterized by clinical,
demographic, immunocytochemical and genetic differences
[53, 54]. Our results are incorporated in the above setting of the
two distinct subtypes of psoriasis vulgaris [55].

On condition that all other genetic or environmental fac-
tors remain stable, the presence and possible interaction be-
tween the two alleles in heterozygous males may be considered
as a protective gene component against late-onset psoriasis ap-
pearance while ascertainment of the T allele in females might
obstruct the appearance of early-onset psoriasis.

The number of patients and matched controls included in
our study constitutes a relatively small size sample. Further ad-
ditional studies would be extremely interesting and are needed
to reinforce our reported results.
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