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Purpose: Atopic dermatitis (AD) is a chronic, relapsing inflammatory disease, caused by
environmental and genetic factors, which lead to immunological abnormalities. Osteopontin
(OPN), also named secreted phosphoprotein 1 (SPP1), is a protein involved in the pathogen-
esis of numerous autoimmune and inflammatory conditions. However, its role in AD has not
been fully elucidated. Therefore, we aim to gain an insight into the role of OPN in AD
pathogenesis through investigating its gene single nucleotide polymorphisms (SNPs) and
their possible associations with disease clinical features.

Patients and Methods: A total of 182 Caucasian participants (45 AD patients and 137
gender- and age-matched controls) were studied. Genomic DNA was isolated from peripheral
blood samples. Genotyping for the rs1126616 C>T, rs1126772 A>G, rs9138 A>C, and
rs3841116 T>G SNPs was performed by real time polymerase chain reaction (RT-PCR).
Results: The frequency of the minor TT genotype and the T allele of rs1126616 C>T was
higher in AD patients compared to controls (P = 0.019, OD = 4.86, 95% CI = 1.46-16.20,
and P = 0.047, OR = 1.77, 95% CI = 1.04-3.00, respectively) and was associated with the
higher prevalence of asthma (P = 0.017, OR = 3.73, 95% CI = 0.71-19.67, and P = 0.004,
OR =3.96, 95% CI = 1.53-10.25, respectively). Likewise, the minor GG genotype and the
G allele of rs1126772 A>G were more frequent in AD patients (P = 0.026, OR = 3.27, 95%
CI = 1.29-8.33, and P = 0.013, OR = 1.94, 95% CI = 1.18-3.21, respectively) and were
associated with the increased incidence of asthma (P = 0.016, OR = 5.06, 95% CI = 1.14—
2249, and P = 0.002, OR = 4.40, 95% CI = 1.71-11.35, respectively). Furthermore,
haplotype frequency estimation determined the four-loci haplotype TGCT, as a significant
risk factor for AD compared to controls (P = 0.031, OR = 9.48, 95% CI = 1.23-71.91).
Conclusion: Our results suggest that the variation in the OPN gene might be associated
with AD and increased incidence of asthma in Caucasians. Further studies should be
conducted to look into the possible role of OPN as a biomarker for AD.
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Introduction

Atopic dermatitis (AD), also called atopic eczema, is the most common skin disease
worldwide." It is a chronic relapsing inflammatory disease, characterized by itching,
swelling, cracking, and weeping skin lesions. Environmental and genetic factors
associated with immunological abnormalities have been hypothesized to play
a prime role in AD pathogenesis.” Numerous studies have suggested that impaired
activation of T helper (Th)l, Th2, Th17, as well as Th22 pathways is associated
with disease pathogenesis and clinical manifestations.’
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Multiple studies have shown the relationship between
single nucleotide polymorphisms (SNPs) of immune-
related genes and risk of AD.*

Osteopontin (OPN), also named secreted phosphoprotein 1
(SPP1), a member of the small integrin-binding ligand
N-linked glycoprotein (SIBLING) family proteins is
expressed in numerous cells and tissues, including bone
cells, immune cells, neurons, adipocytes, and many others.”
Moreover, recent investigations have demonstrated that OPN
is present in the basal keratinocyte layer, in hair follicles,
sebaceous glands, and sweat glands.’ It has been proved
that OPN induces angiogenesis, is involved in wound healing
and biomineralization. Moreover, OPN plays an essential role
in regulation of the immune responses by stimulating dendritic
cells, macrophages, and B cells, and enhancing Th17 and Th1-
mediated inflammatory response.™® Recent reports have indi-
cated that increased OPN expression was observed in patients
with infections, cancer, diabetes, asthma, some autoimmune
diseases, and many other pathological conditions.*’ In addi-
tion, functional studies have shown that allelic variabilities of
the OPN gene affect its function by modulating transcription,
expression, and protein secretion.®

Although OPN'’s role in the regulation of immune
system, and skin biology was suggested, the associa-
tion of OPN gene polymorphism and AD is not fully
elucidated. Moreover, to best of our knowledge, no
genetic analyses of OPN polymorphism have been
done in Caucasian population with AD. Based on pre-
vious studies linking OPN expression and gene poly-
morphisms to numerous autoimmune diseases, we
hypothesized that polymorphisms in OPN gene are
associated with AD. To test this hypothesis, we deter-
mined the frequency of four SNPs of the OPN gene
(rs1126616 C>T, rs1126772 A>G, rs9138 A>C, and
rs3841116 T>G) in patients with AD and in healthy
controls, and analyzed their possible associations with
disease susceptibility and clinical manifestations. The
SNP rs11226616 C>T is located in exon 7
a synonymous variation that modifies exonic splicing
enhancer.® Rs1126772 A>G and rs9138 A>C are SNPs
in the 3’ untranslated region (3’ UTR). It has been
documented that this region controls stability, transla-

and is

tional activity, and nuclear export of messenger RNA
(mRNA).'® The SNP rs3841116 T>G is located in 5'
flanking region of OPN gene and together with above
three SNPs was associated with some immune-related

disorders in several studies.®%!

Materials and Methods

Subjects and Sample Collection
blood collected from 45
Caucasian AD patients (28 women and 17 men) and 137

Venous samples were
gender- and age-matched Caucasian controls (85 women
and 52 men). AD was diagnosed according to the Hanifin
and Rajka criteria.'' The study included patients with
moderate-to-severe AD, defined as a SCORing Atopic
Dermatitis (SCORAD) rating 25-50 (moderate) and > 50
(severe). Exclusion criteria for the patients’ group were the
presence of skin diseases other than AD, tobacco smoking
and obesity (body mass index > 30).

The control group consisted of healthy volunteers,
unrelated with AD patients, with no family history of
atopy (including allergic rhinitis, asthma, and/or eczema)
or autoimmune diseases. AD patients were age-, and gen-
der-matched with controls at 1:3 or 1:4 ratio. Demographic
and clinical features of patients with AD and controls are
summarized in Table 1.

The study was approved by the Ethics Committee of
Medical University of Lodz (No. RNN/67/08/KE) and all
subjects provided written informed consent. For minor
study participants statements of written informed consent
from legally authorized representatives/parents were also
obtained. The procedures followed were in accordance
with the Helsinki Declaration of 1975, as revised in 2000.

Genetic Analysis

In the present study, we selected four SNPs (rs1126616
C>T, 151126772 A>G, rs9138 A>C, and rs3841116 T>G)
of the OPN gene from the previously published associa-

tions with autoimmune diseasesf;’g‘]z’]3

thus increasing the
chance of selecting polymorphisms with phenotypic
effects. Moreover, three SNPs (rs1126616 C>T,
rs1126772 A>G, and rs9138 A>C) were selected because
they have a minor allele frequency of >5% in Caucasian
population. Another analyzed SNP, rs3841116 T>G,
together with above three SNPs was associated with
some immune-related disorders in several studies.®"*'*

Genomic DNA was extracted from the whole frozen
blood using “Blood Mini” kit (A&A Biotechnology,
Poland) according to the manufacturer’s instructions.
DNA concentration and purity were determined with UV
spectrophotometry. All genomic DNA samples were
diluted to final concentrations of 20 ng/uL.

Rs1126616 C>T, rs1126772 A>G, 159138 A>C, and

rs3841116 T>G genotypes of the OPN were analyzed
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Table | Characteristics of AD Patients and Controls. Data are Expressed as Minimum — Maximum, Means * SD or n (%)

AD Controls
Subjects 45 137
Sex, n (%)
® Female 28 (62.2) 85 (62)
e Male 17 (37.8) 52 (38)

Age (years), min — max (mean * SD)

14-66 (30.62 = 10.58)

18-56 (34.19 * 8.20)

Years of disease, min — max (mean * SD)

1-53 (2227 + 9.14)

History of asthma, n (%) 14 (31.1)
History of allergic rhinitis, n (%) 24 (53.3)
History of nettle rash, n (%) 15 (33.3)
History of conjunctivitis, n (%) 22 (48.9)
History of impetiginisation, n (%) 28 (62.2)
Severity (SCORAD index):

® Moderate (25-50 points) 6 (13.3)

® Severe (> 50 points) 39 (86.7.1)

Abbreviations: AD, atopic dermatitis; SCORAD, scoring atopic dermatitis; SD, standard deviation.

using a real time polymerase chain reaction (RT-PCR).
Genotyping was carried out with the LightSNiP typing
assay (TIB-MolBiol, Germany) by analyzing the melting
curves with the LightCycler™ 480 system available from
Roche Diagnostics. All sequences of primers used for
genotyping are presented in Supplemental Table S1. For

all four SNPs the amplification mixture included 25ng of
genomic DNA, 10uL 1x Light Cycler 480 Genotyping
Master (Roche Diagnostics), 2 uL of SimpleProbe (TIB-
MolBiol, Germany), containing hybridization probes and
appropriate primers, and 6 pL of RNAse free water
(Roche Diagnostics) in a total volume of 20 pL. RT-
PCRs were performed under following conditions for all
SNPs: initial denaturation at 95°C for 10 min, 45 cycles
of denaturation (95°C for 10 sec), annealing at 60°C for
10 sec, extension (72°C for 15 sec). The melting curve
analysis comprised an initial denaturation at 95°C for 30
sec min, lowering the temperature to 40°C for 2 min, and
heating (1 acquisition/°C) increasing the temperature up
to 95°C and measuring the fluorescence intensity. RT-
PCR reactions were performed in 96-well plates. To
confirm genotyping results, randomly selected 30 DNA
samples were blindly genotyped for all 4 SNPs for
the second time, and genotyping was 100% concordant.

Statistical Analysis

All genotyping results in AD patients and in controls were
tested for Hardy—Weinberg Equilibrium (HWE) applying
the HWSIM computer program (available at http:/krunch.
med.yale.edu/hwsim). Haplotype frequencies estimation

and association of OPN gene haplotypes with AD were
estimated using SNPStats.'> Power and sample size ana-
lysis was performed using Bioinformatics Institute’s
Online Sample Size Estimator (OSSE; http://osse.bii.
a-star.edu.sg/index.php). All other tests were performed

by the Statistica software package, version 13.0. Allelic
and genotypic frequencies were compared between AD
patients and controls using the chi-square test with Yate’s
correction with corresponding odds ratio (OR) and the
95% confidence interval (CI) in recessive, and allele mod-
els of inheritance. The Fisher’s exact test was used to
compare the variable frequencies when the expected
count was less than 5. To assess the effect of rs1126616
C>T, 11126772 A>G, 139138 A>C, and rs3841116 T>G
genotypes on the AD severity, the ANOVA test was used.
To avoid the risk of overlooking the actually existing
relationships (a type II error), the Bonferroni correction
was not applied.'®!” Differences were considered statisti-
cally significant at a P value < 0.05.
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Table 2 Genotypes and Alleles Frequency of OPN rs1126616 C>T, rs1126772 A>G, rs9138 A>C, and rs3841 116 T>G Polymorphisms

in AD Patients and Controls. Data are Expressed as n (%)

rs1126616 C>T

Genotypes Alleles
cc CcT TT C T
AD patients, n (%) 23 (51.1) 15 (33.3) 7 (15.6) 61 (67.8) 29 (32.2)
Control, n (%) 85 (62) 47 (34.3) 53.7) 216 (78.8) 58 (21.2)
Statistics ¥2=797,df=2,P=0019 x* =3.96,df = |, P = 0.047
OR = 4.86, 95% Cl = 1.46-16.20 OR = 1.77, 95% Cl = 1.04-3.00
rsl 126772 A>G
Genotypes Alleles
AA AG GG A G
AD patients, n (%) 19 (42.2) 16 (35.6) 10 (22.2) 54 (60) 36 (40)
Control, n (%) 78 (56.9) 48 (35.1) I (8) 204 (74.5) 70 (25.5)
Association x* =729, df =2, P =0.026 ¥ =6.17,df=1,P=00I3
OR =327, 95% Cl = 1.29-8.33 OR = 1.94, 95% Cl = 1.18-3.2|
rs9138 A>C
Genotypes Alleles
AA AC cc A C
AD patients, n (%) 24 (53.3) 16 (35.6) 5(11.1) 64 (71.1) 26 (28.9)
Control, n (%) 75 (54.7) 48 (35.1) 14 (10.2) 198 (72.3) 76 (27.7)
Association x2 = 0.04, df = 2, P = 0.980 x*=001,df =1, P=0.920
OR = 1.10, 95% Cl = 0.37-3.24 OR = 1.06, 95% CI = 0.62-1.79
rs3841116 T>G
Genotypes Alleles
TT TG GG T G
AD patients, n (%) 44 (97.8) I (2.2) 0 (0) 89 (98.9) I (1.1)
Control, n (%) 136 (99.3) 1 (0.7) 0 (0) 273 (99.6) I (0.4)

Association

x* =0.07, df = 2, P = 0.708
OR = 3.09, 95% ClI = 1.90-50.46

x> =0.00, df = I, P = 1.000
OR = 3.04, 95% Cl = 1.19-49.20

Notes: For each polymorphism ORs with 95% Cl were calculated under recessive and allele-frequency genetic models.

Abbreviations: AD, atopic dermatitis; OR, odds ratio; Cl, 95% confidence interval for the odds ratio.

4 20 https:

Dove!

The Application of Clinical Genetics 2021:14



https://www.dovepress.com
https://www.dovepress.com

Dove

Kaleta et al

Results

OPN Polymorphisms Frequency

Four SNPs in the OPN gene (151126616 C>T, rs1126772
A>G, 19138 A>C, and rs3841116 T>G) were successfully
genotyped in 45 AD patients and 137 healthy controls. The
frequencies of all four SNPs were in HWE for AD patients
and controls (Supplemental Table S2), indicating that our

sample population was representative. Genotypes distribu-
tions and alleles frequencies, as well as calculated ORs
and 95% CI are summarized in Table 2. The distribution of
CC, CT, and TT genotypes of rs1126616 C>T in the AD
group was 23 (51.1%), 15 (33.3%), and 7 (15.6%), respec-
tively, and the genotypes distribution in the control group
was 85 (62%), 47 (34.3%), and 5 (3.7%), respectively. In
addition, the frequencies of C and T alleles were 61
(67.8%) and 29 (32.2%) in AD patients, and 216
(78.8%) and 58 (21.2%)
Statistical analysis demonstrated that the frequency of

in controls, respectively.
homozygous minor TT genotype of 1s1126616 C>T was
significantly increased in AD patients compared to healthy
controls (P = 0.019, OD = 4.86, 95% CI = 1.46-16.20).
Similarly, the minor T allele was more frequent in atopic
patients (P = 0.047, OD = 1.77, 95% CI = 1.04-3.00).

The distribution of AA, AG, and GG genotypes of
rs1126772 A>G in the AD group was 19 (42.2%), 16
(35.6%), and 10 (22.2%), respectively, and the genotypes
distribution in the control group was 78 (56.9%), 48
(35.1%), and 11 (8%), respectively. The frequencies of
A and G alleles were 54 (60%) and 36 (40%) in AD
patients, and 204 (74.5%) and 70 (25.5%) in controls,
respectively. Statistical analysis demonstrated that the
minor GG genotype and the G allele were more prevalent
among patients than controls (P = 0.026, OD = 3.27, 95%
CI = 1.29-8.33, and P = 0.013, OR = 1.94, 95% CI =
1.18-3.21, respectively). However, it is worth emphasizing
that for the rs1126616 AD-association analysis, around
168 patients and 503 control probands should be geno-
typed to achieve a power of 80% at the desired signifi-
cance level of 5% and case to control ratio of three. For
rs1126772 these values are 117 and 352, respectively.
Unfortunately, the numbers of study participants in AD
cohort as well as the control cohort are below sample sizes
sufficient to achieve the desirable statistical power.

The distribution of AA, AC, and CC genotypes of
rs9138 A>C in the AD group was 24 (53.3%), 16
(35.6%), and 5 (11.1%), respectively, and the genotypes
distribution in the control group was 75 (54.7%), 48

(35.1%), and 14 (10.2%), respectively. The frequencies
of A and C alleles were 64 (71.1%) and 26 (28.9%)
in AD patients, and 198 (72.3%) and 76 (27.7%) in con-
trols, respectively. No significant association between this
polymorphism and AD was found (for genotypes P =
0.980, OD = 1.10, 95% CI = 0.37-3.24, and for alleles
P = 0.920, OD = 1.06, 95% CI = 0.62—1.79).

Similarly, genotyping results for rs3841116 T>G
showed no significant differences in the comparison of
genotypes and alleles frequencies between AD patients
and controls (for genotypes P = 0.708, OR = 3.09, 95%
CI = 1.90-50.46, and for alleles P = 1.000, OR = 3.04,
95% CI-1.19-49.20). The distribution of TT, TG, and GG
genotypes of rs384116 T>G in the AD group was 44
(97.8%), 1 (2.2%), and 0 (0%), respectively, and the gen-
otypes distribution in the control group was 136 (99.3%),
1 (0.7%), and 0 (0%), respectively. In addition, the fre-
quencies of T and G alleles were 89 (98.9%) and 1 (1.1%)
in AD patients, and 273 (99.6%) and 1 (0.4%) in controls,
respectively.

Furthermore, the association between haplotypes of
OPN 151126616 C>T, rs1126772 A>G, rs9138 A>C, and
rs3841116 T>G and the risk of AD was analyzed.
Haplotype frequency estimation in overall population of
182 subjects showed the presence of a four-loci haplotype
TGCT (rs1126616-T, rs1126772-G, rs9138-C, rs3841116-
T) which frequency was significantly higher in AD
patients compared to controls (P = 0.031, OR = 9.48,
95% CI = 1.23-71.91) (Supplemental Tables S3 and S4).

Influence of rsl 126616 C>T, rs| 126772
A>G, rs9138 A>C, and rs3841116 T>G

Variants on AD Manifestations

The relationship between rs1126616 C>T, rs1126772
A>G, 19138 A>C, and rs3841116 T>G genotypes/alleles
frequencies and clinical manifestations of AD is presented
in Table 3.

The analysis of the distribution of rs1126616 C>T
variants revealed that this polymorphism is associated
with the higher frequency of asthma in AD patients. The
minor TT and CT genotypes were more prevalent in AD
patients with asthma compared to AD patients without
asthma (P = 0.017, OR = 3.73, 95% CI — 0.71-19.67).
Similarly, the T allele as more prevalent in asthmatic AD
patients (P = 0.004, OR = 3.96, 95% CI = 1.53-10.25).
However, no significant association of this SNP with
other AD manifestations was observed.
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Table 3 Association Between Clinical Manifestations of AD and OPN rsl| 126616 C>T, rs1 126772 A>G, rs9138 A>C, and rs3841116
T>G Genotypes/Alleles. Data are Expressed as n or n (%)

Manifestation rs1126616 C>T Genotypes/Alleles Distribution P value, OR (95% CI)
CcC CT TT C T
n=23 n=15 n=7 n=6I n=29
Asthma 3(13) 7 (46.7) 4 (57.1) 13 (21.3) 15 (51.7) P*=0.017, 3.73 (0.71-19.67)
P® = 0.004, 3.96 (1.53-10.25)
Allergic rhinitis 11 (47.8) 9 (60) 4 (57.1) 31 (50.8) 17 (58.6) ? =0.782, 1.2 (0.24-6.11)
P° = 0.639, 1.37 (0.56-3.35)
Nettle rash 6 (26.1) 6 (40) 3 (42.9) 18 (29.5) 12 (41.4) * = 0.625, 1.63 (0.31-8.43)
P° = 0.380, 1.68 (0.67—4.24)
Conjunctivitis 12 (52.2) 5(33.3) 5(71.4) 29 (47.5) 15 (51.7) P* =0.219, 3.09 (0.53—17.95)
P° = 0.888, 1.18 (0.49-2.86)
Impetiginisation 12 (52.2) 11 (73.3) 5(71.4) 35 (57.4) 21 (72.4) P* = 0.383, 1.63 (0.28-9.52)
P° = 0.252, 1.95 (0.75-5.09)
Manifestation rsl 126672 A>G genotypes/alleles distribution P value, OR (95% CI)
AA AG GG A G
n=19 n=16 n=10 n =54 n =36
Asthma 2 (10.5) 6 (37.5) 6 (60) 10 (18.5) 18 (50) P* =0.016, 5.06 (1.14-22.49)
P° = 0.002, 4.40 (1.71-11.35)
Allergic rhinitis 9 (47.4) 7 (43.8) 8 (80) 25 (46.3) 23 (63.9) P* = 0.156, 4.75 (0.88-25.61)
P° = 0.154, 2.05 (0.86—4.88)
Nettle rash 6 (31.6) 5(31.3) 4 (40) 17 (31.5) 13 (36.1) P* = 0.878, 1.45 (0.34-6.22)
P° = 0.093, 1.23 (0.51-3.00)
Conjunctivitis 9 (47.4) 9 (56.3) 4 (40) 27 (50) 15 (41.7) P*=0.712, 0.63 (0.15-2.63)
P° = 0578, 0.71 (0.31-1.67)
Impetiginisation 12 (63.2) 9 (56.3) 7 (70) 33 (61.1) 23 (63.9) P* = 0.775, 1.89 (0.42-8.43)
P° = 0.791, 1.13 (0.47-2.70)
Manifestation rs9138 A>C genotypes/alleles distribution P value, OR (95% CI)
AA AC CcC A C
n=24 n=16 n=5 n =64 n =26
Asthma 6 (25) 6 (37.5) 2 (40) 18 (28.1) 10 (38.5) P* = 0.634, 1.56 (0.23-10.53)
P° = 0.480, 1.59 (0.61—4.17)
Allergic rhinitis Il (45.8) 9 (56.3) 4 (80) 31 (48.4) 17 (65.4) P* = 0.362, 4.00 (0.41-39.00)
P° = 0219, 2.01 (0.78-5.17)
Nettle rash 7 (29.2) 6 (37.5) 2 (40) 20 (31.3) 10 (38.5) * = 0815, 1.38 (0.21-9.33)
P° = 0.680, 1.38 (0.53-3.56)
Conjunctivitis 14 (58.3) 7 (43.8) 1 (20) 35 (54.7) 9 (34.6) P* = 0.259, 0.23 (0.02-2.21)
P° = 0.135, 0.44 (0.17-1.13)
Impetiginisation 17 (70.8) 9 (56.3) 2 (40) 43 (67.2) 13 (50) P? = 0.359, 0.36 (0.05-2.41)
P° = 0.199, 0.49 (0.19-1.24)
(Continued)
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Table 3 (Continued).
Manifestation rs3841116 T>G genotypes/alleles distribution P value
TT TG GG T
n=44 n=1 n=0 n =89 n=1

Asthma 13 (29.5) I (100) 0 (0) 27 (30.3) 1 (100) P* =031l
P® = 0311

Allergic rhinitis 24 (54.5) 0 (0) 0 (0) 24 (27) 0 (0) ? = 0.467
P® = 1.00

Nettle rash 14 (31.8) | (100) 0 (0) 29 (32.6) I (100) P* =0.333
P® = 0.333

Conjunctivitis 22 (50) 0 (0) 0 (0) 44 (49.4) 0 (0) P* = 1.00
P® = 1.00

Impetiginisation 27 (61.4) | (100) 0 (0) 55 (61.8) 1 (100) P* = 1.00
P° = 1.00

Notes: P*, comparison of genotypes between AD patients with and without a particular manifestation performed by Fisher test; P®, comparison of alleles between AD
patients with and without a particular manifestation performed by Fisher test. For each polymorphism ORs with 95% Cl were calculated under recessive and allele-frequency

genetic models.

Abbreviations: AD, atopic dermatitis; OR, odds ratio; 95% Cl, 95% confidence interval of the odds ratio.

Moreover, the minor GG/AG genotypes and the
G allele of rs1126772 A>G were observed more frequently
in atopic patients with asthma (P = 0.016, OR = 5.06, 95%
CI = 1.14-22.49, and P = 0.002, OR = 4.40, 95% CI =
1.71-11.35, respectively). The genotyping results for
rs9138 A>C, and rs3841116 T>G showed no association
between these two polymorphisms and AD clinical mani-
festations. Furthermore, the analysis association between
rs1126616 C>T, rs1126772 A>G, rs9138 A>C, and
rs3841116 T>G SNPs and AD severity (assessed as
SCORAD) demonstrated that these variants do not affect
disease severity in the study population (P = 0.135, OR =
4.56, 95% CI = 1.99-12.65, data not showed).

Discussion

The present study was conducted to investigate the fre-
quencies of 1s1126616 C>T, rs1126772 A>G, 159138 A>C,
and rs3841116 T>G polymorphic variants of OPN gene in
patients with AD and in healthy controls and their possible
associations with the disease manifestations.

Genetic variations of the OPN gene affect its transcrip-
tion and expression'* and have been associated with
pathogenesis of numerous autoimmune and inflammatory
conditions.®!""'> The minor genotypes/alleles of three
SNPs analyzed in the study (rs1126616 C>T, rs1126772
A>G, and rs9138 A>C) increase OPN mRNA stability,

8,10

translational activity, and nuclear export and have

been previously associated with elevated risk of autoim-
mune diseases.

Our results suggest that rs1126616 C>T and rs1126772
A>G polymorphisms of the OPN gene are associated
with AD in Caucasians and are linked with higher inci-
dence of asthma in AD patients. Moreover, the presence of
TGCT haplotype (rs1126616-T, rs1126772-G, 1s9138-C,
rs3841116-T) was associated with strong AD susceptibil-
ity. Previously, the possible association of OPN SNPs
and AD was examined only in two studies. Tanino et al'®
analyzed five OPN SNPs in asthmatic/nonasthmatic
Japanese patients with or without atopy. However, the
group found no significant associations between —1687A/
G, —381T/C, —94 del/G, 5891C/T and 7052T/C variants
and atopy or asthma, although previous report has demon-
strated that the chromosomal region of 4q24, where the
OPN is mapped, is a candidate region to these
pathologies.'” Our study showed that rs1126616 C>T and
rs1126772 A>G polymorphisms are associated with
increased prevalence of asthma in AD patients. In
a similar study, Arjomandi et al*® genotyped six SNPs in
OPN gene in Latino Americans, and demonstrated that
rs1126616 C>T, rs1126772 A>G, and rs9138 A>C var-
iants are associated with diagnosis and severity of asthma
in Puerto Ricans, but not in Mexicans.

Our findings are also consistent with the suggested
immunoregulatory role of OPN. Multiple studies revealed
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that OPN polymorphisms are associated with the develop-
ment of inflammatory diseases, including systemic lupus
erythematosus, inflammatory bowel disease, multiple
sclerosis, allergy, and many other disorders.®’ Moreover,
the role of OPN in skin pathologies of immune origin was
also investigated. It was found that OPN expression is
in Thl-mediated

sarcoidosis.’’ %% Lavi et al*® likewise showed that plasma

elevated skin diseases, such as
OPN levels were higher in patients with sarcoidosis than in
healthy subjects. In addition, the group compared the fre-
quency of OPN 151126616 C>T, rs1126772 A>G, and
rs9138 A>C, and rs4754 C>T variants but found no differ-
ences between patients and controls. In another study
Maver et al** genotyped rs11730582 T>C, rs11728697
C>T, and rs4754 C>T OPN SNPs revealing a significant
difference in genotype frequencies at rs4754 C>T in sarcoi-
dosis patients and healthy participants. OPN and its gene
polymorphisms were also implicated to participate in psor-
iasis. It was demonstrated that OPN expression in the skin
of patients is elevated but its expression level is also asso-
ciated with the severity of disease.”>*® In addition, the role
of OPN variants on psoriasis susceptibility was evaluated.
Abdel-Hay et al*’ analyzed rs4754 C>T and rs9138 A>C,
but showed no significant differences in the genotypes
frequency between patients and controls. Similarly, Chen
et al*® demonstrated no significantly different allelic distri-
butions of the OPN gene between psoriasis and controls.
Some authors suggested that OPN is implicated in T-cell-
mediated allergic contact dermatitis, melanoma and non-
melanoma skin tumors, alopecia areata, as well as skin
lesions of systemic lupus erythematosus.”®>2

Our study suggests an association between rs1126616
C>T and 151126772 A>G OPN SNPs and AD susceptibility.
These two polymorphisms can lead to phenotypic changes
through their effect on OPN mRNA stability and
processing.'* Our data indicates that the minor T allele of
rs1126616 C>T, as well as the minor G allele of rs1126772
A>G are associated with increased OPN gene transcrip-
tional activity and elevated OPN production. OPN interac-
tions with cell surface integrins and CD44 can rapidly
activate nuclear factor kappa B (NFkB) leading to enhanced
cytokine production and cell survival.>* Moreover, OPN is
a chemoattractant for macrophages, neutrophils, dendritic
cells and natural killer cells.’ In addition, OPN it has been
demonstrated that this protein is implicated in tumor necro-
sis factor (TNF)-a pathway and can promote the expression
of adhesion molecule-1 (ICAM-1).** ICAM-1 favors infil-
tration of T cells and facilitates their interactions with

keratinocytes at the sites of inflammation.*> It has been
also proved that OPN by regulating matrix metalloproteases
(MMP) 2 and 9 function, can play a role in pathogenesis of
several skin disorders, including AD.*®

Conclusion
The present genetic association study suggests that OPN
gene can be a risk factor for AD and may be associated
with increased prevalence of asthma in atopic patients.
Moreover, it has been found that TGCT haplotype in the
OPN gene is associated with AD. However, the results need
to be replicated on a larger sample because the numbers of
study participants in AD cohort as well as the control cohort
are below sample sizes sufficient to achieve a statistical
power of 80%. An additional limitation of the report is that
plasma OPN concentration was not measured, which could
add a stronger support to the final conclusions and could be
correlated with the OPN genotype-dependent differences.
The role of OPN variants in autoimmune skin diseases
needs to be better explored as a diagnostic target to moni-
tor these conditions. Advances in understanding specific
SNPs may be helpful to create genetic profiles for predis-
position to autoimmune diseases, including AD.
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