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Abstract

This study explores the genetic aspects of the etiopathogenesis of psoriasis in
children. The research analyzed the distribution of alleles and genotypes of the
single nucleotide polymorphism -308G>A of the TNF-a gene (rs1800629) in 107
affected children and 80 individuals in a control group. The results demonstrated
a statistically significant prevalence of the heterozygous G/A genotype and the A
allele in the patient group compared to the control group, which is associated with
an almost twofold increase in the risk of disease development (OR=1.9). It was
established that the presence of the A allele is associated with high TNF-a
production and can serve as a genetic marker of susceptibility to psoriasis,
whereas the G/G genotype plays a protective role. The findings suggest that the -
308G>A polymorphism is a potential biomarker for risk prediction and
assessment of psoriasis severity in pediatric practice.
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3HAYEHUE NOJIUMOP®U3MA I'EHA ®HO- o B
ITUHOHNATOI'EHE3E JETCKOI'O IICOPHUA3A
Banues AOnya3u3 AGycamaToBUY
PhD, accuctent xadenpsi JlepmaToBeHEpOIOTHH, TETCKOM
JI€pMaTOBEHEPOJIOTUH, TaIKEHTCKUI TOCYIapCTBEHHBIN MEAUIIUMHCKUI
YHUBEPCUTET

AHHOTALMS.

JlarHast paboTa MOCBAIIEHA H3yUYEHUIO TCHETUYECKUX aCIIEKTOB ATHOMATOTeHE3a
ncopuasa y aereil. B xone uccienoBanus Obl IPOBEIEH aHATIU3 pACIPEICICHUS
ajuiesied U TEHOTUIIOB OJHOHYKJIEOTHIHOTO mnoimumMopdusma -308G>A reHa
®OHO- a (rs1800629) y 107 6onbHbix aeteit u 80 juil KOHTPOIBHON TPYIIIHI.
Pe3ynbrarhl MpoAeMOHCTPUPOBAIM CTATUCTUYECKHM 3HAYUMOE MpeodiiagaHue
rerepo3urotHoro renorurna G/A u amens A B rpymnne OOJBHBIX 0 CPAaBHEHUIO
C KOHTPOJIEM, YTO COMTPOBOKIAETCS MOBBIILICHUEM PUCKA PA3BUTHS 3a00JIEBaHUS
noutu B 2 paza (OR=1,9). YcranoBneHo, 4To Hau4uue ajienst A acCOLMUPOBAHO
¢ BbIcOKOU nponykuner @PHO- o 1 MOKET BBICTYyNaTh FTEHETUYECKUM MAPKEPOM
MIPEAPACIIONIOKEHHOCTH K TICOpUasy, B TO Bpemsi Kak TeHOTUI (G/G BBIMIOTHSIET
IIPOTEKTUBHYIO pojb. [lodydeHHble [aHHBIE MO3BOJSIIOT paccMaTpHUBAaTh
nomumopusm  -308G>A Kkak  MOTEHUUAJbHBIK  OWOMapkep s
IIPOTHO3WPOBAHUSI pHUCKA M OLEHKH TSIKECTH TEUYEeHHs IIcopHasa B
MeINaTPUUYECKOMN MTPAKTHUKE.

KuawueBsbie ciaoBa: ncopuas, aetu, reH TNF-o, ®HO- o, reHetuyeckui
noymMop(u3M, MaTOreHe3, ajlieb, TeHOTHII.

Introduction

Psoriasis is a chronic inflammatory skin disease with a complex genetic and
immune pathogenesis [4]. Current data characterize it as an organ-specific
autoimmune condition caused by aberrant proliferation of keratinocytes [1, 9, 14].
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Abnormal reactions of T-cells, dendritic cells, and overproduction of
inflammatory cytokines are recognized as key mechanisms of disease
development [2, 11, 15, 16].

The hereditary nature of psoriasis is confirmed by the association of numerous
genetic variations with the risk of disease development [3, 5, 8, 17]. Special
attention is paid to the role of keratinocytes, whose function depends on
epigenetic factors, metabolism, and cytokine profile, particularly TNF-alpha and
IL-17 [6, 10, 12, 18].

Despite the effectiveness of targeted therapy, the influence of single nucleotide
polymorphisms (SNPs), especially the TNF-alpha -308G/A variant, on the
development of psoriasis remains not fully understood [6, 10, 13]. Studying the
genetic aspects of the TNF-alpha gene polymorphism is a necessary step for
addressing unresolved issues of the disease etiopathogenesis.

Objective of the Study
To study the role of the polymorphic variant of the TNF-alpha gene in the
development of psoriasis in children.

Materials and Methods

The study was conducted among 107 children with psoriasis aged 3 to 18 years,
of whom 48 (44.9%) were boys and 59 (55.1%) were girls. By place of residence,
rural residents predominated — 64 children (59.8%), while there were 43 urban
patients (40.2%). The age distribution showed that children aged 3-5 years
accounted for 16.8% (18 people), 610 years — 39.3% (42 people), and 11 years
and older — 43.9% (47 people). A population control of 80 conditionally healthy
donors from a DNA bank was used as a comparison group.

The complex of methods included anamnesis collection, physical examination,
consultations with related specialists, and routine clinical and laboratory tests
(CBC, UA, coprology). Biochemical blood tests and ultrasound of internal organs

346




SP

OPEN ACCESS JOURNALS

WREA
§i:€ Eureka Open Access Journals

Open Access | Peer Reviewed | International Journals | Multidisciplinary Areas

Eureka Journal of Health Sciences & Medical
Innovation (EJHSMI)

ISSN 2760-4942 (Online) Volume 2, Issue 3, March 2026

|@ O) This article/work is licensed under CC by 4.0 Attribution

https://eurekaoa.com/index.php/5

were performed as indicated. The specific part of the work included
determination of serum cytokine levels by ELISA and DNA extraction from
peripheral blood lymphocytes according to a modified technique.

Genotyping of the -308G>A polymorphism of the TNF-alpha gene (rs1800629)
was performed by PCR on Corbett Research (Australia) and Applied Biosystems
(USA) thermal cyclers using MedLab (Russia) test systems. Statistical data
processing was carried out using the Microsoft Office Excel-2010 package. To
assess the deviation of genotype distribution from the Hardy-Weinberg
equilibrium, the specialized genetic data analysis computer program GenePop
was used.

Results and Discussion

Although information exists regarding the role of tumor necrosis factor alpha
(TNF-alpha) in the pathogenesis of psoriasis [6, 10, 17], regional studies of this
cytokine in children have not been conducted previously. Given the prevalence
of single nucleotide polymorphisms in the TNF-alpha gene (rs361525,
rs1800629, rs1799724), studying the 308G>A (rs1800629) variant in pediatric
psoriasis remains a relevant task. In the course of the study, the pathogenetic
significance of the genotypic variants of this locus was analyzed in 187 subjects,
including 107 children with psoriasis and 80 individuals in the control group.
The results showed that the normal G allele predominated in both groups against
a background of low frequency of the functionally deficient A allele. In the
control group, the prevalence of the A allele was 6.9% (11/160), and the G allele
was 93.1% (149/160). Among the sick children, the frequency of the A allele was
9.4% (20/214), and the G allele was 90.6% (194/214).
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Allele frequency Genotype frequency distribution
Group G A G/G G/A A/A
abs % |abs| % |abs| % |abs| % |abs | %
Main group of patients n=107* (214**) | 194 | 90,6 | 20 | 94 | 85 | 79,5 | 21 | 19,6 1 0,9
Limited form n=11% (22%%*) 19 | 86,4 136 | 8 | 72,7 | 2 | 18,2 9,1
Disseminated form n=96* (192*%*) 175 (91,1 | 17 | 89 | 77 | 802 | 19 | 19,8 | 0O 0
Control group n=80* (160**) 149 | 93,1 | 11 69 | 69 | 86,2 | 11 | 13,8 - 0

Note: n* is the number of individuals and genotypes studied, n** is the number

of alleles studied

Table 2. Expected and observed frequencies of genotype distribution of the TNF-
alpha gene rs1800629 polymorphism according to HWE in the group of children

with psoriasis.
Genotypes Genotype frequency 2 P df
Observed Expected
G/G 0,75 0,76 0,008
G/A 0,24 0,23 0,121 0.4 1
A/A 0,01 0,01 0,431 ’
Total 1,0 1,00 0,561

Table 3. Expected and observed frequencies of genotype distribution of the TNF-
alpha gene rs1800629 polymorphism according to HWE in the control group.

Genotypes Genotype frequency . P df
Observed Expected
G/G 0,86 0,87 0,002
G/A 0,14 0,12 0,056
A/A 0,00 0,01 0,378 0.5 !
Total 1,0 1,00 0,436

Similar patterns in the distribution of alleles and genotypes of the TNF-alpha
308G>A (rs1800629) polymorphism were maintained in the analysis based on
the clinical form of psoriasis. In the genotype structure of the main group, the

348




Eureka Open Access Journals

Open Access | Peer Reviewed | International Journals | Multidisciplinary Areas

OPEN ACCESS JOURNALS

Eureka Journal of Health Sciences & Medical
Innovation (EJHSMI)

ISSN 2760-4942 (Online) Volume 2, Issue 3, March 2026

|@ O) This article/work is licensed under CC by 4.0 Attribution

https://eurekaoa.com/index.php/5

G/G variant predominated (79.5%), while the proportion of the heterozygous G/A
genotype was 19.6%. In the control group, the frequencies of these genotypes
were 86.2% and 13.8%, respectively.

Population genetic analysis revealed that in the group of patients, the level of
observed heterozygosity (Hy=0.24) slightly exceeded the theoretically expected
level (H.=0.23), while deviations from the Hardy-Weinberg equilibrium were
statistically insignificant (y* =0.121; p=0.4). In the control group, no significant
deviations from the HWE were found either (y~ =0.436; p=0.5). The excess of
observed heterozygosity over expected heterozygosity in both samples is
confirmed by a positive Wright's fixation index (D=+0.04 and +0.08). The
predictive efficacy of the AUC marker was 0.55, with sensitivity (SE) of 0.24 and
specificity (SP) of 0.86.

It is known that the A allele (TNF-alpha 2) is associated with the HLA-A1-B8-
DR3-DQ2 haplotype and is a potent transcriptional activator, increasing cytokine
expression by 67 times. This accounts for the association of this polymorphism
with a more severe course of the disease. Comparative analysis showed that the
frequency of the mutant A allele in sick children is higher than in the control
(9.4% vs 6.9%). According to the odds ratio calculation, the presence of the
functionally unfavorable A allele increases the risk of developing psoriasis by
almost 2 times (OR=1.9; RR=1.7; p=0.07).

A statistically significant increase in the frequency of the heterozygous 308G/A
genotype in the main group (19.6% vs 13.7% in the control) also confirms an
increase in the risk of developing the pathology by 1.7 times (OR=1.9; RR=1.7;
p=0.1). Meanwhile, the homozygous 308G/G genotype was significantly more
frequent in the control group (86.2% vs 79.5%). The results obtained allow the
TNF-alpha -308G/A polymorphism to be considered as a potential biological
marker for evaluating the prognosis of psoriasis in children, regardless of its
clinical form.
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Conclusion

The data obtained indicate that the presence of the heterozygous 308G/A
genotype (and potentially the 308A/A genotype) increases the risk of psoriasis in
children, meaning this polymorphism serves as a genetic marker for an elevated
risk of the disease. In contrast, the G/G genotype may perform a protective
function. Furthermore, the rs1800629 polymorphism affects the transcription of
the TNF-alpha gene and is associated with the risk of psoriasis, which should be
taken into account during diagnosis.
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