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Genotyping of Vitamin-D Receptor (VDR) gene polymorphisms rs7975232,
rs1544410, rs731236 and analysis of their association with susceptibility
to SARS-CoV-2 among the Kazakh ethnic group

This pilot study investigated the single nucleotide polymorphisms rs731236, rs1544410, and rs7975232 of the
VDR gene using real-time ARMS-PCR in a cohort of 119 individuals of Kazakh ethnic groupy Participants
were stratified into COVID-19-positive (p-COVID-19; n = 88) and COVID-19-negative (no-COVIB-19; n =
31) groups based on the detection of SARS-CoV-2-specific IgM and IgG antibodies by ELISA. The allelic
and genotypic distributions of all three SNPs conformed to Hardy—Weinberg equilibrium. Nogstatistically
significant differences in allele or genotype frequencies were observed betweensthe groups for rs731236,
rs7975232, or rs1544410 (p > 0.05), indicating that these polymorphisms do not influence susceptibility to
SARS-CoV-2 infection in the studied population. A borderline association was noted for the heterozygous CT
genotype of rs1544410 (p = 0.0548), suggesting a potential protective effect (OR'=0.426; 95 % Cl: 0.1816 —
0.9563). Despite the limited sample size, this is the first study topexamine rs731236, rs1544410, and
rs7975232 in relation to SARS-CoV-2 susceptibility within the Kazakh ethnic population, as well as one of
the few to simultaneously analyze all four alleles of rs1544410.

Keywords: vitamin D receptor (VDR) gene, single nueleotide polymorphism, rs731236, rs7975232,
rs1544410, SARS-CoV-2, COVID-19, susceptibility, Kazakh ethnic group.

Introduction

The COVID-19 pandemic, caused by the SARS-CoV-2 virus, has had a devastating impact on global
health and economic systems. Marked hy. high\ transmissibility, substantial mortality, and long-term health
consequences, the pandemic has revealed the“limitations of current treatment strategies. Although mass vac-
cination campaigns and public health measures have helped curb the spread of the virus, there remains no
universally effective therapy, ‘especially in patients suffering from severe respiratory complications. This
highlights the urgent need to identify brological factors that influence susceptibility to the virus. One promis-
ing area of investigation is the role”of genetic variation, particularly single nucleotide polymorphisms
(SNPs), which may influencefindividual susceptibility to infection. The vitamin D receptor (VDR) gene has
emerged as a potential geneticamarker of interest in this context [1, 2].

Vitamin D is knownsfer its immunomodulatory and anti-inflammatory properties. Deficient levels of
vitamin D have been asseciated with a higher risk of various chronic and infectious diseases, including can-
cers, autoimmune conditions, cardiovascular disorders, and respiratory infections [3]. Increasingly, clinical
and epidemiologicaldata suggest a strong link between low serum levels of vitamin D and an elevated risk
of contracting COVID-19 [4]. This association has also been observed in individuals of Kazakh ethnicity,
among whom vitamin D deficiency is relatively prevalent [5].

The hiological effects of vitamin D are mediated through its active form, calcitriol, which binds to the
VDR—a nuclear receptor encoded by a highly polymorphic gene located on chromosome 12. Among the
numerous SNPs identified in the VDR gene, four have been widely studied for their potential role in disease
susceptibility: rs228570, rs7975232, rs1544410, and rs731236. Of these, rs7975232, rs1544410, and
1s731236 are positioned in the 3’ untranslated region (3' UTR) and are in strong linkage disequilibrium, often
referred to collectively as the 3' UTR polymorphisms [6, 7].

According to dbSNP data, the rs731236 polymorphism includes three alleles, with A and G being pre-
dominant; rs7975232 comprises the A and C alleles; and rs1544410 contains all four possible allelic vari-
ants [8-10]. However, both the reported allele composition and the number of alleles analyzed for these
SNPs can vary across studies. For example, some researchers investigate rs731236 in terms of the T and C
alleles [11, 12], while rs1544410 is commonly analyzed using only two allelic variants at a time—either A
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and G [11] or A and T [13]. Therefore, in the present study, the allele composition is considered according to
the dbSNP database, and all four alleles of rs1544410 are analyzed simultaneously.

Although numerous studies have examined the association between these three VDR variants and
COVID-19 susceptibility, their findings remain inconclusive and vary across different ethnic groups and
methodological approaches. Given these discrepancies, the present study aims to explore the relationship
between VDR polymorphisms rs731236, rs1544410, rs7975232 and susceptibility to SARS-CoV-2 infection
in individuals of Kazakh ethnic group.

Experimental

A total of 119 volunteers participated in the study. Participant selection was based on a preliminary
guestionnaire, with key inclusion criteria being age over 18 years, no COVID-19 vaccination received within
the past 12 to 18 months, and belonging to the Kazakh ethnic group. The study was conducted in accordance
with the ethical principles of the Declaration of Helsinki and was approved by the Local Bioethics,Commit-
tee of the Non-commercial Joint-Stock Company “Karaganda Medical University” (Protocol No. 2, dated 11
October 2022). Written informed consent was obtained from all participants.

Venous blood samples were collected into two EDTA tubes. One tube was centrifuged-to obtain plas-
ma, which was subsequently analyzed via enzyme-linked immunosorbent assay(ELISA) to detect SARS-
CoV-2-specific IgM and IgG antibodies. The following diagnostic kits were employediSARS-CoV-2-1gG-
ELISA-BEST and SARS-CoV-2-IgM-ELISA-BEST (Vector-Best, Novosibirsk; Russia).

Previous studies have shown that IgM and 1gG antibody levels typically begin rising simultaneously
within the first week of SARS-CoV-2 infection [14]. IgM titers typically ‘decline and become undetectable
within approximately three months of symptom onset, whereas, IgG, antibodies persist, gradually decreasing
over a period of 4-7 months [15, 16]. Therefore, IgM and/or 1gG. titersyexceeding the diagnostic threshold
(>1 ng/mL) were considered as evidence of an active or recently reselved SARS-CoV-2 infection (within 1
week to 6 months prior to sampling).

Based on ELISA results, participants were stratified,into two groups: SARS-CoV-2-positive (p-
COVID-19) and SARS-CoV-2-negative (no-COVID-19)."Summary demographic and clinical characteristics
of the participants by group are provided in Table 1:

Table 1
General characteristics of the study groups

p-COVID-19 no-COVID-19
Total (n) 88 31
Age (years; mean + SD) 43 £14.38 41 +15.24
Sex (M /F) 27/61 12/19
IgM (ng/mL; mean + SD) 1.691 + 3.008 0.399 + 0.181
IgG (ng/mL; mean + SD) 7.086 + 3.881 0.3191 + 0.2282

The second bload sample was used for genotyping the VDR gene SNPs rs731236, rs1544410, and
rs7975232. Genomie, DNA was isolated from whole blood using the RIBO-prep kit (AmpliSens, Moscow,
Russia)fellowing the manufacturer’s instructions. DNA concentration and purity were assessed using a DS-
11 spectrophotometer (DeNovix Inc., Wilmington, DE, USA). Genotyping was performed using real-time
polymerase chain reaction (PCR) with forward and reverse outer and inner primers (Lumiprobe, Russia),
based onthe amplification-refractory mutation system (ARMS) technique.

Each25 pL PCR reaction included 50 ng of genomic DNA, 10 pmol of each allele-specific or control
primer pair (FIP-ROP, RIP-FOP, or FOP—ROP), Taq polymerase, dNTPs, and PCR buffer (GeneLab, Asta-
na, Kazakhstan). Amplification was carried out in a DTlite real-time PCR system (DNA Technology, Mos-
cow, Russia) using Real-Time_PCR software v.7.9 (DNA Technology). Primer sequences and PCR cycling
parameters are provided in Figure.
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SNP Alleles Primer sequence PCR protocol
A FIP 5'-CGGTCCTGGATGGCCGCA-Y 94°C / 3 min
731236 G RIP 3'-CAGGACGCCGCGCTGCTC-3 (94°C / 15 sec.

FOP 5-TTGGCATAGAGCAGGTGGCTGCC-3' 62°C / 30 sec) % 40
ROP 5-CCCAGCTGAGAGCTCCTGTGCCTT-3' - ’

FIP 5-CACAGGAGCTCTCAGCTGGACA-S 94°C / 3 min
rsT075232 RIP ::L—TGGTGGGATTGAGCAGTGAAGG—E' (94°C / 15 sec,
FOP 5'-CCTGGATGGCCTCAATCAGC-3' 62°C / 30 sec)a A0
ROP 5-GTCATAGAGGGGTGGCCTAGGG-3 '

£

FIP 5'-CAGAGCCTGAGTATTGGGAACGC-3'
RIP 3"-GGGGCCACAGACAGGCCTACT-3
FOP 5-TTTTGTACCCTGCCCGCAAGA-S
ROP 5-TGTGCAGGCGATTCGTAGGG-3'

FIP 5-AGCAGAGCCTGAGTATTGGGAAAGC-§
RIP 3'-GGOCACAGACAGGCCTCCC-3

FOP 5-AAGTTTTGTACCCTGCCCGCAAG-3
ROP 5-GTGCAGGCGATTCGTAGGEG-3

FIP 5'-GCAGAGCCTGAGTATTGGGAAGET-3
RIP 3'-GGCOCACAGACAGGCCTTOG-3

FOP 5-AAGTTTTGTACCCTGCCCGCAAT
ROP 5-TGTGCAGGCGATTEGTAGGG-3'

= 0

94°C / 3 min
(94=C / 15 sec,
&2°C [ 30 sec) x 40

QN

rs1544410

-

Figure. The designed primer sequences and thermahcycling conditions for genotyping rs731236,
rs7975232, and rs1544410 using the’ARMS-PCR

Following real-time amplification, allele-specific, reactions were subjected to melting curve analysis
under the following protocol: 15 seconds at 90.°C followed by 100 cycles with 0.5 °C increments.

A complete description of the genotyping methodology for rs731236, rs1544410, and rs7975232 is pro-
vided in the methodological guidelines [17]

Continuous variables were expréssedias mean + standard deviation (SD). Categorical variables were re-
ported as percentages and compared using the chi-square or Fisher’s exact test where appropriate. Hardy—
Weinberg equilibrium (HWE) was,assessed using chi-square distribution. Odds ratios (ORs) with 95 % con-
fidence intervals (Cls) werescaleulated» Two-tailed p-values < 0.05 were considered statistically significant.
Statistical analyses were performed using GraphPad Prism 8.0 (GraphPad Software, San Diego, CA, USA).

Results and Discussion

To evaluate whether the VDR gene polymorphisms rs731236, rs1544410, and rs7975232 influence sus-
ceptibility to SARS-CoV-2 infection, we compared allele and genotype frequencies for each SNP between
COVID=19-positive and COVID-19-negative groups. All genotype distributions were in Hardy—\Weinberg
equilibrium (HWE), with p-values > 0.05: p = 0.0628 for rs731236, p = 0.1125 for rs7975232, and p = 0.5381
for rs1544410. Genotyping results and comparisons for these VDR SNPs are presented in Table 2.

Table 2
Allele and genotype frequencies of rs731236, rs1544410, and rs7975232 within the studied groups
p-COVID-19 (n)  |no-COVID-19 (n) |OR (CI 95 %) y p-value”
1 2 3 4 5 6
rs731236
Alleles n =176 (Freq.) n =62 (Freq.)
A 115 (65.34 %) 41 (66.13 %) 0.9656 (0.5176 — 1.772)  |0.01261 0.9106
G 61 (34.66 %) 21 (33.87 %) 1.036 (0.5643 — 1.932) 0.01261 0.9106
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Continuation of Table 2

1 2 3 4 5 6
Genotypes n = 88 (Freq.) n = 31(Freq.)
AA 47 (53.41 %) 18 (58.06 %) 0.8279 (0.3520 — 1.822)  |0.2004 0.6807
AG 21 (23.86 %) 5 (16.13 %) 0.63 (0.5898 — 4.282) 0.8032 0.4548
GG 20 (22.73 %) 8 (25.81 %) 0.8456 (0.3198 — 2.179) |0.1208 0.8064
rs7975232
Alleles n=176 (Freq.) n =62 (Freq.)
A 77 (43.75 %) 25 (40.32 %) 1.151 (0.6481 — 2.046) 0.2199 0.6576
C 99 (56.25 %) 37 (59.68 %) 0.8687 (0.4888 — 1.543) |0.2199 0.6576
Genotypes n = 88 (Freq.) n = 31(Freq.)
AA 20 (22.73 %) 6 (19.35 %) 1.225 (0.4706 — 3.401) 0.1527 0.8039
AC 37 (42.05 %) 13 (41.94 %) 1.005 (0.4542 — 2.372) 0.00011381,40.9925
CcC 31 (35.63 %) 12 (38.71 %) 0.8765 (0.3878 — 1.954)  [0.09346 0.8291
rs1544410
Alleles n =176 (Freq.) n =62 (Freq.)
C 120 (68.18 %) 43 (69.35 %) 0.9468 (0.5175 —1.779)  |0:02923 0.8642
G 14 (7.95 %) 2 (3.23 %) 2.593 (0.6581 — 11.74) 1.635 0.2514
T 42 (23.86 %) 17 (27.42 %) 0.8397 (0.4380 — 1.635)"1{0.3209 0.6095
Genotypes n = 88 (Freq.) n = 31(Freq.)
CC 40 (45.45 %) 12 (38.71 %) 1.319 (0.5964 — 2.934) 0.4239 0.5363
TT 5 (5.68 %) NA NA 1.839 0.3248
GG 1 (1.14 %) NA NA 0.3553 0.5512
CT 30 (34.09 %) 17 (54.84 %) 0.426 (0:1816 —0.9563) [4.13 0.0548
GT 2 (2.27 %) NA NA 0.7166 0.3973
CG 10 (11.36 %) 2 (6.45 %) 1:859 (0:4541 — 8.861) 0.61 0.7293
“p-values were calculated using Fisher’s exact test
p > 0.05 = not significant.
Abbreviation: NA, not available

As shown in Table 2, no statistically significant differences were found in allele or genotype frequen-
cies between the p-COVID-19 and no-COVAR-19 groups for any of the three 3' UTR polymorphisms.

In the case of rs731236, allele A"waspresent in 65.34 % of the p-COVID-19 group and 66.13 % of no-
COVID-19, while allele G occurrediin 34.66 % and 33.87 %, respectively. The odds ratio (OR) for alleles A
and G were 0.9656 (95 % CI: 0.5176=1.772; p = 0.9106) and 1.036 (95 % CI: 0.5643-1.932; p = 0.9106),
indicating no significant asseeiation'with infection risk.

The genotypic analysis showed that genotype AA was present in 53.41 % of COVID-19-positive partic-
ipants and 58.06 % of (COVID-19-negative ones, yielding an OR = 0.8279 (95 % CI: 0.3520-1.822), p =
0.6807. Heterozygous genotype AG occurred in 23.86 % of p-COVID-19 versus 16.13 % in no-COVID-19
(OR = 0.63, p =40.4548), while homozygous GG was found in 22.73 % and 25.81 % respectively (OR =
0.8456, p = 0.8064): None of these comparisons reached statistical significance, indicating that rs731236
genotypesido not.appear to be associated with susceptibility to SARS-CoV-2 infection in this sample.

For rs7975232, the A allele appeared in 43.75 % of COVID-19-positive individuals and 40.32 % of
COVID-19-negative ones. The C allele was slightly more prevalent in both groups (56.25 % and 59.68 %,
respectively)«The OR for allele A was 1.151 (95 % CI: 0.6481-2.046; p = 0.6576).

Genotype frequencies were also comparable. The AA genotype was observed in 22.73 % of COVID-
19-positive individuals and 19.35 % in no-COVID-19 group (OR = 1.225, p = 0.8039). The AC genotype
was almost equally represented (42.05 % in cases vs. 41.94 % in controls; OR = 1.005, p = 0.9915), and CC
occurred in 35.63 % and 38.71 % of the respective groups (OR = 0.8765, p = 0.8291).

These findings are consistent with results reported by Jafarpoor et al. in an Iranian cohort, where no as-
sociation was found between rs731236 or rs7975232 and COVID-19 susceptibility [18]. An ecological study
involving data from 26 countries did report a positive correlation between the frequency of the rs731236 TT
genotype and COVID-19 prevalence (r = 0.42, p = 0.03), as well as between the rs7975232 AA genotype and
both COVID-19 prevalence (r = 0.45, p = 0.02) and mortality (r = 0.42, p = 0.03) [12]. However, methodo-
logical differences and population heterogeneity preclude direct comparison with our data.
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Analysis of rs1544410 allele frequencies also revealed no significant differences between groups. The
C allele was most prevalent across both groups, with 68.18 % in p-COVID-19 and 69.35 % in no-COVID-19
(OR =10.9468, p = 0.8642). The T allele was present in 23.86 % and 27.42 %, respectively (OR = 0.8397, p =
0.6095), while the G allele occurred in only 7.95 % of COVID-19-positive participants and 3.23 % of
COVID-19-negative (OR = 2.593, 95 % CI: 0.6581-11.74, p = 0.2514), indicating a non-significant trend
toward higher G allele frequency in p-COVID-19 group.

Importantly, allele A at the rs1544410 locus was absent in all participants, consistent with the known al-
lele distribution in the Kazakh ethnic group, possibly due to regional or ethnic-specific genetic architecture.

Among genotypes, CC was observed in 45.45 % of COVID-19-positive subjects and 38.71 % of
COVID-19-negative (OR = 1.319, p = 0.5363). The heterozygous CT genotype was less frequent in p-
COVID-19 group (34.09 %) compared to no-COVID-19 group (54.84 %), yielding a result at thethreshold
of statistical significance (OR = 0.426, 95 % CI: 0.1816-0.9563, p = 0.0548). This may suggest a potential
protective effect of this genotype, although it narrowly missed the conventional thresholdfor statistical sig-
nificance.

The TT genotype was found in 5.68 % of COVID-19-positive participants and was absent in no-
COVID-19 group, precluding calculation of a reliable odds ratio (x> = 1.839, p =£0.3248)."Several geno-
types—such as GG, GT, and CG—were detected at very low frequencies in our sample. This limited occur-
rence reduces statistical power and makes it challenging to draw meaningful conclusionstabout their associa-
tion with SARS-CoV-2 susceptibility. As a result, any observed trends involving these rare variants should
be interpreted with caution and considered exploratory rather than confirmatory.

Thus, despite some numeric variation, rs1544410 did not show a statistieally significant association
with SARS-CoV-2 susceptibility. Similar findings, despite methodelegical and population differences, were
reported in the ecological study by Karcioglu et al. [12].

More data are available regarding the association of 3’ AUTR polymorphisms with COVID-19 severity
and mortality than with infection risk. However, these studies vary considerably in methodology, popula-
tions, and outcomes. For example, a 2024 systematicyreview encompassing 12 studies found that the
rs7975232 AA and rs731236 TT genotypes werenassociatedhwith increased risk of COVID-19-related death.
Additionally, rs1544410 may serve as a predictive biomarker for disease severity, while all three polymor-
phisms were considered potential markers of mortality-risk'[19]. In contrast, a study by Tentolouris et al. in a
Caucasian Greek cohort found no association between rs7975232, rs731236, and COVID-19 severity [20]
and Saba et al. found that in the recessive model, the T/T rs7975232 genotype was statistically associated
with a lower risk of the infection severity,[7].

We acknowledge that limitations of the current work include a relatively small sample size, which may
have reduced the statistical power to, detect modest genotype—phenotype associations. This limitation in-
creases the risk of errors, particularly inthe analysis of rare genotypes such as GG, GT, and CG, which were
underrepresented in our cohort.

Despite these limitations, the study possesses several notable strengths. To our knowledge, this is the
first investigation‘of VDR genespolymorphisms and SARS-CoV-2 susceptibility conducted specifically with-
in the Kazakh ethnic population. Primer combinations were also developed for the ARMS-PCR technique to
allow simultaneous:analysis of all four allelic variants of the rs1544410 polymorphism.

Althoughhour study in Kazakh individuals did not find a significant association between rs731236,
rs1544410, or rs7945232 and COVID-19 susceptibility, inconsistent results across populations and study
designs highlight the need for further investigation of the role of VDR gene polymorphisms in SARS-CoV-2
infection;,including larger multi-ethnic cohorts to improve generalizability and statistical robustness.

Conclusions

This pilot study was conducted among 119 individuals of Kazakh ethnic origin, who were stratified into
COVID-19-positive and COVID-19-negative groups based on ELISA testing for the presence or absence of
antibodies against SARS-CoV-2. Genotyping of the VDR gene single nucleotide polymorphisms rs731236,
rs1544410, and rs7975232, followed by a comparative analysis of allele and genotype frequencies between
the groups, revealed no statistically significant differences.

Based on these findings, it can be generally concluded that the rs731236, rs1544410, and rs7975232
polymorphisms do not appear to influence susceptibility to COVID-19 within the Kazakh population
(p > 0.05). However, the observation of borderline statistical significance for the rs1544410 CT genotype,
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the relatively small sample size, the limited number of peer-reviewed studies on this topic, and the conflict-
ing results reported in the literature underscore the need for further research in this area.
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B.B. Ilporac, I'.I1. [Torocan, K.I'. JIu, A.I'. )Kymuna, A.K. buceneBa

Ka3zak 3THHKaabIK TOObIHAAFBI SARS-C0OV-2-re GeitiMaitikmen
oailnanbicTarsl BUTaMuH D penentopsl (VDR) reninid rs7975232,
rs1544410 sxone rs731236 monumoppusmaepiH EeHOTHIITEY
sK9He 0J1apAbIH 0aJIaHBICHIH TAJIIAY

byl MUIOTTHIK 3epTTeyle Ka3aK ITHUKAIBIK TOOBIHA karaThih 119panaMusiy yaricinme VDR reHiHiH
18731236, 151544410 >xone 1s7975232 Gip HykneoTHaTi nmonmuMmopdusMmaepir HakTel yaksitra ARMS-TILP
anicimen 3eprrenni. Karsicymbulap SARS-CoV-2-re cienndukanbk I1gM sxone IgG antunenenepinin MOA
apKpUTbl aHbIKTanybiHA Oaimaneictel COVID-19-on (p-COVID-19; n =)88) xone COVID-19-tepic (no-
COVID-19; n = 31) ronrapra Genmingi. Yr SNP Oo6eIHITa ayuienbIiK KoHE TEHOTUNTIK Tapary Xapau—
Baitabepr Teme-tenmirine coiikec kemmi. 1s731236, rs7975232 :xone rs1544410 yuriH TomTap apachlHIa
QJUIeNIbiep MEH TEeHOTHUNTEP IKUUTIKTePiHACCTaTHCTUKANBIK TYPFBIAAH MaHBI3/IBl aldbIPMAIIbUIBIKTAP
aHBIKTaIFaH oK (p > 0.05), 6y ockl moanMopU3MaepIiH 3epTTemin oTeipran nomymsiusaaa SARS-CoV-2
nHpeKkuuschiHA OeiiMaiTiKKe acep eTHelTiHiH kepcerenid rs1544410-upH rereposurotansl CT reHoTHmi
YIIiH IIEKTi MaHBI3ABUIBIKTaFBl OaiiaHbIC, Oalkanael (p = 0.0548), Oy TeHOTHNTIH MYMKiH OOJATBHIH
KOpFaHbIITEIK ocepin yceiHansl (OR = 0:426; 95 % Cl: 0.1816 — 0.9563). Yurinin kejemi miekTeysi
OosFaHbIHA KapaMmacTaH, Oyl — Ka3aK STHUKaIbIK TOObIHAA 15731236, rs1544410 sxome rs7975232
noauMopusmaepiniy SARS-CoV-2-re OcHimaTikieH 6aliaHbIChIH 3¢PTTETeH aJFAIIKbI )KYMbIC, COHIaN-aK
151544410 mommmopdu3MiHIH OapIIBIK TOPT AIUTEIiH Oip Me3Trie TalgaraH CHPEK 3epTTeyIepIiH Oipi.

Kinm ce30ep: D napymeni penentopsl (VDR) rewi, 6ip Hykneotuari nomumopdusm, rs731236, rs7975232,
rs1544410, SARS-CoV-2, COVID-19; 6eiiimMiniK, Ka3ak STHUKAILIK TOOLI.

B.B. Uporac, L.I1. [Torocsan, K.I'. JIu, A.I'. )Kymuna, A K. bucenesa

I'enoTunmpoeBanue NOJUMOP(U3MOB reHa penenTopa BATAMIUHA
D (VDR) rs7975232, rs1544410, rs731236 u aHaJu3 UX CBS3U ¢ BOCIPUMMYHUBOCTbIO
K SARS-C0V-2 cpean npeacraBuTe/iell Ka3aXCKoi 3THUYECKOH IPyIIbI

B HacTostiieM nuioTHOM MCClieIOBaHUH MTPOBEACHO FeHOTHITMPOBAHNE OJHOHYKIICOTHAHBIX TTOTMMOP(HHU3MOB
15734236, 151544410 n 157975232 rena penentopa BuramuHa D (VDR) meromom ARMS-IIIIP B peansHOM
BpeMeHu cpenu 119 mpexncraButeneil ka3axckoil STHUYECKOW TPyNNbl. YUYaCTHUKH ObUIM pa3zieleHbl Ha JiBe
rpynmsr: COVID-19-nonoxurensayio (p-COVID-19; n = 88) u COVID-19-orpunarensuyro (no-COVID-19;
n = 31) Ha OCHOBaHMM HAIMYUs WIM OTCyTCTBUS creuuduueckux anruren IgM n IgG x SARS-CoV-2,
BBISIBJICHHBIX METOZOM MMMyHOo(epMmenTHoro aHamm3a (MDA). Pactipenenenne ameneif 1 TeHOTHIIOB BCeX
Tpex MoaMMOp(U3MOB COOTBETCTBOBaJO 3akoHy Xapau—BaiinOepra. ITo pesysnbratam HcclieoBaHHSI He
OBUIO BBISBICHO CTATHCTHYECKH 3HAYMMBIX Pa3iIMYMi B 4acTOTaX ajulelied M TeHOTHIIOB MEXIy I'pyNIIaMH
utst 18731236, 157975232 u rs1544410 (p > 0,05), 4T0 MO3BOIAET MPEAIIONOKHUTE OTCYTCTBUE HX BIUSHHS Ha
BOCIIPMUMYHBOCTH Opranu3ma k uHdekiupoBanuio SARS-CoV-2 B uccrnenyemoii nonymsiuuu. [pu aTom s
rereposurotHoro reroruna CT mommmopdmsma 151544410 3adukcupoBaHa TEHASHIUS K aCCOIMALUH C
MHOUIMPOBaHUEM Ha IPAHULIE CTATHCTHYECKOil 3HaunMoctH (p = 0,0548), 4To MOXKET CBUACTENBCTBOBATH O
BO3MOXKHOM 3amuTHOM 3ddexre (OR = 0,426; 95 % Cl: 0.1816-0,9563). HecMoTpst Ha OrpaHHYEHHBIH
00BEeM BBIOOPKH, 3TO IIEPBOE MCCIIEAOBAHNE, IOCBAIICHHOE aHATN3Y CBsI3U 15731236, 151544410, rs7975232 ¢

112 ISSN 3080-6836 (Print) ISSN 3080-6844 (Online)



Genotyping of Vitamin-D...

BocnpruuMuInBOCThIO K SARS-COV-2 cpenu npencraBuTeneil ka3axckoi STHUUECKOH IPYIIIEL, a TAKXKE OJJHO
W3 HEMHOTHX, B KOTOPOM IIPOBEICHO OJJHOBPEMEHHOE TeHOTHITMPOBAHIE BCeX YeThIpex ameneit s1544410.

Kniouesvie cnosa: ren peuentopa Butamuna D (VDR), omHOHyKIeoTHAHBIH momuMopdusm, rs731236,
rs7975232, rs1544410, SARS-CoV-2, COVID-19, BocripuiMYHBOCTh, Ka3aXCcKasi 3THUYECKas TPyIIa.
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