ISSN 2079-8334. Céim meouyunu ma odionozii. 2022. Ne 4 (82)

DOI 10 26724/2079-8334-2022-4-82-139-142
UDC [616-053.8+616.31-002]:575.117.2

7 BN DN N ey BN Iokin S Shiaidey)

ANALYSIS OF SINGLE NUCLEOTIDE POLYMORPHISMS
OF GENES IL17A AND TLR2 IN PATIENTS WITH PERIODONTITIS
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The study is devoted to finding the association of single-nucleotide polymorphisms of the IL17A gene and the TLR2
gene with periodontitis in the Ukrainian population. 34 patients participated in the research. They were divided into 2 groups (the
study group, which included 22 patients with periodontitis of various degrees of severity; the control group, which included 12
healthy individuals). The dental examination was carried out in a dental office. As a result of the research, it was established that
the rs2275913 polymorphism was associated with the risk of periodontitis in the allelic model and the dominant model. The
experimental and control groups did not differ significantly in the frequency distribution of genotypes and alleles of the rs5743708
TLR2 G>A (Arg753GIn) polymorphism.
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AHAJII3 OJHOHYKJIEOTUAHUX ITOJIMOP®I3MIB I'EHIB IL17A TA TLR2
Y XBOPUX HA TAPOJOHTHUT

JlocipkeHHST TIPUCBSMEHO MOIIYKY acomiarii oJHOHykJIeoTHAHHX moiiMopdismiB rema IL17A ta rema TLR2 3
MapOJOHTHTOM B YKpATHCBKiH momyssmii. B mocmimpkennsax npuiivann y4dacts 34 namienra. Boru Oynm posnonineni Ha 2 rpymnu
(mocmimxyBaHa rpyma, 10 sIKoi OyJI0 3aay4eHo 22 HalieHTH 3 HapoJAOHTHTOM PI3HOTO CTYIIEHS BaKKOCTi; KOHTPOJIbHA IpyIa, 10
sIKOi Oyso 3aiydeHo 12 3mopoBux iHIUBiAyymiB). CTOMATONOTIYHMEN OMIsAA OyJIO MPOBEJACHO B yMOBaxX CTOMATOJOTIYHOTO
kabiHeTy. B pe3ynbTaTi mpoBeieHHX MOCIIHKEHb OYJIO0 BCTAHOBJICHO, IO moiiMopdisM 1s2275913 acoriiroBaBcs 3 PU3UKOM
MApOJOHTHUTY B alleNbHiil Mojeni 1 qomiHaHTHIM Mozeni. JlocminHa Ta KOHTPOJbHA TPYIH HE BiIpI3HSUIMCS JOCTOBIPHO IOZO
PO3M0AiTy YaCTOT I'eHOTHIIIB Ta ajesei moiiMopdizmy rs5743708 TLR2 G>A (Arg753Gln).

Kuio4oBi c10Ba: 310pOB’ s HOPOXKHUHU POTA, T€HOTUITyBaHHS, iHTepIeHkiH-17A, MeiaTop iMyHHOI peakuii.

The study is a fragment of the research project “Correction of pathogenetic mechanisms of disorders of carbohydrate
and lipid metabolism in the body and tissues of the oral cavity in patients depending on environmental and nutritional factors
affecting carbohydrate and lipid metabolism”, state registration No. 0118U006966.

Periodontitis is a group of inflammatory diseases caused primarily by the interaction of the host
organism with the microbiome of the oral cavity under the influence of environmental factors. Smoking,
socioeconomic factors, systemic inflammatory diseases (diabetes and others), stress, obesity, and genetic
factors are among the risk factors for developing periodontitis [1, 11]. The speed of development of the
disease can vary in different individuals. Genetic susceptibility to the disease is more characteristic of an
aggressive and rapidly progressing form of the disease [7]. In a number of studies, attempts have been
made to establish the relationship between the polymorphism of specific genes, gene expression and
various forms of periodontitis. In particular, the study of the association with periodontitis of
polymorphisms of genes involved in the inflammatory reaction and immune response, including genes of
histocompatibility antigens, IgG class antibodies and their receptors, as well as genes of CD14 molecules,
toll-like receptors, vitamin D receptors and other cell receptors. Similar studies also included analysis of
the role of polymorphisms in genes encoding metalloproteinases and other enzymes [3]. Much attention
was paid to the polymorphism of genes encoding pro- and anti-inflammatory cytokines. The association of
chronic and/or aggressive periodontitis with a number of polymorphisms in the IL-1a and IL-1, IL-2, 4,
6 and 10 interleukin genes was revealed. It was noted that the distribution of polymorphism frequencies
can vary significantly in different populations, which does not always allow directly extrapolate data
obtained in one population to another population [5].

The purpose of the study was to search for the association of single-nucleotide polymorphisms
rs2275913-197G>A of the IL17A gene and rs5743708 G>A (Arg753GIn) of the TLR2 gene with
periodontitis in the Ukrainian population.

© V.B. Pyndus, .V. Dorosh, 2022
139



ISSN 2079-8334. Céim meouyunu ma odionozii. 2022. Ne 4 (82)

Materials and methods. The study involved 34 patients aged 25-55 years. The study group
consisted of 22 patients with periodontitis of varying severity; 12 healthy individuals were involved in the
control group. Dental examination was conducted in the dental office at the Department of Epidemiology
and Prevention of Major Dental Diseases, Pediatric Dentistry and Orthodontics of the SE “The Institute of
stomatology and maxilla-facial surgery National academy of medical sciences of Ukraine” (SE “ISMFS
NAMS”).

DNA isolation from buccal epithelial cells was performed according to a modified method using
Chelex [14]. 200 pul of 5 % solution of Chelex 100 in distilled sterile water (Chelex in sodium form, 100—
200 mesh, Bio-Rad) was added to a tube (Eppendorf) containing an applicator with a scraping of epithelial
cells. Before adding the resin was mixed in a homogeneous state with a wide-bore pipette and an aliquot
was taken directly during mixing. Incubated at 56° for 30 minutes with constant stirring on a thermoshaker.
Then incubated at 96°C for 8 minutes, shaking occasionally. After incubation, centrifuge for 3 minutes at
12000 g (Eppendorf Centrifuge 5424). DNA concentration and purity were determined
spectrophotometrically (Nanophotometr, Implen, Germany) by taking a 5 pl aliquot directly from the tube
with the DNA solution. For polymerase chain reaction (PCR), 5 pl of the supernatant was taken. Allelic
variants of polymorphisms rs2275913 IL17A-197G>A and rs5743708 TLR2 G>A (Arg753Gln) were
assessed by allele-specific PCR. The incubation mixture was prepared under sterile conditions in a PCR
box using a PCR buffer from Fermentas (Lithuania). Amplification of the studied regions of the genes was
carried out in parallel in two test tubes (Eppendorf) for the normal and mutant allele of each gene in 20 ul
of a buffer solution with the addition of 100 nM of each pair of allele-specific oligonucleotide primers
(Metabion, Germany), on the “Analytik Jena” thermal cycler (Flex Cycler, Germany). Fractionation of
amplification products was carried out by electrophoresis in a horizontal 2 % agarose gel prepared on a
disposable Tris-acetate buffer (1XTAE) at a voltage of 100V for 45 minutes. pUC19: Msp1 DNA was used
as a molecular weight marker. The agarose gel was stained with ethidium bromide and visualized in
ultraviolet light.

Statistical processing of the obtained results, including the test for deviation from the Hardy-
Weinberg equilibrium (HWE) and the assessment of the association of genotypes and alleles with the risk
of periodontitis by the Pearson 2 method, was carried out using the DeFinetti genetic statistics program
on the website of the Institute of Genetics (Munich, Germany). Associations were characterized by odds
ratio (OR) with 95 % confidence interval and Pearson's y2 test. The difference was considered statistically
significant at p<0.05.

Results of the study and their discussion. We performed genotyping of rs2275913 IL17A-
197G>A and rs5743708 TLR2 G>A (Arg753GlIn) polymorphisms in a group of patients with periodontitis
of varying degrees of severity and in a control group. In the studied groups, the distribution of genotype
frequencies, compliance of their distribution with the Hardy-Weinberg equilibrium, as well as differences
between groups regarding the distribution of genotype and allele frequencies were analyzed. For both
polymorphisms, the genotype distribution frequencies corresponded to the theoretically calculated HWE
in both groups (p>0.05; Table 1).

Table 1
Distribution and comparison of frequencies of genotypes and alleles
of rs2275913 IL17A-197G>A polymorphism in patient groups
Polymorphism 152275913 IL174-97G>A

Genotype, allele GG GA AA Alele G Alele A HWE p-value
Case, frequency 0.363 0.455 0.182 0.591 0.409 0.779
Control, frequency 0.750 0.250 0.000 0.875 0.125 0.512
Comparison of frequencies A<>G |GA<>GG | GAtAA<>GG DM | AA<>GG+GA RM - -

4.846 3.750
OR (95 % CI) (1.255- | (0.754— |5.250 (1.093-25.211) [10.059 (0.469-215.558) - -

18.708) | 18.641)
X2, p-value 0.015 0.098 0.031 0.054 - -

Note. CI — confidence interval; DM — dominant model; RM — recessive model; HWE — Hardy-Weinberg equilibrium. Significant
values of the odds ratio (95 % CI) and values of p<0.05 are highlighted in bold.

The studied groups differed in the distribution of genotypes and alleles of the single nucleotide
polymorphism of the IL17A gene rs2275913-197G>A. The frequency of the mutant allele A of this
polymorphism was higher in the group of patients compared to controls: 0.409 and 0.125, respectively.
This allele was associated with an increased risk of developing periodontitis: OR=4.846 (95 % CI 1.255—
18.708), the reliability of the 2 value p=0.015. The presence of the A allele in the hetero- (GA) or
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homozygous (AA) state determined the increased risk of periodontitis, which corresponds to the
dominant model of inheritance GA+AA<>GG: OR=5.250 (95 % CI 1.093-25.211), the reliability of the
¥2 value p=0.015. Rs2275913-197G>A is the most studied promoter polymorphism of the IL17A gene.
The group of patients and the control group did not differ significantly in terms of the frequency
distribution of genotypes and alleles of the rs5743708 TLR2 G>A (Arg753Gln) polymorphism (p>0.05;
Table 2).

Table 2
Distribution and comparison of frequencies of genotypes
and alleles of rs5743708 TLR2 G>A (Arg753GIn) polymorphism in patient groups
Polymorphism rs5743708 TLR2 G>A (Arg753GlIn)
Genotype, allele GG GA AA Alele G Alele A HXE 5-
Case, frequency 0.864 0.136 0.000 0.932 0.068 0.639
Control, frequency 0.917 0.083 0.000 0.958 0.042 0.835
Comparison of frequencies A<>G | GA<>GG | GA+AA<>GG DM |AA<>GG+GA RM - -
1.683 1.737
OR (95 % CI) (0.165- (0.160— 1'7?; §%21)607 0'52(1) (7%(6))1 - - -
17.126) 18.802) ) )
12 1.000 1.000 0.646 1.000 - -
p-value

Note. CI — confidence interval; DM — dominant model; RM — recessive model; HWE — Hardy-Weinberg equilibrium. Significant
values of the odds ratio (95 % CI) and values of p<0.05 are highlighted in bold.

The frequency of the mutant A-allele was low both in disease cases and in controls: 0.068 and
0.042, respectively, p=1.000, OR=1.683 (95 % CI10.165-17.126), while no AA homozygotes were detected
in the studied groups.

Increased expression of IL17A has been noted in various inflammatory and autoimmune
human diseases [2]. The A-allele of the rs2275913 IL17A-197G>A polymorphism is associated with
the risk of stomach cancer, ulcerative colitis, cardiovascular and other diseases [4, 8]. A meta-analysis
of the role of gene polymorphisms of various cytokines in the pathogenesis of periodontitis [15]
revealed a weak association of the rs2275913 IL17A-197G>A polymorphism with the inflammatory
reaction and the risk of periodontitis development. Contradictory data were obtained in the Brazilian
population: in the study [10] the A-allele was associated with the risk of chronic periodontitis, while
in other studies the association of the A+ genotype with the absence of the disease was found [9], or
this polymorphism was not associated with the pathogenesis of periodontitis [13]. Our study revealed
a reliable association of the A-allele and A+ genotype with the risk of periodontitis in the Ukrainian
population. TLR2 encodes toll-like receptor 2, which is a mediator of the immune response as a
receptor for peptidoglycans and lipoteichoic acid of the cell wall of gram-negative bacteria, as well as
an unidentified fragment of the cell wall of Porphyromonas gingivalis, one of the key bacteria in the
pathogenesis of periodontitis [12]. Currently, 10 toll-like receptors encoded by different TLR genes
have been identified. A recent study found an association with periodontitis of two TLR2
polymorphisms: rs1898830 in allelic, recessive, and codominant inheritance patterns and rs5743708
in allelic, dominant, and codominant inheritance patterns in patients of Asian descent, the latter of
which was also the subject of our study [6]. At the same time, rs5743708 was not associated separately
with chronic or aggressive form of the disease. In addition, the association with chronic periodontitis
of the rs7873784 polymorphism of the TLR4 gene in the Asian population was revealed. However, in
our study, we failed to detect an association of the rs5743708 TLR2 G>A (Arg753Gln) polymorphism
with periodontitis, which is probably due to the low frequency of the A-allele in the Ukrainian
population and the need to analyze a larger number of patients.

72, - /77

1. The rs2275913-197G>A polymorphism in the promoter region of the IL17A gene, which
encodes the pro-inflammatory cytokine interleukin-17, was associated with the risk of developing
periodontitis in the Ukrainian population in allelic (A vs G) and dominant (GA+AA vs GG) inheritance
models.

2. It was not possible to detect a connection with the risk of periodontitis of the toll-like receptor 2
gene polymorphism rs5743708 TLR2 G>A (Arg753Gln), which may be due to the low frequency of the
A-allele in the Ukrainian population.
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