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Frequency of rs35803318 single nucleotide polymorphism of ACE2 gene
among the Kazakhs

In the article the results of genotyping of DNA samples obtained from the study participants on the single nu-
cleotide polymorphism (SNP) rs35803318 (C/T) of the ACE2 gene were presented. Genotyping was carried
out by real-time polymerase chain reaction (PCR) using the technique Amplification of the Refractory Muta-
tion System (ARMS). The frequencies of rs35803318 (C/T) genotypes and alleles in 96 representatives of the
Kazakh ethnic group living in the Karaganda region were analyzed. The ACE2 gene (angiotensin-converting
enzyme 2) was extensively investigated due to its role in susceptibility to infection by the SARS-CoV-2 virus
causing COVID-19. The ACE2 gene encodes a protein that serves as a receptor for the virus, and its varia-
tions can affect a person's susceptibility to infection. The ACE2 protein plays a role in the regulation of an-
giotensin and the effect on blood pressure. Therefore, there is a link between ACE2 gene polymorphisms, in-
cluding rs35803318, and the development of cardiovascular diseases. According to the results of our study,
the CT genotype (63.5 %) is the most common among Kazakhs, the CC genotype was 20.8 % and the
TT genotype was 15.6 %. The distribution of polymorphism alleles is as follows: allele C — 52.6 %, allele A
—47.4 %.
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Introduction

One of the most important proteins in the human body, angiotensin-converting enzyme 2 (ACE), plays
a vital role in the regulation of biological processes. ACE2 was first described in 2000 [1] and is a glycopro-
tein mainly expressed in the lungs, intestines, kidneys and heart [2]. ACE2 primarily functions in the regula-
tion of the renin-angiotensin system (RAS), which plays a role in controlling blood pressure,
hydroelectrolyte balance and cardiovascular homeostasis [3].

The interest in ACE2 has surged with the emergence of COVID-19, which is caused by the SARS-
CoV-2 coronavirus. Research indicates that SARS-CoV-2 utilizes ACE2 as an entry receptor to infect body
cells [4]. This discovery led to the development of many studies aimed at studying the interaction of SARS-
CoV-2 with ACEZ2 and the development of therapeutic methods and vaccines [5].

In addition, ACE2 has become an object of research in the context of other diseases. For example, its
role in pathologies associated with the cardiovascular system has been studied in detail [6]. ACE2 has also
been linked to infections such as severe acute respiratory syndrome (SARS) [7] and associated with metabol-
ic [8], renal [9].

The ACE2 gene encodes the angiotensin-converting enzyme 2. The ACE2 gene (Gene ID: Gene ID:
59272) is located in the short arm of human X chromosome (Xp22.2) and consists of 22 exons (ACE2 Angi-
otensin Converting Enzyme 2 [Homo Sapiens (Human)] — Gene — NCBI, n.d.) [5].

These changes can affect the structure, function, or regulation of genes. Gene polymorphisms are a nat-
ural and important aspect of genetic diversity and can have a variety of effects on organisms and their pheno-
types.

The ACE2 receptor is a surprisingly interesting object of research in the field of biology and medicine.
Its role in the regulation of RAS, its effect on diseases and pathologies, as well as its association with SARS-
CoV-2 infection make it one of the key proteins requiring further study to better understand its functions and
possible medical applications.

Materials and Methods

This study includes participants who are over the age of 18 and are representatives of the Kazakh ethnic
group. The total number of participants was 96, of which 27 (28.1 %) — men, 69 (71.9 %) — women. The

Cepus «Bbronorusa. MeguumHa. Meorpacbums». 2024, 29, 3(115) 29


https://doi.org/10.31489/2024BMG3/29-33

A.K. Bisseneva, G.P. Pogossyan, K.G. Li et al.

age range is 18-78 (Mean+SD 43.44+14.22). “RIBO-prep” kit (AmpliSens, Russia) was used to extract ge-
nomic DNA from venous blood samples. The isolation procedure was conducted in accordance with the
manufacturer's instructions. To identify the target single nucleotide polymorphism (SNP) rs35803318 C>T
the isolated DNA was analyzed using real-time polymerase chain reaction (Real-time PCR) using the tech-
niqgue Amplification of the Refractory Mutation System (ARMS). Real-time PCR was conducted using a
DTlite amplifier (DNA Technology, Russia). The real-time PCR conditions and sequences of four primers
(Lumiprobe, Russia) are presented in Table.

Table
rs35803318 primers list for ARMS-PCR
Direction Primer Sequence Real-time PCR
conditions

(denaturation,
annealing cycles)

FIP (T allele) 5'-CAATGCCAACCACTATCACTCCCCTT-3’ 94 °C/3 min

RIP (C allele) 5'-CCATATGGCTGATTGTTTTTGGAGTTTTG-3' (94 °C/15 sec,
FOP 5'-AAGTCTAGGAAAGGCCACTTACTTCTTCCG-3' 68 °C/30 sec) x 40
ROP 5'-TTTCTGGGGATACAGCAACACTTGGAC-3'

The percentages were used to characterize the categorical variables. The x2 test was employed to assess
the Hardy-Weinberg equilibrium (HWE), and deviations from HWE were deemed significant at a p-value
threshold of less than 0.05. The statistical analysis of the research results was conducted using the GraphPad
Prism 8 program.

Results and Discussion

rs35803318 genotypes frequency did not correspond to the Hardy-Weinberg equilibrium (p=0.0271).
According to the database dbSNP NCBI, the frequency of allele C (0.95043) is higher than allele
T (0.04957) [10]. We identified alleles C and T, the frequency of their distribution was 52.6 % and 47.4 %,
respectively (Fig. 1). We analyzed the distribution of rs35803318 alleles in relation to the sex of Kazakh rep-
resentatives. Among men, the C allele dominates (59.3 %), the T allele (40.7 %). Women have an equal dis-
tribution between the C allele (50 %) and the T allele (50 %).
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Figure 1. Frequency of rs35803318 alleles among Kazakhs

According to studies [11, 12], the rs35803318 genetic variant exhibits a higher frequency in Italian, Eu-
ropean and American populations compared to the extremely low frequency seen in African and Asian
groups.
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The results of the study showed that among Kazakhs, the most common polymorphism genotype was
CT, making up 63.5 % of the total number of examined participants, the CC genotype was 20.8 % and the
TT genotype was 15.6 % (Fig. 2). In the group of Kazakh men, the frequency of rs35803318 genotypes was
CC —59.25%, TT — 40.7 %, CT — 0 %; among women CC — 5.8 %, TT — 5.8 %, CT — 88.4 %.
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Figure 2. Frequency of rs35803318 genotypes among Kazakhs

The authors of this study [13] showed that the rs35803318 genetic variant is absent in Asian and practi-
cally absent in African populations, however, the frequency of polymorphism is higher in the indigenous
peoples of the Amazon than in other populations.

Conclusions

As a result of our study of the frequencies of rs35803318 genetic polymorphism in the Kazakh popula-
tion, we have made an important conclusion. Among Kazakhs, the CT genotype was the most common, ac-
counting for 63.5 %, while the CC genotype was 20.8 %, and the TT genotype was 15.6 %. In the Kazakh
population, the C allele predominates at 52.6 % and the T allele at 47.4 %. These results provide valuable
information about the genetic diversity in this population and can serve as a basis for further research on the
relationship of this polymorphism with various diseases.
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Kaszakrapnarpl ACE2 reninin 0ip HykjieoTuari mosumoppu3mMHin
rs35803318 skmimiri

Maxkanaga ACE2 reninig rs35803318 (C/T) 6ip Hykueoruari nonumopdusmi OOMbIHIIA 3epTTEyre
KaTeicymmbliapaan aneiFad JJHK ynrinepin reHotunTtey HoTvKenepi kentipinred. ['eHoTunTey noimmepas-
nbl Ti36ekti peakuus (ITTP) omiciMeH HaKTBI YakbIT pexuMiHie «PedpakTopiblK MyTalHsIIBIK JKYHeHi
KYIICHTY» OMiCiH KOJJaHa OTBIPBIN JKy3ere achlpbuiabl. KaparaH/pl 0OJbICHIHIA TYPAThIH Ka3aK STHUKAJIBIK
To6biHbIH 96 eximinme rs35803318 (C/T) renorunrtepi MeH aienbiepi KHUTIKTEPIHIH Tapaaybl TalIaH/bL.
ACE2 reni (amrmorensunmi typrenmiperin 2 ¢epment) oueiH COVID-19 tyasipatsin SARS-CoV-2
BUPYCHIHBIH MHQEKIMAFa IMAIIBIKKBIIITEIK peniHe OainaHbICTEl KeHiHeH 3eprrenai. ACE2 reHi BHPYCTBIH
PELEnTOPhI PETiH/C KBI3MET €TETiH aKybI3abl KoaTaiabl skoHe ACE2 akybI3bl aHTHOTEH3UHII PETTEYIC KIHE
KaH KbICBIMBIHA acep eTyle MaHbIbl pen atkapansl. ACE2 reHi BUPYCTHIH penentopbl peTiHIe KbI3MeT
eTeTIH aKybI3Abl KOITAMIbl JKOHE OHBIH ©3repyi aJaMHbIH HH(EKIMsSFa IIaJIBIKKBIITHIFEIHA 3CEep eTYi
MyMKkiH. ACE2 aKybI3bl aHTHOTEH3HMH/II PETTEY/Ie J)KOHE KaH KbICBIMBIHA 9Cep eTyJIe MaHbI3/Ibl POJI aTKapasbl.
Connpiktan ACE2 reHiHiH HycKamapbl, coHblH imiHge rs35803318 xoHe Kypek-KaH TaMbIpiapbl
aypyJlapbIHBIH JaMybl apacbiHna OaimaHbic Oap. Bi3nmiH 3epTTey HOTHKeNepiHe colikec Ka3zaKTap apachblHIa
CT renorumi (63.5 %) en ke Tapanrad, CC renoruri 20.8 % sxone TT renorumi 15.6 %-mp1 kypamst. [Tomm-
Mop(hU3M ajutenbaepiHiH Tapanys! MeiHagai: C amreni — 52.6 %, A ammeni — 47.4 %.

Kinm coe30ep: ACE2, peuentop, rer, SNP, 6ip Hykneotuari nomumopdusm, ARMS, reHeTHKanblk HycKanap,
Kaszakrap.
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YacroTra OAHOHYKJIEOTHIHOTO noaumMoppusma rs35803318
rena ACE2 cpenn kazaxos

B crartbe npencraBieHsl pe3ylbTaThl FeHOTUIIpoBaHus 06pa3noB JJHK, momydyeHHBIX OT y4acTHUKOB HCCIe-
JOBaHUs MO OJHOHyKJIeoTHaHOMY moiumoppusmy 1s35803318 (C/T) rema ACE2 (aHrnoteH3uH-
KOHBEPTUPYIOIIHH (hepMeHT 2). ['eHOTHIHPOBaHUE OCYIIECTBIAIOCh METOIOM TOJIMMEpPa3HOH LEHON peak-
IIUX B PEeKUME PEabHOTO BPEMEHH C HCHOIBb30BaHIEM METOIUKH «AMITTH(UKAIMS pedpakTOpHOH MyTaIn-
OHHOI1 cucteMbl». [Ipoananu3upoBaHo pactpesesieHne YacToT reHoTunoB u amrenert rs35803318 (C/T) y 96
HpeJCTaBuTeNIed Ka3aXCKOM STHUYECKOH Ipymibl, npoxwuBaromux B Kaparamguuckoit obmactu. I'en ACE2
OBLI IIMPOKO HCCIEIOBAH B CBSI3U C €TI0 POJIBI0 B BOCHPHUUMYUBOCTH K MH(peknnu Bupycom SARS-CoV-2,
BebIBaoM COVID-19. I'en ACE2 xoaupyeT 0OenoK, KOTOPBIH CIYXHUT PELENTOpPOM AJsl BUPYCa, U ero

32 BecTHuk KaparaHgmMHCKoro yHmBepcuteTa



Frequency of rs35803318 single nucleotide ...

Bapualuy MOTYT BIMATH HA BOCIIPUUMYUBOCTH 4eoBeka K nHpekuu. benok ACE2 urpaer pons B peryns-
I[MM aHTMOTEH3WHA U BIUSHUM Ha KPOBsSHOE JMaBieHHe. Ilo3ToMy MMeeTcs CBs3b MEXAy BapHaHTaMU TeHa
ACE2, Bxmrouast 1s35803318, u pa3BuTHEM cepIeYHO-COCYAUCTHIX 3aboneBaHuid. COrmacHO pe3yibTaramM
HaIlIeTo MCCIe0Banus, cpeau kazaxoB renotun CT (63.5 %) — naubosee pacnpocTpaHeHHbIi, renotun CC
cocrasuia 20,8 %, u renotun TT — 15,6 %. Pacnpenenenue amnenelt momuMopdu3mMa BEITISIANT CIIEAYIOMINM
obpazom: amens C — 52,6 %, annens A — 47,4 %.

Kniouesvie cnosa: ACE2, penienitop, reH, SNP, onmHoHyKIeoTHaHbI momuMopdusm, ARMS, renetndueckue
BapUAaHTHI, Ka3aXu.
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