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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Abstract.

Background: Asthma is a prevalent chronic respiratory disease
that significantly impacts the quality of life. Genetic factors,
particularly single nucleotide polymorphisms (SNPs), play a
crucial role in asthma susceptibility. This study investigates
the genetic determinants associated with asthma in the Kazakh
population, focusing on SNPs within the ACTN3 and TSBP1
genes.

Materials and methods: A case-control study was conducted
involving 600 participants, with 300 diagnosed with asthma
and 300 healthy controls. Participants were recruited from
17 regions across Kazakhstan. Genomic DNA was extracted,
and 120 SNPs were selected for analysis. Genotyping was
performed using the QuantStudio 12K Flex Real-Time PCR
System. Statistical analyses included the Mann-Whitney U test,
x2 tests, and calculation of odds ratios (OR) to evaluate the
association between SNPs and asthma.

Results: Significant associations were found between asthma
and two SNPs: rs540874 in the ACTN3 gene and rs3132954
in the TSBP1 gene. The G allele of rs540874 (MAF 0.71 in
cases vs. 0.30 in controls, p-value = 4.78x10"-14) and the G
allele of rs3132954 (MAF 0.54 in cases vs. 0.10 in controls,
p-value = 1.33x107-12) were associated with increased asthma
susceptibility. The findings suggest a potential protective role of
the A/A genotype in asthma.

Conclusion: This study identifies significant genetic markers
associated with asthma in the Kazakh population, highlighting
the complex interplay between genetic and environmental
factors in the disease's pathogenesis. The results contribute to
the understanding of asthma's genetic underpinnings and may
inform the development of personalized medical interventions
tailored to genetic profiles, advancing the field of precision
medicine for asthma management.

Key words. Asthma, single nucleotide polymorphisms,
kazakh population, actn3, tsbp1, genetic association.

Introduction.

Asthma remains a significant global health concern, affecting
millions of persons across various age groups. It is characterized
by chronic inflammation of the airways, leading to respiratory
difficulties, coughing, and wheezing. Asthma can significantly
impact an individual's quality of life, resulting in a deterioration
of physical well-being and hindering social interaction.

The SNAPSHOT survey found that the adjusted prevalence
of asthma in the Middle East ranges from 4.4% in Turkey to
7.6% in the Gulf countries. Asthma has a deleterious impact
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on one's overall health and is associated with a notable
prevalence of comorbidities. It is crucial for doctors to conduct
a comprehensive examination and effectively manage any
concurrent illnesses in all asthma patients [1].

Asthma and other allergic illnesses, including allergic
rhinitis, atopic dermatitis, and food allergies, have a substantial
influence on the overall quality of life for patients. These
illnesses significantly influence the total well-being and quality
of life, impacting the physical, mental, and social aspects.
Consequently, healthcare systems are confronted with a
heightened responsibility in handling chronic disorders [2].

In their narrative review, Shi, Zhang, and Qiu (2022) present a
concise overview of 10 gene polymorphisms that are linked to
the likelihood of developing asthma. The review emphasizes the
importance of genetic variations in influencing the probability
of getting asthma and the possibility of tailoring treatment
based on genetic profiling. Nevertheless, it recognizes the
challenge of comprehending the exact correlation between gene
polymorphisms and the fundamental pathophysiological causes
of asthma [3].

A study conducted on children and adolescents in Brazil
investigated sixteen genetic variants in eleven genes that
have previously been associated with asthma. The findings
underscored the complex interplay between hereditary and
environmental variables in the onset of asthma [4].

Toru et al. (2015) conducted a study that discovered a
significant link between the C>T polymorphism of the multidrug
resistance-1 gene and asthma in individuals. These findings
indicate that this particular genetic mutation may contribute
to the onset of asthma by disturbing the equilibrium between
oxidants and antioxidants [5].

Despite the identification of multiple genes associated with
asthma risk, there remains a dearth of study regarding the
precise impact of these genetic variants on the development of
asthma. The complexities of asthma, including its varied clinical
presentations and therapeutic responses, highlight the need for
further research to elucidate the specific roles of these genes.

Examining the impact of gene polymorphisms identified in
prior studies on the development and characteristics of asthma
in the population of Kazakhstan is of utmost importance. This
methodology can assist in identifying genetic susceptibility
factors that are unique to particular populations, enhance
our understanding of the fundamental origins of asthma in
these populations, and facilitate the creation of personalized
approaches for asthma management that consider both genetic
and environmental factors.
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To comprehend the range and intensity of asthma, it is crucial
to examine the hereditary factors that play a role in its formation.
This research is crucial for developing customized therapies
that specifically address the individual asthma etiology of
each patient. A recent study highlights the significant impact
of gene polymorphisms on the susceptibility and advancement
of asthma, showing a multifaceted character of the disease that
encompasses both genetic and environmental factors.

The correlation between genetic differences and extrinsic
factors in the development of asthma underscores the importance
of genetic research in this field. While significant advancements
have been made in identifying genetic markers associated
with asthma, further research is necessary, particularly in
diverse populations like Kazakhstan, to fully understand these
connections and their implications for personalized medicine.

Materials and Methods.

Ethical Issues:

The study received approval from the Local Ethics Committee
of the S.D. Asfendiyarov Kazakh National Medical University,
located in Almaty, Republic of Kazakhstan, as per the protocol
of the Local Ethics Commission No. 12 (118) dated 28.09.2021.
Furthermore, it also obtained approval from the Central
Bioethics Commission of the Ministry of Healthcare of the
Republic of Kazakhstan, with protocol No. 14 dated 24.11.2021.
Additionally, the study was registered with ClinicalTrials.
gov under the identifier NCT05088512. All research methods
adhered to the relevant ethical guidelines.

Study Participants:

A case-control design was employed in this research,
encompassing a total cohort of 600 individuals. This group
comprised 300 individuals diagnosed with asthma, contrasted
with a control group consisting of 300 subjects displaying no
indications of asthma or related conditions.

The participants were recruited from various regions across
Kazakhstan, specifically from multidisciplinary hospitals
located in 17 regions within the Republic of Kazakhstan in the
period from 01.01.2022 to 01.12.2022.

Inclusion Criteria:

* Individuals with diverse manifestations of a confirmed
medical diagnosis of asthma.

 Participant age ranged from 5 to 65 years.

* Individuals of Kazakh descent, as evidenced by both paternal
and maternal grandparents being ethnically Kazakh.

 Participants who demonstrated the capacity and willingness
to provide informed written consent.

» Participants exhibiting the capability and intent to comply
with the established research protocol.

Exclusion Criteria:

» Persons who, in the opinion of the researcher, are mentally or
legally incapacitated, which prevents obtaining informed consent.

* Pregnant or lactating women.

* Tuberculosis of any localization in the active phase and in
history.

» Severe and decompensated diseases of the liver and kidneys,
cardiovascular system.
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» Severe and decompensated course of endocrine diseases.
* Autoimmune diseases.

» Systemic diseases.

* Oncological diseases.

Covariates:

Diagnoses of asthma were meticulously confirmed by licensed
allergologists and pulmonologists. All control participants
underwent thorough clinical evaluations to confirm the absence
of asthma and other lung diseases. The severity of asthma among
patients was assessed using the ACQ and ACT index [6,7].
Genotyping:

Data related to single-nucleotide polymorphisms (SNPs) were
obtained from the Genome-Wide Association Study (GWAS)
Catalog (https://www.ebi.ac.uk/gwas/home). For this study,
120 SNPs were identified and chosen as polymorphic markers.

Genomic DNA was extracted from 200 pL of whole blood
using the KingFisher Flex-Ready DNA Ultra 2.0 Prefilled
Plates (USA), following the manufacturer's guidelines strictly.

The concentration and purity of the extracted genomic DNA
were quantitatively assessed using the NanoDrop One/OneC
Microvolume UV-Vis Spectrophotometer (Thermo Scientific,
USA) and the Qubit Fluorometric Quantification system
(Thermo Scientific, USA). After quantification, DNA samples
were standardized to ensure uniform concentration and then
preserved at -20°C.

Genotypic determination was carried out using the QuantStudio
12K Flex Real-Time PCR System (Thermo Fisher Scientific,
USA). Data extraction and subsequent analysis were facilitated
through the QuantStudio Real-Time PCR Cloud Software [8,9].

Statistical Analysis.

The R Studio and Python software was utilized for conducting
the statistical analyses. Descriptive statistics were employed
for continuous variables, providing a comprehensive overview.
This included calculating the arithmetic mean (X), median (Me),
standard deviation (SD), coefficient of variation (v%), as well as
the minimum (min) and maximum (max) observed values. These
descriptive metrics were essential for elucidating the distribution
characteristics and inherent variability within the data.

Odds ratios (OR) and their 95% confidence intervals (CI) were
computed to evaluate the strength and direction of associations.
x2 tests were utilized to identify any noticeable differences in
genotype and allele frequencies between the asthma patient
cohort and the control group, aiming to substantiate their
clinical implications.

Biophysical measures between the asthma and control groups were
compared using Student's t-test. Throughout the analyses, a p-value
threshold of P < 0.05 was adopted to signify statistical significance.

FDR (False Discovery Rate) analysis was employed to
account for multiple comparisons when testing a multitude of
SNPs (Table 4).

Results.

This study included a total of 600 individuals, with 300
patients in both the case and control groups (Table 1). Notably,
the control group exhibited a prevalent residence in rural

areas, while the asthma group comprised both urban and rural
residents.



Table 1. Demographic and Clinical Characteristics of Asthma Patients
in Case and Control Groups.

Group Total Mean Age  Sex Ratio Smoking Status
Patients + SD (M:F) (Yes:No)

Case 300 24.80 +15.35 0.74:1 0.08:1

Control 300 24.99 +15.17/0.69:1 0.12:1

The case group's mean age of 24.80 years and standard
deviation (SD) of 15.35 years suggest a broad age range. The
control group has a mean age of 24.99 years and a standard
deviation of 15.17 years, indicating comparable age variability.

The case group exhibits a higher proportion of females
compared to males, with a male-to-female ratio of 0.74:1.
The control group exhibits a male-to-female ratio of 0.69:1,
suggesting a higher representation of females in the study.

Both groups exhibit a low prevalence of smoking. The case
group had a smoking ratio of 0.08:1, which suggests a low
prevalence of smoking. The control group had a prevalence
ratio of 0.12:1, indicating a somewhat higher proportion of
smokers compared to non-smokers, although non-smokers still
constituted the majority.

Results of the statistical computations for the comparative
analysis of two patient cohorts regarding the frequency of
occurrence of SNPs associated with asthma development are
depicted in Figures 1. Statistical calculations were conducted
using the Mann-Whitney U test.
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Figure 1. Scatter Plot depicting the distribution of Minor Allele
Frequency (MAF) for SNPs associated with asthma in experimental
and control groups.

The distribution of ACTN3 (rs540874) genotype frequencies
in patients with asthma is as follows: 9% have the homozygous
A/A genotype, 39% have the heterozygous A/G genotype, and
52% have the homozygous G/G genotype. The polymorphism
exhibits a chi-square (x2) statistic of 61.34 and a p-value of
4.78x107", indicating a high level of statistical significance.
The allele G has a Minor Allele Frequency (MAF) of 0.71 in
cases and 0.30 in controls.

The genotypes for the second SNP, rs3132954, are distributed
as follows: 43% of individuals are homozygous for the G allele
(G/G), 23% are heterozygous (G/A), and 34% are homozygous
for the A allele (A/A). The chi-square (x2) statistic for this
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polymorphism is 54.69, with a p-value of 1.33x107'2. The allele
G has a Minor Allele Frequency (MAF) of 0.54 in cases and
0.10 in controls.

Based on the findings, the G/G genotype, which is the
predominant allele in this community, may be associated with
a heightened susceptibility to asthma. In contrast, the A/A
genotype, which is less prevalent in individuals with asthma
compared to those without asthma, may offer a certain degree of
defense against the condition.

The G/G genotype in rs3132954 is linked to a higher
susceptibility to asthma, as indicated by the higher occurrence
of cases and the significant odds ratio. The A/A genotype is
more commonly seen in individuals without asthma, suggesting
that it may have a protective effect against the development of
asthma.

The odds ratios and confidence intervals provided in the
prior text do not align with the data in the table and so have
been excluded from this amended text. Further investigation is
necessary to ascertain the exact odds ratios for each genotype.

Tables 2 and 3 present a concise overview of the frequencies
of genotypes and their interconnections.

The study's findings reveal genetic factors that are potentially
involved in the underlying mechanisms of asthma. These findings
can guide future research towards developing therapeutic
options that specifically target these genetic variations.

Table 2. Presentation of the results of 2 the most significant SNP
concerning genetics in asthma susceptibility in Kazakh Population.

Mapped Gene RS number Alleles Chr MAF
chr11:66562261

ACTN3 rs540874  A>G (GRCh38.p14) 0.71
chr6:32343682

TSBP1 1s3132954  A>G (GRCh38.p14) 0.54

The study suggests that for rs540874, the presence of the
A/A genotype may be associated with a stronger contraction
of respiratory muscles during inhalation, which is potentially
beneficial in asthma. Conversely, the G/G genotype, which is
associated with insufficient synthesis of alpha-actinin-3, may
lead to less pronounced muscle contraction and thus more
pronounced disorders of lung ventilation capacity during
asthma attacks.

Table 3 details the allele frequencies of two SNPs in patients
with asthma and controls. For each SNP, the genotype
frequencies among the cases (asthma patients) and controls are
compared, and the statistical significance is assessed. rs540874
and rs3132954 show a significant association with the condition,
as indicated by the very low p-values.

The table 4 displays the outcomes of a statistical examination
on a subset of Single Nucleotide Polymorphisms (SNPs) for a
study encompassing 120 SNPs associated with a certain trait.
The display provides the p-values obtained from individual
association tests, as well as the modified p-values that have been
corrected for multiple testing using the False Discovery Rate
(FDR) method.

Discussion.

Our study's illumination of the genetic predispositions
associated with asthma in the Kazakh population, particularly



Table 3. Allele frequencies of two SNPs in patients with asthma.

rs number Genotype Frequency X2 p-value OR 95% CI
Genotypes Cases Controls
A/A 0,09 0,62
rs540874 A/G 0,39 0,16 61,34 4,78 x 1014 0,06 [0,024; 0,148]
G/G 0,52 0,22
MAF (G) 0,71 0,30
G/G 0,43 0,03
rs3132954 G/A 0,23 0,15 54,69 1,33 x 1012 9,13 [2,39; 34,86]
A/A 0,34 0,82
MAF (G) 0,54 0.10
Table 4. Results of FDR analysis to account for multiple comparisons when testing multiple SNPs.
N SNP p-value ?F—S‘li{;val“e
rs9895098 0,273443 0,629805
rs3933376 0,095253 0,474049
rs2190097 0,155123 0,618923
rs17775170 0,060340 0,181035
rs9391997 0,135453 0,325072
rs1861245 0,216771 0,362518
rs12212193 0,246583 0,362518
1s2647003 0,124884 0,362518
rs12697352 0,227189 0,362518
rs11236797 0,130468 0,365621
1$274943 0,240626 0,431612
rs12123821 0,114476 0,421612
1s2589561 0,066289 0,431612
rs11213940 0,066855 0,401612
1s2549003 0,215105 0,408398
1s2422254 0,069118 0,444818
rs12661352 0,075251 0,444818
1572837826 0,075957 0,444818
15479844 0,078601 0,444818
rs58521088 0,081177 0,444818
1s6755198 0,081573 0,444818
rs62408233 0,084494 0,444818
rs13416449 0,085257 0,444818
rs3132954 1,33 x 1012 7.9135x10 "2
rs60153262 0,101436 0,474049
rs2025758 0,109912 0,474049
rs41284471 0,110121 0,474049
r$992969 0,110612 0,474049
rs1295685 0,116811 0,483358
rs7632381 0,137874 0,532908
1s2229094 0,139562 0,532908
1$9266629 0,143898 0,532908
rs35614679 0,14655 0,532908
1s9895436 0,152942 0,539796
rs11071559 0,163654 0,554385
156835638 0,168752 0,554385
1s2844649 0,170935 0,554385
rs10912564 0,179883 0,568052
1s7650683 0,190495 0,580436
rs10791824 0,193479 0,580436
16594499 0,203081 0,587794
15141343442 0,205728 0,587794
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rs3828058 0,228831 0,622
rs4795413 0,234215 0,622
rs7370843 0,234444 0,622
1s71625139 0,238433 0,622
152065206 0,244719 0,624813
rs143942614 0,252824 0,625463
1s3732192 0,255397 0,625463
rs10091870 0,267587 0,629805
rs34104805 0,270059 0,629805
rs540874 4,78x10 14 5.6882x10 13
rs9860547 0,283055 0,629805
rs75861713 0,284468 0,629805
rs17406680 0,288661 0,629805
rs9372120 0,294652 0,631397
rs1512226 0,308506 0,632911
rs874953 0,310097 0,632911
rs6454805 0,311181 0,632911
157893324 0,317398 0,634796
rs8103278 0,330628 0,650415
154759229 0,33886 0,651142
152675724 0,34185 0,651142
rs12491785 0,351447 0,658963
15849139 0,358983 0,660962
rs12413578 0,363529 0,660962
rs1143869 0,377169 0,669283
rs1837253 0,37926 0,669283
1512469459 0,442108 0,758483
rs8089834 0,447424 0,758483
1512144049 0,448769 0,758483
1s9290877 0,472056 0,77444
1513017455 0,477238 0,77444
rs1898671 0,483624 0,77444
rs3771175 0,484025 0,77444
1s9275570 0,511858 0,799803
rs4574025 0,513207 0,799803
1572743461 0,527866 0,812102
rs13153019 0,541283 0,815888
rs346835 0,553271 0,815888
rs73786772 0,553562 0,815888
1s9549238 0,557524 0,815888
rs3772010 0,581087 0,840126
rs1655558 0,599441 0,841002
rs1381928 0,599732 0,841002
1s55875222 0,602718 0,841002
rs72702900 0,621337 0,841521
1512935657 0,624997 0,841521
157047575 0,630155 0,841521
rs4713555 0,641482 0,841521
151552994 0,6449 0,841521
1512365699 0,645166 0,841521
rs17145188 0,657266 0,848085
1510174949 0,668675 0,853628
1567768228 0,68734 0,863074
154845604 0,690459 0,863074
1517642749 0,713311 0,880449
157851246 0,719033 0,880449
1510167431 0,728642 0,881908
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rs2070901
rs3826331
rs16922576
rs4673659
rs2517611
rs7523907
rs1444782
rs1950897
rs1917534
rs9895419
rs16903574
1s34290285
rs3917339
rs2245214
rs1007027
1$55646091
rs11665213
rs55730955
rs3768321
rs1821263
rs1012307

through the ACTN3 rs540874 and TSBP1 rs3132954 genes,
underscores the intricate tapestry of genetic and physiological
factors at play in asthma pathogenesis. The identification of
these significant genetic markers not only underscores the
complexity of asthma's etiology but also points towards the
physiological manifestations, such as bronchospasm, that
exacerbate the condition's severity.

Bronchospasm is a significant physiological response
characterized by the rapid movement of air through constricted
bronchi, resulting in increased resistance to airflow and
greater exertion of respiratory muscles during exhalation. The
participation of skeletal respiratory muscles in both inhalation
and exhalation, where the strength of muscular contraction
changes with the depth of respiratory effort, is crucial for
sustaining respiratory function [10,11].

Moreover, the susceptibility to bronchial obstruction can be
ascribed to distinct anatomical and physiological characteristics,
including the inadequate development of bronchial wall muscle
fibers and immature respiratory muscles in infants, rendering
their airways more susceptible to constriction. The coordinated
functioning of the respiratory system, which includes the lungs,
pulmonary circulation, respiratory control system, and muscular
components of the chest, is essential for the breathing process in
patients with asthma [10,11].

Findings from molecular genetic research, particularly
investigations on the ACTN3 gene polymorphism that impacts
the production of the alpha-actinin-3 protein in muscle fibers,
provide valuable information about the molecular mechanisms
involved in bronchospasm and the control of breathing in
children with asthma. Studying the genetic foundations of
asthma is crucial for deepening our comprehension and refining
the diagnosis of this disorder. The genetic findings highlight the
intricate nature of asthma, emphasizing the need to incorporate
genetic data into the management and therapy approaches for
asthma [12-14].
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0,734923 0,881908
0,755393 0,897497
0,768642 0,898322
0,777023 0,898322
0,792116 0,898322
0,793167 0,898322
0,821029 0,898322
0,825713 0,898322
0,826554 0,898322
0,82682 0,898322
0,830093 0,898322
0,830948 0,898322
0,849593 0,902591
0,84994 0,902591
0,860583 0,905877
0,873334 0,911305
0,90144 0,925802
0,902657 0,925802
0,955226 0,971416
0,985821 0,994105
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Furthermore, the exploration of TSBPI1's role in asthma
introduces a novel avenue for research, particularly in
understanding how genetic variations influence the immune
response and contribute to the inflammatory processes central
to asthma. There is limited evidence about a direct correlation
between TSBP1 (Thymic stromal lymphopoietin-binding
protein 1) and asthma. The potential involvement of TSBP1 in
modulating allergic reactions and inflammation highlights the
necessity of integrating genetic data into asthma management
strategies [15,16]. This approach not only promises more precise
diagnostics but also opens the door to targeted therapies that
address the specific genetic and molecular pathways implicated
in asthma.

The involvement of Thymic Stromal Lymphopoietin-Binding
Protein 1 (TSBP1) in asthma is a topic that is currently gaining
attention, yet there is a scarcity of available literature on this
subject. While our knowledge of TSBPI is currently limited,
its possible connections to the development of asthma deserve
further attention. An area worthy of investigation is the
expression patterns and tissue specificity of TSBP1. Examining
the particular expression of TSBP1 in lung cells and tissues could
provide insights into its potential role in the development of
asthma. Although there is a scarcity of literature on the subject,
doing association studies to assess the potential correlations
between TSBP1 polymorphisms or expression levels could
be beneficial in establishing its viability as a biomarker or
therapeutic target [15,16].

By bridging the gap between genetic predispositions and the
physiological responses characteristic of asthma, our research
emphasizes the value of a comprehensive approach to asthma
study. Investigating the genetic underpinnings alongside the
physiological and molecular mechanisms offers a holistic view
of asthma, paving the way for advancements in personalized
medicine. Such integrated research efforts are crucial for
developing effective management and therapeutic strategies,



ultimately improving the quality of life for individuals with
asthma.

Study limitations.

This study has several limitations that should be acknowledged.
First, the sample size, while sufficient for detecting significant
associations, may limit the generalizability of the findings to
the broader Kazakh population. Second, the study focused on
specific SNPs within the ACTN3 and TSBP1 genes, which may
not capture the full genetic complexity of asthma. Additionally,
environmental factors, which could interact with genetic
predispositions to influence asthma risk, were not extensively
analyzed in this study. Future research should consider larger and
more diverse cohorts, as well as the inclusion of environmental
data, to better understand the genetic and environmental
contributions to asthma in the Kazakh population.

Conclusion.

Ultimately, this study has greatly enhanced our comprehension
of the genetic elements that contribute to the vulnerability of
asthma in the Kazakh community. Our research highlights the
intricate relationship between genetics and the environment in
the development of asthma by discovering important genetic
markers in the ACTN3 and TSBP1 genes. These discoveries not
only improve our understanding of the fundamental molecular
mechanisms of asthma but also open up possibilities for creating
personalized medical strategies that are specifically designed
based on individuals' genetic characteristics. In the future, it is
crucial that we further investigate the practical consequences
of these genetic variants, with the goal of incorporating these
findings into medical treatment. Addressing this issue will
necessitate collaborative endeavours in advancing genetic
research, expanding the scope and diversity of study populations,
and fostering the creation of inventive therapeutic approaches.
In essence, our goal is to enhance the diagnosis, management,
and treatment outcomes for asthma patients by gaining a more
profound comprehension of the genetic foundation of asthma.
This progress will represent a noteworthy advancement in the
pursuit of tailored and efficient healthcare solutions.
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