. YAKUT MEDICAL JOURNAL

SCIENTIFIC REVIEWS

DOI 10.25789/YMJ.2025.92.23
YOK 577.29

ANDREEVA Ekaterina A. — Post-graduate
Student in Scientific Specialty 1.5.7 — Genet-
ics, Ufa University of Science and Technology,
Ufa, Russia, Specialist at a Research Labo-
ratory, Teacher of Biological Subjects of Ural
Medical Institute E-mail: ekaterinabiology@
yandex.ru, ORCID: 0000-0002-2896-4499;
AMINOVA Elvira T. — Cand. Sci. (Biology),
Senior Lecturer at the Department of Genetics
and Fundamental Medicine, Ufa University of
Science and Technology, Ufa, Russia, e-mail:
elvira.f91@mail.ru, ORCID: 0000-0001-6691-
5543; VALOVA Yana V. — Cand. Ski. (Biolo-
gy), head of the Genetics Laboratory at the
Department of Toxicology and Genetics, Ufa
Research Institute of Occupational Health and
Human Ecology, Ufa, Russia, e-mail: Q.juk@
yandex.ru, ORCID: 0000-0001-6605-9994;
KARIMOVA Jamila I. — student of Ufa Univer-
sity of Science and Technology, Ufa, Russian
Federation, e-mail: d.karimova2004@gmail.
com, ORCID: 0009-0002-0505-6364; AL-
EXANDROVA Svetlana S. — student of Ufa
University of Science and Technology, Ufa,
Russian Federation, e-mail: al3ksandrova.
svetlana@yandex.ru, ORCID: 0009-0002-
9986-2200; BABUSHKIN Yuri V. — head of
the Department of Radiology, Radiologist
of the Highest Qualification Category, State
Autonomous Healthcare Organization "City
Clinical Polyclinic Ne 8", Chelyabinsk, Russian
Federation, e-mail: anarchy16akaskai@bk.ru
ORCID: 0009-0001-9593-912X; FAISKHA-
NOVA Rania R. — Cand. Sci. (Medical), head
of the Department of Oncogynecology, Re-
publican Clinical Oncology Dispensary, Ufa,
Russia, e-mail: rancho111@mail.ru, ORCID:
0000-0002-6958-0977, ZAGITOV linur R. -
Oncologist, Republican Clinical Oncology Dis-
pensary, Ufa, Russia, email: rancho111@mail.
ru, ORCID: 0009-0008-4774-3174; IZMAILOV
Adel A. — Medical Director, State Autonomous
Healthcare Institution "Republican Clinical On-
cology Center" of the Ministry of Health of the
Republic of Bashkortostan, Ufa, Russian Fed-
eration, e-mail: Izmailov75@yandex.ru, OR-
CID: 0000-0002-8461-9243; SAKAEVA Dina
D. — Doct. Sci. (Medicine), Professor at the
Department of Pharmacology with a course of
Clinical Pharmacology, Bashkir State Medical
University, Ufa, Russia, e-mail: d_sakaeva@
mail.ru, ORCID: 0000-0003-4341-6017; KHU-
SNUTDINOVA Elza K. — Doct. Sci. (Biology),
Professor, Head of the Department of Genet-
ics and Fundamental Medicine, Ufa University
of Science and Technology, Director of the In-
stitute of Biochemistry and Genetics, Ufa Sci-
entific Center RAS, head of the Department of
Medical Genetics and Fundamental Medicine,
Bashkir State Medical University, Ufa, Russia,
e-mail: elzakh@mail.ru, ORCID: 0000-0003-
2987-3334; PROKOFIEVA Darya S. — Cand.
Sci. (Biology), Associate Professor at the De-
partment of Genetics and Fundamental Medi-
cine, Ufa University of Science and Technolo-
gy, Ufa, Russia, e-mail: dager-glaid@yandex.
ru, ORCID: 0000-0003-0229-3188.

E.A. Andreeva, E.T. Aminova, Ya.V. Valova, J.I. Karimova,
S.S. Aleksandrova, Yu.V. Babushkin, R.R. Faiskhanova,
I.R. Zagitov, A.A. Izmailov, E.K. Khusnutdinova,

D.D. Sakaeva, D.S. Prokofieva

VEGFA GENE POLYMORPHISMS

AND THE RISK OF MALIGNANCIES

OF THE FEMALE REPRODUCTIVE SYSTEM:
A META-ANALYSIS

Malignant neoplasms of the reproductive system are the leading cause of cancer mortality
among women. Vascular endothelial growth factor (VEGF) is one of the most important factors
in the malignancy process, but association of its gene polymorphisms with the risk of developing
reproductive organ cancers remain contradictory. Polymorphisms in the VEGFA gene promoter
region (rs2010963, rs699947) are functionally significant and associated with increased protein
expression, which enhances angiogenesis. The rs3025039, located in the 3'-UTR, influences
post-transcriptional regulation of the gene. The aim of the study was to compare the association
of rs2010963, rs699947 and rs3025039 polymorphisms of the VEGFA gene with the risk of de-
veloping malignant neoplasms of the female reproductive system using a meta-analysis method.
Materials and Methods. A systematic literature search of domestic and international databases
identified 15 case-control studies. Statistical analysis was performed using a random-effects
model. Results. A significant increase in the risk of female reproductive system cancers was
associated with the minor alleles of VEGFA polymorphisms rs2010963 (OR = 1.24; 95% CI:
1.09-1.41; p = 0.0008) and rs699947 (OR = 1.16; 95% CI: 1.04-1.28; p = 0.0058). No such as-
sociation was identified for rs3025039. The analysis indicated substantial heterogeneity among
the included studies. Conclusion. The results of the meta-analysis confirm the role of VEGFA
gene polymorphisms in modulating the risk of female reproductive system cancer and indicate

the need to consider ethnic and nosological characteristics in further research.
Keywords: VEGFA, rs2010963, rs699947, rs3025039, polymorphism, meta-analysis, gyne-

cologic malignancies.
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One gene whose protein product
may potentially be involved in malignant
growth is VEGFA (Vascular endothelial
growth factor A) [16]. This gene is locat-
ed on chromosome 6p21.1 and is over
16 kb in size; its coding region consists
of 8 exons and 7 introns [26]. The VEGF
family consists of five homologous mem-
bers: VEGF-A (commonly known as
VEGF), VEGF-B, VEGF-C, VEGF-D,
and placental growth factor [12]. Vascu-
lar endothelial growth factor A (VEGFA),
encoded by the VEGFA gene, plays a
critical role in angiogenesis. Angiogen-
esis is a key process for tumor growth
and metastasis. Therefore, the VEGFA
gene and its products are of consider-
able interest in the context of oncology
[7, 8]. Single-nucleotide polymorphisms
of this gene may serve as potential
markers of oncogenesis. The rs2010963
(c.-634C>G) polymorphism, located in
the promoter region of the VEGFA gene,

is functionally significant and may affect
protein expression levels [9]. There is lit-
erature data on increased plasma VEG-
FA levels with this single-nucleotide sub-
stitution [13]. Experimental data indicate
that genetic variability in the regulatory
regions of the VEGFA gene can influ-
ence cancer risk and the progression of
tumors that rely on angiogenesis. The
€.-634C>G allele (rs2010963) can affect
translation by potentially enhancing the
efficiency of translation initiation, lead-
ing to increased VEGFA production [9].
The variable locus rs3025039 C>T of the
VEGFA gene is located in the 3'-UTR
region and can affect post-transcription
processes and gene expression [27]. It
has been reliably studied that rs3025039/
VEGFA affects the secreted levels of
VEGFA protein and in most studies has
been identified as having a clear asso-
ciation with the risk of developing can-
cer [18]. The rs699947 is localized in



the promoter region of the VEGF gene
and is associated with the substitution
of cytosine for adenine at position 2578
of cDNA. The presence of the A allele of
rs699947 was found to be significantly
associated with increased VEGF ex-
pression [11]. A number of studies have
demonstrated the contribution of these
polymorphisms to the development of
malignant neoplasms of the female re-
productive system [2,3,4,10,14, 17, 19,
21, 23, 24, 29]. However, the results of
these studies remain contradictory. A
meta-analysis summarizing the results

of these studies is necessary to obtain a
single statistically valid assessment.

The aim of the study was to compare
the association of rs2010963, rs699947
and rs3025039 polymorphisms of the
VEGFA gene with the risk of developing
malignant neoplasms of the female re-
productive system using a meta-analysis
method.

Materials and Methods. Litera-
ture Search and Selection. For each
polymorphism (rs2010963, rs699947,
rs3025039), an independent system-
atic search was conducted in PubMed,
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Web of Science, Google Scholar, Cy-
berLeninka, and Elibrary. Search que-
ries included combinations of keywords
related to the VEGFA gene and its
polymorphisms (including alternative
designations: VEGF -634G>C, VEGF
-2578C>A, VEGF 936C>T) and gyne-
cologic malignancies (ovarian cancer,
endometrial cancer, cervical cancer).
The search was limited to human stud-
ies with no language or publication date
restrictions. Inclusion criteria: case-con-
trol studies containing data on genotype
distribution in patients with gynecologic

Table 1

Main characteristics of the studies included in the meta-analysis

{ Minor allele
First author Year Nosology Country Population Case (n) Co(?lt)ro frequency
(cases) | (control)
rs2010963/VEGFA
. Russian
A.B. Porasnes [7] 2023 | Cervical cancer Federation Eastern European 120 112 41.25 30.8
A. Madrid-Paredes [23] | 2020 Breast cancer Spain Mediterranean 80 123 32.50 33.33
Z.Li[22] 2021 Breast cancer China East Asian 259 273 45.75 37.36
. Russian
J1.P. Tonrosa [1] 2019 Ovarian cancer Federation Eastern European 87 70 37.93 22.86
R. James [17] 2014 Breast cancer India South Asian 200 200 33.50 35.25
J. Rahoui [24] 2014 Breast cancer Morocco North African 70 70 39.29 27.14
Y.H. Kim [20] 2010 Cervical cancer South Korea East Asian 199 215 41.84 40.70
rs699947/VEGFA
Z.Li[22] 2021 Breast cancer China East Asian 259 273 23.94 25.46
A. Madrid-Paredes [23] | 2020 Breast cancer Spain Mediterranean 80 123 41.88 51.63
Al Balawi LA. [10] 2018 Breast cancer Saudi Arabia Arabian 100 100 40.50 27.50
M. Rezaei [25] 2016 Breast cancer Iran Near Eastern 250 215 42.00 33.02
J. Rahoui [24] 2014 Breast cancer Morocco North African 70 70 34.29 44.29
S. Zidi [29] 2014 | Cervical cancer Tunisia North African 86 124 40.70 31.05
Russi
B.MN.Kouenkos [4] 2012 Breast cancer Fe(zssrsal?ign Eastern European 389 287 52.44 45.64
Y.H. Kim [20] 2010 | Cervical cancer South Korea East Asian 199 215 24.37 25.83
Y. Li[21] 2010 Ovarian cancer China East Asian 303 303 2591 22.44
rs3025039/VEGFA
Amnppeesa E.A. [3] 2025 Ovarian cancer FE&LS:;ZEH Eastern European 205 259 15.85 16.41
Bricia M Gutiérrez- . . .
2024 Breast cancer Mexico Latin American 231 201 31.17 21.89
Zepeda [14]
Z.Li[22] 2021 Breast cancer China East Asian 259 273 16.22 19.45
M. Rezaei [25] 2016 Breast cancer Iran Near Eastern 250 215 15.00 13.95
R. Kapahi [19] 2014 Breast cancer India South Asian 192 192 9.90 5.73
B.J. Konenkos [4] | 2012 | Breast cancer Russian Eastern European 389 241 16.58 | 15.56
Federation
Y.H. Kim [20] 2010 Cervical cancer South Korea East Asian 199 215 18.18 20.33
Y. Li [21] 2010 Ovarian cancer China East Asian 303 303 16.17 18.15
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malignancies and in the control group.
Exclusion criteria were duplicate data,
lack of full text or required genotype fre-
quency data, and non-compliance with
Hardy-Weinberg equilibrium (p<0.05).
The final analysis included 7 studies
for the rs2010963 polymorphism, 9
studies for rs699947, and 8 studies for
rs3025039. The main characteristics of
the studies included in this meta-analy-
sis are presented in Table 1.

Statistical Analysis of Study Re-
sults. An independent meta-analysis
was conducted for each polymorphism
using a random-effects model. Asso-
ciations were assessed by calculating
the pooled odds ratio (OR) with a 95%
confidence interval (Cl) within an addi-
tive model. Heterogeneity among stud-
ies was assessed using the |? statistic.
Statistical analysis was performed in MC
Office Excel.

Results and Discussion. The me-
ta-analysis included data from 15 stud-
ies, comprising 2,771 cases of gyneco-
logical cancer and 2,698 controls. The
results of the meta-analysis are present-
ed in Table 2.

The meta-analysis revealed a statisti-
cally significant association with the risk
of gynecological cancer for two polymor-
phic loci, rs2010963 and rs699947, of the
VEGFA gene. The presence of the minor
allele C of the rs2010963 polymorphism
was associated with a 24% increased
risk (OR = 1.24; 95% CI: 1.09-1.41; p
= 0.0008). For the rs699947 polymor-
phism, the pooled OR was 1.16 (95% CI:
1.04-1.28; p = 0.0058), corresponding to
a 16% increased risk. For the rs3025039
polymorphism, no statistically significant
association was found (OR = 1.05; 95%
Cl: 0.92-1.18; p = 0.4487). Since the
rs2010963 and rs699947 polymorphic
loci are located in the promoter region,
their effect on VEGFA expression and,
consequently, on the intensity of an-
giogenesis seems to be the most likely
mechanism for increasing the risk. The
rs3025039, located in the 3'-UTR, may
have a less significant regulatory effect.
The available literature data are limited
to meta-analyses focused on individual
nosological forms [15,28]. The present
study offers a comprehensive assess-
ment of the associations of VEGFA poly-
morphisms for a heterogeneous group of
malignant neoplasms of the reproductive
system as a whole, which is a poorly
studied area. Moderate to high heteroge-
neity (1> = 59.1% - 70.5%) was observed
for all analyses, indicating variability in ef-
fect size between studies. The observed
level of heterogeneity may be associated
with ethnic differences in the populations

Table 2

Results of the meta-analysis of associations of VEGFA gene polymorphisms
with the risk of gynecological malignancies

Polymorphism N%g;‘t;gccz)t;lség(li)ies Pooled OR (95% CI) P-value 12, %
rs2010963 7 (1015/1063) 1.24 (1.09-1.41) 0.0008 59.8
1$699947 9 (1736/1710) 1.16 (1.04-1.28) 0.0058 70.5
rs3025039 8 (2028/1899) 1.05 (0.92—-1.18) 0.4487 59.1

and the diversity of disease entities in the
pooled sample.

Conclusion. The rs2010963 and
rs699947 polymorphisms of the VEGFA
gene are significant risk factors for fe-
male reproductive system cancers and
can be considered candidate markers for
the development of genetic predisposi-
tion profiles. The identified heterogeneity
necessitates validation of the obtained
data in large, homogeneous cohorts,
separating the samples by disease entity
and ethnicity.

The work was carried out according to
the state order of the Ministry of Science
and Higher Education of the Russian
Federation No. 075-03-2025-407/2 dated
March 27, 2025.

The authors declare no conflict of
interest.

References

1. Abakumova T.V., Gening S.O., Dolgova
D.R., et al. Faktor rosta endoteliya sosudov u
bol'nyh rasprostranyonnym rakom yaichnikov
na fone himioterapii po skheme AR [ The vas-
cular endothelial growth factor in patients with
advanced ovarian cancer on the background
of chemotherapy according to the AP scheme].
Klinicheskaya laboratornaya diagnostika [Rus-
sian clinical laboratory diagnostics. 2018; 9: 543-
548 (In Russ.).] doi: 10.18821/0869-2084-2018-
63-9-543-548.

2. Andreeva E.A., Aminova E.T., Faiskhanova
R.R., et al. Poisk associacii polimorfnyh lokusov
genov HIF1A, VEGFA s riskom razvitiya raka
yaichnikov u zhenshchin Respubliki Bashkortos-
tan [Study of the association between HIF1A and
VEGFA gene polymorphisms and ovarian cancer
risk in women from Bashkortostan]. Sibirskij onko-
logicheskij zhurnal [Siberian Journal of Oncology.
2025; 1: 79-91 (In Russ.).] doi: 10.21294/1814-
4861-2025-24-1-79-91

3. Dolgova D.R., Abakumova T.V., Myagdi-
eva |.R., et al. Associaciya polimorfizma gena
vaskuloendotelial'nogo faktora rosta (VEGFA
-634G/C) s effektom himioterapii pri rake yaich-
nikov [Association of the vascular endothelial
growth factor gene (VEGFA -634G/C) polymor-
phism with the effect of chemotherapy in ovarian
cancer]. Opuholevye markery: molekulyarno-ge-
neticheskie i klinicheskie aspekty: Materialy
konferencii, Gorno-Altajsk, 02—05 iyulya 2019
goda [Tumor Markers: Molecular Genetic and
Clinical Aspects: Conference Proceedings, Gor-
no-Altaysk, July 02-05, 2019. 2019. P. 19-21 (In
Russ.).]

4. Konenkov V.I., Golovanova O.V., Blago-
datskikh A.E., et al. Polimorfizm gena VEGFA
(s-2578a, c+936t) u pacientok s rakom mo-
lochnoj zhelezy [VEGFA gene polymorphism
(C-2578A, C+936T) in patients with breast can-
cer]. Medicinskaya immunologiya [Med. Immunol.
2012; 1: 87-94 (In Russ.).]

5. Kotova E.G., Papanova E.K., Adamyan
L.V. Svoevremennoe vyyavlenie i lechenie zlok-
achestvennyh novoobrazovanij reproduktivnyh
organov u zhenshchin kak rezerv rosta ozhidae-
moj prodolzhitel'nosti zhizni v Rossijskoj Feder-
acii [ Timely detection and treatment of malignant
neoplasms of the reproductive organs in women
as a reserve for increasing life expectancy in the
Russian Federation]. Problemy reprodukcii [Rus-
sian Journal of Human Reproduction 2023; 6:
6-11. doi: 10.17116/repro2023290616.

6. Rogalev A.V., Kishenya M.S, Pishchulina
S.V,, et al. Svyaz' polimorfizma rs2010963 gena
VEGFA s razvitiem i progressirovaniem raka she-
jki matki [Association of VEGFA gene rs2010963
polymorphism with cervical cancer and its pro-
gression]. Al'manah klinicheskoj mediciny [ Al-
manac of Clinical Medicine 2023; 6: 315-322 (In
Russ.).] doi: 10.18786/2072-0505-2023-51-041

7. Samoylenko E.S., Kolesnikova N.V., Baklay
V.1, et al.| Polimorfizm genov VEGF pri oslozh-
nennom infekcionnom endokardite [VEGF gene
polymorphism in complicated infective endo-
carditis]. Infekciya i immunitet [Russian Journal
of Infection and Immunity. 2022; 5: 938-946 (In
Russ.).] doi: 10.15789/2220-7619-VGP-1877.

8. Svetozarskiy N.L., Artifeksova A.A., Sve-
tozarskiy S.N. Faktor rosta endoteliya sosudov:
biologicheskie svojstva i prakticheskoe znache-
nie (obzor literatury) [Growth promoting factor of
endothelium of vessels: biological properties and
practical value (literature review)]. Journal of Si-
berian Medical Sciences. 2015; 5: 24 (In Russ.).]

9. Tashkhanova D.l., Karimova M.H. Rol' Ge-
neticheskih Faktorov v Razvitii Retinopatii Nedon-
oshennyh [The Role of Genetic Factors in the De-
velopment of Retinopathy of Prematurity]. Central
Asian Journal of Medical and Natural Science.
2023; 3: 1100-1104 (In Russ.).]

10. Al Balawi I.A., Mir R., Abu-Duhier F.M. Po-
tential Impact of Vascular Endothelial Growth Fac-
tor Gene Variation (-2578C>A) on Breast Cancer
Susceptibility in Saudi Arabia: a Case-Control
Study. Asian Pac J Cancer Prev. 2018; 4: 135-
1143. doi: 10.22034/APJCP.2018.19.4.1135.

11. Alidoosti M, Shanaki M, Mahdavi A, et
al. Association between Vascular Endothelial
Growth Factor Plasma Levels and rs699947 Poly-
morphism and Coronary Collateral Vessel Forma-
tion. Tehran Heart Cent. 2019. No. 3. P. 121-127

12. Cheasley D., Wakefield M.J., Ryland G.L,
et al. The molecular origin and taxonomy of mu-
cinous ovarian carcinoma. Nat Commun. 2019.
No.1. P. 3935. doi: 10.1038/s41467-019-11862-x.

13. Fountzilas E, Papadopoulou K, Chatzikon-
stantinou T, et al. Concordance between Three



Homologous Recombination Deficiency (HRD)
Assays in Patients with High-Grade Epithelial
Ovarian Cancer. Cancers (Basel). 2023; 15: 23.
doi: 10.3390/cancers15235525.

14. Gutiérrez-Zepeda B.M., Gémez-Del Toro
M.M., et al. The VEGFA rs3025039 Variant Is a
Risk Factor for Breast Cancer in Mexican Wom-
en. Int J Mol Sci. 2024; 18: 10172. doi: 10.3390/
ijms251810172.

15. Gu D., Wang M. VEGF 936C>T polymor-
phism and breast cancer risk: evidence from
5,729 cases and 5,868 controls. Breast Can-
cer Res Treat. 2011; 2: 489-493. doi: 10.1007/
$10549-010-0991-z.

16. Huang D., Ke L., Cui H., et al. Efficacy and
safety of VEGF/VEGFR inhibitors for platinum-re-
sistant ovarian cancer: a systematic review and
meta-analysis of randomized controlled trials.
BMC Women's Health. 2024; 1: 34. doi: 10.1186/
$12905-023-02879-y.

17. James R, Ramesh G, Krishnamoorthy L,
et al. Prevalence of +405G>C,-1154G>A Vascu-
lar Endothelial Growth Factor Polymorphism in
Breast Cancer. Ind J Clin Biochem. 2014; 21-28.
doi: 10.1007/s12291-013-0307-2

18. Janardhan B, Vaderhobli S, Bhagat R, et
al. Investigating impact of Vascular Endothelial
Growth Factor Polymorphisms in Epithelial Ovar-
ian Cancers: A Study in the Indian Population.
PLoS One. 2015; 7: 0131190. doi: 10.1371/jour-
nal.pone.0131190.

DOI 10.25789/YMJ.2025.92.24
YK 616-009.26

19. Kapahi R., Manjari M., Sudan, Uppal M.S.,
et al. Association of+405C>G and+936C>T Poly-
morphisms of th Vascular Endothelial Growth
Factor Gene with Sporadic Breast Cancer in
North Indians. Asian Pacific Journal of Cancer
Prevention. 2014. No. 1. P. 257-263. doi:10.7314/
apjcp.2014.15.1.257.

20. Kim Y.H., Kim M.A,, Park |.A., et al. VEGF
polymorphisms in early cervical cancer suscep-
tibility, angiogenesis, and survival. Gynecol On-
col. 2010. No. 2. P. 232-236. doi: 10.1016/j.ygy-
no.2010.07.035

21. Li Y, Wang Y, Kang S, et al. Association
of vascular endothelial growth factor gene poly-
morphisms with susceptibility to epithelial ovarian
cancer. Int J Gynecol Cancer. 2010. No. 5. P. 717-
723. doi: 10.1111/igc.0b013e3181dbd32b.

22.LiZ, Wang Y, Liu C, et al. Association be-
tween VEGF single nucleotide polymorphism and
breast cancer in the Northern China Han popula-
tion. Breast Cancer Res Treat. 2021. No. 186. P.
149-156. doi: 10.1007/s10549-020-06024-3

23. Madrid-Paredes A., Casado-Combreras
M.A., Pérez-Ramirez C., et al. Association of
ABCB1 and VEGFA gene polymorphisms with
breast cancer susceptibility and prognosis. Pa-
thology-Research and Practice. 2020. No. 4. P.
152860. doi: 10.1016/j.prp.2020.152860

24. Rahoui J., Laraqui A., Shitti Y., et al. In-
vestigating the association of vascular endothelial
growth factor polymorphisms with breast cancer:

4 2025 N AW e

a Moroccan case—control study. Med Oncol.
2014. No. 31. P. 193. doi: 10.1007/s12032-014-
0193-3

25. Rezaei M., Hashemi M., Sanaei S., et
al. Association Between Vascular Endothelial
Growth Factor Gene Polymorphisms with Breast
Cancer Risk in an Iranian Population. Breast Can-
cer: Basic and Clinical Research. 2016. No. 10. P.
85-91. doi:10.4137/BCBCr.s39649.

26. VEGFA vascular endothelial growth fac-
tor A [ Homo sapiens (human)]. [Electronic re-
source]. Date of update: 14.09.2025. URL: https://
www.ncbi.nim.nih.gov/gene/7422 (Accessed:
22.10.2025).

27. Wang Y., Huang Q., Liu J., et al. Vascular
endothelial growth factor A polymorphisms are
associated with increased risk of coronary heart
disease: a meta-analysis. Oncotarget. 2017.
No. 8. P. 30539-30551. doi: 10.18632/oncotar-
get.15546.

28. Zhang Y., Yu YF, Wang JZ, Jia H. Vas-
cular endothelial growth factor +405G/C and
-2578C/A polymorphisms and breast cancer
risk: a meta-analysis. Genet Mol Res. 2015 Aug
3;14(3):8909-18. doi: 10.4238/2015.August.3.14.
PMID: 26345822.

29. Zidi S, Stayoussef M, Gazouani E. Rela-
tionship of common vascular endothelial growth
factor polymorphisms and haplotypes with the risk
of cervical cancer in Tunisians. Cytokine. 2014.
No.1. P. 108-112. doi:10.1016/j.cyt0.2014.11.009.

S.K. Kononova

APPROACHES TO THE TREATMENT
OF AUTOSOMAL DOMINANT
SPINOCEREBELLAR ATAXIAS

This article is devoted to prospects for treating neurodegenerative diseases caused by dynamic mutations, based on published studies search-
ing for therapeutic approaches to spinocerebellar ataxias. Although these diseases are incurable, research results show that some medications
and physiotherapy can alleviate symptoms of cerebellar ataxia. Thanks to progress in the study of spinocerebellar ataxias in recent years, there is
considerable hope that gene-therapy methods can be developed that will slow disease progression or even halt it.

Keywords: spinocerebellar ataxia, dynamic mutations, treatment, gene therapy, physiotherapy

For citation: Kononova S.K. Approaches to the treatment of autosomal dominant spinocerebellar ataxias. Yakut Medical Journal. 2025; 92(4):
103-107. https://doi.org/10.25789/YMJ.2025.92.24

Introduction. Autosomal dominant
spinocerebellar ataxias (ADSCA) rep-
resent a large heterogeneous group of
hereditary ataxias, currently including
about 40 types that differ by geno-phe-
notypic manifestations [18, 55]. ADSCAs
are numbered chronologically as the
genes responsible for the disease are
discovered; for example, SCA47 was re-
cently described by Gennarino V. et al.,
2018 [5,30]. The most studied are SCA1,
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SCA2, SCA3, SCAB, SCA7, SCA17. Cer-
tain ADSCA forms are known to be con-
centrated in particular world populations:
SCA1 in the Yakut population [3,31,63];
SCAZ2 in the Indian population [56]; SCA3
in Portuguese, Brazilian and Chinese
populations [27].

Characteristic clinical signs of ADSCA
are slowly or rapidly progressive dys-
arthria, oculomotor disorders and gait
ataxia, and impaired coordination. The
cerebellum, brainstem and spinal cord
undergo neurodegeneration [1].

A common feature of all ADSCA sub-
types is the presence of an unstable (dy-
namic) mutation caused by expansion of
CAG repeats in the coding region of a

gene, leading to formation of a polygluta-
mine (polyQ) tract in the encoded protein
[43,55]. There is a relationship between
age at onset and severity of neurological
symptoms and the size of the polyQ-re-
peats expansion [45]. The expanded
polyglutamine tract causes synthesis of
a misfolded, aggregation-prone protein
which, at advanced stages of aggrega-
tion, disrupts regulation of gene expres-
sion at the transcriptional level and leads
to disturbance of neuronal homeostasis
[26].

Table 1. Various ADSCA diseases with
polyglutamine mutations.

The Republic of Sakha (Yakutia) is
a region with the highest accumulation



