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ANALYSIS OF ASSOCIATION BETWEEN MALATI GENE
RS619586-POLYMORPHISM AND DISEASE-FREE SURVIVAL

IN KIDNEY CANCER AND BLADDER CANCER PATIENTS

MALATI1 (Metastasis Associated Lung Adenocarcinoma Transcript 1)
is an oncogenic long non-coding RNA, the overexpression of which is
detected in many types of malignant tumors, including urinary tract
cancer, and is often correlated with tumor progression and poor
prognosis. Specific polymorphic loci within the MALATI gene are
known to be associated with the development of urinary tract cancer and
their impact on patient survival. Therefore, the aim of our work was to
study the distribution of the MALATI rs619586-genotypes and alleles in
patients with clear cell renal cell carcinoma (CCRCC) and transitional
cell carcinoma of the urinary bladder (TCCUB), and to evaluate the

potential association of this genetic locus with patient survival.

Material and methods. The study included 342 individuals: 101
patients with CCRCC, 141 patients with TCCUB, and 100 cancer-free
controls. Genotyping for the MALATI rs619586-locus was performed
using real-time polymerase chain reaction (RT-PCR) with the TagMan

Assay C__ 1060479 10. Statistical analysis of the results

performed using the Prism (version 10.4.1) and R (version 4.4.2)

software.

Results. In CCRCC patients, the minor G-allele of the MALATI
rs619586-polymorphism was significantly more frequent than in the
control group (P = 0.03). No significant difference was found in the
allele distribution for this locus among TCCUB patients (P = 0.09). A
significant difference in the distribution of rs619586 genotypes was
observed between men with CCRCC and male controls: carriers of the
minor G-allele were more common among affected men (P = 0.01).
Furthermore, among women with TCCUB, carriers of the minor G-allele
were more frequent compared to female controls (P = 0.01). Sex-specific
differences in the rs619586 genotype distribution were also revealed
within the TCCUB group: female patients carried the minor allele more
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frequently than male patients (P = 0.0001). A decrease in survival was
demonstrated in CCRCC patients who were carriers of the minor G-
allele compared with major allele homozygotes (P = 0.0101). No
association was detected between the MALATI rs619586-genotype and
the overall survival of TCCUB patients (P = 0.8479).

Conclusions. The minor G-allele of the MALATI 1s619586-
polymorphism is more frequent in CCRCC patients than in the control
group. Furthermore, CCRCC patients carrying the G-allele exhibit lower
survival rates compared to major allele homozygotes.

Keywords: gene polymorphism, long non-coding RNA MALAT]I,
clear cell renal cell carcinoma, transitional cell carcinoma of the urinary
bladder.
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Kadenpa ¢iziomorii i maTodiziomnorii 3
KypcoM MeandHoi Oiomorii, CyMChKHiA
Jep>kaBHUH yHiBepcuteT, Cymu,
VYkpaina

AHAJII3 3B'A3KY RS619586-IIOJIIMOP®I3MY I'EHA MALATI
3 BM/KHUBAHICTIO HAIIEHTIB I3 PAKOM HUPKH TA
PAKOM CEYOBOI'O MIXYPA

Beryn. MALAT1 (Metastasis Associated Lung Adenocarcinoma
Transcript 1) € OHKOICHHOK JIOBIOI0 HEKOAyHuo0 RNA,
rinepekcrnpecis SKOi BHUABISETbCS B 0araTboX THIAX 3JIOSKICHUX
MyXJIMH, BKIFOYHO 3 PAKOM CEYOBHUIUIBHOI CHCTEMH, 1 9aCTO KOPEIIOE 3
MPOTPECYBaHHAM IyXJIMHHHX 3aXBOPIOBaHb Ta MOTaHHM IPOTHO30M.
Bimomuii 3B's130k geskux momiMopdHUX JOKyciB TeHa MALATI 3
PO3BHUTKOM OHKOJIOTIYHHMX 3aXBOPIOBaHb CCUYOBHAIIHHOI CHCTEMH Ta iX
BIUIMB Ha BIDKMBAHICTH MAIli€HTIB. TOMy, METOI0 Hamoi poOOTH CTalo
BUBUEHHS po3nofity rs619586-renorumiB i aneniB rena MALATI vy
XBOpHUX Ha cBiTokIiTHHHUN pak HUpku (CKPH) i nepexigHOKIITHHHUN
pak cedoBoro mixypa (ITKPCM), a Tako OIliHKAa MOKJIHMBOIO 3B’S3KY
JIAHOTO TEHETUYHOTO JIOKYCY i3 BUKUBAHICTIO NAIliEHTIB.

Marepian i meroan. Y nocinijpkeHHi B3sud yuactb 342 ocobu: 101
nmamienT i3 CKPH, 141 xBopmit ma IIKPCM ta 100 oci6 6e3
OHKOJIOTIYHHX 3aXBOpIOBaHb. ['eHoTHmyBaHHS 3a 1s619586-m0KycOoM
reHa MALATI] 3pilicHIOBaNM METOJIOM IMOJIMEepa3HOoi JIAHIFOTOBOT
peakmii y pexmMmi peanpHOro uacy (Real-time PCR) 3a HasBHOCTI
TagManAssay C__ 1060479 10. CraructuaHy 0OpoOKYy OTpHUMaHHX
pe3yJbTaTiB MPOBOJMIM 33 A0MOMOror nporpam Prism (Bepcis 10.4.1)
Ta R (Bepcig 4.4.2).

PesyabraTu. Y nauienris 3 CKPH minopuuii G-aness 3a 1s619586-
noniMopdizmom reHa MALATI 3ycTtpidaBcs dacTime, HiX y o0ci0
koHTpoabpHOI rpynu (P = 0,03). Pi3Humi y po3moaini ajesniB 3a BUBUCHIM
noniMopdHuM J0KycoM cepen marieHTiB 3 [IKPCM we BusBieno (P =
0,09). Icaye nocroBipHa pi3HHUIE y po3noxini rs619586-renorumniB rena
MALAT! wmix 4onoBikamu, xBopumMu Ha CKPH 1 ocobamu 4onoiuoi
CTaTi, M0 HE MAarTh Mi€l HEIYTH: Cepell XBOPUX YOJIOBIKIB HOCIT
MmiHopHoro G-anens 3ycrpivanmcst yactime (P = 0.01). ITokazano, mio
cepen ocib xxiHouoi crari, xBopux Ha [IKPCM Hocii miHOpHOTO G-anens
3a 1s619586-nmomimopdizmom rena MALATI 3yctpidanucs dacTime, Hix
cepen kiHOK, mo He MaoTh [IKPCM (P = 0.01). Bussneni cratesi
0cobIMBOCTI po3moxiny rs619586-renotumnis rena MALATI y xBopux
Ha [IKPCM: cepex oci6 xiHoWoi craTi HOCii MIHOPHOTO aens

1158


mailto:yelizavetastroi@gmail.com
https://orcid.org/0000-0003-3366-8800

Eastern Ukrainian Medical Journal. 2025;13(4):1157-1167

3yCTpivanmcs 4dacTime, Hik cepen ocid gomosivyoi crati (P = 0,0001).

[TokazaHo 3HIMKEHHS BH)KMBAHOCTI OCi0, 10 € HOcissMu MiHOpHOTO G-
aJierst, IIOPIBHAHO 3 TOMO3HIOTaMHU 32 OCHOBHHM ajieIleM y IPYIi XBOPHX
Ha CKPH (P = 0,0101). BBy renotuny 3a rs619586-noximMopdizmom
rera MALAT] nHa 3aranpHy BrmkuBaHiCTh mHamieHTIB i3 I[IKPCM He
BusBiieHo (P = 0,8479).

BucnoBkn. Y nauienris i3 CKPH minopuuii G-asens 3a rs619586-
noniMopdizmom reHa MALATI 3yctpivaeTbcs wactile, HiX Yy oci0
KOHTpONbHOI Tpynu. Bmxwuanicts oci6 xBopux Ha CKPH, mo €
HocisiMu G-aJieltst € HUKYOI0, HiXK TOMO3UTOT 32 OCHOBHUM aJIeJIeM.

Karouosi caoBa: momimop¢izm reniB, mosra Hekonytoua PHK

MALATI, CBITIOKIITHHHHNA paK HUPKH, NEPEXiTHOKIITHHHUN pax
CEY0BOT0 MiXypa.

Aemop, 6i0nogioanvHuil 3a JUCMYSBAHHA:

Enizasema Cmpoii, kagedpa @isionoeii i namogizionoeii 3 Kypcom

Mmeduunoi bionozii, Cymcokutl 0epoicasnuil ynisepcumem, m. Cymu, Yxpaina, e-mail: yelizavetastroil@gmail.com

INTRODUCTION

Urinary tract cancer represents a significant
challenge in modern oncology and are one of the
leading causes of mortality worldwide [1]. Despite
advances in diagnosis and treatment, disparities in the
prognosis and survival rates of patients with urinary
tract cancer remain substantial. This highlights the
urgent need to identify new, reliable biomarkers that
could aid in risk stratification and the personalization of
therapeutic approaches.

In recent years, attention has increasingly focused on
the role of long non-coding RNAs (IncRNAs) in
carcinogenesis. These molecules, which exceed 200
nucleotides in length and are not translated into protein,
act as critical regulators of gene expression at various
levels, influencing proliferation, apoptosis, metastasis,
and treatment resistance [2]. Among them, the IncRNA
MALATI (Metastasis Associated Lung Adenocarcinoma
Transcript 1) holds a special place [3; 4; 5; 6]. Numerous
studies have confirmed that MALATI is an oncogenic
IncRNA, the hyperexpression of which is found in many
types of malignant tumors, including urinary tract cancer,
and often correlates with disease progression and poor
prognosis [7]. Overexpression of the MALATI gene has
been detected in bladder cancer cells [8]. It has been
shown that the production level of MALAT1 in primary
bladder cancer tumors of patients with metastases is
significantly higher compared to tumors of patients
without metastases. MALAT1 has been demonstrated to
promote tumor cell invasion by inactivating miR-125b
[9]. A correlation has been established between the
MALATI level and the degree of
differentiation of bladder cancer cells, the cancer stage,
and the presence of distant metastases [10]. Furthermore,
overall survival in bladder cancer patients with high

expression

MALATI!1 expression is significantly lower than in

patients with low MALATI1 production [10].
Considering the accumulated scientific data, it can be
concluded that MALAT]I is a promising biomarker for
early-stage kidney and bladder cancer [11; 12], as well
as other kidney diseases [13].

Genomic  polymorphism, particularly  single
nucleotide polymorphisms (SNPs), in IncRNA genes
can affect their stability, expression, processing, and
functional activity, thus modifying individual cancer
susceptibility and disease prognosis [2; 14]. Some
polymorphisms of the MALATI gene and their
associations with the risk of developing certain types of
urological cancer have been investigated [15; 16; 17].
However, the effect of the rs619586-polymorphic locus
on the survival of patients with clear cell renal cell
carcinoma and transitional cell carcinoma of the urinary
bladder remains unexplored. Data on this could broaden
the understanding of the molecular
underlying the variability in the prognosis of urological
malignancies and contribute to the development of new
prognostic models and personalized therapy strategies.
Given the key role of MALATT in the development of
urinary tract cancer and the potential functional impact
of the rs619586 polymorphism, the aim of our study
to investigate the distribution of 1s619586-
genotypes and alleles of the MALATI gene in patients
with clear cell renal cell carcinoma (CCRCC) and
transitional cell carcinoma of the urinary bladder
(TCCUB), as well as to evaluate the association of this
genetic locus with patient survival.

MATERIALS AND METHODS

Study Population

The study involved 342 individuals: 101 patients
with CCRCC, 141 patients with TCCUB and 100
individuals without an oncological history (Table 1).

mechanisms

was

Comparative clinical characteristics of patients by sex
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Table 1. General clinical characteristics of patients with CCRCC and TCCUB

Indicator CCRCC TCCUB Control group P: P

Age, years 61.62£10.32 | 67.60£12.12 | 773848499 | 0 000001 <0.000001
Body weight, kg 78491215 | 79.04+11.84 | 74311138 | 0.021 0.002
Height, cm 170.7£7.954 1 171.547.349 | 165.8+10.26 | 0.000561 <0.0001
BMLI, kg /m? 27.01+4.24 27.0144.34 27.13+4.3 0.852 0.852
Blood glucose, mmol/L 5,50+1,58 5,52+1,59 5,27+0,80 0.239 0.138
Sex, f/m 42/59 27/114 34/66 0.309 0.011
Smokers, n (%) 49 (48.5) 70 (49.6) 27 (27.0) 0.002 0.001
Obesity, n (%) 30(29.7) 31(22.0) 18 (18.0) 0.068 0.517

Note: n — number of patients; f— female; m — male; P| — statistical significance of differences between patients with CCRCC and

control group; P> — statistical significance of differences between patients with TCCUB and control group. Categorical variables

were compared using the y’-test, and quantitative variables were compared using the t-test

are provided in Table 2. The final morphological
diagnosis of CCRCC and TCCUB was verified in
accordance with the European Association of Urology
Guidelines [18]. All patients had clinical stage II cancer
according to the TNM classification of malignant
tumors, which was established based on histological
examination or MRI results. Individuals with tumors of
other locations, hereditary pathologies, or diseases of
unclear etiology were excluded from the main study
group. The research protocol received approval from the
Ethics Committee of the Educational and Scientific
Medical Institute at Sumy State University (protocol no.
5/07.2022) and was conducted in line with the
principles outlined in the Declaration of Helsinki. All
participants provided informed written consent before
their personal data was processed and blood samples
were collected for genetic analysis.

Genotyping

For the investigation of the MALATI gene rs619586-
polymorphism, venous blood was collected under sterile
conditions into 2.7 mL monovettes containing
potassium ethylenediaminetetraacetic acid (11.7 mM) as
an anticoagulant (Sarstedt, Germany). Blood samples
were frozen and stored at -20°C. DNA was isolated
from whole blood leukocytes using the GeneJET Whole
Blood Genomic DNA Purification Mini Kit (Thermo
Fisher Scientific, USA). Genotyping for the rs619586
polymorphic locus of the MALATI gene was performed
in the Scientific Laboratory of Molecular Genetic
Research at Sumy State University using Real-time
Polymerase Chain Reaction (Real-time PCR) on a
Quant Studio 5 DX Real-Time instrument (Applied
Biosystems, USA). The study utilized TagMan assays
(TagMan®SNP Assay C 1060479 10) and a real-
time PCR reagent kit (Thermo Fisher Scientific, USA).
Amplification consisted of initial denaturation at 95°C for

10 minutes, followed by 45 cycles, each consisting of a
15-second step at 95°C and a 30-second step at 60°C.The
resulting curves were analyzed using the software
provided with the Quant Studio 5 DX Real-Time.

Statistical Analysis

Statistical processing of the obtained results was
carried out using Prism (version 10.4.1) and R (version
4.4.2) software. The analysis of the distribution of
rs619586-genotypes between the comparison groups
was performed using Pearson's y*-test. Hardy-Weinberg
equilibrium for genotype distribution was tested using
Equilibrium WpCalc
(https://wpcalc.com/en/equilibrium-hardy-weinberg/).
Overall survival was analyzed using the Kaplan-Meier
method. All tests were two-sided, and P-value < 0.05
were considered statistically significant.

RESULTS

As a result of the genotyping performed for the
MALATI 1s619586-polymorphism, the distribution of A
and G alleles and AA, AG, GG genotypes was obtained
in the main and control groups (Table 3). Due to the low
number of patients with the GG genotype, carriers of the
minor allele AG and GG were combined into a common
group AG + GG.

The obtained data show that in patients with
CCRCC, there is a statistically significant difference in
the ratio of A and G alleles between the comparison
groups. In the main group, this ratio was 189 (93.6%)

the online resource

and 13 (6.4%), while in the control group it was 196
(98%) and 4 (2%). The minor G-allele was found more
frequently in the CCRCC patient group than in the
control individuals (P = 0.03). In patients with TCCUB,
no statistically significant difference in allele
distribution was found. The ratio was 264 (95%) and 14
(5%) in the main group and 196 (98%) and 4 (2%) in
the control (P = 0.09). The distribution of genotypes
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Table 2. Clinical characteristics of individuals of different sexes with CCRCC and TCCUB

Indicator Women Men P
CCRCC
Age, years 62.55+9.94 60.97+10.6 0.450
Body weight, kg 75.64+13.7 80.51+10.6 0.047
Height, cm 165.2+5.71 174.5+7.02 <0.000001
BMI, kg /m? 27.67+4.77 26.54+3.98 0.199
Blood glucose, mmol/L 5,40+1,7 5,57+1,49 0.588
Leukocytes 6,21£22.9 6,16+19.3 0.910
Erythrocyte sedimentation rate, mm/h 18.6£15.5 16.5+12.8 0.460
Smokers, n (%) 6(12.3) 43 (87.7) <0.0001
Obesity, n (%) 15(35.7) 15 (25.4) 0.278
Alcohol consumption, n (%) 15 (35.7) 49 (83) <0.0001
Diabetes, n (%) 8(19) 14 (23.7) 0.632
Arterial hypertension, n (%) 23 (54.8) 36 (61) 0.546
TCCUB

Age, years 69.19+13.55 67.22+11.79 0.451
Body weight, kg 77.67+15.11 79.36+10.98 0.506
Height, cm 164.2+5.936 173.346.549 <0.0001
BMI, kg /m? 28.85+5.8 26.49+3.75 0.010
Blood glucose, mmol/L 5,75+16.33 5,47£15.79 0.417
Leukocytes 6,394+20.25 7,14424.17 0.134
Erythrocyte sedimentation rate, mm/h 17.63+11.58 15.83+13.96 0.537
Smokers, n (%) 2(74) 68 (59.6) <0.0001
Obesity, n (%) 11 (40.74) 20 (17.5) 0.018
Alcohol consumption, n (%) 12 (44.4) 88 (77.2) 0.002
Diabetes, n (%) 5(18.6) 26 (22.8) 0.798
Arterial hypertension, n (%) 20 (74.1) 62 (54.4) 0.083

Note: n — number of patients,; P — statistical significance of differences. Categorical variables were compared using the y*-test, and
quantitative variables were compared using the t-test

Table 3. Frequency of alleles and genotypes for the rs619586-polymorphism of the MALATI gene in the compared groups

Main group Control group 5
n | % n % P 0o)
CCRCC
Genotypes
AA 89 88.1 96 96
AG+GG 12 11.9 4 4 0.39 (4.260)
Alleles
A 189 93.6 196 98
G 3 64 n 3 0.03 (4.882)
TCCUB
Genotypes
AA 127 91.4 96 96
AG+GG 14 8.6 4 4 016 (1.999)
Alleles
A 264 95 196 98
G 12 5 n 3 0.09 (2.958)

Note: n — number of patients; P — statistical significance of differences

1161



Eastern Ukrainian Medical Journal. 2025;13(4):1157-1167

among homozygotes for the major allele (AA) and
minor allele carriers (AG + GG) in the CCRCC patient
group was as follows: 89 (88.1%) and 12 (11.9%), while
in the control group it was 96 (96%) and 4 (4%),
respectively. No statistically significant difference in
genotype  distribution found between the
comparison groups (P = 0.39). Similar results were

was

obtained for TCCUB patients. The ratio was 127
(91.4%) and 14 (8.6%) in the main group, 96 (96%) and
4 (4%) in the control, and this difference was not
statistically significant (P = 0.16).

Sex-specific characteristics of the distribution of
MALATI gene 1s619586-polymorphic variants
patients with CCRCC are presented in Table 4.

in

Table 4. Frequency of alleles and genotypes of the rs619586-polymorphism of the MALATI gene in patients with

CCRCC and control group of different sexes

Genotypes P
Group AA AG+GG s
n | % n | % ()

Men
CCRCC 49 83 10 17 0.01
Control 64 97 3 (6.954)
Women
CCRCC 40 95.2 2 4.8 0.83
Control 32 94.1 2 5.9 (0.047)

P,=0.06 (3.481); Ps= 0.49 (0.475)

Note: n — number of patients; P — statistical significance of differences between patients with CCRCC and control group, P2 —
statistical significance of differences between patients with CCRCC of different sexes; P3 — statistical significance of differences

between individuals in the control group of different sexes

Among male patients with CCRCC, the genotype
ratio was as follows: AA — 49 (83%) and AG + GG - 10
(17%). In contrast, for male control subjects, the ratios
were AA — 64 (97%) and AG + GG — 2 (3%). These
results indicate a statistically significant difference in the
distribution of MALATI rs619586-genotypes between
men with CCRCC and male control subjects: carriers of
the minor allele are found more frequently among
affected men (P = 0.01). In the group of female patients
with CCRCC, the ratio of homozygotes for the major
allele (AA) and minor allele carriers (AG + GG) was 40
(95.2%) and 2 (4.8%). Among female control subjects,

the ratio was 32 (94.1%) to 2 (5.9%) respectively. No
statistically significant difference in the genotype ratio
was found between the groups of women with CCRCC
and female control subjects (P = 0.83). Furthermore, no
significant differences were observed in the genotype
distribution between affected patients of different sexes
(P = 0.06) or between control subjects of different sexes
(P=10.49).

Sex-specific characteristics of the distribution of
MALATI gene rs619586-polymorphic variants in patients
with TCCUB are presented in Table 5. Among female
patients with TCCUB, the genotype ratio was as

Table 5. Frequency of alleles and genotypes of the rs619586-polymorphism of the MALATI gene in patients with

TCCUB and control group of different sexes

Genotypes P
Group AA AG+GG 21
n | % n | % ()

Men
TCCUB 108 94.7 6 53 0.48
Control 64 97 2 3 (0.491)
Women
TCCUB 19 70.4 8 29.6 0.01
Control 32 94.1 2 59 (6.192)

P,=0.0001 (14.49); Ps= 0.49 (0.475)

Note: n — number of patients; Pi — statistical significance of differences between patients with CCRCC and control group, P> —
statistical significance of differences between patients with CCRCC of different sexes; P3 — statistical significance of differences

between individuals in the control group of different sexes
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follows: AA — 19 (70.4%) and AG + GG — 8 (29.6%).
In contrast, for female control subjects, the ratios were
AA - 32 (94.1%) and AG + GG — 2 (5.9%). These
results indicate a statistically significant difference in
the distribution of MALATI 1s619586-genotypes
between women with TCCUB and female control
subjects: carriers of the minor allele are found more
frequently among affected women (P = 0.01). In the
group of male patients with TCCUB, the ratio of
homozygotes for the major allele (AA) and minor allele
carriers (AG + GG) was 108 (94.7%) and 6 (5.3%).
Among male control subjects, the ratio was 64 (97%)
and 2 (3%). No statistically significant difference in the
genotype ratio was found between the groups of men
with TCCUB and male control subjects (P = 0.48). No
significant differences were observed in the genotype
distribution between control subjects of different sexes
(P =0.49). However, a significant difference was shown
in the genotype ratio between TCCUB patients of
different sexes. Among female TCCUB patients, the ratio
of AA and AG + GG genotypes was 19 (70.4%) to 8
(29.6%), while among male patients it was 108 (94.7%)
and 6 (5.3%). Minor allele carriers are found significantly
more frequently among female TCCUB patients than
among male TCCUB patients (P = 0.0001).

To assess the impact of the MALATI gene rs619586-
polymorphism on the overall survival of patients with
CCRCC and TCCUB, survival analysis was performed
using the Kaplan-Meier method. Among CCRCC
patients, a reduced survival was shown in individuals
who are carriers of the minor allele (AG + GG)
compared to homozygotes for the major allele (AA) (P
0.0101) (Fig. 1). Statistical analysis revealed no
significant association between the rs619586-genotype
of the MALATI gene and the overall survival of
TCCUB patients (P = 0.8479) (Fig. 2).
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Figure 1. Overall survival of patients with CCRCC

depending on MALATI1 rs619586-genotype

Note: Survival curves were generated using the Kaplan-Meier
method
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Figure 2. Overall survival of patients with TCCUB
depending on MALAT]1 rs619586-genotype

Note: Survival curves were generated using the Kaplan-Meier
method

DISCUSSION

Long non-coding RNAs are crucial regulators of
gene expression, which determines their influence on
proliferation, apoptosis, metastasis, and treatment
resistance [2]. As stated by the meta-analysis data from
W. Ni [19] and L. Cao [20], the MALATI gene
1s619586 polymorphic locus is significantly associated
with cancer risk. The authors supported the idea that the
long non-coding RNA MALATI a potential
biological marker for the diagnosis and prognosis of

1S

various types of cancer.

The MALATI gene was first identified in 2003 in
non-small cell lung cancer cells, where its expression
level was observed to be elevated [21]. The MALATI
gene is localized on chromosome 11 (11ql13.1). It
consists of 8708 base pairs and contains 2 exons [14].
According to the NCBI (National Center for
Biotechnology Information), as of October 2025, 8369
polymorphic sites of the MALATI gene are known [22].
The rs619586-polymorphism is characterized by the
substitution of adenine (A) with guanine (G) in the non-
coding region of the gene.

In our study, we report the first investigation of the
distribution of genotypes and alleles for the MALATI
gene 15619586-polymorphic locus in patients CCRCC
and TCCUB in the Ukrainian population. We showed
that in CCRCC patients, the minor G allele is
encountered more frequently than in control subjects,
whereas no difference in allele distribution was found in
TCCUB patients. As noted, there are no existing studies
dedicated to investigating the association of the
rs619586-polymorphic site with the occurrence of
CCRCC and TCCUB. Regarding the role of the
MALATI rs619586-polymorphism in the development
of other types of cancer, an association has been shown
between this genetic marker and the development of
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cervical cancer [23], lung cancer [24], prostate cancer
[25], thyroid cancer [26], gastric cancer [27], colorectal
cancer [28], melanoma [29], and others.

Our results revealed sex-specific differences in the
distribution of rs619586-genotypes in TCCUB patients.
Specifically, carriers of the minor G-allele were found
more frequently among female patients than among
male patients. Furthermore, interesting data were
obtained within the groups. Among men with CCRCC,
the minor allele was encountered more frequently than
among men without CCRCC. Among women, the
genotype ratio did not differ between the main and
control groups. However, among women with TCCUB,
the minor allele was found more frequently than among
women without TCCUB, while the genotype ratio in the
main and control groups of male subjects did not differ.
Other data on the sex-specific association of the
MALATI gene 1s619586-polymorphic locus with the
development of urological or other cancers are absent.

In our study, reduced survival was demonstrated in
individuals who are carriers of the minor G-allele
compared to homozygotes for the major allele in the
CCRCC patient group. In the TCCUB patient group, no
impact of the rs619586-genotype on the overall survival
of patients was found. Data on the survival of CCRCC
and TCCUB patients depending on the MALATI gene
rs619586-polymorphism  genotype are  lacking.
Regarding other polymorphic sites, the influence of the
MALATI gene 153200401 polymorphism on the survival
of patients with bladder cancer [16], lung cancer [30],
and breast cancer [31] is known.

It should be noted that our study has a limitation
related to the small sample size. Perhaps an increase in
the number of patients with clear cell renal cell
carcinoma and transitional cell carcinoma of the urinary
bladder, together with a functional analysis of the
rs619586-polymorphism, will allow a final conclusion
to be drawn about the possibility of using this genetic
factor as a diagnostic marker for the development of
oncological diseases of the urinary system. Alongside
this, it should be noted that this was the first study to
study the distribution of genotypes and alleles at the
polymorphic locus rs619586 of the MALATI gene in
patients with clear cell renal cell carcinoma and

PROSPECTS FOR FUTURE RESEARCH

transitional cell bladder cancer in the Ukrainian
population and in the global population, as well as to
assess the association of this genetic marker with patient
survival.

Thus, the scientific search for genetic markers of
urological malignancies, which is currently an active
area of research in oncology, is an important direction in
addressing the issues of early diagnosis, personalized
treatment, and prognosis of these diseases. Similar
approaches to determining risk markers and syntropy
indices are already used to optimize early detection
measures for non-communicable diseases (NCDs) and
are effective in their prevention strategies [32]. The
proposed  approaches constitute a  significant
contribution to achieving Sustainable Development
Goal 3 "Good Health and Well-being" which aims to
improve access to quality healthcare [33].

CONCLUSIONS

1. The minor G-allele of the MALATI gene
rs619586-polymorphism is found more frequently in
CCRCC patients than in control subjects (P = 0.03). No
difference in allele distribution for the polymorphic
locus studied was found among TCCUB patients (P =
0.09).

2. A statistically significant difference exists in the
distribution of MALATI rs619586-genotypes between
men with CCRCC and male control subjects: carriers of
the minor G allele are found more frequently among
affected men (P = 0.01).

3. It is shown that among female patients with
TCCUB, carriers of the minor G-allele of the MALATI
gene  1s619586-polymorphism are found more
frequently than in women without TCCUB (P = 0.01).

4. Sex-specific differences in the distribution of
MALATI 1s619586-genotypes were detected in TCCUB
patients: carriers of the minor allele are found more
frequently among female patients than among male
patients (P = 0.0001).

5. A reduced survival was shown in individuals who
are carriers of the minor G-allele compared to
homozygotes for the major allele in the CCRCC patient
group (P = 0.0101). No impact of the MALATI gene
1s619586-genotype on the overall survival of TCCUB
patients was found (P = 0.8479).

Further work will be carried out to expand the research group and search for other genetic factors in the progression

of urinary tract cancer.
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