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A VARIANT OF TP53 GENE (RS 1625895, 13494G>A)
IS ASSOCIATED WITH NEOPLASM LOCALIZATION IN PATIENTS
WITH UTERINE LEIOMYOMA

A.G. Kornatska', M.A. Flaksemberg®, G.V. Chubei’, O.V. Trokhymovych’, Z.1. Rossokha’",

L.Ye. Fishchuk’, N.L. Medvedieva’, V.O. Vershyhora’, N.G. Gorovenko*

!State Institution “Institute of Pediatrics, Obstetrics and Gynecology named after acad. O.M. Lukyanova

of the NAMS of Ukraine”, Kyiv 04050, Ukraine

2Khmelnytskyi Regional Perinatal Center, Khmelnytskyi 29016, Ukraine

IState Institution “Reference Centre for Molecular Diagnostic of Health Ministry of Ukraine”, Kyiv 04112,

Ukraine

“Shupyk National Healthcare University of Ukraine, Kyiv 04112, Ukraine

Background: Uterine leiomyoma (UL) is the most common benign neoplasm of the uterus. It is still unknown surely what exactly
initiates transformation of the uterine myometrial cells into UL. Aim: To study the effect of the 7P53 gene variants on the risk
of development and clinical features of UL. Materials and Methods: Case-control study was performed using molecular genetic
analyses of variants rs1042522 (119 G>C) and rs1625895 (13494G>A) of TP53 gene in patients with UL and comparison group
of healthy women. Results: Investigated TP53 gene variants were not associated with the risk of UL development. The patients with
the 13494GG genotype (rs1625895) had significantly more often subserous UL (p < 0.05). In patients with heterozygous variant
of TP53 — 13494GA genotype (rs1625895) intramural UL was observed (p < 0.05). Conclusions: The rs1625895 (13494G>A)
variant of 7P53 gene was associated with UL localization. The identified dependence of the UL localization on the 7P53 gene

variant could be useful for personalized approach to treatment.
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Uterine leiomyoma (UL) is the most common
benign neoplasm of the uterus. According to vari-
ous data, UL is highly prevalent in women all over the
world [1]. Due to the high prevalence and concomitant
symptoms that can significantly affect the quality of life
(e.g., uterine bleeding, lower abdominal pain, impaired
fertility), this disease is a significant problem for the
health care system.

It is known that the development of UL is a com-
plex, multi-stage and multifactorial process. Growth
factors, cytokines, steroid hormones of the ovaries
play a key role inits formation and development [2-4].
However, it is still unknown what exactly initiates the
transformation of the uterine myometrial cells into
UL. The pathophysiology and trigger mechanisms that
contribute to the development of UL are not fully un-
derstood. In particular, UL origin could be associated
with the mechanisms involved in cell cycle regulation
and DNA repair.

Many studies focused on the associations be-
tween gene variants encoding regulatory proteins
of the cell cycle and the risk of development of various
tumors. Among the available data, a large number
of research are devoted to the study of TP53 gene
variants, which encodes the p53 protein — a multi-
functional transcription factor activated in response
to stress factors: DNA damage, oncogene activation,
hypoxia, etc. [5-7]. It was shown that high expression
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of p53is found in 13% cases [8]. To date, more than
400 confirmed variants in the TP53 gene have been
identified [9]. Among them, the rs1042522 (G119C
or Arg72Pro) and rs 1625895 (G13494A) variants are
the most significant and common. We have found few
reports on a relationship between TP53 variants and
the risk of UL development, which have yielded con-
tradictory results. Therefore, the aim of our research
was to investigate the effect of the TP53 gene variants
on therisk of development and clinical features of UL.

MATERIALS AND METHODS

The study enrolled 63 patients with UL, the diag-
nosis was made in accordance with the standards
of the Ministry of Public Health of Ukraine. The
mean age of patients with UL was 38.4 £ 6.9 years,
BMI — 25.3 + 4.2. The duration of the disease in the
examined patients with UL, who were under constant
follow-up at the Department of Rehabilitation of Repro-
ductive Function of Women at the Research Institute
of Pediatrics, Obstetrics and Gynecology since 2015,
ranged from 2 months to 15 years, and averaged 3.8 +
0.6 years.

During the observation period, patients underwent
a complete clinical and laboratory examination ac-
cording to the WHO recommendations, which included
a study of the nature of complaints, medical history,
reproductive history, conducted therapy. Gynecologi-
cal examinations were performed according to general
schemes. The structure and topography of myomatous
nodes, the features of their vascularization in pa-
tients were studied by the ultrasound examination
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on the MyLab Seven device with a transabdominal
4-8 Hz and a transvaginal sensor at a scanning fre-
quency of 4-9 Hz. We used ICD 10, 1990 and FIGO,
2011 classifications.

The control group consisted of 41 apparently
healthy women of the appropriate age (mean age —
38.5 = 11.0 years, BMI — 24.6 * 4.5), who were not
diagnosed with the disease during a standard exami-
nation.

Informed consent was obtained from each par-
ticipant included in the study before the collection
of blood. The study was approved by the Ethics Com-
mittee of State Institution “Institute of Pediatrics,
Obstetrics and Gynecology of NAMS of Ukraine”.

The genomic DNA for molecular genetic studies
was isolated from peripheral blood using a com-
mercial “Quick-DNA Miniprep Plus Kit” (Zymo Re-
search, USA) according to the manufacturer’s pro-
tocol. Thers1042522 and rs 1625895 variants of the
TP53 gene were determined using the PCR-RFLP
method according to the previously published
protocols [10, 11]. The studied gene regions were
amplified using a commercial kit “DreamTaq Green
PCR Master Mix” (Thermo Scientific, USA) and spe-
cific oligonucleotide primers (Metabion, Germany).
The amplification products of DNA fragments of the
TP53 gene were subjected to hydrolytic cleav-
age using appropriate restriction endonucleases
(Thermo Scientific, USA). Information on the se-
quence of primers and restriction endonucleases
is presented in Table 1.

The digested products were separated using aga-
rose gel electrophoresis and visualized on a UV transil-
luminator (Fig. 1, 2).

Statistical data processing was conducted using
the Microsoft Excel Pro Plus 2016 and SPSS v.27 soft-

Table 1. Summary of PCR-RFLP analysis

ware. Genotype and allele frequencies in the study and
control groups were compared using the x° test. The
studied parameters were checked for the normality
of distribution by Kolmogorov — Smirnov test. In the
case of a normal distribution, the significance of dif-
ferences between the indicators was determined using
Student’s t-test, and in a distribution that differed from
the normal one, the Mann-Whitney U-test was used.
Differences were considered significant for all types
of analysis at p < 0.05.

RESULTS

The distribution of the TP53 gene variants in pa-
tients with UL and in the control group was analyzed
(Table 2). No significant differences were found, indi-
cating that the studied gene variants were not associ-
ated with a risk of developing the disease.

Another aspect of our study was to examine the
possible influence of the studied variants of the
TP53 gene on the course of the disease. To do this,
we analyzed the clinical parameters in the group
of patients with UL depending on the genotypes
(Table 3).

In the presence of the 119CC genotype, patients
tended to develop the disease at a younger age
as compared to the 119GG genotype, but the size
of the dominant node was smaller. Patients with the
119GG genotype, on the other hand, developed the
disease at an older age, but the size of the dominant
node was larger. These features indicate that the po-
tential multidirectional influence of the studied gene
variants on the manifestation of the disease and its
course is obvious.

Patients with subserous UL (FIGO stage VI-VII)
significantly more frequently (x*= 5.12, p = 0.02)
had the 13494GG genotype as compared to pa-
tients with intramural UL (FIGO stage IlI-V). In con-

Size of amplicon and restric-

Variant Primer sequence (5 to 3°) Anneal T, °C Restriction enzyme tion fragments
(bp)
TP53 CTGGTAAGGACAAGGGTTGG Amplicon: 397
151042522 ACTGACCGTGCAAGTCACAG BstUI 119G: 166, 231
119C: 397

TP53 TGGCCATCTACAAGCAGTCA Amplicon: 404
rs1625895 TTGCACATCTCATGGGGTTA Mspl 13494G: 69, 335

13494A: 404

Note: fragments up to 80 bp in size in agarose gel are not clearly visualized.

Fig. 1. Electrophoregram of restriction fragments for the rs1042522 variant of the TP53 gene: 1, 2, 6, 9, 10, 12, 13, 15, 18 — 199GG
genotype; 3-5, 8, 11, 16, 17 — 199GC genotype; 7, 14 — 199CC genotype; M — DNA marker

400 bp —
300 bp —

M 2 3 4 5 6 7 8

0 11 12 13 14 15 16 17 18

Fig. 2. Electrophoregram of restriction fragments for the rs1625895 variant of the TP53 gene: 1-7, 9, 10, 11, 14-17 — 13494GG
genotype; 8, 10, 12, 13 — 13494GA genotype; 18 — 13494AA genotype; M — DNA marker
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Table 2. Comparison of the TP53 gene variants distribution frequency
in UL and control groups

Gene UL Control
. Genotype, allele group group
variants (n = 63) (n = 41)
TP53 119GG 30 (47.6%) 24 (58.5%)
1s1042522 119GC 28 (44.4%) 12 (29.3%)
119CC 5(7.9%) 5(12.2%)
119G 0.70 0.73
119C 0.30 0.27
TP53 13494GG 47 (74.6%) 32 (78.0%)
1s1625895 13494GA 15 (23.8%) 6 (14.6%)
13494AA 1(1.6%) 3(7.3%)
13494G 0.87 0.85
13494A 0.13 0.15

Note: p > 0.05 for all comparisons.

trast, a significantly increased frequency of the
heterozygous 13494GA genotype (x>= 4.29, p =
0.04) was observed in patients with the intramural
localization of the disease as compared to subse-
rous localization.

For the rest of the studied clinical characteristics
listed in Table 3, no significant differences were found.

DISCUSSION

Clinical application of the up-to-date techniques
in genetic analysis helps to deepen our knowledge
about the development and progression of various
neoplasms. In thisregard, SNP analysis is a powerful
approach to extensive genomic screening of candi-
date genes that may be involved in the development
of multifactorial diseases. p53 protein is involved
in the regulation of cell cycle, cell growth and
apoptosis. One of the most studied variants of the
TP53 gene is the G119C gene variant, which causes
the proline to arginine substitution at codon 72 (CCC
to CGC). As a result, two variants of p53, which
have different biochemical properties, are formed.
The genotypes of variant rs1042522 of TP53 gene
are significantly associated with different levels
of p53 expression in cells [12]. According to the
literature, the 119C variant is crucial for the spe-
cific activation of p53-dependent DNA repair genes
in different cells, which leads to higher efficiency
of DNA repair in vitro [13]. Perhaps that is why our
patients with the 119CC genotype had a smaller
size of the dominant node. In contrast, p53 protein

Table 3. Comparison of genotypes with clinical characteristics of UL patients

formed by 119G variant is more effective inducer
of apoptosis [14] and therefore the development
of the disease in the examined patients occurred
later. In addition, the rs 1625895 variantisa common
and possible biomarker, which is localized in the 6th
intron of TP53 gene and affects the function and
expression of p53 [15]. The results of our research
showed that this variant of the gene was associated
with the localization of UL.

Analysis of the literature to study the possible
impact of the rs1042522 and rs1625895 vari-
ants of the TP53 gene on the risk of developing
UL demonstrated quite contradictory results.
In most studies, no relationship was found be-
tween the rs1042522 variant of the TP53 gene
and the risk of developing UL [16-18]. These
data are completely consistent with our results.
In contrast, studies by other authors have shown
an association between the rs1042522 variant
of TP53 and the risk of developing UL [19-21]. This
discrepancy in the results can be explained by the
population difference in the frequencies of the
rs1042522 variant of the TR53 gene, or by the
influence of other genetic or environmental fac-
tors. We did not find any data on the study of the
role of the rs1625895 variant of the TP53 gene
in the development of UL, therefore, the detected
features as to the distribution of this variant of the
gene with different frequency at different localiza-
tion of the tumor process are important for further
clinical consideration.

To sum up, our study did not find an asso-
ciation of the rs1042522 and rs1625895 variants
of the TP53 gene with the risk of developing UL. The
rs1625895 variant of the TP53 gene was associated
with UL localization. If patients had the 13494GG geno-
type, subserous UL was detected significantly more
often, and in the heterozygous variant of the 13494GA
genotype, intramural UL was observed. The identi-
fied association of UL localization on the TP53 gene
variant is an important prerequisite for a personalized
approach to treatment.

TP53 151042522 TP53 151625895

119GG 119GC 119CC 13494GG 13494GA 13494AA
Age (y) 39.2+78 37.8+£6.1 34.8+0.8 38.3+72 38.2+5.8 36.0
Type of treatment
Conservative 10 (41.7%) 11 (45.8%) 3 (12.5%) 19 (79.2%) 41 (16.7%) 1(4.2%)
Surgical 19 (52.8%) 16 (44.4%) 1(2.8%) 27 (75.0%) 9(25.0%) 0(0%)
Focality of myomatosis
Unifocal 10 (50.0%) 9 (45.0%) 1(5.0%) 16 (80.0%) 4(20.0%) 0(0%)
Multifocal 16 (44.4%) 17 (47.2%) 3(8.3%) 26 (72.2%) 9(25.0%) 1(2.8%)
Size of the dominant node (mm) 55.1 £43.1 42.7+26.0 29.0 £ 15.1 49.6 +37.7 41.9+26.6 32.0
FIGO stage
0l 0(0%) 2(100.0)% 0(0%) 1(50.0%) 1(50.0%) 0(0%)
n-v 15 (44.1%) 15 (44.1%) 4(11.8) 22 (64.7%)* 11 (32.4%)* 1(2.9%)*
VI-ViI 12 (57.1%) 9 (42.9%) 0(0%) 20 (95.2%)* 1(4.8%)* 0 (0%)*
Pathology of endometrium
No 8 (30.8%) 16 (62.5%) 2(7.7%) 17 (65.4%) 8 (30.8%) 1(3.8%)
Yes 12 (60.0%) 7 (35.0%) 1(5.0%) 17 (85.0%) 3(15.0%) 0 (0%)
Complications of the principal diagnosis
No 13 (52.0%) 12 (48.0%) 0(0%) 21 (84.0%) 4 (16.0%) 0(0%)
Yes 16 (45.7%) 15 (42.9%) 4 (11.4%) 25 (71.4%) 9(25.7%) 1(2.9%)

Note: *The difference in distribution of TP53 rs1625895 genotypes is significant between patients with FIGO stage of UL — Ill-V and VI-VII, p < 0.05.
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BAPIAHT FrEHA TP53 (RS 1625895,
13494G>A) NOB’A3AHUM 13 JIOKANI3ALIEIO
HOBOYTBOPEHHS Y XBOPUX HA JIEHOMIOMY
MATKHU
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CrtaH nutaHHs: Jleiomioma matku (JIM) € HainowmpeHilmm
[006POSAKICHUM HOBOYTBOPEHHSIM MaTku. Jloci A0CTeMEHHO
HEBIJOMO, WO CaMe iHILiloE NMEepPeTBOPEHHS KIITUH MiOMe-
Tpisa matkm Ha JIM. MeTa: [ocnigutn BNAvB BapiaHTIB reHa
TP53 Ha pu3uK po3BUTKY Ta KJliHi4HI ocobnunsocTi JIM. Mare-
piann Ta meroan: LOCNIOXEHHS «BUMNAA0K-KOHTPOSb» MPO-
BOOVAN 3 BUKOPUCTAHHAM MOJIEKYSIIPHO-TEHETUYHOrO aHarli-
3y BapiaHTiB rs1042522 (119G>C) 1a rs1625895 (13494G>A)
reHa TP53y naujeHTok 3 JIM Ta y XiHOK rpynu nMopiBHSAHHS.
PesynbTatn: [JocnioxeHi BapiaHTn reHa TP53 He Bynu aco-
LiioBaHi 3 pn3nMKoM po3BuTKy JIM. Y nauieHToK 3 reHOTUNOM
13494GG (rs1625895) 3Ha4HO yacTile Bigmivanu cybceposHy
JIM (p < 0.05). A y nauieHToK 3 reTepo3nroTHMM BapiaHTOM
reHa TP53 renotun 13494GA (rs1625895) vacTiwe BUsSBNSAn
iHTpamypanbHy JIM (p < 0.05). BucHoBku: BapiaHT rs1625895
(13494G>A) reHa TP536yB acoujiioBaHMM 3 Jnokanisauielo
HOBOYTBOPEHHS. BusiBneHa 3anexHictb nokanizauii JIM Big Ba-
piaHTy reHa TP53 € BaX/IMBOIO NepenyMoBOIo NepcoHanisoBa-
HOro Niaxony A0 NiKyBaHHS.

Knoyosi cnoBa: neiiomioma maTku, pu3mk po3BUTKY, BapiaH-
T reHa TP53, nokanizauist HOBOYTBOPEHHSI.



