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Abstract. Epithelial-mesenchymal transition (EMT) has a decisive influence on the process of metastasis (Mts) formation. A
key event of EMT is the reorganization of intercellular junctions. E-cadherin plays an important role in tumorigenesis, cancer
progression, Mts formation, affecting cancer cells motility and is considered as tumor suppressor. It has been repeatedly proven
that E-cadherin is lost during tumor progression and Mts formation. Vimentin is a mesenchymal marker of invasive cancer cells.
It is consistently observed to be overexpressed during cancer Mts and is therefore generally acknowledged as a canonical
biomarker of type-3 EMT. The aim of the study was to compare the mRNA expression of E-cadherin and vimentin in the
tissues of patients with nodular goiter, multinodular goiter (MNG), papillary thyroid carcinoma (PTC) with and without Mts to
the lymph nodes. Material and methods. Postoperative samples of tumor tissue, Mts, nodular goiter, MNG and conditionally
normal tissue were used for the studies. The expression of E-cadherin and vimentin mRNA was determined using quantitative
real-time polymerase chain reaction (GPCR). Results. The obtained data indicate that the expression of the mesenchymal
marker vimentin in PTC tissue and Mts significantly exceeds the level of its expression in goiter tissues. Moreover in MNG the
vimentin mRNA expression is significantly reduced compared to normal tissue. In Mts the level of mRNA expression of the
marker is higher than in the primary tumor. It was shown a moderate suppression of E-cadherin mRNA expression in goiter
tissues and a profound suppression of the epithelial marker expression in the PTC and especially in Mts. The decrease in the
E-cadherin expression was also observed in goiter tissue. Conclusions. Thus, an increase of vimentin and especially decrease
in E-cadherin mRNA expression in PTC may be markers of Mts formation. They can also be used for differentiation between
benign and malignant thyroid lesions.
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The exploration of the regulatory mechanism ithelial cells lose their unique features of apicobasal

related to thyroid cancer Mts is of great signifi-  polarity, epithelial markers, intercellular junctions,
cance. In the related studies of tumors, it has been  reorganization of the cytoskeletal architecture, im-
shown that the malignant expression, Mts and in-  mobility and differentiation and redirect to mesen-

vasiveness of tumors are all related to EMT [1-3].  chymal phenotype with the ability to migrate and
EMT is a reversible biological process in which ep-  invade [2, 4, 5].
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EMT is a key process in the dissemination of
tumor cells [4]. In most experimental models, epi-
thelial (E-cadherin) and mesenchymal (N-cadherin
and vimentin) markers and morphological changes
are considered as indicators confirming the process
of EMT. In malignant tumors, EMT is initiated by
different signaling pathways through the regulation
of transcription factors and microRNAs. Zeb, Snail,
Twist and Slug are transcription factors that regu-
late EMT, the process during which epithelial cells
become migratory and invasive. All of these pro-
teins inhibit E-cadherin expression, a cell adhesion
molecule crucial for epithelial function [4, 6-8].

As a cytoskeletal protein, vimentin filaments
support mechanical integrity of the migratory ma-
chinery, generation of directional force, focal ad-
hesion modulation and extracellular attachment.
However, during EMT it modulates genes for EMT
inducers such as Snail, Slug, Twist and ZEB1/2,
as well as the key epigenetic factors. In addition,
it suppresses cellular differentiation and upregu-
lates their pluripotent potential by inducing genes
associated with self-renewability, thus increasing
the stemness of cancer stem cells, facilitating the
tumour spread and making them more resistant to
treatments [3].

The aim of the study was to compare the cad-
herin and vimentin mRNA expression in condition-
ally normal tissue and the tissues of patients with
goiters, PTC with and without Mts to the lymph
nodes.

Material and methods

Postoperative specimens of tumor tissue, Mts,
and conditionally normal (non-tumor, histolog-
ically unchanged) tissue obtained from the surgi-
cal department of the Institute were used for the
study. Samples were stored at -80 °C until use. The
research protocol was approved by the Ethics Com-
mittee of the Institute. Informed consent for fur-
ther diagnostic and scientific researches of patient
biomaterials was signed by all patients.

The mRNA expression of EMT factors was de-
termined using quantitative PCR.

Reactions were carried out using the following
instruments: Thermocycler 2720 (Applied Biosys-
tems, USA) and qTower 3 84 G (Analytik Jena, Ger-
many). Data were analysed using instrument soft-
ware, Microsoft Excel and GraphPad PRISM 10.

All assays were carried out using RNA extracted
from anonymised patient samples. RNA was isolat-
ed with TRIzol reagent [9]. Briefly, 1 mL of TRI-
zol reagent was added per 50-100 mg of tissue to
the sample and homogenized using a TissueLyser
IT (Retsch GmbH). Samples were centrifuged for
5 minutes at 12,000xg at 4-10 °C, with following
transftering the clear supernatant to a new tube.
Lysates were incubated for 5 min to allow complete
dissociation of the nucleoprotein complex. Then
0.2 mL of chloroform was added per 1 mL of lysate,
and tubes were mixed by shaking. Samples were
incubated for 5 min and centrifuged for 15 min at
12,000xg at 4°C. The aqueous phase was trans-
ferred to a new tube and 0.5 mL of isopropanol was
added. Samples were incubated for 20 min at -20°C
and centrifuged for 10 min at 12,000xg at 4 °C. To-
tal RNA samples were washed with 75% ethanol,
dried and resuspended in 20-50 pL of RNase-free
water.

Primers used are listed in the Table.

Table. Primers used

Proteins Primers
B-actin Forward: 5'-GAA-ATCGTG-CGTGACATTAA-3'
Revers: 5'-CCA-GAC-AGC-ACT-GTG-TTG-G-3'
Vimentin Forward: 5'- GAG-AAC-TTT-GCC-GTT-GAA-GC-3'
Revers: 5'- GCT-TCC-TGT-AGG-TGG-CAA-TC-3'
E-Cadherin  Forward: 5'-ACA-CTG-CCA-ACT-GGC-TGG-AGA-TTA-3'

Revers: 5'-TGA-TTA-GGG-CTG-TGT-ACG-TGC-TGT-3"

All oligonucleotides were resuspended in sterile
RNase-free water at 100 pM and stored in aliquots
at -20 °C.

Conventional RT reactions were set up on ice
using pre-cooled reagents. RNA was reverse tran-
scribed in 20 pL volumes in 0.2 pL thin-walled mi-
crofuge tubes using component RevertAid RT Kit
(ThermoScientific, #K1691). A mixture of 2 pg
RNA and 1 pL 100 uM Oligo (dT)18 primer were
adjusted to 12 pL with nuclease free water, mixed
gently, centrifuged briefly and incubated at 65 °C
for 5 min, then chilled on ice. The following com-
ponents in the indicated order were added, 4 pL 5x
Reaction buffer, 1 pL. RiboLock RNAse Inhibitor
(20U /ul), 2 uL 10mM dNTP Mix, 1 uL RevertAid
RT (200U/uL). Following a 5 s spin at 3K RPM
in a microfuge, the tubes were transferred to a con-
ventional Thermocycler (Applied Biosystem 2720,
USA) with the heated lid set to 112 °C and incubat-
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ed using the following protocol: 42 °C for 1 h, 70 °C
for 5 min. 1 pL cDNA aliquots were used for further
qPCR analysis.

Quantitative PCR was done using SYBR Green
mix (ThermoScientific, #K0251). Reactions were
performed in triplicate in a 384-multiwell plate
(Axygen, #PCR-384-LC480-W-NF). Gene expres-
sions were normalized to B-actin, and fold differ-
ences were calculated using the comparative CT
method: 2-(AACT), where AACT refers to (nor-
malized tumor/Mts sample) — (normalized control
(norma) sample). The cDNA (1 pL) was added to
reaction mix, containing 12.5 uL. Maxima SYBR
Green qPCR Master Mix (2X), primers — 0.3 uM
of each and nuclease-free water to 25 pL.. Each of re-
action mixtures were pipetted into 3 wells of gPCR
plate. Plate was sealed and spun for 5 min at 2000
rpm. qPCR reactions were carried out for 40 cycles
with 15 s denaturation at 95 °C and 1 min polymeri-
sation at 60 °C. When SYBR Green was used to de-
tect PCR amplicons instead of probes, an additional
melt curve was programmed into the run.

Statistical analysis and data presentation were
performed using Origin 7.0 software. The results of
the study are presented as M*SE. Student’s ¢-test
was used to compare data groups. Values of p<0.05

ddRn/dT

were considered significant.
Results

Patients with PTCs with and without Mts and
with goiters were included in the study. Group 1 in-
cluded patients with goiter, group 2 — with MNG,
group 3 — PTC without Mts, group 4 — PTC with
Mts, group 5 — Mts tissue.

Housekeeping proteins are essential proteins
involved in basic, fundamental cellular functions,
like metabolism and cell structure, and are used as
internal controls for analysis. We used B-actin as
housekeeping protein.

B-actin melting curves show a single peak, in-
dicating that the primers are specific and only one
PCR product is being amplified. The melting tem-
perature of amplification product lies between 83
and 84 °C (Fig. 1). Melt curve analysis is a crucial
quality control step in qPCR to ensure the amplifi-
cation of a single, specific product, which is essential
for accurate gene expression quantification.

The melting temperature of vimentin lies be-
tween 78 and 79 °C. Melting curves also show a
single peak (Fig. 2).

Vimentin was determined in tissue samples of
goiter, MNG, PTCs with and without Mts, and Mts

60 65 n

Fig. 1. Melting curves of B-actin.

Temp. (°C)

Note. X-axis shows the melting temperature (60-95 °C). Y axis: ddRn/dT represents the first derivative of the normalized, baseline-corrected fluorescence
with respect to temperature. It highlights the temperature at which the maximum rate of fluorescence change occurs, indicating the peak melting point

of the PCR product.
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Fig. 2. Vimentin melting curves.

Note. The designations are the same as in fig. 1. Melting temperature is around 78 °C.
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Fig. 3. Determination of vimentin mRNA expression in thyroid samples.

Note. G — goiter.

tissue (Fig. 3).

Figure 3 shows that the expression of the mesen-
chymal marker vimentin mRNA in PTC tissue and
Mts significantly exceeds the level of its expression
in goiter tissues (p<0.05). Moreover, in MNG tis-
sue the vimentin mRNA expression is significant-

ly reduced compared to normal tissue (p<0.05).
Interestingly, in Mts tissue the mRNA expression
level of the marker is higher than in the primary tu-
mor (p<0.05).

Melting curves (n=7) of E-cadherin also show a
single peak, indicating that the primers are specific
and only one PCR product is being amplified (Fig. 4).

The most important and characteristic event for
EMT is a decrease of the E-cadherin expression as
an epithelial marker, which indicates the weaken-
ing of intercellular connections and the acquisition
of an invasive phenotype by the tumor cell. Fig. 5
show a moderate suppression of E-cadherin expres-
sion in goiter tissues and a profound suppression of
the expression of the epithelial marker in the PTC.
The expression level is lower in PTC with Mts
compared to PTC without Mts, and is especially
low in the Mts themselves. Attention is drawn also
to small but significant decrease in the E-cadherin
expression in goiter tissue (p<<0.05). It is possible
that there are also processes associated with the
weakening of intercellular interaction and a disrup-
tion of the tissue structure.

Thus, our data indicate significant differences in
the expression of EMT factors between conditionally
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Fig. 4. The melting curves of E-cadherin.

Note. The designations are the same as in fig. 1. Melting temperature is around 81 °C.
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Fig. 5. Determination of E-cadherin mRNA expression in thyro
samples.

Note. The designations are the same as in Fig. 3. * - significant differences

from the previous group, p<0.05.

normal thyroid tissue, goiter, tumor tissues and Mts.
Discussion

Cells previously activated by the EMT pro-
gramme often revert to the epithelial state. This
mechanism is called mesenchymal-epithelial tran-
sition [10]. In addition to the classical concept of
EMT/ mesenchymal-epithelial transition in cancer
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cells, a recent concept of partial EMT (EM) was
introduced, in which cells simultaneously express
both epithelial and mesenchymal hybrid mark-
ers [4]. This hybrid state makes them metastable,
which is a dynamic state enabling cancer cells to
induce or revert to EMT. This multishaded EMT
concept is known as epithelial-mesenchymal plas-
ticity [11]. The cells in early hybrid EM express
both epithelial (E-cadherin) and mesenchymal (vi-
mentin) markers but are less adhesive and rounded
in shape. In the late hybrid stage, the mesenchymal
markers become more pronounced and the epithe-
lial phenotype is suppressed. Their shape becomes
elongated, and adhesion is completely lost. Late hy-
brid EM stage can lead into a stable mesenchymal
state [2].

Vimentin is an important filamentous protein
providing structural and functional support to the
cell. During initial stages of cancer development,
vimentin concentration is very low, however, it in-
creases when cancer starts to invade the surround-
ing areas [5]. Vimentin is a type III intermediate
filament protein alongside other cytoskeletal com-
ponents, such as microfilaments and microtubules.
Its dynamic role in different fundamental cellular
processes such as structural support, attachment,
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migration and signalling is widely accepted [12].
Vimentin is consistently observed to be overex-
pressed during cancer Mts and is therefore general-
ly acknowledged as a canonical biomarker of type-
3 EMT [13]. Several studies have highlighted its
central role in the regulation of this complex pro-
cess [5]. Vimentin filaments protect the cancer cells
from mechanical stresses during the migration by
providing a viscoelastic framework and support the
positioning and integrity of organelles, especially
the nucleus, during EMT and cancer progression
[14]. In addition, it was reported that vimentin
protects the cancer cells from the internal stress
of misfolded proteins by directly binding to stress
granules and aggresomes, supporting their subse-
quent destruction [5, 15].

We demonstrate that the expression of the mes-
enchymal marker vimentin mRNA in PTC tissue
and especially Mts significantly exceeds the level of
its expression in goiters and conditionally normal
tissues.

E-cadherin belongs to calcium-dependent cell
adhesion proteins, which are involved in homo-
philic interactions, forming intercellular contacts.
E-cadherin is involved in the mechanisms of in-
tercellular adhesion regulation, cell motility and
epithelial cell proliferation. It plays a suppressive
role in relation to cell invasiveness. E-cadherin is a
protein that promotes cell-cell adhesion in epithe-
lial cells, and its loss is often associated with tumor
progression, particularly Mts, through an EMT
process [16, 17].

In thyroid carcinoma, the E-cadherin expression
is affected by regulating signal pathways, upstream
genes and immune microenvironment, thus affect-
ing the occurrence of EMT. These results suggest
that it is a new idea to regulate E-cadherin to affect
the occurrence of thyroid EMT and improve the
malignant expression of tumors. Overall, the malig-
nant phenotype of thyroid cancer is negatively cor-
related with E-cadherin, and its complex regulato-
ry mechanisms and widely involved cytokines may
provide new ideas for the early diagnosis, prognosis
and treatment of thyroid cancer [1, 18].

An important task facing endocrine surgery
is the identification of reliable markers of Mts in
treated PTC. Markers that can be identified at the
stage of preoperative investigation are of particular
value. Such markers may include factors that take
part in EMT, such as Zeb, Snail, Slug, Twist, vimen-
tin and E-cadherin [6, 8, 19-22].

Conclusions

1. There is a moderate suppression of E-cadherin
expression in the tissues of nodular and multinodu-
lar goiter, and a profound decrease of the expression
of this epithelial marker in the thyroid papillary
carcinoma tissues, especially in papillary thyroid
carcinoma with metastases and in the metastases
themselves, which indicates the weakening of in-
tercellular connections and the acquisition of an
invasive phenotype by the tumor cells.

2. The expression of the mesenchymal marker
vimentin mRNA in the papillary thyroid carcinoma
tissues and in metastases significantly exceeds the
level of its expression in the normal tissues and the
goiter. In multinodular goiter, the vimentin mRNA
expression is significantly reduced compared to
normal. In metastases, mRNA expression level of
the marker is higher than in the primary tumor.

3. The obtained data confirm the initiation of
the epithelial-mesenchymal transition process in
thyroid papillary carcinoma, especially in papillary
thyroid carcinoma with metastases.

4. The extremely small amount of biomaterial
(fine-needle biopsy) required to detect vimentin
and E-cadherin using real-time polymerase chain
reaction makes this approach promising for differ-
entiating benign changes from papillary carcinoma
in the clinics.
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EKCINPECIA mPHK E-KAQTEPUHY TA
BIMEHTIIHY B 3PA3KAX NMAMINAPHOI
KAPUWHOMW LLNTONOAIBHOI 3ANO3I
AR MOMIINBNX BIOMAPKEPIB
METACTATWYHOT O MPOLECY

M.M. 3iHny, B.M. Nywkapwbos, H.l. JleBuyk,

€.A. llenkosoin, M.10. bonros
LY «IHCTUTYT eHAoKpUHONOrii Ta 0OMiHY peyoBwH iM. B.I. KomicapeHka
HAMH YkpaiHu»

Peslome. EnitenianbHo-me3eHximanbHU nepexia (EMT) mae su-
pillanbHUI BNMB Ha NpoLeC YTBOPEHHA MeTacTasis (MTc). Knio-
yoBoto nopieto EMT € peopraHizauia MKKNITUHHUX 3'€iHaHb.
E-kaarepuH Bigirpae BaxnvBy posib y OHKOreHesi, MporpecyBaHHi
PaKy, yTBOPeHHI MTC, BIIMBAOUM Ha PYXMBICTb PAKOBUX KIITUIH i
AKNI PO3rNAAAETLCA AK CYyNpPecop NyxnnHu. HeogHopasoso 6yno
[0BeleHO, WO E-KaareprH BTPayaeTbCa nif Yac nporpecyBaHHA
NyXAVHN Ta YTBOPEHHA MTC. BIMEHTUH € Me3eHXIManbHUM Map-
KepOM IHBa3WBHKX PaKOBWX KNITWH. Moro HaamipHa ekcnpecin
MOCTIMHO CMOCTEPIraeTbCA Mif YaC MeTacTasyBaHHA paky, TOMYy
BiH € 3arasbHOBK3HAHVM KaHOHIYHMM Giomapkepom EMT 3 Tuny.
ekcnpecii - MPHK
E-KafrepuHy Ta BIMEHTMHY B TKaHWHax NaLieHTIB i3 3060m, baraTto-

MeTolo focnigkeHHA 6Oyno  MopiBHAHHA
BY3110BKM 3000M (BB3), naninapHo KapLUMHOMO WKUTONOAIOHOT
3ano3n (MKLL3) 6e3 1a 3 meTacTazamn B nimdaTruHi By3nu. MaTtepi-
an i metogm. [1na foCnigxeHb BUKOPUCTOBYBaNM nicnaonepaui-
Hi 3pa3ku NyXAMHHOT TKaHWHK, MTC, 306a Ta YMOBHO HOPMasnbHOT
TKaHWHN. Exkcnpecito MPHK E-kagrepuHy Ta BIMEHTUHY BM3Ha4anu
3a JOMOMOTO0 MOJIMEPA3HOT JIAHLIIOrOBOI peakLii B peasibHOMY
yaci (kMJ1P). Pesynbratn. OTprMaHi aHi CBigYaTb Npo Te, Wo
eKcnpecia Me3eHxiManbHOro Mapkepa BIMEHTUHY B TKaHWHI nari-
NAPHOro paky wutonoaioHor 3ano3n (MKLL3) Ta MeTactazax 3Hau-
HO MepeBWILLYE PiBEHb MOro ekcnpecii B TKaHWHax 306a. binbwe
Toro, npu bB3 ekcnpecia MPHK BIMEHTMHY 3HaUHO 3HMXEHa no-
PIBHAHO 3 HOPMANbHOIO TKaHWHOLD. Y MeTacTasax pPiBeHb ekcnpe-
cii MPHK mapkepa BuLMIA, HIX Yy NePBUHHIA NyxauHi. [TokaszaHo
nomipHe npurHivyeHHa ekcnpecii MPHK E-kagrepuHy B TKaHMHax
300a Ta 3HayHe NpUrHiYeHHA ekcnpecii enitenianbHOro Mapkepa
B MKLL3 Ta, 0ocobnmneo, B MTC. My Takox CnocTepirani 3HUXeHHs
ekcnpecii E-kaarepuHy B TKaHWHI 306a. BUCHOBKW. TakM YMHOM,
30inblUeHHA BIMEHTUHY Ta, 0COBNMBO, 3HMKeHHA ekcnpecii MPHK
E-kagrepuny 8 MKLL3 moxyTb 6yTv Mapkepamu yTeopeHHs Mrc. Ix
TaKOX MOXKHa BUKOPUCTOBYBaTV Ana AndepeHuiauii 1o06posaKiCHNX
Ta 3N0AKICHMX YpaxkeHb WMUTONoAiOHOT 3an03Mu.

KniouoBi cnoBa: E-kafrepuH, BIMEHTUH, KNITWUHHI 3'€AHaHHA, Kapuw-
HOMV LLWTOMNOIGHOT 331031, MeTacTasu, 306, 6araToBy3noBuiA 3006.

Ana yurtysaHHA: 3iHny (M1, Mywkapsos BM, Jlesuyk HI, Wenko-
Bon €A, bonros MIO. Ekcnpecia MPHK E-KagrepuHy Ta BiMeHTUHY
B 3ppa3kax NaninAapHoi KapUMHOMK WNTOMOAIOHOT 3371031 AK MOX-
NVBNX bGiomMapKepiB MeTacTaTMYHOro npouecy. EHOoKprHonoria.
2026;31(2):140-147. DOI: 10.31793/1680-1466.2026.31-2.140.
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Appeca anAa nuctyBaHHA: 3iHKWY [leTpo [leTposuy; zinychpiter@
gmail.com; 1Y «IHCTUTYT eHAOKPWHONOTIT Ta 06MIHY peyoBuH iM. B.I.
KomicapeHka HAMH Ykpainu», Byn. Buwropoacbka, 69, Kuis 04114,
YKpaiHa. EHgokpuHonoria. 2026;31(2):16-23. DOl 10.31793/1680-
1466.2026.31-2.16.

BigomocTi npo aBTopiB: 3iHny [letpo [leTposwy, KaHa. mep.
HayK, NPOBIAHW CNiBPOBITHWK BigAiny xipyprii eHAOKPUHHIX 3303,
ORCID: 0000-0001-8890-4343; INywKapbos Bonognmmp Munxainno-
BMY, A-p 6ion. HayK, CTapLl. HayK. CniBpoO., FONOBHWIA HayKOBUI
CNiBPOBITHYK BifAINY GyHAAMEHTaNbHMX Ta NPUKNaAHUX Npobnem
eHpokpuHonorii, ORCID: 0000-0003-0347-7771; Jlesuyk Hatania
IBaHiBHa, KaH[. 60N, HayK, CTapL. HayK. CNiBPOO., MPOBiAHa HayKo-
Ba CMiBPOOITHMUA BiAAINY dyHAAMEHTANbHMX Ta MPUKNAAHUX NPO-
6nem enpokpuHonorii, ORCID: 0000-0003-0482-5176; LLlenkosol
€BreH AHaTONINOBMY, MONOALINIA HAYKOBWIA CNIBPOBITHVIK BiAdiny
PEnpPOAYKTVBHOI eHAOKPUHONOTII, NiKap YNbTPa3ByKOBOI AiarHOC-
kK, ORCID: 0009-0005-2255-5773; bonros Muxarno tOpinosuy,
A-p Mefd. Hayk, Npod., 3aBigysay Bigainy xipyprii eHAOKPUHHMX 3a-
no3, ORCID: 0000-0002-9011-9982.

Ocobuctuit BHecoK: 3iHny .11, — 36ip 3paskis NyxAMHHOT TKa-
HWHW WMTONOAIOHOI 3an03K, y4acTb Yy MpOBefeHHI ekcnepu-
MeHTaNbHMUX JOCNiAKeHb, [Nywkapbos B.M., Jlesuyk H.l. — npo-
BEeEHHA eKCNepuMEHTIB, aHaNi3 OTPUMAHNX AaHWX, HaNMCaHHA
Ta odopmneHHa cTaTTi, Wenkoeol €A, — nposeaeHHa Y3/ Ta
NyYHKLIT BY3iB WWMTONOAIGHOT 3an03K, bonros 0.M. — HanucaHHA
Ta pefaryBaHHA CTaTTi.

®diHaHCcyBaHHA: CTaTTA MiAroToBfeHa B pamMKax OlOKeTHOro
diHaHcyBaHHA HAMH YkpaiHu 3a nnaHom HayKoBO-OOCHiAHMX
pPOOIT «545» i «554» [1Y «IHCTUTYT eHOOKpUHONOTrii Ta 0bMiHY pe-
4yoBWH iM. B.MN. Komicaperka HAMH Ykpainu» (N gepkaBHoi pee-
cTpauii: 0126U000831 1a 0123U100762).

[eknapauif 3 eTUKuN: asTopy 3afeKknapyBann BiACYTHICTb KOH-
bnikTy iHTEepeciB i diHaHCOBKX 30608'A3aHb.

CraTTa: Hafiwna fgo pepakuii 24.10.2025 p.; nepepobneHa
14.05.2026 p.; npuiHATa 0O Apyky 12.06.2026 p. HaapykosaHa
30.06.2026 p.
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