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Abstract. The expression of p53 and beta-catenin proteins in hepatocellular carcinoma (HCC) samples with mu-
tations in the tumor suppressor 7P53 gene, which has a high frequency of mutations in liver cancer, and the CTNNB!
gene, which plays an important role in the Wnt signaling pathway, were identified. As a result, the beta-catenin pro-
tein was increased in 83.33% of liver tumor samples with CTNNBI gene mutation, and p53 protein expression was
increased in 50% of samples with 7P53 gene mutation. According to this, it may be that liver tumors were caused by

changes in p53 and beta-catenin protein expression.
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Introduction

In 2020, the incidence of hepatocellular carcinoma
was 85.6 cases per 100,000 in our population, making
it the country with the highest prevalence of hepatocellular
carcinoma in the world [1]. Therefore, in order to reduce
the prevalence of hepatocellular carcinoma, it is important to
study the genetic and molecular causes of tumors and
understand the molecular mechanisms of tumors. Among
the tumor suppressor genes, the 7P53 gene has the highest
mutation rate (> 30%) in most tumor cases [2]. This gene
is located on chromosome 17 of human cells, with 9 transcripts
and synthesized p53 with 393 amino acids and a molecular
weight of 53 kDa. The tumor suppressor gene TP53 plays
important roles in cell regulation, cell cycle, apoptosis,
repairing DNA damage, and gene expression. However,
TP53 is known as the most frequently mutated gene which
occurs in most cases of tumors [3]. The phosphorylated p53
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protein destroys the cells with extensive DNA damage
via apoptosis. The CTNNB (catenin B1) gene is located
at 22.1 of the short arm of human chromosome 3 and
produces a beta-catenin protein with a molecular weight
of 92 kDa. Cell adhesion and Wnt/beta-catenin pathways
play a role as transcription factors. Mutations in the phos-
phorylation site of the beta-catenin protein located in exon
3 of the CTNNBI gene lead to abnormal activation of
the beta-catenin protein [4]. Subsequently, beta-catenin
protein migrates from the cytoplasm to the nucleus and
interacts with TCF/LEF transcription factors to activate
the synthesis of target genes important for cell division,
differentiation, development, and survival [5]. Mutations
in 7P53 and CTNNBI genes may cause changes in the
expression of these genes, increasing the probability of
unregulated cell division [6]. In this study, we examined the
expression of the tumor suppressor p53 and beta-catenin
proteins in HCC samples.
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Materials and Methods

Human liver cancer samples stored in the molecular
biology laboratory’s tissue bank were used in this study.
The study was carried out in accordance with the ethical
approval number 220 of the medical ethics control committee.

Preparation of tissue lysate

Tumor and adjacent non-tumor tissue lysates were pre-
pared using digestion buffer and total protein was de-
termined by bicinchoninic acid-based protein assay kit
(PierceTM BCA Protein assay kit, Thermoscientific).

Western blot

After protein concentration was quantified, 10 pg of pro-
tein from each sample was loaded on a 10% SDS-poly-
acrylamide gel. The separated proteins were transferred
onto a nitrocellulose membrane for 1 hour. After that,
blocking the membrane overnight at 4°C with 5% non-
fat milk PBST (0.01% triphosphate) buffer, primary
antibodies (p53 MMab BSB5946, Bio SB), (beta-cat-
enin MMab BSB5088, Bio SB), (Mouse Anti- Human
GAPDH, Santa Cruz Biotechnology) at 1:750, 1:500,
and 1:2000 ratios were placed at room temperature for 2
hours and washed 3 times with PBST buffer. After that,
it was incubated with a secondary antibody (Peroxidase con-
jugated Rabbit Anti-Mouse IgG, Jackson) with a dilu-
tion of 1:2000 for 1 hour at room temperature, washed
3 times with PBST buffer, and treated with ECL mixture
to detect the protein spot with ChemidocTM MP device.
Here, GAPDH was used as a control (Mouse Anti-Hu-
man GAPDH, Santa Cruz Biotechnology).

Statistical analysis
Western blot results were quantified by comparing the
tumor and non-tumor areas using ImagelJ software.
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Fig. 1. Standard reference curve for protein concentration

Results

1.1 Results of preparation of tissue lysate

In the study, we selected 14 liver tumor samples and
14 adjacent non-tumor samples with 7P53 and CTNNBI
gene mutations and determined the protein concentration
based on the bicinchoninic acid method. A standard calibration
curve was established with bovine serum albumin (Fig. 1).

1.2 Results of pS3 protein expression in liver tumor
tissue and adjacent non-tumor tissue

The protein expression of the tumor suppressor p53
was increased by 66% and 16.6%, respectively, in 6 samples
of human liver cancer and adjacent healthy tissue (Fig. 2).
Moreover, the p53 protein was overexpressed in the tumor
tissue of the P42 sample compared with the tissue of the
adjacent non-tumor and other samples.

No mutation was detected on the TP53 gene in P19
and P22 liver tumor samples. However, pS3 protein
expression was increased in tumor tissue compared with
adjacent non-tumor tissue. As for sample P30, a splicing
mutation occurred in intron 7 of the P53 gene. p53 protein
was not observed in the tumor and adjacent non-tumor
tissues of sample P30. No p53 protein was detected in
tumors when selective studies were conducted for mutations
that alter the expression and structure of p53 protein or
stop codon mutations in the gene sequence.

1.3 Results of beta-catenin protein expression in liver
tumor tissue and adjacent non-tumor tissue

The protein expression of samples P1, P7, P18, P26,
P42, and P40 and samples P12, P19, P44, and P63 without
mutations was determined by western blotting.

The level of beta-catenin protein in the tumor part
of a total of 6 samples in which CTNNBI gene mutation
was identified was higher at 83.33% compared to the
adjacent non-tumor (Fig. 3).

The expression level of beta-catenin protein was
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Fig. 2. The amount of P53 protein expression in liver tumor
tissue and adjacent non-tumor tissue (P = sample number, T =
tumor tissue, N = adjacent non-tumor tissue)
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Fig. 3. The result of beta-catenin protein expression in liver tumor tissue and adjacent non-tumor tissue (Blue = samples with S33
mutation, Pink = samples with S45 mutation, P = sample number, T = tumor tissue, N = adjacent non-tumor tissue)

higher in samples with S33 and S45 mutations in the area
where phosphorylation by GSK3p and CK1 enzymes
takes place.

For samples without mutations in the CTNNB! gene,
the ratio of beta-catenin protein in tumor to non-tumor
was 1.61, on average, for samples other than P19, and
16.4 for P19 (Fig. 4).
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Fig. 4. T/N ratio of beta-catenin and p53 proteins in tumor
and non-tumor areas (P - sample number, 1 > T/N is upregulated, 1
=T/N is non-regulated, 1 < T/N is downregulated)

Discussion

In this study, p53 and beta-catenin proteins which
are involved in the development of liver cancer were
studied at their expression level. According to the study
of Sano et al., TP53 gene mutations in oral cancer, the
p53 protein was not detected in samples with nonsense,
deletion, or splicing mutations in the gene. Also, it was
determined that tumor cell growth and proliferation are
accelerated and life expectancy is shortened in mice with
this type of mutation [7]. However, the p53 protein was
overexpressed in the tumor area of sample P42. Ding
(2014) found that in HuH7 liver cancer cell lines with a
Y220C mutation of the 7P53 gene, mutant p53 protein
still accumulates in the cytoplasm but loses its translocation
to the nucleus and its transcriptional function [2].

A study found that a mutation in exon 3 of the CTNNB1
gene was the cause of the accumulation of beta-catenin
protein in cells [8]. In our study, in 83.33% of all samples with
mutations in exon 3 of the CTNNBI gene, the amount of
beta-catenin protein was increased compared to adjacent
non-tumor tissues. Furthermore, we need to continue the
research work and study other factors influencing cancer.
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Conclusion

Overexpression of the tumor suppressor pS3 protein
in human liver tumor cells may be due to the induction
of tumor suppressor processes. Besides, as a result of the
mutation found in sample P30, the reading frame of the
protein is altered and a stop codon has occurred in the
intron, resulting in a disruption of p53 protein expression,
which leads to protein deficiency and weakness of regulation
against tumor in the cell, which can cause hepatocellular
carcinoma.

Beta-catenin protein expression was increased in liver
tumor samples compared to adjacent non-tumor samples. As
a result, it is possible that beta-catenin protein migrates
to the nucleus and activates the expression of genes,
causing liver tumors. In the future, it is necessary to
continue the study by increasing the number of samples
and to study the factors that may affect the mutation and
post-translational effects of other cancer-related genes.
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Xypaanryifl. DJATHUNA XOPT XaBIpbIH MyTalMiH OHIOp JaBTaM)KTall TOXMOJIIOT XaBlap AapaHryinary 7P53
reH 6omoH Wnt JOXHOJUIBIH 3aMJ1 yyxall YYpartait opomiytor CTNNBI reHuiiH MyTaly WIBPCOH JATHUN XaBIPbIH
JPIKYYASN yypruiin (p53, 6eTa KaTeHUH) HUHIAMKIMAT BeCTepH ONOTHIH apraap cymias. Cynanraansl ayaa CTN-
NBI1 reHuitH MyTanuTal M3THAN XaBAPBIH 19KYYauiH 83.33%-1 Gera-kaTeHuH yypar, 7P53 reHuitH MyTanuTan
TPKYYAuidH 50%-1 p53 yypruitH HUHISTKHI TyC TYC HIMATACOH OaiiB. YyH3C y339xa1 p53 OosioH GeTa-KaTeHUH
YYPruitH HUAI3KIINIH eepuiiesiTeep ITHUM XaBaap YYCcoH Oalix mMarajiantai.

Tyaxyyp yre: MyTanu, XaBuap, BectepH 0ot

XymoH aBcan 2022.09.27; xsaHan Toxuongyyncan 2022.12.02; 3eBmeepcen 2022.12.14
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Opuruna

Mamnaii XyH aMbIH IyHJ 3JI3THUNA XOpT XaBaap 2020
onbl Oairaap 100,000 xyH TyTamm 85.6 TOXHOIOI
OYPTIaLACOH TYN OIXWNA IATHAN XaBApaap XaMIHHH
eHJlep TapxanTtai yncan ToouoracoH [1]. Uitmasc xyH
aMBIH JyHJA Tyaramjaax Oyi acyyTyyablH HAT 00J0X
SIIITHUN XOPT XaBIAPHIT OaracraxslH TYAA YT XaBrap
YYCOX TEHETHWK, MOJCKYd OHOJOTHHH MIanTraaHbIl
CyaJlK XaBJIPbIH MOJIEKYJI MEXaHU3MBIT OMJITOX Hb HAH
maapjaiararail oM. XaBaap JapaHryijaard reHyyJIuiH
notpooc TP53 TeH Hb MX3HX XaBIApyyAal XaMTIUiH
OHJIOp MyTanuitH aaBramxkrail (>30%) Oaiimar [2].
Yr reH Hb XYHUH 3cuiiH 17-p xpomocomp Oalipnazar,
393 amuH xyumn Oyxwuid, 53 kJla Momekyn KUHTIH p53
yypruiir HUHmrkyynaar. P53 yypar b acuifH meuser,
anonTo3, JIHX-uitH raMTiIuir 3acax, TeHUMH 3KCIIpecc
33pAT 3CUIH YyXall 30XHIyYATYYI, YA aXHiUlaraasiu

oponior 0ereeJl yr reHMHH MyTalld MXJHX XaBJIpPbIH
yen enzep mapramkrailt Toxuongaor [3]. ®ochopxcon

p53 yypar
aroInTo300p XOHeeHer.

X X3MXKI3I33p TOMTIIA OPCOH 3CHHUT
Xapun CTNNBI (catenin
B1) ren xynmii 3-p xpomocomeiH P mepHmit 22.1-T
Oaiipmax Oereenm yr reHddc 92 xJla MONEKyNl >KUHTIU
OeTa KaTeHUH yypar HUWIKAST. bera xareHuH yypar
Hb acwidH aare3n xon6oo (cell adhesion) 6omon Wnt
YpB&JIBIH 3aMJ TPAHCKPHUIIMHH (aKTOPBIH YYPrUHT
ryiipTraasr. CTNNBI reHuiiH 3-p 3K30HBI X3COIT
YYpPIruiiH
X3COIT rapcaH MyTauuyl Hb OeTa KareHWH YYpPruH

Oaipmax Oera-KaTeHUH ($hoCHOPKUNTHIH
X3BUUH OyC HMIPBXKWIMHT HAIMAITAYYLISr [4]. Ynmaap
OeTa-KaTeHWH yypar IUTomiazmMaac 0eemM pyy IIFIDKUH
6aitpmacraap TCF/LEF Tpanckpunuuiie ¢akropyyarai
XapwinaH YWIMWIDK OCHHH  XyBaarjal, —sulrapaH
XOIKUIT OONOH M3HJ YIIANITIHA YyXall YYpIrTdu Oaif

TeHYYAUHH HUWIMKUWITAAT UIPBXKYYHaor [S5]. TP53
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6omon CTNNBI rena Myrtanu yycax yea yr reHyYIuiH
HUWDKAIL ©00pwWIeNT Oop)K O0M30mrydl Tyl 3CYYA
30XMLYYIraryirasp XyBaargax Marajajan uxscH? [6].
bun sHoxyy cynmanraanj xaBnap AapaHryiiard pS3 6a
OeTa-KaTeHWH YYPTUHH OKCIPECCHHT OBIATHHH XOPT
XaBAPBIH 3C3] IAJITAB.

Cynanraansel MaTepuaJ, apra 3y

OHAPXYY  CymanraaHi — MOJEKyl  OHONOTHIH

nabopaTopuitH dSMUitH caHA Xxajaramarmax Oatican
XYHHH 3JI3THUM XOPT XaBAPBIH [OPKUUT alIUIIACaH.
Cynanraar aHaraax yxaassl €c 3YIH XSTHAJITBIH XOPOOHBI
Ne220 nyraaprail €c3yiiH 36BIIEOpIUIH Haryy Xuilx

TYHIPTIICOH OOHO.

JauiiH 3aapar 63J13X

3ammax Oydep amuriaH XaBOpblH OOJOH 3PYYJ
SIUIH 3aAparyyasll OdITTPH HUWT YYPTHHH XOMOXKIAT
OWIIMHXOHMHBI XYWIMHH aprajg YHASCIICOH YYPrHHH
MMHKUITAHUE nomor amurialn (PierceTM BCA Pro-
tein assay kit, Thermoscientific) Togopxoiincon.

Bectepn 0s10T

Huiit yypruiin aryynaM>kKMUT TOZOPXOWJICHBI Japaa
Io3K Tyc Oypasc 10 mkr yypruir 10%-umitm SDS-
NOJMAKPWIAMHIBIH TeJIbJ] TYWIrSH HUTPOLEIUIIONO03
MemOpann 1 mar Tpancdep xuiB. MemOpaHsIr 5%
tocnorryit cyyrait PBS-T (0.01% TBuitH Qocdarsin)
oydep yycmamaap 16 maruitn typrmn 4°C Temmeparypr
YHITWITYy YIICHUH Tapaa anxaard acpar ouenir (p53 MMab
BSB5946, Bio SB), (beta-catenin MMab BSB5088, Bio
SB), (Mouse Anti-Human GAPDH, Santa cruz Bio-
technology) 1:750, 1:500, 1:2,000 xapsmaaraap 22°C
Temrieparypt 2 uar yiranyymnk, PBS-T Oydepasp 3

0.4 v = 0.0002x + 0.0091
§ R*=10.9976
= 0.3
=
£
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YypruiiH KOHOeHTPALH, IT/MT

1-p 3ypar. YypruiiH KOHUEHTpalUiH CTaHAApPT KUIIUX MypyH

yaaa yraacaH. YyHui gapaa 1:2000 muHTIpyyiIorTait
xoépmory acpar 6me’p (Peroxidase conjugated Rabbit
Anti-Mouse IgG, Jackson) 1 mar yimuryyncaH. Men
PBS-T Oydepasp 3 ynaa yraaraan ECL-bIH XOTHMOT00Op
meMOpann yirwmH ChemidocTM MP  texeepemikeep
yypruiiH TonOeir mipyyicsH. Oun GAPDH yypruir
xstHanT OonroH ammriacad (Mouse Anti-Human GAP-
DH, Santa cruz Biotechnology).

CTaTHCTHK aHAJIN3

Becrepn 610ThIH Yp IyHT Image] mporpam ammrinax
XaBIPHIH OOJIOH XaBAPHIH OyC 3PYYHT XOCTUHH TOIOBIT
XapbIlyylaH TOOH YTraJ XepBYYJICIH.

CynanraaHsl yp AYH

1.1 Damiin 3agpar 03J1TI3CIH AYH

bun cymanraann smarHui XaBApbiH 14, 335prananax
xaBapeiH Oyc 14 mexyyzuiir TP53 6omon CTNNBI
TEHUMH MyTauuTall JO3KYYIUUT COHIOX, YYpPrUilH
KOHIICHTPAIIMAT  OMIIMHXOHUHBI

XYWIMHH  apraap

TONOPXOHIOB. YXpUHH HMIIISCHUA — anpOyMHHAaAp

CTaHAPT JKUIMIHUX Mypy# Oaiiryyncan (1-p 3ypar).

1.2 Dydruuid XaBApbIH YIUITH 00JIOH PYYJ XICTHITH
P53 yypruiin HUAJIAKINEH TYH

XYHUI 2MOTHUH XOPT XaBAPBIH OOJIOH 33PIrajaldxX
3pYYA AuitH Tyc Oyp 6 IPKUA XaBoap AapaHTyWiIard
p53 yypruitn skcmpecc 66%, 16.6%-aap Tyc Tyc
HAOMATICOH OaiiB (2-p 3ypar). Men P42-p npaxuitn
XaBIPBIH XICTUHH P53 yypruH XOMXKI3T 33PTUIIIdX
APYYA XOCTHHH OHAT3H O0NoH Oycam II»KYYATIH
XapbllyyJaxaj XoT HUHJISTKHICOH OaiiB.

Omarauit XaBapeiH P19, P22-p asoxyyman TP53
TCHUHH MyTamyd WIPI3TYH OONOBY XaBOPHIH SIUIH
XICTHUAT XaBAPBIH OyC X3COrTdi xapeiyyiaxam P53
YYPTUHH HUWISTKAI HAIMAITACOH 0anB. P30-p moakuitn

P42 P56 P62 P30 P22 P19

TIN T‘.\' TlN Tl.\" T‘.\' T‘.\'

e (= |8 IR [— | E s

GAPDH ""-H-——-‘ e~ =] 37KkDa

2-p 3ypar. DyeTHUH XaBAPBIH 371 OOJNOH XaBIapryl smuitH pS3
YypruiiH HUAmrH e 1yH (P = na»kHuii nyraap, T = xaBnapraii
X3CTUIH 371, N = 33prainaox 3pYyIl X3CTHIH 371, Map- MyTaluTail
J99KYYJ, HOTOOH- MYTaLUTYi 133KYYT)
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3-p 3ypar. DmerHMil XaBApHIH 91 OONOH XaBmapryil oouiH OeTa-KaTeHWH yypruiH HMWDDKMIH ayH (Lpaxsp = S33 mMyramm
TONOPXOMIIOTICOH JIIKYYH, Sraan = S45 myTamm TOMOPXOMIOTICOH MMKYYH , P = meaxkuwuit myraap, T = xapmapraii xacruitH a1, N =

32X IPYYI XICTHIH 1)

XyBbJ TP53 reHuiH 7-p UHTPOH A33p CIUIAHCHHT MyTalH
yyccoH Tyn Ttypumitaap P30-p go»KHUE  XaBApHIH
6omoH XaBApBHIH Oyc 3131 pS3 yypar akuIjargaaryw.
P53 yypruiiH HUMISKUAT OOJNIOH OYTIRI ©epuienT
opyyJiax MyTaiuy/ Oyloy TeHHIH Japaajai 30rc KoJoH
YYCT3C3H MyTalMir COHTOH Cy[UlaxaJ XaBAPbIH J193XKN
P53 yypar WIdpCIHTYH.

Beta-catenin P53
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16.04
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10 867

T/N XAPBIIAA

e 191 16 152 171

0.44 - 04 .
0

P40 P26 P18 P42 P7 P1 P63 P19 P12 P44 P42 P56 P62 P30 P22 P19

4-p 3ypar. XaBapeiH OONOH XaBApHIH Oyc X3CTHHH Oera-
kateHuH 00noH p53 yypryyasH T/N xappuaa. P = maaxHuit
nyraap, 1 > T/N Gon x3T HuimrxkesH, 1 = T/N Gon
eepwientryi, 1 < T/N Oon 6ara HUHIJISTKCOH.

1.3 Duaraumii xaBapeiH 00J10H 3pyyna IauiiH Oera-
KATeHHMH YYPIruilH HUHJDKINHH JYH

Omarauii xopT XaBapslH CTNNB I reHniid 3-p 9K30HbI
X3COIT MyTanu Ttomopxoitnorncon P1, P7, P18, P26,
P42, P40-p meax 0O0NOH MyTam TOAOPXOMIOTIOOTYH
P12, P19, P44, P63-p n33xuiiH yypruilH HUMIAMKIUIT
BECTEPH OJIOTHIH apraap TOJIO0PXOWJIOB.

CTNNBI reHu#iH MyTald TONOPXOWJIOTACOH HHUUT
6 DAIKUHH XaBIPBIH X3CAT 19X OeTa-KaTeHWH yypruiH
XOMXKIIT 3PYYJT X3CarTdil Xapwiyynaxan 83.33%-1 Hb
eHzop OaiiB (3-p 3ypar).

GSK3p 60omon CK1 3H3UMYYIHIH OPOIIIO0TOUTOOD
dochopxunt siBarmax x3cart Oyroy S33, S45 myranu
TOJOPXOHIIOTICOH JIPMKYYASX OeTa-KaTeHWH YYprHiH
9KCIIPECCHIH TYBIIMH OHAep OaiiB.

CTNNBI reHa MyTalUry MA39KYYAUHH XyBBA
P19 meaxadc Oycan OP3KYYIUHH XaBIOpHIH OOJIOH
XaBJAPBIH Oyc X3CaT 13X OeTa-KaTeHWH YyPTUiH Xapbliaa
nynmkaap 1.61 Oaiican 6on P19 npoxkuiin xysea 16.4
6aiiB (4-p 3ypar).
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Xaunanyyssr

DHAXYY
yYcaxan
YYPryydblH HUIISIKIMUL Cy[UIaB.

cyfanraaraap OSJSTHHH XOpPT XaBIpBIH

©BUJION opommord  p53, Oera-KaTeHWH
Sano D HapeiH
SpISMTII aMHbl XOHIUHH XopT XaBaapT TP53 renuitn
MyTalUUT cy/ulaxaj] TyXalH TIeHJl HOHCEHC, NelelH,
CIUTAHiCHHT MYTalll WIBPCIH IIIKYYIO pPS3 yypar
Uiapa3ryd. MeH »H3 TepiuiH MyTauuTail XysiaraHaz
XaBPBIH ICHHH OCONT, TapXalT XypAauTadl sBaraaxk,
amMpJIpax Xyramaa OOrMHOCOX Oaifraar Torroocou [7].
Xapun P42-p noaxuiiH XaBApbIH X3C3rT pS3 yypruitH
X3T HUIIATKCIH 0aiiB. Ding (2014) HapbiH cynanraaraap
TP53 rennitn Y220C MyTanrail 373THIH XOPT XaBAPBIH
HuH7 scuitn myrama myTtant p53 yypar LuTOIIazMz
XypUMTIaracaap Oaiimar 4 0eemj IIMDKUH Oaiipimx
0OJIOH TPAHCKPHUIIIUKAH YYpPrad anggar OOJOXbIT
TOTTOOCOH [2].
Gao (2018)

TeHUHH 3-p 3K30HBI X3COIT WIDPCIH MyTald Hb Oera-

HapblH cynanraaraap CTNNBI
KaTeHHUH yypar 3¢5 XypUMTIaraax MaiTraad 00oJIOXbIT
unpyyJicoH [8]. bunnuit cynanraann CTNNBI renuitH
3-p 9K30HBI X3COIT MyTalll TOAOPXOMJIOTICOH HHUMUT
Io3kuiH 83.33%-1 OeTa-KaTeHWH YYPrHHH X3MXK33
9PYYJT SAUITH X3COTTIH Xapbllyynaxaa HIMIIICOH OaiiB.
Haammg 6up cymanraanbl aXIIBIT YPIADKIYYIDK XaBaapT
Heeesierd Oycaj XY4IHWH 3YHICHIT OpOIIyyiIaH Cymaiax
1aapasararai.

Jdyrnaaar

XyHUH 3JI3rHUN XaBAPBIH 3C3/1 XaBAap JapaHryinard
P53 yypruiiH HUHIATKIIT HAMATACOH Hb XaBJIPbIH ACHUT
JapaHTyiIax Y SBI] ©J106TICOHTIH X01000TOl Oaiik
6omomryd. Xapud P30-p m33Kua WIBPCIH MyTaIWiiH
JOYH/ YYPrHHH YHIIUITAX XYPIdHJ ©OpWIONT OpXK YT
HWHTPOHBI X3CAT'T 30TC KOIOH YYCC3H yuup pS53 yypruita
X3MXKD33 Oaracak 3CHHH XaBIpPHIH 3CPAT 30XHITyYJTa
anJaraax 3Co XaBaap YYCCoH 0aiix MaraaanTai oM.

ONSrHAN XaBAPBIH APYKUA OeTa-KaTeHUH YypPTUitH
AKCIPECC XaBAPHIH OYC APYYT XICITTIA XapbIyylaxal
HOMOIJIICOH OaiiB. Yiamaap OeTa-KaTeHHWH yypar Oeem
PYY IIWUDKWH Oaiiprik 0all TeHYYAMHH HUAIATHIIHNAT
SPUUMKYYIDK ITHUN XaBIap YYCCIH Oaifx MaraaanTaii.
Haamua yr cymanraar YprapKIYYJISH J99KHMH TOOT

HAMOIAYYIDK Oycaj XaBoapT Hejeeslerd TeHYYAuilH
MyTaly O0JIOH MOCT-TPAHCIISIN HOJIOOIK 000X XYUHH
3YWIYYAMNT ysUIAyy/iaH cyajax maapiiararai.

Tanapxaa

“ONPTHAN XaBAPBIH 3apUM TCHHMH JKCTIPECCHUIH
cynanraa” (IIyCc-2020/35) Tecnuiir caHXYY>KYYJICOH

WHXKIDX ~ yXaaH TEXHOJOTHHH
1l

CcaHa  Tajlapxall

WIDPXUNIIBE.
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