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PE®EPAT

Junnomnas paboma conepxkut 53 crpanui, 23 pucyHka, 3 TaOmuIeI, 62
MCIIOJb30BaHHBIX HCTOUYHHUKOB.

Knroueswie cnosaa. ACE2, TMPRSS2, CTSL, SARS-COV-2,
[TOJIUMOP®U3M, OKCITPECCHA, [MOJIMMOPOU3M JUIH
PECTPUKIIMOHHBIX ®PATMEHTOB (ITJIP®), AJIJIEJIb-CIIEHU®UYECKA S
[TLP, OT-IILIP.

O6vexm uccredosanus: nomumopdusm u skcrupeccust reHoB ACE2, TMPRSS2 u
CTSL.

Lenv pabompi: IPOBECTU CPABHUTEIIBHBIM aHATIU3 MOTUMOP(PU3MOB U OIIEHUTD
YPOBEHB 3KCIIPECCUU T'€HOB UTPAIONIUX KIIOYEBYIO POJIb B MHOUIIMPOBAHUU KIIETOK
yenoBeka Bupycom SARS-CoV-2.

Memoowl uccneoosanusi: METOAMKUA MOJIUMOp(U3MA JUIMH PECTPUKIIUOHHBIX
dbparmeHTOB M amtenb-cuerupuyeckor [P mms mommumopduzmor rs12329760 u
rs17854725 COOTBETCTBEHHO; YpPOBEHb JKCIPECCUH TEHOB OICHWBAIA METOJIOM
konmuectBeHHor OT-TIL[P.

Axmyanonocms: tensl ACE2 u TMPRSS2 umeror psin moammop@u3MoB,
KOTOPBIC BJIMSIIOT Ha YPOBEHB KCIIPECCUM U CTPYKTYPHYIO OpraHu3aIyio 0enka, 4To B
CBOIO OYEpEb MOXKET BIMATH HAa BOCHPUUMYMBOCTH opraHu3mMa k COVID-19 u
CTENEeHb TSDKECTH Te4YeHUs 3a0osieBaHus. BblsiBIeHHMEe U HM3y4YeHUE TaKHUX
NOJIMMOP(GU3MOB MOXKET OOBSICHUTh pa3IUyudsg B NPOSABICHHH 3a00J7€BaHUS Y
pa3IMUHbBIX Tpynn jrofed. Takke, BaXKHBIM SIBIISICTCSI U3YUEHUE YPOBHS IKCIPECCUU
KJIroueBbIX TeHOB, B yacTHOCTH ACE2, TMPRSS2 u CTSL, my1st noHrMMaHus ITaToreHesa
W TIpeJIcKa3aHus BO3MOXKHBIX mocieacTBus 3adonepanuss COVID-19.

llonyuennvie pezynomamor: B niepuon 3a 2021-2024 rr. 6bun oTpaboTaHBI U
MPUMEHEHBI JIB€ METOJIWKHU JJIS BbISBICHUA moauMopdusmMoB 1512329760 wu
rs17854725 B rene cepuHoBoM mporeazpl TMPRSS2.  3Orto mozBosmno
UACHTUGUUIMPOBATh MOMUMOP(HBIE ajuleNld HMCCIEAyeMOro HaMu reHa B oOpasiax
JBA/IATH JBYX MalMeHTOB. YacToTa BCTpPEHaeMOCTH ajuielied B Hallell BBIOOpKE
cocraBuna: T=0,364 u G=0,545 nns nomumopdusmoB rs12329760 u rs17854725
COOTBETCTBEHHO.

Pe3ynbTaThl aHAIM3a SKCIIPECCUU MCCIIEAYEMbIX T€HOB B PAa3JIMYHBIX KJICTOYHBIX
KyJbTypax MOKa3aj, 4To KJIEeTOYHbIe KyJIbTyphl (B uactHoctu Vero E6, Caco-2 u
HEK293T), skcnpeccupyromnme KiIo4eBblie s HHGHUIUpoBaHUsS BHpycoMm SARS-
CoV-2 monexynst ACE2, TMPRSS2, karencun L, mMoryt ObITH HCIOJB30BaHbI B
KaueCTBE MOJCIbHBIX CHCTEM B UCCJIEJIOBAHUIX IO H3YYEHUIO MEXaHU3MOB
B3auMoiericTBus Mexy SARS-COV-2 1 pa3nuiHbIMHU KJIETOYHBIMU MUIIIEHSIMHU.



PODEPAT

Hviniomnas paboma ytpeiMBae 53 cTapoHki, 23 MamtoHKa, 3 TaOmiIel, 62
BBIKAPBICTAHBIX KPBIHIII.

Knrouaswis cioswvr: ACE2, TMPRSS2, CTSL, SARS-COV-2, I[TAJIIMAP®I3M,
OKCITPOCIA, ITOJIMMOP®U3M JJIMH PECTPUKIUUOHHBIX ®PAI'MEHTOB
(IIAP®), AJIEJIb-CITIELIbIOIYHA S TJIP, AT-I1JIP.

Ab'exm oacnedasanns: momimapdizm 1 skcnpacis renay ACE2, TMPRSS2 i
CTSL.

Mbma pabomul: TipaBecill mapayHaJIbHBI aHalli3 moJiMapdizmay 1 amaHiib
POBEHB AKCHPACII T'eHaY AKis Marolb KII0YaBYIO POJIIO ¥ IHPEKTaBaHHI LISy YyajaBeKa
Bipycam SARS-CoV-2.

Memaowl 0acnedasanns: METOIBIKI TOMIMap(i3My HaYKbIHb PICTPBIKIBIMHBIX
dbparmentay 1 anenb-crnenpipiynain [IJIP  gmsg momimapdizmay rs12329760 1
rs17854725 annaBegHa; poBEHb SKCIIPACII I'eHAY alaHsull MeTajgaM KojbkacHaih AT-
[1JIP.

Axmyanvnacys: reaslt ACE2 1 TMPRSS2 maronps tmpar nomimapdizmay, skis
VIUIBIBAIOIb HA POBEHB IKCIPACIl 1 CTPYKTYPHYIO apraHi3aublio OsUIKy, IITO ¥ CBAlo
yapry Moxka YIUibIBallb Ha VcrnpeiMaibHacllk apraHizmMa ga COVID-19 1 ctynenb
LsDKapy MIIbIHI 3aXBOpBaHHs. Takcama, BbISYJIEHHE 1 BBIBYU2HHE TaKiX nojiMapdizmay
MOKa BBITIIyMayblllb aIPO3HEHHI Y MpasBe 3aXBOPBAHHS Y PO3HBIX TPy JHOI3EH.
BaxxHbIM 3'syiisieriiia BBIByY3HHE POYHIO SKCIPACIl KIOYaBbIX T€HAY, Y MPbIBaTHACLI
ACE2, TMPRSS2 1 CTSL, ana pa3yMeHHs narareHe3y 1 Npajgka3aHHs MardbIMbIX
HacTyrcTBa 3axBopBanHs COVID-19.

Ampuimanvia evinixi: 'y nepbian 3a 2021-2024 rr. ObUI1 aAnpaaBadbl 1 YKbITHI
J3B€ METOJABIKI Uisl BbIsyseHHs noniMmapdizmay rs12329760 1 rs17854725 y rene
cspbiHaBail mparda3zsl TMPRSS2. ['sra nasBonisia i13HTHI(iIKaBans nagiMOp(HbIA
ajen sKi Jaciieyeriia HaMi TeHa Ba Yy30pax JBarliaii AByX mHaiblieHTay. YacTtacip
CyCTpakaHacil ajensy y Hamai BwiOapubl ckiana: 1=0,364 1 G=0,545 nns
nommapdizmay rs12329760 1 rs17854725 annaseana.

BbIHIKI aHami3y 3KCHpA3Cil TOCHEIHBIX I'€Hay Y PO3HBIX KIIETKABbIX KYJIbTypax
nakasay, ITo KJIeTKaBblsl KyJbTyphl (y naapadssHacii Vero E6, Caco-2 1 HEK293T),
AKisl DKCIPACYIOLb KItouaBbld A 1H(MekTaBaHHa Bipycam SARS-CoV-2 manekybl
ACE2, TMPRSS2, karancin L, Moryup Oblllb CKAapbICTaHbl ¥ SKacIl MadJIbHbBIX
CICTAM Yy Jaclie[laBaHHAX Ma BBIBYUIHHI MeXaHi3May y3aeMaJ3esHHs mamix SARS-
CoV-2 1 po3HBIMI KJIETKaBbIM1 MIIIIHAMI.



ABSTRACT

Graduated work contains 53 pages, 23 figures, 3 tables, 62 sources used.

Keywords: ACE2, TMPRSS2, CTSL, SARS-COV-2, POLYMORPHISM,
EXPRESSION, RESTRICTION FRAGMENT LENGTH POLYMORPHISM
(RFLP), ALLELE-SPECIFIC PCR, RT-PCR.

Object of the study: polymorphism and expression of ACE2, TMPRSS2 and
CTSL genes.

Purpose: to conduct a comparative analysis of polymorphisms and evaluate the
expression level of genes that play a key role in the infection of human cells with the
SARS-CoV-2 virus.

Research methods: methods of restriction fragment length polymorphism and
allele-specific PCR for polymorphisms rs12329760 and rs17854725, respectively; the
level of gene expression was assessed by quantitative RT-PCR.

Relevance: The ACE2 and TMPRSS2 genes have a number of polymorphisms
that affect the level of expression and structural organization of the protein, which in
turn can affect the body's susceptibility to COVID-19 and the severity of the disease.
Also, the identification and study of such polymorphisms can explain the differences
in the manifestation of the disease in different groups of people. It is important to study
the expression level of key genes, in particular ACE 2, TMPRSS2 and CTSL, in order
to understand the pathogenesis and predict the possible consequences of COVID-19
disease.

Results: in the period from 2021-2024, two methods were developed and applied
to identify polymorphisms rs12329760 and rs17854725 in the TMPRSS2 serine
protease gene. This made it possible to identify polymorphic alleles of the gene under
study in the samples of twenty-two patients. The frequency of occurrence of alleles in
our sample was: T=0.364 and G=0.545 for polymorphisms rs12329760 and
rs17854725, respectively.

The results of the analysis of the expression of the studied genes in various cell
cultures showed that cell cultures (in particular Vero E6, Caco-2 and HEK293T)
expressing the key molecules for infection with the SARS-CoV-2 virus ACE2,
TMPRSS2, cathepsin L, can be used as model systems in studies on the mechanisms
of interaction between SARS-CoV-2 and various cellular targets.



