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Pedepar:

1. Pak nnop’a3aHuii 3 pisHOMaHiTHUMU MOJIEKYJISIPHO-T€HETUYHUMU MTOPYIIEHHSIMHY, SIKi IPU3BOASTH IO YTBOPEHHS Ta
PO3BUTKY NIyXJIMHHU, ajie 32 JOIIOMOT0I0 HUX TaKO>K MOXJIMBO ITPOTHO3YBATU Nepebir 3aXBOpIOBaHHS. PO3BUTOK
CBITJIOKJIITUHHOTO paKy HUPKU MOB'I3aHU 3i 3MiHaMu 6araTbOx reHiB-cynpecopis. BoHM MOXyTb OyTH iHAaKTUBOBaHi
B pe3yJIbTaTi MyTallil, IPOTSIKHUX aJleJIbHUX Jesieliil, MeTumoBaHHs CpG-0CTpiBLiB Y IPOMOTOPHUX YaCTUHAX abo
PETyJIIOBaTUCH 32 LOMOTOI0 pi3HuX MiKpoPHK. AHali3 cy4acHUX JaHuX Aae MifCcTaBy BBaXKATH, 110 3HAYHUI [IPOrpec
B PaHHIN [jiaTHOCTHLi paKy MOe O0yTH JOCSTHEHUN 3aBISKU BU3HAYEHHIO TeHETUYHUX / €Mlir€HETUYHYX [10PYIIEHb
JHK nyxsuH, 110 MOXKyTb BU3HAYATHUCA K B COJIIHUX NMyXJIMHAX, TaK i B «pigKux Giomncisx». BukopuctanHs

nozaxiituHHOI JHK (nkJHK)sK noTeHniiHOro AjiarHoCTUYHOrO MapKepa MyxJIMH MiATBEPAKEHO Pi3HUMU IpyramMu



IOOCJIIHYKIB 17151 PI3HMX TUIIIB 3JI0SIKICHUX HOBOYTBOPE€Hb. TOMY METOIO IMCEPTALiiHOI pO60TH OyJIO BUBHAUYEHHS
MOJIEKYJISIPHO-T€HETUYHUX 3MiH SIK y OIOTICIsIX YXJIMH HUPKY, TaK i Ha [103aKJIITUHHUX HYKJIEIHOBUX KHCJIOTaX
I171a3MU KPOBI, 1110 MOXYTb OYTH MapKepaMU CBITJIOKJIITUHHOTO MigTUIY paKy HUPKU. [171s1 4oro 6yso nmposefeHe
KOMIIJIEKCHE MOJIEKYJISIPHO-TEHETUYHE AOCIIiIPKeHHs 122 3pa3KiB NallieHTiB 3 IyXJIMHAMU HUPKU (TepeBakHo [-11
cragii). YncneHHi JOCiI)KeHHs aKIEeHTYIOTh yBary Ha BUKOPMCTaHHI Pi3HUX aCcOLi0BaHUX 3 pakom MiKpoPHK sk
iHguKaTopiB narosoriil. B Hamomy nocsinkeHHi 6yy10 BUBHaY€HO CYTTeBE 3HIDKEeHHs piBHiB MikpoPHK miR-324-5p,
miR-181a-5p, miR-30a/c-5p, miR-138-1 Ta miR-200a-3p y 6iOINCisIX IyXJIMH B NOPiBHSHHI 3 YMOBHO 3J0POBOIO
HaBKOJIOMYXJIIHHOIO TKAHMHOIO HUPKH, a PiBEHb eKcIpecii mocmigKyBannx MikpoPHK Mae xopommit giarHoCTUYHUAN
notenuian (AUC = 0,7-0,9) i Mmo>ke 6yT BUKOPUCTAHUH SIK JOJATKOBUI AiarHOCTUYHUM MapKep HUPKOBO-
KJIITUHHOTO paKy. B maHiit po6oTi 6ys10 BUBHaY€HO reHeTUYHi (COMaTUYHi peopraHisaliii) mopyueHHs reis 3a STR-
MapKepamu JIoKyciB: D3S966 ta D3S1568 nist rena RASSF1, D3S1038, D3S1317 Ta D3S1038, VHL2, D3S1317 - VHL,
D9S916 Ta D9S974 — CDKNZ2A. Brpara rerepo3urotHocti reHa RASSF1 BusiBsieHa y 68,3%, VHL -y 48,2%, CDKNZ2A -
32,8% indopMaTUBHUX 3pa3KiB XBOPUX HA pak HUPKU. [IpoBeeHi HaMu OCiIKeHHSs 3 BU3HAYeHHSI KOHIIEHTpalii
nk/IHK B KpOBi XBOpUX Ha paK HUPOK I10Ka3aIu NigpuineHni BMicT NkJIHK namnieHTiB 3 nyxinHamu, Ha IIPOTUBAry
BiJl 3OPOBUX IOHOPiB. BUKOpUCTAHHS IBOX METOLIB AiarHOCTUKY [10KA3aJlo, 0 METOZ, KisbKicHOi IIJIP y
peasibHOMY 4aci € 6ibIll TOYHUM [1J1s IiaTHOCTUKY 3axBoproBaHHs (AUC=0,8049), HDK MeToq, iHTepKasLii
dayopecueHTHOro 6apsHuka (AUC=0,7679), Ta BCTAaHOBJIEHO 3POCTAHHS KOHIEHTpallii 11bOTo [10Ka3HUKA B IJ1a3Mi
KPOBi XBOPUX 3 paKOM HUpKU. OTPHMMAaHHI JaHi TaKOX BKa3yl0Tb HA MO>KJIMBICTb 3aCTOCYBAHHS JAaHOTO METOLY SIK
JIOJATKOBOTO MapKepy IIpY NEPBUHHIN iarHOCTULI paky HUPKU. Cy4acHi JOCIiIKEHHs CBig4aTh PO Te, 10 PiBEHb
koHueHTpanii nkIHK Mo>kHa BUKOPUCTOBYBATU SIK MapKepPU IJ151 IONIEPEAHBOI IiIarHOCTUKU PaKy, Ta IJIs
MOHITOPMHTY HasIBHOCTI B OpraHi3mi naijieHTa MeTacTaTUYHUX KJITUH, HE BULAJIEHUX I1if yac onepauii. B Hammx
TOCJIIPKEHHSIX MU BU3HAYa€MO HasIBHICTb BUCOKOMOJIEKy IIpHUX NKJIHK sk 3a ninicHicTio reHa 6eta-akTUHY, TaK i 3
BUKOPUCTAHHSIM IMTPaNMePiB, 0 OJHOYACHO crielndivHi 10 KOPOTKUX i moBrux gpparmenTis reHa GAPDH. Anani3
Pe3yJbTaTiB JOCIiIKEHHS [10Ka3aB abCOJIIOTHO Pi3Hi laHi /1J1s1 OHKOXBOPHX Ta KOHTPOJbHOI rpynu (AUC=0,8613), mo
HigTBEPIKE Pe3yIbTaTy, OTPUMAaHI iHIIMMY AOCIIAHNKAMU [J1s1 XBOPUX Ha pak. B KoHTposbHiN rpyni nkKJIHK
BUSIBUJIACSI TIOMIPHO (pparmeHToBaHo0 (Megiana ayst ACTB384 /ACTB106=0,685), B Toi1 4ac sk y xBopux Ha HKK
cIiocTepiraBcst 3Ha4HoO OiybInMii CTyIiHb pparmeHTanii (meniana ajst ACTB384 /ACTB106=1,126). Lli meTonu
IOCJiIKEeHHS NMigTBEPIUIN SIK MiIBUILIEHN BMiCT BUCOKOMosieKyasspHux JHK B nizia3mi XBOpUX Ha pak HUPOK, TaK i
MOXJIMBICTb BUKOPUCTAHHS JAHOTO METOLY JJIs [iaTHOCTUKY MyXJINHOYTBOPEHHS. B maHiil po6oTi 6yj10 BUBHAYEHO
meTwmoBaHHs CpG-ocTpiBLiB 11 NpoMOTpHUX AingHOK reHiB-cynpecopiB (RASSF1A, RASSFIC, LRRC3B, GPX3,
PCDHS8, RUNX3, APC, CDKN2A (p14ARF), CDKN2A (p16INK4a)) na JHK, BuAisieHUX 3 IyXJIMH Ta [IJ1a3MU KPOBi
Nali€HTIB 3 paKOM HUPKU y MOPIiBHSIHHI 3 KOHTPOJIbHMMU 3pa3KaMU. Bysio NiATBEPA’KEHO He TiIbKU METUJIIOBAHHS
CpG-oCTpOBLiB IPOMOTOPIB LIUX I'€HIB Y MyXJIMHAX CBITJIOKJIITUHHOIO PaKy HUPKY, ajie i Ha NKJHK TtHx camux
XBOpUX. BuzHaueHo, 1110 OHOYACHE BUSIBJICHHS CTAaTyCy MeTUII0BaHHS CpG-0CTpiBLiB IPOMOTOPIB reHiB RASSFIA,
GPX3, APC Ta CDKN2A( p14ARF) na nkJJHK na3mu KpoBi 403B0JIsie BUBHAUMTH HasIBHICTb IIYXJIMH HUPKU 3 BEJIUKOIO
IOCTOBIpHICTIO (4yT/IUBIiCTb — 98%, cienudivHicTh — 96%). Y nucepTaliiiHiil po60Ti 6y10 BU3BHAYEHO FreHEeTUYHi
(comarnyHi peopranisariii) Ta enireneTuyHi (MeTUIIIOBaHHS reHiB, 3MiHa piBHIB MikpoPHK) 3MiHM y XBOpuX Ha
CBITJIOKJIITUHHY KapLIMHOMY HUPKH, Ta BU3HAYE€HO MapKePU IVIa3MU KPOBI, 110 XapaKTEPHI IJIs1 JAHOTO TUILY PaKy.
OTpumaHi pe3ysibTaT MOXYTb OYTH BUKOPUCTAHI, B IKOCTi MapKepiB 11711 CTBOPEHHS KOMIIJIEKCHOI CUCTEMU

PaHHbOI 1iaTHOCTUKU PaKy HUPKU, Ta MOHITOPUHTY I1epe6iry XBOpPOOU.

2. Cancer is associated with various molecular-genetic aberrations that lead to the formation and progression of
tumors, but they also offer the potential for predicting the course of the disease. The development of clear cell
renal cell carcinoma is linked to alterations in numerous tumor suppressor genes. These genes may undergo
inactivation due to mutations, allelic deletions, CpG island methylation in promoter regions, or regulation by
various microRNAs. Literature analysis provides grounds to believe that significant progress in early cancer
diagnosis can be achieved through the identification of genetic and epigenetic abnormalities in tumor DNA, which
can be detected both in solid tumors and in "liquid biopsies." The use of circulating cell-free DNA (cfDNA) as a
potential diagnostic marker for tumors has been subsequently confirmed by various groups for different types of



malignancies. Therefore, the objective of the dissertation was to identify molecular-genetic changes both in kidney
tumor biopsies and in extracellular nucleic acids in blood plasma that could serve as markers for the clear cell
subtype of kidney cancer. To achieve this, a comprehensive molecular-genetic investigation was conducted on 122
samples from patients with kidney tumors, predominantly in stages I and II. It has been demonstrated that the
expression levels of microRNAs exhibit promising diagnostic potential (AUC = 0.7-0.9) and can be utilized as
additional diagnostic markers for clear cell renal cell carcinoma. This study identified genetic (somatic
reorganizations) disruptions in genes using short tandem repeat (STR) markers at loci: D3S966 and D3S1568 for the
RASSF1 gene, D3S1038, D3S1317, and D3S1038, VHL2, D3S1317 for VHL gene, and D9S916 and D9S974 for CDKN2A.
Loss of heterozygosity of the RASSF1 gene was detected in 68.3%, VHL in 48.2%, and CDKN2A in 32.8% of
informative samples from kidney cancer patients. Our studies on determining the concentrations cfDNA in the
blood of kidney cancer patients revealed elevated cfDNA levels in patients with tumors compared to healthy
donors. The use of two diagnostic methods showed that real-time quantitative PCR is more accurate for disease
diagnosis (AUC=0.8049) compared to the fluorescence intercalating dye method (AUC=0.7679). An increase in
cfDNA concentration in the blood plasma of patients with kidney cancer was also established. The obtained data
suggest the potential application of this method as an additional marker in the primary diagnosis of kidney cancer.
Previous studies indicate that the "integrity index," along with the level of circulating cell-free DNA (cfDNA)
concentration, can serve as markers for early cancer diagnosis and for monitoring the presence of metastatic cells
not removed during surgery. In our studies, we assessed the presence of high-molecular-weight cfDNA both for
the integrity of the beta-actin gene and using primers simultaneously specific to short and long fragments of the
GAPDH gene. Analysis of the results revealed significantly different data for cancer patients and the control group
(AUC=0.8613). In the control group, cfDNA was moderately fragmented (median for ACTB384 /ACTB106=0.685),
while in patients with renal cell carcinoma (RCC), a significantly higher degree of fragmentation was observed
(median for ACTB384/ACTB106=1.126). These research methods validated both the increased content of high-
molecular-weight DNA in the plasma of kidney cancer patients and the potential use of this method for tumor
diagnostics. In the presented study, the methylation of CpG islands in the promoters of 11 tumor suppressor genes
(RASSF1A, RASSFIC, LRRC3B, GPX3, PCDH8, RUNX3, APC, CDKN2A (p14ARF), CDKN2A (p16INK4a)) was determined
on DNA extracted from tumors and blood plasma of kidney cancer 15 patients in comparison with control samples.
It was identified that simultaneous detection of the methylation status of CpG islands in the promoters of RASSFIA,
GPX3, APC, and CDKN2A (p14ARF) genes on cfDNA in blood plasma allows for highly reliable identification of
kidney tumors (sensitivity — 98%, specificity — 96%). Therefore, in the dissertation, genetic (somatic
reorganizations) and epigenetic (gene methylation, microRNA level changes) alterations were identified in patients
with RCC. Blood plasma markers characteristic of this type of cancer were also determined. The obtained results
can be utilized as markers for the development of a comprehensive system for early diagnosis of kidney cancer.
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dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: HaujonasnbHa akaziemis HayK YKpaiHu

Inentudikarop ROR:

VIII. 3aKkJII04Hi BiZoMOCTi

Biiacue IlpisBume Im's ITo-6aThKOBI dinonenko Banepii Bikroposuy
rOJIOBH pagu

BaacHe IlpizBuie Im's [10-6aTbKOBI dinonenko Banepiit Bikroposuy
rOJIOBYIOYOrO Ha 3acigaHHi

BignoBigasibHuUI 3a MiATOTOBKY Kpynceka L.B.

00JIIKOBHX JOKYMEHTIB

Peectparop VYKpIHTEI



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

JisiIbHOCTI




