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2. Pathogenetic significance of long non-coding RNA gene polymorphism in the development of urinary system
cancers

Pedepar/aHoTanis:

1. Incepraniiina po60Ta IpUCBIYEHA 3'SICYBAHHIO POJIi oiMOpdi3aMy reHiB foBrux Hekonpytounx PHK ANRIL
(rs1333049), MALAT1 (rs619586) Ta HOTAIR (rs4759314) y naToreHesi 3710KiCHUX HOBOYTBOPEHb CEY0BUiIBHOI
CHUCTEMU. Y LOCIIIKEHHS 3aIy4€HO 342 peiCTaBHUKYU HacesieHH [1iBHiYHO-CXiHOrO periony YKpaiHu: OCHOBHA
rpymna - 242 naujeHTH 3 OHKOIATOJIoTi€lo ce4oBuinbHOi cuctemu (101 - CBITIIOKIITUHHAN HUPKOBOKJIITUHHUN paK
(cxHKP), 141 - yporemnianbpHa KapuuHoMma ced4oBoro mixypa (YKCM), I-1I cragii 3a TNM); KoHTposbHa rpyna - 100
0ci6 6e3 oHKosI0TiYHOrO aHaMmHe3y. ['eHoTunyBanHs JHK nposoaunu metogom ITJIP y peaspHOMY 4aci Ha nmpuiamii
QuantStudio 5 DX. Briepuie BCTaHOBJIEHO [TONYJIAALIMHI YaCTOTH ajleslell Ta FeHOTUIIIB JOCJiI)KyBaHUX JIOKYCIB ¥
KoHTpouti: 0,48 nya rs1333049, 0,02 nya rs619586 ta 0,05 mns rs4759314, mo Binnosigae eBponeicbKUM
nokasHukaM. CTaTUCTUYHO 3HAYYLy BiZMIHHICTb y PO3NOIiji FEHOTUIIIB Mi’)K OHKOXBOPUMH Ta KOHTPOJIEM

BUSIBJIEHO Jivie 118l JIOKycy rs619586 rena MALATI (P = 0,039). BctaHOBI€HO, 1110 HOCICTBO MiHOpHOTO G-asnens



MALATI1 (rerotunu A/G ta G/G) nigsuiye NMOBIPHICTb PO3BUTKY PaKy CE4OBUAINBHOI cucTeMN y 3,43 pasa
nopiBHSIHO 3 A/A-romosurotamu (P = 0,037, OR = 3,43; 95% BI: 1,07-10,97). Jlokyc rs1333049 rena ANRIL Bu3Ha4yeHO
SIK He3aJIe>KHUi npeguKTop po3BUTKy cKHKP: HasiBHiCcTh MiHOpHOro C-asness 36ijbliye pU3KK 3aXBOPIOBaHHA Y 3,1
pasa (P = 0,040, OR = 3,10; 95% BI: 1,05-9,18). [Tonimopdizm rs4759314 rena HOTAIR He mpojieMOHCTPYBaB acoljauii
3 3araJlbHUM PU3MKOM OHKomartosoriii (P = 0,944). BusiBsieHo BUpakeHUi1 CTaTeBUI JUMOPQi3M: y U0JIOBIKIB
HocilicTBo reHoTuny C/C rena ANRIL nigsuimye pusuk ckHKP y 3,12 paza (P = 0,05, OR = 3,12; 95% BI: 1,0-9,75);
anenb G reHa MALAT1 acouiiioBanuii 3i ckHKP nepesaxxHo y 4osoBikis (P = 0,008), a npu YKCM npeBastoe y >XiHOK
(P = 0,013). Businieno crienudivyi MoOIeKyISIPHO-(PEHOTUIOB] acoujanii: reHoTun A /A rena MALATI noB's3anui i3
BUIIVMMU ITI0Ka3HUKaMu 3pocTy Ta Macu Tina (P < 0,0001), ane He 3 IMT; nst ANRIL y oci6 3 IMT < 25 kr/m? C-anenb
Mmae 3axucHuil epexT mwono YKCM (P = 0,04, OR = 0,22), sixuii noBHicTIO HiBesoeTbes npu IMT = 25 kr/m?; Hocii G-
anens rena HOTAIR matots Bumumii IMT (29,65 npotu 26,72 kr/m?, P = 0,042). BctaHOB/IEHO (PeHOMEH iHBepCii
renetnyHoro epexry ANRIL rs1333049 3anexxHo Bif naniHHg: y Kypuis reHotun C/C Bucrtynae GakTOpOM PU3UKY
ckHKP (P = 0,040, OR = 3,64), Tozi sk y HeKypLiB C-asesab Mae 3axucHe 3HaueHHs (P = 0,016, OR = 0,17).
BcraHoBieHo, mo BapiabenpHicTs MALAT1 Bu3Hauae arpecuBHicTb npouecy: G-ajesb acoliioBaHui i3
maHu@ecrauieto YKCM Ha 11 pokiB paniute (65 npotu 76 pokis, P = 0,032), nigBuineHHsIM pU3UKy METACTa3yBaHHS y
2,74 paza (P = 0,02, OR = 2,74) Ta 3HWKEHHIM 3arajbHoOi BibkuBaHoCTi ipu ckKHKP (P = 0,0101). Ha ocHOBI
OTPUMaHUX 3aKOHOMIPHOCTE!N PO3pO6JIEHO AJITOPUTM KJIiHIKO-TeHeTU4HOi cTpatudikaliii namieHTiB ns

(pOpMyBaHHS IEPCOHAJII30BAHUX [IPOTPaM MOHITOPHHIY Ta KOPEKLii ClIOCO0Y KUTTSI.

2. The dissertation work is devoted to elucidating the role of IncRNA gene polymorphisms ANRIL (rs1333049),
MALAT1 (rs619586), and HOTAIR (rs4759314) in the pathogenesis of malignant neoplastic diseases of the urinary
system. The prospective cohort case-control study involved 342 representatives of the Ukrainian population of the
North-Eastern region: the main group consisted of 242 individuals with oncological diseases of the urinary system
(101 with clear cell renal cell carcinoma [ccRCC] and 141 with urothelial carcinoma of the bladder [UCB], clinical
stage I-1I according to TNM) and the control group consisted of 100 individuals without an oncological history.
DNA genotyping from venous blood was performed using Real-Time PCR with TagMan assays on a QuantStudio 5
DX instrument. For the first time, allele and genotype frequencies for the studied loci were determined in the
control group: 0.48 for rs1333049, 0.02 for rs619586, and 0.05 for rs4759314, corresponding to European population
indices. A statistically significant difference in genotype distribution between oncourological patients and controls
was found only for the MALAT1 gene rs619586 polymorphism (P = 0.039). Carrying the minor G-allele of MALAT1
(A/G and G/G genotypes) was associated with a 3.43-fold higher probability of developing urinary tract
malignancies compared to A/A homozygotes (P = 0.037, OR = 3.43; 95% CI: 1.07-10.97). The ANRIL gene rs1333049
locus was identified as an independent predictor of ccRCC development, with the minor C-allele associated with a
3.1-fold increase in risk (P = 0.040, OR = 3.10; 95% CI: 1.05-9.18). The HOTAIR gene rs4759314 polymorphism
showed no overall association with oncourological risk (P = 0.944). Marked sexual dimorphism was established: in
males, the homozygous C/C genotype of ANRIL rs1333049 increased ccRCC risk 3.12-fold (P = 0.05, OR = 3.12; 95%
CI: 1.0-9.75); the minor G-allele of MALAT1 rs619586 was associated with ccRCC primarily in men (P = 0.008),
whereas in UCB it predominated in women (P = 0.013). Molecular-phenotypic associations revealed that the
MALAT1 A /A genotype was linked to greater height and body weight (P < 0.0001) but not BMI; for ANRIL rs1333049,
the C-allele exerted a protective effect against UCB in individuals with BMI < 25 kg/m? (P = 0.04, OR = 0.22), which
was neutralized at BMI = 25 kg/m? HOTAIR G-allele carriers demonstrated higher BMI (29.65 vs. 26.72 kg/m?, P =
0.042). A phenomenon of genetic effect inversion at ANRIL rs1333049 was identified depending on smoking: in
smokers, the C/C genotype was a risk factor for ccRCC (P = 0.040, OR = 3.64), whereas in non-smokers, carrying
the C-allele was protective (P = 0.016, OR = 0.17). MALAT1 variability was shown to determine disease
aggressiveness: the G-allele was associated with an 11-year earlier manifestation of UCB (65 vs. 76 years, P = 0.032),
a 2.74-fold increased risk of metastasis (P = 0.02, OR = 2.74), and significantly reduced overall survival in ccRCC
patients (P = 0.0101). Based on these patterns, an algorithm for clinical-genetic stratification of patients was
developed to establish personalized monitoring and lifestyle management programs.
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