POJIb M3MEHEHWM VYPOBHS METUJIMPOBAHWS M DKCIIPECCMM BEJIOK-
KOJUPYIOIIMX TEHOB CUCTEMbI AEMETHUIIMPOBAHUA W TEHOB IJIMHHBIX
HEKOAWPYIOIINX PHK B ITATOI'EHE3E CBETJIOKJIETOUHOI'O PAKA TIOYKH
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Leapb uccjienoBaHnus — U3yuyeHUe POIM U3MEHEHUHN YPOBHS METUIMPOBAHUS U DKCIPECCUU OENOK-
kogupytonmx reHoB (BKI) TET1, TET2 u renoB mmuaabix Hekomupytoumx PHK (xaPHK)
ADAMTS9-AS2, SNHG6, GAS5 B maroreHe3e CBETIIOKJICTOYHOIO IOYEYHO-KICTOYHOTO paka
(ckIIKP).

Matepuanbl u MeToabl. VccnenoBanre npoBoIuIM Ha BEIOOPKE MapHBIX 00pa3lioB ONEPaMOHHOTO
MaTepuana (OMmyXoJb/TIpUiIeXkKallas TUCTOJOTUYECKH HOpMaibHas TKaHb) OT 47 MalMeHTOB C
quarHo3om  «ckIIKP». VYpoBeHb METMIMPOBAHMS M DSKCIPECCMM TIE€HOB AHAIM3HPOBAIU C
npUMeHeHHeM KoimuyecTBeHHoU Metmi-cnennduunoii [1LP-PB u IILP-PB coorBercTBenHO. [liist
CTaTHUCTUYECKOM OOpabOTKM TMOJYYEHHBIX pe3yJbTaTOB MCIOJIb30BAIM HeMapaMeTpUUYECKUui
kputepuil ManHa-YutHu u kodddunment koppensunn CrupmeHa.

Pe3yabTaThbl. YCTaHOBIECHO CTATUCTUYCCKH 3HAYUMOE YBEIUYCHHE YPOBHS METHIIMPOBAHHS U
CHWKeHHe ypoBHs dkcnpeccun reHoB TET1, ADAMTS9-AS2, SNHG6 u GASS B ormyxos1eBoli TKaHH
MOYKH 10 CPaBHEHHUIO C HOpMaibHOW TKaHbiO. J{ns rena TET2 oTrmedeHa oOpaTHas TEHACHIUS
KacaTeJbHO SKCIPECCHH. BBISBICHBI 3HAUMMBbIE acCCOIMAIIMHU CTaTyca METUIIMpOoBaHus reHoB TET1,
ADAMTS9-AS2, SNHG6 ¢ pa3mepoM OIyxodiH, a Tak)Ke BBIICYTIOMSHYTHIX TeHOB 1 reHa GASS — co
cTajuell 3a00JieBaHUS W HAJMYMEM METAcTa3oB B JMMparudeckue y3ibl. [loka3aHoO CHIDKEHUE
ypoBHs skcnpeccusi reHa ADAMTS9-AS2 na 6onee nmozauux (III-1V) cragusix 3aboneBanusi, a reHa
SNHG6 — npu yBennueHuH pasMepa HOBOOOpa30BaHUS. YCTaHOBJIEHA JIOCTOBEpHAsl KOPPENLus
MEXIy YPOBHIMH METHIMPOBAHUSI POMOTOPHBIX o0acTeit st Tpex nap reHoB «reH JTHPHK-BKI»
(ADAMTS9-AS2/SNHG6 — TET1, GAS5 — TET2) u mMexay ypOBHSIMH SKCIPECCHH ISl IBYX Tap
reroB (GAS5 — TET1, SNHG6 — TET2).

3akiaouenue. [lomydeHHble pe3ynbTaThl CBUIETENLCTBYIOT O BOBJICUEHHOCTH a0EppPaHTHOTO
meTtmwmpoBanust BKIT TET1 u reroB mtuPHK ADAMTS9-AS2, SNHG6, GASS B BO3HHKHOBEHHE H
nporpeccuto  ckIIKP, a Takxke mNOAYEPKUBAIOT TMOTECHIMAIbHYIO IIEHHOCTh BBISIBICHHBIX

3aKOHOMCpHOCTeﬁ JJI1 AMAarHOCTUKU U IPOTHO3UPOBAHUA TCUCHUSA JaHHOT'O 3a001eBaHus.

Hccneoosanue evinonneno npu noooepoicke eocyoapcmeeHuvim 3adanuem Ne FGFU-2025-0010
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THE ROLE OF METHYLATION AND EXPRESSION CHANGES OF PROTEIN-CODING
GENES OF THE DEMETHYLATION SYSTEM AND LONG NON-CODING RNA GENES IN
THE PATHOGENESIS OF CLEAR CELL RENAL CELL CARCINOMA
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The aim of the study is to investigate the role of changes in the methylation and expression levels
of protein-coding genes (PCGs) TET1, TET2, and long non-coding RNA (IncRNA) genes ADAMTS9-
AS2, SNHG6, and GASS in the pathogenesis of clear cell renal cell carcinoma (ccRCC).

Materials and Methods. The study was conducted on a set of paired surgical specimens
(tumor/adjacent histologically normal tissue) from 47 patients diagnosed with ccRCC. The
methylation and expression levels of the genes were analyzed using quantitative methylation-specific
real-time PCR and real-time PCR, respectively. For statistical analysis of the results, the Mann-
Whitney U test and Spearman's correlation coefficient were applied.

Results. A statistically significant increase in the methylation level and a decrease in the expression
level of the genes TET1, ADAMTS9-AS2, SNHG6, and GAS5 were observed in renal tumor tissue
compared to normal tissue. At the same time, the opposite trend was identified for the expression of
the gene TET2. Significant associations between the methylation status of the genes TET1,
ADAMTS9-AS2, SNHG6 and tumor size were detected, as well as between the aforementioned genes
and GAS5 with disease stage and the presence of metastases in lymph nodes. A decrease in the
expression level of the gene ADAMTS9-AS2 was observed at later (111-1V) stages of the disease, while
the expression of SNHG6 decreased with an increase in tumor size. A significant correlation was
established between the methylation levels of the promoter regions for three gene pairs «IncRNA
gene-PCG» (ADAMTS9-AS2/SNHG6 — TET1, GASS — TET2) and between the expression levels for
two gene pairs (GAS5 — TET1, SNHG6 — TET2).

Conclusion. The obtained results indicate the involvement of aberrant methylation of the protein-
coding gene TET1 and long non-coding RNA genes ADAMTS9-AS2, SNHG6, and GAS5S in the onset
and progression of ccRCC, and highlight the potential significance of the identified patterns for the

diagnosis and prognosis of this disease.

The study was conducted with the support of the state assignment No. FGFU-2025-0010 of the
Ministry of Science and Higher Education of the Russian Federation to the organization «Institute of

General Pathology and Pathophysiology»



