NU3MEHEHUE  METWJIHWPOBAHHWA U DOKCIPECCHUM  T'PYIIIIBI  AIIOIITO3-
ACCOLOUMPOBAHHBIX BEJIOK-KOAMPYIOIIMX TI'EHOB W TEHOB JAJIMHHBIX
HEKOJIMPYIOIIMX PHK ITPU PAKE MOJIOYHOM JKEJIE3bI
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Heap uccienoBaHUs — U3yYeHHWE W3MEHCHUU YPOBHS METHIIMPOBAHUS W IKCIpeccuu Oenok-
KOJIMPYIOIINX T€HOB cucTeMbl anonrto3a APAF1, BAX, BIM v renoB nnuHHbIX Hekoaupytonmux PHK

ADAMTS9-AS2 n HAND2-AS1 npu pake MOJIOYHOU KEJE3bl.

Marepuansl U MeToabl. B KauecTBe Mmarepumana JUIsi HMCCIIEIOBAHUS HCIIOJNB30BANIM TApHBIC
(omyxoibp/HOpMa) 00pasmbl  OMEPAIMOHHOTO Marepuasia 47 MMalueHTOK. AHanu3 ypOBHS
METHJIMPOBAHUS U YPOBHS dKcnpeccuu nposoawin metonom [IIIP-PB ¢ ucnons3oBannem Habopa
«qPCRmix-HS SYBR» no mpotokony ¢upmer EBporen B cucreme Bio-Rad CFX96 Real-Time PCR
Detection System (CIHIA). Bce cratuctudeckue pacyersl mpoBoawian B mporpamMe IBM SPSS

Statistics 29. Ucnonb3oBanu kpurepuit ManHa-YutHu u ko3¢ dunneHT koppensiaun CoupMeHa.

Pe3yabTarhl. bbUIo MOKa3aHO CTATUCTUYECKHU 3HAYMMOE YBEIMUYEHNE YPOBHSI METUIIMPOBAHUSI TEHOB
APAF1, BAX, BIM, ADAMTS9-AS2 n HAND2-ASI n cTaTuCTUYECKU 3HAYUMOE CHUIKEHUE YPOBHS
skcpeccun reHoB APAFI n ADAMTS9-AS2 B onyXxoieBoil TKaHU MOJIOUHOM jkeJe3bl. BrisBlIeHbI
CTaTUCTUYECKH 3HAYUMBIE aCCOLUALIMH YPOBHS METUINPOBaHusl reHOB BAX, APAF1, HAND2-ASI n
ADAMTS9-AS2 co crapueit, HAND2-AS1 — ¢ pasmepoM onyxonu, BIM — ¢ Hanu4neM MeTacTa3oB B
mumdarnueckux ysnax. Kpome toro, Obuin 0OHapy>Ke€Hbl acCOLMAIMN YPOBHS 3KCIIPECCUU I'€HOB
BIM v APAF'I co ctaaureil OHKOJIOTMYECKOTO Tpoliecca B pazMepoM omnyxoiu. [lokazana 3Haunmast
OTpULATENbHAs KOPPEISIMS MEXAY HU3MEHEHHEM CTaTyca METUIMpOBaHUsA NpoMoTopHbIX CpG-
0cTpoBKOB IeHOB APAF' I, BAX, ADAMTS9-AS2 n u3MeHeHreM ypoBHS UX dkcrpeccuu. OOHapykeHO
OJTHOHAIIPABJIICHHOE U3MEHEHHE YPOBHS MeTHINpOBaHUS TeHOB ADAMTSY9-AS2 — BIM/APAF1/BAX
u sKkcripeccuu TeHoB ADAMTS9-AS2 — BAX.

BriBoabl. [lomydyeHHbIE pe3ynbrarbl YKa3bIBalOT Ha BO3MOYKHOCTH HCIOJB30BaHUS MCCIELYEMBIX
abeppantHo MetuwiupyeMbix BKI u renoB nHPHK B kadectBe OnomapkepoB Jisi AUATHOCTUKH U

nporxHo3za tedenuss PMOK.

Hccnedosanue evinonneno npu noooepoicke 2ocyoapcmeennvim 3adanuem Ne FGFU-2025-0010

Munucmepcmea nayku u evicueeo oopazosanus PO yupescoenuro ®I'BHY « HUHUOIII ».


mailto:alenaselezneva2000@mail.ru

CHANGES IN THE METHYLATION AND EXPRESSION OF A GROUP OF APOPTOSIS-
ASSOCIATED PROTEIN-CODING GENES AND LONG NON-CODING RNA GENES IN
BREAST CANCER
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The aim of the study is to investigate the role of changes in the methylation and expression levels
of apoptosis-related protein-coding genes APAFI, BAX, BIM and long non-coding RNA genes
ADAMTS9-AS2 and HAND2-AS1 in breast cancer.

Materials and Methods. Paired (tumor/normal) surgical tissue samples from 47 patients were used
as the material for the study. The analysis of methylation and expression levels was performed by
real-time PCR using the « qPCRmix-HS SYBR» kit according to the Eurogen protocol in the Bio-Rad
CFX96 Real-Time PCR Detection System (USA). Statistical analyses were performed using IBM
SPSS Statistics 29, employing the Mann-Whitney test and Spearman’s correlation coefficient.

Results. A statistically significant increase in the methylation levels of APAFI, BAX, BIM,
ADAMTS9-AS2, HAND2-AS1 and a significant decrease in the expression levels of APAF] and
ADAMTS9-AS2 in breast tumor tissue were observed. Statistically significant associations were
identified between the methylation levels of BAX, APAF1, HAND2-AS1, ADAMTS9-AS2 and stage,
HANDZ2-AS1 and tumor size, BIM and the presence of metastases in the lymph nodes. In addition,
associations were found between the expression levels of BIM and APAFI and the stage of
oncological process and tumor size. A significant negative correlation was detected between a change
in the methylation status of promoter CpG islands in APAF'I, BAX, ADAMTS9-AS2 and a change in
their expression levels. Unidirectional changes in the methylation of ADAMTS9-AS2 —
BIM/APAF1/BAX and in the expression of ADAMTS9-AS2 — BAX were observed.

Conclusion. The obtained results suggest the potential use of the studied aberrantly methylated

protein-coding and IncRNA genes as biomarkers for breast cancer diagnosis and prognosis.

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».
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