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Ces3b anomanuii memunupoeanus JJHK ¢ HapyweHuem 3kcnpeccuu 6esnkos
8 XOpuoHe CNOHMAHHbIX abopmycose

3yes A.C., LeBuyos A.I., Bacunbesa O.10., lemeHeBa B.B., Hukutuna T.B., CaxxeHoBa E.A., TonmaueBa E.H., Bacunbes C.A.

TOMCKMI HaLMOHaNbHbIN NCCNefoBaTeNbCKUN MeANLMHCKNIA LLeHTp PoccMinckom akagemmm Hayk,
HayuHo-nccneposartenbCKkmMin UHCTUTYT MeAULIMHCKON FeHETUKN
634050, r. Tomck, yn. HabepexHas peku Ywaiiku, 4. 10

CXOACTBO MeXaHU3MOB NaToreHe3a HeBblHaLLVIBaHNA GepeMeHHOCTI, MPEe3KNaMMNCUN, 3a8epPXKK/ PocTa NNoaa 1 NpexaeBpeMeHHbIX
POAOB B YaCT aHOMaJIbHON NaaLeHTaLymn NpeanonaraeT CyLecTBOBaHVe 06X NaTTEPHOB METUAVPOBAHWA 4J1A Pa3NNYHbIX NATONOT WA
Mo3Tomy Lienbto paboTbl CTan CpaBHUTENbHBIN aHany3 aHomanuin metunnposaHna [JHK 1 BbiaBneHne nx CBA3NM € SKcnpeccrell 6enkos
B BOPCUHAX XOPUOHa CMOHTaHHbIX abopTycoB. Mpodunu metunuposaHna JHK BopcuH xoprioHa Npw HeBbIHALLMBaHUY 6epeMeHHOCTH
1 yKa3aHHbIX MaTONIOrUsx Obinivi NoyyeHbl METOLOM O6UCYNbOGUTHOIrO CEKBEHNPOBAHUSA OTFPaHNYEHHOro Habopa NIOKYCOB 1 113 HAboOPOB
ZaHHbIX Genome Expression Omnibus cooTBETCTBEHHO. KCNPeCCio reHOB onpeaenany UMMYHOTUCTOXUMUEN. EAVHCTBEHHbIM 06LWMM
rMnepMeTUINPOBaHHBIM FEHOM AJIsi pacCMaTpMBaeMbIx natonoruii okasanca CLECT6A. [ina cnoHTaHHbIX abopTycos (CA) 6bi10 BbisiBJIEHO
237 puddepeHumanbHO-MeTUNNPOBaHHbIX reHoB (OMTF). leHbl GLI3, EGFR, CMIP v PBRM1 guddepeHumanbHO 3KCNpeccupoBanmich B
BOpCrHax xopuroHa npu CA. Takum 06pa3om, 3HaumTesibHoe Konnuectso crneuunduyuHbix ans CA IIMI 66110 CBA3aHO C U3MEHEHNUAMM X
akcnpeccn. OYHKLMU BbIABIEHHbIX FEHOB MPeAnonaratT UX posib B OPMMPOBaHUN NeTasibHOro peHoTuna.

KnioueBbie cnoBa: CNoHTaHHbIN abopT, AuddepeHLnanbHO METUMPOBAHHbIE reHbl, aKyLlepcKue CUHAPOMbI, BOPCMHbI XOPVOHa.
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Association of DNA methylation abnormalities with abnormal protein levels
in the chorionic villi of spontaneous abortions
Zuev A.S., Shevtsov D.G., Vasilyeva 0.Yu., Demeneva V.V., Nikitina T.V., Sazhenova E.A., Tolmacheva E.N., Vasilyev S.A.
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The similarity of pathogenesis mechanisms for pregnancy loss, preeclampsia, fetal growth restriction, and preterm birth due to abnormal
placentation suggests the existence of common methylation patterns for various pathologies. Therefore, the aim of this study was to
conduct a comparative analysis of DNA methylation abnormalities and their association with protein expression in chorionic villi from
spontaneous abortions. The DNA methylation profiles of chorionic villi in cases of pregnancy loss and the aforementioned pathologies
were obtained using reduced representation bisulfite sequencing and data sets from the Genome Expression Omnibus, respectively. Gene
expression was determined by immunohistochemistry. The only commonly hypermethylated gene among the studied pathologies was
CLEC16A. For spontaneous abortions (SA), 237 differentially methylated genes (DMGs) were identified. The GLI3, EGFR, CMIP, and PBRM1
genes showed differential expression in the chorionic villi of SA samples. Thus, a significant number of SA-specific DMGs were associated
with changes in their expression. The functions of these identified genes suggest their role in the formation of lethal phenotypes.
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BeBepgeHune

etunupoBanue JIHK urpaer kioueByto poib B

PETYJISIIMY SKCIIPECCUU TEHOB, B TOM YHCIIe 00e-

cIieYnBasi HOpMaJIbHYIO IUIAlIeHTALI0. AHOMa-
JIMM METUJIOMA XOPUOHA, MIOKa3aHHbIEe TTPU OOJIbIIMX aKy-
mepckux cuHapomax (BAC), MOryT ObITb CBOMCTBEHHBI U
IJ1 coHTaHHBIX adopTycoB (CA), Takke MMEIOLINX Ha-
pyuieHus maaneHTauuu [1-2]. B ¢Bsi3u ¢ 9TuM, npeamnoJa-
raercs HaJlnuMe oOIIMX U3MEHEHMI MEeTUIoOMa, a TakKe
HapylIeHUii MeTUIMpoBaHus, cieunduuHbix 1 CA.

Metoabi

Ipodumm metnnuposanus JHK BopcuH xopnoHa
CMIOHTaHHBIX (N = 7) U MEIUIIMHCKUX abopTycoB (n = 7)
ObLIM I1OJIyYEHbI METOIOM OMCYIb(MUTHOTO CEKBEHUPOBa-
HUS orpaHndeHHoro Habopa ynokycoB (RRBS). ITpodu-
JIM METWJIMPOBAaHUS B BopcuHax xoproHa nipu bBAC 6butn
nosiydeHsl u3 Habopos gaHHbIX GSE100197, GSE74738,
GSE115508, GSE197795. AHanu3 maHHBIX METWIMPOBA-
Hus npoBogmiics B R 4.3.0. AHanmu3 oboraieHus u 6ei-
KOBBIX B3aUMOJIeCTBUI nuddepeHIMaTbHO-METUINPO-
BaHHBIX reHoB (JIMI') mpoBommics ¢ ncmoib3oBaHuEM 0a3
naHHbIX DAVID u STRING. AHanmu3 aKkcIpeccuu IpoBo-
JIAJICSI C TIOMOIIBIO UMMYHOTHUCTOXUMMUU.

Pe3ynbraTtbl 1 06cyKaeHne

Bbla BBISIBAEH OOMH OOIIMIA TMIIepMETUIMPOBAHHBIN
TeH U BceX M3ydeHHBIX naTtojoruii — CLEC16A. dns CA
Ob1710 BbIsIBJIeHO 237 yHuUKanbHbIX [IMI', BOBJI€eYeHHBIX
B O9MOpHOHAIbHOE Pa3BUTHE U MOP(@OreHes3, CBSI3aHHbIX
¢ anuaepMalibHbIM (PaKTOPOM pocTa, (PYHKIIMOHUPOBA-
HYeM LIMJIMAapHOTO anrapara, peryJupyloimx MaTpuuHbIe
M STUTeHETUYECKHE MTPOLECCHI.
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BrnuaepMaiabHbIii (hakKTop pocTa yuacTBYeT B pery-
JSIUMU npoaudepauu U AudgepeHLIUPOBKU KIETOK,
MopdoreHese, akTUBallMM KacKaloB CUTHAJIbHBIX MyTel
MAPK/ERK, PI3K/Akt u JAK/STAT [3]. Pabota nuinap-
HOTO arnmapaTta HeooxXoauma JJIsl aIre3uu U MUrpaluu Kie-
TOK, a (PYHKIIMOHUPOBaHUE MTEPBUYHBIX BOPCUHOK UIpa-
€T KJIIOYEBYIO POJIb B CEHCOPHOM U CUTHAJIbHON (DYHKIIM -
sIX, TUCTO- U opraHoreHese [4,5].

MMMYHHOTUCTOXMMUYECKUIA aHAJIU3 BbISIBUI OTJIM-
yus B akcrnpeccuu GLI3, EGFR, CMIP v PBRM1 B BOpD-
cuHax xoproHa npu CA B CpaBHEHUM ¢ MEAULIMHCKUMU
aboptycamu. [1pu 3TOM HEKOTOpbIE OTJMYMS MOTYT yKa-
3bIBaTh Ha POJIb MapaKPUHHOMN Peryasiuuy KIeTOYHBIX MO-
MYJISILUIA BOPCUH.

3aknyeHne

3HAYNTETbHOE KOJMIECTBO criemuuIHbIX 111 CA
JMTI ObL10 CBSI3aHO C UBMEHEHUSIMU UX SKCIIPECCUU, a UX
(bYHKIIMM TIpeaIroaraloT yyacTie B (pOpMUPOBAHUM Jie-
TaJbHOTO (PeHOTHUIIA.
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