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Abstract. DNA methylation is one of the perspective but insufficiently studied epigenetic mechanisms which can
be involved in atherosclerosis and related cardiovascular disease. Global DNA methylation estimated by the
methylation level of retrotransposon LINE-1 in peripheral blood leukocytes (PBLs) was shown to be decreased
in coronary heart disease and stroke. The aim of our study was to characterize LINE-1 methylation variability in
PBLs of healthy persons (males, n=36), and, PBLs and cells of affected carotid arteries (CACs) of patients with
atherosclerosis (males, n=63). LINE-1 methylation analysis was performed using bisulfite pyrosequencing. We
showed significant hypomethylation (p<0,05) in both PBLs and CACs of patients in comparison with PBLs of
healthy individuals. But there was no significant difference between LINE-1 methylation levels in matched PBLs
and CACs of the same patients. Methylation level of LINE-1 in CACs but not in PBLs of patients with
atherosclerosis was negatively associated with atherogenic index, which was partly in contrast with recent
findings. Mild decrease in LINE-1 methylation with age was observed in PBLs of only healthy men. Absence of
the same association in patients with atherosclerosis can be explained by stronger relation between LINE-1

methylation with the severity of the disease rather than age.

BBenenune. Cepneuno-cocynucteie 3aboneBanus (CC3) sBIAIOTCS OJHOM W3 IJIABHBIX HPUYHH
CMEPTHOCTH M WHBAJHIU3AIMK HACCICHUS B MUpPE. DIMUTCHETHYECKAs BapUAOCIbHOCTh — MEPCICKTUBHEBIN, HO
HEJIOCTATOYHO H3YYCHHBIAH MEXaHWU3M B KOMIUICKCHOM MPOIECCE PAa3BUTUSA CEPACYHO-COCYIUCTON MATONOTHU
[1]. Oaun u3 snUreHeTHYECKUX MexaHu3MoB — MetuinpoBanue JJTHK — yarie Bcero npeacraBiieH KOBaJIEHTHOM
MomudHUKanue IUTO3WHA, IMyTeM MpPHUCOeOUMHEeHUs MeTwibHOH rpynnsl B CpG-caiitax. OOmuit ypoBeHB
metmwmpoBanust JTHK o0b4HO oTleHMBAIOT ¢ TOMOIIBI0 peTpoTpancno3ona LINE-1, oH mupoko mpeacTaBieH B
TEHOME YeJIOBEKa M B HOPME THIIEPMETHIUPOBAH B pa3HbIX TKaHsAxX. [ nmomerunupoBanue LINE-1 B nmefikorurax
KpPOBH HAOJIOHAeTCsl NpH WIIEMHUYEcKO OoNe3HH cepama W WHCYJIbTe [2, 4], oIHAKO HE SCHO, KaK JaHHOE
SIBICHHE COOTHOCHTCS C U3MEHCHHSIMU, HAOIOaeMbIMU B TIOPAXKCHHBIX aTEPOCKICPO30M apTEePHsIX.

enbto naHHOW pabOTHI SBISUIACH XaPAKTEPUCTHKA BapUAOCITbHOCTH METHIMPOBAHUS PETPOTPAHCIIO30HA

LINE-1 B neiikonuTax 1 KJI€TKaX COHHBIX apTepUil IpU aTepOCKIePO3e y YeIOBEKa.



MarepuaJjbl 1 MeTOIbI. B riccienoBannu ncnons3oBauchk 0opasusl JJHK, monyueHHbIe U3 JICHKOIIUTOB
KPOBH U aTEepPOCKICPOTHUYCCKUX OJSIICK COHHBIX apTepHii MYKYHH C aTrepockiepo3oM (n=63), a Takxxke
JIEHKOIMTOB KPOBHW 3MOPOBBIX Myx4wH (n=36). JIHK Bbiensim craHAapTHBIM (EHOI-XIOPOPOPMHBIM
MukpometonoM. bucymbdurHas momubpukamms JHK Owima mpoBeneHa ¢ momomipio Habopa EZ DNA
Methylation Kit (Zymo Research). AHanu3 ypoBHsI METUIHPOBaHUS (MPOIIEHTa METHIIMPOBAHHBIX IIATO3WHOB TIO
kaxno CpG-mo3ummu) mnpomsBoamics Ha npuodope PyroMark Q24 (Qiagen). OG6paboTka pe3ymbTaToB
npoBeneHa B mporpamme SPSS Statistics 17.0 (IBM) ¢ wucmonbp3oBaHHEM HEMapaMeTPUICCKHX METOIOB
cratucThky: Menuana, 1 n 3 xBaptuimun (M (Qi - Qs3)) 11t onmmcaHust JaHHBIX, KpuTepueB MaHHa-YUTHU U
BuikokcoHa [uis CpaBHUTENBFHOTO aHau3a u kodddunuenra koppensuuu Crupmena (p).

Pe3yabTaThl. YpoBeHb MeTHimpoBaHus perporpaHcno3ona LINE-1 onenusancs mo tpem CpG-caiitam
METOJIOM OHUCYIh(UTHOTO TUPOCEKBEHUPOBaHMs, omucaHHbIM paHee [3]. Ilo pesymbratam aHamm3a ObLT
BBIYUCJIEH YCPEOHEHHBIM YpPOBEHb METUJIMPOBaHUS Mo aHanuupyemomy peruony JHK. Mexny ypoBHsSMU
MeTrirpoBaHus Tpex CpG-caliToB W yCpeAHEHHBIM [0 PErHOHY 3HAYCHHEM BO BCEX aHAIM3HPYEMBIX TKaHIX
HAOJIO/IaNachk CWIbHAs MOJOXHUTeIbHAs Koppemimus (p <0,05), mo3ToMy yCpeIHCHHBIH YpOBCHb OBLI
MCIOJIb30BaH KaK OCHOBHOM moka3zatesib MetunupoBanust LINE-1.

VYposens MetnnupoBanusi LINE-1 B nelikonnTax 370poBBIX MYX4HMH cocTaBui 74,6% (69,8% - 76,7%).
B kierkax COHHBIX apTepHil M JICHKONUTaX KPOBH OOJBHBIX aTEPOCKICPO30M HAOIIONANIOCH CTATUCTHYCCKH
3HaunMoe runoMmetuiupoBanue LINE-1 no cpaBHeHuio ¢ oOpasmaMu KpoBH 310poBbIX Juil (puc. 1). Bmecre ¢
TeM, YpOBEHb METWJIMPOBAHHUS B KJIETKAaX aTEPOCKIEPOTHYECKHX OJIIEK COHHBIX apTepuil coctaBmi 68,9%
(64,2% - 71,1%) u O6bUT HIXKE TAaKOBOTO B JIEWKOIMTAX KPOBH Tex e manueHToB (71,8% (62,4% - 73,6%)), HO
pa3nuuus MEXIy MaHHBIMH IIOKa3aTeNsIMH OBIIM He 3Ha4yMMBl. bomee Toro, Mexay HUMH HaOIromaizach

nojoxurenbHas koppemsinus (p = 0,29; p <0,05).
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Puc. 1. Yepeonenunuvii yposens memuaupoganus no mpem CpG-caiimam LINE-1 y 601b1bIX U 300p06bIX

UHOUBUOO0B

ITony4ueHHblE HaMH PE3yJbTAThl COTIACYIOTCS C JAaHHBIMHU JPYTUX HCCICNOBATENCH, KOTOPBIE TaKkKe
MoKa3ajau rurnomMetruaupoBanue perporpancnozona LINE-1 npu arepockiepos3e U CBsi3ajdd C PUCKOM Pa3BUTHS
€ro OCJIOKHEHHIA, TIPUYEM 3HAUMMasl aCCOLUAIMs ObLIa TIOKa3aHa TOJIBKO ISl MYKYHH [2, 4, 5].

IMouck accorumanmii metwiupoBanust LINE-1 ¢ kinHUKO-7a00paTOPHBIME TOKa3aTENISIMU ITAIIUCHTOB C

ATCPOCKIICPO30M BBIABUIJI OTPULATCIIBHYIO KOPPCIALIUIO MCEKAY HWHIACKCOM AaTCPOrCeHHOCTU W YPOBHEM



metwimpoBanust LINE-1 B arepocknepormueckux Omsmkax (p = -0,35; p <0,05). Csszp Mexny
meTraupoBanueM LINE-1 B kieTkax KpOBH WM JUIMHIHBIM MPOQUIEM, BKIOYas UHICKC aTCPOTCHHOCTH, ObLIa
MoKa3aHa JAPYTUMHU UCCIIeJ0BATENsIMU [6, 7], OHAKO 10 pe3ybTaTaM HACTOSIICH pabOThI HE BHISBIICHA.

B BbIOOpKE 3MOpOBBIX JIHMII HaOMOganach ciabas OTpHUIATENbHAS KOPPENANUS OOIIETO YPOBHS
metmwmpoBanust LINE-1 B neiikonintax ¢ BozpactoM (p = -0,46; p <0,05), XoTs 1151 O0JIBHBIX TaKasi 3aBUCUMOCTh
He mokazaHa. Ces3p runomerunupoBanus LINE-1 ¢ Bo3pacToM Oblia HalimeHa paHee B pabote Bollati V. ¢
coaBropami [8]. OTCyTCTBHE 3aBUCHMOCTH OT BO3pacTa B IpyIie OONBHBIX MOKHO OOBSICHUTH 0OJee CHIBHON
3aBHCHUMOCTBIO YPOBHSI METHJIMPOBAHUS OT TSXKECTH 3a00JICBaHUS, YeM OT BO3PaCTa.

3akmodyenne. Takum 00pa3oM, B HCCICJOBAHUHM IOKAa3aHO THUIIOMETHIMPOBAHUE PETPOTPAHCIIO30HA
LINE-1 y manmueHTOB C aTepOCKIEpO30M KaK B KIETKaxX MOPaKCHHBIX COHHBIX apTEPHi, TaK M JIEHKOIUTaX
nepugepruIeckoil KpOBH B CPAaBHEHHH C JICHKONWTAMH 3IO0POBBIX WHAMBHIOB. OOHapykeHa CBS3b YPOBHS
MetunupoBanuss LINE-1 ¢ Bo3pactoM B rpymnme 3710pOBBIX MHAMBHUIOB, & TaKXE YPOBHS METHJIMPOBAHHS B

aTePOCKIEPOTUICCKHUX OJANIKAX COHHBIX apTePHil OONBHBIX C HHAEKCOM aTePOTEHHOCTH.

Paboma svinonnena npu noooepacke epanma POOU No 16-04-01481A4.
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