AHanu3 JHK-memunupoeaHusa
oucghepeHyUANIbHO dKCNpeccupyrouwuxcsa 2eHo6
8 JIUHUAX hubpob6s1aCMOB MOHO3U20MHbIX 6/1U3Hey08,
OUCKOpOaHMHbIX no 6one3Hu lNapKkuHcoHa

Pbi6onosnes U.H., Bnaco U.H., Anuesa A.X., CnomuHckun N.A., WagpuHa M.U.

OrBYH NHctutyT MonekynapHoi reHetnkn PAH
123182, r. MockBa, nnowagb Akagemuka Kypuatosa, 4. 2

BonesHb MapkuHcoHa (BIM) ABnAeTca MHOrodpakTopHbIM reTeporeHHbIM HelipoAereHepaTyBHbIM 3aboneBaHmeM. [NoCcKombKy 3TmonaTo-
reHes Bl HegoCTaTOUHO M3yyeH, KpoMe MomcKa 1 aHanm3sa n3meHeHUn Ha yposHe [IHK, Heobxogumo pacnpocTpaHuTtb GoKyc nccne-
[0BaHWI Ha Apyrvie YPOBHU: TPAHCKPUMTOM 1 METUSIOM. VI3MeHeHUA Ha ypOBHe 3MreHoMa MOXHO MCCefoBaTh Y JINL, C AEHTUY-
HOW reHeTUYECKON KOHCTUTYLIMEN, TAKON «<MOZESbIO» ABNSAIOTCSA AUCKOPAAHTHbBIE MO 3TOMY 3a60/1eBaHNI0 MOHO3UMOTHbIE GAM3HELbI.
B nccnenoBaHm NpuHANO yyactme 3 napbl GeHOTUMMYECKU 1 FEHOTUMIYECKN MOHO3MIOTHbIX 6JIM3HELI0B PYCCKOro MPOVCXOXKAEHWS;
B nccnepoBaHUy NpUHANO yyacTue 3 napbl GeHOTUMMYECKM 1 FTeHOTUMYECK MOHO3UMOTHDBIX GNM3HELIOB PYCCKOTO MPONCXOXKAEHNS.
Bl 6b1na yTouHEHa y OHOTO 13 KaXKA0W Napbl 6/IM3HELIOB; ANUTENbHOCTb TeueHWst 6onesHn y 6nmsHela ¢ Bl coctaBuno no meHbluei
Mepe 7 neT,; ANnUTeNbHOCTb TeueHns 6one3Hn y 6nmsHela c Bl coctaBmna no meHbluen mepe 7 ner. bbinu npoaHann3npoBaHbl MeTH-
JIOMbI KPOBU 11 0TOO6PaHbl TOUKM BapburpytoLeroca MeTunnposaHua. Hamm 6bino HanaeHo 8 anddepeHumanbHO SKCNpeccrpyowmxca
reHoB, KOTOpPble MOTYT ObITb ANddepeHLIManbHO METUMPOBAHDI. Bblnv BbISBNEHbI Pa3nuunsa MeXXay 300PO0BbIM O/IM3HELIOM 1 61IM3He-
uom ¢ bIN no ypoBHio metunuposaHusa IHK ana paaa 3Tmx reHoB B KNETOUHbIX MHKAX GUOpo6nacToB. MNonyyeHHble Hamm1 JaHHble MOTYT
yKasbIBaTb Ha yyacTue npouecca IHK-meTunmpoBaHua B perynaumm TpPaHCKPUNLMM KaHAMAATHbIX FeHOB-Y4YaCTHNKOB naTtoreHesa brl.

KnioueBble cnoBa: 60ne3Hb napKVIHCOHa, ﬂ,HK-MeTVIJ'IVIpOBaHVIe, 6I/Icyl1b(bVlTHoe CeKBeHMpoBaHMe, MOHO3UTOTHbIE 6nm3HeLbl.
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DNA-methylation analysis of differentially expressed genes in fibroblast cell-lines,
derived from monozygotic twins discordant for Parkinson’s disease

Rybolovlev I.N., Viasov I.N., Alieva A.Kh., Slominskiy P.A., Shadrina M.I.

Institute of Molecular Genetics of the Russian Academy of Sciences,
Kurchatov square 2, Moscow, 123182, Russia

In recent years it has been convincingly demonstrated that genetic factors play an important role in progression of Parkinson’s dis-
ease (PD). Since the etiology of PD has not been elucidated completely yet, it is crucial to shift focus of the research to the broader
areas — to dive into investigations of methylome and transcriptome. Epigenetic regulation of gene expression may take part in
pathogenesis of PD. Changes in epigenome can be conveniently investigated in case of individuals with almost identical genetic
makeup, and monozygotic twins discordant for PD may be such “model”. 3 pairs phenotypically and genotypically monozygous
twins of Russian ancestry were enrolled in the study. PD was diagnosed in one of each pair. The disease duration was at least 7 years.
Data on blood methylomes was analyzed. Points of variable methylation in blood methylomes were selected. With this approach,
8 differentially expressed genes were found that also may be differentially methylated. Changes in methylation level for some of
this genes were found in monozygotic twins discordant for PD fibroblasts cell-lines between healthy and afflicted siblings. Acquired
data might suggest participation of DNA-methylation in transcription regulation of PD pathogenesis-related candidate genes.
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KPATKWE COOBLLEHNA

ones3Hb [1apkuHcoHna (BIT) siBasieTcss MHOrodakTop-
HBIM IreTepOreHHbIM HelipoereHepaTUBHbBIM 3a00J1e-
BaHueM. BIT xapakTepusyeTcsl mpeuMylleCTBEHHOM
nereHepauueit nopamrHepruyeckux (JIA) HeipoHOB KOM-
MAKTHOM YaCTU YEepHOM cyOCTaHLIMU cpeaHero moara [1].
Manudecrauus cumntTomoB BIT mmo3gHss, odyciaoBieHa
rbesbio 6osee 50% JIA-HeiipOHOB U MMafieHUeM YPOBHSI 10-
(bamuHa B ctpuatyme Ha 70-80% [2]. B nociaenHue roabt
Obl1a yOeqUTeIbHO MOKa3aHa BaXKHOCTh POJIM TEHETUYECKUX
(akTopoB B pazButuun bI1. YacTora cemeiinbix ¢opm BIT
Haxonutcs B npenenax 10—20%, Torna Kak criopaaryeckue
(opMbI 3a00J1€BaHMST COCTABJISIOT OOJIBIIMHCTBO CJIyYaeB
[3]. ITockonbKy aTtromnaroreHes bIT HemocTaTOUHO U3yUeH,
KpOoMe TMoucKa 1 aHaiu3a usMeHeHuit Ha yposHe JIHK, He-
00X0AUMO pacrpoCcTpaHUTh (DOKYC UCCIENOBaHUI Ha IpYy-
THE YPOBHM: TPAHCKPUTITOM U METHITIOM.
DrureHeTUYecKasi peryysius 3KCIpeccuu reHOB CIo-
coOHa ITpMHUMATH yJacTue B maToreHese bI1, u ¢ atux mo-
3UINI OBUIY M3y4eHbI HEKOTOPHIE TeHbl [4]. U3MeHeHus
Ha ypOBHE 3IMMTeHOMAa MOXHO MCCJICI0BATh Y JIUII C UICH-
TUYHOUN F€HETUYECKON KOHCTUTYLIUEN, TAKOU «MOJIEIbIO»
SIBJISIIOTCSL IUCKOPIAHTHBIE MO 3TOMY 3a00JIeBAHUIO MO-
HO3UTOTHBIE OJIM3HEeLbl. PaHee ObUTU MOTyYeHbl KIeTOY-
Hble TUHUM (UOPOOIACTOB KOXKM OT 3 TTap MOHO3UTOTHBIX
OJIM3HEL0B, IMCKOPAAHTHBIX 110 BIT, 1 ObUT TpoBeneH mos-
HOTPaHCKPUIITOMHBI aHanu3. B pesyabrate ObuUT MoayYeH
Habop reHOB ¢ 3HAYMMO pasauyaroiumcs (> B 1,5 paza)
ypOBHEM 3Kcrpeccrn («auddepeHIInaIbHO 3KCIIPECCUPY-
fommecs reHbl» — J19Tn). Mzyuenne muddepeHIInaIbHo-
ro MetuaupoBanus JIDToB kpoBu B ¢pubdpodIacTax auc-
KopAaHTHbIX 10 BIT GJ1M3HEII0B MOXET MO3BOJIUTh YTOU-
HUTb, HACKOJIBKO COOTBETCTBYIOT ITPOMUIN IKCIIPECCUN
B JAaHHBIX TKAHSX, a TAKXKe HaCKOJIbKO OHU IMOJABEPraroT-
csl BIUTEHETUYECKO# perynsiiuu yepes mexanusm JJHK-
METWIMPOBAHMSI.

MaTtepwmanbi n metogbl

Jns monydyeHusi cBeaeHU o auddepeHUnaNb-
HO METUJIMPOBAHHBIX FeHaX MCIOJIb30Bajgach 0a3a JaH-
Heix ENCODE, m1g 06paboTKu JaHHBIX UCTIOJIB30BaIach
nporpamMHasi cpea R. B uccienoBanuu npuHsiio yya-
ctre 3 mapsl (DEHOTUTTMYECKN U TCHOTUITMIECKI MOHO3H-
TOTHBIX OJIU3HELOB pyccKoro npoucxoxneHus; bI1 Obu1a
YTOYHEHA y OJHOTO M3 KaXIOi Taphbl OJJM3HEIIOB B COOT-
BETCTBUHU ¢ YHUPUILIMPOBAHHOM IIKAION OLIEHKHU 00JIe3H!
ITapkrHcoHa MexXayHapogHOTo O0llecTBa pacCTPOMCTB
JIBIDKEHUH, a TAKXKe CO Kol XeH U fpa; IIuTeIbHOCTh
TeueHus 6osie3Hun y onusHena ¢ bIT coctaBuna, 1o MeHb-
meit Mepe, 7 get. OT BceX yUaCTHUKOB ObLIO MOJYyYEeHO
MUCbMEHHOE MH(MOPMUPOBAHHOE COrjacue 00 MCMOJIb-
30BaHUU UX OUoJorrYeckoro Marepuaina. Mcciaenosanue
OBIJIO TIPOBEICHO B COOTBETCTBUU ¢ DTUUCCKIUMU IIPUHIIA-

MMaMy MEAUIIMHCKUX MCCISIOBAaHMI C y4acTUEM YeJIOBe-
Ka B KauecTBe cyobekTa (XeabCUHKCKas Aekiapauus Bee-
MUPHOW MEAULIMHCKON acCOLIMALIVN).

Oxkcrpakuus [JHK npousBonuiace u3 CycrneHaupo-
BaHHBIX B TRI Reagent (Molecular Research Center, CII1A)
KyJnsTyp ¢pubpobaacToB mmo npotokosry TRIzol Reagent
(Invitrogen, CILIA). bucynshutHas koaBepcust JHK mpo-
M3BOAMIIACH C TIOMOIIBIO0 Habopa Zymo Research EZ DNA
Methylation-Lightning Kit (Zymo Research, CIIIA). BrI-
JIM TTOA00paHbl HEUYBCTBUTEIbHBIE K METUJIMPOBAHUIO
cucteMbl npaiitmepoB. [T P-ammiudukauus npoBoau-
Jlach B 2 payHia COIJIACHO MOIXOMAY T.H. MOJTYBIOXEHHOM!
(“semi-nested”) ITL[P. Ouuctka IMTLP-nponykToB u3 re-
Js mpousBoaunachk Habopom CleanUp Standart Kit (EB-
poreH, Poccust). Ouniiennsie [T P-niponyKThl ceKBeHU -
poBanuchk o Canrepy. Ha mmoydeHHBIX (hrooporpaMMax
B iporpaMMHOM obectieueHnr SnapGene (GLC Biotech
LLC, CIIIA) aHanu3upoBajach aMIUIMTYIa IIMKOB, COOT-
BETCTBYIOIIMX IIUTO3MHY U TUMUHY, B oTHeIbHBIX CpG-
caiitax. PacueTbl Mpou3BOAWJIMCH B IPOTPAMMHOM 00€-
cnieueHun MS Excel 2016 (Microsoft, CIIIA).

Pesynbratbi

Bruin npoaHanu3upoBaHbl METUJIOMbBI KPOBU. B MeTH-
JIoMax ObLTM OTOOpPaHbl TOUKW BapbUPYIOLIETOCS METUIUPO-
BaHMsI (YPOBEHb METWIIMPOBAHMSI Pa3IMYaeTCsI MEXKIy pa3-
HbIMU 0Opa3uamMu KpoBH). Cpeu ToueK BapbUPYIOLIErocs
METHUJIMPOBAHUS OBUTM OTOOPAHBI TPYIIITEI TOUEK TaK, YTO-
ObI 3 11 OoJIee TOUKU BapbUPYIOLIETOCs METUIMPOBAHUS Ha-
xoauauch B oosactu < 500 1.H. Jlanee 66U OTOOpaHbI TE,
KOTOpBIE JiexkaT BHyTpH win B MeHee ueM 1000 1.H. ot 1D-
T'oB. TakuM o6pa3zomM, HamMu ObLTO HaitneHo 8 JIDIoB, Ko-
TOpbIE MOTYT OBITh UMD EPEeHIINATBFHO METUINPOBAHBI.
Bbbun BISIBIEHBI MI3MEHEHUSI Ha YPOBHE METUIMPOBAHUS
JHK st psina 3TUX TeHOB B KJIETOYHBIX JTUHMSIX (hUOpO-
6,1acTOB 3 TTap MOHO3UTOTHBIX OJIM3HELIOB, AUCKOPAAHTHBIX
no BIT mexny 3m0poBbIM 01M3HeoM U 01u3Herom ¢ BIT.
[MonyyeHHbIe HAMU TaHHBIE MOTYT YKa3bIBaTh Ha y4acTHe
npoiecca JHK-MeTunrpoBaHus B peryasiiiu TpaHCKPUII-
LMY KaHIUIATHBIX TeHOB-YYaCTHUKOB maroreHe3a bIT.
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