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Ap6arcrcoro Mnxarura Cnap1s1166sqx
IIa relry; <<Br,rlcrreaue MexaH[3MoB pa3a[TIrq rereporeH}IoI.o orBera

MeseHxHMHr'rx crpoMarr,Hr,rx KJreroK na npoet6porn.recKfie crrrMyJru c
HCIIOJ.Ib3OBAHUeM allarn3a TpaHcKp{nToMa eaI{HIt.IH6IX KJreTolt},

rrpe/{cTaB,teuHoii Ha coItcKaHr{e yrleHoi cTe[eHr,t KaHAraaTa 6uorror.u.Iecrnx

'o cfleq[al.rr,Hocrrr r,5,g (Ma. 
HayK

reMarrqecKan 6no,,rorta, 6uouneopuarnno>

PeqeH:npyelral 4uccepralluor.rHax pa6ora trocBqqerra r.r3)^]egr.llo MexaHri3MoB|CTCPOTHIIOCTI,I OTBCTA MC3EHXIIMHbIX CTPOMA.III,HLIX K,TETOK (MCK) UA[poqu6poruvecruje crr]Mynbr c rroMorqbro coBpeMeHHr,lx MeroAoB6uoun@oplraurvecrofo aHa:u.t:a
r<aeror (scRNA_seq). pa'ora *_"ff:x;T" ;fJ"Til"":iffi ,#", "ffiHj;
6nororuu rz pereneparuBHoi Me,qIirJr.rH-bt, .rro o[pene,,rrer eg lre44lrcqumflnapnui
xapaKTep r-.i [paKTH:reCKyK) 3Ha.rhMoo.rb.

AKTyaJIr,Hocrr, TeMbI llccJleaoBaHttrr
Axryajrbaocrr, TeMLr ,{ficceorar{Hll He B6I3LrBaer colrtenufi. @n6porzvecrr.re

sa6oaeaanun :arpaar"ua, p*nrorr",a oprau;r u cucrelri (:relxue, ne{eHb, rIoqKI4,cepgqe, roxy) H ra,rrrorc.rr oAuofi a: Beryrqax [pnqrz' ,U60n"ru"roar, ,cMeprriocrr. lIo pasHnM oqeltxaM, 6r.r6po3 Tex x,rh,r",l< op*,ro" nfrcyrcrByer BrraToreHe3e 4o 45olo acex cllepreft a pa3B[Trrx crpaHax. |Ipu ,ro, ,66"*ru"nu,"MeTonI'I Tepaflfiu $a6po:a nparrnvecKr]i otcyTcTBy.toT, rtTo Ae!.laeT norlcK HoBbrxTepane_BTnqecKlrx Mutueueit,rp*auvaiHo altryallbHbtM.
MCK paccuarpaearorca ran

MenHuxHr,r 6,rarogapa "* ""o""ff:::;*TffiXrffi:t1ffi#,::it;#ji";npoqeccbr perenepaqau. O4narr
rpeAMeroM Aac(yccrii: " oor'oo*"rlll",r",: lfitTJ.rrd"t"t::lr##;
pereHepaqllu rKaHeii, c apyroji - Au$rlepearllrposaT6cx I tutuo$u6po6,racrH,t]oAIepXuBa'oLuxe {t6por, lloi- .t nralue MexJHrjJ\1oa. o n De!eJr-, rou],tjxuanparreune guQ@epeuqaporra MCK. Kpl.jrkqecKJ4 BaxHo ArTq I,l* 6"rorru""oao ,eQQerruatoro riuunrqecrtoro npnMeHenllr.

Hayvtaa HoBrr3lra It 3HarrrMocrb p$yJrbraroB
Pa6ora xaparrepn:yercr BbrcoKofr crer1eH6rc Hay.rHori HoBt_I3Hbr. lj[ep3bre cnoMourEro 

'ero4a scRNA-seq npoBg,qeH KoM,l,'ieKcHr,rfr aHar!3 rereporgHHocrlr

:::Il1y1 MCK'rerrosexa B yclloBr.lrx npoQu6poruvecnoro,rof unpy^"r,.".
I IPTIHIIIZNIIAI EIIO IIOBLTM ,IBJIq9TC, I
4rz{rQepexqzpo*e";il;;;;:'""'""T#TlJJiJ"XTHft #li#HXcrrzMyJtoB, Ii ee lterafir,Ha.s xapaKTeprclIIxa.

Oco6yrc qeHHocrb rrpeAcraBJrrer nurerpanmnrdi no,qxo,{, HcnorIsoBaHErLaBTopoM: coqeragrze KjTacrepu3arllrr4, aHaml:a 4uQ$epeuqflaqbHoii gxcnDcgcafi



reHoB, peKoHcrpyr(qhrz peryrlrropHbrx cerei (scENIC), nocrpoeHf, rpaer(Topldl
pa3B[rr4r r{neroK (RNA velocity, ncengonpelra) a alann3a aenogupl,rorqax pHK.
Taroit unoroypoeueBBtt aHarlt3 rro3BoJrr{Jr He roJrrxo astaarml cy6nonyruqru, no
rr rlp9aJro)1{}lTl frinoTe3ll o More(yJtrpHbrx MexaHl_l3Max, onpeaelrrorq[x lIX
Qynxquona,rrnr,re ceoiicraa.

I4genruQuxaqlu AnrHHoi HeroAupyptrleii PHK LINC01705 u na6opa
o[eqaou.rHo rIpeIcraBJIeHHErx BMTKpoPHK (exnrcuar miR-29c, miR-l29 u lp.),

cy6noryuqun MCK, ycrofivzroi r npo$n6poruuecxrM cr4rHaltaM, npencraBnser
3Hasurer6H6rii uHTepec ArTrr $yugalrenralraoi HayKn !r orKpLrBaer HoBEte
EalrpaBneH r gJrrr pa:pa6orxu PHK-repaneBTuqearurx [oIXo,qoB.

MeroAo,trort-lq tlccJeAoBaHHq
Merogo,roruvecrax vacrr pa6oru

AeMoHcrpr.rpyer rury6oxoe nonnuanre
[PoqeccoB, TaK r-r BbrqrrcJlltTgJrbrrbrx

aburoJlneHa Ha BbrcoKoM ypoene. Aerop
KaK 6uororrz.{ecr{x ouiog u3yrraeMbrx
MeroAoB r.rx aria,rllga. I4cno:tr,:osaIaze

coBpeMeHHoro craH,qapTH3[poBaHuoro naiinnaiiHa o6pa6ornu 4aauux scRNA_seq
(CellRalger, Seurat) B co.{eraH{[ co clei{aarrr3npoBasHLrMx MeroAaMu (SCENIC
Anr anaJrrca perynouoa, scVelo r Velocl'to AJu trocrpoen\.tr .rpaenroplri, SingleR
,qff aBToMarr.rqecKoro THr[,rpoBaHnt &'IeroK) oBriAarerbc,rByer o KoMnereHTHoc"],
anropa n o6racru 6aoundropvarrlrx.

3acnyxuaaer o4o6penul Kpxru,recrulii noAxoA aBTopa K aBToM:lr.EeecKoMy
TnrlrpoBauuo xnerox a pa:pa6orxa roll6unnponauuofi crparernu, coverarorqefi
aBToMar[3LtpoBaHH;re MgroAhr c py.rHoi aunoTaquefi Ha ocHoBg aHa!-rrr3a
bllolrorruecxr4x npoqeacoB. 3ro oco6enno BaxHo A]ur t<neroIr Me3errxlrM.lJtbnofo
npolcxoxAeHn , A.[s (oropr qacro orcyrcrByror o.qno3HaqHbJe cneqn$rzvecr<ue
MApKepLr.

rIpar<luqecKaq 3HarrrlMoclh
flpanrtvecxa.t saav[Mocrb pa6orbt ,ToITBep)KAaercr HecKoJirbKuM[ aonexTalMr{:
Io,ryven narenr PtD na cpegcrno AJrrr Jreqen[r $u6posa ua ocuoae

KoMrIoHeHToB cexperoMa MCK, vro cB[aet€J]bcrByer o [plrxlta,qHof rleuHocrrl
r.rccJleAoBaHlIr.

I{4errn@uqupoaaxu rroBepxnocrHr,re uapreprr (pDGFRq, LIMS2, CRIMI.
CDH2), no:oo,'rarolqtre BEr'qelrrl16 pa3nuLrubre cy6nony.rraqrlr MCK lreroAorra
KJreroqHoro copruHra Ars AaftHeilulrix oyHKurzoEnnbHbtx {ccfleAoBafl ail.

Br,rrBreI.IbI HeKoAlrp)rcq[e PHK, norgHt1rrafib{o BoB]retreHubre B pervlr{[[o
oreera MCK na npo$lr6poruuecrure crr{My;r6r, Koroprle MoryT paccMarpr.rBarrc.s
Ka( TepaneBTxtlecKlig MIIIIIeHij r.tJIIl

aHTHQ{6po'r'[qeQK.IMri cBoiicrBaMu,
KOMIIOI]eHT6I KJIeTOITHLIX [pelapaToB c

Pe3ynl,Tarr,r pa6orr,t aue4penr,r e yveonrrii [pouecc Marr.IcrepcKoi1
nporpaMMbr (PefeHeparl4B[a_f, 6uolteguquno, .rro cnoco6ctryer noAforoBKe
cneqrrarr{cl'oB B 3ToI o6lacrn,

IIy6,ruxaquu I anpo6aqNa



Pe:ylr,raru nccne4osanua ony6nurooansr s 6 crarugx s sucoKopefTr.tnroBilx
MexAynapollHbrx x{ypnaJrax, rrHAexcrpyeM}tx u 6a3ax Web of Science, Scopus n
PI4I{!. fly6nunaqua B xypHarrax nepBoro KBaprr4rrrr @xperimental and Molecular
Medicine, IF=12.9) tr Broporo Klaprr{rur @iomedicines, Cells) cnn1ere,rrcrayror o
Bbrco(oM KaqecTBe EccrTeao3aHH! t4 efo [pli3HaH]drj MexAyaapoAHbrM HayrlHr,rM
cooO]{ecrBoM.

Illxpol{ar anpo6aryrr MareplraloB ArrccepTaru[ ua 19 poccriicxnx u
MexlytaponHbrx rou$epenqrzor, BKJrroqar [pecrrxaue Qopyulr (TERMIS_EU,
ISEV, FEBS Congless, ESHG), {oArBepxAaer ar{ryarsnocrb ti Bocrpe6oBar{Hocrr,
p*ynr'larou pa6o.l,r.

3aMeqaHnq n aoupocbr
1. B pa6ore r{cnor63oBaHa in vitlo MoAelh npo$a6porn.recroro

MrrKpoo(pyr(eH[' Ha ocrroBe aeuejl]troJr_f,pr,BoBaHHoro BHeKJreToqHofo Ma.rpr{Kca I,l

TGFp-1, Hacro:rtro, rlo MHerrr{m aBTopa, gTa MoAeJlE aAeKBarHo Bocupor3aoar4T
ycroer.rr in vivo? Pacclrarpana,racb itr Bo3Mo)r{lrocrb BaqriAaqrv pe3yJlb.raroB Ha
o6pa:qax Su6porreyecKu i.r:MeneuHblx rKaueii?

2, Aerop arraeirn cy6nonynaqraro MCK, ycroi1uaayro x guQ$epeuqrpoar<e e
lrroSa6po6lacrur. Karona cy4r,6a 3TIzx xJreroK I no:rrocpounoi nepcnexrlrae?
Coxparuror rut oHu cra6r.rlLuLrii Qenorun Hnu MoryT 4r,rQQepeHqlrpooaLrcr e

,{py[rx ycroBnrx?
3. Ana,ras peryroHoB c rioMorqLru SCENIC err.ssar aKT[BHocrb pa3rxeubrx

TpaHcKprrn(r4orrHblx @aKropoB. Oguaro r pa6ore rre [pc,qcraBJreHa tsarliaar]]r,
Qynrquoaaaruofi po,ru errx Saxropoa. lllanupylorcl ln raxae tccnegorauru?

4. Am LINC01705 npoaegea AerarEHr,ri 6uol r$opllarz.recxnil axaali3,
npe,AcKa3aH6r 6elxu-napruepn u n:auuogeicrnyn:ugue unr.popHK. Karure
3Kcnepr4MeHT6r Heo6xo,qunGr g.ru ea:rnlaquu :nrx npe4cra:anufi?

5, Pa6ora BblloJrHeHa Ha MCK lo,4roxnoii rxuponoi ruanu. Xapanrepua na
BbrrBrenHa.q rereporeusocr6 .4rr.{ MCK Apyrr{x rt(aHeBriK rcroqauKoB (rcocrnrrii
vo:r, ry.uoer.ina u r.4.)?

IIe3ua qure,uglre 3aM€qa{&q
B asrope$epare rlMelorcr orAe.lrrHrle crlzJ.rucrllqecKlle HeroqHocrr.r fi

oueltaTKlr, qalpuMep, HeIocJIeAOBATeJIbHOe ICIIOJ'IEOBaHlie COr<parqetai.
Heroropue pi.rcyuru (oco6eriHo rolr6uHr,ipoaaunue tMAp-rpaQrlxu) clroxnFr IIJur
rocnpalran u rpe6ytor 6o,ree 4era,rlH6lx rtoAflrceii.

3a K"tl0.re s rle
llpegcraaneunaa gucoepraqnonrra:r pa6ora xsllgercq 3a-BeprxenlrbrM Hayyr{brM

uccJleaoBaHlleM, BbIIIOIIHeHH6IM Ha BbrcoxoM MeTOAIiqeCKOM ypOBHe C

ncrroJr!3oBanaeM coBpeMeHHr,rx 6uouu{_roplraruvecKrix fioaxoaoB. pa6ora suocur
cyqecrBeHHbrii BKJtaA B rroHr{Marr{e MgxaHri3MoB rerepofeHHocrlt orBera MCK Ea
npoSr6porr,rvecxile crrrMynbr rr r.rMeer 3Haq[Te.rr6Hyro reopeTn.lsqKye r,l

npaKT[qecxylo 3Haqr4Mocrb. Vra:anutte 3aMeqaHrit Hoc{T yroqHrrotrInii xaparrep
n ue cuuxalor o6tqeii nr,rcorofi oqemu AuccepraullollHoro uccJrcAqBaHr_ir,
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