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Orsrrs o{uqlranrHoro on[oHeHTa

Ha AlIccepraIIIloHHyIo pa6ory Koearenxo Tarrrurr @enflxcosHrr

<fenlr AnI4HHbrx HeKoAllpyrcqux PHK: r4x Merr{Jrr,rpoBaHr.re, oKcrrpeccrrx u SynrrlraLr B pa3Bvrrvrrr

rmao6lacroMrl Ia KapIIIlHoMbI sHAoMerpr,rr), [peAcraBJrenHyro Ha corrcKaHue yreuofi crenegr{

KarrAl{Aara 6r,Iororr,rqecKl{x HayK rro cfleqfianbHocrr.r 1.5.3 - (MoneKyflspnas $raonorurD

flo4annrrolqafl qacrb gyKaplrort4rrecKoro reHoMa rpancxpu6upyerc.rr c o6paaonauueu PHK,
KoA[Ipyloqux v HeKoAl4pyloqux 6enor. Herogupyroqrae PHK BoBJreqeHbr B pa3nfiqHbre

KJIeroqHbIe rrpoqeccbl KaK B llrrrorrJra3Me, TaK r,r KreroqHoM {Ape. JloxarfisonaHHbre B rApe

AJII{HHrIe HeKoAI,IpyIoq[e PHK [pr,rH]rMaror yqacrIae B perynsqrzu rpaHcKpr.ruluq,

lpocrpaHcrseHHofi opraHI,I3aUI,Iu reHoMa, QynxquoulEpoBaHr{r,r vt c6opre ffAepHbrx

KoMIIaprMeHToB, MoAyntIII4LI aKTrlBHocrn QepueHToB, Aogosofi KoMrreHcarlrru, [oAAepxaHu]r

cta6prnrnocrll reHoMa. I{ntouna3Marr.rqecKr{e HeKoAt4pyrouue PHK perynupyror cra6unrnocrr

Ir'rPHK, [pI,IHI,IMtuor 1^racrl{e n (fyHrquoHr.rpoBaHlrrz arrlapara AeneHr,rs KJreroK, KoopAr4ur.rpyror
pa6ory crrHilnbublx nyreft LI MexKneroqHyro KoMMyHr{KarIr{K), peryn}rpyrcr pa6ory npaKTr,rqecKr.r

Bcex uI,ITorIJIuBMarI,ItIecKI,IX oprauenJr. Cueqra(fuuecKr.re HeKoAr,rpyroqr4e PHK rcourponrpyror

KreroqHylo auS$epeuq[poBKy H rlpoqeccbl, cBs3aHHbre c onpeAeneH[reM rneroqnofi cy.ur6u.

Onepercnpeccvlfl,, He.qocraroK r,rJrr,r Myraqura B reHax Anr,rHHbrx HeKoArrpyrcqux PHK flBJrrrorct

npuuuuofi pilinl4rfirbrx, npexAe Bcero oHKoJroruqecKr{x, ga6onenanzft qelonexa. Bce err.r Qarrrr
onpeAeJlslor BbIcoKyIo aKryiurbHocrb reMbr Ar4cceprarluonHofi pa6oru Konaleuxo T.@., roropax

rIocBtIrIeHa I{ccJIeAoBaHLIro AnLIHHbx HeKoAllpyrcIrlux PHK PTENP1 u Linc-RoR r4 r{x ponrr B

naroreHe3e uuo6loacroM r,r Kapur,rHoMbr 3HAoMerpr,rr.

B pa6ore cAeJIaH ptA tpKllx sa6moAeuuft, xaparrepr{3yroq}rxcr HecoMHeunoft nayrHofi

nowrsHofi. flpu uccneAoBaHlII,I craryca Merr4nr.rpoBanua CpG-ocrpoBKa, JroKirJrlr3oBaunoro n 5'-

xonuenoft tlacrl{ nceBAoreHa uero4Lrpyrorqeft PHK PTENPI, o6napyxeua noJroxr4TeJrbHat

KoppeJIsIIut MexAy ypoBHeM MerLuupoBaHLIs CpG-ocrpoBKa r{ ypoBHeM 9Kc[peccprr4 erofi

HeKoAllpylouefi PHK, qro flBlraercs. neo6uquuu na6rroAeHr{eM, rrocKoJrbKy Merunr,rpoBaHr,re

npoMoropHrx o6nacrefi, rar upaBLIJro, colprxeHo c Ae3aKTr,rBarluefi TpaucKp[[rlr{r4 reHoB. ilns
npoBepKI4 3Toro ua6moAenut [poBeAeHbI gKcrrepuMeHThr rro HanpaBJreHHoMy Merr.rnr{poBa]fiuro u

,4eMerI'InupoBaHLIrc CpG-ocrponra nceBAoreHa PTENPI B pa3r{rrHbx Kreroquhrx Irvrnvrflx



qeJIOBeKa, BKIIOqat KJIeTKLI fnI,IO6naCTOMbr, I{ IIOATBepXAeHO, rITO MeTIIIT4pOBAF{:/1) flBilfleT)fl,
TIoJIOXI'ITeJIbHbIM pefyntropoM TpaHcKpurrr]xv B .{aHHoM Cnyqae. Fuonn(fopMarr.rqecKlrir auanus u

rIoJI) reHHbIe AaHHbIe rIo3BoJII{JIr{ aBTopy [peAnoxr,rrb MoneKyffpHrrfi MexaHIr3M perynsquE

TpaHcKpI{nquI{ rcHa PTENPI. Cornacno BbIABI{Hyrofi uoAeru HeaKTr,rBubrft rpancrpuuquognrrfi

craryc reHa PTENPI o6ecuequnaercs. cBr3brBaHr4eM c ero npouoropnoft o6racruo

rpaHcKpllnqploHHoro peilpeccopa EZH2 npld yqacrllu 6elron p53 v TENP, ror-Aa KaK

Merl{nupoBauze CpG-ocrpoBKa [pentrcrByer cBr3brBaHr..rro penpeccopa u npr{BoAr{T K aKTHBarIr4r.r

TpaHcKpI'I[quI{ reHa PTENP1 .Haptgy c srkIM, KosareHro T.O. ocyrqecrBJreH a1aJrvrs 6as AaHHrrx
tro MerI'InHpoBaHI{ro AHK v BbuIBJIeHa B3ar4MocB.f,3b MexAy rroBbrrueHHbry ypoBHeM

MerI{nI'IpoBaHI'If, reHa PTENP1 I,I BbIXLIBaeMocrbro rraqrreHToK c Kaprlr,rgouofi su4ouerprrs. u

uuo6nacroM€lMlr, Ha ocnoBaHull qefo cAenaH BhrBoA o Bo3MoxrHbrx oHKocyilpeccopHbx (fynrqnrx

4anuofi HeKoAnpyroqefi PHK.

Bo nropoft qacrl{ pa6orrt KoeareuKo T.O. raryraer ponb B rrarofeHese rrr4o6JracroM

apyroft 4lunHofi HeKoAl,Ipyloqefi PHK, Linc-RoR. C ucnorb3oBaHraeM [epBr,rrrHbrx Kynbryp

KJIeroK rnuo6nacroMbl, KyJIbrLIBLIpyeMbrx B Br,rAe uefipocsep, aBTopoM rrpoAeMoHcrpnpoBaHo, qro

Linc-RoR cnoco6crsyer [pon[$epaqzu paKoBbrx KJreroK, cHr{x(aer ux qyBcrBr.rreJrbHocrb K

anonro3y l't'o6ecnequBaer IroAAepx€HI,Ie rronynrquu paKoBbrx crBoJroBbrx KJreroK, Ha ocHoBaur.r]r
qero cAenaH BbIBoA o6 onxorenuofi ponn Linc-RoR. Kponae 9Toro, aBTopoM npoAeMoHcrprrpoBaHo,
qro Linc-RoR sxcnpeccupyercs ilpellMyrrlecrBeHHo B Aenrulrrrxc.f, KrerKax, Bo BpeM.f, Mr4To3a

JIOKaJII'I3OBaH Ha xpoMocoMax rI Monter 6rrrr saxeH An.fl perynrqulr Mr.rro3a. B qenorvr, p$ynbrarbr

rlpoBeleHHofi pa6otu pacmuptlor HalrrIa rpeAcraBneHus o6 oHKocylpeccopHbrx H oHKoreHHb1;1

HeKoAI'IpyIoqux PHK, ux KJlerorrHbx (fyurqnrx, MexaHrr3Max Aeftffnus il perynsqlru 1ax

9Kc[peccI4I'I. .{a-nrneftrnax pa6ora B groM HarrpaBneHrlrl rrpeAcraBnrer UeuHocrb KaK 1rrs.
pacKpbrTl'It MexaHLI3MoB pit3BLITLIt oHKoJIoruqecKI,Ix sa6oresaHuit, tax Lr 1^nfl. pacu]rpeHr.rs crreKTpa

AlrarHocrr{qecKr,rx MapKepoB r,r repaneBTlrqecKr.rx naurueueft Anf, Hx JreqeHr4r.

.{ucceptaquouHas pa6ora BKJIIoqaer Bne4enne, <O6sop nrareparyprr>>, <<Marepuan1 u

MeroAbI)), <Pesylrtaru u o6cyxgeHl{e), <3axmo.reHvre>> u BbrBoAbr. Pa6ora r,r3JroxeHa ua 144

crpaHlallax, coAepxl'IT 41 pucynor, 9 ra6mau n 6 npunoxenufi. Cuucox nr.rreparypbr Hacqr,rrbrBaer

186 rIcroqHI{KoB. Pa6ora o6na4aer BHyrpeHHrlM eAr.rHcrBoM vr corJracoBaHHocrbro. Texcr

ALIccepTaIIlIu xopomo BbrtIIiITaH vI [paKTLIqecKfi He coAepxr,rT op(porpa$nqecKr.rx Lrrtr

rryuKTyaq[oHHbx orura6ox.

O6sop nl{Teparypbl cocrol{T I,I3 Tpex .{acreft. B nepnoft qacrr{ [peAcraBneHa o6qa"f,

xapaKrepl'Icrl'IKa I'l rlaccn$uKar\krs. AJIIaHHhx HeKoAr{pyrorqux PHK, paccMorpeurr oco6enHocrpr

nx 6norenega u npoqecczHra, onucaubr rrx MHofoqucneuHbre $ynxquu B rlr,rrorrJra3Me u

KreroqHoM tApe, B 3aKrIoqeHI,Iu co6paHu AaHHbIe o ponu HeKoAupyrolfzx PHK B rrarorege3e

onxosa6olenaunfi, c aKIIeHroM Ha HeKoAlrpyroqzx PHK PTENPI ra Linc-RoR. Bo nropoft u

rpeTbeft qacrtx nllTeparypHoro o6sopa onracaubr MoneKynrpuo-reHerr{rrecKr4e ac11eKThr



rnl{oonacroMbl pt KapII}IHoMbr gHAoMerpr,r.s, coorBercrBeHHo. O6sop Jrr,rreparypbr Harr[caH
naKoHI'IqHo vr rcHo, xopouo [nnrocrpr,rpoBaH u Aaer qerKoe npeAcraBneHr.re o6 o6lacrz
I,ICCJIEAOBAHI{'.

B <MarepuaJrax fi MeroAaxD coAepxl{Tcr onlacaHr.re ucnoJrb3oBaHHbx aBTopoM MeroAlrK.

Pa6ora flopaxaer pasnoo6pa:rleM r4 coBpeMenHocrbro ucronb3oBaHHbrx MeroAoB. ,{nccepraHrra
ucnonb3yeT TaKLIe TeXHIIIIecKI{ cJIoXHbIe MeTOAbI KaK SIII,IreHeTI,IqeCKoe peAaKTI,IpOBaHr,re C

I{cIroJIb3oBaHI,IeM crlcreMbl CRISPR-dCas, oBepgKcrrpeccus u HoKAayH c r4crroJrb3oBaHr,reM

neHTHBI'IpycHbrx KoHcrpyrqvfi, [poroquat qnro$nyopuMerpr{r !r coprr,rpoBKa KJreroK, aHturr.r3

BHyrpI'IKJIero'IHofr JIoKiInLBaIIun PHK c [oMorrlbro BBeAeH]rs cafiroe pacno3HaHr4s BupycHbrx

6enron, colptxeHHux c (fnyopecrleuTHbrMr.r KogbrofaraMkr, Merrln-qyBcrBr4TeJrbHaa [II{P, PHK-

ceK I,I Ap. EolsruuncrBo MeroAI,IK otl?IcaHo orreHb.{eraJrbHo.

O perynrtarax pa6orrr u ux o6cyN4eHr,ru yxe roBopr,rnocb Bbrrrre. ,{aHnrrfi pa3ren HarrucaH

JIorI{qHo u qerKo. Anrop o6ouronrrsaer ueo6xo4rarraocrr npoBeAeHr.rs xaNAoft cepuu
gKcrIepI'IMeHToB LI $opuynupyer KoHKperHbre gKcnepr,rMeHTaJrbHbre 3a1arilr. Bce srcnepuMeuThr

xopolllo [poAyMaHbI, zl;IbrepHarr.rBHbre HHTeprrperarlru ucKJrroqarorc.s neo6xonrEurnau

KoHTponbHbIMI{ sKclepI,IMeHTaMI{. .{octonepnocrr pe3ynbraroB He Bbr3brBaer counennfi. B

3aKrIorIeHIdI'I AaHa o6uas xapaKTepl{crl,IKa pa6otrr u c$oprraylprpoBaHhr ocHoBHbre BbrBo,4br no

pByJlbraraM I,IccneAoBauIax. I{erua Ancceprallnonnoft pa6orrr Aocrr.rrHyrbr, cAeJraHHbre BbrBoAbr

tIoJIHocrbIo o6ocnosaHbl LI coorBercrByror rlenrM r{ 3a4aqaM r,rccJreAoBaHr.rr. Peylrrarrr pa6orrr

ony6maronaHbl B 9 crarrsx B pelleH3npyeMbrx HafrHbrx xypHanax, cpeAr4 Koropbrx raKr4e

npI43HaHHbIe xypHanbl rar Biochemie, PLoS One, Molecular and Cellular Proteomics. Pesylrrarrr

pa6orsl6rrml AoJIoxeHbI aBTopoM Ha MHororrkrcJreHHhrx HafrHbrx xoHQepenquflxvr crdMlo3[yMax.

3ro noATBepxAaer aKTyilnbHocrb u HoBr43Hy rrpoBeAeuHoro ficcneAoBaHr.rr. Anrope$epar

[oJIHocTbIo orpaxaer coAepxaHl4e A[ccepTaquonnoft pa6orrr, BKrroqalr rrocraHoBKy 3a4aq)

ocHoBHbre pe3ynbrarbr r.r r,rx o6cyN4eHr{e.

flo 4uccepraquoHuofi pa6ote LlMeercr psA MenKLrx 3aMerraHr.rfi u nonpocon:

1) Xorenocr 6rt BLIAerb no4po6Hoe orrr{caHue rAepHbrx {yHrcrluft 6e.nxa PTEN n O6sope

nfiTeparypbl 3Aecr lLaercs, JIlIIub 6ernoe yrroMr.rHaglre, rrro PTEN yqacrByer n o6ecneqenupr

lpaBI{JIbHofr cerperaqu}r xpoMocoM, perrapa:urrtfi Lr pennr.rKarlrlu IHK u peryJurrl[r{ eKcrrpeccu}r

reHoB. (DyHxqur.I Te3I,IcHo rpocryMllpoBaHbr Ha pr,rcyuKe 118, uo 6es onvraaHus. B TeKcre oro

rroBr{caeT B BO3Ayxe.

2) B Marep[anax LI MeroAax uru Pesyrbrarax cJreAoBiuro 6rr o6rscuurs pnzaitH upaftnaepon u

rrpr.rHrlun MeroAa Merr,rn-qyBcrBr.rreJrbHoft IIUP.

3) Ha c. 85 AIEccepraIIulI cK€ulaHo, qro Merr.rrrlpoBaHlre BburBJrrJrocr n 24oh o6pa:on HopMurnbHoro

3HAoMerpI4s., rtpvI gToM qrrcJro o6parqon cocraBJrrJro 69. 24% or 69 cobrauger 16.5. BrxoArar,

MerI{nl,IpoBanue na6lroAzrnocb y IrrecrHaArlarlr c nonoeuHoft o6pa:qon. 3to rax? AnaroruqHrre

BrITII'IcJIeHLIx [pI,IBenI,I peIIeH3eHTa K oco3uaHr{ro, qro Ha pr.rc. 20 nepeuyraHbr rlBera cron6uxon



Anff BTopo[ I,I Tperbefi Bo3pacrHbrx rpyrlrt. Anropy,{r4cceprarl}r}r cneAyer 6onee BHr4MareJrbHo

oTHOCr,rTbCr K rrpeAcTaBJreHr{ro AaHHbrx.

4) Ha pnc.2l crarl,Icrl,IqecKl{ HeAocroBepHoe pa3nuqpre (p:0.739) noMerreHo AByMfl sBe3AoqKaMu.

O6rrIHo AByMt 3Be3AorIKaMrI orMeqalor 3Haqr{Moe pa3nr,rqr4e Ha ypoBue p<0.01. Bu6pauuar

cI{MBoJII{Ka HeyAauHa u c6usaet c roJrKy 6es osuaroMJreHr4s c [oApr.rcyHoquoft noArrr.rcbro.

5) Znreercx Bo[poc orHocLITeJrbHo AaHHhrx rro HanpaBneHHoMy Mer]rJrrrpoBarr[ro v.

AeMerLInI4poBaHLuo CpG ocrpoBKa reHa PTENP1: fipoBoAr,rncr rvt aHaJrlr3 craryca

MeTllnupoBanils. B KJIeTKax, IIoABeprHyTbIX pe.4aKTI4poBaHLIIO, c qeJIbIO oIIeHKH, cpa6Orala

nlacl,IcreMa peAaKT[ponarrus? ,{eftcruEreJrbHo Jrr,r B KJrerKax SKBR-3 Ha rleJreBoru CpG-

ocrpoBKe IrotBJI.[JIocb Merrrnr{poBauvre, a B KJrerKax SKOV-3 ucqega-no? Karos craryc

MerllnplpoBaurar CpG-ocrpoBKa B KJrerKax U87MG r{ KaK oH orBeqaer Ha HanpaBJreuHoe

peAaKTr,rpor,auue?

6) Kacarenbno rpeAcraBnrenv:fr. ChIP-seq AaHHbrx rro cB.f,3brBaHuro PTEN c xpoMarr.rnoira (puc. 30),

cJIeAoBuIno 6rr raxNe nplrBecrr,r upo$unr orHorrreHns crrfHaJra B rrpequnurr.rpoBaHHofi (fparqru

K curHany Bo $par<quu l{Hnyra, qro no3BoJII,IJIo 6rr cocraelrrb flyqmee [peAcraBJreHlre

orHocI,ITeJIbHo :earvrrvfl, cairca cB.f,3brBaHr,r.f, 6enra PTEN B rrpeAenax r,Bf{aeMoro CpG-

ocrponx'a.

7) Hapuc.31 c anarrsoM AaHHbIx PHK-cer< uefipoc$ep He pacurz(lpoBaHo, qro B3rro 3a eAuHlrqy

no oc.f,M.

8) He tcHa I,IHTeplperallus pe3ynbraroB sKcnepuMeHToB rro aHaJrr,r3y ypoBHs 3Kc[peccrur Linc-

RoR s 3aBI,IcI,IMocrlr or cr4vrLl KJleroqnoro qLIKna (puc. 40). AnalueupoBaJrr{cb KJrerKr,r

uno6lacrolarr or AByx [aqrIeHToB. ,{uccepraHTKa yrBepxAaer, qro n o6onx cnyqirflx

naz6oluuraft yponeur sKcnpeccl{}I orMequlJlcs, s G2lM Sase xreroquoro rIr{KJra, TofAa KaK rro

pI,IcyHKy BI{AHo, rrro gro cnpaBeAJrr{Bo roJrbKo p^IrA rrvrnuu 267, rorga KaK Anr nr,rsuu 0ll

gKcrrpeccur Bbrrrre n S (pase.

9) Ha pplcyHKe 41, npegcraBnrrouleM p*ynbrarbr Bl,I3yanu3arlupr linc-RoR n rlerre, He xBaraer

coBMeIrIeHr4s. cvruura GFP n DAPI, a raKxe raso6paNenufi n (pasonoM KoHTpacre, no KoropbrM

6rtlo 6rt trporqe cyAr.rrb o rpaHr,rqax KJreroK. llo perynrrartrM, npr.rBeAeHHbrM Anr raHrep(pasrr

(lenue (lororpatfnu), raNerc{, rrro c}IfHaJIbI DAPI u GFP He KoJroKaJrr,r3yrorcr BoBce, qro

BbI3bIBaer HeAoyMeHlre. Anrop, oAHaKo, o[LrcbrBaer grr{ pe3ynbrarbr KaK (B uurep(pasurx

KJIerKix linc-RoR [pracyrcrByer KaK B rlrdrorrna3Me, TaK H B r,4pe). llpoct6a norcHrlTb.

Bce nrrcxa3aHHble 3aMeqaHI,It I{ Bolrpocbl) oAHaKo, He Hocrr [pI4HIII{[I4aJIbHoro xapaKTepa

LI He cHI,IXaIor srrcoroft orIeHKr{ pa6oru. Ha ocHoeauuu alurpaa reKcra Ar,rcceprarlvrr4 vr

anropeSepara MoxHo 3aKJrrorrlrrb, rrro ArlcceprallllouHoe rirccJreAoBanfie KosaneHxo T.O. sBrfrercr

saKouqeHHoft uayuno-xnarz$uxaquonnoft pa6oroft, n roropofi coAepxatcr peureur4r HecKoJrbKlrx

3a4atl, HMeroIqux BiDKHoe 3HaqeHr,re p.nfl pa3Bvrrlrfl uoreryrxpuoft 6uonorzH. ra renerr{Kn.

Yqurrmas aKTyanbHocrb reMbr LrccJreAoBauux, o6reivr npoAenaHHoft pa6orrr, a raxxe HafrHo-



TeopeTLIqeCKyIO u [paKTrqecKyIO 3HaqfiMocTb r{ HOBTI3Hy [OnyrreHHbIX pe3yJrbTaTOB Lr BbIBOAOB,
[oJlaralo, rrTo npeAcraBJIeHHzuI ALIccepTaIIuoHHarI pa6oTa <feHrr ,4nlrHHbrx HexoAr,rpyrgqux PHK:
ux MeTI4JII'IpoBarrvIe) 3Kcllpeccut u (Dynrqufi B pa3Br.rrtrr{ rm,lo6nacrourr u Kapur4HoMbr
9HAoMerpI4t) noJlHocrblo coorBercrByer rpe6onanuxlr, npeAbrBirfleMbrM r( KaHAr4.{arcr{HM

Al4cceprarll{xM (n roM rIXcJIe n. 9), ycmllonnenru'nu "floloxeuaell o [pl4cyxAeHgrd yrregblx

crereHefi" (yrnepx4eao lloqranosneHHeM flpanHr:ermcrna PO or 24.A9.ZAB r. lle g42 c
I43MeHeHHtura flocralronnenHfi llpanirremcrna PO or:21.04.2016 r. J\b 335; 02.08.2016 r. l',lb 74g;
or 29.45.2017 r. j\lb 650; 20.03.2021 r. J\r 426; 11.09.2A21 J\b1539), a ee aBrop, Konareuro
Tarrrna Oenurconna, HecoMHeHHo, 3acnyxr.rBaer [p[cyxAeHr4r r,rcxouoft yreuoft crelegr{
KaHAI{Aara 6raororrrecKllx HayK rro cueql{anbHocrrir 1.5.3 - (MoneKynrpuar 6uonor[{>.
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