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OT3bIB
Ha aDTope+epar allccepraunouuoii pa6oru

Konrcnuofi lapru O,'reroour,r

na relry: <<Ilnouepnaa rlyurura PARPl B opr&Hrr3artru xpoMarrlua: crpyrlypnfie
trepecrpoiiKl HyKreocou n sQtferrur uurn6rropor PARPr>

trpeAcraB,reEEofi Ha co[cKaHrre yqellofi creneEn KaEll44ara 6[o,ror[qecKrlx HayK

no cneq{a,'rLEocrn 1.1.10 <(EnoMexaHtKa n 6xo[H'teHeptrs>

Arrya..r6Hocrh fi HayqHafl 3Eaqnuocl b

,4v ccepraurioEEar pa6ora KoIIftI-IIIofi I.O. locBtlqeHa [3y.IerMIo lll,loHepHoli

Syurquu PARPI Ha lryHleocoMHoM ypoBEe, BJrtrtELIro groro 6er(a Ea crpy(rypbr HyruIeocoM

r-r xpoMarocoMj a rarxe eoiber<rau c[HTerrqecKtx n npxpo,{E6rx [Hr[6nropoB PARPI B

(oHTeKcre peopraHr.r3aq[r xpoMmllEa. A(TyarrbfiocrB TeMr,r He BbBrrsaer covneEsfi: PARPl
yxe raBHo paccMarp[Baercr (aI< ruIloqeBoi cencop paspuooo ,{HK u nrrureur KiII-lHr.{ec(I,

lpnMeu eM!,x Drrrll6llaopoB, lro ero poru, B opraurlsarlalr xpoMarr.xra ll Aocrynnocu ,{HK
AJrr pery,rgToprrbrx KoMrrre(coB ocraErc{ cyrqecrBeEEo Melree ll3yqesltoi. Oco6oe 3rla.relllle

riMeer an{enr na ruiouepuoii ,r(TuBrrocrn PARPI lr ee Brril-oLrrl sa aocryrlnocrb
EyureocoMuofi AHK aJrr rparrc\prrrqsousux Qarropon (p53) a CRISPR/dCas-cucreM, qro

Ea[prM]To cBr3aso c pa3BurrreM EoBlrx 6uourxeueprrrrx noaxo1oB ( yrrpaBreuvlo

9(cupecc[eii renoB r-r upeoaoteu[@ orparruqer rf grrrrrenoMuoro pe4ar<rupoaaunr. Caa:l c

npo6relrarur<oii o$$exrnauocrt lr Torc[qqocrli PARP-urru6rnopoa, a raKxe rrorrcI<

uerlunrruErx Moqyrrropoe (peceeparpo:r) no,{qepnlaaror rrprl(naau1'ro snaunnocrr pa6orr,r

Am oHl{oroal-Ill I-I ibapMaKo.]roll,lr.
Hayqnar HoBrt3Ea

B aBTopeoepare 3arBneE pr/I p6yrhraroB, no3lrluoElrpyeM6lx Kak EoBBIe: [o(a3aEo,

'rro PARP I yEnBepcan6Ho peopraED3yer Hy$IeocoMbl no Bcei A.]Ilrse AHK BEe 3aBuc[Mocrlr

or lrcroq! il(a DtcroHoBoro (opa, Habopa nocr, paEcJlt{IroEn6rx MoAu(pli(aq[ii, IIa]II,qIrt

rlruKepuoi lHK r nyrreoru4noi locneaoBarerrHocrri; BburBreua cnoco6qocu PARP1

BErrecE Tb r{ErepErri rucros H1.0 nprl (oporxr.Ix Jrlxrl<eplrrlx yqacr(ax rryrr.lleocoMr,r;

rrpoaeMor{crplrpoBata rroBhrlreurraur sQQercnnnocu peopraurfiaqu[ H2A.Z-coaepxaq{x
EyKneocoM r-r +opMspoBaH[e MyrbrriMoreKynrpqoro KoMrrneKca Hy(neocoMa-PARP1-



p53DBD; pa3pa6ora1a i t)itro-nnar1opMa Anr cpaBErnen6Horo aEajrr{3a rBBecrEbrx
PARP-rz nnz6uropoo, a raKxe oqeuru, trnrtr6tlpytoueii atrTuBrrocrrr unr,rx xrrMrqecruix
coeAfireHuii, TaI{rlX (ar pecoeparpol. Baxr{6rM gJreMeEToM rroBu3Hbr rBjrrercr leMoHcrpaq[t
Toro, qro PARPI alrcrynaer rarc AT@-ue:anrcur(bdl (larrop peMoAenEHra, IloB6rllarctql{ii
Aocrynsocrb Hy(JreocoMnoil AHK rur dcas9 u p53, a rarxe Le.raofi:l:,al1ir Mexaxu3Mos
Tpanrtzura PARPl pa3nulrl unru6uropaua Ha ny(neocoMt{oM ypoBne.

Buecre c reu, o aorope+epare HoBtr3Ha 3arBlrerra npenMyu1ecrBeulo B o6o6uesnoM
Bri,{et Ee Bcetla qcrro, Ka(Ee pe3yllbrar6t leiicrBllTerBso rlojryqeH6t BnepBBre! a KaKIle

[pe,{craBnrror co6oii pa3rurae pauee ony6mtKoBaEEblx A,lHrrbrx aoropa n rolner; 6r,uo 6at
[ore3Eo 6oree qerKo pa3rpaHr]rrriBar! BKna,u,{aEHoi Anccepraqrr[ orrrocfiTeJrbno yxe
{Meroquxcr ny6rll(au{fi, oco6eEEo yqrir6rBar 6on6noii rlepeqellB coBMecrFEtx pa6or.
Meroquqecnaq qacrr,

Pa6ora ocHoBaua Ha rlptMelreuljt coBpeMeHsLH { aIeI{BmHLrx 3aaaqaM

r.rccreloBaurr Mero.[oB MoJre(ylrrpuoii 6aororsri, 6r.t oxnuus I 6to!!u:uru, er,rrcuaa
pe(ollcTpy(llnlo llyKlleocoM Ea llo3!,Illl:Iolll,tpylollllfx locneaoBaTejlEllocTtx, ltcrroJrB3oBaHtre

,{oEopEoro xpoMarrrra, spFRET rurr peDrcrpaqrir KorrabopMarlronHr,rx rBMerreHEi:i,

Ien6-lluclbT aHajrri3! BecTepE-6noT u (oE!!o(,Lrr6Eyro Mrirq)oc(onno. KoucrpyxUrza c

Bapfiaqueii pacrroJroi(esr4r +nyopecqeETnbrx MeToK B KopoBoii r1 ruHKepEoii o6racTrx, a
Taorce MoAejrri c HzA.Z u Hl.0 noasonror MoAIIabIIIIItpoBarB cTpyKTyprlbri.r KoureKcT
xpoMaTIiEa.

flpll 3ToM onrrcauue MeroAoJrort[ B aBTopelpepare vecravu oxa:Enaercr qpe3Mepuo

o6obrqeEll6lN{: cBeAerr[r o qficjre [oBTopoB, r{pmep[rx craTltcrllqecKoi o6pa6orrur,

Afa]ra3orrax r(oHrleHTpaq[ii ,qrrr KrroqeB6rx gKcrrepl.rMerrroB (rranpr4Mep, ,EJrr dcasg-crcreMbr,
p53DBD, orAerEu6rx nrru6aropoo) gaiorc-r Sparueurapno. lnr sr{Tare.[r, ]re 3ua(oMoro c

norHLrM Te(cToM .qdccepTarlrrr, 6u,'ro 6r,r noresno 6o"ree.rerxo y(a3ar6j (ar{ r.MgHHo

oqelruBarac6 Bocnpor,t3BoaxNrocTb spFRET-pac[peae,'leHtri, KaKae cTaTrjcTugecKr{e TecTr,]

np{MeHrJrrrcb 11 I{aIt'rM o6pa3oM KoHTponupoBal[ch Bo3MoxEr,rg apTe(ba(T6r! cBr3aEHEle c

arperaureii coeArEeHui (B.racrsoc'ru, pecBeparpona).

Ocuoouue pey,rrrarr'r r! nx [nreptrperarl[q
B aaropeQepare noc,reAoBarerrno oIrucar$r:

l) peopranlcaqr.ra Ey(neocoM rloA AeiicrBr.reM PARPI, o6pa:orarue (oMnne(coB

p,!3JrrrrrEofi crexrroMeTprflr ], He3aBrrcnMocT6 SQ6eKTa oT [ocneloBaTenErrocTu ftIK,
llTM u ua,rawa luaxepon;

2) nourypenqnx PARP1 c H1.0 rr 3aBucrrMocrB BHTecseEnr nrE(epEoro fizcaoHa or
InuI$I tlUHKepa;

3) noouruennar qyBcrBr{Terr,rrocrb H2A.Z-co.qepNarqr-rx HyrureocoM K peopraErcarlrtr
PARPI lr cBr3usaH{ro p53;

4) rooneparrcaoe Br.r.rrr{r.re PARP1 Ir p53 Ea crpyKypy HyKneocoM II OopMr.tpoBaElre
craouj$Horo (oMnrenca c H2A.Zl

5) ycaneu[e cB*rrBaurd dCas9 c pauee Heaocry[EbrM yqacr(oM qyrneocoMuoi rqHK
roc,'re o6pa6orK-r PARP 1 ;

6) rpannulrr PARPI xrumasecxlrMll llnrlt6uropalrr (o:ranapr6, ralra3orrapu6,

oelnrapn6) a oco6ennocr[ AeicrBrrrr pecBeparpora.



Pe3ynbrarEr Bbr rr,qir ,IorllqEo cBt3aHH6IMIi Mexay co6oii It B[rjc6lBatorct B

coBpeMeHHyro (aprlrHy o ponfi PARPI B crpynype xpoMalrEa n Mexaru3Max aeicrB]rt
PARP-nuru6nropoo. B to nre rpeu-a B aBrope$epare QopMyanpooru B6raoaa EepeaKo

lpu6nuxarorcr ( o63opy, ll He BcerAa aocraroqso qerKo oraeJleHbl IlptMEIe
grcleprrMenT,llr6rrHe tra6mo.{euur or IruTepnperaqui tt 6oree o6urtx reoper[qecrurx
o6o6rqerui (Ha[p[Mep, o6cyNaerrue IrepctleliTuB IipIjMeHeHru PARP1 B KaqecrBe Monyrur

are 9IIr{reHoMEoro peaa(TrpoBlrr rr 'r Bo3MoxEoii clrHepru[ PARP-tEr[6trTopoB c

uMMyHoTepafllefi IaEo 6e: etvoii npuer:n[ ( coocTBeEEBIM aasEErM).

Ily6.ruraqau u anpo6aqun
IIo MarepnaraM ,{iccepra[[u ony6;rurooauo 7 pa6or B pelleruIlpyeMblx alay.ilr6lx

u3.{aEllrx, pe(oMerraoBaHHbrx ,4jrr 3allllTr,r B ,4I-IccepraIIIroHHoM coBere Mfy, Bl{nroqa.{

c'rar6rr B xypualrax Biomolecules, Cells, Acta Naturae r B€crnrr(e MIY, cepua 16. 3ro
cBri.qeTejr6cTByeT o BbrcoKoM ypoBue lrccneaooarraii r-r Nx npu:uanl,Ifl KaK B Mo]layriapoAEoM,

TaK r'r B poccuic(oM EayqEoM coo6qecrtse.

Pe3yn6Tarbr,q[cceprarrM MnoroKparrio aupo6EpoBaEbl Ha poccric(rx It
Mexaynapoarrbrx (oElbepeE{rirx, B(nrcqar Kpy[EEre Qopylor e o6nacrx 6{oxrMx.rec(ofi
rfu:rxr.r, uolerynrproii olI(ono xr, crpykrypEoii 6ro:rorru r 6uouuNeuepur (BGRS/SB,

FEBS, u ,{p.), a raK)r(e Ea prAe Mex(Ai-IcqI,IIImrEapHBrx Mepollplt'Irnii. Ta(oii ypoBeEb

anpo6aqrll vontro culirarB 6oiree lreM aocraroqr$IM, o,ullal{o rlepeql,cnellfie (oEabepeEqai B

anropeifepare necrolExo rreperpyxeno aer,ultMlt ll Morno 661 6BITB 6oilee IroMrraIrTHbrM nplz

coxpaHerrEri r{HQopMaTnBHocTIl

BolpocLr u 3aMeqar rs
B pa3aene Meroaononrn y(a36Baerc{ Ircfo,'r*oaauue spFRET, rer;-[rl]q)T aI{anIBa Ii

Apyrzx 6uoou:Il,recrux noAxoAoB, Eo flapaMerpbl crar[crlFlecKoi:i o6pa6orrn u (ptireplrll

Bbr.{e,lerll jr cy6norrylrruuii no ot}Serranuocrs FRET o lcanBr BechMa Kpar(o. XoreJlocl 66l

BUAeTb 6ojree qeT(oe y(a3arrueJ Kar olpeaentftcb fpaulrubl Mexay cy6lolyrtu[tMlt
(nanpuuep, orrcor<uelcpeauae/E lsruie EpR) u I(a( oqea{Banacb crarrrcrrlqec(aul 3lralr[Mocrl
pa3jraqrri Mel(ay ycjroBllrrMr..

B arrope$epare rroAqepfttBaerc{ yFr{BepcaljrBlrocrB peopraHlByrouei aIouBIrocrII

PARPI (se3aBlrcrMocrb or rrocjreAoBarerElrocrl'I, flTM, Ilarlrqn.s JItE(epoB LI BapIiaHTa

rrrcroEoB), rro BMecre c reM orAeIIBIro a(uelrrlrpyerct 6oree B6IpaxeEEBIji 3OOeI(T IIa

H2A.Z-coaeprcauux HyKneocoMa,\. Er,uo 6r,r nol*no tcEee pa3Becrlr, r.qe peq6 rr,qer o

KaLIeCTBeEHOi yEIrBepCaqr,HOCT[ MeXaEU3Ma, a r,qe - O KOJIIIIIeCTBeHHbIX pa3ruqr'itx

sQ$ernrenocrn r a$!!uar:ocru,
B vacra, uocerureuuoii B3a[MoaeiicrBtdlo PARPI c p53 t.t QopMtrpoBaulfio KoMMe(ca

c H2A.Z-coAepxau[M[ Ey&'reocoMaMlr, B ocHoBrtoM aH&'['13[pyerct ,ryIK-cBtjblBaroquii
goueu p53 (p53DBD), Bo3IIIr(aer Borlpoc, EacKoJIb(o rIoJryqeHEHe BEIBo,46I Mo]r(Ho

HanprMyro nepesocr.rTr, IIa nonHopa3MepHblii p53 B KleTorrEEIx ycjloBlrtx, yilIrTr,rBaJI poJlr'

C-ronueooro aoueua B peryffqlrtt crleqllorllrocrra & B3auMo,{eicrBrlii.



B onrcatlul] B,'rrdHlit PARPI Ha SibOeKTI'lBHocab l(oMnne(coo6pa3oBztElit c dcas9

oco6Bri uHTepec npe.qcraBnter rlplr(naal{oi acrel{T - noB6IIleE e AocrynHocrlr (3tl(pBlrbix)

yqacrKoB xpoMarrrHa Arr cRlsPfudcas-(oEcrpymoB. oaHal(o B aBropeibepare npaKrltqeck[

lle o6cyn(uaerct, KaK{e orpaHl'Irrerlr -{ Moryr Bo3EuKEyrb flpll fiepeHoce gTax l'?

vitlo-pe3yrbraroB B KreroqEble cr-rcreMbl (ItallpIrMep, KoHKypelqtrt c 4pyruMu

xpoMaTr,rE-accoql{upoBarr{ElMt'I 6erKaMI4, BtllrHlre a,tHaMli(l xpoMaTuHa n npoxoatr JlIi

aEarlorul.ir$re ?ooe(Tbl nps {blBllororlrqec(I'Ix KodqeETpaq{tx 6e {oB).

flpu aEa,'Irr3e AeficrBst l-Inrrr6llropoB PARP I na ryueocoltnsrx vole]ux npnBoqtrct

aaHqBre o Tpalmmrfe fl pal3r[cl.Itx Mex.qy onanap[6oM, TaJla3orlapu6oM L Benli[apn6oM, a

TaKxe o6cyxAaerct coorBercrBl{e 3TIiM Ea6fio{eHrtM K]IeroqE6lx s$Serroe. Bruo 6u

lojre3to qyrh 6oree tsso o6o3uaqurb, Larute ITMeEIIo naparlrerpbl ((onqenTpau ,

coornorrenrrr $epvexra r HyruleocoMr uaruwre cy6crpara) 6ffixe scero Boc[pou3Bo.{tr

KleTOqHIrIe yCJIOBIi' rl f,4e, EalIpOTIlB, aB1]Op OCO3HaHIIO [CIIOJII'3y9I pet'KIIMbI, onTuNltlJlbHE'le

Arr MexaErjcTEqec(oro a'da,nu3a in ritro,
OqeEKa sl$r,6[pylourei aKTEBnocrE pecBeparpoJla Ka( (nelcrlerTltBlroro

Hn3(OMore(yrtpgofo Moayjrtropa)) ocHoBblBaerct IIa aaElrblx In vltfo o c1lrtxeEull

a$rluuaocrr PARPI K syrtrreocoMron AHK II ro.[a3teEllll

aBTo-nonn(Mo-pu6o:u,'r)tpoeauun o cyoMi(poMontpHoM Alla[Ia3ose (oE(eETpauuii' flpu

sroM caM aBTop fio'qqepKllBaer npo6neMy arperauuE pecBeparpona npI'I rIoBE]rrreHLIl

(oErleirrpaur .r. Xore.nocr 6r,1 6oree a(Kyparlloii Sopuyrurporrz, orAentoueii

lpo,qeMoEcrpnpoBaHErre 6r{orpmu.recrue 90ibe(T6r or el{e Ee [poBeAesEoii oqeIlK'I

$apuarolorlrvecrcax napaMerpor (6uo,4ocrynnoctr, cta6turuocrs, cnequ$tvnooo).

He3Haq re"tbqble3aMeqaH'lt
B ue"'iou arropeSepar HaI caE rpaMorHblM EayqHr'lM 86IkoM, oaEa(o Bcrpeqalorct

oT,uerbEEre callJllicTtlqec(rle neperpy3(t: He(oTopEIe a63aqu (oco6eHHo B pa3aene

a(Tyajrbuocru u o63opa rl-rreparypbl) clzlrron o66eMEbI, coaepxaa 6otEr[oe Koat-rqec'rBo

BBoanrix r{oHcrpyru[rft Ii ccbuof( Ea pa3Hble HalpasneHlrJl (oHKoror4t, IrMMylrorepaEit'

sr rreiioMrroe peaa(TrrpoBarue), qro sarpyaE er Bocnputrue l4lterolca orgenlnue

rznorpaQnuecnue u nyEKTyaq{ouuble Heroqlrocrlt) a rarxe rerKaul }Ie[ocreqoBarenr,Eocrr'

B trcno,rrb3oBaHr.ru repuuuoe (<nuouepuaa Qyut<uza>, (flI-IoHepono{o6HEIe cBoiicaBa),

(xpoMaTrrH-peopmHra3ylorqaul a(TdBEocTB,)) 6e3 OAHO3EaqEOfO Onpe.qejreFt'It B EaqaJIe.

B pt,4e Mec't pucynxt, Ir cxeMbl B Tercre aorope$epma (no onucaruro) nr'rur,qnr

IlepefpyxeHH6lMl (oltuenraplrvr, n a66peB aTypaM[, rITo Mo)I(eT 3aTpy,{Her6 I-IX 6LICTpOe

norurtar:ue 6e o6palqenllt l< rloJrlroMy rercry arcceprauuu Bosuoxuo, 4u aaropellepara

6luro 6u qerecoo6pa:Eo ynpocrllrb IIoAnIicI'I K pIlcyHI(aM I'I BEIHecTI'l qacrl TexHuqec(llx

noapooHocreii B ocHoBHoi Te(cr,4]tcceprallurl.

3aKrrcqesue
HecMorpt lla B6lcKa3arltBie 3aMerlagut, (oropble Eoctr B ocHoBEoM yrotlHtlorunt a

crnnricrri.recKr.rii xapaKTep I{ Ee yMarlrllor trayqEoi qeltl'Iocrll BEIIIoJllIgnltoro uccjreaoBarlrt'

.q[cceprailr.iJr KouK[Hoi ,{aplu Oleroourr npe,ucras,uler co6oi1 3aBeplreEryro

rayvuo-xnanullrraur.touuyro pa6ory, BbIIIonHeIIEylo Ha coBpeMeIrHoM Mero.[EqecKoM



ypoBHe c r-rcnoJrE3oBarrueM nepe,4oBbrx 6roQurrvecxux rI 6uov.IlMlIsecrurx rloaxoaoB (
ltyqerflro crpynypbr xpoMarulra. Pa6ora srrocrlr cyqecrBerrrrbli Blcriaa B rlonltMarrrle

rlroEepHoi Synrqru PARPI, ero (oollepaqtrl c p53, uurrrua Ira AocrynEocrb
Eyrc[eocoMuoi ,&IK .qr.E CRISPR/dCas-crcreu, a ralore D Mexanlicrrl]IecKoe ocMblcreu[e

aeicraus clruTerlsecKr,rx r,t rIprlpoanblx rlrr 464TopoB PARP I Ea HyruIeocoMuoM ypoBne, qro

t-rMeEr xar $yngaueura.nrr:oe, Tar tl [Ip!'lo1s.AHoe 3lraqel]ne,{nt 6uoMexaH[Ist,

6aorlrrNeneprn r uone(yupsofi osronoru[.
CogepNanne ,[Iiccepralltrz coorBercrByer naclopry cllequzulEllocrli 1.1.10

(ErloMexatrrlka rl 6rorrsxegep[t) (no 6loaoravecrlru EayrcM), a ra(xe (plireprltu,

orrpeAelreErrErM floroxer reM o 4pncyx,4elrl|lt yqeHErx creneEefi Moc(oBcKoro

focy,qapcrBeEForo yEl-IBepcu'rera ItMeIItl M.B. Jloir,touocooa; pa6ora oQopu:reua a

coorBercrBnri c aeiicrBylollrM[ rpe6oeanrm'lr K auccepraqlulM u aorope$eparav. Ha

ocuoBurrrrlll n3lroxeurroro corcrarer' Kourrnaa,{apr'a Orerorna 3acJryxlrBaer npncyxaeulit
yqenoii cre[euu KauAriaara 6l,IororlsecKl-Ix Hay( rro clequallrllocrli 1 . 1 . 1 0 <Etlouexatrura r't

6nornNerreput>,

K.6.s., Beayqtrfi IlayqEbd corpyaE[K I4ttcrlrryra r..rorexyupaoi 6{ororttr I'M. B.A

3uremrapgra PAH.
KaploB AMnrprii CepreeBlq
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