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KaH4tAara drroJrorlqecKr{xHayK Kornltlfioii AapLu OJeroBHbr
Ha reMy: <dlrouepHaq t[yrlqrrs pARpl n opraut.r-aqnu xpoMarxHa:crpyrcrJrpr ,re fiepecrpoftrsr r{ncneocoM ri eooercrbr [I{.||6rrropon pARp>

rro c[eqrraJrbsocrrr l.l.l0, EuoruexaHroca u 6uorwrcenepzn

.4zccepraru.rornrar pa6ora flaprlr Oneros4r,r nocB_sqoHa oa{oMy rr3
acneKToB peopra'rsar{ xpoMaTE a, a r,rMeHr{o ero aeKoMnar.'r*a4tr!
onospeAoBanHoi uoru.r(A,{<D_pn6o:a)_uonranepasori pARpl. lamrrrfi Seplrerrr
rlaecreH cnocobaocrbro pacno3HaBarr u uapxr4rorao carirrr norpexq4emla .{HK
uyreM PAR-nrspoBaHrrr fl.rcroHo4 T.g. npqcoear.rueHrz{ K HaM ocrarKoB
rorrr(AA@-px6*br) 4,ra ga,nueiurero npr,rBnerteHq, rfepueuror czcreuu.
pellapau@. Mororln aru- xtr oMarr_rHa cuoco6crryer ero roKa.JDHofi

,4eKoMnaKTlr:ar{x,r ,{nr o6ecneqeru{r 4ocr5.na 1pa111opor peuapalqfl.r K carirJr
uoBpexAeHl4{, o.qraro aer?aa 3mro npoqecc4 BXrlo{zur poJr} roMo,roroB pARpl
tr t$axropa PAR-rur4poBaHrrr rr,rcroHoB, alKrrrBHo ocBorqarorc_,r B rrlrepa4ry€ Jrr_ttrrb

nocreAHlre ro,ryr r.r uslvonlr He noJrHocrsm. Orrprrerrlu1 BoupocaM, ocrzlorc,
MexaHr{3M nprMoro pgMoAem{poBaH\4lr rrj/KJreocoMrr $epuerrrou pARp (6e3

lracrru $arropa PAR-Errr.rpoBaHr4.,r rzcronoa) u Bo3MoxHocrb peryJull[da 3Toro
npoqecca c rroMotrI6ro repaneBTaqecKrr( areHToB rerracca pARp_nru6rropor
(PARPi) au6o 3a cqer KoorepaflrBHoro 4eicrarar pARp u rpancrprarulonrrrx
rfaxropor, TaKlx KaK p53. Korr4ronr HyroleocoM'ori yrs.ra*q,r - .rpe3Bbrqaitr{o

aKTyarbHas 3a,qaqa coBpeMerfioi Morerylrpnoi 6uolornz. B gr.rcceprar.pu sro
o6cyr44aerca Ha rrpr,rMepe noxanruofi 4gKolrrnrKrrl:ar[trr N$ pgarl,tlar1lrrl
(srul)renerr-rvecroro peAarcflrpoBaHrrJr c r,rcno:r63oBztHr,rcM Mo.rcnyJrrpHrrx

r.rHcrpyMeHToB Ha ocHoBe dCas9. lloarnuenze eQQerrrcnocrr,r p€AaKTr4tr oBaHrrlr

lpy4roAocrlrtrorx yracrroa (o6rrvno B rerepoxpoMaflrHe) losrorur ycKopr{rr
pa3Bullae papa reHorepaneBTr{trecKrr( [oaxoAoB x ynpocrr,rr $yrr4allerta:rurre
I4CCIeAOBaHI.Ifi, qTO OnpeaerureT B6rcoK,,ro IlpalcTlrqec|Cylo 3HaqqMocTr,

.4,rccepraruroHHoro HccJreaoBilHr4r.



Zr'aernro cnoco6nocr6 xHr.flgnpoBarb JroKaIrbrr,,ro AeKoMrraKTrBauxo

xpoMarr-rEa r noBbrrnarb aocrjalHocrr IHK .4rr cBr3rrBltrrrul crKBeHc_

cner+-rQnvlsrMr $axropaMr 3a crrer peMoaeJxipoBarnu Hy,r{reocoMbr z BbrreqrreHrur

Jrr.rHKepuoro rzcrona ,{aprx OnerosHa orrpeAsJrrer KaK crr_roHep}Drro) O1n{q4 o
PARP. B 3ToM rrpocJrexr,rBaercr no-cBoeMy 3Jrerarrrarutj xou r.r ngcKoJrbKo

cnopHajr, EtrtL'rortrr a ruouq)HbrMr_r rpaHcnparugzor**rlrr.r tfarropalor. Ilogo6r+rfi
B3rffA Ha Olrrrortro PARP cau no ce6e _m.trercr HoBaropcKltM. 3rcuopr,o,rerrrrr,

BrrrroJrHeuHbre B paMKax rrpoBepKr.r ,aauHofi rfyrxrg-rll pARp, rar<xe ,BJulK)Tq,

opu ,rH:lrrbHhrMr-r. I,Irrrrur.r clonau4 rroBv3{a_rccJreAoBanrrrr HecoMHeHH4 a efo
rlroru clrlecrB€HHo Aonorlrfior npeAcraBJreHb{ o 6r.ronorr,rqecrofi pARp, .rro
orrpeAeJrrer Hayqnym 3naq[Mocrr, pa6oru. Meroqo;rorvr. prccreaoBamtztx

paqfioua]rHa; rrr6op uo4elefi r4 MgToAoB o6ocnoran, Ho He ,BJurerc,

TpHBr{aJrr,HbrM. laprr Olerorua npr-iMeHr.rJra roracoHlrecKr,re I10,4]<c|16r fgrtrrorl
rrDr{eHepuri u volerynapnofi 6uo:lorwt 4,rr peKoHcrpynpoBaHrrr r{/KneocoM r_r

xpoMarocoM, o,ryraro uogr.r@r-np.rporarra ,{HK-rraarprrgr raxnr o6pa:ou, vrobrr
o6ecnewrrr MoHuropr4Hr lD/(neocoMHbrx lepecrpoeK MeroAoM spFRET. 3To

MO)I(Ho CqHTaTb liuraccrqecrrM npli\4epoM,cOopeuernrofi uOlexylrpnofi
urDxeHepnn B paMKiLx 6uor-ur:xenepra4 lITo uoJrHocrblo coorBercrByer

3asB,'Ierfl roi cuelllraJtbllocTtt.

lloAo6nrre uccJreAoBaHr{rr in vitro, npe4rcMarpqBaroqse AcreruIfio
cocrorrutri ealInur 6rx MoJreKyJr H KoMrrIIeKcoB, rreo6xo4anr,r alrx Aeranr,nofi
xaparTepr4crr,tKr.r MexaHraMoB peopraHr{jarrnr xpoMarmra. I,k uelt:q 3alrenurs r*r
oMIKCHbIMI,I IICCIeAOBaHIi'MI,I Ha KJIeTOqHhrx MoAelulx, HIt FrpouIeHHhrM
cKprjHr]HroM B MoAeJUrx 6e: xpouarrcroaoro KorrrEKcra. ,{apu Onerorna

rrr.prraer cxo4rnni re:uc npv o6cyxAeru,ru pARpi, IL,r, Tecrutr oBaHrn Koropbrx

r,IMeHHo HyKtreocoMrsre MoAeru fipeAcraBJurrorcr orrr[MaulbnsrMll n EraHe 6aranca

unQopuaruruocrz lr fipocrorhr. Bo3MoxHocr\a cKpr,rrrlrfa B rryKleocoMHbrx

MoAeJrfi npor,r;Urrocrpr-rpoBarrr Ha npxMeps HoBoro pARpi Ktracca uplrpo,Erhrx

norueeHoJroB; erc npepaprer aHi r-r: Tpex u3BecrnbD< pARpi, uprruenreurrx r
xlu.uur<e. flolr1rqem+re AJ.rr rcBecrHhrx €oe.emeruti pe3yJrbrarbr noATBepxAaror



OIlIlcaHHOe pallee yAepxaHlre PARP Ha AHK, .rTo MOXHO cqrfnaTb BatrruIar[refi

npearroxeHHoro noAxoaa.

Taxnr o6pa:ou, rpaMorHoe ruraHupoBaHtq rrccJreAoBaHlr, ll ucnor.r53oB,lHre

neo6xo,4ranux rorrrporefi rapaHTr.rp',ror AocroBepnocrb pa3yJr6TaroB 14 BbrBoAoB.

Brrrererurre 306eKTbr cruraabnnrorcr B He4porr,(Bopeqrcyrc raprrury pARp_

oltocp9AoBilHHbrx HyKtreocoMn6rx fiepecTpoeK. Ba)ItISrM KorqpoJreM

IIpeACTa.BJIteTOt qaCTIrttIHOe It'ILt TTOJIHOe BOCCT,trtOB,rrerI}te paCnp€AeJIeHIrJr

cocro-[ru{i HyrueocoMbr rrocne .qiccorprarpu pARp BcJreAgrEr,re ee

aBroMoAl{oru€Ilur,r B [prrcyrcrBnr cy6crpara (HA.{+). Tpa,aualor*nrn u
MaKcr,rM€lJrlHo Harrrlrsrfr Meroa sJreKTpo$opesa s IIAA| yaarrHo Aonojrn rer
6oaee corpeuer**rfi r-r mr{opuarrarmfr, Ho HecKoJrlKo rrreHee ofito:rra.noIfi s

IIIIaHe nHTepllpeTar[ll,I METOA SpFRET. I4cCreaoBtuxre BbrnorHeHo c H9AKOJTEKT{MI

HyK.[eocoMHr,rMu MOAeJrrMr,r, KoTopbrg pa:]rr.Fti oTc, MaTpm{aMr! rl.rgToHoBbrMri

BapuarrraMr4 natprqrieM/orcyrcrsrreM JrurrKepnoro fl.rcroHa r.r Ap., T.e. orl,aKaror
pa3JlruHble cocTorHl,t[ XpoMaTI.IHa, qm IIO3BOJUI9T KOHCTaTI{pOBaTL

KOMTUIeXCIIOCTI llCCJIeAOBarrrJ{.

C4yKrypa,4{ccepra4.roHHofi pa6orrr rpa.un-ErorrHa. Bro.urrlft pa.sAel

coAep)I{r4r o6ocHoBarue aK4/a,rr6Hocrrt reurl tboprvrym,rpoBKlr rleJv u 3aAaq!

pac(prrtaer @yruaueura.irrnyro rleHHocrr pa6orrr, ee HoBrBHy rr r..q. B o6sope

,TrTepaTypbr aocTaToqHo noJrHo oTpax(eHo coBpeMeHHOe COCTOrrve tccle4oaarud
no reMe .4,rccopral[x,r. firara <Marepuarru u Mero.qru coAepxr.rr Bce rerroueBbre

npoToKo]lbl 3r€IIepHMerrToB. orgerBnrre He3IIa4rIeIEH6Ie yllyqeHlr, yKa3ar6r

nrcne. fnara <PesynlTaTbr I.t rD( o6cyxAeHnc> Br{JrroqaEr ruTb pa3AeJroB, Koropbre

coofiroctTcr c 3aaarraM4, a fipoMexq.Toqlsre BLBoaSr no pa3aenrM couraryrcTc, c
noroxenr4sM4 BbrHocllMhrMri Ha 3auryrry. fleAamaposaru_re (rrroHepHofi $1,Tflulor)
B npoMex(yToqHbD( BbIBOAaX BI4.rynCt MHe HeCKOJT6KO qpe3M9pH6rM, HO 3TO

cy6:bgKTrcHo. B qelou pa6ora BlrcrpoeHa olreHr Jrorr4rrHo. Marepria.,r lc,Toxeu

AocraroqHo aKa.qeMr.r.rHo. Ero coAepx€Hxe noJrHocrbro orpaxeno a aaropesepare;

no uarepr.ra:rau pa6orr,r ony6nmcorano 7 cratefi n peqemlrpyelorx rlsAarflr{x. B

rIeJroM pa6oTa BnJ[.rTcr :pernlM Syq4allexranrHbrM r.rccJreAoBaHrrelr. Bneqarnerure



HecKoJrbKo nopTxT r.l3pqHoe KoJltttrecrBo oneqaroK. llpoque 3aMerrar[,, u Borrpocbr

nepelMcJIeHBI HtDKe,

1. Hecronsro nero.+rocrefi B uoArrr{crx K pr,rcyHraM. flo4nrcrl cornagaror

llts Puc. 28 u 29, Ho Ha nepBoM noKa3arra He MoHoHyKrreocoM4 a ,ryIK_Marpr-qa.
flpo Br-r:ya,Trcar[ao nnlopMargrr rBHo He noJrHarr. Vra:arra ronrno goreru[,r, rro

Q.nyopecqemqa{ Cy3. Mapnep 4mcr rre 6rm 6sr ar4qen. Oco6e*ro :ro 6pocaercr n
ua:a rra Puc 30, |Ie MapKep BbrrJrr4IT MaKcr.rMarBHo KoHTpacrno. flo.ryrucrocTb
cro6o4nofi MoHoHyK.JreocoMbr Bapbnpyercr. Ha pp\c. 29 oHa coorBercrBver 500
n.H., Ha Pr,rc. 30 qsHo uerrtrre.

2. qm6n rlcxmoqtlrl r,r3MeHeHrrc na6ruoAaeuor7 :QQerrzrouocrlr FRET no
npurrr.rHaM, He cB.rBaHHr,rM c peMoAe:rrpoBaur.teM HyrJreocoMbr (uaupr,ruep, u:-sa
3KparfipoBtlHrr AoHopa r.rJtr.I aKr{enropa or pacrBopr{TeJUr ocraxaur.r pARp),

voxrro 6rr,ro I4cnoJrb3oBar6 B KaqecrBe orprllarerbuoro KorrrpoJu (plrnep)

MoAuQrucar+rl rucroHoB r,rJrr.r rlrofi 6elor, 3aBeAoMo He Bru.rnou+fli Ha

H''KileocoMH)4O .raCTr,rrry HanprM,,ro.

3. He yra.:ano, KaK rroJD/rrarrlr 4mt*tre upahreprr c rraerrofi r, oope4trre
( He rprcxa,.rbrsd crfiI e3).

4. BlrcoKar e$Qer<rrcnocrr FRET B r{),,rueocoMe c II2A.Z
KoHTprrFI/trr,BHa, r.r. ganrrlrft rxcroHoBbrrX BaprlarlT accol[d.q)oaan c 6o;ree

rla6wr.vstv.u oKTaMepaMr.r r.r 6olee prx;rofi o6qefi )xraaKoi, flpeumrarourae

ewrnurry L reu 6onee, orpruIarenbubre :uaveru_u s@Qerruanocrn FRET na

rrcrorpaMMfi pacnpeAeremrr cocrorrxdi eABa Jrr,t uMeror t[rcr+recrurfi clorcl.
Bepoxruo, cror-iJro rrpeAcritBrrrr r{,.Tb L*mye.

BMecre c reM, )'r(a3aHHbre 3aMeqaHwl He yMa-rurlor 3rratrrMocru

Ar.rcceprar&omror.o uccJreaoBaHrrr. ,{zccepra4l{ oraevaer rpe6oaartrrrr4
ycraHoBJreHHrrM Mocrorcrror rocyaapcrBeHHr,tM Fr,rBepcrreroM ranerut M.B.
,IIoMoHocoBa r pa6malr no4o6uoro poAa. Coaepxam,re Ar.rccepraru4.r

coorBercrByer cnerparrHocrx 1.1.10. Er,rouexaruma r,r 6uonrxeaeplrr (no

ouolrorlcrecKr.rM HaF(aM), a raxr{e (pr{Tepr{rrM, onpeAeJreHnbrM wt. 2.j._2.5

llonoxerux o npvcyrrqeHr.lr yqertn< creneHefi B Mocroncrou rocyAapcrBeHHoM



yHr,rBepcurgTe r{\,rerul M.B. JIoMoHocoBa. A{ccepra4{oHrog r{ccJreAoBaHr,re

o(DopM-[eHo coDracHo rpe6oBarnrrM lloroxeHrDr o coBeTe no 3auu-rre E_rcceprarutri
Ha coxcKztHlie yqeHoi cTeneHlr RaIIAHAaTa Hay(, Ha coI:IcKaHI.rg yqeHofi cTenerl}I

AoKTopa Ha),'I{ Mocr<oscroro rocyAapcrBerfi of o )TrxBepcr.rrera rauerur M.B.

JIoMouocosa.

Tan n o6pa:ou, concmTeJrr, KoImq,IIra ,{aprr Oleroona 3aetqa(Iaaer

npxcylKAeHltr y.r€Hot crenertr{ Karr4lAaTa 6uonorr.rqecxro< HavK rro

cnernr,lJrbHocrrr L 1. 10. ExoMexamfta r.r 6r-ror+rxeneoru.

Ot[raa.ranrruui ormouenr:

aoKTop xuMr-rqecKrx Hay(,
3aBe,ryrcrqar ra6oparopriefi crpyKrypbr r,r Syrtr{rqrl 6uonorurrrepoe
tDfBy <@eAepa,Tbrcli aayruo-rcmarunecxrai qerrr6r Qrr:ru<o-xrnnrqecxofi
Me,utrI,rHhr rzMeHx axaaeMr4€ IO.M. Jlorryx{Ha @egepa:mnoro ue,{r,rro-
6uorofl4.recroro atetrrctgal
(@fEy @HKII O)C4 rar. IO.M. Jlorryxtlna @MEA poocwr)
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