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<<rlxonepnar rpynnqur PARPI e opranu3allrrn xpoMarltua: crpyKTypHble
nepecrpoftru HyrclleocoM n :t[$errr'I nurr6uropon PARP>>

lro cneqrralbHocru 1.1.10 - <GuouexaHHKa r-r 6noxxxenepnn>>

,{uccepraqu-r Kolrrcrrrofi A.O. nocesueHa Ir3freHI.IIo nlrouepuoi (xponaarltr-

peopraHr8lrorqei) Qyurquu PARPI. 3ra reMarl4Ka B Hacrotlqee BpeMt npr4BJleKaer

3Haqltrer;Hoe BHI-IMaHI4e nccle4onareleft B cBt3I{ c nepcneKTlrBHocrr'Io ucIIoJIE3oBaHut

PARP1 e KaqecrBe MrrrxeHri .qJrr nporuropar<orofi repanru. IIpu groM rpaalllllroHHoe

HaHarrpaBJreHrre uccre,4oBaHui HaLIeJIeHo ua uuru6zpoeauue $epuenraruruoi Qyrrxquu

PARP1, ror4a rar aJrhrepHarrrBHbre MexaHI43MbI, cBt3aHI{6Ie c noreHuI.IaJIbHLIM yrracrrreM

PARP1 s peMo,4ernpoBar{rrr4 xpoMarl4Ha It peryntulrll 3Kcnpecuu reHoB He3aBIrclIMo or

yrracru.f, B penapaqrrur IHK ocralorc{ M:rJIo Ir3) IeHHbIMIr. I4MeuHo s 9ror4 HaIrpaBJIeHI'Iv Ii

6rnu cocpegoroueHbl ycrrJrl4t .{rccepraHTa, u I'IMeHHo 3To HaIIpaBJreHr.re cBt3aHo c

BEIcoKot arrya.'BHocrL AaHHoro uccjle,AoBaHr4s.

[uccepragux Kolrxl,rrrofi ,{.O.

MaTepr4aJ'roB r.r Mero,qoB, pe3ynsTaToB

cocrorrr r.r3 BBeaeHwr, o6sopa :rureparJpu,

r4ccJre,aoBaHr{Jr rr BFIBo,qoB. O6:re4unenue

raruv o6pasou

9KCnepIlMeHTOB,

pe:y:rraroe u o6cyxaeHu.f, B oaI4H pa3AeJr MHe npeacraBJlterct onpaBAaHHBIM, nocro:lbKy

qurareJrro nporle Aepxarr B yMe Bce pa:noo6pa.:nrre yc;roaur

Jlzreparypuufi o6:op npe,4crauser co6oft aocraroqHo ro.lHhri aHa,]I'I3 KaK

c'rpyKTypbr xpoMarr{Ha (c axqeurou Ha HyK;reocoMHoe crpoeHlle I{ ero ponb B peryiItIIHI{

aKTr4BHocrr-r reuoua), rar I{ crpyKTypbl n Qynr<qurl PARP1. Orae:rluble pa3reJrbl

nocB.s[IeHlr crpyKType u Qyxrqun p53 rar< lrnlrenu l'I naprnepa PARP1, css:brgaloluero

noepeNgeuue ,{HK c peryrtlrreii orBera KrreroK Ha crpecc, a raKxe clrcreMe CRISPR/Cas.

flocne4uee BbnIf,AI.IT o6ocHosaHlrrN{ BBIt,ry Toro, uro etptperrunnocrb IrHcrpyMeHToB

reHoMHoro peaaKrr,rpoBaHlit nptMo 3aBl{crrr or xpouarunoroi crpyKTyp;I Marprrllbl' a

ocHoBHag LlAet aBTOpa 3aKJrrcqaeTc{ B Bo3MO)KHOCTTT ynpaBreHfi-{ COCTO'HTTeM XpOMarI'IHa

qepe3 MoAy:rrqmo peMo,4erl-rpyoqefi Synnqlru PARP I . Tarur'a o6pa.:ov, o6sop



Jrr.rreparypEr co3Aaer HanexHBrfi SynAalrenr aJr{ npoBe.4eHrrr

3KcIrepI.rMeHToB. I4: :ruro6:opa JrofrrrHo BLrreKarcT uerlt Ii 3alarru

rlogroMy MHe Itaxeltc-s 6oree JIoflTTIHEIM noMecrl-IT; lix onucaHr.re rrMeriHo

co6crseHHnx

ITCCJIEAOBAHI,I',

IIOCJIE AAHHO|O

pa3.4eJra, a He nepeA HriM.

haea <Marepua.irbr ri Mero.{bD> B nepB}To oqepeAE AeMoHcrpzpyer 6orarrrft

Mero,{uqecKr4ii apceHalr Ar.rccepraHTa, BKJrroqarorqr.rfi pa:noo6pa:nue Mero,{uqecKrre

rro.EXoI6I (au4erenue lr ouucrra pexou6vHaHTHErx 6elxon, penoucrpyKrlri{ H}'rseocoM c

:aganuofi crpyrrlpofi in vitro, aua,ru: .$IK-6e:rKoBErx B3ar4Mone crBur Mero.qoM

perap.{aqfifi e re;re, spFRET). Eonuluncrgo MeroAoB orrr{caHo necrua nogpo6uo, oguaro

orcaHvr. ,{eraneft onruqecrofi cucreusr 4u spFRET MHe floxa3aJrocb He,qocraroqH;rM.

Karlre :rasepnue JrrlHr4rr r4crroJll3oBa u p.nr ro:6yx,4enru? Kar paccuurrrealz

xoeQQuqueumr nepeKpErBaHr{r cneKTpoB 4m spFRET? YqurHeaJricr Jrrr cneKTpaJrbr$Ie

Arrana3oH6r onrr,rqecKr4x grelrenrog? Xore:rocr 6u rarxe yru4err 6olee crporufi

ctarr.rcruqecrui ar{aJrr43 p*yJr;TaroB x3MepeHrafi .

l:raaa <Pesyrr,rarrr n ux o6cyx,{enr,re> cocrorir r.r3 HecKoJrEKnx .{acrefi. P*ymrarr,r

LI3JIaraIorc{ s lrorutvHoi nocJreAoBareJrbHocru: or ,Qyn4arr,reuraJrr,Horo Borrpoca - KaK

PARP1 erriser Ha crpyKTypy H),r{neocoMr,r - K nprrKrraAHrrM acneKTaM - g:aur4oAeicrafie c

p53 u Cas, po;n unru6nropoe. Aarop r4cr1oJl63yer pa:noo6pa:ur,re MoAeJrr,Hbre cucreMbl:

KaHoHriqecKrre HyrneocoMBr r4 rryrJreocoMr,r c BaprraHTaMr.r lcroHoB (II2A.Z),

xpoMarocoMbr, rryKlreocoMrr c pa:nofi 4:rr-rrroi rriHKepoB rr nogur[refi FRET-nap. C:reayer

oTMerrrTL, r{To npoqe,4}?br noryqeHu{ peKoHcTpyl4poBaHHbrx rryKJreocoM c pa3JII.IrIHbIMrr

croicrrauu, onucaHHbre B Marepr4a;rzx r,r Mero,qax, yxe ynoMuHarorcr B pa3AeJIe

pe3ynr,TaroB KaK caMo co6ofr pa3)Meroueect, oAHaKo r{x cJre,4oBaJro 6rr orae:tuo

BKJTIOqITTB B pe3yJrBTarr,r BBI{4/ I{X TpyAOeMKOCTr,r X BaXHOCTIi AJI' BCerO UCCJTeAOBaHI,I' B

qe:rou. Xapaxrep n:aulroAeficrsuq PARP I c rryKneocoMaMri orleH[BaJrcr no rBMeHeHI4Io

noABr4xrrocrn H)'KneocoM B reJre, a BJIIitHIie np[coe4nnenuq PARP I Ha crp]'ro]py

H),KJreocoMBr ataufir3xpoBafiv no rnMeHeHuro curna:ra FRET. Aannrrfi norxon

npeAcraBrrrerc{ eecrua unQoplraurBHBlM, oaHaKo IIo KoHKperHBrM p$yJIETaraM rr l.rx

I{HTepnpeTauL[I y MeHf, Bo3HllKJI[ HeKOTOphre BOnpOCbr.

f ne couaceu, qro xapaKrep nepecrpoeK HyKneocoM npI,I cBs3brBaHr.r[ c PARP I se

3aBr,Icr.rr or cocrana ,ffiK, Bce-TaKIr coorHorrleHl{e Bblcor nI,IKoB Ha puc. 32 u 33



orr[qaercq. A erqe er.r:ya,rrno Kaxercr, qro nJrorqanr4 nog uepnoi fi cxnefi Kpr.iB6]Mn Ha

pr.rc.32 ue panHu. Kar gro uoxer 6rrrr?

Kar npozcxogra:ro 6u peuo4erlrpoeaHr.re rryKreocoM c aJrriHHErM Jrr4HKepoM npri

cBr3btraH tzr PARP I ? 3ror eaNusrfi xonrpo,rs orcy lcrByer.

Bo ecex :rcnepzMeHrax B peKoHcrpyrrpoBarrH;rx MoHoHyKrreocouax seu:6exno

npncyrcrB)'ror ronqrr ,SIK n PARP I cHarrajra B3arrMoneftcrayer c uuvu. B uarugsux

yc;IoBl-rrx KonrIoB Her. Bonpocrr: KaK noB;rrrer 9ro Ha cBr36rBaHr,re PARP nyueocovofi?

CvoNer :rv PARP peMoAenripoBarr, HyKneocoMy B srt4x yc:roeu.rx?

3arcrroqeuue o6 ADP-pu6o:u:rupoaauuu H1.0 4:rr ero eErrecHeHr,rr nprr cB.fi3rrBaHriu

PARP I c HyKJreocoMaMr-r c,Urr{HHhrM nrrHxepoM B6rrJrr.4rrr qepecc}? Karerop[rrHbrM r.r He

no,{TBepxneHo HanprM},rc sKcnep}rMeHl rr,Ho.

B onvcasuu 3Kcnepr.rMeHToB c ll2A.Z-uyxteocoMilMr.r B Te(cre yxa3aHa

KoHrleHrpaqrs PARP1 40 nM, a a o6o:uaveHrrrx K pr4cyHraM (puc.37'1 - 30 uM. llro

npanunruo?

Yraepxgemre o 6o:ree :QQexrrzeHoM cB{3brBar{u}r PARP 1 c l12A.Z-wy.uteocor'tavu

(crp. 94) ne nograepxlaercr p*ynbraraMr.r.

Puc.39 - qro :a 6anAu 6es ,qo6aBreHIax p53DBD noxr;r*orc.q Ha Rl6?

Pnc.45.E - :rerenna He coorBercrByer u:o6paxeur.no!! ! !

Prac.46 - 4opoNru 3 u 6 ne ouuqarorc.n! Ho e nepaoru cny.rae ,4o6aaren rolrro p53,

a Bo BropoM - ToJrbKo HAA+, Kar raroe uoxer 6rrrr?

Pnc. 50 - floqeMy rrpv 40 nM PARP c H],rueocoMofi cB.f,3brBaerc.rr roJrbro o,{Ha

uo:rery:ra PARP (a ne gae r.rJrri rpr4, KaK Ha puc.33)2 Ecstu, KaK yrBepxAaer anmp, PARP 1

no3BoJlter o6pa:onart BbrcoKoMoJIeKJItpHui rounlexc, Hano IloKa3arb crapr reJrt Ha

pr4cyHKe.

flpu ulru6zponauru PARPI, Bbr3r,rBaroueM sQQexr <rpannuHro), MeHrercs

crexr.roMerpr.rr KoMnJrerca HyKJreocoMa-PARP 1 . KaK Bu o6:r.rcHure 4annrrii sQQercr?

Puc. 54f - KaKa{ KoHqeHTpar1rfi PARP I ucnonr,:oearacr? B rerenge r.r B TeKcre He

yra:ano. Kar Brr r.rHrepnperr4pyere Ha6rro,{aeusre 6:n.4u?



floulnao eroro, ecrb ptA MnHopHbrx 3aMeqaHui, Kacarorquxc{ crLIJrr rr3JroxeHl.It v

oQopMneH[r. Z: nux cawru cyrqecrBeHH6rM npeAcraBirrerc.,r oQopnrrenru cnucra

rrr.rrr-rpyeMofi nr.lreparypbr: B reKcre cc6r.rrKr,r ganu a Sopvare (Aarop, ro,q), a cnucott

cQopvarzpoaau no fOCT, r.e. 3aro:rorox, Aarop, Brxogurre 4aunrre. Taroe

oQopMJreHI-Ie oqeHL Hey,{ooHo, creaoBturo obr Jrrroo B TeKcTe yKa3bIBaTb HoMepa ccblJloK,

:rn6o a crucxe QopMarlrpoBarb ccbrirKn HaqlrHat c aBTopoB.

B rercre o6napyxnraercx ,AoBoJrr,Eo 6olrruoe KoJrr{qecrBo onerraroK, napyuenui

cofjlacoBaHrtr .{acret npeAnoxeHrxl, HeyKJIIoxIix nepeBoaoB aHmo.[3brqHLlx repMI,IHoB,

napyneunfi Qopuarnporauur. Ha puc.5 NLS (nuclear Iocahzahon signal) ouu6ovno

o6osHaqeH rax <<NSL>>. Puc.20 u 21 gy6rup}ror apyr Apyra. 3ru neaoqerur neuuoro

cHrDr(tuor B IIeJIoM noJloxlirerlHoe Bneqarrenue or pa6oru, yKa3brBarr Ha HeKoropyo

ToponJlvBocrr na @raxa:rtnofi craalru no.4roroBKr4 K 3alrl.rre, Ho cMLIcJr npn 3ToM He

I4CKaXaroT.

Taruv o6pa3oM, yKa3aHH6re 3aMeqaHu.f, He yMiurror 3HaqltMocrl4

,qrrccepraqr.roHHoro lrccJreaoBaHr.rr. ,{rccepraqux orre'raer rpe6onanu.sM, ycraHoBreHHbru

Mocrogcrlrna rocyaapcrBeHHbrM yHrrBepcl-ITeroM uuenz M.B.,rlouonocoaa x pa6mav

no4o6noro po,Aa. Co4epxanrze ,{[ccepraqrtr coorBercrByer cneu]ranbHocrl.I 1.1,10,

<<Euovexanuxa u 6uounxenepun> (no 6uoloruvecxm nayxaru), a raKxe KplrrepntM,

olpe,qeneHHrrM nn. 2.1-2.5 lloloxegll{ o npuc1atreHllli yqeHbIX crelreHefi e MocKoscKora

rocy,4apcrBeHHoM yHrrBepcxrere ItMeHIr M,B..IloMonocoga, ,{ucceprarryounoe

IiccJle,qoBaHrre oSopuneno corrlacHo rpe6oaannru floroxenri{ o coBere no 3auII{Te

rrcceprauui Ha coflcKaHlre yleuoi creneuu KaH,4I.{,[ara HayK. Ha coucKaH e fleHot
crerreHr.r noKropa HayK MocKoBcKoro rocyAapcrBeHHoro yHl.IBepclrrera rrMeHI.I

M,B.,{o}roHocoea.

Taruv o6pa.:oru, coucrare:t Kotrxuua ,{apu O.irerorua 3acnyxl,IBaer nprrcyx.qeHrxr

y'reHofi creneHra Kat4v/;ara 6uolonaqecxllx HayK no cneqraJll'Hocrl.t 1.1.10.

{<-bI.IOMeXaHHKa Ii OUOUHT{eHeDI.I-$),

OQuqna.rrnui onnouenr:

,{orrop 6ao.noruuecKnx HayK,

4

3aaegyoqlrft or,4e:rona,



HI,II,I 6uemo-xuMrz'recxoft 6uororrur uvenr.r A.H.Ee:roseocxoro
Mf Y luraenu M.B.Jlovonocoga

Knpeea I,lropr tr{ropearv
1? 16 )016

IIOHTAICIHEIC,IIAHHEIC :

e-mail:
Cneqraa-nrnocm, no Koropofi ot[raquarBHbrM orrrro:
3alquuleHa lr.rccepraqur: 03.03.04 - Kneroqnat 6r

Agpec uecra pa6mu: 119234, r. Mocrna, p-n. JIer rp.40
MIY urraenu M.B.Jlouonocona, HIIZ @XE nr.renr .--.-,.---vr!rur v
Ten: +7 4959395 528; e-mail: kireev@belozersky.msu.ru

Ilogm.rcr corpy4ulrr<a Htr4Z @XE suenu A.H.Eeno3epcroro I4.ll.Krrpeeaa ygocronep-no:
p)'(oBoA[rent(a,Epoabri pa6orHul(
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