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oor4rlr4AnbHbrrz
ne4ylleii opraHH3allvrvI Ha Al4ccepralluro Koporxonoft .{aprn ,ftrararpueBHbr Ha reuy <polr

HoBoro 6e.urca xoJroAHonpoBHbrx c-Answer B peryJrflrlrrr fiyprrHsprnqecnoro u FGF

crrrlraJrbHbrx uyreft IIpI| pereHepaqrru r.r B pa3Blrrr.rrr Mo3ra), flpeAcraBnennofi Ha cor4cKaHr4e

y.reHofi crerreHr4 KaHAraAara 6nonorraqecKl{x HayK

no cnerlviurbHocrlr 03.0 I . 03 - <MonexylrpH€ur 6uororus).

Pa6ora nocBfilqeHa LI3f{eHI4Io MoneKyupHbrx n $ra:uonoruqecKr.rx QyHxqufi He
rI3BecrHofo paHee 6elxa - [poAyKTa reHa c-answer, [cqe3HyBrlero y re[noKpoBHbrx
IIo3BoHoqHbrx B xoAe sBonIoIII4I4 Ha .4Blx MoAentx: (1) r npoqecce piuBrarr,rq Mo3ra u (2) npu
pefeHepaIII{I4 KpyrIHEIX [pI4AarKOB TeJra y mlloprleBoft nxryurxu xenopus laevis, ena6puontr ra
rI4rr[HKu xoropofi flIjlr'Irorcs Kracc[qecKI,IMI4 Mo.uer-flMvr ArlsLrg;,.treuLrfl,coorBercrBeHo, paHHero
oHToreHerl4qecKofo LI noBTOpHOTO pefeHepaq?roHHofo pa3Br,rrr{fl y [o3BOHOrrHbrx.

Arcrya'rsuocrB TeMbI lrccJreAoB a*v,,.. cleryer orMerl4Tb, qro r4ccJreAoBaHr,Ie ,'pEqrIH
yrparhl cnoco6socrll K pereHeparJukr KpyrlHbrx [pr,rAarKots TeJra rerrJroKpoBHbrMr4 xr{BorHbrMr.r H
rlporpeccl4BHofo pul3BI'ITI4s y HIzx IlepeAHero Mo3ra, npercraBn{er orpoMHr,rfr rasrepec AJr.tr
$yu4alraeuralHrofi HayKI4. flosrolry pa6ora, nocBrrrleHH as. Lr3yqe1vrro re'oB, BoBJretroHHbrx B
AaHHbIe llpoqeccbl y xonoAHOKpOBHbD( rIo3BOHOqHbrx, qpe3Bhrqafiuo aKTyrurbHa. vvu$rnar saxr
I{Cqe3HOBeHI'IS C-Answer y rennoKpoBHblx W oAHOBpeMeHHO yqacrrryfl c-answer KaK B
pereHepaIII4I4' TaK I{ B paHHeM pa3BarI'II{ Mo3ra y xonoAHoKpoBHbx, r{3freHl{e MexaHr.r3MoB
$ltrxqr'roHLIpOBaHI'Is c-answer BaxHo Anr pe[reHras oAnoft Lts Haa6onee Macrrrra6Hrrx npo6neu
3BonloulloHnofi 6zonorLrr4 - BbuIcHeHa{ MexaHu3MoB gBoJlrorluu cnoco6nocrr{ K pereHepallr4rr r{
nporpeccuBHoro pa3BLr"rkrfl' roJloBHofo Mo3ra y [o3BoHotrnrx. fen c-answer [orroJrHr.rJr pflA paHee
Ia4enruSuqI4poBaHHbIX n la6oparopvll MonerynspHbrx ocHoB eu6pr.roreue3a feHoB (agl, ras-
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dval. ra's-dva2, fp4), norepq Koropblx B oBonroqur4 MofJra crarr, ocuosofr anx npeo6pasoeaFrrifi s

MOneKyntlpHo-reHeTfirlecKI4X MeXaHI43MaX pefeHepaqr4]I rz pa3BI4TI4S M03fa.

Hay'rHan HoBI{3Ha Aausofi pa6orr'I, ltpexAe Bcefo 3aKrloqaercq B .r.oM, rITo BrrepBbre

oIlHcaH nen:secrurlit paHee feH c-ons;\4)er. [anntrit feH 6u:r o6Hapyirceu c rroMo[Ibro

6aouHQopvarl4rIecKofo MeroAa, parpa6oraHHoro A.f. 3apaficxuv coBMecrHo c KonneraMr.{ H3

tr4ucraryra npo6:relr nepeAar{u rau$oplraquu r4M. A.A. Xaprenuua, HarrpaBJreHHoro Ha

IlpfiIlenbHblfr noplcx feHoB, ucr{e3HyBIxLIX B xoAe 3Bonrorlr4lr y rennoKpoBH[,rx rro3BoHor{Hr,rx, Ha

ocHoBaHI'II4 frrrlore3r'I o roM, r{To fiorepq cnoco6Hocrrr K pefeHeparlkrkr rrpu*ar*oB TeJra r{

ilporpeccHBHoe pa3BLITI4e rlepeAHefo Mo3ra y rerInoKpoBHEIX rlo3BoHorlHbrx MolKer 6rnr

o6yc.;roueHo norepefi ueroropblx reHoB B 3Bonroqvn. B sacroruefr pa6ore B xoAe u3yqe11fl

(lra:uoloruqecKnx I'I MoneKynqpHblx $yHxqufi oAHoro n: o6HappKeHHbrx AaHHbrM MeroAoM

feHoB - c-answer BrIepBbIe 6bt:ro noragaHo, tITo c-anst4)er oKcnpeccupyercr B xoAe pereHeparlr4r.r

xBocra 14 [orIKI4 sa4Hefi KoHeqHocr]'I fonoBacrl{KoB, a raKxe B nepr4oA paHHel'o pa3B1Tkrfl Mo3ra.

6tt.no ycraHoBneHo, trro yrracrue c-Answer B pefeHep a\uu Lr pa3Burnu Mo3ra urnopuenoit

rlsrylllKI4 o6yc:ron:reHo ero n:aunto4eficrBrreM c peqenropanrr.r SamopoB pocra $u6po6nacron,

FGFRs, H peIIerITopoM nypuHoprllqecKoro cr4rHaJrbHoro rryrr,r - P2ryL Bnepnrre rroKa3aHa

yHHKanbI{ocrb MoJleKyllpuoit polr'I c-Answer, qBJlqlorr1efoc.s rpaucnreu6paHHbrM MoAynflTopoM

aKrI'{BHocrIT pellerropoB pa3nl4qHbrx rr4rroB RTK (FGFRs) u GPCR (P2ryl) oAHoBpeMeHHo.

Taruu o6pa:olr, e pa6ore 6ul nnepnbre onr4caH orr<pr,rmrfi, orcyrcrByrouufi y rennoKpoBH6rx

)I(i'lBorHblx, MoAyntrTop Irypr,rH3prr{qecKofo LI FGF c}rfHarTr,Hbrx nyrefi, c-Answer, u

cpopl,rynupoBaHa rr4rrore3a o6 ero ponrr B 3Bonrorlr4r4 rro3BoHorrHbrx.

3naqrlmoclb pe3yJlr,TaroB A,'Il HayKrr u [paKTr{Kn. B xoAe pa6o6r 6ruu flonylreHbr

cpyu4avreuraJlbuble AaHHbIe o cI4fHa,rbHbIX KacKaAax, pefynr4pyroruux pa3Barrre [epeAHero Mo3ra

H paI{HI{x 3TarIoB npoqecca pereHepauHr{, r{To BHocr4T cyqecrBeHntril eKna4 B noHr.iMaHr4e

6agoerlx MexaHH3MoB pasBvrrnfl. Mo3fa H pefeHepauul4 KpyrrHbrx [pr.rAarKoB TeJ]a no3BoHoqH'rx.

tr4ccreAoBaHax $yuxquit c-o.n.swer LIMeIor He roJrEKo BalKHoe {ryn4anrenraJrrHoe 3HalreHr4e, Ho r{

npLIKnaAHOe, IOCKOJIbKy BLIqBneHHbIe cIItHarTbHbIe KacKaAbI yrIacTByIOT He TOJIbKO B npOUeCCaX

pauneit :lr6pIlona,rtuofi uu4yKIII4I4 I{ pereHepauau rroBpexAeHHbrx rxaHefi H opfaHoB B3pocnofo

opralll{3Ma, Ho I{ B aKTI4BauLrr4 rryna crBoJroBbrx KJreroK, B rrpoqeccax oHKorene:a. 
'faxr.ru

o6pa:ov, rIoHI{MaHLIe MexaHlz3uon $yur<qrroHr4poBaHrrs. c-answer Mo}r(er B [epcneKTrrBe crarb

Itr'llottoM B JlerleHrrLI Psla :a6olenaHufi, cBq3aHHbrx c rpaBMaMr4, uefipo4ereuepaqnefi,

:LloKaLIecTBeHHbIMI'I uoeoo6pa:oBaHIrgMl4, crapeHl{eM. flo.nyveHHbre B xo4e pa6orbr AaHHbre ilo

e:altAaoAelicrBlrro c-Answer c peqenropatvru P2ry1 u FGFR5 Moryr 6sn6 acnoJrb3oBaHbr AJrs

6uotte4uqnHcKlrx uccneAoBaultfi, HanpaBJreHHbIX Ha co3AaHr{e repaleBTuLleoKlrx noAXoAoB K

JTeLIeHI'Ilo :a6o,reeauuii, cn.a:auublx c Hapy[reHHrMLt n rpyHrcqlloHrrpoBaHur4 P2ryl u FGFRs



peqenropoB. tr4:yuenze SyHxquouupoBaHl4f, c-Answer, yrpaqeHHoro B xoAe 3Bonroqriu y

TennoKpoBHbIX tI03BoHorrHbIX cnoco6crnyer 6oree rny6oxonny rroHrrMaHHro MexaHH3MoB

ai(rLlBalllil4 pefeHepauHH y no3BoHoqHbrx r.r BbrrBreHl{ro ee KJIIOqeBbTX gTarIoB, a raK)Ke Mo}r{er

6rnt no,re3Ho An.t{ ycraHoBneHufl. rrpv-uvrr rlorepl4 cnoco6nocrr.r K pereHepaul4r{ xoHe'ruocrefi y

TennoKpoBHI,rx [o3BoHotIHbIX, B TOM qI{CJIe IIeJIOBeKa, r{To Mo}I(eT I4MeTb [paKTI4LIeCKyIO

3HaqrTMocrb AJrr pereHeparr4eHofi \aeAurlr4Hbr.

Ilnccepraqus I43nolKeHa Ha 108 crpaHl4llax MarrrrrHorrucHofo TeKcra r{ cocrorrr rr3

cneAyIorUI4x fJraB: BBeAeHI4e, o6:op nl4Teparypbl, pe3yJrbrarbr, o6cy>n4eHue pe3yrrbraroB,

BbtBoAbI, Marepl4anbl Ir MeroAbr. Cnucox nr{Teparypbr BKr}oqaer 117 racroqHur(oB. Pa6ora

co.[eplrlir 31 pI4cyHoK. B rJIaBe O6:op Jll{Teparypsr aBrop aHanr{3r4pyer pa6oru ro

uccneAoBaHI4Io feHerl{r{ecKlrx MexaHI{3MoB 38OJII0UI{OHHLIX u:veuenuft y rIo3BoHor{HbIX,

MexaHLI3NIbI OHTOfeHeTI{rIeCKOfO 14 3BOIIOUI4OHHOTO pa3BI{TI4f, rlepeAHefo Mo3ta rIo3BoHor{HbIX,

NloneKyntpHo-reHerl4tlecKlre MexaHI43MbI paHHI{x 3Ta[oB snr.rir,rop$Hofi pereuepaur.ri{ KpynHbrx

rpHAarKoB Tena y rIo3BoHorIHbIX, a raK)I(e yAenqer oco6oe BHpIMaHHe pa6oratr, B Koropbrx

pa:6rlparorcl cllrHarTbHble IIyrI{, aKTLiBI4pyeMbre Saxropanrra pocra cpu6po6lacron LI

BHeKTeTOLIHbIMII nypUHOBbIMIr HyKneOTkr[aMr4, KaK Ba)r(Hbre pefynrTopbr paHHero pa3BHTr4s. Mo3fa

rt pefeHepaIII4I4. Kpoue roro, or4emnufi pa3Aen nocB.sureH oco6enHocrq\4 [pHMeHeHr4s

rexlroJlofuu CRISPR/CAS9 reHHoro HoKayra Ha MoAenu :u6puonoe Xenopus lctevis. B r:raee

PE3yJIbTATbI npeAcraBneHbl ronyqeHHble aBropoM AaHHbre o nepBrrrrHofi crpyxrype 6e;rxa c-

Answer, o Ar{HaMIrKe oKcpeccur{ KoA}rpyrculero efo feHa B :rrr6puorene3e rr [pr4 pereHepaquu

KolleqHocreii u xeocra rvrrl4Hox runopqenoil rqry[rKu, AaHHr,re uccJreAoBaHux ftu:rzo:rorz.recxofi

I.{ MoJleKynnpuoii QyHxquu 6elxa B 3Trrx npoueccax, a raK}r(e no ero BruqHr.rro Ha aKTHBHocrr)

FGF- rz nypuH3prllLlecKofo cHfHaJIE,HbIx nyrei.r. [auurre nonyqeHbr aBTopoM c r4crroJrb3oBaHr{eM

coBpeMellHLIX noAXoAoB u MeToAoB I4ccne4onaHufi, TaKIIX xax: [II]P B peanbHoM BpeMeHrr,

ru6pra4r.r:aqux in situ, I4H:beKUIru B 3apoAElr[u nqfyrrKu cr{HTerur{ecr(Hx rtlPHK u

aHrI{cMbIcJloBbIX onHroHyKneorl4AoB, rennrrfi HoKayr c rroMoulbro cr{creMbr CRISPR/Cas9,

onpeAeneHue aI{rI4BHocrH cI{fHaJIbHr,IX nyrefr c nouorqEro peloprenofi roncrpyKut{u Ha ocnoBe

nrouncfepa:r'I. Pe:ymrarbl cBr{AereJlbcrBylor o6 ycnelrHoM perxeHrrrr rrocraBJreHHbrx 3alaq.

focronepnocrb rloJlyqeHHbrx pe3yJrllTaroB He Bbr3r,rBaer colrueulrii. C.ne4you1 afl rrraBa -

O6cyxgeuue pe3yJrbraroB o6ocnoerreaer nonyqeHHbre n pa6ore Brrnogrr, Bbrrexaroulue Lr3

npelcraBneHHEIX AaHHbIX I{ rloJrHocrbro orpa)Kaloqne pe3ynbrarbr npoBeAeHHbrx rTccJre4onauui.i.

Marepuaru 14 Mero.4bl rI3JIox(eHbI rlerKo, noJrHo. B cnr.icxe nnTeparypbr npeAcraBreHbr Bce

rlr.rru pveMbre pa6orrr.

PexomeuAal1ulr rro rrc[oJIb3oBaHr{to pe3yJlbraroB AHcceprarlrrr{. l lolyveuHue aBTopoM

AaHHbre l{Meror 6om,nryro Hayr{Hyro IIeHHocrb Anr rrpoABHr(eHHq noHr{MaHa.fl MexaHn3MoB



pallHefo pa3Butr4fl. Mo3fa 14 pefeHepaul{oHHblx Mop(hofeHe3oB y rro3BoHoqHbrx 14 Mofyr SErTb

pel{oMeHAoBaHbI K rrcrroJrb3oBaHl{ro B npo$r4nlHbrx 6r4onorulrecKr4x 14 MeAr4Ko-5uo:roruqecrux

I4ccneAoBaHntx, HanpLIMep, n @e4eparbHoM rocyAapcrBeHHoM yqpex(AeHnu HayKu Wncruryre

6uooprauu.{ecKoil xI4MI4I{ uv. AxaAeMI4KoB M.M. lllerr,rqxr.rHa u IO.A. Oe.rraHHraxosa PoccuficKofr

aKaAeMHL't HayK, Mocxoncrov rocyAapcrBeHHoM yHr4Bepcr4Tere r{M. M.B. JlonloHocona,

@eAepattsuoM rocyAapcrBeHHoM yqper{AeHrl4 HayKr4 Izlucruryre 6uoloruu pa3Br.irr4q llvr. FI.I{.

Korruoea Poccr.rfrcxofr axa4erraur{ HayK, Oe4epantnoM rocyAapcrBeHHoM yrrpe}KAeHr4v HayKn

tr4uclnryre MoneKynflpHoit 6uoloruu LrM. B.A. 3urenbfapra Poccrlficxofi axa4er,rur4 HayK r.r B

ApyrLIX orerrecrBeHHr,Ix H :apy6exnux Hayr{HbIX yqpexAeHlzsx.

IlpunqunraaJrr,Hblx :anreqaurlfi IIo Al{cceprarlur4 Koporxoeoit flapsn [naurpuenHbr Her,

Ho BO3III4KJII4 HeKoTopble iloxenaHl4s ro galr,HefiureMy npoAonlr(eHr4ro r4ccneAoBasras. Errlo 6rr

oLIeI-Ib I4HTepecHo Ant nonHorbl KaprI{HbI rlpocneAl4Tb aKTr{BHocrb lrccneAoBaHHofo 6e:rxa npu

.IacruqHofi yrpare pereHepallIaoHHofr cnoco6uocrr4 B npouecce pereHeparlr4r.r KoHerrHocrr{ B

nocrpecpparrepHrrfi repl4o.4 oHrofeHe3a y mropuenofr rmyurKr4 - HerrocpeAcrBeHHo nepeA

naerauop(to3oM H AzLIIee, Kofla Bo3MoxtHo roJIbKo o6pa:oeaur4e noKpbrroii xox<ei.r xptrqeeoit

crTnKynbr. tlro Kacaerc.f, HeKoropblx ocpopuure:rbcKlrx HeAoqeroB, To Molr{Ho orMerr4TE,

Hexoropbre H3 HI{x. Xore:rocr 6rt cnucon coKpauleHr4ft nu4err B Haqane pa6omr; B rraBe

Marepr4anbl 14 MeroAbI nyllme 6uro 6;I coeAIrHI{Tb xapaKTepr{crr.tKy o6rerra u MaHr{[yrrqprr4 c

HHx4, He paz6vuat H3JIolKeI{ue orncaHl4eM ApyrLIX MeroAoB; pflA unnrccrpaqr,rfi 6111 611 6o:ree

uudtopltarueeu [pI4 6oree paquouamnoil KoMrIoHoBKe rr 6o:mmefi rrerKocrn B r]oArrrrcu,

Bclpellarorcq norperrlHocrlr 14 B cIIHcKe nr4Teparyprr. I4 He cneAyer yuorpe6nxrb Br,rpa)KeHne

(oKclrpecca.q 6enKoB) - oKcrlpeccupyercq ren. OAHaxo, Bee orMer{eHHbre HeAoqerbr He cHrrx{aror

o6ruero xopottlefo BIIeqarJIeHI4.[ o pa6ore, TaK]Ke, KaK H orAenbHble crr4JrlicrlrqecKrre

ilofperuFlocrl{ He Brr4qror Ha noJlororrenbHy}o oIIeHKy Ar4cceprarluosnoii pa6oru.

3AKJIIOqEHI4E

Ha ocuonaHl{I4 Ir3JIo}KeHHofo Bblrle Mo}I(Ho cAenarb BbrBoA, qro At{cceprauuoHHa.q pa6ora

I{oporxonofr flapsu [nurpzeeHbr Ha reMy <<Po"rr HoBoro 6elxa xoJroAHoKpoBHr,rx c-Answer n

pery!'Iflurlu flyplrH3prrrqecKoro u FGF clrrHar'IbHbrx nyrefi [pu pereHepaqrrlr H B pa3Br.rrr{r{

rvlo3r:'r)) uBrterct 3aKoHqeHHofi uayuuo-i<eania$uxaquoulroi.r pa6orofi, e roropoi.r co4eplKr4Tc.fl

perreHlre 3aila\1r4, uvercllefr cyqecrBeHHoe 3HatreHre trns, pa3Br4Tuq HccneAoBatvfi. s o6:racru

MoreKyn.flpuoii 6uo;rorr4lr pa3BI4TIrt, HaIIpaBJIeHHbIX Ha LI3yLreHue MoneKynf,pHr,Ix-reHerl4r{ecKr4x

MexaHr.I3MoB 14 cI,IfHa-[bHbIX KacKa4oe, ueo6xoAI{MLIX Anq paHHero pa3Burl4q KoHer{Horo Mo3fa I{

pef eHeparlr4H npr4AaTKoB TeJra y xonoAHoKpoBHbrx rro3BoHoqHr,rx.

Co4epxtaur4e Aucceprarrun rroJrHo orpaxeHo n anrope$epare.



flannax pa6ora lorrHocrbro coorBercrByer rpe6onauurlr <lloroNenns o

npacy)r(AeHrrrr yqeHbrx creneHefi>, yrnep>xleHHoro nocraHoBJreHr{eM llpanHre:mcrea PO or

24.09.2013 r. J\b 842, ltpeAbflBnfleMblx K AI4ccepraIII4flM, rrpeAcraBneHHbrM Ha co]rcKaHue yveHofi

crerleHl4 KaHII4Aara HayK, a ee aBTop 3acnyxllBaer nprzcyxAeHufl rlcxouofr crerreHu lr.anpllr4ara

6zo:roru.{ecKr,rx HayK rro cnequanbHocrlr 03.01.03 - <MonerynflpHas 6uororus>.

Orsrm cocraBneH npo$eccopona rca$. ev6puororr{r4 AoKToporu 6uororuqecKux HayK

npocpeccopou foruqeHKoBblM B.A. z BeryuII4M HayrrHbrM corpyAHrrKon rcaQ. sv6puolorrau,

x.6.u., cr.H.c. Eyp:raxoeoft O.B. Orsrre o6cyn<4en 14 [pr4Hqr na on-line 3aae1aHzn xaSegprr

on6puororr.ru 6uororuqecKofo tpaxynmera O|EOY BO <MocrcoscKr,rfi rocyAapcrBeHsuft

yHplBepcpITer HMeHIa M. B. Jlonouocona> 31 anrycra 2020r. Ha:ace4aHr{r4 npr4cyrcrBoBa,ru

2_L rIeJroBeK uz 24 Hayr{Ho-ilpenoAaBarenbcKoro cocraBa xa$e4pu. Pe:y:rsrarrr foJrocoBaHr{r:

(3a) - 2L qeJIoBeK, (rporl4B) - Eer , (Bo3Aepxancr) - Her . Ilporor<ol J\& 7 or 31

aBrycra 2020 r

3ane4yrorquft xaQe4pofr snr6praoJrorr4u
6uo:roru.{ecKofo $ary:nrera O|BOY BO
<Mo cxoscKrafi rocy4apcreeHnrrfi yHnBepcr4Ter
r{MeHr4 M. B. Jlouonocona>,

Aor(Top 6 n o,roru.IecKr4x HayK,
r'rneH -KoppecnonAeur PAH

Of EOy B O <Mocr<oecrufi rocyAapcrBennr,rfi yHuBepcr4rer
r{MeHr{ M. B. Jlonronocona>
I I 999 I .  Mocxea. JIeu n scxue ropu. g. I
Ten. :  (495)  939-10-00
@axc: (495) 939-01-26
E-maiI : info@rector.msu.ru
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