
OT3bIB

o$uqzanrnofo o[rroHenra AAauefixo Izlropx ?Iropeeuva

Ha Ar{cceprarlurc Opnona Enrenus EsreHreeuqa

<CercpernpyeMas MeraJrJronporer.rHa3a Mmp3 KaK peryJrnrop crcefiJrr{Hra cucreMbr
rvropQorenerurrecKnx rpaAr.reHTon 6enrcos BMP/Chordin/tr{oggin n panueu elr6pzoreHe3e

rufloprleBofi lnryurru Xenopus laevis>>, [peAcraBneHnyro Ha corrcKanze yuenoft crerreHr4
KaHAIz.Aara 6Iaororz.recKux HayK rlo cleqrraJlbHocrr{ 1.5.3 - <MolerylflpHas.6zororras)).

Arcryansuocrb reMbr rrccJreAoBaHus

flonulranue MexaHlI3MoB onpeAenrrcrqux nocJreAoBareJrbHoe rraacrura6rEpoBaHr4e (crefinzHr) ra
lcoueqHrrft pa3Mep rena pacryulero eu6prloua rBnrercr BaxHbrrra 6uonorzqecKuM nonpocou. B
caMoM .4eJIe, KoHe'rHrrfi pinMep au6pzoHa BrLIser Ha .U.rHirMr.rxy $opunpoBaHr4r opraHoB, r{x
B3aI4MHoe pacllonoxe}J.vle v $yurquouanbHocrb. Kporrae roro, pa3Meprr elr6puoHa onpeAersror
cKopocrb n ycrofiuranocrr ero pa3Butkrs.. B KoHerrHoM t4Tore, npoqecc enr6puoreuesa
3aBepilraeTct IoBeHLIJIrHrIM XIIBoTHIIM, pa3Mepbl TeJIa KoTopofo Totrno rrpracrroco6lenu x
SKoJrorl4qecxofi uprrue AaHHoro BvIlla, tITo B cBoro oqepegr, xpafiHe BaxHo Anr BbrlrlrBalus.
MonoAoro opraHl43Ma I{ npoAonxeHlrr poAa. AHoualzu pa3Mepa rena Moryr npHBoAr4Tb K norepe
KoHKypeHTnocnoco6nocrll B paMKax ecreccrBeHnoro or6opa. B cooreercrBr.rll c grHM, pa3Mep
TeJIa IoBeHLIJIrHITX I{ B3pocnblx XI,IBOTHrIX flBfreTcg. AoCTaTOrrHo Cra6zlrublM r,I reHeTr4rrecKu-
orlpeAenteurnr (paxrpoM HecMorpt Ha BKnaA cpeAbr H Bo3MoxHbre BHerlHr,re BJrr4rHrrfl" Ha
AI{HaMI{Ky pocra. Bonee rny6oxoe [oHI,IMaHI{e MexaHr,r3MoB KoHTponfl prrMepa eu6puoua z
IoBeHI4nbHofo xlrBoruofo no3Bonr4T nyqrrre ocMbIcJII4Tb uo6alrnufi 6uonoruqecxufi Bonpoc -
IIoqeMy Bce xkIBorHble raKue pa3Hbre, BKrloqar rrx pa3Mep, a raKxe xar raxofi eaNHHfi rrapaMerp
KaK pa3Mep MeHqerct B xoAe gBonroq[oHHhrx aAarrragufi - KaKr4e reHbl Ir MotIeKnr,I rBJr.srorcfl B
STOM cnygae 3BonroquoHHblM cy6crparou. Tarxe, noHI4MaHrze MexaHLI3MoB, orpaHr,rqraBarour4x
HopMuulbHhlfi poc:r, Moxer Aarb HoBbIfi Iaunyrlc B orHorrreHuu :accne1onanufi nplrpoAHbrx
rIpIrHIIrInoB, rlporl{Bo.{eftcrnyroqux pa3BI4TIlrc 6ecronrpoJrbHoro pocra rKaHr4, KaK, Harrpr.rMep,
B cnyqae paKoBbrx o6pa-:onanuft.

Oauoft Il: cylqecrByloqux npo6nerra B rr3f{eHr.ur KouTpon.fl uacrura6upoBaHr4r opraHoB u o6ulero
piBMepa eu6puouon flBnnercg. cJloxHocrb roqHoro ficcreAoBagr,I-f, rroreHu]ritJrbHbrx
MoneKyJUIpHbIX I,I KnerorIHbIX MexaHr,r3MoB B Ar,rHaMrlre. PagszeaJo[Iuftcs enr6pnon rrocrorHHo
MeHterct, v nIrfl rIoHI{MaHI4s 3TI,IX lzgIrleHeuIafi rpe61'rorcr BbrcororoqHble MeroAbr Lr3MepeHr4s
$yuxqraonanbHbD( sKcrleprlMeHTanbHbrx nos4eficrnnft u ux aHarrvga. K rorvry Ne, ireo6xoAr4Mo
yql{TblBarb BJII4trHI4e pa3nrIrlHbrx xou6znaqnft QaxropoB, TaKr{x KaK reHerr4Ka, oKpyxaroqzur
cpeAa v Halfi4rrue n[TareJIbHbIX BerrlecrB, Ha MexaHr{3Mbr, KoHTponupyrcq}re o6rqzft pa3Mep r{
uac[rra6 oprauoB ervr6puona. Taxxe eo6xoguruo Bbulcnlrrb, KaK pa3nlrqHbre KrerotrHbre H
MoneKyntpHble flpoqeccbl nsaurvrogeficrByloT Ha pa3Hbrx ypoBH;rx 4.nfl o6ecne.{eHz.f,
cofnacoBaHHoro pocra L{ [ponopqr4oHaJrbHoro pa3Br4Tr.rr Bcex qacreft u rrasefi ena6pnoua, rar
Ha3blBaeMoro <crefinzHra>. 3ro rpe6yer KoMIIJIeKcHoro [oAXoAa K r.r3yqeuzro sToro Borrpoca,
BKJIIoqaII reneruuecKLtfi, 6uoxuuuqecKIafi, MoneKynflpno-6uonoru.recxufi u $usuolorraqecrrafi
aHanr.I3.

Pa6ora Al{ccepraHta, Enreuus EnreHrenuua OproBa, rrocBrrrleHa Bnr{rHr4ro reHa-creft:repa
MarpI'IKcHoft ueranlolporea3bl-3 ua perynrrlr4ro rrarrepHa srr.r6puoua urnopqenofi nsrylrKr.r npu
BHeIIIHeM no:4efrcreuu Ha ero piBMep. Lley-renze npoqeccoB .perynrqr.ru narrepHa rrpr4
oneparl'IBHoM I{3MeHeHLII{ pirMepa eu6puona flBJrrercr oAHofi ns rJraBgbrx reM
3Kcnepl4MeHrallnoft eu6puoloruu c MoMeHTa ee [orBJreHr4q, [r orrucanrre v rrorrcK
MoneKyntpHblx MexaHpI3MoB raxofi perynqllllu cocraBnrer o.{Hy r{3 Hau6olee rpyAHbrx 3aAaq
6zolorun pasuwrus. B paccMarpzsael{ofi pa6ore 6ruo BbrcKa3aHo u o6ocHoeaHo



lpeAnonoxeHrre, tITo u3MeHeHrre pa3Mepa 3M6pI,IoHa [oBreqeT 3a co6ofi cl4JrbHoe r43MeHeHI4e
KOHrIeHTparIrrr{ c[erIr{aJIbHbIX pefyJurropoB, HuBBaHHbrx B paoore cKeftnepaMr4, u 3To r,r3MeHeHHe
Moxno 6yaer BbuIBLITb c rroMolrlblo oMrrKcnbx rexHonorufi, B .4aHHoM cnyqae c noMollbro
TpaHcKpr.rlroMHoro ceKBeHr,rpoBaHvs.. Eoree toro, 6un LI3f{eH MexaHr.I3M Aeitcrr,us. oAHoro LI3

cxefilepon - Marpr4Kcnoft uerarnonporea3bl 3. BrrssreHne noAo6nrrx crefirepon, 6esycJloBHo,
6rrro 6rr BaxHbrM rrrafoM K orKpbITLIIo HoBbrx cnoco6os peryJrrrlm n eu6puonax, IIo3ToMy
aKTyanbHocm 4annofi pa6oru HecoMHeHHa.

Hay.ruan HoBrr3Ha rr [paKTr{qecKafi 3uaqrrMocrr pa6orrr

B .4asHofi pa6ore BrrepBbre rroKa3aHo, rrro cyuecrByrorlr4e MoAenn svr6puonarsnofi peryrxquu
HefiBHo noApa3yMeBaror HtuIIa.rI4e oco6Hx BeIrIecrB, rrpe[MyrrlecrBeHHo 6elrcoe, Ha3BaHHbrx
crefilepalrvr,rrbfrKoHrleHTparlrr-r cr.rJrbHo MeHfierct Bo BpeMr perynsrlfiu. 3ro yrnep]KAeHrae Aanee
paccMaTpr{Bzurocb B KaqecTBe rr,rrroTe3br, Ha ocHoBaHr4r.r roropofi 6rur npe4[pr4HsT nor4cK
crefi.nepon B xuBbrx clrcreMax. llocronrry I,I3MeHeHlre KoHrIeHTpaqr.rH 6eruca Moxer
perynr.rpoBarbc . Ha rpancKplrnqlroHHoM ypoBHe, BrrepBbre 6rur nrr6paH MeroA Bbrrrr4Tarorqero
cKeBeHr,rpoBauvrs.TpaHcKpr{[ToMoB elr6pnouon mnopqenofi JrrryrrrKlr, rAe cpaBHr{Bu}Jrr.rcb ypoBHr{
oKcnpeccnr{ PHK n o6rrqHHx eu6puouax; u ervr6pnoHax, noryqeHHbrx rr3 nepBbrx p[BAeneHHbrx
6racrorraepoe. B pe3ynbrare ceKBeHr4poBanvrx.6rrrt srrrsreH p.rrA reHoB c araStfepenqzarsnofi
sKcnpeccuefi, u cpegu Hr.rx reH MarplrKcHoft naerarronporea3br 3 (mmp3), roroprrfi u 6sut
npoBepeH na cnoco6nocrb MoAynupoBarb rpaALIeHTbI Iraop$oreuoB, To ecrb, Ha HirJrr4qr4e cnoficre
creftrepa. Brrno BnepBbre rpoAeMoHcrpr{poBano, qro reH Muu3 (mmp3) perynrlpyer Aop3o-
BeHTpanbHyro piBMeTry err,r6pnoHa IIpu eu6puona$nofi peryfisrlvrvt, a raKxe 6rurpr orucaHbr
HoBbIe cy6crparrr Anr Marplrrcsoft MeraJrJronporea3br 3: 6enxu Torrnoral (Tolloid) u XopArau
(Chordin). Brrn nnepnble orucaH MexaHI,I3M, 3a cqer Koroporo ren Mnau3 perynr4pyer Aop3o-
BeHTpanbHyro pa3Merxy, nos4eficrByr na Torrou4 r,I Xopann. Kporrre rofo, B pa6ore 6rua
rlpeAnoxeHa HoBar MoAeJIb, corJlacHo roropoft AopcanbHbre 3aqarKr.r srr,r6pzoua nrryrrrKr{
pearupylor Ha BpeMs oKcrro3lrtlfiu r BMP-nrIraHAaM, a BeHrpaJrbHbre - Ha KoHrIeHTparIAro BMP-
JII4IAH,IIOB.

Tar<ulr o6pasou, B Ar.rcceprarluonuoft pa6ore 6ruo BrrepBbre [peArronoxeHo 14
sKclepr.IMeuTaJrbHo AoKa3aHo HilJrr{rr[e cxefinepon. [auurrft pe3ynbrar lrMeer 6onrmyrc
lpaKTI,IqeCKyIO 3HaIIITIMOCTb) nOCKOJIbKy MeTOA, npHUeHeUUrrft n pa6Ore, MO)r(eT 6urr
IrcIIonb3oBaH Ha 6orsurou KoJII,IqecrBe lroAerefi AJrr rrollcKa HoBbrx MexaHr{3MoB perynrrluu
sapo4rrruefi. Kpoue roro, 6rrnra otr]rcaHbl HoBhre cy6crparur rnfl 6elra naarpzxcnofi
Merannolporea3bl 3, uto llMeer HecoMHeHHyIo IIeHHocrb Anr 6uoueAnrlzHcKr{x uccreAoeaHufi.

Crenens o6ocuosanHocrrr r{ AocroBepnocrrr floJryrreHHbrx rroJro]Kenuft rr BbrBoAoB

Pesylrramr NGS-cerneHupoBaHLIfl KoppeKTHhI u cratucrurrecKr,r 3Harrr,rMbr, a ux [perc Ka3alufl.
rIpoAyKTI,IBHo [oATBepxeubr [ocneAyrorqv Mpl sKcrrepuMeHTaMr{. B ce gxcnepnMeHTbr

npoI,I3BeAeHbI c I,Ic[onb3oBaHr{eM qlrcJreHHbrx MeroAoB aHaJr}r3a uso6paxeuufi u roppexTHbrx
crarlIcrHtIecKI,IX oIIeHoK I{, TaKr,IM o6pasou, He Bbl3blBaror corrlnenufi.

Crpyrcrypa u coAep?Kauue pa6orrr

Pa6ora I,I3JIoxeHa na 151 crpaHr4rle rr r,rMeer cneAyrorqr4e pa3Aenbr: cnucoK coxpauleuufi,
BBeAeHI,Ie, aKTyanbHOCTb TeMbI I,ICCneAOBaHI4fl, HarlHa-f, HOBH3Ha r4 npaKTr{rrecKaJr 3Haqr4MocTb



pa6orbl, Ilenb LI garaqv IrccJIeAoBaHus, o63op nrlTeparypbr, pe3ynbrarbr, o6cy)rqqeHge, BbrBorbr,
Marepllzrnbl I{ MeroAbI, cnvcoK nprreparyphr. B pa6ore 39 pracyHron, 7 ra6twl u 295
npoql{TI4poBaHHbIX LIcrotIHLIKoB. Crpyxrypa Arlcceprarluonnofi pa6oru E.E. Opnona
craHAaprHa. Bo nee4eHLII4 aBTop cHaqiula Aaer KparKyro r4cropr,rrc rr3yqeHrrx erra6pzoualr,Hofr
perynlrqrlu, coBpeMeHHoe cocrotHne npo6reuu, u 3areM Sopnrylzpyer rrenrz vr 3ara,4Lr
I{ccneAoBaHzs. 3areNa so (BBeAeHLIu) Aaercr KparKoe olucaHr,re pa6orrr 14 KparKr{e erIsoAH. B
IIeJIoM, <Bne4eHue) KparKo orpaxaer Bce coAepxanne pa6orrr. Pa:gel <O6sop nr{reparypbr)
rlocBttlleH HecKoJIbKHM B3aLIMocBf,3aHHbrM B KoHTeKcre Allccepraquonnoft pa6oru reMaM:
krcropkrvr u3ycielJ.Lrfl, qBreHv.s su6puoualrnoft perynrUlru, MoJreKyJrrpHbrM MexaHr43MaM
Soprr,rupoearu4f, Aop3o-BeHTpanbHofi norxpnocrr4, MoJreKynspHbrM Mexaur.r3MaM eru6puoua,rrnofi
peryn{III4LI, lI, HaKoHeII, MexaHLr3MaM perynrqr{H Aop3o-BeHTpalruofi ocn. B rIeJroM, o6:op
nHTeparypbl BbITIoJIHeH Ha BbICOKOM ypOBHe Lr 4aer xopouee noHr4MaHr,re sKcrrepr4Menra:bHofi
pa6orst. PasAer <Pe:y.nr:rarbl) cocrol{r us 8 [oApa3AenoB) B Koropbrx onlrcbrB aercs.xo4 pa6omr.
B lepnolt pa3Aene <<PesymraroB) npoBoAvrrcs.uccreAoBaHr4e rrapaMerpoB yxe cyqecrByroqux
na 4aHnuft MoMeHT uoAeleft eivr6puona;rrHofi perynilJu:a. B xoAe orofo recrr.rpoBaHr.rs
BbuIcHuIJIocb, lITo B TaKTIX MoAenflx BcerAa rrpr4cyrcrByer afeHT c cl,rJrbHo ruensrcuefic.f,
KoHIIeHTpaIIueit s 3aBLIcI,IMocrLI or pa3MepoB (peaKTopD-enr6puona. Tanofi afeHT cnyiKr4T B
KaqecrBe MoAyntropa fpaAl4eHTon rraopooreHoB B TaKI{x caMoperynrapyrcrqr{xcr ctrcreMax. Talcue
BelrlecrBa 6rmu Ha3BaHbI <<creftlepaun> pr cAeJraHo npeAnoJroxeHrae o Bo3MoxHocrt4 rroucKa
HoBbIx crefilepon B xLIBbrx cl{creMax c noMorrlbro NGS-cer<neHr.rpoBaHr.rs. Bo nropoM pa3Aene
oIIHcaH orIbIT no IaHryIIEpoBaHr,rrc npoqecca eu6pHouantHoft peryl flr\vLr c rroMorrlbro pa3AeneHvt
nepBblx 4eyx 6lacroMepoB eu6puouon ruuopqenoft nfiryrrrKra c nocneAyroqefi rHxy6arluefi Ao
HyxHoft cra!.vrvl racrpynbl. 3areu, c qenbro nollcKa cxefilepon, olr{cau rrpouecc Br,r.qeJreHut
UPHK u: su6puouoB HopMaJIbHoro u yMeHbrxeHHoro pa3Mepa Ar.f, Bbrtrrraroqero NGS-
ceKBeHI{poB,aIj^Lrs* Cpe4u [onyqeHHblx auQSepeHrlr{aJrbHhrx rpaHcKpkrnroB 6ul nrr6pan
BepotrHo nau6olee uo4xo4rIqufi rIoA onpeAeneHr,re <<creftlep> reH lrarpuxcHoft
Merannonporeuna:u-3, ceKperllpyeMoro Seplaenm BHeKreroqHofo MarpuKca, 3Kcnpeccut
Koroporo yMeHblrlanacb B peryJIqIIrIoHHbD( 3apoAbrrrrax npr,rMepHo n 10 pas. B rperueu pa3Aene
[poaHanl43l4poBaH narrepH gKcnpeccfiu rena Marpraxcnofi Merannonporer.rHa3br-3 n panuelr
pa3BHTI4I,I I{ rloKa3aHo Htuluqrre gKcnpeccr4r4 sroro reHa B o6lacrrz tqenta Bpaure su6puona -
oco6ofi 3one BHeKJIerorIHoro ilpocrpaHcrBa MexAy gKToIepMzMbHr,rM r,r Me3oAepMalrbHbrM
3apoIbIIrIeBbIMt4 JII{crKaMI{, KyAa rrpeAnonoxr,rreJrbHo ceKperrrpyrorcr rraopSorenu,
pa3Merlzuoulve 3TI4 iII{crKLt BAon6 Aop3o-BeHTpalruofi ocr4. I4z gTofo 6rr"rro cneJraHo
rlpeAnonoxeHl4e, qro MarpuKcHiul Merannonpoerasa-3 perynupyer Aop3o-BeHTpurnbHyro ocb npr4
perynrqura. B qerBeproM pa3.4ene npoLI3BeAeHo r.rccJreAoBaHr4e BrwrflHvrs. HoKAayHa reHa
Marpl4KcHofi tuerallolporel4Ha3rr-3 n ena6puouax: HoKIayH reHa c rroMorrlbro rraopSonzno
BbI3bIBrlJI cepbe3H6le aHoMaJrr4r4 Aop3o-BeHTpalruofi ocn, a r,rMeHHo yMeHbIIreHue cour.mnofi
Me3oAepMbI I4 cyxeHlle Hepenofi [JIacrI,IHKrI, a raKxe yBenuqeHr,re HoroxopAa. 3areM sua
pe3ynbrarbl cpaBHllBanl{cb c flpoqeccaMr.r [epepa3MerKrl peryn{qrroHHbx eu6pnouon, y Koropbrx
TaKXe na6nroAalocb o)KI4AaeMoe cyxeHl,Ie HepBHoft uacrranKr4 14 coMr.rroB, Ho npr,I groM
ua6lro4alct orHocllTenbHo He[polopq[oHi]JrbHo xpynuufi 3arraroK xopAbr. BoccranoeJreHrre
3Kcrlpeccrlrl reHa Marpllrcnofi MerannonporeznasH-3 B perynrrl[oHHbrx ewr6paonax npr4BoAr4no
r o6pa:rnouy e$Serry: coMLITbI I{ HepBHaJr nJracrr{HKa yBenr,rqr4Banurcb, aHoroxopA yMeHbrrraJrcs,
qro 'BHO CBHAeTeJIbCTBOB'IJIO B rronb3y roro, lrro r.rMeHHo 3a Cqer Lr3MeHeHr4{ SKCrrpeCCI,II{
MarpI'IKcHoft ueralnonporellHa3bl-3 n canaoperyJrr{pyrcqerr.rcx srr,r6puoHe nponcxo,4r4T perynruu-f,
pa3MepoB ero ocHoBHbrx 3aqarKoB Lr raKrrM o6pasorra rroKa3aHo, rrro MarplrKcHa.rr
Merannolporeasa-3 tBJlsercfl <cxeftleporu>. llsrrrft pa3Aen rrocBrtrleH xr.rMr43My
na6.rrrcAannruxcn rtnneuuit, a IrMeHHo [epepa3MerKr..r Aop3o-BeHTpaJrbHoft ocu. .{lx eroro
nu6upalucl nau6olee Ll3BecrHrre uop(pofeHbr, Koropbre pinMeqaror 3Ty ocb, r.r 3areM rrx
IlpoBepsnl4 na cnoco6Hocrb 6rrtr cy6crparoM An{ Marpr{r<cHoft Merannolporerzna:rr-3 c
noMolr{bro tto-unr'elcqufi MPHK lrop(poreua n uPHK mmp3 c locneAyroilIlrM aHuurr{3oM
AerpaAarlIru rrrop@oreHa c rIoMoIIIbIo necrepn-6rora. Taxnx uop$oreuoe n pa6ore 6r,mo



BbuIBJIeHo ABa: rlporeuua3a Tolloid u 6erxz Nogginl u 2. Kpoue ororo, BJrH.rrHLre noAaBnenvt
mmp3 Ha KoHueHTpaIIIlro Noggin2 invivo 6ruro rloArBepxAeHo HarrprMyro c noMorrlbro HoKAayHa
mmp3 n eu6pnouax u rocneAyloIql,IM cpaBHeHIreM KourleHrpaur4rr oHAoreHHoro Noggin2 n
MexKlrerHr.rxax srvr6puoHoB c rroMorrlbro necrepn-6rorrprHra. [a-uee, TaK KaK Tolloid sau6o:ree
L{3BecreH rax tfepueuT, pacnlennsrorqufi rraoplporeu Chordin, B AaHHoM pa3Aene raKx{e rroKa3aHo,
tITo floAaBrenue lpyur<guu mmp3 n enr6puonax (nar B rleJrbrx c rroMorrlbro HoKAayHa, TaK r{ B
peryntqploHnblx 3a crrer (ecrecrBeHHofo)) cHr4xtenlrr gKcnpeccuu mmp3) [pr{BoAr,rr K cHrDKenkrro
KoHIIeHTpaIIIaH Chordin B MexKJrero.rHofi xfl.rAKocrlr. To ecrr, B pe3ynbrare 6ruro onpereneHo
ABe pa3nl,IqHble MlrlrreHla AIrs. $epueu:ra: aKTLIBHocm Mmp3 cHr.rlraer KoHrleHTpaur,rro Nogginl u
2, u floeuutaer y Chordin. B ruecroM pa3Aene AoKa3brBaercq, qro Mmp3 c'ra6uluzupyer Chordin
IrMeHHo nocpeAcrBoM pa3pyrxeHr.rr nporer.rHa3br Tolloid c noMorrlbro aHuwaa ngai.rlrorefic'tBr4s.
coorBercrBylouux reHoB. llpu uor<4ayHe ronbKo Mmp3 npoucxoAr{T pacrrr4peHr4e BeHrpanbHoro
3arlarKa, a npla coBMecrnoM HoMayHe mmp3 n tolloid flpoucxoAr.rr ero o6pauroe cyxeHrre.
Har<oHeI1, Ao[oJlHl{Tenrnrrfi HoKrayH chordin orlflTb pacmunf,er BeHTpanburrft sa.raroK, rrro
6esycroeno roBopltr o6 grlllcra3e feHoB. B ceAbMoM pa3Aene [por{3BoArrrcr rrorrbrrKa
au{$epeuquawrkr BKnaAa o6or.rx cy6crparon Mmp3, a r4MeHHo 6effcoe Noggin ra Chordin, n
na6llo4aenayn nepepa3MerKy npl{ yMeHbrrIeHI4LI eu6pnouon. Tar, B onbrrax c AeofiHrrldr,r
HoKayraMI,I mmp3 u nogginl/2 rroKa3aHo, rrro yBenr,rqeHr,re KoHrIeHTparIun Nogginl u 2 npu
cHpI)I{eHI,Iu gKcnpeccuu mmp3 orBercrBeHHo 3a yBenutreHlle pa3Mepa 3alrarKa xopAbr, Ho He
orBercrBeHHo 3a cyxeHrle coMrrroB r,r ueftpoerroAepMbr. IzI nao6opor - rroKa3aHo, rrro cHr,rxeHr{e
KoHIIeHTparIrII4 Chordin ilpl4 TIoAaBJIeHLIII mmp3 orBercrBeHHo za cy)KeHr4e coMr,rroB pr
uefipoexroAepMbl. B socrlaora pirAene $opuynupyercr MoAenb Ha ocnoBe ua6lrolaeurrx
4annrix: u Noggin n Chordin rBJrrrorcr ceKperr4pyeMbrMr.r unru6rnropavu BMP-KacKaAa.
O4naro, au(p$ysuoHllble csoficrsa ux clrJrbHo pa3nutruuorcr. Chordin 6rrcrpo
auQ$yHgllpyrorquft 6enor, (foprrlupyrolqnfi uororrafi rpa4raeHr BAoJrb Aop3o-BeHrpa,'rrnofi ocil.
floeronay cHI4xeHI4e ero KoHrleHTpaur4r,r B nepByro oqepeAb cKaxercr Ha pa3Mepe JrarepaJrbHbrx
3aqarKoB: coMlrroB u uefiposr<roAepMbr. Hanporun, Nogginl u 2 6otee HerroABHXHrr. flosrouy
oHI4 cKanJllzBalorct B Mecre ceKpeuIaIa - Ha Aopcamnofi cropoHe. lloerorray yBeJrkrrreHr4e r{x
KoHIIeHTpaguit za cqer noAaB[reH.vfi. mmp3 npr,rBoAr.rr K pacrrrHpenraro naH6onee Aopca,rr,uofi
crpyKTypbl HoroxopAa. lloruutr,to Mo,4enl{ B pa3Aene [prrcyrcrByer orrbrr rro
HenocpeAcrBeHHoMy I,I3MepeHI,Irc rpaAr.reHToB aKTr.rBHocru BMP-racKaAa rrpr4 rroAaBJreHrlu mmp3
LI TaKXe aHanu3l{pyercs BKnaA noggin2 B grr.r r{3MeHeHr.rr. B pas4ele <O6cyNgeHr.re)) ilpor43BeAeH
KoppeKTHbIir a]g.a]-/.us pe3yJlbraroB, a raKxe (fopruynrapyercr rurrore3a o pa3nuqHbrx MexaHr43Max
aKTLIBaIIHI,I BMP-racxaAa BAonb Aop3o-BeHTpamnoft ocu. B pirAene <Brrno4u> esrseAeurr 6
rIyHKTOB, BbrBeAeHHbrll 114 34rrllaT], KOTOpbre He Bbr3brBaror eo:paxenufi.

B roue'{HoM LITofe, ficrronb3yt MoAenb pasB:zrus. mnopqenoft JrmyrrrKr{, Ar{ccepraHT onpeAeJrrrn,
qro MarpI,IKcHat MeraJlno[porel,IHasa-3 urpaer KJrroqeByro ponb B 3aKnaAKe npocrpaHcrBeHHbrx
nar"repHoB L{ peryntqvv pocra, 4eficrnya KaK "cxefirep", I4 BJII4.fler Ha rrpolopU}IoHa,rrbHbre
pa:|Mepbl Bcex ocHoBubrx 3aqarKon sru6puona. B xo.qe AaHHoro r4ccneAoBaHr{r raKxe npeAnoxeHa
HoBa{ MoAeJIb, o6rxcuxlolqa\ KaK pa3nlluHble cy6crparrr (feplrenra BJrr4.rrror Ha $oprvrupoBaHr4e
Aop3o-BeHrpalruoft ocra slr6puona. IrIccreAoBaHI4e 3aBeprlaercx $opuynuponxofi BbrBoAoB,
rIoATBepxIarcIrIHX rlanore3y o pa3nlzqHbrx MexaHlr3Max aKTr{Barluu BMP-xacKaAa, r,r [peAnaraer
HoBbIe HarlpaBneHrrfl rnfl.4altruefiurero r,r3yrreHuq sroft TeMbr. B saneprueHr{e MoxHo cKa3arb, trro
AaHHoe I{ccneAoBaHHe Aocrarouno 6ecnpeIIeAeHTHo B rrJraHe 3HaqlrMocrl{ KoHeqHofo orKpbrrfi.fl
- MoneKynspHblx MexaHI43Mos crefiruHra, a raKxe rrpeAcraBnser co6ofi pe4xrEft clyuafi pa6orr,r,
rAe nonHora I4ccneAoBaH'nfl. npocMarpr,rBaercr c HarraJra rrpr4MeHeHr.rr onrrcareJrbHbrx MeroAoB,
TaKI4x xar NGS ceKBeHIiIpoBaHue, nepexoAffrrlr4x B rronHbrft sxcneprauenralrurrfi qr.rKJr rrpoBepKrr
[peAcKa3aHIaft c ycueruHblM 3aBepIrIeHI{eM (.rro onpe4eJr[nocb 6olrruraru rpyAoM r{ BbrcoKr.{M
L{HTeJIJIeKTyurnbHbIM ypoBHeM Auccepranra). Yponeub rJraBHoro orKpbrrr.rr B AaHHofi pa6ore
BecbMa BbIcoK I,I 3aMeren na rno6amHoM r.I r.rHTepHarluouanbHoM ruacrura6e 6zonorzu paBkrrtrs.rr
pereHeparr.rnuofi u e4rarlr.rHbr.



3a*reqanrafl K ArrcceprarlnoHHofi padore

K uegnaqfireJlbHblM 3aMeqaHI,ItM B orHorrrenrlr4 AaHHofi pa6oru MoxHo orHecrr{ BecbMa KparKyro
AI'IcKycc[Io o noTeHIIuuIJIbHhD( orpaHllqeHlitsx uclOIb3oBaHI4t lrrrtoprleBofi nxryrurn B KaqecTBe
uo4elrnofi crlcreMbl, a raKxe roro, KaK nonfreHHble pe3ynbrarbr Moryr He nonHocrbro r,rJn4
nOnHOCTbIO gKCTpaIIOn[pOBaTbCt Ha Apyrle BIltAbI, BKnIOqaf qeIOBeKa (14 uO.reMy). YragannOe
3 aMeqaHr,Ie He cHr.rlKaeT rIeHHocTI4 AHCCepTaTIHH.

3arcmoqenr.re

Taruu o6pasou, AI{ccepraIIrIoHHalI pa6ora <CercpernpyeMas MeraJrJrorporer{Ha3a Mmp3
KaK peryJrflTop cr<efi;runra crrcreMbl rvropQoreHerrrrrecmr{x rpaA[eHToB 6eJr<oe
BMP/Chordin/lloggin B paHHeM eu6praorene:e rropqenoft rsrymKr Xenopus laevis>
coorBercrByer Kpl4Tepuxu (n roM ql4cne n. 9), ycraHoBJreHHbrM "floroxesrzeM o rrpr4cylKAegr4Lr
yqeHblx cteneneft" (yrnepx4eHo llocrauoBJreHr4eM flpanurenrcrsa P(D or 24.09.2013 r. Ns 842
c I43MeHeHHsN.{z flocraHoereHufi flpanurenbcrna P(D oy 2I.04.2016 r. J\b 335; 02.08.2016 r. l',{b
748;29.05.2017 r. J\b 650; 20.03.2021r. Ns 426; 11.09.2021r. Nsl 539), aEereHr.rfi EsreHresu.r
HecoMHeHHo 3acnylK4Baer rIprIcBoeHI{t ucxouoft creneltl4 KanlivrlLara 6zonorrEqecKr4x HavK rro
cfieqnanbnocrz 1.5.3 - Monerynxpnas 6uonorlrs.

Pyxoro4rarelr Jla6oparopun uefipouMMyHoJrorr4r4
Ilenrpa r,rqrreHr{r Mo3ra Bencnoro MeAr4rltrHcKoro yHuBepcr,rrera,
A.6.H., npotpeccop
I4ropenuv

4 Spitalgasse,'Wien, 1090, Austria
E-mail : igor.adameyko@ email.com
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Assoc. Prof. Dr. Bencroro MeAr.rrlrrHcKoro yHuBepclilera

(Dr. Roman Romanov)
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