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o6pasonauns (CaHKT-flerep6yprcr<nfi rocy.uapcrseHurrft yHr4Bepcr,rrer)) Ha Ar.rcceprarlrroHHyro
pa6ory Oplona EereHus Eereurenuva <<CerpervpyeMaflMerirnnonporeuHa3a Mmp3 rar

peryntrop creftluura cl{creMbl lrop(poreuerr.rtrecKux rpaAr4eHron 6enr<os BMP/ChordinAtroggin
B paHHeM sna6puoreue3e I[ropqenoft raryruxn Xenopus laevis>>, [peAcraBJreHuyro K 3arrlr4Te Ha

coI4cKaHI'Ie y'reuofi creneHn KaHALIIaTa 6rEororu.recKr4x HayK rro c[eqrranbHocrr.r 1.5.3 -

<MoneryLapuar 6uolornx>>

Anryalruocrb reMbr rrccJreAoBarrus

Cuoco6Hocrb K peryJlflrlun - oAHo lI3 ocHoBHbrx csoftcrn pa3Br4Tr4fl npaKTlirrecKr4x Bcex
xI'IBorHbx. Hecuotp{ Ha ro, vro cre[eHb BbrpaxeuHocrr.r 3Toro (fenouena Moxer 3aMerHO
par3nl4qarbc{ B rlpe.qeJlax pa3rr,rqnbrx raKcoHoB, AJrr MHoII,IX BI4AoB noKa3aHa su6puoua-nurax
perynsql{.f,, B ToM qLICJIe pa3BHTHe nOJrHOrIeHHbrx, lycrb u yMeHbr[eHHbrx B pa3Mepix,
ruquHorlHbrx ttlutrut IoBeHLIJIIHrIX Sopr"r H3 orAenbHbrx r,r3oJrr4poBaHHhrx 6lacrouepoB r.rJrlr
qacru paHHero 3apoAblllra. Bonpoc o MexaHll3uax sna6puona-utuoft perynrqr4lr rBJrserc-fl oAHr.rM
I43 KJIloqeBbIX Borlpocoe 6fiorornu pa3BurLrs. llpoqecc uacrura6upoBaHr.rr ulu cxeiutr,rHra, T.e.
ilponopuuoHaJlbHoe LI3MeHeHlre 3alraTKoB B 3aBr,rcr{MocTr.r oT pa3Mepa 3apoAbrrxa, frBrrsercs.
pe3ynbraroM caMooprauuna\vpr 14 peryJrrrluu rraop$oreuerr{rrecKl4x noleft BcJreAcrBHe
egauNfoAeficrBus. MHoxecrBa KJIeroK c rroMoIIIbIo BHeKJIeroqHbIx clrrHaJros. Hecl\,Iorpt Ha ro,
sro MeroAbI MoJleKyJrtpuofi 6uonoruu AoBonbHo AJrrITenbHoe BpeMr ycnerrrno lpuMeHf,rorcr B
o6lacru 6uolorun pasBurvrx, BburcHeHrle uoner<ynxpuofi upuporbr MexaHr.r3MoB
MexKJreror{HbIX B3aI,IMoAeficrBI,Ift, ocylqecrBJrflrorqux perynrqruo npouopUraft Bcero 3apo.4brrrra,
Io cl{x IIop sBntercfl Herpl4euaftHoft saAaqeft. Irlryreuue HoBbrx gJreMeHToB MexaHr,r3MoB
eu6puonalrnofr peryJltrluu c yqacrreM renon-creftJrepoB, o6naAaroulr4x pa3Mep-
uyncrnurelluoft excnpecczeft, ilpeAcraBJreuHoe B Ar{ccepraqrzbunofi pa6ore EnreuHs
EereHrenuqa Op.nona, 6esycronuo, uMeer BbrcoKyro 3HarrlrMocrb r{ aKTyiurbHocrb rns.



Syu4arvleuraJlbHblx rzccreAoeautlft B ptBrr.rqHblx o6lacrsx 6nororuu, lr rrpexAe Bcero

6uororuu pa3Br4Tr.rs.

Hayuu ar HoBrr3H a, Teop errrqecKafl rr rrpaKTrrqecKafl 3Haqr.rMo crb pa6oru

B pa6ore E. E. OpiroBa rlocrynl{pyerct Harvr{lre B 3apoAbrrxax cxefinepoe - 6emon c

cI4JIbHo tueH.f,iolqeficr KoHqeHrpaqzefi e su6puouax yMeHbrrreHHoro pa3Mepa. Ha ocuone

AaHHrIX Il3yr{eHut uorerefi eu6puoua-nrnofi peryflflr\Lrkr, ony6;ruronaHHbrx paHee, laercfl

o6ocsonatrne srofi rl4nore3br. B xo,qe BbrrroJrHeHr,rr 3Kcrrep[ueura-nurofi qacrr4 pa6ortr

AlrccepraHTolr 6ula paspa6oraua op[rLrHanbHar MeroAr.{Ka MaccoBoro [oJryqeHr4s 3apoArrlreft

noJIoBrIHHoro pa3Mepa LB pa3re.rreHHbrx 6nacrouepoB rxnoprlenofi lrryutxu Xenopus laevis,

BnepBble npoaHanll3lrpoBaHbr rpaHcKprlnroMHbre AaHHbre raKHX su6pttouon. B pe:ynbrare

ald.anvsa cpelu auS$epenq[anbHo sKcrlpeccupyrctq]rxcr reHoB 6rrn uaft4en crefilep

Marpl4KcHaq MerilnJlonporeasa-3. B pa6ore BnepBbre [oKa3aHo, qro noAaBrreHlre (pyHrcquu

mmp3 y HopManbHbIX :apo4urueft npraBoAr4T K yMeHbueHaro pa3MepoB uapaxcua-nrHofi

Me3oAepMbt (ue:oAepMbl coMuron) ra (fopuzpyroqefics uefipalrHoit wacrusKrl, KaK aro

ua6:rrc4aercr n :u6puoHax [onoBLrHHoro pa3Mepa, a ycvreHrae (pynn\uv - r o6parHnnr
essexrarra. B xoAe uccneAoBaHr4r rarxe 6uro nnepBbie ilpoAeMoucrprrpoBaHo, rrro Marpr,rKcHarr

Merannonporea:a-3 perynlrpyer pa3MerKy lop3o-BeHTpa;rruoft ocu 3apoAbrr[a rpr4 r43MeHeHr.rr4
pa3Mepa nocJleAHero. Taxutt o6parona, 6nua noA:rBepxAeHa rrpeAnoxeHHar rr4rrore3a o roM,

Anf, caMopefynslll4lr cl4creMbl, peauapyrorqeft sa pa3Mep 3apoAbrlra, rpe6yercs MoAynrrop,
KoHueHTpaII[t Koropofo cLIJIbHo r{3MeH.f,erc.fi B 3aBncl4Mocrlr or pinMepa eu6pzoHa.

flpe4crannennrtfi n pa6ore nosbrfi noAXoA Moxer 6rrrr npuueHeH r.r K rpyrr4M MoAeJrbHbrM
o6temau c qetlblo IIoI4cKa LIHbIX MoAyJrsropon uop(foreuerrztrecKux rpaAr{eHros. Baxno

orMerLITb, rrro aBTopoM 6sttu o6uapyNeutt ABa HoBbrx cy6crpara Arfl uarpraxcuoft
MeraJlnonporea:rr-3, orBercrBeHHble 3a perynrUr4ro BAoJrb .4op3o-BeHTpa-urnoft ocv.
I4aenru(brlKallfis HoBbrx cy6crparon raKoro BaxHoro AJr.r opraHr43Ma r{eJronera Seprr.renra,
6e:yclonuo, Mox{er I,IMerb 6orr'uroe 3HarreHue Ant r,I3r{eHr4.f, lraronofuqecKr4x rrpoueccoB, B

Koropbre BoBrerreHa Marp[KcHafl Merannorrporeasa-3.

Crpyrcrypa u coAeplxauue pa6orbl, crerreHr o6ocnonauuocrrr rroJryqenHbrx pe3yJrbraroB

luccepraqut Ll3noxeHa Ha 151 crpaHr.rqe r4 HMeer cJreAyrorque pa3Aenbr: crrr4coK
coKparrleHlrft, nne4enue, aKTyalrbHocrb reMbl accJreAoBaqvg, :s,ayrrna{ HoBL3Ha r,r [paKTr,rrrecKiur
3HaqlzMocrr pa6oru, IIeJIb kr gaharlr,;r I4ccJIeAoBaHr.rr, o6:op nr{Teparypbr, pe3ynbrarbr,

o6cyNleune, BbIBoAbI, Marepl4aJrbr r,r Mero.4br, crrr4coK nr4Teparypbr, cocrorluuit us 294 ccr;1ttox
Ha nepBoHcrorrHIrKLI (c yverou orcyrcrByloqero iloI HoMepoM 59). Pa6ora co4epxur 39
prrcyHKoB u7 ra6r'w1



B pa:4ene <BseAeHue) aBTop Aaer KparKoe onucauue $euoueua eu6pnouamnofi

pefyIsIII4I4 H pa3BepHyToe pe3roMe npoBe.{eHHofo I4ccJreAoBaHr.rr rr IIonr{eHHbIX pe3ynbTaToB.

Pa3Aer <O6:op nlrreparypbl) 3aHI{Maer 60 crpaH}rrl v cocror.rr r43 HecKoJrbKr.rx

rloApa3Aenon. r{acrr Marepuana aBTop nocBtlrlaer r4cropr.ru craHoBJreHHr gKcrrepr4uesra.nrnofi

srra6pnolorl4r{, orKpblruro $eHoueua su6puonzutruofi peryn{qfiu, Senoueuy eu6puoua.nruoft

ITHAyKIII.{H, poJILI opraulI3aropa f[uelrana B pa3Br.rrr4u av$u6uft u ero aHanoroB y .qpyrrzx
xLIBOTHbx, IIOCTeneHHO IIepeXOAfl K MOneKyJrrpHbrM MexaHr{3MaM AOp3O-BeHTpalruofi

pa3MerKLI Ha npl{Mepe Ll3BecrHbrx lro.qerefi sna6puonamuofi peryilflr1lr4u. O6:op Jr}rreparypbr

HaIIucaH noHtrHo u Aaer xoporuee npeAcraBnenrae o6 ocHoBHbIX Botlpocax, cB.f,3aHHbIX c rerraoft

Ar.rccepTarlI,It4.

PasAetI <Pe:ymrarbl)) cocrol{r ug 8 qacrefi. C;re,4yer 3aMerr4Tb, qro oH BKJrroqaer n ce6.s
gal,IerHHft o6reu sJIeMeHToB !.ucKyccur4. B nepnoir \acru ororo pa3,qeJra a:uaJr:a3lrpywrcr

I{3BecrHbre MoAenr4 eu6praoHalsnofi perynflr\vrr4 r4 Aenaercr BbIBoA, r{To Bce oull rpe6yror

rp?IcyrcrBl4e MoneKyntpHoro (faxropa c pe3Ko uenxuqeficr KoHrleHrpaquefi. Bo n:ropolr

Pa3Aele otrucaHbl oIIbITbI rto noryrreHr{ro pa3AeJreHHbrx HaABoe eu6pnonon u3 orAeJrbHbrx

6lacrouepon mnopuenoft ntryrrrKpr H nocJreAyroilIeMy NGS-cexnenr.rpoBaHr,rrc rraPHK,

rIpI4BoA.flTct cBeAeHI{t o pelepryape ,uuSSepeHrlr{anbHo gKcrrpeccrlpyroulr4xcr fenoB B

I'IHTaKTHbrx vt yMeHbIxeHHbIX sapo4rrruax. B rpemeft a uerneprofi qacrrx rrpr4BeAeHbr

xapaKTepl4cruKa aKcnpecclrr4 lI raHHbre lrccJreAoBauzr SyHrryuu mmp3, oAHoro r{3 reHoB,

BbI{BJIeHHbIX B pe3ynbrare aHalrvrga az$$epenqrzaltnofi 3Kcnpeccrrr4 Ha ocHoBe

rpaHcKpl{nroMoB IIenbIX u pa3AeneHgbrx HaABoe 3apoAbrrrrefi. lloKasano yqacrrle gToro reHa B
peryntqrlu ptBMepoB 3aqarroB BAonb Aop3o-BeHTpa-nsuofr ocr.r B yMeHbrreHHoro 3apoAunrax. B

nqtoii qacrn npoAeMoHcrpllpoBaH noacK u npr,rBeAeHbr pe3ynbraru o6napyxeHrlfl HoBbrx

cy6crparon Anfl Sepnreura Mmp3, orBercrBeHHbrx 3a narrepHr,rpoBaHrze BAonb Aop3o-
BeHrpaJlbHoit ocu - 6elron ug ceueftcre Noggin u Tolloid. ,{anee aBTopoM noKa3aHo, rrro

cHI4xeHrIe aKTI'IBHocru Mmp3 B yMeHbrrreHHbrx 3apoAbrrnax npr4BoAr{T K HaKorrneHzro [porea3br

Tolloid-likel, vro BbI3bIBaer AononHrrremnrrfi nporeonr,r3 xopAr4Ha - oAHoro r.r3 BaxHbrx
n'rop(foreuon, sageftctBoBaHHblx B paHHeM ev6puoreue3e rr orBercrBeHHbrx 3a $opunponaune
Aop3o-BeHTpa-llHofi ocn. B ceAllrofi qacrll aHaJlr{3r.rpyercr BKJTaA KaxAoro us o6napyxeHHbrx

cy6crparoe e Ha6rroAaeMble eQ(ferru HopManrr3arlar4 Aop3o-BeHrparuuoft pa3MerKr,r,

o6osuaqaeN46le aBTopoM (nepeprBnerrofi>>, y yMeHbrrreHHbrx sapo4rrruefi: HaKarrnrzBarorquec.f,,B

TaKI4x svOpuouax 6elxu Noggin nper{MyrriecrBeHHo orBercrBeHHbr 3a yronureHrre xop.uu (r.H.

<<anrzcrefi:ruur>>), a 6elox Chordin, paculenJrflrotsJuitcs B yMeHbrrreHHbrx 3apoAbrrrrax,
orBercrBeHeH 3a cyxeuue 6onee narepaJlbHblx 3KToAepMairbHbrx r.r Me3oAepMaJrbHbrx crpyKTyp
- ueftpoexroAepMbl I4 Me3o,qepMbl coMr{ToB, coorBercrBeHHo. Ir1, naroHerl, B BocbMofi qacrn ua

ocHoBe nonyqeHHblx 3Konepl4MeHTarrbHbrx AaHHbrx aBTopoM npor.r3BeAeHo MOIenUpOBaHr{e
IIpoI4cxoAtIr{pIX B yMeHbIIreHHbx 3apoAbrrrrax npoqeccoB. flocry.narbr BbrABlrHyrofi no4elr,r
6rlnu 3areM AoIIonHI4TeJrbHo rroATBepxAeHbr aHaJrr{3oM rpaArreHTa aKTr4BHocra BMp-xacKaAa B
3aBI4cI'IMocrLI or aKTLIBHocru Mmp3 B HopManbHbrx r{ yMeHbrrreHHbrx 3apoAbrrxax.



Bce noryveHHbre n pa6ore IaHHbre HarJrqAHbr, crarr4crrrqecxu o6ocuoBaubr I4 He

Bbr3brBaror colrHeuufi .

B xoporxoM pa3Aene <O6cyx4eurae> $opntynupyercfl HoBarr rr{rrore3a o pa3nurlHbx

MexaHI43Max an(p$epeuuupoBKr{ KJreroK Ha ,4opcanbHoM }r BeHTpanbHoM rroJrrocax 3apoAblllra

alr$u6r.rfi, uro rpe6yer Aamuefturefi excueplrMeHranbuofi nponepru. Sror pa3Aen no crI4JIIo

6olrrue coorBercrByer 3aKnroqeHl{Io, rrro onpaBraHo B cBr3I,I HanI4tIr4eM gneMeHToB rvaryccr4vr

B pa3Aene <Pe:ymrarrr>>.

Pa:Aer <Marepuaru u MeroIbID coAepxur nonnuff cnr4coK peaKTr4BoB, o6opy4onauux

t4 npoqux Marepr.raJroB, r,rcrroJrb3oBaHHbx n pa6ore. Anropou orrncaH nraporufi ua6op

sa4eficrnonaHHbrx sKcneprrMeHTaJrbHbrx, MoneKyrqpno-6uolorr{qecKr{x, 6nouuooprrlarr.{qecKr.rx

14 I,IMMyHorlrcroxI4MI4r{ecKIrx MeroAoB, nn6o .qaurt ccbrJIKI,I Ha ony6nuKoBaHHble opurI,IHaJIbHbIe

flporoKonbl. Bce I4crIoJIb3oBaHHbre e pa6ore MeroAbr a.qeKBarnbr nocraBJreHHbrM 3aAarraM r4

x apaKrepr,r3 yror BbrcoKufi yp oneub KoMrrereHqzfi anropa Ar.rcceprarlr4r4.

Bunoarr

, 
Brtno4u cocrosr us 6 nynrroB LI noruocrbro coorBercrByror rlensM u 3a1aqaM pa6orrr,

a LIX AocroBepHocrb He Bbr3brBaer counesufr.

O6rqne 3aMeqaHuq rr Borrpocbr

B uelou AlrcceprallrloHHat pa6ora Oprona EsreHr.g Enrenrennqa Hailvca*a xopouo rr

BKJIIoqaer e ce6s nce seo6xoAr4Mbre pa3Aenbr. B nefi r4cnoJrb3oBaHbr coBpeMeHHbre MeroAbr r.r

npoBeAeua crarprcrr.rqecKa{ o6pa6orxa AaHHbrx. Pesylrrarrr, noryr{eHgbre n pa6ore,

rIpI4opI,ITerHbIe I4 or{eHb BaxHbr Anf, AaJlbHefinux r4ccneAoBalluft xlrcqeeux npo6nenr 6uonornra
pasBurufl,. Pa6ora eo:paNennfi He BblsbrBaer, o.4HaKo K Tecry Ar4cceprarluu r4Merorcs

HeKoropr,re Bo npo cbr rz ue6olrur ue 3aueqanng,.

Tar, e MaHycKpl4nre Bcrpeqarorcr HeonpaBAaHHo noBTopflIorcr cJroBa B o.4HoM t4 ToM

xe npeAnoxeHI4LI vlilv n ABIX rrocJre.{oBareJrbHbrx (uanpuuep, ((...Me3oAepMa raKxe
gn$Sepeuql4pyerct BAonb Aop3o-BeHrpanruoft ocu BAonb rpaAr{eHra aKrr4BHocrr,r BMP-
tcacxa4a...>). Herotopue $pa:u prrLr npeAnoxeHr{{ [ocrpoeHbr HeyAarrHo (nanpnuep,

<Hecltorp.a Ha ro, rrro rl4floresa Py 6rua ercnepr{MeHTanbHo orrpoBeprHyra Ha MoAeJrf,x
av'$u6uu I4 MopcKofo exa, HaJII{que Mo3ar{rlrr3Ma B pa3Blrrr4rl xr4BorHrrx 6rrlo rroATBepxAeHo
Bo MHoft4x Apyrt4x cryrra.{x, HecMorps Ha HeyAaqHr,rfi onr,rr Py>, <n4euru(fzqraponaHa rpynna
rr3 feHoB)), <eu6pnonu onJroAorBopxlucr>). one.{arxu Bcrpeqarorcr peAKo.

I'Iuercrcs HeKoropble HeroqHocrl{ B TepMl,Iuorrorr4r4. Tax, onpe4elreHr4e ena6puoualruoft
peryntIII4LI, AaHHoe aBTopoM Bo BBeAeHr4u (eoccrauoBJreHrre HopManbHoft crpyxryprr su6puoua

trocre LIcKyccrBeHHoro Ii3MeHeHr4r ero prnMepon), necxorsxo cyNeHo, rrocKoJrbKy caM TepMrrH
rloApa3yMeeaer rro6lle co6rtrufl BoccraHoBJleHv.f, r{eAocraroq[x crpyKTyp r4 HopMaJrrHoro
xoAa pa3Bvrilfr Ha Bcex craAurx err,t6pnoreHe3a. ,{uccepraur r4crroJrb3yer cnoBocorreraH[e



(Aopco-BeHTpanbHat acuMMerpr4.f,)), xor.f, cneAoBano 6u ronopurr o6 ocenoft opraHlr3arlnn, aHe

o6 acI4MMerpI4I4. VIs yBaxeHrl{ K aBTopy orKpbrrr4r rrpaBr.rnbHee ynorpe6lxrt repMun

((opraHl43arop lUueltauD) BMecro (ffrreMaHoBcKoro opraHu3aropa>. Kporrre roro, He cneAyer

I4CIIOIIb3OBaTb sToT TepMI4H IIo OTHOIIIeHI4IO K MOAentM 3a npeAenaMl,I KJIaCCa arrr(fu6Uft, r,4e

yMecrHo roBoplzTb o6 maurr aHaJrorax opraHr,r3aropa fllueuaHa. He coBceM rroHrrHa cyrb

I4crIoJIByeMoro cJloBocotleraHrrtr (flrrreMaHoBcKa.fl r{HAyKrIr{r). f. IIInelraH orrr4caJr MHoxecrBo

co6rttufi I{HAyKIILII4 Ha pa3Hbrx MoAeJrrx, [osroMy rpe6ye:rcx yrotrHeHze, o qeM u4er peur. B

reKcre Bcrpesalorct I,I Apyrr{e HeroqHocrr.r, Harrpr,rMep, Tubifex tubifex ne rroJrr4xera, a

orll{roxera. He scerAa HarII4caHpIe ua:naHuft reHoB cneAyer o6ulenpzurrbrM [paBr.rJraM. Bcerra

xopotrro nonsrurtfi TepMLIH (o(opAa) rracro 3aMeHsercr Ha (GoroxopAD, xor{ B poccuficr<ofi

TpaAI{II[u cpaBHlzTetlrnofi auaroMlru xl4BorHbx Horoxopr - ue6olrruoe cJlenoe BbIn.fltIvBaH]Ie

KI{IITKI{, rloAAepxl4Baroruee o cHoB aHr4e xo6 oma y flonyxopAoBbrx (H emi chordata).

B Pa3,[ele <<Marepuaru n MeroAbI)) He Bce Merorr.rKrr o[ucaHbr rronHo. 3ro

KoMneHcl4pyercf, ccbIJIKaMI4 Ha crarbr.r c ony6rumoBaHHbrMr4 oprrrrlHaJrbHbrMra nporoKoJraMrl,

o.qHaKo Anr qr.rraretrs.TaKafl. Qopua rd3JroxeHr.rs He coBceM yao6na.

O6unue oJIeMeHToB ArIcKyccHI.I B pa3Aene <<Pesylrrarbr)), c oAuofi cropoHbr, o6lerqaer

noHI4MaHI,Ie o6Uefi crparerl4ll LlccneAoBaHurfl, c Apyroft cropoHbr, 3arpyAHrer Bocrrprrrrue

co6crneHunx pe3yJlbraroB ALIccepraHTa. Ha:saurae Puc. 36 (llpegnoraraeMar cxeMa

$oplruponauux 3atlarKa HoroxopAa 6emauu Chordin v Nogginl/2) ue orpaxaer cy-tr4

rlpelcraBneHsofi cxenabl, IIocKoJIbKy perrb r,rAer o rroporoBbrx 3HatreHusx 6eru<on Chordin u

Nogginl/2, [peAnonoxuTeJlbuo ueo6xoAunarrx rlrfl $oprvruponauar 3aqarKa xopAbr y

:apo4urueft HopManbHofo tr yMeHbrrreHHofo pa:lMepa.

B galaeqareJlbHblx sKclepI,IMeHTax rro rz3yqeHuro 3aBr,rcr4Mocrr{ gKcrrpeccuu mmp3 or

pa3Mepa 3apoAbrrla, 6lrl ucronb3oBaH MeroA nonyr{eHr4r yMeHbrrreuHbrx eu6puouon

uruopuenoft ntryixKll c noMolrlblo 6zcerquu 6racrylrr. Xorelocr 6rr ytua6, n ireM

npel4MylrlecrBo 3Toro MeroAa B AaHHoM cnyqae 14 rrpr{Bolr4rrcfl, rrv cxo4uufi alF'uwrs Ha
yMeHbIiIeHHbIX 3aporbllrlax, noJrf{eHHbrx nyreM pa3AeneHuq 6racroN,repoB Ha 2-xleroqnofi

crailuv' I'Iurepecntnr 6rllo raKxe 6rr yrouuvrb, B KaKoe BpeMs nocJre orrJroAorBopenLrs.

lpol'I3BorI{JILI I{HbeKIIraro nropSoJrHHo, B xoAe Koprr4Kirnbuofi po:raunu ulruuocne nee?

llpunegeHur,Ie BrIIIIe 3aMeqaHrltr 14 Borrpocbr He cHr.rxarcT rleHHocrb Ar4cceprarluonnofi
pa6orrr r.{ 3HaqrlMocrb nonyqeHHbrx pe3ynbraroB.

3an.nroqerure

Taxuu o6parou, Al4ccepralllroHHair pa6ora <CexperupyeMar Meranno[porer4Ha3a Mmp3
KaK peryn{Top creftlusra crlcreMbl uop$oreuerur{ecKlrx rpalr{eHToe 6erKon
BMP/Chordin/Noggin B paHHeM su6pnoreue3e rrrnopqenofi .naryurxu Xenopus laevis>> flBrrflercfl.
3aKOHrreHHbIM I4CCneAOBaHIreM, BbITIOIHeHHbIM aBTOpOM CaMOCTO.flTeJrbHO, Ha BbrcoKoM HayrrHoM



u MeroAlduecKoM ypoBHe u rroJrHocrblo coorBercrByer Kpurepr,rrM (n rou qt,rcne rt. 9),

ycraHoBneHHbIM <<floroNenneu o npucyxAeHr{r{ yqeHbrx creneneft> (yrnepN4eno

flocratrosreHl4eM llpanurernctsa PO or 24,09.2013 r. Ns 842 c r,r3Meuenr,rrrrrn flocrauonnennft

flpanurerrcrna P(D or: 21.04.2016 r. J\b 335; 02.08.2016 r. J\b 748; 29.05.2017 r. l\! 650;

20.03.2021 r. Nt 426; II.09.2021 r. J1b1539), a ee aBrop, Enrenuft Enrenrenu.r Opron,

HecoMHeHHo, 3acJryxrlBaer npr.rcBoervs. ncrouoft crerreHra KaHAuAara 6raonornqecK[x HayK rro

c[erlr4anbnocrn 1.5.3 - MoneKyrspHar 6uororrns.

Orsrrn Ha AllccepralluoHuyro pa6ory Opnona E.E. o6cyNAeH r{ yrBepx,qeu Ha sace4arrvkr

ra$e4pu en6puonoruu ClI6fY (18 rnnapr 2024 rosa, nporoKorr Nt 112024).

Orsrrs cocraBJreH:

,,,"'ffu"

w'

Kocfio.reHro Pouanou llerponr.r.renr

AorIeHToM, KaHAprAarolr 6uonoruarecKr{x HayK no cflerll4 anbHocr]r

03.00. 1 I - eu6puoJrorur, rrrcroJrorur r{ rlr4ToJrorr4rr,

AoIIeHroM xa(f e4pu su6pzoloruu,

t4.o. 3aBeAyrorqero rca(pe4poft eu6pnoloruz (fegepanrHoro

focyAapcrBeHHoro 6ro4xerHoro o6pasonareJrbHoro yqpexAeHu.f, Bbrcruero

o6pasonauus <caurr-llerep6yprcxzft rocyAapcrsegHrrft ygnBepclrrer))

lloAnuct 3aBepflro

Oe4epalrnoe rocyAapcrBeHHoe 6rcANeruoe o6pasoBareJrbHoe yqpexAeHue Bbrcruero
o6pasonanus (CaHKr-flercp6yprcruft rocy,uapctseHHrrff yHr.rBepcr.rrer>
Aapec : 199 03 4, Caurr-flerep6ypr, YunnepczrercKalr ua6. 7 I 9
Tene(f on: (812)328-97 -01

Alpec oJreKrpouHoft noqru: spbu@spbu.ru

ffo4nncr

3 A B E P g I OC y1 lt ^\,
- .  , - . _  "  l - \

j E , - - ' d , ,  v

/^"6efW
< r j / R \  -
- 3 i  -  

n , - r 4 i
. i I cr'' 

' ' 
,- ="'I =" / i,,, n--1*]'"' \'s .

e-'[ ":1' 
;' 

#.F,
@\t;t,#


