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Ha 6a3e Segepamuoro rocyAapcr*enHoro 6n.{xersoro yqpex(AeHn{ HayKH

Wucrvrcyra 6r.roopraHxqecxoitxwutvru H[,r. aKaAeMHKoB M.M. llleuxnnna ra IO.A.
On.IHHHpIKoBa Poccuficrofr axa.{enaul{ HayK no AHcceprarIHH Ha cor{crauue yreuofi

cTeIIeHH KAH.qHAATA HayK

arrecraunouxoe Aero Ns

perueHue.quccepraqnoHHoro coBera or 20 Senpann 2019 }lb 2

O upncyxAeHI,IH ilonaponofi Hara.nue Braguur{ponHe, {pax{AaHre Poccnficxofi

Oe.qepaqrrr4, 1n{enofi crenenn KaHIr{Aara 6nonornqecKrfrx HayK.

.{nccepraqrx <<Kata:rn: odparoranux KpeMHe3eMa penonndnnanTHbrMr{

cI{,nHKaTeHHaMH, KaTenCIIHaM}r H I,IX Myrar{rHbrMll BAp}raHTaMH>) nO CnerIHaJIbHOCTrr

03.01.03 (rvroreKyntpuafl 6nonorns) npuHxra K 3aruure 19 geradpx 2018 r., nporoKorr

J\!17 AncceprarlrdoHHbrM coxeroM A 002.019.01 Ha 6a3e @e4epalrHoro

rocyAapcrBeHuoro 6rcgxemoro yupex(Aenufl HayKH Irlncrraryra dnoopraun.{ecKofi

xuMl{r{ HM. aKaAeMr4KoB M.M. lllenrxxxna a }O.A.. OsqunHHKoBa Poccnficrcofi arareunpr

H&yK, (1L7997, Mocrna, fcn-7, yn. Mnruryxo-Marur&fl, E. 16110), AeficrnyroilItrM Ha

oclroBaHplr.r flpnrca:a MNuo6pnayKpr Poccrry lS 75lrm or 15 $enpanx 2013 ro4a.

Concxarern floaapona Hararmx BnagnwrpcBr{a 1989 ro4a poxAeHH x, n 2Al1 rogy

oKouqura (DegepalrHoe rocyAapcrnenuoe 6rcAxerHoe odparonareirbHoe y1pex(Aenlre

Bblcluero npo$eccnoHanbHoro odpasoeannn Mocroncrnfi rocyAapcrseHurrfi

yHuBepcfl Ter r4MeHH M. B. JIoMoHocoBa no cneur4turbHocrtr " EnoxI4Mr4{ ".

C 20lI roAa rlo 2015 rr. o6y.rzuracr B acilupanrlpe @egepalrnoro

rocyAapcrBeHHoro brogxerHoro yrpelKAeHr4t Hayxr4 Irlucruryra duooprauu.recrofi

xHMI4II I,IM. aKaAeMI4KoB M.M. Illeu.srnsa r,r IO.A. Oe'{HHril,{KoBa Poccnficxofi ara.ueuxra

HayK (I4EX PAH). B Hacroxluee BpeMn pafimasr B AoinKHocrrl MnaArrrero Haln{Horo

corpyrHnKa B xa6oparopnn 6no$crronilKr{ p{FX PAH. {racceprarlufl BbrnoJrHena B

na6oparopnn 6no$oronr.rKn p{FX PAH.

HayrHufi pyKoBoArITeJIb * roKTop 6uonornqecnrrx H&yK, i{nee*KoppecroHAenr

PAH JlyxrxHon KoHcr:anrun AHaroJrbeBHq, 3aBeAyarqNfi ta6oparopuefi duo$oroHurn

(Degepanrnoro rocyAapcrBeHl{oro drogxerHoro yqpexAexus HayKH l,Incruryra

6noopraguqecxofr xI,IMI,IH HM. aKaAeMuKoB M.M. [IeusruHa r.r IO.A. OnqnuHHKoBa

Poccnftcnofi anagennur{ HayK



O$lrqnarbnbre orrrroneuTbr :

Befixo B;ragnunp fierponn.r - AoKrop 6uo.uorraqecKnx HayK, npo0eccop,

rnaeuufi uaytnufi corpygnldn ra6oparopulr Moneryn{pnofi nnxeuepr4u blwcrvtr.yr:a

dnoxnuuu HM. A.H. Eaxa PAH OPIU Euorexsorron{r4 PAH

Mnrucenuq B.na4nnnnp ArercaH,[poBnq - KaHrH.{ar xHMHqecKHx HayK,

neAyI1nfi HayrHufi corpyAHprK naoopa:ropnu rcou$oprraarlHoHHoro nonHM0p$ra:naa

6enxon B HopMe lI llaroJlorun @|FYH IrIHcrHTyra MoneKynflpHofi 6uoloruu nrra. B.A.

3nremrap4ra PAH

AaJLII n0iro)nrrTeirbHble oT3brBbr Ha Ar4ccepTar{r4ro.

Begynlaa opraHn3arlr{fl (Degepanrnoe rocyAapcTBeHHoe aBToHoMHoe

o6paroearenbuoe yqpexAeHne Bbrcmero o6pa":ouaHnx <<MocKoscrnfi Su:uxo-

rexHHqecxnfi rascrnryr (rocygapcrneHHrrfi yur{BepcuTtr)>, Mocxoncxax o6lacrb, r.

flonronpy4Hntfi, B cBoeM noJIo)KHTeJrbHoM 3aKrroqeHr,rn, noAnHcaHHoM A.x.H.,

AoIIeHroM r{ynnnuu Blagnnanpona BurropoBuqeM, yrBepxAeHHoM x.if.-ru.n. Earanonr

Bnra-nuena AHaronreBuqeM, [popeKTopoM rro Hayrnofi pa6ore H rrporpaMMaM pa3Bprrnfr

KpHTepar{M, ycTaHoBJreHHhrM

llonaponofi Haranru B.naguvrnpoBHbr coorBercrByer

"floloxeuneM o npncytcgeHr{H 1n{enbrx creneuefi",

@eAepanruoro rocyAapcrBeHHoro aBToHoMHoro odpasonareirbHoro

Bbrcruero oopaSoBaHlrn <<Mocroncxufi $n:mo-rexnnqecxnft

yrrpexAeHH.'t

HHCTUTyT

(rocyAapcrseunufi ynnBepcnrer)>>, orMerr{Jra, qro aBrop flpe,qno)Knn ABa HoBbrx

rpemxnficoAeplxaqnx cydcrpara Anr HccneAoBaHlrfi cuJruKarelruoB, nonf{un 6onee

aKTrrBHbIe MyraHTHbIe BapHaHTbr cr,IJII'tKarepIHoB H Karencl4HoB, Vr yKa3aJIa, r{To

,qucceprarrr{oHHaff padora

(yrsepxAeuo flocraHoBrregr{eu flpaenreirbcrBa PQ or 24.A9.2013 r. J\b 842), a caM

AI,IccepraHT HecoMHeHHo 3acnyxtllBaer npxcBoeur{r racnouofi crenenu KaH,UH,{ara

6uo.nornqecKnx lrayK no cneqxaJrbnocrn 03.01.03 - MoneKynflpnar 6lronorras.

Concrcatenb HMeer 6 ony6rlrroBannbrx padm, B ToM qucne no reMe.{Hcceprarlnr4

onydmnxoBauo 3 padotrr o6unnr odreuou 1,5 neqarnnrfi Jrr{cr B perlemfipyeMbrx

Haf{HhIX rlsAaHHflx, BxoAfrrlprx B 6asbl AaHHbrx Web of Science n Scopus. B

AHccepraIII4I4 orcytcrBylor HegocroBepflbre cBeAeHHff o6 ony6"uuroBauuhrx

col4cKareneM f{eHofi crenenu pa6orax. Hayrune pa6orrr ro reMe Ar,rcceprarl}ru, B

Koropbre H.B. Ilonapoaa BHecJra ocuossofi BKnaA:



1. H.B. flonapora, M.C. Eapanor, C.H. Kona-nruyr, M.B. Cemruerona, K.A.

Jlyrrxnon, B.E. Koxena.axo. HosHfi BoAopacrBopuuufi cy6crpar Anfi. currnKarewuoB.

EuoopraHr.IqecKtur xHMHrr 2AI 5, 4 1, 3 80-3 82. doi : 1 0. 786815 Ann 4n 1 5 03 0070

2. Povarova N.V., Markina N.M., Baranov M.S., Barinov N.A., Klinov D.V.,

Kozhemyako V.8., Lukyanov K.A. A water-soluble precursor for efficient silica

polymerization by silicateins. Biochemical and Biophysical Research Communications

2418, 495, 2A66-2A7 0. doi : I 0. I 0 1 6lj.bb rc.20l7 .12.A7 5 .

3. Povarova N.V., Barinov N.A., Baranov M.S., Markina N.M., Varizhuk A.M.,

Pozmogova G.8., Klinov D.V., Kozhemyako V.8., Lukyanov K.A. Efficient silica

synthesis from tetra(glycerol)orthosilicate with cathepsin- and silicatein-like proteins.

Scientific Reports 20 I 8, 8: 1 6759. doi: I 0. I 0381s4 I 598-0 I 8-34965-9.

Ha gnccepraqmlo ra anrope$epar rrocryrrnJrr.r or3brBbr:

OrsHn o$nqua.rrbuoro onrroneHTa A.6.H., npo$.r' Befirco B.uaAuunpa

Ilerpo nu.ra. OrssrB noJroxffi re.nlnrrfi , c o,{epxuT cneAyroqr{e 3 aMeqannfl :

1. B pa:aete MarepraJlhl H MeroAbr orcyrcrByer cnucoK peareuras.2.I4srxrrHe

tloApo6Ho onncanbl ycnoBnr rpoBeAer{wr enerrpo$op$a $parnnenror AHK u

AeHarypnpyroqero enempo$ope3a B nofl{aKpl{naMprgHoM rene. 3. Cuurer cy6crparoB

npuBeAeu 6* ccrmoK Ha pauee paspa6oraunufi ApyrxMrl aBTopaMH MeroA noryqeHuf,.

He npnseAenbl xapaKTepI,IcrHKH BerIIecrB. 4. Blaecro repMHHa (reH> rrpn orrncannr

nonrreHHfl gKcrlpeccl4oHHbrx BeKTopoB, cJreAoB{tJIo HcnoJrb3oBaTb TepMHH

<lco.{l,Ipylotllatr nocneAoBareJlbHocrb)>. 5. He o6ocHosaHo npenMyrrlecrBo nu6opa

HMsHHo BeKropa pET40(b+). 6. He nprBeAenbr o6que crpyrrypbr rroJrln{eHHbrx

sKcrIpeccHoHHbIX BeKropoB. B npnnegeHrrbrx nepBlrrrnbrx crpyKrypax peKoM6unanrnrrx

6emon He ynasaubl crapronufi auunoKncJrorr*rfi ocraror (ueruournn), H Ec.res His-

Tag. 7. Eltno 6u rpafiHe noJre3nbrM oIIeHHTb rrporeonraruqecKne csoficrna

HccneAoBaHHbIX 6erron. 3ra xapaKrepuarnra no3Bonura 6rr orlenr4Tb npaBrrnbHocrb

Sol4uHra KaK HcxoAHoro 6eruca, TaK H ero Myranrubrx $op*. 8. B no4pa3gene AHa-ilNg

IIHToroKcHr{HocrH aeTop *re o6ocuoBhrBaer au6op flMeHHo KyJrbrypbr gyKapnort4rrecKr4x

KJIeroK JIHH?IH HeLa Kyoto. 9. B uogpa3Aene BugeleHne H oqr,rcrKa 6em<os (crp. a6)

AI,IccepraHT onr{cbrBaer ycnoBur sffoqnn 6enra n yKtr3brBaer BpeMfl xpaneHr,rt

npe[apara - 3 Aun. BosHHKa]or Bonpocbr: rrpn KaKofi renaneparype xpaHnncfl pacreop?



tlro nponcxoAnno c AaHHrIM denxou qepes rpu gnx? floueuy HeJrb3.rr 6sno repeBecru

6eror cpa3y B rpe6yervrxfi 6y$epHufi pacrnop(-n)? Helrgx .nH gaHnnft Sepnaenr
m.roSruu3r{poBarb r{3 noAxo,q.suero 6ySepa n HcnoJrb3oBarb B Aalnuefirreu? 10.

,{onorHnreJlbuo neo6xoAnuo oruerxTb, rrro T|3OC paHee r{cuonb3oBancf rrpn

pa3nur{Hbrx rlccneAoBaHunx (Hoffman et al., 2A02; Shchipunov Y.A., 2003), B roM

rlucre a cBq3annbrx c H3)r'reHueia ceoficrB cprrruKarsnHor (Shkqrl Y.N., 2016; KaueHen

4.f., Axccepr. pa6ora, 2015). 11. He ilprrBeAeHo o6rncHegxe rroBhrrueHr4ro aKrHBHocrH

cnJluKareuna Al npu 25oC. Ha pracynxe 39 TfC nenoHrrrHo, rorreMy TfC ycrofiqun x

nosgeficrBnro KlrcJroro pH.

Or:rrn oSuqna.ilbHoro orrnoneHTa K.x.H. Murrrennqa B.ilagn*rnpa

A.uerccaHilp o Bn q a. Or:urs nonoxnTemnrrfr , c orepxl{T cneAyroufi e 3aMeqaHnfl :

l. He yKa3aH HcrorIHHK KJreroK HeLa, Hcnonb3yeMbrx n pa6ore. 2. Kaxnna o6pa":om

orleHuBaJracb BbrlrrrBaeMocrb xrterox? CneAosaro yxa3arb

rlpoBoAnnr4ch r{3MepeHprx, rJrr4Hhr BoJrH H r.tr. 3. Ha crp.

npn0op, Ha

67 crenaHo

cIlJIHKareI,IHoB Al u u. flpn 3ToM cAe;raH BbrBoA, qro aKTHBHocrb $epmenra 3aBr{crrr or

rloBepxHocrHoro 3aptAa. I,Is npunegegHbrx Aannbrx raxofi BbrtsoA cAeJrarb 6rmo eqe

HeJIb3x. Ha uofi B3ruIfiA, STor BbIBoA cJleAoBano nepeuecrr.r B KoHeU pa6orrr, rAe yxe

uogpoSHo orrplcano BJII{xHHe 3aMeH IIoBspxnocrHbrx ocrarxoB B cHJrHKareHHe Ha ero

aKTI{BHocrb. 4. Amop HecKoJIbKo pa3 nudnpaer reTparnnqepon oproctrJrnKar B

KaqecrBe Hal{nfrruero cy6crpara (crp. 59 vr 69). fiocraroquo 6nno o,qr{H pa3 3ro

yKiL3aTb.

Orsrln nelyuefr opraHH3arIrIH. Orsus [oJro]r(Hre.nrHnrfi, coAepxnr cneAyrolr1ue

3aMeqaHru{:

1. B rl4ccepraqull [pucytcrBylor ]reKoropbre oileqarrn r{ x{apro}rpr3Mbr. 2. B

pa3lene <<Marepnanx H MeroAbID nperpacno orrncaHbr MeroAbr HccJre.{oBantmit, Ho

ilpaKTI.IqecKH Her cne4eHnfi o Marepxanax. 3. B pa6ore orcyrcrByrcT 3KcnepHMeHTbr c

cHJIHKaUoM Harpnt, xoropnfi {Bnflercfi npupoAnbrnr cy6crparoM. TaNxe Her AaHHbrx ilo

oJIHroMepH3aI-{n}r gvltnnarer{HoB, xor.rr H3BecrHo, qro B rrptrpoAe oHr4 co6uparorcr B

$nnaueuru. 4. Ha puc.51 crouro 6s rroKa3arb pe3ynbrarbr ArKoHBoJrrorIHoHHoro

aHaJru3a cIIeKTpoB

.{CKOHBOJIIOUHS.

KOTOpOM

cpaBHeHrre

Tar MoxHo orIeHHTb, HacKoJrbKo yclsrugo rrpoBeAeHa



Orrrrn Ha aBTopeQepar KaH.qHAara 6uororuqecrnx HayK MnaArrrero Hayqnoro

corpyAHllKa naooparopnrTrweilaqw BHyrpHKneroqHbrx carHaJroB B HOpMe r{ [aroJronrH

?IHcruryra Moneryrrlpuoff 6nonorns uu. B.A. 3meluapgra PAH llyunenofi JIuaNn

BuxropoBrrbr. Orsun noJroxffTelnnufi, 3aMerranufi ue co4ep)KHT.

Orrsln Ha aBTope$epar KaHAHAara dnorornqecKr4x HayK Ha1"rHoro corpyAHuKa

l'IHcrnryra Maxca llnanrca Max Planck Institute of Immunology and Epigenetics,

Freiburg, Germany. Orsns rroJrolKnretrnur?, saMeqagufi He cogepxr4T.

Bu6op o$raqnalbnhlx onroHeHroB I{ npegcraBurelefi negyrqeft opraHr43arlrru

ooocHoBblBaeTcfl ylx Hay'IHbIMH AocTI4XeHLIfiMH

nccneAoBaHrlrrMu $yHKqraonr{poBaHur 6elHon,

B o6.nacrxx,

$epueurarHBHoro

c

14

nonlnleHnfl HaHoMarepHaJIoB, Koropbre noATBeplr{Aenbr cepr{fiMn }rx ny6wmaullfi B

Be.{yIrIHx Hayrrnbrx poccHficxnx H Mex4ymqpognbrx x{ypnaJrax. Bucoxas

xna,nu$uraIfkrfi.,6olnuofi onblT r4ccneAoBareJrbcroft u ancnepr:nofi pa6oru onrroHeHToB

n npeAcranrar:enefi negyrqefi opraHu3allnr{ rrogBorrser urvr odtexrnBlro orlenr{Tb cre[eHb

nayrHofi rroBH3HhI pe3ynb"aroB AncceprarluosHofi pa6orrr, ee reopernrrecKyro tr

IIpaKTuqecKyKl 3Haqr4M ocTb.

fluccepraqnossrrfi goBer orMeqaer, qro Ha ocHoBaHHH BhrrroJrHeHnbrx

coucKarereM HccneAoeaHnfi pa:padoraHa EoBatr 3KcnepuMeHTaJrbnafl Merogrlra Anr

I/r3) {eHHt IIOnHMepH3aIIHI,t KpeMHe3eMa B npHCyrCrBI4I4 CHJIHKaTepTHOB H KaTe[Cr4HOB,

no3BoJIHBIIrafi BrIepBbIe odnapyxnm [onnMepr{3arrraro KpeMHe3eMa KaTencr4noM L

qeroBeKa. Ilpegno)KeHhl 2 HoBbIX cy6crpara, Koropbre tro3Bonr]or e$$err:nnuo

nonHMepH3oBarb KpeMr{ffiem in vitro. flonyveuu r.r HsyqeHrr cnofrcrBa MyrauTnbrx

BapHarIToB CHJIHKaTSHHOB r4 KATeIC]rHOB.

TeoperrnvecKafl 3uarrr{Mocrb }rccJreAoBanrrr o6ocnoeaHa reM, rrro olpoBeprHyro

npeAcraBJleHlle o roM, trro ocrarKpr Kar€LJrlrrr4rrecxofi TpHaAbr Ser-His-Asn mparor

cyilIecrBeHuylo ponb B roJruMepn3arlr{}r KpeMH*eua. Anrop o6napyxr4n npornBopeqlre

Mex.{y cyrgectrynqefr runoresofr o Mexanu3Me pa6mu cHJrr4KareHHoB u

3KcnepI{MeHTaJrbHhIMH AaHHbrMH. {m H31"{eHHfl csoficre M)iraHTHbrx Bapr4aHroB

6enxoe B padore r$SexrarHo XCNOJIL3OBAHbI uogu$uqHpoBaHHbre

gKcnepFrMeHTaJIbHbIe MeroAfiKH nonyrensfi anrop$noro KpeMHe3eMa H onpe.qeJreHu{

CBf,3AHHbIX

KAT€UIX3A

KOHTIeHTpaTIHH CHJrr{KATOB B paOTBOpe.



3Ha.IeHne nony{enublx coucKarerreM p*ynETaroB rdccireAoBaHrrs .qJUr rrpaKTrlKu

cocToxr B ToM, qTo onpeAeneHbr o[Tr4MaJrbHbre ycxoBHf Infl rlonr4Mepr{3ar\uu

KpeMHe3eMa B rIpHCyrcTBlIpr cKrrxKaTeuHa r{ TerparnHrlepon opTocHnr{KaTa, rronr{eHbr

6olee aKTI{BI{bIe BappIaHTbI cl{nr4narerauoB pr KarencrlruoB. flora:aua Bo3MoxHocrb

HcrIoJIb3oBaHr4r KarerrcxHa L qexonexa Anfl rronyreHur KpeMHe3eMa in vitro.

Ouenxa AocroBepHocrx p*ynbraroB Hccne4oBa:n:r'fl BbrflBr{Jra, rrro

DKcnepI{MeHTaJIbHbIs AaHHbre flonyqeHbr c Hc[oJrb3oBanr4eM ceprn@uqprpoBaHHoro

o6opygonanr4fl, rrpuBeAeHhl AaHHhIe xann6ponor, rroKa3ana Bocrrpou3BoAtrMocrb

pesyJlbraroB B pa3flr,rqr{brx ycnoBpr.r{x. ,.{aNrmre ilon}n{eHbr €urbrepHarHBHhrMr{ MeroAaMH

B He3aBlICHMbrX 3KC[epHMeHTaX.

JIH.THHfi BrilaA coucnarenff cocronT B HenocpeAcrBeHHoM yaracrr4u B

nnaHHpoBaHHH, BbInoJIHeHI,rH H aHanx3e pe3ynbraroB 3KcrrepHMeHToB. Bce

3KCnepHMeHTaJIbHbIe ,qaHHbre nonyqeHbl aBTopoM JrHr{Ho, 3a r4cKnrcqeHHeM cneKTpoB

KpyroBoro AI,IXpoHslda 6emor (nonyqexhr coBMecrHo c nadopa:ropraefi noKyccrBeHnoro

aHrnreJloreHe3a OHKI{ @XM) u urarpo$ororpa$rafi qacrplq KpeMHe3errna (nolyreHu

coBMecrHo c ra6opa'ropuefi MeAHTIHHcKHX r{aHorexno.irorufi OHKU OXM). Anrop

JIHTTHO npeAcTaBntn pe3yJIbTaTbI paooTbr Ha Me)KIyHapoIHbrx rconfrepeHrlx.rrx,

npnnlrMan aKTHBHoe fracrue B rroAroroBKe r4 rrpoABH;xeHHr4 HafrHbrx nyb:rnnaqnfi.

Ha 3aceAaHHH 20 $enpa.:rx 2AI9 AnccepraqnonHnrft coBer rrpnHrn peruenue

IrpHcyAI4Tb lloraponofi Hara:rne BnagnrvrupoBHe )nrenylo crerreHb KaH,4lrAara

Ouororu.recKux HayK.

flpu npoBeAeHHH rafinoro roJrocoBaHus Ar{ccepra{uor*rrrfi coBer B

KOJrHrrecrBe 22 qeJroBeK, H3 H}rx 5 AoKTopoB HAyK (UO CIIerIHanbHOCTH

paccMarpnsaeMoft AHcceprarlfitr 03.01.03 - MoJreKynspHas 6uonornx),

f{acrBoBaBrrIHX B 3aceAag}rg, H3 30 qeJroBeK, BXoAflrrIHx B cocraB coBera,

rIeJIoBeK, nporonocoBanu: sa 21, nporr4B 0, negefrcrBr.{TeJrbHux 6mnnerenefi 1.

flpegce4arenn

AHCCepTarlrroHHOrO

V.{eHnIfi ceKperapb
.quccepTaIIHoHHoro
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