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oouquarbHoro orrrroHeHTa

Ha AIICCepTaIII|rc Ha COIICKaHUe yrIeHOfi CTeIIeH[

KaHArIAara 6rororrrrecKrrx HayK Kyapqsqesofi CoQnu CranHc.naBoBHbr

Ha reMy: <<BsalrMoAefi crnne aMI{JrorIAoreHHbrx 6errcos c rua[epoHlrHaMrr>>

[o c[eqraJrbHocrlr 1.1.10. - <<BuovrexaH[Ka u 6nonnxeHepus>>

.{uccepraqux Co$uu CranuclaBoBHbl Ky4preqenofi <<BsaraMoAeficrsne

aM[nouAoreHHbrx 6emon c rua[epoHr4HaMl4) rrocBrrrleHa aKTyulnbsofi a corlu€urbHo

sHaqz\,Iofi TeMe r4ccneAoBaHr4fl rlarofeHeaa nefipoAereHeparuBHbrx sa6orena]F.uit,

cBt3aHHbIX c arpera\ueit rrpnoHHoro 6erra z anrQa-cnHyKJrer4:na) vr B qacrHocrr4,

BILr4flIJIdfl BilKHbrX rraCTHr4KOB 3aIrILTTnOfi CUCreMbr KJTeTOK - rxanepoHr,rHoB -Havx
pa3BHTI4e. Pocr paclpocrpaHeHuTfl, sa6oresauufr, cB.rr3aHHbrx c arperaquefi

aMI{noLIAoreHHhIX 6emon, Koropble B 6orulzHcree cno€vr clrHTe3npyroraf, B

KJIerKax ueprnofi cucreMbr, HerarLIBHo BJIIlrer He roJIbKo Ha caMI,IX [aIIrIeHToB,

cHl4xaf, KaqecrBo vrx )Kr43nvr, Ho vr 3atparueaer 6oree rxr4poKyro npocnofiry

o6rqecrna. lloerorray kr3yqeHue Saxropon, ycr4nr4Baroqvx vrrLr uao6opor

rIperIf,TcrByIoIrIHX arperallrlll, BaxtHbIX Ans QynxqzoHLrpoBaHur opraHu3Ma

MoneKyn 6enxa, 6e:ycroaHo, f,BJlflerct upaKTr4qecKlr sHa.{ulaofi u aKTy€lJrurofi

3aaaqev HayqHbrx r,rccneAoB aEr4vr.

Z:yvenrae npoqecca o6pasonauur

KOMTTJTeKCOB, a TaK)Ke OrIeHKa pe3ynbTaToB

cJIo)KHbIM 3KcrIepuMeHT€LIIbHhIM 3aAaqaM, rpe6yrorqr{M BHLrMaHus, aKKyparHocrr,r B

IIOCTpOeHLIH SKCIIepI4MeHTa I{HTepnpeTarIIdI'4 [OnyqeHHbrx pe3ynbTaToB,

yBepeHHoro BnaAeHr,r[ pasHoo6pa3HblMlr 6uoxuwuqecKr,rMrr vr Qz:zro-
xkI MI4 q ecKI4MIl Mero 4av'vr. [annrre, [onyqeHHbre rrpu BbrrroJrHennu peqens npyevrofi

pa6orrr, rloMoralor AononHurb 14 BvrgyaJr*r3r4poBarb sce qaqe 3B1n{arqhe

npeAnono)KeHLrr o BrrvrflHur.r poAHbrx cr4cTeM opfaHr,r3Ma Ha pa3Br4TLre sa6oJlenauuit,

rloparKaloqux HepBHyrc cr{creMy. I4uQopvraqzx o BHocrrMoM cLTcreMaMH

uanepoHl4HoB BKnaAe B ptr3BLrrr4e nefipo4ereHeparlrBHhrx sa6oreeauuit ustepecHa
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BbrcoKoMoneKyn.spHbrx 6enrconrrx

TaKofo B3avMo,Ileitcrr.us orHoctrcf, K



He ronbKo Anfl rrcyqeHr4fl. SyHgarvreHT€trIbHbIX lpoqeccoB, rrporeKarorrlkrx B KJrerKax

m rKaHtx, oHa raK)Ke Mox{er 6urr rroJre3Ha rnfl pa:pa6oxra MeroAoB

npoSznaKTr4 Kr4 u rre.rre:anfl.

Peqen:zpyeMa-fi ALIccepraIIpIoHHat pa6ora nocrpoeHa rro rpaALrrIHoHHoMy

rlnaHy vr coAep)KLIT cneAyroque pa3Aenbr: BBeAeHLre, o6:op nr.rreparypbr,

Marepklanbl pr MeroAbI, pe3ynbrarbl vr vx o6cyx4eurae, BbrBoAbr vr cnr4coK

rlrrrkrpyeMofi nrareparypbr.

Pas4en <O6:op nllTeparypbl) HarlucaH xopoulrM HayqHbrM r3brKoM,

qllTaerct JrerKo, coAepxlrr nonHyro cBoAKy AaHHhrx o coBpeMeHHoM cocrorHr4H

upo6lerurt, qro JIorHrrHo troABoArIT K BaxHocrLr rrpoBe1e:avrfl, trccneAoBarruit s

BbIOpaHHOM HalpaBIreHLrVr) a rarcKe 3HaKOMI,IT C OCHOBHbTMI4 XapaKTepLrCTkrKaMr4

o6remos nccneAoBa:nurs. Anrop yKa3blBaer Ha 3HarrLrMocrb rrpaBr4nbHofi pa6orrr

crrcreM Iua[epoHoB Anfl nonHolleHHoro SynrqnoHr4poBaHr.rr pa3nr4qHbrx

opraHLI3MoB vr o6cyx4aer B3akTMHoe B[rr4frHhrfl Lr xpyrrKocrb 
'ata:Hca

B3al4MoAeitctr,r4s 6elrcon, orHocsrquxc-l K AByM p€t3HbrM cr4creMaM - :arqutrofi
.i::

BHyrpl..IKnero.rHofi v cvrrHaJrcsofi uepeuofi - B xr4Bofi cracreue. OrAenrHar rJraBa

IIocBf,IrIeHa sogNaoxHofi ponr4 nauxpo6uoru Kr4rxeqHuKa B p&3Bvrrprpr

rIaroJIorI4rIecKI4x npoqeccoB, nporeKalolrlkrx B nepenoft ckrcreMe xI4BorHbIX.

E4uucreeHHoe, qero He xBaraer AaHHoMy pzrcAeny oro ransopnaaqzz o

AocronHcrBax KpLI ooneKrpounofi MI,IKpocKoIrr4 r{, Koro p afl flBnflercr orHoc LrreJrbHo

HoBbIM MeroAoM, pffi MHorve pe3ynbrarbl B paMKax o6cyx4aerraofi pa6omr 6stu
[onyqeHbr krMeHHo c ero rroMorrlbro.

PasAer <<Marepualrbrvr MeroAhI>) coAep)KI4T no4po6uoe orlrcaHlre ocHoBHbrx

I4CrrOJrb3OBaHHbrx npn npoBeAeHkrr4

MeroAbr 6uoxuwtuu v 3H3r,rMoJrorr,rlr, vr

C.C. Kyaprnqeeofi, Ha r{To oHa rlecrHo o6parqaer BHLrMaHvre) yK€BbrBar BKnaA

cBotIX KoJrJrer rlpr4 rlpoBeAeHr4r4 Tex LrJrLr rrHbrx gKcnepvMeHToB. BosNroxHo grlrM

SKCleplr MeHT€UrbHbrx

I4ccnenoBaHvfl.. 3ro pI

6uousxeHepHbre 14

rroAXoAoB,

KJIaCCUqeCKUIe

Su:zro-xr4 MuqecKr4e

MoneKynspHoe MoAenrrpoBaHr,re. He Bce

MeTOAbI, kr MHKpOCKOTII4', U

MeToAbI IIpLIMeHf,nLIcb HaIIptMyIo

Sarrou o6ycnonneHa v KparKocrb rIoAaqI4 Mareprl€Lna B ceKrlnu <<MoreKynf,pHat



AI4HaMI4Ka). lIapanJIeJIbHo c sTLIM cneAyer orMerr4Tb cnox{Hocrb uccneAyeMbrx

cl4creM, Koropble oAHoBpeMeHHo coAep)Kanv Ao rpex 6erxoerrx KoMrroHeHToB,

SynrquoH€ulbHoe cocrotHne Koropblx 6rtro ueo6xo4uMo KoHTponupoBarb.

llepnar qacrb pa6orrr C.C. Ky4prnqesofi nocBrrr{eHa B3aLrMoAeficrsnrc

6axrepuanbHoro KoMrrJreKca uailepoHkrHoB GroEL-GroES c p€r3HbrMu Qopvrarraz

rlpl4oHHoro 6elxa n anrQa-clrHyKnuHa. B xoAe 3Toro rlccJreAoBaHnro aBTopy

yA€ulocb rloKa3arb, vro 6arrepzarurrtfi ualepoHrau n $ynKrlr4oHanbHo aKTr4BHoM

cocro-flHulrl Moxer He roJIbKo BbI3bIBarb 6ucrpoe o6pa:onaHpre KpynHbrx arperaroB

aMHnoLIAHofi npupoAbl, Ho z SopuupoBarb ne6olrur4e arperarbr Her43eecrHofi

3TI4oJIorI4I4, Koropbre B BrrAy ocooenHocretr [poreKaHkrfl aMuJrouAuoft alperarlr4r4

BHyrpI4 )KI4Boro opraHr43Ma Moryr cnyxLrrb HoBbrMr{ oqaraMr4 pocra $ra6pznn, qro

B cBoro oqepeAb Mo)Ker rrpuBecrr4 K rroBpex(AeHr,rn uepnuoft TKaHr,r.

Bo aropoit \acrn pa6orbl aBTop [epexoAr{r K oKcrrepr4MeHraM c 6erravru,

[onyqeHHbIMI4 r43 opraHI,I3MoB 6nu:ropoAcrBeHHbrx npeAcraBzrerefi

MJIeKoIII4TarouII4x, rrro 4o6auxer ecrecrBeHHocrr,r Aanuofi pa6ore.
,t::

@yHrqraoH€ulbHo arcrusHrrfi oyKapnorra.Iecrczfi tuarepoHraH TRiC raKx{e npr.rBoAr4T

K aMI,IJIou4Hofi arperalll4la tlpl4oHHoro 6ema, oAHaKo B AaHHoM cnyqae yrca:aHurrfi

pe3ynbrar uo4raepx4€n He roJIbKo Sz:rarco-xuMr4rrecKkrMu MeroAaMu, Ho kr

y6e4zrelrno B:rr3yanr43upoBaH c rloMoulbro elerrponnofi MLrKpocKonkrr{ c

rI c rr o Jr b3 o B aH r,r e M H e f aTr,r B H o f o Ko HTp acTup oBaHr4fl .

3arffo.IzreJrbHar qacrb pa6orur [ocBrrrleHa ilonyr{eHr4ro 3D crpyKTyp

pa3nI4qHbIX oenKOBhIX KOMTIJIeKCOB, C HC[TOJIb3OBaHLIeM COBpeMeHHOfO aKTLTBHO

pa3BllBalouleroct MeroAa - KplIo3nerrpoHoft Mr4KpocKonuu. C.C. Ky4prnqesofi u

ed roueraM yAanocb, c oAnofi cropoHbl, rIoATBepAvrb rronylreHHbre r,rMr4 paHee

AaHHbIe o cnoco6uocrz 6arrepualbHoro ualepoHr4Ha GroEL cB-fl3brBarbc.tr c

aMI,IJroHAoreHHbIMIa 6enxauz: rrpl4oHnrru 6emoM r,r anrSa-cuHyKneuHoM, a raKx{e

yK€Barb Ha Bo3Moxnufi nyrb Haqura arperaquu 6elra. C 4pyrofi cropoHhr, krMr4

6rtra o6Hapyxeua HoBat ron$opvralJvrfl, 6axrepza-ubHoro KoMnJreKca GroEL-

GroES-HyKneorI,IA. Ha srou aBTop He ocraHoBLrJracb vry1envna oco6oe BHT4MaHLTe

3aKOHOMepHOMy IOLICKy MeCTa, KOTOpOe HOBar CTpyKTypa Moxer 3aHrrMaTb B



pa6o.IeM IILIKJIe 6arcrepuattbHoro ruarrepoHu:na,v3yqeHne Koroporo [poAonxaercfl

Ha IIpOT')KeHI.jkt MHOfr4X JreT.

B KarlecrBe ne6omnzx HeAocrarKoB purAena <<Pesyrtrrarrr 14 vx

o6cyx4enve>> fl 6rr oruernn orcyrcrBl{e cno4nofi ra6luqu yxe cyrqecrByroqux

3D crpyrryp rrarepoHI,IHoB, Koropble 6rtnu uccneAoBaHbr B 4auuofi pa6ore. B

TeKcre C.C. KyaptBIIeBa JrLIIub MeJIbKoM yrIoMIiIHaer crarbr.r r{ crpyKTypbr, Koropbre

6l.;,twt [onyqeHbl paHee, qro, Ha laofi B3fJrtA, Mo)I(er froMerrrarb orIeHKe

rlpoAenaHHofi pa6orrr. Kponre roro, aBTop He yKa3brBaer, 6rtrtu JrLr BHeceHbr

crpyKTypbl, IIoJIyqeHHbIe c noMoIIIbIo KpI4o3neKTpoHHoE runxpocKorrkrH, B KaKLre-

ttu6o 6asrt AaHHbIX, r{To rlocJlyxIlno 6rt 4onorHrrreJrbHofi, nanu4aquefi yKa3aHHhrx

pe3ynbraros. B reKcre raKx{e BbItBJIeHo HeKoropoe KoJu4qecrBo o[eqaroK, Ho Ha

[epeAaqy cMbrcJra oHLr He oK€t3brBaroT Brrusllkrfl.

Terccr AI4ccepraIILIrr 3aKaHqllBaercs qerxo cSoprrayru4poBaHHbr Mu v xopotuo

apfyMeHTupoBaHHbrMr4 BbrBoAaMLr, KoTopbre rroJrHocTbro

TIOCTABJIEHHbIM 3A,[AqAM.

cooTBercrByror

Cvuraro, qro yKa3aHHbIe 3aMeqaHr{r He yMantror 3HaqvMocrr4

ArlcceprallnoHHoro l4ccneAoBaH:as. [zccepraqzx C.C. Ky4paeqeeofi flBJrflercr

rIonHoIIeHHbIM HayqHbIM kIccJreAoBaHueM, peuraroultrM BOKHbre Syn4avreHTaJrbHbre

H npaKTur{ecKue 3aqarryr conpenaennofi inor.oruu, u orBerraer rpe6onanvrflM)

ycraHoBneHHbIM MocroscrzN4 rocyAapcrBeHHbrM yHkrBepcureroM LrMeHr4

M.B.JIouoHocoBa K pa6orala no4o6uoro poAa. Co4epxanue rvcceprar\vu

coorBercrByer cnerII4€lJIbHocrLI 1.1.10. - <<EzovrexaHr,rKa u luouttxeHepu-a> (uo

6uolornqecKuM uayrana), a HMeHHo cneAyloqrlM ee HalpaBneHlr.rrM: t4Hx(eHepurf,

6elrcoe, pa^:pa6orKa rIpI,IHIII4noB vro4zSIaxarJnr4 Lr co3AaHraq 6errcoB c rleHHbrMr,r

csoficrsaMu, rIporeoMLTKa, Qon4uHr 6emon. Tarxe oHa coorBercByer KpureprrrM,

olpeAeneHHblM nrr. 2.1-2.5 lloroxeHkrfl o npr4cy)KAenuvr ytreHhrx crenenefi

Mocxoncrorr,r rocyAapcrBeHHoM yHklBepcLrrere r4MeHkr M.B.JlolaoHocoBa

o$opnaneHa cornacHo rpe6oBaHLItM lloroxenur o coBere rro 3arr{r4Te guccepraryuit
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Ha coLIcKaHLTe yveHofi crelreHl4 KaHAuAara HayK, Ha coucKantre yueHofi creleHr4



AoKTopa HayK MocroecKoro rocyAapcrBeHHoro yHlrBepcr,rrera HMeHH

M.B.JlouoHocoBa.

Taruu o6pa:ovr, cor4cKareJrb Co$vrx CranuclaBoBHa Ky4prnqera

3acnyx{I4Baer npucy)KAeHr4Jr yvenofi crerreHr4 KaHArlAara 6uoloruqecKr,rx HayK rro

clerlr4€LnbHocrra 1 . 1 . 1 0. - <<BuouexaHr4Ka u 6uouuxeHepr4q>>.

OSzquanrnrrfi orrroHeHr:

AoKTop 6proloruqecKr4x HayK,

AI4peKTop, @e.4ep€LnbHoe rocyAapcrBeHHoe yqpe)KAeHue <<@e4epa-rrrsrrfi

LlccneAoBarenrcrrafi IIeHTp <@yu4avreHT€urbHbre ocHoBbr 6zorexHoJrorr4u)
...

Poccraficrofi axagerukrLr Haylr>> /'

(De4opon Aner<cefi Hraxoraesu.{

09.06.2023

Konramnbre AaHHbre:

rerr.: +7 (495) 660-86-11; e-mail: a.fedorov@fbras.ru

CnequzurbHocrb, rro Koropofi o$nqu€urbHbrM onrroHeHToM

3aIrII4IrIeHa Arzccepr ar\r4s.: 0 3 . 00. 04. - Enoxnnazr

A4pec Mecra pa6orrr:

lI907l, Poccua, Mocrna, JleuraHcrufi upocneKr, A. 33, crp.2

@e4epanrHoe rocyAapcrBeHHoe yqpe)KAeHI,Ie <<@e4epanrurrfi rzccneAoBarelrcrufi

IIeHTp <<@yn4anaeHTzulbHble ocHoBbI 6zorexuoJrorr4r4) Poccuficrofi aKa1evtvru

HayK>>

ren.: *7 (495) 660-86-11; e-mail: a.fedorov@fbras.ru
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