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o(fuqrEalrnoro ornoHenTa Ha Ar{ccepraur{oHH}.ro pa6ory E:renrr Arerccan4poBHbl [eproycosofi
<Bruaxnrae rnyrarrroHr.rnvpoBaHr.rr. ul-cy6re.qr,rHr.rubr Na,K-ATPa3bI Ha cnoficrsa $epueura>>,
rrpeAcraBneHHyro Ha coprcxaHze yreuofi crerreHu KaHAr,r.4ara 6zo:roruqecxrax HayK rlo

creurra,rbHocru 03.0 1 .04 (6uoxuuux)

Na,K-ATPa:a - (feprvreHr, rroAAepxr.rBarorlr4fi rpancuert6pannufi rpa.4lIeHr uonos Na*

ra K+, rarpaer rrauoroo6pasHyro ponb n Srasuo:rorr4r,r opraHl43Ma Ha c[IcreMHoM I,I KJIero]IHoM

ypoBHe. flpexge Bceto, gro cBr3aHo c ocMorr{rlecKuM rr3MeHeHI,Ieru o6reua KJIerKIrt, a ra(xe c

o6ecneqegaeu BTopurlHofo rlepeHoca KarIroHoB, aHLIoHoB, ueta6orzton, reHepaqflrl

rroreHur4ana nos6y4uurrx rKauefi, u nepegavefi craruaJra B KnerKy. llaro:roru.IecKae

rrpoflBneHrrr, .f,BJrflroulr4ec, cJreIcTBueM HapyilreHrrs, RaTaJru'tkrqecKr,rx u peryn.,{TopHblx ceoficrn

Na,K-ATPa:rr, cBr4AerenbcrByror o naNnofi ponu 3Toro $epuenra, [peAcraBneHHoro

pa3nr.rrrH6rMr4 raso(foplrarrau B pa3Hbrx rKaH;rx, KaK (faxropa floAlepxaHus KJleroqHoro

roMeocTa3a.

Peryllqul KaraJrr.rrraqecxoft aKTr4BHocru Na,K-ATPasrr Ndoxer Aocrl{rarbcq pa3HbIMIl

cnoco6aua, n qacrHocrr.r, ero nsauuogeficrBr,reM c KapAr,roroHr.rvecxzMl4 crepolr.4aMl{ (n

rracrHocrr4, ya6auuow), 6eru<alru-naprHepaMr,r, a raKxe flocrrpaHc:rsquorinofi uo4a$zxaquefi

$eprraenra.

.{uccepraqrroHHair pa6ora E.A.[eproyconofi [ocBflueHa LI3yqeHI,Irc BlrLrfllr,vrs

rrro4rE$rlraqlrrr,. WcrerrHoBbrx ocrarKoB Na,K-ATPa36I rnyrarrloHoM Ha KaralII4TI,IqecKI4e LI

peryJurropHrre ceofi crsa Sepnaenra.

Axryalurocrr rrccneAoBaHrr.,r olpeAersercs, [pex,4e Bcero, TeM, qro tJlyrarl{oH,

ecrecrseHHrrfi rvro4ra$urarop 6enxon, ganucrarvufi or rrrera6onpr.recxoto craryca KJIeTKI{,

,Br.,reTcs peryJurTopoM ero aKTrlrBHocTH, a TaKxe cnoco6es 3alrlllruaTb SH-rpyuurr oT

oKrrcJreHr{f,, B ToM qrrcJre ueo6paruuoro. Moreryra Na,K-ATPa:u (ee o,1-cy6re4uuwp)

xapaKTepr{3yerc{ onpe4elennofi crerreHbro ucxoAHoro rnyrarlaoHrrlrapoBauns.. BrrsereHue

AeTaJrEHbrx MexaHrr3MoB perynf,urru aKTr.rBHocTrr $epueura npu AononHI4TeJIbHOM

rnyTaTr4oHKnyrpoBaErrur il EetnyTaThoHvtrrutpoBaHrrr,r r.rMeeT HayqHoe r4 npl4Kna.4Hoe 3Ha!IeHI{e,

lo3Bo.[-f,, Bbu{BrrTb KoHKpeTHbre perynrTopHbre rlrrcTer{HoBbre ocTaTKLI, rIoABepxeHHbIe rarofi

perynflrlrru, a raKxe cBfl3arb perynrropHrrft uorenqfla-:t c oKHcnIzTeJILHo-BoccraHoBureJIbHbIMI4

csofi crea\4r..r BHyrp[rKneroqHofi cpeAEr r4 BHeKJIeroqHoro oKpyxeHlls.

I-{ensro pa6oru 6rrro - BsUIBI,ITb BTLIIHI,Ie flcxo.uHoro

rnyrarr.rour{nupoBaHr.rx o 1 -cy6reAr{Hrr rlbr na (f ynrquz Na,K-ATP a-srI.

Anrop rocraBr.rJr nepeA co6ofi 3ap.aqu'.

V AOIIOJIHI,ITEJIbHOIO



1. Ilonyurarb MaKcr4MaJrbHo tnyrarr,roHlrn[poBanHrrft ra 4euyrarr.roHr.rnuponanHrrfi rrperraparll

Na,K-ATPa3br r43 coJreBbrx Ner€s yrKlr u olpeAenr{Tb BrruflH*re rJlyrarl4oHhnrpoBaurfl Ha

arTrzBHocm $epueura. 2.VIccteloBarb BJrprrHr.re rnyrarlloHlrJllrpoBaHtrs.Ha ycrofiuulnocrr o1-

cy6regznuqrr Na,K-ATPasu K Aeficrnraro rpr4ncr.rHa. 3. tr4ccreAoearb BJIIt.,IHrre

rJryrarr.roHr.rJrlrpoBaHr4-,r Ha cB-fl3brBaHr,re Na,K-ATPagsr c KapAIroroHI,IqecKlrM crepollAoM

ya6aunou u 6emou-napruepou Hsp70.

fllx pemeuraq [ocraBJreHHbrx 3araq aBTop rrcrroJrb3oBast ps[, coBpeMeHHru< $usuxo-

xrrMlrqecKr.Ix u 6raoxuMr{rrecrr4x MeroAoB, B T.rr. rleurpu$yrupoBaHr,re B rpaAI{eHTe caxapo3bl,

utr,mryuo6:rorrlrHr, Macc-cneKTpoMerpr{rc, r43orepMr,rqecKoe KanoprlMerpl,Iqecroe rI{TpoBaHI,Ie, a

TaKxe Kynbrr,rBr.{poBaHr4e KJreroK B crepr4nbHbrx ycnoBrrsx. MerorprqecKoe ocHarlreHae pa6oru

lo3Borser cAeJrarb BbrBoA o AocroBepHocrr4 noryqeHHblx pe3ynbraroB.

Ocnonnue pe3ynbrarbr, rroryqeHHbre aBTopoM, cne.4)Torllue:

Btrsnleuo ApaMarurrecKoMy cHr4xeHlrro aKTr4BHocrn (fepuenr a npl lloBbrrrreHl4tl ypoBH-fl

ero rnyrarr{oHr4nr.rpoBaHurs,. flpucyncrnue ATP (0,3-3 ntM) e cpeAe npeAorBpauano

r,rHaKTr4Barluro Na,K-ATPasH rrpr,r rnyrarr.roHr{nr{poBalt4kr 3aBvIcIrMo or KoHIIeHTpaIIITI4

H).KneoTr,rAa.

flor<asano, rrro crerreHb rnyrarr.roHunr{poBaHr,rx u1-raso$opMbl Na,K-ATPa3bI3aBLIcI,IT or

ee xon(fopMaurrr. B cocrosHr..rn El (npucyrcrBue NaCl) crerreHb rnyrarrroHrrlwtpoBarnfr

MaKcrrMaJrbHa, oHa HecKoJrbKo Hr4xe B cocro-trHr.ruE2 (rryucyrcrBlre KCI), I{ MI,IHLIMIIJIIHa

n (foc(loprnupoBaHHou Seprr,renre, B xon$opuaquw E2P. Cssgrrsauue ya1auua ue

Brfi-f,er Ha srerreHb rnyrarrroHunvpoBanns. (feplrenra. floxa:ana Bo3MoxHocrb

rnyrarr4oHr{JroBaHr,r{ Na,K-ATPa3br KJreroqHoM ypoBHe, - B rrkrHurr erra6puonanbHbrx

CTBOJIOBbIX KJICTOK MbIIIII,

floxa3aHo, rrro nprz ucrroJrb3oBalrrkt xkrMLrqecxr,rx BoccraHoBrarerefi (n r.u. c Ao6asxofi

Aenarypt4pyroqux areHToB, rroBr,rrrreHr,reM TeMleparypsl), a raKxe n conpaxenuofi

Seprraenrnoff crrcreMe rnyrapeAoKcu:elrtarau{oHperyKTa3a He yAaerc, Ao6[:rscs

nonHoro .{ern}Tar}roHr{nr.rpoBaHas s1-ugo(fopnau Na,K-ATPa3bI, rIpeAIIoJIoxLITeJIbHo

BcJreAcrBr4e rrururlrr4s. HeAocryrrHbrx r,rJrra oco6o nporrHbrx SS csssefi B MoJIeKyne

rfeplreHra.

4. flo Aaunrnr,r aBTopa, [oML4Mo AernyrarnoHznr4poBilHrrfl) B rrpucyrcrBllrl xr{MLIqecKI,Ix

BoccraHoBr4relefi qacrr,rrrHo BoccraHaBJrr.IBilror Hprrpo3r4nr,rpoBaHHbIe Lr oKcIrJIeHHbIe

(SOH, SO2H SO2H) cym(fru4prrrrbHble rpyrrlbl $epuerira.

5. Irlcnomsyx MeroA ranAenruofi Macc-crreKrpoMerpIll4 (MALDI-TOF MS), aBrop

ra4enua$raqilpoBan ocrarKr.r ulrcrer,rHa B MoneKyne o1-cy6reAL{HLIqbI Na,K-ATPa:u,

1.

2.

J.



MoAr..r(burlr4poBaHHbre rnyTaTr.roHr.rnlrpoBaHrreM, HrrTpo3r.rnupoBaHlleM I{ oKI,IcJreHI,IeM .4O

cynb(beHoBofi vt cynr,(boHoBofi Kr{cJrorrr, Ao kr rrocJre o6pa6omz $epneura B

[plrcyrcrBr,rr,r AoAerl[ncylr(para :oarpkts. Lr NroqeszHsr. B KoHTponLHoM flpenapare

o6napyxeno rnyrr4oHr.rnrpoBaHr4e Cys140, 206,351, 454, 458, 459, 513 u 658. flocle

BoccraHoBneuns 6etra B AeHarypr..rpyloruux ycnoBr4flx BbuIBJreHo rnyrarI,IHLInLIpoBaHIie

Cys454, 458, 459,513, 658. O6napyxeHo Hr4rpo3prnprpoBaHr.re ocrarKoB Cys35l, 454,

458 u 459, a raKxe pa3n?fl crerreHr, oKr,rcrreHr4.f, 6o:rr,rrraHcrBa ocrarKoB IIlIcreI4Ha.

MaxcunaalbHo rr sau6olee pa:noo6pasno 6uru uoAz(buuupoBaHbl ocrarKlr Cys454,458

u 459, pacnonaralorql4ec, e6rrazu aKTaBHoro IIeHTpa Qepuenra.

6. JluuuuaposaHHrrfi Tpprrcr4Honra: E2-(popMbr rrpllBoAlrr K IIoTBJTeHLIIo renrl4Aa 40 r.{a

He3aBr{cr{Mo oT cTeneHr4 rJryTaTuoHr4Jrr.rpoBaHVA; B cnyl{.ae AernyTaTI{oHI{n}IpoBaHus) Ho

He .{orroJrHr,rreJrbHoro rJryirarr,roHr,rn[poBaHr,rr, [poucxo.(Iar o6pasoBaHl4e $parir,reura c

MoneKynrpnofi lraccoit 23 x[a, cBprAerenbcrByroruee o6 zsNdeHenuu xou$opMalluu

6e:rxa rpr4 ero uo4raSraxaquu.

7. B El xou$opruaquu Aernyrarr.roHunrpoBaHHas Na,K-ATPasa oKa3aJracb 6olee

rroABepxeHa rprrncuHoJrr,r3y, rreM rnyrarploHlaruponannrrfi Sepuenr, o qeM

cBr4AereJrbcrBoBirno HaKorrJreHr.re $parruenroB c MoJI. MaccaMI4 40 u 23 x[a.

8. B xon(foprr,raquu F,2-ya6auru @eprraenr 6oree rloABepxeH TpIrlcI,IHo.III{3y, qeM B

cocrosHurx E2 u E1. fryraruonvn:apoBalue syqecrBeHHo MeHf,er xouSopMaulrrc

Sepuenra, o rreM cBlrAerenbcrByer yBenr,rqeHr,re srrceo6oxAeHl,I-s nerITI,I.4oB 40 u 35,5

xfla no cpaBeHeHlrro c ]rcxoAHbrM r,r qacrr,rrrHo rnyrarr{oHrrnrrpoBaHHhlM rlpelaparaMpl

9. C rroMorubro MeroAa u3oMerpurrecxofi Kanopr,rMerpr{[ Tr.rrpoBaH[Ir aBTop I{3fIIrn

BJrr4.rrHr,re rnyrarrroHr,rnupoBaHu{ Ha cBtr3brBaHrre Na,K-ATPa3hI c ya6auuou u 6e:rxou-

rraprHepoM, HSP70.

10. Creuenr lao4ra$uxaquu (feprraeHTa rnyrarr,rouoM He BJrrr{er Ha ero cpolcrBo rcya6awuy

(Kauc oKorro 0,06 uxM) r4 rrranepoHy Hsp70 (Kauc 0,6 nxM).

Pesylrrarsr npoBeAeHHoro aBTopoM riccneAoBan*rfl. yrly6;ixro:r [peAcraBneHr,Ir o peryn-slll4pl

KaraJrrarr4qecKr.{x cnoficrn Na,K-ATPa3br B ycJroBr,t.f,x rnyrarraoHr.rnr4poBaHlra. Antopy yAanocb

flpoBecr]r rpaAarlurc (fynrquona,rrnofi gnaquMocrr,r pa3nr.rrrHbrx ocrarKoB qlrcrelrHa B Moneryne

Seplrenra, a raKxe BburBr,rrr cBfl3b Mex,(y rnyrarr.roHprJllapoBaHlreM, HI,ITpo3IrnI4poBaHVeM ,r

oKprcJreHVeM rlrrcrer4HoBbrx ocrarKoB. flpo4euoncrprrpoBaHo pa3nuque xon$opnaaquu

tpepwrenra flprr ero nsauuogeffcrBr.ru c yadaunoM, ToHaMlr Nat u K*, ? TaKxe orcyrcrBl{e

Bttrfllarrr rnyrarr,roulrnupoBaHlrs. Ha B3avnraogeficreue Na,K-ATPasrr c ya6aranoira u 6e:rxorr,t-

naprHepoM, Hsp70.

Crpyxrypa ra o$oprranenue pa6orr,r.



fluccep:raqprouHarr pa6ora E.A. .{eproyconofi r43JroxeHa Ha 131 crpaHI4IIe, cogepxur 42

pr4cyHKa r4 3 ra6nr,rurr. [uccepraqur coAepxr.{T cneAyroque pa3Aenbl: BBeAeHIre, o6:op

nr,rreparypbr, MareprrilJrbr Lr Mero.qbr [ccne.qoBaHrrr, pe3ynbrarbr rr ux o6cyN.4eH]re, 3aKJIIoqeHr{e,

BbrBoAbr, clrrcoK nrrreparyp rt (246 rrcrorrHllKon), u npu.:roxeHfie.

O6sop nr.rreparypbr Ha[r{caH AocraroarHo Jrorr4lrHo, r,rnn}ocrpr,rpoBaH 17 p}IcyHKaMLI kt

rroAroTaBnr4BaeT qr{TaTel-s K Boclpr4.r{Ta}o nocneAyloulero MaTepl4ana. Anrop

rrpoAeMoHcrprrpoBan xopomee 3HaHrae nr{Teparyprr, rroHrrMaHpre paccMarpl,IBaeMofi upo6leurr,

a raKx(e aHilJrraTlrqecKr4e crroco6nocru.

3alreqasue Moxer 6um a4pecoBaHo K pr{cyHKaM 4 (He coBceM [oHsrHo, Ha rITo cneAyer

o6parum BHrrMaHr{e, rpoBoA, pa3nuqre MexAy crpyKrypofi $eprraeura n E! ra E>> cocror'uutx),

Ir puc).HKy 5, o6rxcneHr4e K KoropoMy B rro.qrrr,rcra MorJro 6rnr 6oree [pocrpaHurrnt. Kpoue

TOIO, TeKCT Ar,rocepTaUr.rrr COAepXr,rT HeKOTOpbre OleqaTKI,I, npplcyTcTByrolllrle B ocHoBHoM B

o6sope nr,rreparypbr.

Marepualsr kr MeroAbr c 4ocrarouHofr uo:rroroit o[]rcbrBaror KoMnneKc MeroAoB,

rrcrroJrB3oBasrnuitc ,.qn r nonyqeHr4r pe3ynbraroB, lr noAKpelJreHbr ueo6xo4uublMll ccbIJIKaN{Ir.

Pesym,rarrr u ux o6cyN4euue orrr4caHbr no4po6uo, rrpoprnnrocrprrpoBaHbl pItcyHKaMI{ u

ra6maqalru, H B uenoM Aaror rrpeAcraBneHr{e o 6orsruolr o6:reue pa6orrr, rpo4elannoit

aBTopoM. AHa-nras [oryrreHHhrx aBTopoM pe3ynbraroB npoBe.qeH AocraroqHo [oApo6Ho, c

flpzBnerreHueu neo6xo.4rrMbrx ccr,rJrox Ha nrrreparypy. 3aneprraercs I,I3JIoxeH]re pe3ynbraroB

rrccneAoBaHus. v ktx o6cyx4enus 3ar:uoqeHr{eM, KparKo noABoAsrIItM I4Tor npo4e.nanxofi

pa6ore.

Ha ocHoBe [oryqeHubrx pe3ynbraroB aBTop $oplay:rupyer 6 nrrnogon, cxaro, Ho c

AocrarorrHofi nomrorofi oro6paxarcqr4x pe3ynbrarbr u ccreAoBaHI,I-s.

Anrope(fepar .4r.rcceprarlrrr4 aAeKBarHo orpaxaer Marepr.raJr, rrpe.ucraBnenuufi n cauofi

II,ICCepTarlrrr4.

Ocnonuue 3aMeqaHr.r.f, H Bolpocbr rro cyrrr pa6orn

3xcuepzuenrzurrnrrfi Marepr{an m,rcceprarlrzr4 ocHoBaH Ha r4crroJrE3oBaHlrr.r [penaparoe o,1-

cy6regunuqu Na,K-ATPasrr, non) reHHbIx r43 HecKoJrbKr,rx xr,rBorHblx ucrounuron (n

ocHoBHoM r{3 coJreBbrx xeJre3 yrxu). [:rr no4rnepx.qeHra, Silsraororu.recxofi 3HaqI4MocrI4

rroJryqeHHbrx AaHHbrx aBTop rlcrroJrb3oBaJr KJrerorrHyro Morenb (pr,rcynor 22). Hew o6yclon:ren

nr,r6op rnero.{Hofi uoAenu? Hacxo.lr,rco oua yHr,rKirnbHa r,rJrr.r rrrrrr{qHa AnrI xapaKTepI,IcrIrKI{

ua6mo4aeruoro Senouena? Kaxue aHTrlTeJra racrroJrb3oBaJwrcb An{ Tr{[rIpoBaHI{f, $epruenra u:



coJreBbrx xeJre3 yrxr4 r,r Mbrrrrr4Hbrx gM6pproHarbHblx Kneror? Ermo JII4 3To

(4nx o6oux nra4on) aHTr,rreJro LrJrr4 ont4 pazrtuuwtuc;.?

Kax npoBoAr,rnacb HopMr,rpoBKa crerreHlr rJryrarl4oHunkrpoBarurfl, rlppl

rrpeAcTaBner,uu?

rraH - cleqrr $ ra.re cro e

CC KOJII,IqECTBCHHOM

B KaKyro xoH(poplraquro rrepeBoA]rnra Sepuenr upu colocraBJIeHI{LI ero aKTI{BHocrI4 co

cTerr eHbro rIryTaTr{ oH uttwp oaaunx?

Pucynor 38 llocxolrxy [peAcraBneHHbre AaHHbIe xapaKTepl{3ylor BJII,I{HIre (rouuee,

orcyrcrBr4e raronoro) raoHnofi crrJrbr Ha [poreonurr.rqecK]ro AerpaIaIIHro, o6 3ToM xeJIareJIbHo

6rmo yKa3arb B Haqane flo.qrrucr,r.

Bce usroNeHHr,re B or3;rBe 3ilMerraHr.rr Hoc;IT TexHrrqecKr,rfi xapaxrep I,I He BJII{tror na o6rqee

6.naronprnxrHoe BleqarneHr.re or Ar{cceprauuosnoft pa6 o:ru.

B rlenoM Ar{cceprarlrroHHarr pa6ota E.A..{eproyconofi Ha reMy <<BrulsHue

rnyrarr4onulrrpoBalrrs. o1-cy6regr4Hr4rlbr Na,K-ATPassr Ha csoftcrna (peplren:ra), rlo

aKTyiurbHocrl,I uenu kr 3aAau [poBeAeHHoro uccJreAoBaHr4fl, uayunoil kr upaxrrauecxofi

3HaqrrMocrr{ nonfreHHbrx pe3ynbraroB rroJrHocrbro coorBercrByer rpe6oeaHvrflM <<flo:roxenras

o nopflrKe rrpucyxAeuu-s yqeHbrx crenenefi>> Il!842, yrBepxAeHHoro rpaBI{TeJIbcrBoM P@ 24

ceuu6px 2013 r., [peAr,rBnseMbrM K Ar4cceprarlrrflM Ha corrcKaHr{e yvenofi crerIeHI,I KaHAI4.4ara

HayK, a ee aBTop 3acnyxraBaer rrprrcBoeHr,rfl ucKoMoft crenenu KaHArrAara 6pIo.:roru.recKlIx HayK

no cre{uarrbHocrr.r 03.01.04 - 6uoxuvtus..

B eayruufi nayrHrrfi corpyAHr.rK Jla6oparopulr aHn{oreHe3a
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