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o Ar.rcceprarluonnofi pa6ore Kapena Cepreenzua Caprcucxua

<onyopecqeHTHbre 6emcra c arrraoHHbrna xpol,ro(popoM Ha ocHoBe rpunroSaHa>,

lpeAcraBleHHyro Ha corlcKaHIae yrenofi crerreHr.r lr.alr'p.vp:ara 6raoloruqecKlrx HayK

ro cnerlr4anbHocrrl MoneKynrpna,s 6uonorxs - 03.01.03.

(DnyopecqeHTHble 6elru [u4poKo I{clonmyrorcr B 6raonornqecKr.rx r{ccJre.qoBaHr.rrx B KarrecrBe

(pnyopecqeHTublx MeroK, [o3Bonsrcqvx [poBoAr.rrb Her{HBa3raBHyro Bkr3yurk3aqnro 6uonoruqecKr4x

crpyKTyp I,I [poqeccon. Cos4aunas Ha ceroAHqrrHuitt Aoas ranr.rrpa (p:ryopecqeHTHbrx 6e:rxon perrrgna

MHorI{e aKTyanbHble 3al.a'e.il npux{rr3HeHnofi nazrpocKorrr4r.r, Ho, B To xe BpeMr, In.f, MHorr4x MeroAoB

MLIKpocKorIuvr rpe6yerc.f, AanrHefiwaspazpalorKa r{ orrrrrMrr3arlua $nyopecrleHTHbrx 6errcoe.

B 4raccepraqr.ru K.C. Caprzcrna orrr.rcbrBaercx pazpa6orKa HoBoro Krracca (pnyopecqeHTHbrx

6elxon, corepxalqux xpouo(fop ua ocnoBe rpznro(fana B aHrroHHoM cocro-flHnra. AuraoHHoe cocrosHue

rpunro(fanoBoro xporr,ro$opa (pnyopecrleHTHbx 6enr<os ue 6nrlo r,r3BecrHo, HecMorp-r Ha rrrnpoKoe

rIcrIoJIb3oBaHLIe B MnKpocKonr{r{ qrraHoBbrx (pryopecqeHTHbrx 6erncoe c rpunro$anonr,nrau

xponao(popaura. B rzcceprallLloHHofi pa6ore K.C. Capr<ucrHy He roJrbKo yAzrnocb rroKa3arb Bo3MoxHocrb

cylqecrBoBaHllt xpoMo(popa B aHr4oHHoM cocrorHvrtr, Ho raKxe co3Aarb QnyopecqenTHhre 6enxu

WasCFP u NowGFP, o6la4arolque yHL.IKaJIbHbMpI 6Ho$nsu.recKprMr4 cnoficreax,rlr v pacTrrkrprrcurrMlr

npeueunoft [peAeJI 4nx Qlyopecqenruofi Mr.rKpocKorrtrn. Hayuuafl HoBH3Ha r4 aKryanbHocrs pa6o6r ue

Bhl3brBaer couuenvfi.
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[uccepraqut [ocrpoeHa rlo Kraccr4qecKoft cxelre u cocrorrr rr3 BBe.4eHr4r, o6sopa nr.rreparypbr,

MaTepl4anoB I{ MeroAoB I4ccne.{oBaldvIg., p*ynbTaToB I,I HX o6cyN4eua.s, 3aKJIroqeHr.L[, BbrBoAoB, cfrr{cKa

coKparrleHl,Ifi rz cnucra nllTeparyprr. Matepuurn Auccepra\Lril r43nolreH na 85 crpaHzrlax 14 xoporuo

I4nnlocrpllponan (36 plIcyHKoB H 1 ra6ruqa). Bo BBeAeHrrrr KparKo c$oplrynupoBaHbr rrpeAnocbrnKLr pr

sa4arilr pa6oru.

O6sop Jll{Teparypbl cocraBJlsror ABa 6onrlrux pa3Aena, B Koropbrx o6cyx4arorcs nr,rreparypHbre

AaHHbIe, HerlocpeAcrBeHHo cBs3aHHbIe c renaofi pa6orsr. B [epBoM paccMarpr4Barorcr .4aHHbre o

BerllqilHax pKa 6oxonsrx qenefi aMI{HoKt4cJIot n 6emax u Brrrrfl:rrm 6em<onoro oKpy oKpy>Kenkrs. Ha ax

LIoHI{3arInrc. B .Iacruocrvl, 3atpafr4Balorcfl TaKr,{e BaxHbre B KoHTeKcre pa6orrt reMbr, KaK u3MeHeHu.s

pKa IaoHIasyeMbrx xI,IMIrqecKLIX rpyrrrr, BXoAslInx B cocraB 6orosHx rleneff aMlrHoKr4cnor, e$Qerru

lolpyxeHllt ocrarKoB lrvlsLrlea v aprunr4na BHyrpb 6enronofi rno6ylrr. Kpoue roro, B nepnofi qacrvr

o6cyN4aetcx Bo3MoxHocrb I,IoHIIBaIII4LI ocrarKa rprauro$alra e Harr4BHoM 6eme v orrr4caHHbre

cocrosul,Ir r.rH,{onbHoro Sparlteura rpnnro$auas 6uororpFrecKr.rx cr4creMax.

Bo BTopoM pa3Aene flplrBo.qsrcfl AaHHbre o crpyKType $nyopecqeurHbrx 6elxon vr

nsaIElro4eficrBll.trx MexAy xpouoQopoM r,r iIMr.rHoKr{cJrorHbM oKpyxeHr4erra. B Hetr KparKo ocBerrleHa

Lrcropr4fl, pa:pa6omra $lyopecqeHTHblx 6enrcon, no4po6no paccMorpeHbr BTopu,.rHafl 14 Tpernrr*afl

crpyKTypbl rI{[I{rIHoro $nyopecqeHTHoro 6erxa, Mexanr,r3Mbr (foplrupoeaHzx v pa:noo6pasrae

$opruupyerr,rblx xpoMo(fopon, a raKxre paccMorpeHbr B3ar4Mo gei.tcrnux xpouo$opa c oKpylriuotur,rMrr

UN{HHOKHCJIOTIIMI,I.

Pasler <Marepua-nbr I{ MeroAbI) noApo6uo onucbrBaer xoA sKcneprrMeHToB, BbrrroJrHeHnbx

Al{ccepraHrorr,t. B HeM noApo6no onracaubl Marepllanbl I,I MeroAbr r4ccJleAoBalkrg, B ToM tllzcne r.rMerorcg

rIporIHcI{ }IcrIoJIb3oBaHHbrx HeKoMMepqecKLIX pacTBopoB. Ouucauus 3Kc[epr.rMeHToB AocraToqHo noJrHbr

AIrs. r4x B o cIIp or.r3B eAeHr4r.

Pas,4eo <<Pesylrratrt vr o6cyNgeul{e) cocror.rr rr3 HecKoJrbKr4x aracrefi. B nepnofi qacru aBTop

Aocrarorluo no4po6no olrlcblBaer npofi4enurrfi gKcrreprrMenra,rrHrrfi nyrE or rrnaHrrpoBaHr4t

IlccneAoBaHvs. Ao rtonfreHIls lrepBoro 6enra c aHr4oHHbrrr,r xporuo$opoM Ha ocHoBe rpunro$ana -

WasCFP. B sefi TaKXe no4po6uo paccMarpr,rBarorcr crreKTpanbHrre ceoficrna WasCFP. 3ror 6enor<

-f,BJlf,erct uyraurnofi $opuoft (poAnTenbcKoro) 6emca mCerulean. Ocnonofi An-f, KoHcrpyrrpoBanufl

MyraHTHbrx $oprnr 6sura [pocrpancrBeHHat crpyKTypa 6enr<a mCerulean c Bbrcorr4M pa3perrreHr.reM.

Benor WasCFP 6rrn oro6paH Ir3 oqeHb 6omuroro KoJrr{qecrBa MyranTHbrx (bopr, [onyqeHHbrx

MeroAaMLI HanpaBJIeHHoro u cnyrafinoro Myrarene3a, B pe3ynbrare r{ccJreAoBaHkrs r4x (fnyopecqeHTHbrx

cnoficre. On o6na4aet AJILIHHoBoIHoBrTM rrr.rKoM cneKTpa $nyopecqenrlr4r4 v BpeMeHeM )KLr3Hr4

(pnyopecqenquu 5.1 Hc, qro 3uasvrenbHo npeBbrrrraer gror r<pureprafr Ars 3erenbrx SryopecrleHTHbrx

6elxon. B grofi qacru rI{ccepraII}II{ aBTopoM BbInoJrHeH orreub 6ommofi o6reu 3KcneplrMeuramnofi

pa6oru. 3aclyNunaet BHI,IMaHIr.f, paspa6orannaa K.C. Capr<zcxHolr orrrr.rMr43aurrr nporoKona



npoBeAeHIxI MeroAa HanpaBJIeHHoro Myrarene3a no MeroAHKe caMoco6zparorqeroctr KJronr,rpoBaltrs.

(ctp.26-32), nosnoluB[rar 3HarrureJrbno 6ucrpee nonyrrarb MyraHrHbre (fopuu.

Cnegyroqar tlacrb pa6otrr [ocB.rIIrIeHa r{HTeprrperarlr4r4 [onyqeHHbrx 6uoxr,rnarzqecrux rI

(foroSrasravecKr.Ix csoficrn WasCFP. K.C. Capxucau no4po6Ho ocraHaB:rr.rBaerc.fl Ha o6cyN4eHzz

Borlpoca o [pupo.{e Hosofi cneKTpanbnofi $opuu, o6napyxenuofi B MyraHTHsrx 6enrax mCerulean N

KoppeKTHocTLI ee I{HTepnpeTaIILIH KaK (fopurt, cooTBeTcTByroulefi 6ellcy, coAepxarrleMy aHr,roH

rpunro(pana.

flocxorstty 6eror WasCFP o6raAar Anr.rrenbHbrM BpeMeHeM xr{3Hr.r (fnyopecqenr\vrLr, Ho }rMeJr He

coBceM yAoBnerBopl,ITenbHble Apyrl{e (fnyopecqeHTHbre flapaMerpbr, AaJree K.C. Capxr4coB, rlcnonmy.s

AIrfl or6opa rolonrafi cnyrafiuoro Myrafene3a 6erox WasCFP 3eneHyro $:ropecqenqzro rpr4

rIoBbI[IeHHoft teuneparype, fionyqun 6eror NowGFP , coAepxarquft cra6nnbHyro aHr4oHHyro $oprrly

rpunroSana. (D.rryopecqeHTuble csoficrsa ororo 6enxa 6wru no4po6Ho r43) {eHbr. llpu

rIpoAonxI{TeJIbHoM oony.reuza oI{HLIM cBeroM o6napyxeno QoronepeKJrror{eHr.re 6elxa us seneHofi e

rony6lto (fnyopecqeHlllllo, qro tBJltercfl HerpI,IBIr[IJIbHbIM 4m (fnyopecrleHTHbrx 6e.nxon. Cyrrrvrupyx nce

$nyopecqeHTHble xapaKTepr.rcrr{Kr{, flonyqeHHhre Ans ororo 6elxa, K.C. Caprzcxn npeAno)Kr,rn

crpyKrypHoe o6rsureune (penonreHa (fotonepeKnroqeHus. Ono npeArronafer rrepexol r,r3 cocro.rrnr.rs c

aHI,IoHHbIM xporvro(fopoM B rlporoHHpoBaHHyro (fopuy KaK pe3ynbrar r{3oMepr4sar\lrv npra o6lyueHrara

oLIHITM cBeroM I{ Ianee ueo6parnuyro r{3oMepr{3auun, rpr4BoA{lrlyro K nefirpalsHoMy xpoMo$opy.

Brrnonneuue srofi .lracrvt pa6oru raKxre norpe6onaro 6omuoro o6nelra sKcnepr{MeHToB.'

3aMe.rarerbuo, qro B p*ynbrare peHTreHocrpyxTypnofo aHaJrr43a Kpr4cranroe 6erKa NowGFP,

lonyqeHubrx B KI{cJIbx, Iqenorrnblx ycJloBpr{x tz nocJre o6nyuenux crrHrrM cBeroM, rrpernor(eHHoe

o6rsureuue 6rmo [oATBepxAeHo.

B nocleAnefi qacrlr Al,Iccepraul{rl nora3ana Bo3MoxHocrb rrpaKTr,rqecKofo ucrloJlb3oBaHr4t

NowGFP. [uccepranr orl{cbrBaer pe3ynbrarbr rrpnMenenvfl NowGFP B KJraccuarecrcoft (fnyopecqeHtrofi

MI{KpocKorIvIu vI B MIaKpocKorrI,rH BpeMeHu xrr3Hr4 (pnyopecqenr1'vtv, a raKxe [pe4craBJrrer pe3ynbrarbr

coBMecrHoft c xonnerauu pa6orbl rro ncloJlb3oBaHnro NowGFP B KaqecrBe AoHopa sHeprurr B ceHcopax,

ocuoBaHubrx ua (fepcrepoBcKoM pe3onaHcHoM rrepenoce sueprrrr4.

B IIeJIoM, .qLIccepraIILIoHHa.s pa6ora K.C. CapxHcxua BbrrroJruena Ha caMoM coBpeMeHHoM

oKcrIepLIMeHTaJIbHoM ypoBHe, pe3ynbrarbr .flBJrrrorc.fl npvopr4TerHbrMr.r. Pa6ora cBrrAerenbcrByer o

BbIcoKoM Teoperl{qecKoM rloreHllnzrne corlcKareJrr. Ona HarrkrcaHa xoporxnM s3brKoM, npaKTr4qecKr,r He

coAepxl4T orleqaroK. Bce qacrz pa6oru xopouo r,I noJIHo Iz3noxeHbr. PucyHxu AocrarorrHo rrpocrbr B

IIOHHMaHLIU u X0pOIIIO I,IJIIIOCTpI,IpyI0T TeKcT.

Anrope(p epar rroJrnocrbro orpaxaer coAepxaHr{e Auccepr a\vu.

Pesynrrarrr pa6oru 6ntnu ony6rzronarrbr B qerblpex perleH3r{pyeMbrx sapy6exnux HayqHbrx

xypHanax, AoJroxenbr na poccufi cxofi ra MexAyHapoAHbrx ron$epenqraxx.



Hecuorpr Ha HecoMHeHHbre .{ocroraHcrea pa6oru, oHa He Jrr.rlreHa HeAoqeroB:

1. B pa6ore ciII{IrIKoM KparKo onrrcaHbr pe3ynbrarbr KaK Kpr{cranrorpaSrauecKoro rrccrre1oBalnfl,

TaK I,I npIiMeHeHI,Is NowGFP e ra.recrBe AoHopa oHeprrrr4 so FRET-FLIM cencopax. llo4po6Hoe

r{3noxeHr4e yKa3aHHbrx p*ynbraroB ycr.rnuno 6u rexcr lrrcceprarluu.

2. B omasneHrllr He yKa3aHo Harr;Frr{e crrr4cKa rlr.rrr{pyeMofi nrnreparyprr.

3. B pa6ote LlMeerct MI{HLIMaJIbHoe KoJII{qecrBo aHrJIIzIIrr3Moe. OrHaxo [crroJrb3oBaHr4e repMr4HoB

(MyraHT)) I{ (Myrarl}It) BMecro (MyraHTHarr (popua, lryranrurrfi 6elox>> z (3aMeHa) B KoHTeKcre

IIACCepTarIlrr4 [peAcTaB rrfleTcs. HerrpaBr{nbHbrM.

HaseauHrre HeAorlerbl He yManrrcT Aocrolrucrn pa6orrt 14 He cHr4xaror o6qero rroJrolrt4TerrbHoro

B[eqaTneHI,I.f,.

[uccepraqfioHHafl pa6ora CapxucxHa Kapena Cepreenuua <(DnyopecrleHrHbre 6elxH c aHr,roHHbrM

xpolro{opoM Ha ocHoBe rpnnroSana) coorBercrByer rpe6onanuflM, rrpelbfBn{eMbrM K KaHAr,rAarcKr{M

Al.Iccepralluxrr,t. ,{ucceprallplt coorBercrByer rr. 9 "floroxeHr4r o npr4cyxAeHr4r4 ytreHbx crerleHefi"

(yrnepN4eno floctanonneHrreM llparzrerucrea P(D or 24.09.2013 1t842) rns yuenofi crerreHr{

KaHALIAaTa HayK, a ee aBTop 3acnyXI,IBaeT rrpzcy)K4eluvs. y.reHoil cTeneHr{ KaHIr4Aara 6rao:roru.recrux

HayK no clerlrrurJrbHocrrE 03.01.03 - "MoneKynrpHar 6vrororkrfl".

Orstre o6cyN4eH H o4o6peu Ha ceMr.rHape ra6oparopr4r4 xlrMnqecKr{x ocHoB 6noxarmusa IrIMF

PAH, rporoKonNs 16 or20 oxrr6px 2015rota.

3ane4yrorqar Jla6op aropueft

xI,IMI{rrecKrIx ocnoB 6zorarzutnga
(De4epa;rsHoro rocyAapcrBeHHoro

BroANerHoro yrrpexAeHr.rr HayKr.r

I4uctury ta MoneKyJrrpuofi 6uono rwvr Lrv'

B. A. 3nrenbrapATa Po ccnft crofi ara4erurar4 HayK

A.X .H . ,  rpo$ . (T.B. lenau4rzna)

Kontaxnras uu$oprr,raqux :

floqrosrrft aApec: |CII-1, ll999l, r.

E-mail: isinfo@eimb.ru

Mocrna, yr. Banurona, 4. 32. I4ME PAH


