
Orsnrn oQuqua.nbHoro o[rroHeHTa

Ha Ar4cceprarlr4oHHyro pa6ory C aprcncxna Kapena Cepreeeu.ra

<<@nyopecrleHTHbre 6enr<u c aHZoHHbrM xpoMoQopovr na

ocHoBe rpuuro SaHa)), np eAcraBJreHHyro Ha cor4cKaHze

yvenofi crerreHrr KaHAr{Aara 6zolorzqecKr4x HayK

no cnerlu€rirbHocrr4 03 . 0 1 . 03 - <Monery nflpnafl 6raororra-f, >)

[zccepraldI4oHHoe HccneAoBaH:ae K.C. Caprucxua BbrrroJrHeHo B olrraclu

6erroeofi I4H)KeHepuu,6uo$r43r4Kr4 u 6uoxurvlara SnyopecrleHrHbrx 6emoe. Ero

uenblo tBI4JIocb I43yrIeHI4e BO3MOX{HOCTTI CO3naHI{t HOBO|O COCTO,IHI4g

rpunro@ aHoBoro xponao$opa B rlkr aHoBbrx $nyop ecqeHrHbrx 6emax.

Z:yueuue SnyopecqeHTHbrx 6erxoe v ux orrrr4Mr43arrufl nnfl npr{MeHeHtrfl. B

6krororz.IecKnx I{ccneAoBannfix rrpoAon)Kaerc{ yxe 6onee AByx geclrvtter.uit,

v 3a oro BpeM-s 6wtu pa:pa6oraurr corHr{ SnyopecqeHTHbrx Selron c

pa3nnrrHbrl,rz csoftcrBaMlr. ocHoeHrre rr4rrbr xpouosopon, - apoMarzrrecKr,rx

crpyKTyp, or Koropblx B uauSoruurefi crerreHur 3aBr4cflT cneKTp€ubHbre

cnoficrea QnyopecqeHTHoro 5ema, - xopotuo Ll3yqeHbr H oxapaKrepr43oBaHbr.

B Hacro-sqee BpeMs ocHoBHbrMr{ HarlpaBnenvrflMr B o6rracru paepa6orru

$nyopecqeHTHbrx 6erroe rBn.rllorc.f, Lrx onrnMr43arln.rr noA KoHKperHbre

MnKpocKorrvu, pa3pa6orxa reHerzqecKr{ KoAr4pyeMbrx ceHcopoB Ha

SnyopecqeHrHbrx 6e;rxon, p€I3paoorKa A€LnbHeKpacHbrx

SnyopecqeHTHbrx 6enron, a rarcKe co3AaHI4e $oroynpaBJrreMbrx 6emon 4rx

r4cIIoJIb3oBaHLrfr B Kar{ecrBe onrofeHerl4qecKl{x I{HcrpyMeHToB. B o1lactlu

Syn4aueHTaJrbHbrx r4ccneAoBauuh ocrarorc.fl HeperxeHHbrMrr MHoroqvcJreHHbre

MeTOAT4K14

ocHoBe

Borrpocbr, cB-s3aHHbre c SoroSLr3u-ueeKnvrvr kr Soroxunrr4qecKr4Mrr npoqeccaMl4,



rIpoI4cxoAtIqI4MI4 IrpO nofnorr{eHr4r{ CBeTa, a TaK)Ke SBOnrOrIr4OHHar l,4}.t}pLrfl.

$nyopecqeHTHbrx 6errcos u rix poJrb s 6raororzqecKzx cr4creMax.

Pa6ora K.C. Caprucxua BHocI4T BKJIaA B HecKoJrbKo r43 nepeqzcneHHbrx

HanpaeleHufi.

Ocuoeuute non))qeuuarc e pa1ome pes))namamut:

C SyH4anaeuramuofi rorrKu 3peHtrfl, B pa6ore y,qanocb BnepBbre Aocrlrqb

Heorll{caHHofo B 6zonorz.recKl4x cHcTeMax r4oHI43oBaHHofo cocrof,HkI.rl

I,IHAonbHoro SparlaeHTa rpauro@aHa, Irycrb rI B cocrane 6olee uporxNenuofi

apoMarr4r{ecrofi crpyKrypbr. Anuounoe cocrof,Hr{e xpouo@opa 6ulo

IOCTH|HyTO B OIHOM Lr3 XOpOIIIO I{3yr{eHHbrX V TXHpOKO rrolonb3yeMbrx

QnyopecqeHrblx 6eil<os - r{kraHoBou 6erxe mCerulean. Myrarene: mCerulean

frpoBoAr4ncr MHorr{Mlr rpynrraMrr v Ao pa6orrr Ar{ccepraHTa, oAHaKo

I4oHI43oBaHHoe cocro.rrHr{e xpovro$opa He roJrbKo He 6ulo AocrrrrHyro

3K0rrepuMeHT€urbHo, Ho Lr He oocyxAanocb B nrrTepaType, KaK Bo3Mo)Kr{oe.

llouuvro HoBoro cneKTp€LnbHoro cocrorHr,r-s xpoMo$opu, n pa:pa6oraHHbrx

K.C. Capr<ucxuou 6enrcoe 6rm o6uapyxeH He onrzcaHnrrfi paHee rur

Sorolcounepavrn, conpoBo)KAaroruuficf, r{3MeHeHzeM SnyopecqeHrlr4rr c sereHofi

Ha rony6yro. lloryveuurre 3Kcrrepr,rMeHT€LrrbHbre AaHHbre o6o6ulenu

AI{ccepraHToM B Teoperr4rrecKyro MoAeJIb, olucbrBaroqyrc ua6lroAaeMbre

flBrrelr'vIs, u [o,qrBepxA eHbr A aHHbrMrr KpLr crannorpa$rzu.

floryueunrte AI4ccepraHToM 6emH oKa3aJIHcb nepcrreKTr,rBHbr Lr rnfl

rpaKrnqecKoro rrpr4MeHeHrrfl. [ocrzrHyroe B 6elre WasCFP v

cta5unuzr4poBaHHoe B 6erre NowGFP HoBoe cocrorHr4e rpznroSaHoBoro

xpouoQopa o6tagaer neo6rrr{HbrMr{ Suo$ra:rauecKr4Mr4 csoficrsaMrr, B rrepByro

orrepeAb, peKopAHo AonruM 4nx $nyopeclleHTHrrx 6emoB BpeMeHeM )Kr43Hr4

$nyopecqeHrlr4r4 e 5,1 uc, 6oree, qeM B .{Ba p€t:a npeBocxoAr BpeMr }Krr3Hrr

SnyopecqeHrlr{rz 6omruzncrna 3eJreHbrx SnyopecqeHrHbrx 6emoe. B

')



AI{CCepTaUr4r4 npoAeMoHcTpr4poBaHo,

KpafiHe r{HrepecHofi MerKoft KaK

qTo onafo4apfl 3ToMy

Anfl MT4KpOCKOIIHI4

NowGFP flBrrflercfl

BpeMeHr{ )Kr43HLr

SnyopecqeHIII4H, TaK n Anfl pa3pa6omu Ha ero ocHoBe raK Ha3brBaeMbrx FRET-

FLIM-ceucopoB.

B pa6ore IIoKa3aHo, rITo NowGFP orKpbrBaer nosrrfi BpeMeHHofi rcauwt 1lt

Mt4KpocKonI4I4 BpeMeHI{ xr43Hra QnyopecrleHrlr4r4, o6ecueukrBafl Bo3Mo}nHocrb

oAHoBpeMeuuofi Brr3yanu3 arJkrvr

6emaura, a FRET-napu Ha

c Apyrr4MH 3eJreHbrMr,r SnyopecqeHrHbrMr4

ocHoBe NowGFP o6na4aror uLrpoKr{M

AI{HaMI4yecKrrM Auana3oHoM r4 nau6oruurrau SepcrepoBcKr4M paAr4ycoM cpeAr4

o[I4CaHHbrX K HaCTOrrIeMy BpeMeHr.r nap slyopecrdeHrHrrx 6effioe.

Cnucorc sarweqauuil no duccepmauuu u aemopebepam))

Y ueHs ecrb HecKoJrbKo BonpocoB no Ar4cceprarlrloHHofi pa6ore:

Aeropou nonyqeHbr lr oxapaKrepr43oBaHbr ABa 6erra: WasCFP ra NowCFP.

Wvr o6ouM yAeneH npuMepHo oAHHaKosHfi o6reu reKcra. O4uaro, ocraercfl

HeIIoH.trHbIM B3rJIfA aBTopa Ha Ilenecoo6pa:nocrb r'rcnoJrb3oBaHr4.rr KalxAoro

kI3 HI{x: 1) ecnu WasCFP ue 6oree qeM I4cxo4uufi 6enor Anq ronyl'ennfl

NowCFP, To 3arreM yAenrrb cronb 6olruroe BHr{MaHrre ero

xapaKTeprlcrr4KaM; 2) ecrlu, rro MHeHr4ro aBTopa, y Hero ecrb olpeAeneHHbre

nper4MyrrlecrBa nepeA NowCFP, To rrorreMy 6u o6 erou ne nanucarr?

B uane <<@oronepeKnrotreHzq NowCFP> c4enaH BbrBoA o roM, irro (...

BoccraHoBJreHrrr aHHoHHoro cocrorHl4x xpovo$opa r{3 cocrorHr4.rr 3 He

[por4cxolr4T, TaK KaK aMHHOKLTCIOTHOe OKpy)KeHrre ObrJrO HeOOpaTrrMO

r43MeHeHo upz SoroKoHBepcnn> fanropeSepar: crp. 15-16; Anaeeprarlkrfl.:

crp. 61]. OAHaro Anfl TaKoro o.qHo3HarrHoro yrBepx{AeHu-s B erofi Lr

npeArxecTByroilIr4x fJraBax aBTopoM He npl4Bo4flTafl, cToJrb )Ke oAHo3HarrHo

TpaKTyeMbre oKcrrepr4MeHTarrbHbre AaHHbIe. BosNaoxHo, aBTop HMeJr B Br4Ay

Macc-cneKTpocKonl{qecKr4e r4ccneAoBa:r^Lrflj orlLIcblBaeMbre Aanee e rercre?



Eclra raK, To rorAa 3ToMy yrBepxrAeH?Iro Mecro raM, Ho rrpr4 ycroBr4r4, qro

oHo aKKyparHo o6ocnonano.

Teuepr o 3aMerlaHr4rx. OHIa cB-fl3aHbl r'IcKJrIorII4TeJIbHo c no.qaqefi Lr

o$opuleHueM pa6omr.

B pa:4ene "Marepr4aJrbr I4 MeroAbI I4ccJIeAoBankrfl" orcyrcrByror onr{caHvrfl

Mero.quK, rIcIIoJIb3oBaHHbIX An.a Kpl4crannorpa$uuecxux r4ccneAoBartuit u

M ac c - cn e KTpoM erp wn. Ortuca:okre MeroAoB Snyop e cq eHrr-rofi MrrKp ocKo rr4r4

cBeAeHo K npocroMy ueperlHlo I4cIroJIb3oBaHHbIX Mr4KpOCKOfrrrqeCKLrX

cr{cTeM, a TaruKe K ynoMr4HaHr{}o Toro, KaK paccMaTpkrBaJrkr

rpaucQuql{poBaHHble KJIeTKI{ u 6u6rruoreKl4 MyraHToB, KaK 6y4ro 3Tr4M r{

ofpaHr4qr4BaJrocb r4crroJrb3oBaHrre aBTopoM Mr{KpocKonr4r,r.

floAnucu Ha oc-ax pucyHKoB vr lr'a4trvcvr Ha caMvrx pucyHKax npr4BoA{Tcr ro

Ha pyccKoM r3brKe, To Ha anruraficrou.

HenoHxruo, norreMy pa3Aen 3 "Marepualrr u MeroAbr r4ccnegoBaHLrfl"

Harrr{Haercr c noAp a34ena 3 .0.9?

OAIan 14 Tor )Ke rrpoqecc Ha3brBaercfl ro '$on4uHfoM', :to 'cnopavuBaHueM'.

Ecrr Aaxe y.qlrBnTenruufi TepMr4H "c$or4rzporlar;rruircs" lguccepraqux;

crp. 17]; raroro xe pola repMr4H "ntrrrurpoBbrBaHr,re" f4raccepraur4r: crp.

s  11 .

Cnoeo6paseH vr B3rnrA

Haupacuo rrkrrareJrb )KAaJr

IIoMecrr4JI Tyila cBeleHr4t o roM, rrro Ha reMy ero pa6orbl rIoflBHJIocb B

nr{TepaType c MoMeHTa oKoHr{aHLrfl efo SKcrIepI4MeHT€LnbHor4 Ae{TenbHocTI4.

3rz gaue,vaHufl He 3arparr4Baror coAepxaHvre H cy'tb pa6orrr K.C. CapKncflHa,

KOTOpyrc f, OrIeHr{BaIO OqeHb BbTCOKO.

Ho eusua u o6 o cuo eauuo c mu nonvqeuuaffi p esynumam oe

aBTopa Ha 3HarreHrre pa3lena "3arlloqenLre".

6rr s HeM KaKoe-ru6o pe3roMe: K.C. CapKLraflH



llpe4craeJleHHble B Al4ccepraqrzouHofi pa6ore AaHHbre qBrrrorcr HoBbrMr4

HayqHbIMI4 AaHHbIMH. OnH Sutm ilonyrleHbr v npoaHanr43LrpoBaHbr

coBpeMeHHbIMI4 MerOAaMI4, KOppeKTHO OrIUCaHbr, XopoIIIo v Hafn.rrAHo

npol4nnrocrpl4poBaubl B TeKcre Alrcceprarlr4k\ vr He Bbr3brBaror couuenufr.

B rteo4u coorBercrByror nonyrreHHbrM pe3yJrbraraM.

3aKnrcrteuue

Ha ocHoBe u3yr{eHl4t rvrcceprar\krLr 14 ony6nuxoBaHHbrx pa6or ro reMe

Ar4cceprarlr4r,r fl Mofy 3aKJrrorrr4Tb, rrro Arlcceprarlr4oHHar pa6ora K.C.

Capruc-rua aKTyaJIbHa vr flBlrflercfl ueJIbHbrM 3aBeplrreHHbrM r{ccJreAoBaHlzreM,

BrIIToJIHeHHrIM Ha coBpeMeHHoM 3Kcrrepr4MeHTaJrbHoM ypoBHe. Cnequalrno

xoqy oTMeTI4Tb npeBocxoAHoe nnaHr{poBaHlre 3Kclepr4MeHToB, aIeKBarHOCTb

MeroAoB 3aAarIaM klccneAoBaHr4fl. u - qro orreHb BalKHo - rroJrHory pa:pa6orr<u:

or Auzafilr.a (nvrecre c MoAenr,rponanxena) qepe3

xapaKTepr4cTr4K nonyqaeMbrx npoAyKToB K r4x Bo3Mo)KHbrM

Ocnosurre HayrrHbre pe3ynbrarbr Ar.rccepraquoHuofi paooTbr fIonyqeHhr

BnepBble u orty6luKoBaHbl B pelleH3r4pyeMbrx HayqHbrx )KypH€Lrrax, BXoA-rnrIHX B

neperleHb BAK P@. [ocronepHocrb u o6ocnonaHHocrb ronyqeHHbrx

pe3ynbraroB, HayqHbrx [oJrox{esuit r4 BbrBoAoB He Bbr3brBaer coMHerruit.

Aerope$epar rlonHocrblo coorBercrByer coAepxaHr4ro AucceprarJr4v. B uerra

IIpaBI4nbHO OTpilKeHbI OCHOBHbIe pr4ekr r,r BbIBOAbI Ar4CCepTAr\LrVr, HOBI{3Ha H

np aKTr'rqe c Kar 3HaqrrMo crb pe3ynbraro B rr c cneAo e aHr4ft .

Bce, I{3JIox{eHHoe Bhrrrre, no3BoJlter 3aKJI}or{I4Tb, r{To IIo aKTy€uIbHocrI4,

HoBI43He, ypoBHro BbrrroJrHeHr{r 14 nayunofi 3Harrr4Mocrr4 4trcceprarlr4oHHat

pa6ora Caprzcxna Kapeua Cepreenrava <<OnyopecrleHTHrre 6enrv c aHr,roHHbrM

xponao$opona Ha ocHoBe rpuuroSana> coorBercrByer rpe6onauvrflv.,

AI{cceprarlkr-rrM. flnccepraquxrlpe.qbsBJr.seMbrM BAK P@ K KaHArzAarcKHM

[rrrpoKr4r4 crreKTp

[prrMeHeHkrf,.M.

coorBercrByer rpeSonauuala rr. 9 <<lloroxeHzq o npr4cyxrAeHvrkt yrreHbrx



crelleHefi> (yrnepNAeHo llocraHoeJreHr4eM llpanurelbcrBa P@ or 24.09.2013

J\b842) Anfl y.renofi creIIeHH KaH1trruta HayK, a ee aBTop 3acnyx{r4Baer

npI4c})KAelfl.Lrs, ucrouofi yuenofi creIIeHI4 KaHAI{Aara 6nolorr4qecKr4x HayK no

crequzlnbHocrr4 03 . 0 1 . 03 - <Molery nflpnafl. 6raolorus>>.
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