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1. ®oryopecueHTHI cucTeMr Ha OCHOBI KOMOIHALIii YyTAMBUX 0 MIKDOOTOYEHHS OAPBHUKIB 17151 pallioOMETPUYHOTO

BU3HAYEHHSI KOHPOPMAIIMTHUX 3MiH ITPOTEiHIB

2. Fluorescent systems based on combinations of microenvironment-sensitive dyes for ratiometric determination
of conformational changes of proteins

Pedepar:

1. B pucepTauniiHii poboTi JOCTIIKEHI CIIEKTPAIbHO-JIIOMiHECLEHTHI i (POTODI3NYHI BIACTUBOCTI PsLY
CKBapaiHOBUX, HOPCKBAPaiHOBUX i CTUPUJIOBOrO GAPBHUKIB y pO34MHaX Ta [IpY B3aeMO/ii 3 IpoTeiHaMu.
BcTaHOBJIE€HI 3aKOHOMIPHOCTI 3B'$13KY MK CTPYKTYPOIO Ta BJACTUBOCTSIMU OAPBHUKIB 1711 CTBOPEHHS
PaliOMETPUYHUX CUCTEM 3 (pepPCTEPIBCbKUM pe30HaHCHUM nepeHocom eHeprii (FRET) 3 MeTo po3po6ku HOBOTO
nigxomy OJ1st BUBHaYeHHsI KOHPOPMaLiliHUX 3MiH B IpoTeiHax. JoCiIKeHHs ClIeKTPaJIbHUX BJIACTUBOCTEN B Pi3HUX
cepeoBUIIax 110Ka3ajo, 110 HOPCKBapaiHOBi 6apBHMKY MEHII YYTJIMBI IO MOJISIPHOCTI CEPeIOBUILA Ta 1O
IIPUCYTHOCTI IPOTEiHy, HiXK cKBapainu. Hanbiibli crieKTpaibHi 3MiHY [IPY YTBOPEHHI KOMILJIEKCIB 3 IPOTeiHaMu
CIIOCTEPIrarThCs 7151 6apBHUKIB, 110 HE MiCTATh CyJIb(OrpyI. 36i1blIeHHS BOJOPO3YMHHOCTI 6apBHUKIB LJISIXOM

BBe[leHHSI CYJIb(OIPyIl 3HIKYE iX 3aTHICTh YTBOPIOBATY KOMILJIEKCH 3 IIpoTeiHamu. BapiloBaHHS MOJIBHOTO



CITiBBiIHOLIIEHHS] KOMIIOHEHTIB B cucTeMi BCA 3 HEKOH'IOTOBaHUMM OapBHUKaMU [03BOJIS€ aIANTYBAaTH MiJXif 4O
BM3HAYEHHS Pi3HOTO CTYIIEHs 3MiH JOCiIKyBaHUX KOHPopMaliill npoTeiny. Ha ocHOBI oTprMaHux
3aKOHOMipHOCTEeH po3po6ieHO HOBUI (JIyopecLlieHTHUI MifXiJ BU3HaYeHHs 3MiHM KoHpopMallii IpoTeiHiB i3
3acrocyBaHHsM FRET Mk 6apBHMKaMu He3B'I3aHMMHU 3 IIPOT€IHOM KOBaJIEHTHUM 3B'13KOM. [IpOZIeMOHCTPOBAHO
MO>KJIMBICTb IPAKTUYHOTO BUKOPUCTAHHS HOBOTO MigXO01y.

2. In this work the spectral-luminescent and photophysical properties of a number of squaraine, norsquaraine and
styryl dyes in free state in solutions and when bound to various proteins were investigated. Regularities regarding
the relationship between the structure and the spectral-luminescent and photophysical properties of dyes were
established with the aim to create the ratiometric systems with Forster's resonance energy transfer (FRET) to
develop a new approach for the determination of conformational changes in proteins. Squaraines are more
sensitive to the polarity of the environment, what is manifested in a decrease in their quantum yield by 3.2-6.3
times during the transition from a solution in a nonpolar solvent (chloroform) to a polar medium (methanol), while
the quantum yield of norsquaraines is almost independent from the polarity. The introduction of sulfo-groups
increases the solubility of dyes in aqueous solution, but also it reduces the sensitivity of dyes to the polarity of
environment. The presence of one carboxyl group also contributes to the solubility of the dyes in aqueous solution,
but retains the sensitivity of the dyes to the polarity of the medium. Stable complexes of dyes with BSA are formed
within some period of time, during which a gradual shift of fluorescence maximum of the spectrum is observed.
The spectral properties of the complexes depend on the concentration of BSA. Norsquaraines are less sensitive to
the presence of protein (BSA) than squaraine dyes. In contrast to dyes with sulfo-groups, which do not change
their spectral properties in the presence of BSA, the spectral bands of squaraines are red-shifted by 10-36 nm
relatively to the maxima in aqueous solutions upon formation of complexes with BSA.
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