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1. CnexTpocKoImiuHe Ta MOJIEKYJISIpPHO-AUHAMIUHe NOCiiKeHHs QibpussipHUX arperaris OiJIKiB

2. Spectroscopic and molecular dynamic study of fibrillar aggregates of proteins

Pedepar:

1. Inceprarifina po60Ta IPUCBIYeHA BUPIIEHHIO O/iHi€l 3 BaXKJIMBUX IIP0o6IeM cydacHoi §isukuy 6iomnosimepis,
IIOB'SI3aHOI i3 BCTAHOBJIEHHSIM MOJIEKYJISIPHUX MEXaHi3MiB CTPYKTYPHOTO Ilepexoay 6iJKiB i3 HaTMBHOI KOH(opMmaliii
B arperoBaHuil QpibpussipHuil ctaH. Meta pob0TH M0JsIrana y 3's1CyBaHHI 3aKOHOMIPHOCTEN B3a€MO/Iii HOBUX
($ryopoxpoMmiB 3 (PiOpUIISIPHUMU arperaTami 6ijKiB Ta BU3HAU€HHI MOJIEKYJISIPHUX I€TepMiHAHTIB IIpoLecy
dibpusizanii. 3 mpakTUYHOI TOYKY 30PY JOCiIKeH] y po6OTi HOBI rernra- Ta TPUMETUHOBI 1jiaHiHOBI 6apBHUKU
MOXYTb OYTH 3aCTOCOBaHi Ipy po3po0Lii MyJIbTUXPOMOPOPHUX Ta MYJIbTUIIAPAMETPUYHUX TECT-CUCTEM [1JIS
IoudepeHUianii MixkK HAaTUBHUM Ta Qi6pUIi30BaHMM CTaHAMU 0iJIKOBUX MOJIEKYJL. 3alIpOIIOHOBAHUN METOZ,
inentudikanii aminoinHux Gi6pu, mo 6a3yeTbcs Ha BUMipIOBaHHI €peKTUBHOCTI KACKaHOTO NTePEHOCY eHeprii Mixk
aminoin-crnenudiyHUMU XpoModopaMu, BOKJIMBUIL 1151 pO3POOKH BUCOKOUYTIIMBUX METOIiB MEIUYHO]
IiaTHOCTMKY aMiJIOiIHKX [ATOJIOTIH in vivo, MPUYOMY BUCOKA TOYHICTb Ta iHPOPMATUBHICTb LIUX METOIIB 6YIyTh
BM3HAYATUCDh [TOE€JHAHHSM IIEPEBAr OKPEMUX (PIIyOPOXPOMIB, cepef, IKUX, 30KPEMA, BUCOKMI KBAHTOBUI BUXif,

rOJIOBHOTO JOHOpA Ta 3HaYHUH edeKTuBHU1 CTOKCIB 3CYB, 110 JO3BOJIUTb IPOBOAUTHU JiaTHOCTUKY B 06J1aCTi



HU3bKOI ayTo(IIyopecLeHLLii 6i0710riYHMX TKaHUH. OTPMMaHi AaHi BiIKpPUBAIOTh LJISIX 1O 3aCTOCYBaHHSI METOLY
KOPIIE nng cTpyKTypHOro aHanisy ¢iopuisipHux 6i1KoBUX arperatis. Mopesi Ta METOAWYHI MigXoau, 10 HabyIIu y
PpO6OTi MoAanbUIOro BIOCKOHAIEHHS, MOXKYTb OYTH BUKOPHCTaHi IIPU TECTyBaHHI aminoigHoi crienngivHOCTi Ta

‘{yTJII/IBOCTi HOBOCHMHTE30BAHNX 6apBHI/IKiB.

2. The dissertation addresses an important problem of modern physics of biopolymers concerning the elucidation
of molecular mechanisms behind the protein structural transition from native conformation into aggregated
fibrillar state. The goal of the study was to characterize the interaction of the novel fluorochromes with fibrillar
protein aggregates and to uncover the molecular determinants of fibrillization process. From the practical
viewpoint, the examined hepta- and trimethine cyanine dyes can be used in the development of
multichromophoric and multiparametric assays for differentiation between the native and fibrillar states of protein
molecules. The proposed approach to identification of amyloid fibrils through measuring the efficiency of cascade
energy transfer between the amyloid-specific chromophores is important for elaboration of highly sensitive
methods of medical diagnostics in vivo, the high accuracy and informativeness of which will arise from the
combination of advantages of individual fluorochromes, such as, in particular, high quantum yield of the main
donor and significant effective Stokes shift, allowing to perform diagnostics in the region of low autofluorescence
of biological tissues. The results obtained open the avenue for the applications of cFRET in the structural analysis
of fibrillar protein aggregates. The models and methodological approaches developed in this study can be used in
probing the amyloid specificity and sensitivity of newly synthesized dyes
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