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

Pedepar:

1. Inceprarniiina po60Ta IpUCBsSYEHAa BUPIlIEHHIO O/iHiel 3 BaXXJIMBUX IIPOO6JIEM cydacHoi (isuKu 6ionosiMepis,
NIOB’13aHOI i3 BCTAHOBJIEHHSIM MOJIEKYJIIPHUX MEXaHi3MiB CTPYKTYpPHOTO Iiepexoy 6iskiB i3 HaTUBHOI KOHpOpMalii
B arperoBaHuii GibpussipHUI cTaH. MeTa po60Tu noJiArana y 3'siCyBaHHi 3aKOHOMiIpHOCTEN B3aeMOii HOBUX
diyopoxpomiB 3 QiOpuIIpHUMU arperataMu OiJIKiB Ta BU3HAUEHHI MOJIEKYJISIPHUX JeTepPMiHAHTIB IIpoLecy
dibpuizanii. 3 TpaKTUYHOI TOYKYM 30PY AOCIiIKEeH] y poOOTi HOBI renrta- Ta TPUMETUHOBI 1jiaHiHOBI 6apBHUKU
MOXYTb OYTU 3aCTOCOBaHI IIPU PO3POOLI MyJIbTUXPOMOQPOPHUX Ta MYJITUNIAPAMETPUYHUX TECT-CUCTEM IJISI
nudepenuianii Mi>xk HAaTUBHUM Ta QiOpUIi30BaHUM CTaHAMU OiJIKOBUX MOJIEKYJI. 3allpOIIOHOBAaHUN METO],
inenTu@ikauii aminoigHux Gi6bpu, mo 6a3yeTbCst HAa BUMipIOBaHHI €peKTUBHOCTI KaCKaJHOTO NIePEHOCY €HePrii Mix

aminoin-crneyudivHUMU XpoModOpamMu, BaXKIINBUI AJ151 PO3POOKU BUCOKOUYTINBUX METO/iB MEAUYHO]



IiarHOCTHKY aMiloifHUX NATOJIOTIH in vivo, MPMYOMY BUCOKA TOYHICTb Ta iHPOPMATUBHICTb LIUX METO/IB OYAYThb
BU3HAYaTHCh [IOE€IHAHHSAM II€peBar OKpeMux (PIyopoxpoMiB, ceper IKUX, 30KpeMa, BUCOKUI KBAHTOBUI BUXi]]
rOJIOBHOTO JOHOPA Ta 3Ha4yHMi e(eKTUBHUI CTOKCIB 3CyB, 110 03BOJIUTh IIPOBOJUTH JIialrHOCTUKY B 06J1aCTi
HU3bKOI ayTo(iiyopecLeHLii 6i0710riYHMX TKaHUH. OTPMMaHi AaHi BiIKpUBAIOTh LUISIX 10 3aCTOCYBaHHSI METOLY
KOPIIE #1149 cTPYKTypHOro aHanisy GiopuisipHUX 6i7IKOBUX arperariB. Mogesii Ta MeTOOUYHI MigXoau, o Habyuu y
POOOTI MoAaNbUIOro BIOCKOHAIEHHS, MOXKYTb OYTH BUKOPHCTaHi IIPU TeCTyBaHHI aminoigHoi cenndivHoCTi Ta
YyTJIMBOCTI HOBOCUHTE30BaHNUX OAPBHUKIB.

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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