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A novel benzanthrone derivative AM18 was investigated with respect to its photophysical properties
when bound to native, oligomeric and fibrillar hen egg white lysozyme. As shown by fluorimetric
titration AM18 is more sensitive to pathogenic protein aggregates than Thioflavin T, however has no
ability to differentiate between mature and immature lysozyme fibrils. The recovered affinity and
fluorescence response of the novel probe to amyloid protein appeared to be similar to those of recently
developed amyloid lysozyme-sensitive dyes like e. g. Nile Red and cyanine dye 7515. Despite the high
increase of the probe emission in the presence of amyloid lysozyme compared to its fluorescence in
buffer, the minimal amount that could be detected by 1 uM AM18 was 10 times lower for amyloid-native
protein solutions due to high affinity of the dye for lysozyme monomers. In general, because of high
quantum yields and “signal-to-noise” ratios in the presence of pathogenic protein aggregates AMI18
appeared to be an effective tool for amyloid detection and characterization in vitro, being however unable
to detect pathogenic protein aggregates in vivo like e.g. recently reported p-FTAA because of the
sensitivity to lipids. Compared to previously reported AM3 a novel dye showed 2-fold lower “signal-to-
noise” ratio in the presence of fibrillar lysozyme, and 2 fold lower blue shift of emission maximum. This
tendency was explained in terms of decreased charge transfer from the donor to acceptor groupes of
AM18 compared to AM3. Finally, as concluded from the comparison of AM18 and previously studied
benzanthrone derivatives, the 5 nm — red edge excitation shift of AM18 is indicative of its possible
binding to fibril “deep cavities”, containing no water. High anisotropy values of amyloid-bound dye led
us to conclusion that the enhanced fluorescence of the probe is associated with the decrease of the
rotational motion of the amino-substitute about the benzanthrone unit. This is a sign of AM18 behaviour
as a molecular rotor.
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Hocmimkeno ¢otodizmyni BmactBocti AMI8, HOBOi moximHOi O€H3aHTPOHY, NpH 3B’SI3yBaHHI 3
HaTHBHHUM, OJIrOMEpHMM Ta (QiOpWISPHUM S€YHUM JH30IUMOM. 3a JONOMOro (IyopHMETpHYHOTO
TUTPYBaHHS MOKa3aHoO, 10 AM18 OinbI yyT/IMBHIA 10 MaTOreHHUX OUIKOBHX arperartis, Hix TiodmaBux
T, mpote He MOXKe PO3PI3HATH 3piii Ta He3pimi ¢iOpwm mizonuMy. BomHouac, oTpuMaHi BETMYMHU
CIIOpiHEHOCTI Ta (hIIyopecleHTHOI BiANOBIAI HOBOTO 30HAY Ha HPHUCYTHICTH amiloigHoro Oury Oymm
OJTHOTO TOPSKY aHAJIOTIYHUMH IapaMeTpaMy HEeNIOAAaBHO PO3pOOIEHNX MapKepiB JI30IHUMY, TAaKuX K,
Hanpukiay Hinbcpkuit UepBoHui Ta mianiHoBuil 6apBHMK 7515. He3Baxaroum Ha 4YyTTEBE 3pOCTaHHS
(bnyopecuieHIiii 30HAy B MPUCYTHOCTI aMiJIOIIHOTO JIi30LMMY BiTHOCHO Oydepy, MiHiMallbHa KiTBbKICTh
MMATOT€HHUX arperariB, Ky MOJKHO JIETEKTyBaTH 3a fomomororo 1 MkM AMI1S, Bussmiacs y 10 pazis
HIDKYOIO Ui PO3YMHY aMiJOifHOTO 1 HATHBHOTO OiUKy Yepe3 BHUCOKY CIOPIAHEHICTh 30HAY IO
MOHOMEpIB Ji3onuMy. B mijloMy, BHACHiJOK BHCOKHX 3Hau€Hb KBAHTOBOTO BHWXOJY Ta BiTHOIIEHBb
«CHTHAJT — IIyM» Yy TPHCYTHOCTI TATOTCHHHX OIMKOBUX arperatoB, AMI18 BusiBuBCS e(heKTHBHHM
IHCTpYMEHTOM MJIsl JCTCKTYBaHHS Ta XapaKTEPUCTHKU aMUIOINIB in Vifro, IPOTE HE3IATHUM BUSBISATH
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