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The accumulation of amyloid fibrils in different tissues is associated with a number of neurodegenerative
diseases. Despite a huge variety of amyloid-specific probes, all of them suffer from many drawbacks,
highlighting the necessity of searching for more preferable dyes. In the present work, the potential of new
fluorescent probe AM3 for selective detection of fibrillar protein aggregates, formed from lysozyme, has
been evaluated. To quantify the affinity of this dye for amyloid fibrils, the isotherms of dye binding to the
fibrillar lysozyme have been derived from fluorimetric titration. Parameters of the dye-protein
complexation: association constant, molar fluorescence and binding stoichiometry, calculated from the
Langmuir adsorption model, revealed that AM3 interacts strongly with protein insoluble aggregates. High
values of the binding parameters make AM3 an alternative to a widely-used amyloid-specific probe
Thioflavin T. We also investigated the effects of polarity and viscosity on AM3 fluorescence properties.
The binding of AM3 to the protein hydrophobic cavities has been followed by red shift of the dye
emission spectra, which can be explained by H-bonding between proton-donating groups of the protein
and carbonyl moiety of the probe. Long-wavelength shift of emission maximum was observed also upon
increasing the excitation wavelength. This finding suggests that reorientation time of solvent molecules is
higher, than the dye fluorescence lifetime. Fluorescence anisotropy studies revealed slow rotation
diffusion of the probe, bound to amyloid fibrils being indicative of high viscosity of AMS3
microenvironment. The observed photophysical properties of the new aminobenzanthrone derivative
make AM3 a perspective probe for basic research and medical diagnostics.

KEY WORDS:, amyloid fibrils, benzanthrone fluorescent dye, dye-protein binding, lysozyme.

KOJIMYECTBEHHBI AHAJIU3 CBA3BIBAHUSI AMUHOIIPOU3BO/HOM BEH3AHTPOHA C
AMMWJIONIHBIMU ®UBPUJIJIAMU JIN30ITUMA
E. A. Byc', B. M. Tpycoga', I'. I1. Fop6enko’, E. Knpuiopa®,
I'. Kupunos?, U. Kaanuus’

]Xapbkoecmzl nayuonanvhulil ynusepcumem umenu B.H. Kapazuna, ni. Ceoboowl, 4, Xapvkos, 61077
2)*(aqbe()pa Xumuu u eeoepaguu, paxynrbmem ecmecmsennvix HAYK U Mamemamuxu, Jlayeagnunckuii ynugepcumem, 13
Buenuéac, /layeagnunc LV5401, Jlameus
OTnokeHHEe aMWIOMOHBIX (QUOPWUI B pa3IMYHBIX TKaHSIX CBA3aHO C Pa3BHTHEM psjia
HelponereHepaTUBHBIX Oone3Hell. HecMoTpst Ha OOJNBIIOE KOMMYECTBO CHEIU(PUUHBIX K aMUIOUIAM
30HJIOB, UM IIPHUCYIIIE MHOKECTBO HEIOCTATKOB, CJIEIOBATEIbHO, aKTyaJleH MOUCK Ooiiee 3((EeKTUBHBIX
MapkepoB. B nmanHoli paboTe oleHMBaiach CIOCOOHOCTH HOBOTO (uIyopecueHTHOro kpacureis AM3 k
CEJIEKTUBHOMY OIIpe/IeeHHI0 (PUOPHIUISPHBIX OENKOBBIX arperato, IPUIOTOBJIECHHBIX W3 JH30LUMA.
Beicokue 3HaueHHWss mapaMeTpoB cBs3bIBaHUS (uiyopodopa ¢ OeiakoM (KOHCT@HTHI acCOlMWAaluy,
MOJSIDHOH  (DIIyOpeCIEHIIMM M CTEXMOMETPHH), ONpEAEJCHHBIX B pamkax Mojenu JleHrmropa,
CBUJIETENILCTBYIOT O MPOYHOM CBSI3BIBAHUH 30HJA C HEPACTBOPUMBIMH arperataMu JIM301KMa, 4To JeaeT
AM3 ajpTepHATHUBOI 4acTO UCIIOIB3yeEMOMY clienn(pHUIecKoMy aMuiioniHoMy Mapkepy Tuodunasuny T.
B pabore ObutH Tarke McciemnoBaHbl dPQEKTH MOISIPHOCTH U BA3KOCTH Ha (DIIyOpPECLEHTHBIE CBOWCTBA
AM3. CssmsbiBanne AM3 ¢ OenkoM (TIPEIIONIOKHUTENBFHO, C €ro THUIPOPOOHBIMH IOJOCTSIMH)
COINPOBOXKIAETCS KPACHBIM CABHI'OM MaKCUMYyMa CIIEKTpa (JIyopeCcleHIINH 30H 12, YTO MOXKHO OOBSICHUTH
00pa3oBaHUEM BOAOPOJHOM CBSI3M IPOTOH-IOHOPHBIMH Tpymmamu Oenka W KapOoHwiIom AM3.
JIIMHHOBOJTHOBBIM CIOBUI MaKCHUMyMa OSMHUCCHHM HAONIOJaNCs W TPU YBEIWYEHUU JUIMHBI BOJHEI
BO30YXIEeHHsI. DTO O3HAYaeT, YTO BpEMs IEPEOPUEHTAIMU PACTBOPUTENS OOJbIIE BPEMEHH KH3HU
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BO30Y)KAEHHOI'O COCTOSIHUS, T. €. MMEET MECTO MEUICHHas peaKkcalis pacTBOPUTEN BOKPYT AUIIONEH
¢diyopodopa B BO3OYKIEHHOM COCTOSHUM. M3ydeHue aHM30Tponuu (IyopecHeHLMH I10Ka3ano, YTo
BpamarensHas guddysus AM3, cBszaHHOro ¢ ¢GHUOpWIIaAMH, CYIIECTBEHHO 3aMelUieHa. JTo
CBUJIETENBCTBYET O BBICOKOW BS3KOCTH MUKPOOKPYXEHUs Kpacurelsi. DiyopecieHTHbIe CBOHCTBA HOBOW
MPOU3BOHON OEH3aHTPOHA CO3AAIOT NPEANIOCBUIKH Ui HpuMeHeHuss AM3 B (yHIaMeHTanbHBIX
UCCIIEIOBAaHUSX U MEMIIMHCKOW TNarHOCTHKE.

KJIIOYEBBIE CJIOBA: avmwunonaneie (GuUOpWbl, OEHaHTPOHOBBIM  (DIIYOPECUEHTHBIH  30HI,
CBSI3BIBAHUE KPAcUTEIIS ¢ OSIIKOM, JIU3O0LMM.

KIJIbKICHUAM AHAJII3 3B’SI3YBAHHSI AMIHOIIOXITHOI BEH3AHTPOHY 3 AMLJIOITHUMHU
®IEPUJIAMU JI30LHUMY
K. O. Byc', B. M. Tpycogra', I. II. F'op6enko’, E. Kipinosa®, I. Kipiios’,
I. Kaanins®
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Bigknaganus — aminoigHux  ¢GiOpua  y  pI3HMX TKaHMHAX IOB’SI3aHO 3 PO3BUTKOM  psiiy
HekponereHepaTUBHUX XBopoO. He3pakaroun Ha BEUKY KUIBKICTH CHCHM(IUYHMX O aMiJIOiIiB 30HIB,
BOHM MarTh 0arato HEIONIKIB, OT)KE, € aKTyaJbHUM IOIIYK OifbIl epEeKTUBHUX MapkepiB. Y maHii
po0oOTi  OLliHIOBaJIaCh MOXKJIMBICTH BUKOPHUCT@HHS HOBOI'O (QuryopeclieHTHOro OapBHMKa AM3 s
CEJIEKTUBHOTO BU3HAYEeHHS (QiOpMIsipHUX OLIKOBHX arperaTiB, OTPUMaHHX 3 JIi301MMY. BHUCOKI 3HaueHHs
nmapameTpiB 3B’s3yBaHHA (ayopodopy ¢ OiTkoM (KOHCTaHTH acomiallii, MOJSApHOI (ayopecleHIii Ta
cTexioMeTpii), BU3HAUYEHHX B paMKax Mojeini JleHrmiopa, cBiguaTh NMpo CHJIbHE 3B’SI3yBaHHS 30HIA C
HEPO3YMHHUMU arperaTamu Ji30nuMy, o poOuts AM3 ajbTepHaTHBOIO 10 4aCTO BHKOPHCTOBYBAHOTO
cnermmgiyHoro aminoigHoro mapkepy Tiogdmainmy T. YV poOori Oyaum Takok gociimkeHi edektu
MOJISIPHOCTI Ta B’si3KOCTi Ha (yopecuenTHi BnactuBocTi AM3. 3B’s3yBanHs AM3 3 Oinkom (3 ¥oro
ripodoOHIMHU TOPOXKHUHAMU) CYITPOBOKYETCSI YEPBOHUM 3CYBOM MAaKCUMYMY CIIEKTPY (IIyopecieHIii
30H[a, 0 MOXKE OYTH MOSICHEHO YTBOPEHHS BOJHEBHX 3B’SI3KiB M)XK IIPOTOH-IOHOPHUMH Ipynamu Oinka
Ta KapOoHioM AM3. JI0BroXBMILOBUI 3CYB MakCUMyMy eMicii crocrepiraBcsi TAKOXK HpH 301IbIIEHHI
JIOBXKMHH XBUIII 30ymkeHHs. Lle o3Hauae, 110 yac mepeopieHTalii po3UMHHUKA OIBIIMN 33 4ac >KUTTS
30yKIEHOr0 CTaHy, TOOTO Ma€ MICIe TOBIJIbHA peTaKcallis pO3YMHHMKA HABKOJIO aumoineii Gayopodopa
y 30ymkeHOMY cTaHi. BuMiproBanHs anizoTpomii QuryopecueHii mokasaio, mo odepTanbHa Audy3is
AM3, 3B’s13aHOr0 3 (PiOpmaamu € yrmoBinbHEHO. lle CBIAUUTH MPO BHCOKY B’SI3KICTh MIKPOOTOYCHHS
OapBHuKa. BusiieHi ¢yopeciieHTHI BIacTHBOCTI HOBOI OXiJHOT OEH3aHTPOHY CTBOPIOIOTH MEPEIyMOBH
JUTS 3acTocyBaHHSA AM3 y pyHAaMEHTaIbHUX JOCTIKCHHIX Ta MEAWYHIN J1arHOCTHII.

KJIFOUYOBI CJIOBA: awminoinni ¢iOpuim, 6eHaHTPOHOBUH (TyOpEeCEHTHUH 30H, 3B’ I3yBaHHs 30H/a
3 OLIKOM, JIi30LIMM.

The so-called conformational diseases are induced by loss-of function and gain-of function
mechanisms. The latter includes aggregation of misfolded proteins into amyloid fibrils, 1. e.
highly insoluble, ordered structures associated with a number of human diseases, such as
Alzheimer’s disease and type II diabetes, systemic amyloidosis, prion diseases, etc. [1,2].
Although the protein components of amyloid fibrils from various disorders differ
considerably from each other in primary sequence, all aggregates of misfolded proteins share
a common cross-f-structure, with B-strands perpendicular and B-sheets parallel to the fiber
axis [2,3]. Mature fibrils have a diameter of 4-13 nm and usually contain from 2 to 6 laterally
associated or twisted protofilaments, each 2-5 nm in diameter. Since the understanding of
molecular mechanisms of protein fibrillogenesis is essential for development of strategies for
inhibiting amyloid formation and treatment of neurodegenerative diseases, detection of such
insoluble structures is of great importance. Classical amyloid-specific dyes are Congo Red
(CR) and Thioflavin T (ThT) [4,5]. Congo Red is a cationic benzothiazole fluorophore, which
upon binding to fibrils tends to reside in the cavities with its long axis parallel to the long axis
of the fibril [1,6-8]. Thioflavin T is located in either cavities (with a diameter 8-9 A) or
regular grooves, formed by the B-strands along the wet side of the B-sheet extension direction
[6]. The dye-protein association gives rise to the characteristic fluorescence [1,5]. Despite
being widespread, CR and ThT suffer from several drawbacks: 1) they affect the stability of
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fibrillar intermediates; ii) spectral properties of ThT are dependent on pH and morphology of
fibrils; 1i1) binding affinity of CR to amyloid fibrils of some proteins is lower than that for
native protein [1,5,9]. In view of this a variety of new fluorescent probes are continuously
evaluated for their ability to serve as the markers of amyloid fibrils [2,5]. In the present study
a novel aminobenzanthrone derivative AM3 has been tested for its sensitivity to the amyloid
fibrils of cationic protein lysozyme (Lz). Lysozyme is a small multidomain protein with high
content of secondary structure [10]. The choice of this protein was dictated by crucial role of
Lz amyloidogenesis in the development of such severe disease as systemic amyloidosis [3].
AM3 is a lipophilic probe, displaying weak fluorescence in polar solvents, large Stokes shift
(ca. 105 nm in ethanol) and high extinction coefficient (ca. 13200 M'cm™). More
specifically, our goal was severalfold: 1) to characterize quantitatively AM3 complexation
with lysozyme fibrils; i1) to compare AM3 binding parameters with those of ThT; iii) to
analyze spectral characteristics of AM3 (fluorescence anisotropy, emission maximum shift
and red edge excitation shift (REES)) in the presence of Lz fibrillar aggregates.

MATERIALS AND METHODS

Chicken egg white lysozyme was purchased from Sigma (St. Louis, MO, USA). AM3
(3N-(N’, N’- dimethylformamidino) benzanthrone)) was synthesized, as described in more
detail previously [11]. The reaction of lysozyme fibrillization was initiated using the approach
developed by Holley and coworkers [3]. Protein solution (3 mg/ml) was prepared by
dissolving lysozyme in deionized water with subsequent slow addition of ethanol to a final
concentration 80%. Next, the samples were subjected to constant agitation at ambient
temperature. This resulted in the formation of lysozyme fibrils over a time course of about 30
days. Next, amyloid aggregates were diluted to reach the concentration of 0.6 mg/ml. Steady-
state fluorescence spectra were recorded with LS-55 spectrofluorometer (Perkin—Elmer Ltd.,
Beaconsfield, UK). AM3 emission spectra were recorded at 20 °C with excitation wavelength
470 nm. AM3 concentration was determined spectrophotometrically, using extinction
coefficient €470= 13200 Mlem?. All spectra were corrected for dilution and light scattering
effects.

RESULTS AND DISCUSSION

Shown in Fig. 1 are AM3 emission spectra recorded at increasing concentration of fibrillar
lysozyme. As seen from this figure, the dye fluorescence intensity increases considerably with
the protein concentration, suggesting that AM3 strongly binds to Lz aggregates. For instance,
the probe fluorescence intensity (/) in the presence of 2.8 uM lysozyme was 11 times higher
than that for the free dye (/y) (Table 1).

At the first step of our study quantitative parameters of the dye—protein interactions —
association constant (K,), binding stoichiometry (#) and molar fluorescence of the bound dye
(apouna), have been determined by analyzing the changes in AM3 fluorescence (Al ) upon
increasing protein concentration (C,), represented in Fig. 2 in terms of the Langmuir

adsorption model:

Al =0.5a,,, |Z,+nC, +1/K,—+/(Z,+nC, +1/K,)* —4nC,Z 1
bound |0 P a 0 P a P=0

where Z) is total concentration of the dye.
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Fig. 1. AM3 fluorescence spectra in the presence of Fig. 2. The isotherm of AM3 binding to lysozyme
fibrillar lysozyme. The dye concentration was 1.3 uM. fibrils. Solid line represents theoretical curve providing
the best fit of experimental data.

As evident from Table 1, AM3 association constant is ca. 2 orders of magnitude higher
than that of ThT. Likewise, the molar fluorescence of AM3 bound to Lz exceeds the
analogous parameter of ThT by a factor of ~4 [4]. The molar fluorescence of free AM3
derived from the dye spectrum in buffer solution (aje.=Is575/Zi, Where I5s;5 — fluorescence
intensity at emission maximum 575 nm) proved to be ca. 9 times lower than that evaluated for
fibril-bound dye (Table 1).

As follows from the estimates reported elsewhere, ThT affinity for the misfolded
transthyretin was characterized by apparent association constant (ca.l.5 uM™), and for AP
peptide (1-40) and apolipoprotein Apoll fibrils it has the same order, being more pronounced
than that for lysozyme (ca. 0.31 uM") [1,4,6]. The apparent association constant is reverse to
the protein concentration, corresponding to the half-height of the maximum emission intensity
at a certain dye concentration [1]. Its value depends on the dye and protein concentrations,
while the corresponding parameter, calculated from the Langmuir model is invariable for a
given fluorophore-protein complex. It is clear that the dependence of ThT-amyloid binding on
the amino-acid sequence may reveal lower sensitivity to a variety of misfolded assemblies.
Additionally, fibril molecular packing, being dependent on sample preparation method, may
obscure the dye-protein binding, decreasing the binding stoichiometry and affinity [12]. It
appeared that upon AM3 complexation with lysozyme fibrils, the dye fluorescence changes
reach the plateau faster than in the case of ThT, revealing greater sensitivity to small amyloid
concentrations. ThT stoichiometry was approximately 1.5 mol/mol for lysozyme, and 0.03
mol/mol for AP (1-40) peptide fibrils, as reported previously [1,4]. These estimates were
obtained as dye/protein ratio, taking the protein concentration corresponding to a saturation
level of the binding isotherm. The mean value of these parameters was about 1 mol/mol,
obtained for “peptide self-assembly mimic” (PSAM) scaffold by Biancalana and coworkers,
being the same to that of AM3 (Table 1), calculated, however, in terms of Langmuir model
for lysozyme fibrils [13]. The differences are presumably arise from the distinct accessibility
of amyloid binding sites to the dye, defined by the fibril morphology. As follows from the
available data, ThT-protein binding is generally characterized by the 0.1 — 1 stoichiometry
values, rarely exceeding the unit.

Structural formula of AM3 and ThT probes are shown in Fig. 3. AM3 is a polar lipophilic
molecule, possessing a large Stokes shift due to solvent relaxation, induced by increased
dipole moment of the excited-state fluorophore. Generally, if solvent is polar, then probes
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with charge separation (between carbonyl and amino groups in the case of AM3) may become
the lowest energy state, giving rise to red shift of emission spectrum [14].

Table 1. Parameters of the AM3-lysozyme complexation

n K,, Abounds Afieer UM 77 Anisotropy  Aem REES,
uM’! uM’ shift, ~ nm
nm
1+0.07 21+6 92+20 10£2 11 0.22+0.02 9 5.5

The increase of AM3 fluorescence observed upon its binding to Lz may be explained by at
least two factors: 1) dye transfer to the protein environment of lower polarity, and ii)
immobilization of the probe molecule within the protein matrix resulting in strongly hindered
fluorophore rotation [6,14].

The molecular dimensions of AM3 (1x0.7 nm) are close to those of ThT (1.5%0.6 nm).
Thus, it can be supposed that protein binding sites for these probes are similar, these may be
cavities or grooves, being specific for the classical amyloid marker ThT. Cavities have the
diameter ~1 nm and are localized between the protofilaments when in protofibrils and mature
fibrils, whereas grooves are formed by the side chains of amino-acid residues participating in
the formation of B-strands on the surface of the fibril. These structures have lower polarity
and higher viscosity, compared to a bulk phase, and binding of AM3 to these protein regions
may result in the increase in dye emission. The AM3-protein binding is presumably stabilized
by both Van der Waals and hydrophobic interactions. ThT benzothiazole and benzamine rings
freely rotate around the shared C=C bond in the solution. Fluorophore bound to fibrillar
aggregates, displays enhanced emission accompanied by the red shift of fluorescence
maximum from 445 to 482 nm. It should be noted, that environmental viscosity alone does
not induce the characteristic fluorescence of ThT, since no red shift in emission maximum is
observed, and tighter packing of ThT in the cavities cannot explain it spectral behaviour. It
was demonstrated that the red shift of ThT may depend on the solvent [6,7]. For the sake of
comparison, two AM3 spectra, normalized to intensity maxima, are shown in Fig. 4.
Concomitant emission shifts may reflect the same electrical properties of the charged ThT and
polar AM3 dyes, bound to amyloid fibrils (Aem shift, Table 1). AM3 may associate with
protein aggregates via different mechanisms, depending on the component peptide, as was
suggested for Congo Red [12]. Particularly, its carbonyl group may serve as hydrogen bond
acceptor.

Early diagnostics of amyloid diseases, i. e. detection of misfolded prefibrillar structures in
vitro is of great importance for effective treatment of these disorders. To exemplify, such
fluorophore as bis-ANS or DCVJ have been used for this purpose [1,3]. The marker for
protofilaments, protofibrils or mature aggregates must be insensitive to native protein, which
may be present in assay samples. Therefore, it is desirable to examine AM3 sensitivity to
native lysozyme and to its prefibrillar structures. It should be pointed out, that the dye staining
alone is rarely used for amyloid fibril detection in vitro. If you use a classical fluorophore for
this purpose, a false-negative result may occur as a consequence of low accessibility of
protein binding sites to the dye due to fibril morphology and different probe affinity,
depending on the component peptide. A false-positive result is possible if the marker has high
affinity for native protein, being present in fibril sample, and even for bacteria (i. e. Congo
Red), which may grow simultaneously with insoluble aggregates under favourable conditions,
when samples are incubated in phosphate buffer at physiological pH and temperature to
induce amyloid formation. For correct detection and full characterization of amyloid
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aggregates in vitro, a transmission electron microscopy and Fourier infrared spectroscopy
should be used in addition to the dye staining [12].
At the next step of our study we evaluated fluorescence anisotropy for the probe in the

presence of fibrillar lysozyme. Fluorescence anisotropy is determined as:

I GIl,, @)

1, +2GI,,

where [yy/Iyy corresponds to vertically polarized excitation and vertically/horizontally
polarized emission respectively; G is a factor, determining ratio of the sensitivities of
detection system for vertically and horizontally polarized light [14]. The absolute error of the
mean anisotropy value (calculated from 5 measurements) was evaluated, using a #-criterion
for confidence level of 0.95. In non-viscous solutions the anisotropy is primarily determined
by rotational motion of the fluorophore. For proteins these motions are dependent upon the
size and shape of the molecule, as well as its extent of aggregation. Depolarization by
rotational diffusion of spherical rotors is described by the Perrin equation:
ror=1+ 0/ 3)
where 7 is the fluorescence lifetime, 6 is the rotational correlation time. If the correlation time
is much larger than the lifetime (6 >>t1), the measured anisotropy (r) is equal to the
fundamental anisotropy (7). For the spherical molecule 4 is given by:

O=nV/RT 4)
AM3 =
N=C—N(CHj3), o Protein concentration, uM
H = 1.0,
é 0.2
=]
2 0.6
O w2
§ 04
g
ThT 3 0.2
=
[0}
CHj 2 0.0 : : : ,
A o v
N CH, = 520 560 600 640 680
A\ N/ =
\ = Wavelength, nm
H3C S CH3
Fig. 3. Structural formula of AM3 and ThT Fig. 4. Normalized fluorescence spectra of AM3, bound
fluorescent probes. to fibrillar lysozyme. The dye concentration was 1.3
UM.

where 7 is the viscosity, 7 is the temperature in °K, R is the gas constant, and V' is the volume
of the rotating unit [14]. The recovered anisotropy value was found to be 0.22+0.02, showing
AM3 slow rotational diffusion in the presence of amyloid fibrils.

At the last step of the study we estimated REES of the dye, bound to amyloid structures.
AM3 is known to change its emission maximum upon changing the excitation wavelength,
similar to other probes in motionally restricted media. In this case solvent reorientation time is
greater than excited-state lifetime (ca. ~ 107 s), and the fluorescence of the dye occurs from
the higher vibrational level of the first excited electronic state of the molecule. The REES
occurs when excitation at the red edge of adsorption band selectively excites those
fluorophores, which interact more strongly with the solvent molecules in the excited state
[14,15]. The dye emission spectra shown in Fig. 5 were obtained with the excitation
wavelength ranging from 410 to 440 nm and normalized to their fluorescence intensity
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maxima. As seen in Fig. 6, the dependence of emission maximum on excitation wavelength is
close to linear.

3 g 568 ]
£ 101 -

g 7‘ex=450 nm = 5671

¢ 08 g 5661 -

o 5 _—

Z 0,6- g 5651

: :

=1 _ = i

§ 0,4 Z 564

5 021 g 5631,

2 410 415 420 425 430 435 440
: y T T T

= 500 550 600 650 Excitation wavelength, nm

Excitation wavelength, nm
Fig. 5. AM3 excitation spectra in the presence of 2.8. uM  Fig. 6. AM3 emission maximum as a function of
fibrillar lysozyme. The dye concentration was 1.3 pM. excitation wavelength.

REES and anisotropy measurements reveal high viscosity of AM3 microenvironment in its
binding sites within fibrillar lysozyme.
CONCLUSIONS

To summarize, we obtained an increased knowledge of the fluorescence properties of the
new aminobenzanthrone derivative, particularly of its feature to bind fibrillar protein
aggregates. Specifically, it was revealed that AM3 has more pronounced amyloid-sensing
abilities than classical amyloid marker Thioflavin T, i.e. higher association constant and
molar fluorescence. REES, red shift of emission maximum and high anisotropy value of this
dye in the presence of lysozyme aggregates confirm its high sensitivity to environmental
polarity and viscosity [11]. This fact also proves that fluorophore binds selectively to amyloid
structures, followed by its characteristic fluorescence appearance. Further investigation of
AMS3 fluorescence in different biological environments can expand the application area of this
new probe.
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