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Figure 1. Structure of amphoteric
Amphotericin B has recently been suggested as an efficient inhibitor of amyloid peptide fibril formation;
however its interactions with more neurotoxic, soluble forms of amyloid peptides have not been reported
to date. Circular dichroism spectroscopy allowed for distinguishing between the binding and inhibition of
aggregation events: amphotericin B distinctly interacts with both unordered and ordered, b-structure-
rich soluble oligomeric forms of Ab1-42 peptide, yet amphotericin B has no measurable impact neither
on the secondary structure nor on time-dependent aggregation profile of the amyloid peptide.

� 2009 Elsevier Ltd. All rights reserved.
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1. Introduction

Amyloid peptides (Ab), which are composed of 40-42 amino
acid sequences, for example, Ab1-40 and Ab1-42, have been impli-
cated as the main suspects that are responsible for the occurrence
and progression of Alzheimer’s disease.1 In particular, conforma-
tional changes from unordered to structured, b-sheet-rich soluble,
pre-fibrillar oligomers of Ab1-42 have been suggested as the key
neurotoxic events.2–4 Currently, the recognition of soluble oligo-
mers of amyloid peptides presents a challenge.

In view of accessibility and ease of structural and functional
modification, small molecules that can bind to soluble oligomeric
Ab1-42 species are of immense interest not only as potential leads
for therapeutic intervention of Alzheimer’s disease, but also as use-
ful motifs for studying conformational changes and aggregation
behavior of the amyloid peptides.

Several recent accounts indicated that amphotericin B, AmB
(Fig. 1), a polyene macrolide antibiotic can inhibit the formation
ll rights reserved.

: +1 817 257 5851.

in B, AmB.
of fibril-like species of Ab25-35 and Ab1-40 amyloid peptides.
However, the ability of AmB to affect the conformational changes
of neurotoxic soluble oligomers of amyloid peptides, in particular
Ab1-42 peptide, has not been reported thus far. Notably, AmB
was also shown to modulate the aggregation process of prion pro-
tein,8 albeit no mechanistic details have been provided. Therefore,
understanding the molecular mode of AmB’s action is of interest
and significance in relation to several protein-misfolding diseases.

Aggregation of amyloid peptides is a complex phenomenon.
Spectroscopic tools have been used extensively to investigate key
events and species responsible for the formation of Ab-aggregates.
In particular, circular dichroism (CD) has been an invaluable spec-
troscopic tool for assessing the conformational transitions of amy-
loid species.9,10 The advantage of CD over many other
spectroscopic and imaging techniques, including dye-binding
methods, is that CD allows for monitoring conformational transi-
tions of soluble, pre-fibrillar oligomers of amyloid peptides. CD
has also been used to gain insight into the effect of various small
molecules on amyloid peptides aggregation.11–14 Importantly,
when a small molecule is chiral (and can undergo a chiroptical
change upon interaction with other species), one can monitor
changes that are occurring in both the chromophore and in the
peptide spectral regions upon their mutual interaction. This is sig-
nificant, since an affinity of a compound towards amyloid peptides
might not necessarily indicate that the compound is an inhibitor of
an amyloid-aggregation process. Compounds that can recognize
amyloid aggregates, can potentially provide an insight into the
structural aspects of amyloid species, which should be beneficial
for the design of efficient inhibitors of the amyloid aggregation.

Ab self-aggregation is a dynamic, highly heterogeneous process
and an evaluation of the impact of a small molecule on distinct
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conformations of amyloid peptide presents a challenge. The inhib-
itory effect of AmB on the Ab-aggregation process, which led to the
fibril formation, had been established by Congo red5 and thioflavin
T6,7 dye-binding assays. These dye-binding assays are widely and
routinely used for assessing the aggregation profile of amyloid
peptides as well as for estimating the anti-aggregation potential
of various small molecules.15 One of the main limitations of these
dye-based assays, however, is that the dyes are binding exclusively
to fibrillar aggregates, whereas no spectral changes are observed in
the presence of soluble oligomeric peptides.15 Thus, these assays
are not suitable for detecting conformational changes that are
occurring in the soluble neurotoxic oligomeric amyloid species.
In addition, a few literature accounts reported that the dye-binding
assays might be prone to false positive effects.16,17 This can be
rationalized by the notion that both the inhibitor’s and the dye’s
molecules might compete for the same binding site(s) of the amy-
loid aggregates; therefore, a small molecule that simply binds to
amyloid aggregates can be mistaken for an inhibitor. Another lim-
itation of the dye-binding assays is that the conditions that are
used for performing accurate and reproducible Congo red and thi-
oflavin T assays often differ from amyloid-aggregation assays,
which might disrupt the amyloid self-assembly.18 In this light,
techniques that are based on non-dye binding approaches for mon-
itoring amyloid—small molecule interactions should aid in an
unambiguous evaluation of anti-aggregation potential of small
molecules. Hence, chiroptical spectroscopy becomes particularly
important for evaluating the ability of small molecules to interact
with soluble oligomers of amyloid peptides.11

Here, we report on the interaction of distinct secondary struc-
ture conformations of soluble oligomeric Ab1-42 peptide with
AmB using CD spectroscopy. Our results demonstrate that
although AmB has a measurable affinity towards both unordered
and ordered soluble oligomers of Ab1-42, it does not modulate nei-
ther the secondary structure nor time-dependent aggregation
behavior of the amyloid peptide. Although our results indicate that
the ability of AmB to act as an inhibitor of Ab-aggregation process
is doubtful, AmB might serve as a molecular spectroscopic probe
for various oligomeric forms of Ab1-42 peptide.
2. Results and discussion

In the present study, we used CD spectroscopy to characterize
AmB self-association, estimate the secondary structure conforma-
tions of Ab1-42 oligomers as well as to probe the binding of AmB
monomer to soluble oligomers of Ab1-42.

The conformation and kinetics of Ab peptide aggregation
strongly depends on the composition and pH of the medium as
well as on the peptide concentration. Hence we investigated these
parameters to achieve the optimum set of conditions.

Low solubility of many organic compounds, including AmB, in
aqueous buffers always requires the addition of organic solvents
in order to study the effect of small molecules on the conforma-
tional transitions of amyloid peptides. This imposes some restric-
tions on the type of solvents that can be used for in vitro assays.
It should be noted that organic solvents have also been known to
alter the aggregation behavior of amyloid peptides,11 and there-
fore, their amounts should be carefully controlled. DMSO and
DMF are the only solvents capable of solubilizing AmB, however,
they are not transparent to far-UV light. Therefore, we kept the
concentration of DMSO to a minimum in all experiments to allow
for monitoring of the Ab1-42 peptide conformational transitions in
the far-UV region along with assessing the chiroptical responses of
AmB.

TRIS buffers are one of the most suitable media for assessing
protein conformation using CD,19 hence it was utilized here. We
also found that basic medium (pH 8.7) was absolutely required
to obtain a reproducible random coil to b-sheet transition of
Ab1-42 soluble oligomers. The need for high pH media is consistent
with literature accounts,11 as we were unable to obtain a random
coil conformation of Ab1-42 at pH lower than 8.0.

With respect to concentration, we found that 25 lM Ab1-42
exhibited a conformational transition from unordered to ordered
oligomers within several days while still yielding soluble amyloid
species. Importantly, independent preparations of 25 lM Ab1-42
were reproducible with respect to the initial and final conforma-
tion of the peptide as well as to the kinetics of the conformational
transition. On the other hand, concentrations below 25 lM pro-
longed the conformational transition from unordered to b-sheet
Ab1-42 species to several weeks. In addition, signal-to-noise ratios
in CD spectra required long accumulation times, which should
have been avoided due to the light-sensitive nature of AmB. Higher
concentrations of Ab1-42 (above 25 lM) tended to promote rapid
aggregation of the peptide, while leading to a formation of insolu-
ble aggregates. Thus, 25 lM Ab1-42 concentration was utilized
throughout. It was found that the final amount of DMSO (0.015%
v/v) did not have a measurable effect neither on the initial confor-
mation nor on the time-dependent aggregation kinetics of Ab1-42
as established by CD measurements.

Under the described above conditions, freshly prepared 25 lM
Ab1-42, exhibited a CD spectrum indicative of an unordered oligo-
meric species with a characteristic minimum at ca. 200 nm
(Fig. 2A). A transition to ordered b-structure-rich species, with a
characteristic minimum at 216 nm, was observed within two days
(Fig. 2A); no significant changes in the CD spectra were occurring
after 48 h of incubation and up to 72 h. An isosbestic point at ca.
207 nm was also observed, thus confirming a two-species confor-
mational transition. This aggregation process was also monitored
by light scattering and showed a good correlation with CD data
(Fig. 2B and C): a steady increase of both scattering intensity and
hydrodynamic radius was observed within 72 h. Notably, no pre-
cipitation of the peptide was observed during this period of time.
Collectively, these data suggested that Ab1-42 underwent a transi-
tion from unordered to b-sheet-like soluble oligomeric species.

In order to evaluate the affinity of AmB towards soluble Ab olig-
omers, we first examined the self-association of AmB by using
absorbance and CD spectroscopy. The changes in the absorbance
spectra of AmB proved to be fairly complex and not substantial
to allow for an unambiguous determination of an equilibrium con-
stant. Hence, the self-association of AmB was determined exclu-
sively by CD spectroscopy. Furthermore, with the aim to
establish the effect of AmB on the conformational transitions of
Ab1-42, we avoided the use of a water-soluble formulation of
AmB, that is, Fungizone�. One of the components of this formula-
tion is sodium deoxycholate, and steroids have been shown to af-
fect the aggregation of amyloid peptides.20–22 The presence of
such a component in the mixture might obscure the evaluation
of AmB-amyloid interaction.

AmB exhibited an asymmetric couplet in the CD spectrum with
328 nm maximum and 350 nm minimum (Fig. 3), which is indica-
tive of dimeric or oligomeric species.23–25

It was reported that monomeric AmB does not exhibit any CD
transitions in the 300–400 nm range.24,25 Consistent with this
observation, we did not observe any CD of AmB in trifluoroethanol
(data not shown), a solvent which is known for its anti-aggregation
ability. The dependence of the CD signals, h328 and h350 as a func-
tion of AmB total concentration, [AmB], is not linear. This behavior
is also consistent with the documented AmB self-association phe-
nomenon.23–25

For simplicity, based on literature accounts, we assumed that
self-association of AmB follows a monomer-dimer equilibrium.26,27

Thus, the dimerization constant, a, can then be expressed by Eq. 1:



Figure 2. Representative time-dependent aggregation CD spectra of Ab1-42 (A) from 0 h (bold line) to 72 h (dashed line); time-dependent dynamic light scattering data:
scattered light intensity (B), and hydrodynamic radius (C); in 10 mM TRIS/NH4OH buffer (pH 8.7).

Figure 3. Representative CD spectra of AmB titration 1.00–13.09 lM into 10 mM
Tris/NH4OH (pH 8.7) buffer. Inset: CD intensity at the 328 nm maximum as a
function of AmB concentration; the data are the average of two independent
titrations.

Figure 4. Molecular ellipticity of AmB in the absence of Ab1-42 (s), in the presence
of unordered oligomeric Ab1-42 (N), and in the presence of b-sheet oligomeric Ab1-
42 (j), in 10 mM TRIS/NH4OH buffer (pH 8.7). Data are the average of two
independent preparations of Ab1-42 ± SD. See Section 4 for details.
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a ¼ ½D�=½M�2 ð1Þ

where M and D denote monomeric and dimeric species of AmB,
respectively. Since M is silent in CD, the AmB total concentration
can be related to the CD signal, according to Eq. 2:

½AmB� ¼ ½ðh=DeDÞ=a�1=2 þ 2ðh=DeDÞ ð2Þ

where [AmB] was determined from the mass balance [AmB] = [M] +
2[D], and DeD is the dimer’s extinction coefficient. Using non-linear
least square method, we determined a = 0.021 ± 0.004 and
DeD = 8.0 � 105 M�1 cm�1 at 328 nm and �5.0 � 105 M�1 cm�1 at
350 nm. We found that AmB does not abide by the dimerization
model at the concentrations above 10 lM, and, therefore, our quan-
titative analysis was restricted to this concentration range. By vary-
ing the fitted concentration interval (Fig. 3, inset) no change in the
value of a was observed for [AmB] lower than 10 lM.

Next, AmB was titrated into the solution of unordered confor-
mation of 25 lM Ab1-42 amyloid peptide (Fig. 4). The CD intensity
of AmB in the presence of the Ab1-42 was appreciably lower than
the intensity of AmB in the absence of Ab1-42, which suggested
that AmB was binding to these soluble unordered aggregates.
Titration of AmB into the aggregated, b-sheet-rich, yet still soluble,
oligomeric Ab1-42 had led to even more pronounced changes in
the molecular ellipticity of AmB (Fig. 4). Importantly, CD spectra
in the far-UV region revealed that 13 lM AmB did not have any
measurable effect on neither the initial conformation nor the
time-dependent aggregation profile (up to 24 h) of 25 lM Ab1-42
peptide, which indicated AmB is not acting as an inhibitor of
Ab1-42 aggregation process.

In order to explain the observation that titration of AmB solu-
tion into 25 lM solution of Ab1-42, either in its unordered or b-
structure oligomeric forms, led to a distinct and substantial de-
crease of the dimeric AmB (Fig. 4), we considered two possible sce-
narios: (i) the binding constant of AmB to the b-sheet oligomers of
Ab1-42, Kb, is higher than the binding constant of AmB to the unor-
dered, random coil conformation of Ab1-42, Krc, or (ii) the number
of soluble aggregates in the ordered, b-sheet-rich conformation, nb,
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has increased, thus providing more binding sites for AmB as com-
pared to the number of soluble aggregates in the unordered, ran-
dom coil conformation of Ab1-42, nrc.

Based on the literature accounts,28,29 we assumed that only M is
binding to the amyloid peptide. In this case, the mass balance be-
comes [AmB] = [M] + 2[D] + v[Ab1-42], where v is the number of M
molecules bound to Ab1-42.

This allowed us to apply the Schatchard model to the binding of
monomeric AmB to Ab1-42, as shown in Eq. 3:

m=n ¼ K½M�=ð1þ K½M�Þ ð3Þ

where n is the number of sites per Ab1-42 molecule and K is the
binding constant. Since the intensity of the observed CD signal is re-
lated to the amount of D, that is, dimeric, unbound AmB, we can use
the mass balance combined with Eqs. (1)–(3) to calculate [AmB] as
shown in Eq. 4:

½AmB� ¼ ½ðh=DeDÞ=a�1=2 þ 2ðh=DeDÞ þ n½Ab1� 42�
� K½ðh=DeDÞ=a�1=2=ð1þ K½ðh=DeDÞ=a�Þ1=2 ð4Þ

The experimental data, which was obtained from CD titrations of
AmB into the Ab1-42 solutions, using both h328 and h350 values from
two independent preparations of Ab1-42, were fitted into Eq. 4
using non-linear least square method (Fig. 5). Plotting the concen-
tration of the dimeric AmB, as a function of the total concentration
of AmB, allowed for the calculation of K and n for both the random
coil and b-sheet-rich oligomers of Ab1-42.

Obtained binding constant values Krc = 0.32±0.22 lM�1 and
Kb = 0.49 ± 0.13 lM�1 indicate that the affinity of AmB towards
both forms of soluble Ab oligomers is virtually identical. This sug-
gests that the number of binding sites is responsible for the shift of
AmB’s monomer-dimer equilibrium towards the monomeric AmB.
This is supported by a ca. threefold increase in n, that is,
nb = 0.245 ± 0.026 as compared to nrc = 0.085 ± 0.030. Since the
peptide is undergoing an aggregation process, it is reasonable that
the number of potential binding sites would increase. Tentatively,
we can propose that in a random coil conformation it requires a
multiple of ca. 11 peptide molecules to create a binding site for
AmB, and in a b-sheet conformation of Ab1-42 it takes a multiple
of ca. 4 Ab1-42 molecules. However, the binding affinity of both
forms of Ab-aggregates towards AmB is similar in both cases. It
should also be pointed out that due to the dynamic nature and
Figure 5. Calculated fits of the concentration of AmB dimer as a function of total
AmB concentration, [AmB]. Data are the average of two independent preparations
of Ab1-42 using h328 (red symbols) and h350 (blue symbols) values, in the absence of
Ab1-42 (s), in the presence of unordered oligomeric Ab1-42 (N), in the presence of
b-sheet oligomeric Ab1-42 (j).
not well-defined structure of Ab-oligomers, the term binding site
is used here for illustrative purposes only.

As pointed out earlier, AmB had no measurable impact neither
on the conformations of Ab1-42 nor on the kinetics of Ab1-42
aggregation. Thus, due to M(CD silent) ¡ D(CD active) equilibrium,
that is affected by Ab1-42 species, AmB might serve as a potential
spectroscopic probe for estimating the nature of soluble Ab1-42
oligomers. Despite complex structure, and cytotoxic nature of
AmB, the ability of AmB to recognize soluble oligomers of Ab1-42
is significant. This macrolide antibiotic is readily available and
functional groups around the skeleton can be selectively modified
to yield synthetic analogues with reduced toxicity and increased
functional utility.30–33

3. Conclusions

We have demonstrated that AmB can bind to two distinct, sol-
uble secondary structure conformations of Ab1-42, that is, unor-
dered oligomers and ordered oligomers. The calculated binding
constants are similar in both cases. However, a threefold increase
in the number of binding sites for AmB was observed upon the
transition from an unordered to a b-sheet soluble conformation
of Ab1-42. Importantly, AmB had no measurable effect on the
kinetics of the amyloid oligomerization process. Thus, monitoring
chiroptical responses of both the ligand and the peptide allowed
for the differentiation between the binding of the small molecule
to Ab-aggregates and the inhibition of amyloid aggregation.
4. Experimental

4.1. Materials

AmB (80% preparation from streptomyces), TRIS and NH4OH
solution (>25%) were purchased from Sigma Chemical Co. (St.
Louis, MO), and used as received. Milli-Q-system was used to pur-
ify water that was utilized throughout this work. Ab1-42, NaOH-
treated preparation, was from Recombinant Peptide, Inc. (Athens,
GA).34

4.2. Methods

CD spectra were acquired on Jasco J-815; far-UV spectra (190–
250 nm) were recorded using 0.1 cm quartz cells; AmB CD transi-
tions (250–400 nm) were recorded using 1 cm quartz cell. Spectra
were recorded at room temperature and 1 nm resolution with a
scan rate of 100 nm/min. Usually two scans were acquired and
averaged for each sample. Raw data were manipulated by subtrac-
tion of appropriate background spectra, followed by smoothing
using manufacturer provided software. Data expressed as a mean
residue ellipticity, (deg dmol�1 cm2) for Ab1-42, and either as CD
intensity, h (mdeg), or molecular ellipticity, De (M�1 cm�1), for
AmB. Absorbance measurements were performed on Agilent UV–
visible instrument using 1 cm quartz cells. Static and dynamic light
scattering measurements were performed at 23.0 �C on a light
scattering apparatus built using the following main components:
He–Ne laser (35 mW, 632.8 nm, Coherent Radiation), manual goni-
ometer and thermostat (Photocor Instruments), multitau corre-
lator, and APD detector and software (PD4042, Precision
Detectors). All experiments were performed at the scattering angle
of 90�.

4.3. AmB stock solution preparation

AmB was dissolved in DMSO at 20 mg/ml, and subsequently di-
luted into 10 mM TRIS pH 7.4 buffer to obtain 0.04 mg/ml stock
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solution, which was used for all titration experiments. AmB stock
solution was prepared fresh before each experiment. The handling
of AmB, that is, sample preparation and spectroscopic measure-
ments were done in a dim light environment.

4.4. Ab1-42 peptide solution preparation

Ab1-42 was stored at �20 �C; prior to experiments it was al-
lowed to equilibrate at room temperature for 45 min–1 h, and trea-
ted according to the manufacturer’s instructions. Briefly, the
peptide was dissolved in 1%NH4OH at 1 mg/ml concentration, son-
icated for 1 min to give Ab1-42 stock solution. In order to obtain a
random coil conformation, the freshly prepared peptide stock was
diluted into 10 mM TRIS buffer (pH 7.4) and gently mixed by dis-
pensing it with a pipette tip (vortexing, sonication and centrifuga-
tion were avoided) to obtain 25 lM Ab1-42 solution, pH8.7, which
was subsequently titrated with the AmB stock solution or 10 mM
TRIS (1% v/v DMSO) as a control. The final concentration of DMSO
in all cases was 0.015% v/v. A b-structure soluble conformation of
Ab1-42 was obtained by incubating the above 25 lM Ab1-42 solu-
tion at room temperature for 48–72 h. Subsequently, this solution
was titrated with freshly made solution of AmB to estimate the
affinity of AmB towards the ordered, b-structure-rich conformation
of Ab1-42 oligomers.

Acknowledgments

This work was financially supported by ACS-Petroleum Re-
search Fund (47244-G4) to O.A. and the Research Starter Grant
from The American Society of Pharmacognosy to S.V.D.

References and notes

1. Hardy, J.; Selkoe, D. J. Science 2002, 297, 353.
2. Hartley, D. M.; Walsh, D. M.; Ye, C. P.; Diehl, T.; Vasquez, S.; Vassilev, P. M.;

Teplow, D. B.; Selkoe, D. J. J. Neuorosci. 1999, 19, 8876.
3. Walsh, D. M.; Klyubin, I.; Fadeeva, Z. V.; Cullen, W. K.; Anwyl, R.; Wolfe, M. S.;

Rowan, M. J.; Selkoe, D. J. Nature 2002, 416, 535.
4. Tew, D. J.; Bottomley, S. P.; Smith, D. P.; Ciccitosto, G. D.; Babon, J.; Hinds, M. G.;
Masters, C. L.; Cappai, R.; Barnham, K. J. Biophys. J. 2008, 94, 2752.

5. Hartsel, S. C.; Weiland, T. R. Biochemistry 2003, 42, 6228.
6. Taniguchi, S.; Suzuki, N.; Masuda, M.; Hisagana, S-i.; Iwatsubo, T.; Goedert, M.;

Hasegawa, M. J. Biol. Chem. 2005, 280, 7614.
7. Masuda, M.; Suzuki, N.; Taniguchi, S.; Oikawa, T.; Nonaka, T.; Iwastsubo, T.;

Hisagana, S.-i.; Goedert, M.; Hasegawa, M. Biochemistry 2006, 45, 6085.
8. Beringue, V.; Adjou, K. T.; Lamoary, F.; Maignien, T.; Deslys, J. P.; Race, R.;

Dormont, D. J. Virol. 2000, 74, 5432.
9. Barrow, C. J.; Zagorski, M. G. Science 1991, 253, 179.

10. Fezoui, Y.; Teplow, D. B. J. Biol. Chem. 2002, 277, 36948.
11. Bartolini, M.; Bertucci, C.; Bolognesi, M. L.; Cavalli, A.; Melchiorre, C.;

Andrisano, V. ChemBioChem 2007, 8, 2152.
12. Qin, X.-r.; Abe, H.; Nakanishi, H. Biochem. Biophys. Res. Commun. 2002, 297,

1011.
13. Yamashita, T.; Takahashi, Y.; Takahashi, T.; Mihara, H. Boorg. Med. Chem. Lett.

2003, 13, 4051.
14. Bravo, R.; Arimon, M.; Valle-Delgado, J. J.; Garcia, R.; Durany, N.; Castel, S.;

Cruz, M.; Ventura, S.; Fernandez-Busquets, X. J. Biol. Chem. 2008, 283, 32471.
15. Nilsson, M. R. Methods 2004, 34, 151.
16. Schmuck, C.; Frey, P.; Heil, M. ChemBioChem 2005, 6, 628.
17. Klunk, W. E.; Jacob, R. F.; Mason, R. P. Anal. Biochem. 1999, 266, 66.
18. Eisert, R.; Felau, L.; Brown, L. R. Anal. Biochem. 2006, 353, 144.
19. Greenfield, N. J. Nat. Protocols 2006, 1, 2876.
20. Morinaga, A.; Hirohata, M.; Ono, K.; Yamada, M. Biochem. Biophys. Res. Commun.

2007, 359, 697.
21. Bieschke, J.; Zhang, Q.; Bosco, D. A.; Lerner, R. A.; Powers, E. T.; Wentworth, P.

Jr.; Kelly, J. W. Acc. Chem. Res. 2006, 39, 611.
22. Devanathan, S.; Salamon, Z.; Lindlom, G.; Grobner, G.; Tollin, G. FEBS J. 2006,

273, 1389.
23. Shervani, Z.; Etori, H.; Taga, K.; Yoshida, T.; Okabayashi, H. Colloid Surface B

1996, 7, 31.
24. Romanini, D.; Avalle, G.; Nerli, B.; Pico, G. Biophys. Chem. 1999, 77, 69.
25. Rinnert, H.; Thiron, C.; Dupont, C.; Lematre, J. Biopolymers 1977, 16, 2419.
26. Millie, P.; Langlet, J.; Berges, J.; Caillet, J.; Demaret, J.-P. J. Phys. Chem. B 1999,

103, 10883.
27. Mazerski, J.; Borowski, E. Biophys. Chem. 1996, 57, 205.
28. Hartsel, S. C.; Bauer, E.; Kwong, E. H.; Wasan, K. M. Pharm. Res. 2001, 18, 1305.
29. Romanini, D.; Muller, G.; Pico, G. J. Protein Chem. 2003, 21, 505.
30. Hac-Wydro, K.; Dynarowicz-Latka, P.; Grzybowska, J.; Borowski, E. Biophys.

Chem. 2005, 116, 77.
31. Belakhov, V. V.; Shenin, Yu. D. Pharm. Chem. J. 2007, 41, 20.
32. Baginski, M.; Czub, J.; Sternal, K. Chem. Record 2006, 6, 320.
33. Zumbuehl, A.; Jeannerat, D.; Martin, S. E.; Sohrmann, M.; Stano, P.; Vigassy, T.;

Clark, D. D.; Hussey, S. L.; Peter, M.; Peterson, B. R.; Pretsch, E.; Walde, P.;
Carreira, E. M. Angew. Chem., Int. Ed. 2004, 43, 51181.

34. Fezoui, Y.; Hartley, D. M.; Harper, J. D.; Khurana, R.; Walsh, D. M.; Condron, M.
M.; Selkoe, D. J.; Lansbury, P. T., Jr.; Fink, A. L.; Teplow, D. B. Amyloid 2000, 7,
166.


	Amphotericin B interactions with soluble oligome
	Introduction
	Results and discussion
	Conclusions
	Experimental
	Materials
	Methods
	AmB stock solution preparation
	Aβ1-42 peptide solution preparation

	Acknowledgments
	References and notes


