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Supplementary discussion

Regarding the atomic resolution based on the NMR results (Fig. 2a,b), the C-27
ferulate moiety of 1 was deduced to interact with these B-sheet region including benzene
rings (GIn15-Ala21) of AB42 due to its inherent hydrophobicity and planarity derived from
o,B-unsaturated carbonyl groups via mw-m stacking, similarly to the case of curcumin.!
Instead, the basic amino acid residues (Arg5 or Lys16) could also be assumed to contribute
to the formation of salt bridge with C-28 carboxy group of 1.

Given IM-MS data of AP42 using 1~3 (Fig. 2c-h), The remarkable perturbation of
chemical shifts in the neighboring residues to Lys16, but not Lys28, observed in SOFAST-
HMQC studies (Fig. 2a,b), suggest a coordinated structural changes of intermolecular 3-
sheet regions, induced from the salt bridge formation with Lys28 residue. Alternatively,
adduct formation is more likely to occur at Lys16 than that at Lys28. Our group have
reported that the toxic oligomers could originate from toxic conformer possessing the turn

structure at positions 22 and 23, which might be one of the targets by 1.

Experimental procedures
1. Thioflavin-T (Th-T) fluorescence assay

The aggregative ability of each amyloid 42 (AP42) was evaluated by the thioflavin-T
(Th-T; Sigma-Aldrich, St. Louis, MO, USA) fluorescence assay developed by Naiki and
Gejyo.? The basic procedure has been described elsewhere*, with the exception of the
description of continuous-type measurement. For example, 435 uL of phosphate buffered
saline (PBS: 50 mM sodium phosphate and 100 mM NaCl, pH 7.4) was aliquoted into a 1.5
mL tube, followed by the addition of 10 uL of 1 mM Th-T solution in distilled water and 5
uL of each test sample [1: uncarinic acid C,> 2: C-27 methyl alcohol of 1,° 3: C-28 methyl
alcohol of 1,° 4: asiatic acid (Tokyo Kasei, Tokyo, Japan), 5: a-amyrin (Extrasynthese,
Lyon, France), 6: rhein (Tokyo Kasei), and 7: chrysophanic acid (Tokyo Kasei)] (2 mM),
dissolved with ethanol (1-5) or DMSO (6, 7). Then, the 50 uL solution of AB42 (100 uM

in 0.1% NH4OH), synthesized as reported previously,* was added to the tube, so that the



final concentration was 10 uM of AB42, 20 uM of each sample, and 20 uM of Th-T. After
pre-incubation on ice for 15 min, the solution was aliquoted into a 96-well black plate
(Thermo Scientific, Rockford, IL, USA) before sequentially measuring the fluorescence at
430 nm excitation and 485 nm emission (100 puL/well) at 23 °C with agitation at 10-min
intervals using a microplate reader (Fluoroskan Ascent; Thermo Scientific). Th-T relative
fluorescence was expressed after subtraction of vehicle control without Ap42.

For treatment with 1,1,1,3,3,3-hexafluoro-2-propanol (HFIP), AB42 was first dissolved
in HFIP at 1 mg/mL before incubating at room temperature for 30 min. The resultant
solution was sonicated for 5 min, and then dispensed in desired volumes. The solution was
left at room temperature overnight to volatilize the HFIP. This was followed by centrifugal
concentration to obtain HFIP-treated APB42 (HFIP-AB42), which was monomeric and its
purity was >98% (Fig. Sla). The nucleation time (ca. 2 h) of non-treated AB42 was earlier
than that (ca. 4 h) of HFIP-APB42 (Fig. S1b), and these results are generally in agreement

with our previous study.®

2. Circular dichroism (CD) spectrometry

CD spectra were measured using a 0.1 mm quartz cell as described elsewhere.* HFIP-
AP42 solution in 0.1% NH,OH at 250 uM and 1 solution in ethanol at 5 mM were diluted
with PBS to a final concentration of 25 and 50 uM, respectively, and were then incubated
without or with 1 in PBS at 37 °C. After several intervals, an aliquot (200 puL) was loaded
into the quartz cell, and the CD spectrum was recorded at 190-250 nm. The spectra of
AP42 are shown after subtraction of the spectrum of the vehicle alone, and those in the

presence of 1 are shown after subtraction of the spectrum for 1 alone.

3. MTT assay
SH-SYS5Y cells (ATCC, Manassas, VA, USA), maintained in a mixed medium
containing equal amounts of Eagle’s minimal essential medium (EMEM; Wako) and

Ham’s F12 medium (Wako) containing 10% fetal bovine serum, were used as one of the



typical neuronal cell models to estimate the neurotoxicity of AB42 with slight modifications
to the described method.” In brief, HFIP-AB42 and 1 were dissolved in 0.1% NH4OH or in
ethanol to make a 12% stock before being diluted with culture medium to the desired final
concentration (1% ethanol). After pre-incubating 120 pL of AB42 with 1 for 30 min at
room temperature, the culture medium used on near-confluent cells (1 x 10* cells/well) for
overnight adaptation was exchanged with the pre-incubated solution (120 pL). After
incubation for 24 h at 37 °C, 15 pL/well of Dye solution in CellTiter 96 Non-Radioactive
Cell Proliferation Assay kit (Promega, Madison, WI, USA) was added to the cells, followed
by incubation for 4 h at 37 °C. The solubilization/stop solution (100 pL/well) was
subsequently added to the cells. The cell lysate was subsequently incubated overnight in the
dark at room temperature before performing measurements at 570 nm with a microplate
reader (Multiskan FC; Thermo Scientific). The absorbance obtained by adding the vehicle

(0.1% NH4OH + 1% ethanol) was taken as 100%.

4. 'TH->N SOFAST-HMQC NMR measurement

'H-BN SOFAST-HMQC measurement was carried out mainly according to our
previous report.® Uniformly 'N-labeled AB42 (67.7 ng; rPeptide, Bogart, GA, USA)
treated with HFIP was dissolved at 250 uM in 60 pL of 10 mM NaOH, containing 10 mM
EDTA. 1 was dissolved in ethanol at 1 mM, and 30 pL of the solution was diluted with 504
pL of 5 mM phosphate buffer (PB: 5 mM sodium phosphate, pH 6.98) containing 1% D,0
(6 uL). Then, 250 uM of the AP42 solution (60 puL) was added, so that the final
concentrations of AB42 and 1 were 25 pM and 50 puM, respectively. Peaks were assigned
by referring to previous findings.>#1° Each distance in the 'H-'SN chemical shifts between
the cross peaks of AP42 alone and AP42 in the presence of 1 was calculated by the
Pythagorean theorem. N chemical shifts were scaled one-tenth relative to 'H chemical
shifts because the measurement range (6.5-8.6 ppm) of observations of 'H was

approximately one-tenth of that (107-128 ppm) of '>N.



5. Ion mobility—mass spectrometry (IM-MS).

AB42 or Lys16Nle,Lys28Nle-AB42* was dissolved in 0.1% NH4OH at 400 uM and
each test sample was solubilized in ethanol at § mM, followed by a 10-fold and 100-fold
dilution with 25 mM ammonium acetate (pH 7.4), respectively. The resultant solution
(AP42: 40 pM, test sample: 80 uM) was centrifuged for 4 min at 2,000 g (4 °C) before
infusion into the MS apparatus using a glass capillary (Nanoflow Probe Tip, Waters). Mass
spectra and ion mobility experiments were accomplished on SYNAPT G2-Si HDMS
(Waters) using a nanoelectrospray as an ionization source. The instrument was operated in
negative ion mode with a capillary voltage of 1.0 kV, a sample cone voltage of 10 V, a
source temperature of 50 °C, and a desolvation temperature of 50 °C. For the ion mobility
measurement, nitrogen gas was used in the ion mobility cell, and the cell pressure was
maintained at approximately 2.95 mbar with a wave velocity of 300—1,000 m/s and a wave
height of 1040 V. Data acquisition and processing were performed with the MassLynx
(V4.1) and DriftScope (V2.8) software supplied with the instrument. The Csl cluster ions

were used for m/z scale as a calibrator.
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HPLC ESI-qTOF-MS
with deconvolution  4514.97 [M(av.)]
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Fig. S1 (a) HPLC profile and ESI-qTOF-MS data with deconvolution of HFIP-treated

AP42, synthesized in our group.* HPLC condition: Develosil ODS-UG-5 (100 x
6 mm [.D.), 1 mL/min, UV 220 nm, 10-50% acetonitrile containing 0.1% NH,OH
(30 min linear gradient), 625 pmole/25 uL (0.1% NH4OH) injection. HFIP-
treated AP42, m/z (calcd for av. mass, 4514.08). (b) Sequential Th-T aggregation
test with a 10-min interval. HFIP-treated AB42 or non-treated AB42 (10 uM) was
incubated in the presence of Th-T (20 uM) at room temperature (23 °C). Data are
presented as the mean + SD (n = 4).



106

0 G38 B
. o A42 L
9 G29 R5 side chain
8 o 0 -110
© G25
. . -112
o/0‘15 side chain ~—o
© G33 ) 0
? N27 side chai #
@GB? Slde chalin 114
© 526 5
116 =
® S8 £
(2]
®
H14 -118 -2
E3 I31/V24 / 5
i = | S
N27 9 / * @ V39 |
0 qi5 @/ Vi2 Y10 ptl 2
D7D23__ 8, K87® gv1sg
M , H139®
h ®/ L34 -122
E11 4 N
K16 - = 8 F20 Expanded area in Fig.2a
vae— L17@ g ©A2A30
F19@ \Rs —124
o %\@ A21 AB42 126
o s 132 AB42 + 1
128
I ? I i I ) I

E : ! ' I ! T ’ T !
8.6 84 82 8.0 7.8 7.6 7.4 7.2 7.0 6.8 6.6
'H chemical shift [ppm]

Fig. S2  Full spectra of 'H-"’N SOFAST-HMQC NMR of AB42 in the absence or
presence of 1, the expanded version of which is shown in Fig. 2a in the main text.
Black cross peaks, AB42 alone; red cross peaks, AB42 treated with 1.
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Fig. S3 NanoESI-TOF-MS of Lys16Nle,Lys28Nle-AB42 (40 uM) with 1 (80 uM). Peaks
for AB42 are noted with red circles. Nle = norleucine



