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Table S1. Parameters used for evaluating sedimentation velocity data at 20 °C.

FITC-AB42 0.732
Partial specific volume v (cm®/g) @
FITC-D3 0.667
FITC-AB42 4974.6
Molecular mass (g/mol)
FITC-D3 2000

20 mM sodium phosphate,

0.01015
50 mM NaCl
Buffer viscosity (P) 55 mM Tris-HClI,
0.01024
50 mM NaCl
H20 0.01002
20 mM sodium phosphate,
1.003
50 mM NaCl
Buffer density (g/cmd) P 55 mM Tris-HCl,
1.002
50 mM NaCl
H20 0.9982

 Partial specific volumes of FITC-AB42 and FITC-D3 were calculated based on the amino
acid composition and the formulated values for organic compounds documented by
Durchschlag et al.[1].

b Buffer density and viscosity were calculated using Sednterp (version 20130813 BETA).



A B 940+
g 1.00- 2
g s
Q T L $
§ 5930 -i*illgtnﬁi'-'+§
S 096 8 . ®
2 8
B S 920+
S 0921 =
© [}
N
g T 910+
Z 0.88- £
(e}
z
. . . . . 900 y : . ‘ .
0 10 20 30 40 10 100 1000 10000 100000
Time (s) D3 (nM)

Figure S1. The fluorescein does not interact with D3. 40 nM fluorescein was titrated with
different concentrations of D3 in 20 mM sodium phosphate, 50 mM NaCl (pH 7.4) at 22 °C.
The time traces from one measurement was shown in A. The corresponding thermophoresis
was shown in B. Samples were prepared in triplicate. The data was normalized and averaged.
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Figure S2. Determination of the dissociation constant of FITC-AB42 and D3 in low ionic
strength buffer. 40 nM FITC-AB42 was incubated with different concentrations of D3 in 5
mM sodium phosphate, 50 mM NaCl (pH 7.4) in the presence of 0.01% (v/v) Tw20 at 22 °C.
The experimental parameters for the measurement were the same as experiments shown in
Figure 1 in the main text. The representative time traces and the fitting of the binding plot
were shown in A. A comparison of the binding plots obtained in 5 mM sodium phosphate, 50
mM NaCl (low ionic strength, solid curve) and 20 mM sodium phosphate, 50 mM NaCl (high
ionic strength, dotted curve) was shown in B.



Initial fluorescence (RFU)

o

0 I 10 ‘ 20 30 40 50
Molar ratio (Ap42/D3)

Figure S3. Initial fluorescence signals of 0.2 uM FITC-D3 incubated with different
concentrations of freshly prepared AB42 in 20 mM sodium phosphate, 50 mM NaCl, 0.0004%
(w/v) PEIL 100 pl samples were loaded into 3-mm double sector titanium cells and were
incubated for 2 h prior to the centrifugation for thermal equilibration. Fluorescence signals
were recorded using the fluorescence detection system while the centrifuge was spinning at
3000 rpm (726 g). Data was averaged based on five independent experiments.
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Figure S4. Turbidity measurements of AB42 in the absence of presence of D3. 40 uM Ap42
was incubated with 4, 20, 40 and 80 uM D3 in 20 mM sodium phosphate, 50 mM NaCl,
0.01% Tw20 (pH 7.4) at ambient temperature. The turbidity expressed by the absorbance at
405 nm was determined by scanning the spectrum of the sample using a UV-Vis
spectrophotometer. The centrifugation was performed using a benchtop centrifuge at 726 g for
15 min.
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Figure S5. Weight average s2ow of FITC-D3 incubated with AB42 (A) and FITC-AB42
incubated with D3 (B) based on the peak integration of s-value distributions obtained from
c(s) analyses shown in Figure 2 in the main text.
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Figure S6. Histograms of the s2ow values for the simulated AB42-D3 complexes. The
representative conformation taken from the most populated cluster of each complex
stoichiometry is shown as an insert. The average s2o.w value with standard deviation is given
for each stoichiometry.
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Figure S7. Analyses of ThT kinetics of 20 uM AB42 in the absence (A) or in the presence (B)
of 2 uM D3 in 20 mM sodium phosphate, 50 mM NaCl, pH 7.4 at 20 °C using AmyloFit and
the equation (1) as described in the materials and methods. ThT data was processed in
AmyloFit to correct the baseline. Raw data after processing is expressed in dot curves, and
fitting is shown as solid curves. Samples were prepared in triplicate.
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Figure S8. Comparison of ThT kinetics of 20 uM Ap42 incubated with or without 2 uM D3
in 20 mM sodium phosphate, 50 mM NaCl (pH 7.4) or 55 mM Tris-HCI, 50 mM NaCl (pH
7.4) (A). AmyloFit analyses of ThT kinetics of 20 uM AP42 alone (B) and 20 uM Ap42 with
0.1-fold D3 (C) are shown. The data was processed in AmyloFit to correct the baseline. Raw
data after processing is expressed in dot curves, and fitting is shown as solid curves. Samples
were prepared in triplicate.

Table S2. AmyloFit analyses of ThT kinetics of AB42 incubated with or without 0.1-fold D3
in sodium phosphate buffer or Tris-HCI buffer at 20 °C.?

Buffer t1/2 (h) k tiag ()
AP42 sodium 30.0+£0.7 0.15+0.01 17.3+16
phosphate
AP42 Tris-HCI 29.7+0.8 0.13+0.01 145+14
+D3 (10:1) sodium 79.3+2.3 0.18 + 0.07 67.6 +3.8
phosphate
+D3 (10:1) Tris-HCI 745+2.8 0.14 £ 0.04 59.3+2.2

2 Data was obtained by fitting the kinetics with equations [2,3] shown in the materials and
methods section using the online webserver AmyloFit [4].
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Figure S9. The first scan of the sedimentation profiles of 20 uM Ap42 incubated without or
with 2 uM D3 measured at 210 nm, 45,000 rpm by the absorbance based AUC.
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Figure S10. Sedimentation velocity analysis of AB42 incubated with or without 0.1-fold D3
for 24 h. AP42 at 20 uM was incubated without or with 2 uM D3 in 20 mM sodium
phosphate, 50 mM NaCl (pH 7.4) at 20 °C for 24 h. Samples were analyzed in an AUC with
absorbance detection at 45,000 rpm for 15.5 h and sedimentation profiles were evaluated

using c(s) analysis to obtain s, values. The insert shows the distribution between 1.25 and 19
S.
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Figure S11. CD spectra of 4 (dashed) and 40 uM (solid) D3 in 20 mM sodium phosphate, 50
mM NaF (pH 7.4). The positive peak at 198 nm represents the mirror image of the random
coil structure for a conventional L-enantiomeric peptide.
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Figure S12. CD analyses showing the effect of delayed addition of 0.1-fold D3 on the
secondary structure transition of AB42. 4 uM D3 was added after 40 uM AP42 was incubated
for 33 h in 20 mM sodium phosphate, 50 mM NaF (pH 7.4) at 20 °C. The CD spectra at
selected time points (h) were shown in A. The conversion kinetics by plotting ellipticities at
217 nm (B) or 198 nm (C) against the incubation time were compared with AB42 alone and
AP42 with D3 addition from the beginning. Data was averaged based on triplicate.
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