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Figure S1. (a, c) Impedance and (b, d) phase angle as a function of frequency for (a, b) BLM, (c, d)
BLM-ABOs-K162 (externally added) in the PBS (0.01 M phosphate buffer, 0.0027 M KCl, and 0.137
M NaCl, pH = 7.4) solution at 0 V vs. SCE. Symbols and lines of the same colors represent
experimental data and results of fitting of parameters of the equivalent electrical circuits to the
EIS data, respectively, for the same measurement at a single potential. The equivalent electric
circuit, shown in Panel (a), was fitted to the EIS data for BLM, BLM-ABOs-K162PI, and BLM-ABOs-
K162EA, while the equivalent electric circuit, shown in Panel (c), was fitted to EIS data for BLM-

ABOs.
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Table S1. Numerical results of the equivalent electric circuits fittings to the EIS data for the BLM
in the absence of both ABOs and K162 (BLM), BLM in the presence of ABOs (BLM-ABQOs), BLM-
ABOs in the presence of pre-incorporated K162 (BLM-ABOs-K162Pl), and BLM-ABOs in the
presence of externally-added K162 (BLM-ABOs-K162EA) at O V vs. SCE in the PBS (0.01 M
phosphate buffer, 0.0027 M KCl, and 0.137 M NaCl, pH = 7.4) solution.

Membrane Qm / UF cm?? o Rm/MQcm?2 Qg /uFcm? Qsp
BLM 3.72+0.01 0.96+0.01 7.25+0.41 / /
BLM-ABOs 11.57+0.05 0.97+0.01 0.07940.005 2.47+0.05 0.796%0.007
BLM-ABOs-K162

(K162 pre- 11.79%0.01 0.96+0.001 0.954+0.011 / /
incorporated)

BLM-ABOs-K162

(K162 externally 10.19+0.01 0.97+0.01 3.29+0.1 / /

added)

Q., — membrane capacitance, a - an empirical constant related to the frequency dispersion, R, — membrane resistance, Qg, —

capacitance of the spacer region (SAM-Tg)
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Figure S2. Two independent measurements of the membrane resistance (R.,) as a function of
applied potential in the PBS (0.01 M phosphate buffer, 0.0027 M KCl, and 0.137 M NaCl, pH = 7.4)
solution.
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Morphology of the BLM deposited and imaged immediately after high-temperature preparation
of the lipid vesicle solution is shown in Figure S2a. This BLM consists of two domains with a
thickness difference of ~1 nm (Figure S2b). The BLM mostly consists of DSPE and DPPC molecules
(50% and 15%, respectively) with a 74 °C and 41 °C, respectively, melting temperature.}? The
vesicle solution prepared at 50 °C incurs the DPPC phase transition from the gel to the liquid
crystalline phase in which acyl chains are melted, thus producing in the BLM a thinner (~5 nm
thick) domain. Under these conditions, DSPE remains in the gel phase, where acyl chains are fully
extended, to make it thicker (~6 nm).

Domains of lipids in different phases (Figure S2a) are significantly larger than the small domains
formed in the gel phase BLM (Inset in Figure 2a). Moreover, the thickness difference between
small domains is ~0.3 nm (Inset in Figure 2a), which is significantly smaller than that of lipid
domains in the gel and liquid crystalline phases (Figure S2). Phase diagrams for mixed lipid
bilayers composed of distearoylphosphatidylcholine (DSPC), dioleoylphosphatidylcholine
(DOPC), and Chol are reported.3= At Chol mole fraction of ~0.4-0.7, a single-phase BLM is formed
in which lipids are clustered into nanodomains. Although different lipids were used in the present
study, the Chol concentration was the same as in the former studies.3= Therefore, small domains
formed in the gel phase BLM are identified as lipid clusters (Figure 2a).
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Figure S3. (a) The AFM image and (b) the corresponding cross-sectional profile of the BLM,
deposited on a mica substrate immediately after lipid vesicle solution preparation. The BLM was
imaged in the PBS (0.01 M phosphate buffer, 0.0027 M KCl, and 0.137 M NaCl, pH = 7.4) solution.
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Figure S4. (a) The depth of pores and (b) the equivalent disk radius of the ABO clusters

surrounding the pores in BLM-ABOs, deposited on a mica substrate and then imaged in the PBS

7.4) solution. (c) The depth and

(d) equivalent disk radius of the defects in BLM-ABOs-K162 deposited on a mica substrate and

(0.01 M phosphate buffer, 0.0027 M KCl, and 0.137 M NaCl, pH

7.4)

then imaged in the PBS (0.01 M phosphate buffer, 0.0027 M KCl, and 0.137 M NaCl, pH

solution.
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Figure S5. (a) The AFM topography image and (b) the corresponding cross-sectional profile of
BLM in the presence of K162 in the PBS (0.01 M phosphate buffer, 0.0027 M KCI, and 0.137 M
NaCl, pH = 7.4) solution at room temperature.
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Table S2. The population of different AR forms during 48 h of AB aggregation.

Aggregation time, AP monomers, % AB dimers, % AP tetramers, % AP octamers, %

h no K162 K162 noK162 K162 noK162 K162 NoK162 K162

0 47 58 10 12 9 6 3 2
24 19 44 6 6 12 12 12 4
48 6 12 6 16 20 13 3 6
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Figure S6. The AFM imaged topography of elongated AP aggregates formed in the (a) absence
and (b) presence of K162 after 48 h of AB aggregation. Individual cross-sectional profiles
measured along lines are shown in (c) Figure 4a and (d) 4b.
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Table S3. Binding energies of interactions of AR with K162 calculated from the molecular
dynamics simulations with explicit solvent and implicit-solvent post-processing using the
MMPBSA method.

System Binding energy
(kJ/mol)
K162 - K162 -5.72£0.21
K162 — ABM -9.96 £0.16
K162 — ABD -15.71+0.21
K162 — ABF -7.71+£0.28
ABM — ABM (in the absence of K162) -103.94 £ 0.93
ABD — ABD (in the absence of K162) -79.73+1.30
ABF — ABF (in the absence of K162) -123.71+1.54
ABM — ABM (in the presence of K162) 4.63+0.01
ABD — ABD (in the presence of K162) 73.65 +2.02
ABF — ABF (in the presence of K162) 26.79+1.34
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