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Preparation of B-lactoglobulin fibrils and AFM imaging.

fB-lactoglobulin (B-1g) fibrils synthesized by using method of previous studies.! p-lg protein powder
was purchased from Sigma Aldrich (USA). Protein powder was dissolved in buffer solution at pH 2
(titrated by hydrogen chloride solution, 10 M) so that the concentration of B-lg monomer was adjusted
to 1 wt%. The solution was centrifuged at 20,000 rpm for 15 min and then its supernatant was filtered
through a 0.22 pm Millipore filter. Subsequently, the filtered solution was distributed in 25 ml vial,
hermetically sealed, and heated at 90 °C for 10 h in oil bath. After heating, the amyloid solution was
quenched in ice water for 3 min. The B-lg fibril solution was diluted to 0.1 wt% and then deposited on
a clean glass disk for 1min. The disk coated with B-Ig fibrils was washed with pH 2 solution three
times and gently dried by using a nitrogen gun. AFM images for analysis of the synthetic fibrils were
acquired using a Multimode V (Veeco, USA) operated in tapping mode in air. The length distribution
of B-lg fibrils was quantitatively measured and analyzed with the image program (i-Solution DT, IMT
i-solution, Canada).
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Figure S1. AFM image and histogram of B-lactoglobulin fibrils. a) AFM image of B-lactoglobulin
fibrils (image size 10x10 um?). b) The histogram of B-lactoglobulin fibrils.
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Figure S2. Temperature variation of the solution with respect to the irradiation time of
ultrasonic energy. The solution temperature rapidly rises up at the initial stage and then its rate slows
down with time. Finally, a plateau of the temperature after 300 min is observed. That is because the
solution reaches a thermal equilibrium that is established by a balance between the heat generation
and the thermal dissipation outward the bath. After the equilibrium state was reached, the ultrasonic

energy was irradiated continuously into the fibril solution for time periods varying from 30 to 1,200
min.
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Figure S3. Length variation of the decomposed fibrils with respect to the irradiation time of
ultrasonic energy. The fibril length was exponentially decreased with sonication time (see Figure 1).
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Figure S4. Histogram of the fibril diameter distribution with respect to the irradiation time of
UST. a-f) Histogram of the fibril diameter distribution depending on the irradiation time. g) Average
diameters of fibrils with respect to the irradiation time.



Measurément

Figure S5. Fibril length analysis from an AFM image by using a commercialized image
processing software (i-Solution DT, IMT i-solution, Canada). a) AFM image of the regrown fibrils
with 1 wt% monomeric protein. b) Gradient image acquired by edge filter image processing. ¢)
Length measurement of the decomposed and the regrown fibrils by using an image processing
program.
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Figure S6. Histograms of the diameter distribution of the regrown fibrils. a-c) Diameter
distributions of the heat-treated samples of fragments only (a), fragments with 1 wt% of monomeric
protein (b), and fragments with 0.01 wt% of monomeric protein (c). d) Average diameter of the
regrown fibrils.



a) pH 2 water + .
fibril fragments Solution A

\ - 7 \ P
VA T /

\ : !

!
z
/ s 2 b -
Purified \
monoimer
(1 wt%o)

Heating at 90 °C
for 10 hr.

pH 2 water + Solution B

no fibril fragments

b)

{1 @ w/ fragmented fibrils
m w/o fragmented fibrils

M w Lo

—_—
1

Fluorescence intensity (a. u.)

o

0 2 4 6 8
Time (hour)

Figure S7. Growth Kkinetics of the amyloid fibrils with addition of the fragmented fibrils. a) A
schematic of an experimental design to confirm whether the fibril regrowth mainly originated from
the fragmented fibrils or from the additional monomer. Solution ‘A’ (8 ml) is a mixture (1:1) of
monomer and fibril fragments (in pH 2 solution), and Solution ‘B’ (8 ml) is a mixture (1:1) of
monomer and pH 2 solution not containing fibril fragments. b) Results of ThT assay and AFM
analysis are consistent with previous works? 3.
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Figure S8. Histograms of the fibril diameter and surface potential distribution of the original
and the regrown fibrils. Diameter distribution of the original fibrils (a) and the regrown fibrils with
1 wt% monomers (¢). Surface potential distribution of the original fibrils (b) and the regrown fibrils
with 1 wt% monomers (d).
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