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Supplementary Figure S1. Gallic acid solution absorbance at the start and the end of
the oxidation reaction, measured between 250 nm and 800 nm using a Shimadzu UV-
1800 spectrophotometer. The gallic acid solution was diluted to 200 uM before

measurement. Each spectrum is the average of 3 measurements.



Supplementary Table S1. Insulin aggregation combined rate constants at 200 uM GA

and different GAO concentrations.
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Control

(1.1+0.7) x 1083

(4.7 £ 0.5) x 1012
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200 M
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(1.3+0.3) x 1033
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Supplementary Figure S2. Comparison between aggregation kinetics tracked by
measuring the solution’s optical density and ThT fluorescence intensity of 1.0 mM

insulin in the absence (A) or presence (B) of 200 uM GAO.
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Supplementary Figure S3. Aggregation kinetics of 0.2 mM (A) and 1.0 mM (B) insulin
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Supplementary Figure S4. AFM images of insulin (0.2 mM) aggregated in the absence
and presence of 200 uM GA, 25 uM GAO, 50 uM GAO, 100 uM GAO or 200 uM GAO.



Supplementary Figure S5. AFM images of insulin (1.0 mM) aggregated in the absence
and presence of 200 uM GA, 25 uM GAO, 50 uM GAO, 100 uM GAO or 200 uM GAO.
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Supplementary Figure S6. Length (A, D), height (B, E) and width (C, F) distribution of
insulin fibrils prepared at 0.2 mM and 1.0 mM protein concentrations respectively in the
absence and presence of 200 uM GA, 25 uM GAO, 50 uM GAO, 100 uM GAO or 200

MM GAO.




Mathematical framework of data fitting

Fibril concentration was estimated by matching maximum ThT fluorescence intensity to
the respective initial insulin concentration for each experimental curve (assuming that
aggregation efficiency is 100%) using the following equation:

(yx_ymin xc (1)

Fibril concentration =
(ymax - ymin

Where vy is the ThT fluorescence intensity at time X, Ymin and ymax are the minimal and
maximal fluorescence intensities, ¢ — initial insulin concentration.

Primary nucleation, a process in which native protein molecules (M) change their
secondary structure and become aggregation centers (A) with rate constant k, (nucleus
size is set to 2):

d[4]
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Elongation, responsible for fibril growth (F), during which amyloidogenic proteins are
added to aggregation centers (A) with rate constant k:
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Secondary nucleation, the process of aggregation center (A) formation on the surface of
fibrils (F) with rate constant k», using the surface as a catalyst (nucleus size is set to 2):
d[4]

L Ml (4)

dt

Fibril fragmentation, resulting in the creation of new aggregation centers (A) due to
breaks in the fibrils (F) with rate constant k.:

— = k_[F] (5)



