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Materials and Methods.

Ground state absorption and steady-state emission spectra were obtained from JASCO
spectrophotometer (model# V-530) and Hitachi spectrofluorometer (model # F4500),
respectively. Time-resolved emission measurements were carried out using a time-correlated
single photon counting (TCSPC) technique as described earlier. In time-resolved experiments,
samples were excited with 451 nm diode laser and the instrument response function (IRF) of the
TCSPC setup was ~170 ps. All spectroscopic measurements were performed at 25 °C. In vitro
fluorescence images were collected using epifluorescence microscope (Carl Zeiss, Germany)
coupled to a charge-coupled device (CCD) camera. For recording the fluorescence images,
amyloid fibrils was incubated with ThT and PG (both 0.1 uM) for 15 min and smeared on glass
slides. Blue filter and same exposure time were used for acquiring images of fibrils with both
probes.

Bovine insulin, ThT, NaCl, was purchased from Sigma Aldrich. ThT was recrystallized
twice from water at ambient temperature and its purity was checked by NMR. PicoGreen (PG) in
DMSO solution was purchased from Invitrogen and used as received. In all experiments triple
distilled water was used. Concentrated ThT stock solution (in water) was added to fibrillar
solution to get 0.1 uM ThT in the final solution. In case of PG, its stock solution in DMSO was
added to fibrillar solution such that DMSO content in the final solution was <0.1 volume%. The
concentration of PG in the present work has been selected through the optimization of the
fluorescence enhancement of PG by 30 uM amyloid fibrils, solubilization limit for insulin fibrils
at experimental condition. Low concentration of probes were used to avoid the interference of
the dye on the fibrillation process and to minimize the self quenching of probes.

Insulin fibrils was prepared following the method reported by Manno et al.’ Briefly, 2
mg/ml of insulin was dissolved in 20% acetic acid solution and heated at 70 °C for ~24 hr with

constant stirring. The formation of fibril was confirmed by standard ThT fluorescence assay. The



concentrated fibril solution was further diluted 12 times with Tris buffer and the pH of the final
fibrillar solution was adjusted to 7.4 using NaOH. For the fibrillation kinetic experiments, insulin
fibrils was prepared following the method proposed by Heldt et al.* Insulin (2mg/ml) was
dissolved in 25mM HCI, 100mM NaCl (pH 1.6) solution and heated at 65°C for 4 hr. Aliquots of
the fibril was collected in 15 minutes interval and the emission spectra were recorded after
adding the requisite probe. Fibril concentrations are expressed in terms of total monomeric
protein concentrations.

Quantum chemical calculations using Gaussian-03 package was used for the geometry
optimization of PG.” Density functional theory (DFT) using B3LYP functional® " and 6-31g
basis function were used for structural optimization. The energy optimized structure thus
obtained from the quantum chemical calculations was used for the docking studies. Blind
molecular docking studies were performed using AutoDock suite (version 4.2)° implemented in
the AutoDock Tools (version 1.5 .6)9. Since, the structural information for the insulin fibril is not
known, fibril made of 42 residue amyloid-f protein (A;.42), which is mainly responsible for the
Alzheimer diseases, was used in the present molecular docking studies. The structure of AB;.4;
fibril, determined by NMR spectroscopy, was obtained from pdb data bank (pdb ID=2MXU)."°
For docking studies, PG was used as a flexible ligand and the fibril as a rigid host. The
dimension of the grid box (100x100x100 A’ with 0.6 A grid spacing) was made sufficiently big
such that the ligand can access all sites of the fibril. 200 independent runs, 5x10° energy
evaluation and 27000 generations were used for docking studies. The lowest energy docked
conformation of the ligand was determined using Lamarckian Genetic Algorithm (LGA)

method.!!

Scheme S1. Molecular structure of PicoGreen (PG)
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Figure S1. The log-log plot for the variation in the emission intensity of PG with amyloid fibril
concentration. The solid line is the fitting of the experimental data by eq. (1) (see main text).
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Figure S2. The emission spectra of ThT (Ax=440 nm) and PG (=485 nm) in water (- - - - - )

and fibrillar solution ( ): (A) 10 uM and (B) 20 uM fibrils. The concentration of ThT and
PG is 0.1 uM for all measurements.
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Figure S3. (A) The fluorescence spectrum of PG in insulin fibrillar solution in the absence

( ) and in presence of 500 mM NaCl (- - - - - - ). (B) Transient fluorescence decays of PG in

amyloid fibrils in absence ( ) and presence of 500 mM NaCl (- - - - - - ). The dotted curve
represents IRF.

Figure S4: The energy optimized structure of PG obtained from the quantum chemical

calculations.



Table S1. Fitting parameters for fluorescence transient decays and average lifetime (t,,) for PG

in amyloid fibril solutions

[Fibril]/uM A T,/ ns A, T,/ns | As T3/n8 | Tu/ DS
0.30 41 0.05 33 0.40 26 2.24 0.73
0.60 28 0.06 36 0.47 36 2.26 1.00
1.18 13 0.06 35 0.77 52 2.99 1.83
2.31 7 0.07 29 0.94 64 3.30 2.39
5.45 5 0.14 26 1.32 69 3.75 2.94
10.0 4 0.15 22 1.31 74 3.79 3.10
13.8 3 0.17 23 1.45 74 3.93 3.25
20.0 4 0.24 23 1.58 73 3.96 3.26
24.7 3 0.25 23 1.63 74 3.99 3.34
32.7 3 0.25 23 1.65 74 4.05 3.38
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