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Fig. S1. MS spectra of all fourteen synthesized peptides showing respective masses.
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Fig. S2. Time-course ThT fluorescence kinetics of HI at different molar ratios of HI to all fourteen

peptides under aggregating conditions of pH 1.6 and 60 °C. Red dotted lines represent the fitted

(modified Boltzmann equation) data. Error bars indicate standard deviations derived from three

independent experiments.
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Fig. S3. (A and B). Intrinsic Tyr fluorescence spectra over A, = 280-450 nm with A, = 268 nm of HI
with or without different molar ratios of Pep,; and Pep;; mixed and incubated at non-aggregation (pH
1.6, and RT) conditions. (C and D). Intrinsic Tyr fluorescence spectra of different molar ratios of only
Pep; and Pep,; without HI. (E and F). Circular dichroism spectra for HI with or without incubation
having different molar ratios of Pep; and Pep;; under non-aggregation conditions. (G and H). CD (G)
and ThT kinetics spectra (H) of native HI, Pep;, and Pep,; at their highest usage concentrations, and
buffer component. (I). Fitting of the fluorimetry intensity data of Pep; and HI using the Benesi-
Hildebrand equation (y = (3x10-1%)x - (4x10), R? = 0.98), where the binding coefficient (K,) was

determined to be (6.28 + 0.15) x10° M-,
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The relative band intensities of the native PAGE gels were quantified using ImageJ.
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MD trajectories. (D-F). Ramachandran plot obtained from the MD simulation of HI, HI+Pep; and

HI+Pep13.
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Table S1. The sequence of all fourteen peptides and other theoretical characteristics predicted using

www.pep-calc.com, www.peptide2.com, and the Bachem peptide calculator. LC-MS reported the

mass of the fourteen peptides.

Sl Theoretical | Theoretical Theoretical
. . . . . . Observed molecular
Peptide sequence | molecular | hydrophobicit basicity and mass (Da)
No. mass (Da) y acidity
ELLVDLL
Acidic: 28.57%
1| (original sequence) 813.48 71.43% Basic: 0% M+H* = 814.75
(Pepy)
ELLVDLLAP (Ester
, e nce
2 | replaced with BA) | gg4 57 75% A};‘:‘ii; (2)3/’ M+H" = 885.83
. 0
(Pepy)
D-Leucine replaced with Arginine (R)
ERRVDLL e 0 M = 900.67
3 899.52 42.86% AB‘“qlcj 2288'55770/4’
(Peps) asic: 28.9/70 | (M+2H*)/2 = 451.08
ERRVDLLAP 1 g0 M =971.67
4 970.56 50% %Cld??' 2255;’
(Pep.) asic: 257 (M+2H")/2 = 486.67
ELLVDRR Acidic: 28.57% M = 900.67
5 899.52 42.86% Basic: 28 579
(Peps) asic: 26.5770 [ (M+2H%)/2 = 451.00
ELLVDRRA# 1 g0 M =971.58
6 970.56 50% %C‘d.lcj 22550//"
(Pepe) asic: 257 (M+2H*)/2 = 486.50
ERRVDRR . 0 M = 986.83
7 985.55 14.29% ‘;Cld.l? 5278’15;/A’
(Pep-) asic: > /.14% - (M+2H")/2 = 494.08
ERRVDRRAP dia 950 M =1057.83
8 1056.59 25% ‘;‘;‘d.“? sz(i/A)
(Peps) asic: OU% (M+2H")/2 = 529.58
D-Leucine replaced with Lysine (K)
EKKVDLL . 0 M = 844.75
9 843.51 42.86% ‘E"@Cj 2288'55770//°
(Pepy) asic: 28077 | (M+2H")/2 = 423.17
EKKVDLLAP i 950 M=915.83
10 914.54 50% AB"“i.“:_' 2255(;’
(Pepio) asiC. 2570 (M+2H")/2 = 458.67
ELLVDKK g 0 M = 844.58
1 843.51 w86% | A0 A
(Pep11) asic: 26077 | (M+2H")/2 = 423.00
——
12| ELLVDKKAP 914.54 50% AB‘;‘S‘C"_' 22550/”’ M =915.83
. 0

12




(Pep12) (M+2H%)/2 = 458.75
13 EKKVDKK 873 53 14 29% ACidiCI 2857% M= 87475
(Pepl3) Basic: 57.14% (M+2H+)/2 =438.17
» EKKVDKKAP 044 57 250, Acidic: 25% M = 945.75
. 0 .
(Pep1s) Basic: 50% | (M+2H%)/2 = 473.58

13




Table S2. Lag time, rate, and the ThT intensity maxima of all fourteen peptides at four different concentrations.

Name HI:Pep=1:0.25 HI:Pep=1:0.5 HI:Pep=1:1 HI:Pep=1:2.5
tg(h) | Rate (h) ( AIIJ“:; o) tig(h) | Rate (h™) ( AIIJ“;“; o) tig(h) | Rate (h™) ( AIIJ“:‘; o) tg(h) | Rate (h™) ( AIIJ“;“; o)
Pep; | 1.48+0.12|391+£04 | 11.10£0.20 | 1.10+0.02 | 424+04 | 878+0.06 | 1.19+0.08 | 545+09 | 8.14+£0.07 | 1.15+0.05 | 542+0.3 | 6.43+£0.03
Pep, |2.63+0.10|296+0.1 | 1649+0.24 | 2.62+0.15 | 2.84+0.1 | 15.17+£0.76 | 230+0.07 | 2+09 938+£0.19 | 2.02+0.18 | 1.47+0.2 5+£0.36
Pep; |2.83+0.02|3.25+£05 | 1895+0.43 |2.65+0.07 | 2.37+0.1 | 18.51£0.39 | 2.67+0.02 | 2.37+£0.1 | 16.55+0.28 | 3.17+0.1 | 3.34+0.6 | 1644 +0.27
Pep, |2.82+0.05]|3.12+0.1 | 183=+051 |283+0.06 |3.08+0.2| 17.28+0.20 | 2.54+0.07 | 23602 | 16.24+0.28 | 2.59+0.04 | 249+ 0.1 | 16.02+0.22
Peps |298+0.10 | 3.08+0.3 | 222+0.55 |2.67+0.14 | 255+0.2 | 20.77£0.46 | 2.78+0.01 | 2.63+0.2 | 20.30+0.44 | 2.78+0.20 | 2.68 +0.7 | 18.10+0.64
Peps |291+£0.05|2.64+£02 | 25.12+£0.71 | 2.75+0.11 | 229+0.1 | 2433 +£0.31 | 2.794+0.15 | 2.94+0.2 | 24.12+0.30 | 2.72+0.22 | 3.23+0.8 | 20.28 +1.43
Pep, |3.51+0.05|3.01+£0.2 | 22.23+£0.37 | 3.69+0.04 | 295+0.1 | 22.28+0.23 | 3.89+0.05 | 2.87+0.1 | 21.83+0.58 | 442+0.01 | 1.89+0.1 | 13.22+0.46
Peps |3.35+0.09 | 3.35£03 | 22.11+£0.28 | 3.37+0.08 | 3.1+0.1 | 22.17£0.56 | 3.30+0.18 [ 29103 | 19.86+0.55 | 3.31+0.06 | 2.43+0.1 | 20.72 +0.09
Pepy |2.79+0.04 | 3.04+£0.1 | 2048+0.22 [ 291+0.07 | 294+0.5| 193+035 |275+0.13 [ 294+03 | 1896+0.22 | 29+0.05 | 2.9+£0.2 | 18.26+0.50
Pepyy | 2.85£0.04 | 3.12+£0.1 | 20.33+0.49 | 2.83+0.03 | 291+£0.2 | 19.28+£0.27 | 2.65+0.06 | 3.02+0.5 | 1899+0.43 | 2.82+0.01 | 2.59+0.1 | 18.97+0.10
Pepy; | 2.78+£0.12 | 295+£0.1 | 2431+£0.16 | 2.78+0.28 | 2.57+0.6 | 23.59+1.99 | 2.75+0.25 | 24104 | 2290+0.30 | 2.73+0.19 | 2.26+0.4 | 21.43+1.07
Pepy; | 2.97+0.08 | 2.75+£0.1 | 24.57+0.41 | 2954+0.16 | 2.17+0.3 | 2432+0.29 | 3.03+0.26 | 3.02+£0.6 | 2420+0.34 | 2.69+0.12 | 2.56+0.1 | 23.43+0.14
Pepy; | 3.56+£0.02 | 3.10+£0.1 | 22.48+0.45 | 3.59+0.01 | 2.92+0.1 | 20.56+£0.57 | 3.69+0.06 | 2.78 £ 0.1 | 20.84+0.43 4+0.03 1.92+0.1 | 12.73+£0.18
Pepyy | 3.54£0.06 | 3.13£0.2 | 21.61+£0.41 | 3.55+0.05 | 3.06=0.2 | 21.27+£0.52 | 3.48+0.06 | 2.57+03 | 20.81+0.85 | 3.54+0.2 | 2.55+04 | 21.19+0.54
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Table S3. ThT I, lag time, and rate of aggregation of HI containing different molar ratios of Pep;

and Pep;s.
Relative Relative Relative
inhibition in HI increase in lag Rate of decrease in
Sample ThT,., with | fibrillation time with no fibrillation rate with no
no peptide | lag time (h) | peptide control (hh) peptide
control (%) (%) control (%)
HI:Pep=1:0 NA 2.81+0.02 NA 5.79+0.1 NA
HI:Pep;=1:0.25 26.67 3.51+£0.05 25.06 3.01+0.22 48.02
HI:Pep;=1:0.5 26.49 3.69 + 0.04 31.34 2.95+0.12 48.89
HI:Pep,~=1:1 28 3.89+£0.05 38.63 2.87+£0.15 50.38
HI:Pep;=1:2.5 56.39 442 +0.01 57.59 1.89 £0.12 67.33
HI:Pep;=1:5 64.86 4.92 £0.07 75.17 1.90+0.11 67.11
HI:Pep,3=1:0.25 25.85 3.56 +0.02 26.87 3.1+0.11 46.41
HI:Pep3=1:0.5 32.18 3.59+£0.01 27.79 2.92+0.04 49.41
HI:Pep;=1:1 31.26 3.69 + 0.06 31.64 2.75+0.1 52.43
HI:Pep;3=1:2.5 58.01 4+0.03 42.61 1.92 £0.06 66.69
HI:Pep;5=1:5 68.04 4.08 £0.03 45.50 2.02+0.1 65.01
Table S4. Residue-specific binding interaction between Pep; and Pep;; and HI.
Interacting Residues
Binding energy Electrostatic
H-bonds
(kJ mol?) interactions
Cluster 1: Gly2!, Tle”?, Val*3, GIn®3
Pep, -23.94 Cluster 2: Asn?!8, TyrA, CysA20, AsnA?! GlyAl, TyrAl?
Cluster 3: ThrB?7, ProB?3, LysB?
Cluster 1: Gly?!, TleA?, GluAr*
Pepis -16.75 Cluster 2: TyrA!?, CysA?0, AsnA?! GlyA!, GluA4, TyrB26
Cluster 3: PheB?, TyrB?, ThrB?7, LysB»
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Table SS5. Binding energy components of peptides with HI obtained from gmx mmpbsa of the MD

simulation.
AG s (kJ mol™) AG.o (kJ mol)
S l AGmtal
ample
P AEvDW AEElec AEpolar AEnon-polar (kJ mol'l)
(kJ mol) (kJ mol) (kJ mol) (kJ mol)

Pep, 7481 ~1355.36 1338.46 -16.48 -108.20
(ERRVDRR) ' ' : ‘ '

Pepy3
(EKKVDKK) -63.64 -1078.22 1097.97 -11.67 -55.61

Table S6. Quantitative morphometric analysis of HepG2 cells treated with native HI, HI+Pep,,

HI+Pep,;, and aggregated HI, using ImagelJ. Data represent mean + SD for cell area and nuclear area.

Cell area Nuclear area

Sample
P (nm?) (um?)

Native HI 1665.2+301.8 | 362.1+£523

Aggregated HI | 379.43 +£28.54 86+12.8
HI+Pep, 1904 +278.3 400.8 +32.2
HI+Pepy3 1521.7+156.4 | 391.4+77.5
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