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Table S1. Characterization of the top 20 clusters, identified from accelerated MD simulations
(Figure 3), using GROMACS analysis toolset. *SASA, solvent accessible surface area.
Hydrophobic residues are: Gly, Ala, Val, Leu, Ile, Pro, Phe, Met, and Trp; “Secondary structure
analyzed using DSSP, helical content includes a-, t, and 3/10 helices, while B-content includes
[-sheet and bridge.

SASA [nm~2]* Secondary structure”
Cluster G)-fration Volume
radius [nm] [nm*3] Total  Hydrophobic  Helical B-content Non-
structured

1 1.34 16.93 54.24 25.36 24.39 7.32 57.98
2 1.20 17.28 54.10 22.80 21.95 8.54 63.15
3 1.22 16.86 50.94 22.16 28.05 6.10 58.17
4 1.25 17.05 54.28 24.86 32.93 9.76 49.63
5 1.24 17.70 55.93 25.79 31.71 7.32 53.29
6 1.29 17.64 56.84 29.45 32.93 4.88 54.73
7 1.31 17.52 59.49 26.33 37.80 7.32 47.85
8 1.30 18.13 60.18 30.50 39.02 7.32 46.41
9 1.25 17.60 59.02 26.46 34.15 13.41 45.85
10 1.18 17.32 53.20 23.27 26.83 12.20 51.76
11 1.23 16.80 52.53 25.05 29.27 7.32 54.85
12 1.29 17.48 57.01 27.77 40.24 8.54 44.63
13 1.24 17.15 53.37 25.12 37.80 2.44 50.32
14 1.29 17.30 54.40 27.81 36.59 0.00 53.98
15 1.49 18.21 63.60 30.25 30.49 0.00 60.95
16 1.29 17.51 55.83 25.84 35.37 4.88 51.85
17 1.25 17.38 53.20 25.55 28.05 12.20 52.95
18 1.18 17.34 53.21 22.64 20.73 8.54 64.80
19 1.25 17.25 55.75 25.65 23.17 9.76 58.51

20 1.31 17.61 57.79 26.59 32.93 4.88 53.41




-
«
i
)
-
<«

10 9 ° °
2?( ‘ﬁ @/_) ) _ %ﬂ‘) CZ/TH Ro "UM(S’ ﬁ; y
C;l’ Q%,fa ébg S < (}%? b < 4 Q)

P s é}\
- . S 4.2%
24% > G o la15% 126 Q¢ 70 20%
° G 0.6% 8% 13.8% U
0.4% = 1.6% 0.2% 0.2%

Figure S1. Cluster analysis of 500 ns all-atom molecular dynamics simulation of A40
monomer from PDB ID: 1AML. Representative structure for each cluster is shown below the
cluster node together with the relative population percentage. Thickness of connecting links
indicate the relative transition frequency. Proteins are shown in cartoon representation using the
VMD secondary structure color scheme, with a-, ©-, and 3/10-helices in purple, blue, and red
respectively.
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Figure S2. Free energy landscape of 4 us MD simulations of AB40. Energy landscapes of A340
in orthogonal (a) and parallel (b) configurations. Units of color bars are in kgT.
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Figure S3. Free energy landscape of AB40 dimers from 1.5us aggregate accelerated MD

simulations. AB40 dimer in orthogonal (a) and parallel (b) configurations. Color bar units are in
kgT.
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Figure S4. Analysis of intra-peptide interactions of AB40 monomers within the dimers from 3us

aggregate accelerated MD simulations. Contact probability maps for Ca atoms of Monomer 1, (a), and
Monomer 2, (b).
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Figure S5. Force-induced dissociation results for AB40 dimers using MCP simulations. Dimers
containing high B-structure content from fibrils (PDB ID: 2LMN and 2MVX). Each dataset
shows a scatter plot of Normalized Distance vs Force, a histogram of Force (blue), and a
histogram of Normalized Distance (red); normalization was performed based on the
experimentally observed contour lengths. Peak values, obtained using Gaussian distribution

function, are presented above each peak of the histogram.
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