Supplementary Protocols
Modelling Structure
We used the Greek-key conformation of the αSyn amyloid (PDB ID: 2n0a) as the starting structure [1]. Because our interest was in the general properties of in-register parallel β-sheet amyloids rather than αSyn itself, we removed the N- and C-terminal disordered regions (residues 1–35 and 100–140) to reduce calculation burdens. The N- and C-termini were acetylated and methylated using AmberTools16 [2], respectively, to minimize electrostatic interactions at these termini. For simplicity of description, we refer to each layer from top to bottom as chain A to J (Supplementary Fig S1A, right panel). For modelling αSyn mutants, we used SCWRL4 [3]. Modelled amyloids were solvated with a rhombic dodecahedron water box with a minimum wall distance of 12 Å using GROMACS (version 5.0.4). Na+ and Cl– ions were randomly placed to neutralize the system and yield a net concentration of 150 mM NaCl. The protonation state of the histidine at the residue 50 was fixed as the Nδ-H tautomer (HID form in AMBER naming convention) in all simulations.
MD simulations
GROMACS (versions 5.0.4 and 5.1.2)  [4] with the AMBER ff99SB-ILDN force field [5] was used for MD simulations of the αSyn amyloids with the TIP3P water model [6]. The system was initially minimized for 5,000 steps with the steepest descent method, followed by 2,000 steps with the conjugate gradient method. During minimization, heavy atoms of the amyloids were restrained with a harmonic potential with a force constant of 10.0 kcal/mol•Å2. After minimization, the temperature of the system was increased from 0 to 310 K during a 1 ns simulation with the restraints. Next, a 1 ns equilibration run was performed by gradually reducing the restraints from 10.0 kcal/mol•Å2 to zero and subsequent equilibration was performed in the NPT ensemble for 2 ns at 310 K and 1 bar. Production runs were carried out for 400 ns in the NPT ensemble at 310 K and 1 bar (Supplementary Fig S1B). We used the velocity-rescaling scheme [7] and the Berendsen scheme [8] for thermostat and barostat, respectively. The LINCS algorithm [9] was used to constrain all bonds with hydrogen atoms, allowing the use of a 2 fs time step. Electrostatic interactions were calculated with the Particle-mesh Ewald method [10]. The cut-off length was set to 12 Å for Coulomb and van der Waals interactions. The Verlet cut-off scheme [11] was used for neighbour searching. Five MD simulations were carried out for the wild-type, and three MD simulations performed for the other mutants. Trajectory snapshots were saved every 10 ps for the MD simulations. 
Analyses
The first 100 ns of each MD trajectory was discarded, except for calculation of the root-mean-square deviation (RMSD). Thus, 30,001 snapshots (trajectory from 100 to 400 ns) were used for the analysis. The RMSD for backbone atoms of every chain was calculated using the gmx rms program in GROMACS package. The ssNMR structure was used as the reference structure. The secondary structure content during the simulations was calculated using DSSP [12,13] and gmx do_dssp in GROMACS. Hydrophobic contacts were analysed using PyInteraph [14]. All molecular structures for αSyn amyloids were drawn by UCSF Chimera (version 1.12) [15]. 
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Supplementary Figure S1
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Figure S1. Supplementary information of the MD simulation of αSyn amyloid.
A. A schematic illustration of the ten-layer Greek-key αSyn amyloid (PDB ID: 2n0a). The layers were designated as chain A to chain J (right panel).
B. A schematic illustration overviewing the time course of MD simulation procedure.  
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