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Figure S1: Size distribution chart of DMPS lipid vesicles measured by DLS at a laser wavelength
of 658 nm.
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Figure S2. TEM images of G51D a-synuclein filaments formed in the presence of DMPS (100
uM) vesicles with a diameter of 70 nm at pH 7.4.
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Figure S3. TEM images of WT a-synuclein filaments formed in the presence of DMPS (100 uM)

vesicles with a diameter of 70 nm at pH 7.4.
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Figure S4. (A) Reference-free 2D class averages of a-synuclein filaments formed in the presence
of DMPS SUVs obtained at a larger box size of 74 nm showing no observable twist. (B) Magnified
image of a 2D class average showing the inter-strand spacing of 4.6 A in a-synuclein fibrils. (C)

Representative power spectrum of a reference-free 2D class average.
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Figure S5. ThT fluorescence of DMPS-derived a-synuclein filaments. The DMPS-derived o-
synuclein filaments (5 uM) were mixed with ThT working solution (50 uM), and the ThT

fluorescence was measured with an excitation wavelength of 440 nm.
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Figure S6. ANS fluorescence of the DMPS-derived a-synuclein filaments. The fluorescence was
monitored at an excitation wavelength of 350 nm for the filamentous aggregates (5 uM) in the
presence ANS (20 uM) with an excitation wavelength of 350 nm. A previous study showed that
ANS binds fibrillar aggregates through electrostatic interactions between the dye molecule and
sidechains of the basic amino acids.! The single-point mutation (G51D) on the positively charged
N-terminal region of a-synuclein may partly inhibit the ANS binding, resulting in the slightly

reduced fluorescence intensity for the DMPS-derived G51D a-synuclein filament.
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Figure S7. Cryo-EM structures of WT (a) and G51D (b) a-synuclein fibrils formed in the
absence of DMPS. Cryo-EM structures revealed that both WT and G51D a-synuclein fibrils
contain a similar fibril core region (V60 - D98, shown in blue).?? The interfacial region (H50 —
E57) in the WT a-synuclein fibrils is shown in green. The cryo-EM structures of the WT and
G51D fibrils formed in the absence of DMPS are adapted from the references 2 and 3.
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5.4 nm 6.7 nm 7.6 nm

(724) (1969) (769)
7.6 nm 9.1 nm 13.0 nm
(2625) (1114) (643)

Table S1. The thicknesses (in nm) of a-synuclein filaments for each 2D class average. The
reference-free 2D class averages were obtained using a box size of 56 nm (Figure 4). The number

of particles for each 2D class average is enclosed in parenthesis.
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PDB Half-pitch
1D (nm)
6A6B 120
60SJ 121
6CU7 92
6SSX 108
6SST 96
7L7H 63
6XYO 80
6XYP 80
TNCA 80
TINCG 90

Table S2. Helical twists of various previously reported polymorphs of a-synuclein. polymorphs
la (6a6b, 60sj, 6cu7)*>, polymorph 2a (6ssx)®, polymorph 2b (6sst)®, tau-promoted polymorph
(717h)7, MSA type 1 (6XYO)®, MSA type 2 (6XYP)8, MSA seeded type 1a (7NCA)°, and type 2a

(TNCGY.
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a-Helix (%) B-Sheet (%)  Disordered (%)

WT a-syn fibrils 10 34 56
G51D a-syn fibrils 13 33 54
WT a-syn (DMPS) filaments 27 24 49
G51D a-syn (DMPS) filaments 26 25 49

Table S3. Secondary structural analyses of WT and G51D a-synuclein filaments formed in the

presence and absence of DMPS using DichroWeb!©.
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