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Fibril Morphology

Figure S1. Fibril morphology of α-synuclein fibril seeds. (a) Zoomed view of α-synuclein seeds. (b) Histogram corresponding to 
the diameter of α-synuclein fibril seeds. Mean diameter was measured to be 12 ± 2 nm (n=100). (c) TEM image of α-synuclein 
fibril seeds showing varied seed length. (d) Histogram distribution of α-synuclein fibril seed length. Mean length was measured 
to be 279 ± 125 nm (n=66).
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Modified Guinier Plot
The forward scattering intensity of the cross-section Ic(0) is given by a modified Guinier plot for elongated particles 

where ln(Q I(Q)) is plotted versus Q2,36
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The y-intercept of the plot is Ic(0). By determining the forward scattering intensity of the cross-section, a mass-per-unit 
length of a fibril,45 M can be determined
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where d is the mean density of a protein (1.35 g ml-1), is Avogadro's number (6.023 × 1023 mol-1), C is the 𝑁𝐴

concentration of peptide/protein in the fibril seeds, is the scattering length density of the fibrils and , is the scattering 𝜌𝑝 𝜌𝑠 
length density of the solvent.

 
Figure S2. Modified Guinier plot of α-synuclein SANS profile.

Contrast Match Series
To monitor only the growing deuterated ends of the fibrils, the scattering contribution from the hydrogenated seeds 

must be removed. When the scattering length density (SLD) of the solvent is matched to that of hydrogenated seeds, the 
contrast between the solvent and the seeds is zero. At this contrast match point the measured intensity from the seeds 
is zero. A contrast match series where the component to be matched is prepared at the same concentration in different 
mixtures of H2O/D2O solvent can be used to determine the contrast match point.

The resultant scattering curves from hydrogenated α-synuclein seeds in 0, 20, 40, 60, and 80% D2O (2.5 mg ml-1) are 
shown in Figure S3. Common practice in determining the contrast match point from a contrast match series is to plot the 
square root of the intensity at low Q versus the volume fraction of D2O. Values obtained at negative contrast, where the 
SLD of the H2O/D2O solvent is lower than the SLD of the α-synuclein seeds are treated as negative. Applying a linear 
regression to the resultant data gives rise to the volume fraction of D2O with minimal contrast (Figure S4). The contrast 

match point for hydrogenated α-synuclein seeds is = 0.385. This value is in good agreement with the expected 
𝑋𝐷2𝑂 

contrast match point for proteins, = 0.4.46
𝑋𝐷2𝑂 
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Figure S3: Contrast match series of hydrogenated α-synuclein fibrils (2.5 mg ml-1) in varying H2O/D2O. 

 
Figure S4: Square root of the intensity at low Q versus the volume fraction of D2O for hydrogenated α-synuclein fibrils. Values 
treated as negative (negative contrast) are shown in grey.
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