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Sample size (the number of particle images or segments) was not predetermined. We aimed to collect ~6,000 multi-frame movies and this
was achieved. Satisfactory sample size is reflected in the final near-atomic and isotropic resolution of the 3D reconstruction, sufficient for
building and refining an atomic model.

In single-particle cryo-EM data processing so called 'bad particles' are excluded due to their obvious poor quality, which precludes their
alignment with the consensus data. The sparse regions of micrographs where sample image quality is poor (for example, due to grid surface
contamination giving rise to local noise in particle image or due to sample heterogeneity) would ideally be not selected for processing, but this
cannot be avoided, especially when using automated particle picking, as in this study. Image processing algorithms reveal such poor particles
as not classifiable under objective computational criteria into any biologically relevant class, which objectifies exclusion.

~200 infected mouse brains were combined to produce one brain homogenate. The final cryo-EM dataset combined images from 5
independent rounds of purification of RML fibrils from this brain homogenate. The purification method was reported in 2015 (Wenborn et al
Sci Rep 2015). The method is robust and we have had no replication failures after >100 repetitions. The method has been independently used
and replicated in other laboratories.

Not relevant to the study, since only one homogeneous state was targeted.

Classifications of particle images were performed computationally and therefore objectively. Blinding was not relevant for prion purification
and sample characterization as there was only one type of prion sample.

ICSM 35 mouse anti-PrP monoclonal antibody was used for western blotting in conjunction with alkaline-phosphatase-conjugated
goat anti-mouse IgG secondary antibody (Sigma-Aldrich, Cat No A2179). ICSM 35 and ICSM 18 mouse anti-PrP monoclonal antibodies
were used for determination of PrP concentration by ELISA using previously published methods (Wenborn et al 2015). ICSM 35 and
ICSM 18 antibodies were supplied by D-Gen Ltd, London. Numerous other anti-PrP antibodies from commercial or academic sources
could be used for these purposes and there is no reliance on the particular properties of ICSM 35 and ICSM 18.

Validation is provided in Wenborn et al 2015 and references cited therein.

PK1/2 cells (an established cell line; D-Gen Ltd London) were used to measure RML prion infectivity in cell culture using




