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All manuscripts must include a data availability statement. This statement should provide the following information, where applicable:

- Accession codes, unique identifiers, or web links for publicly available datasets
- A description of any restrictions on data availability

- For clinical datasets or third party data, please ensure that the statement adheres to our policy

Research involving human participants, their data, or biological material
Policy information about studies with human participants or human data. See also policy information about sex, gender (identity/presentation),
and sexual orientation and race, ethnicity and racism.
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Life sciences study design
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Sample size

The datasets generated during and/or analysed during the current study are available from the corresponding author on reasonable request. The ten lowest energy
structural models have been deposited in the Protein Data Bank (PDB) under accession number 8FPT [https://doi.org/10.2210/pdb8FPT/pdb]. NMR data have been
deposited in the Biological Magnetic Resonance Bank: BMRB 31068 [https://doi.org/10.13018/BMR31068] (Structure of Alpha-Synuclein fibrils derived from Human
Lewy Body Dementia Tissue). Molecular dynamics simulation scripts and data have been submitted in the DRYAD public repository, [10.5061/dryad.tx95x6b4z].
Backbone assignments are provided in BMRB ID 51678 [https://doi.org/10.13018/BMR51678]. Chemical shifts assignments have been submitted to the BMRbig,
under the entry ID: BMRbig83. Additional source data is included in source data file.

Findings do not apply to any particular sex. Sex and gender were not considered in the study design. Sex was determined
based on self-reporting. Disaggregated sex data is provided and information has been collected by self-reporting. Individual
level data has been collected. LBD: 5 Male & 2 Female, MSA: 3 Male & 1 Female, Disease-control: 2 Male & 1 Female.

The study did not use any race, ethnicity or any other socially relevant groupings.

See supplementary table 10. Disaggregated sex data is provided, primary diagnosis by the neuropathology is also listed.
Diagnosis: 7 cases: LBD, 4 cases: MSA, 3 cases: disease-control

Samples were selected based on neuropathological examination and brain tissue availability, which is unlikely to have
impacted the results.

The Movement Disorders Brain Bank, Washington University, St. Louis, MO, provided clinically and neuropathologically well-
characterized postmortem frozen brain tissue. The Human Research Protection Office at Washington University in Saint Louis
approved this study. Written informed consent to perform a brain autopsy was obtained from all participants. After death,
the immediate next-of-kin were contacted and confirmed consent for brain removal and retention of brain tissue for
research purposes.

Sample sizes were chosen based on brain tissue availability and practical considerations regarding the amount of amplified fibrils required for
collection of SSNMR data.

We have analyzed SSNMR data for three independently prepared amplified fibril samples (produced with three different isotopic labeling
strategies) derived from the same case (LBD1). We also analyzed 2D spectra from 2 LBD cases and 1D spectra from three LBD cases.

Figure 2: Three cases of LBD and three cases of MSA.

Figure 7: Three cases of LBD.

Figure 8: Four cases of LBD and four cases of MSA.

Supplementary Fig 1-5: Amplified fibrils from three LBD, MSA and Control cases.

Supplementary Fig. 7: Amplified fibrils from five LBD cases after 6 cycles and amplified fibrils from three cases of LBD after 4 and 2 cycles.

Supplementary Fig. 8: Amplified fibrils from three cases of MSA and control after 6 cycles.

Supplementary Fig. 9: Amplified fibrils from three cases of LBD, MSA and control after 2 and 4 cycles. Amplified fibrils from five cases of LBD,
four cases of MSA and three cases of control after 6 cycles.

Supplementary Fig. 10: Amplified fibrils from two LBD cases.

Supplementary Table 5 and 6: Three samples of LBD amplified fibrils after 6 cycles.

Supplementary Table 7: Three samples of LBD and MSA amplified fibrils after 6 cycles.
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Data exclusions

Replication

Randomization

Blinding

Reporting for specific materials, systems and methods
We require information from authors about some types of materials, experimental systems and methods used in many studies. Here, indicate whether each material,
system or method listed is relevant to your study. If you are not sure if a list item applies to your research, read the appropriate section before selecting a response.

Materials & experimental systems

n/a Involved in the study

Antibodies

Eukaryotic cell lines

Palaeontology and archaeology

Animals and other organisms

Clinical data

Dual use research of concern

Plants

Methods

n/a Involved in the study

ChIP-seq

Flow cytometry

MRI-based neuroimaging

Antibodies
Antibodies used

Validation

Eukaryotic cell lines
Policy information about cell lines and Sex and Gender in Research

Cell line source(s)

There were no data exclusions.

All attempts at replication were successful for experiments described below:

Fig. 1: Similar results were obtained from negative stain TEM images collected for at least three independently prepared fibril samples.

Fig. 2: Similar results were observed in more than three independent experiments examining amplified fibrils derived from three cases of LBD
and three cases of MSA.

Fig. 7: We have analyzed SSNMR data for three independently prepared amplified fibril samples (produced with three different isotopic
labeling strategies) derived from the same case (LBD1). We also analyzed 2D spectra from 2 cases and 1D spectra from three LBD cases.

Fig. 8: Similar results were obtained from two independent experiments from amplified fibrils derived from caudate samples for four cases of
LBD and four cases of MSA.

Supplementary Fig. 1 to 5: A minimum of 10 micrographs were collected for each sample. Similar results were obtained from at least three
independently prepared fibril samples.

Supplementary Fig. 6: Similar results were obtained from at least three independently prepared fibril samples.

Supplementary Fig. 7: A minimum of 10 micrographs were analyzed for diameter measurements for each sample. Amplified fibrils from five
cases of LBD after 6th cycle, Amplified fibrils from three cases of LBD after 4th and 2nd cycle.

Supplementary Fig. 8: A minimum of 10 micrographs were analyzed for diameter measurements for each sample. Amplified fibrils from five
cases of MSA and Control after 6th cycle.

Supplementary Fig. 9: Similar results were obtained from two independent experiments.

Supplementary Fig. 10: Experiment was done once.

Supplementary Table 7: Similar results were obtained from two independent experiments.

Randomization is not relevant for this study. Groups were defined by neuropathologic diagnosis of autopsy cases for the data in Figures 2 and
8.

Investigators were blinded to group allocation during data collection and data analysis for Supplementary Fig. 7, 8 and Supplementary Table 7.
Blinding was not performed for other data as the perceived risk of detection/performance bias was deemed negligible.

Syn303, Biolegend, Catalog 824301, RRID AB_2564879. Used at final concentration of 1ug/ml.

Syn1: BD Transduction Laboratories, Catalog# 610787, Clone 42/alpha-synuclein, RRID: AB_398107. Used at final concentration of
1ug/ml.

Syn211: Invitrogen, Catalog# 32-8100, RRID: AB_2533094. Used at final concentration of 1ug/ml.

13G5: In-house antibody. Used at final concentration of 1ug/ml.

Anti-mouse IgG, HRP-linked Antibody: Cell Signaling, Catalog: 7076, Used at 1:5000 dilution.

The western blot data shown in Supplementary Figure 10 included a lane with full-length recombinant alpha-synuclein protein.

For antibodies Syn303, Syn1, Syn211, HRP-Anti-mouse, relevant cited publications are available on respective manufacturers website.

For in-house antibody 13G5, see PMID 35060360 and PMID 32024799 for publications.

We utilized the previously described HEK293T "biosensor" cell line stably expressing alpha-synuclein (A53T)-CFP/YFP fusion
proteins (Yamasaki, T.R. et al. Parkinson's disease and multiple system atrophy have distinct alpha-synuclein seed
characteristics. J Biol Chem 294, 1045-1058 (2019)).




