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Supplementary Fig. 1 Characterization of Samples Analyzed by Proteomics



A. Western blot of cell lysate from construct-free H4 neuroglioma cells treated with human wildtype alpha-
Synuclein (aSYN) recombinant pre-formed fibrils (PFF). Probed for aSYN (MJFR1). B. Construct expression
remained equal across replicates sent for proteomics. Western blot of cell lysate from triplicates of the 6 groups sent
for proteomics. Probed for aSYN (MJFR1). Left: seeded (+ PFF) and non-seeded (— PFF) Syn-BirA*. Center:
seeded (+ PFF) and non-seeded (— PFF) Split Syn-BirA*. Right: seeded (+ PFF) and non-seeded (— PFF) NBirA*-
Syn. All blots demonstrate self-biotinylation of the construct expressed: self-biotinylated Syn-BirA* at 51kDa (left),
self-biotinylated Syn-CBirA* at 40kDa and NBirA*-Syn at 27kDa (center) or self-biotinylated NBirA*-Syn only at
27kDa (right). PFF-specific bands are visible in groups treated with PFFs on all blots. C. Quantification of bands
from panel B demonstrates ratios of Syn-CBirA* and NBirA*-Syn were similar across Split Syn-BirA* samples. D-
E. Syn-BirA* and Split Syn-BirA* cell lines expressing a functioning biotin ligase enzyme demonstrate more
overall biotinylation than the negative control cell line, NBirA*-Syn, expressing an incomplete enzyme fragment.
(D) Western blot of cell lysate from triplicates of the 6 groups sent for proteomics. Probed for biotin (neutravidin).
All blots demonstrate self-biotinylation of the construct expressed. Bands present in NBirA*-Syn cell lysate
correspond with sizes of known endogenously biotinylated proteins: pyruvate carboxylase (130kDa), 3-
methylcrotonyl-CoA carboxylase (75kDa), and propionyl-CoA carboxylase (72kDa). (E) Quantification of
biotinylation signal from each sample in panel D. F. For each replicate, a cell pellet containing > 5mg of total
protein were sent for BioSITe and LC-MS/MS. G. The number of unique biotinylated peptides reported in the raw
proteomic data, by group. H. Box plots of the proteomic data, by sample, before (‘data_filt2”) and after
(‘data_norm’) normalization. Proteins present in negative control NBirA*-Syn groups or identified in <2 of 3
replicates across all groups were excluded prior to normalization. I. Principal component analysis (PCA) plot

demonstrating clustering among similar samples for the post-processed dataset of 581 proteins.
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Supplementary Fig. 2 Proximal Proteome of Unseeded Monomeric and Multimeric aSYN
A. Gene names of the 342 identified proteins proximal to non-seeded Syn-BirA*, organized by encoding protein
class. Proteins included were identified in > 2 of 3 replicates. Protein classes were queried through PANTHER

Database v19.
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Supplementary Fig. 3 Proximal Proteome of Unseeded Multimeric Only aSYN




A. Gene names of the 487 identified proteins proximal to non-seeded Split Syn-BirA*, organized by encoding
protein class. Proteins included were identified in > 2 of 3 replicates. Protein classes were queried through
PANTHER Database v19. These proteins represent potential interactors of physiologically healthy multimeric

aSYN.
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Supplementary Fig. 4 Uncropped Blot from Figure 1D Demonstrating Enrichment of Biotinylated Proteins
Lanes 11-14 were shown in the main text to highlight the biotinylated proteins found in lysates after streptavidin
enrichment. Lanes 1 & 15 are ladders. Lane 2 is blank (no sample). Lanes 3-6 represent starting H4 stable cell lysate

for pulldown (aka “input”) for Syn-BirA* (“F”), Split Syn-BirA* (“S”), NBirA*-Syn (“N”) and Syn-CBirA* (“C”).



Lanes 7-10 represent the flowthrough from the streptavidin pulldown; these samples are expected to show reduced
levels of biotinylated proteins. Lanes 11-14 represent final enriched biotinylated proteins (aka “eluate). A.
Chemiluminescence only imaging showing anti-streptavidin HRP signal. B. Colormetric only imaging to visualize
the ladder. C. Merge of blots from (A) and (B). Blot was not moved between colorimetric and chemiluminescent

imaging.
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Supplementary Fig. 5 Uncropped Blot Demonstrating PFF-associated Bands

Uncropped blots used for Supp. Figure 1A. Lane 7 was chosen for Supplementary Figure 1A to demonstrate bands
associated with the addition of pre-formed fibrils (PFFs) in H4 cells lacking the expression of a BirA* construct.
Lanes 9 & 11 are ladders. Lanes 1, 4, 6 and 8 represent H4 cell lysates no fibrils added. Lanes 2, 3, 5 and 7 represent
H4 cell lysates with the addition of PFFs. H4 Empty Cells had no construct integration or expression. Lane 10
represents a western blot positive control using Syn-BirA* cell lysate generated during a prior experiment. This
control ensured the western blot procedure worked as expected and was not relevant to subsequent analysis of the

blot. Chemiluminescence imaging was used.
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Supplementary Fig. 6 Uncropped anti-aSyn Blots of Samples Analyzed by Proteomics

Uncropped blots used for Supp. Figure 1B. Three blots (panels A-C) were visualized via chemiluminescent imaging

for the probe of interest (top), colorimetric imaging to visualize ladders (middle), and the merged images were used

for analysis (bottom). In all blots, Lane 1 represents a western blot positive control using cell lysate generated during

a prior experiment. This control ensured the western blot procedure worked as expected and was not relevant to

subsequent analysis of the blot. Lane 10 was blank in all blots. Lysate from Syn-BirA* (A), Split Syn-BirA* (B) and

NBirA*-Syn (C) samples analyzed by proteomics were run on western blot and probed for aSyn via
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chemiluminescent imaging. Blots were not moved between colorimetric and chemiluminescent imaging. C. An
additional cell lysate — H4 NBirA*-Syn cells + tetracycline was run on western blot (Panel C, Lane 9) demonstrating

that no construct was expressed in the presence of tetracycline.
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Supplementary Fig. 7 Uncropped Biotinylated Protein Blots of Samples Analyzed by Proteomics

Uncropped blots used for Supp. Figure 1D. Three blots (panels A-C) were visualized via chemiluminescent imaging

for the probe of interest (top), colorimetric imaging to visualize ladders (middle), and the merged images were used

for analysis (bottom). In all blots, Lane 1 represents a western blot positive control using cell lysate generated during

a prior experiment. This control ensured the western blot procedure worked as expected and was not relevant to

subsequent analysis of the blot. Lane 10 was blank in all blots. Lysate from Syn-BirA* (A), Split Syn-BirA* (B) and

NBirA*-Syn (C) samples analyzed by proteomics were run on western blot and probed for biotinylated proteins via
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chemiluminescent imaging using streptavidin-HRP. Blots were not moved between colorimetric and
chemiluminescent imaging. C. An additional cell lysate — H4 NBirA*-Syn cells + tetracycline was run on western
blot (Panel C, Lane 9) demonstrating that endogenous biotinylation detected was not noticeably different with or

without NBirA*-Syn expression.
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