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Background

Alpha-synuclein has been implicated in the pathogenesis of Parkinson’s disease
(PD) based upon accumulation of the protein in Lewy bodies, a hallmark of PD,
and the association of mutations in the synuclein gene with the onset of an
inherited form of PD. Alpha-synuclein levels in various biological fluids have
been studied as a potential biomarker that may enable discrimination of PD
affected individuals from non-affected counterparts; and results suggest that,
at least in the cerebrospinal fluid, levels of the protein may differ between
these groups (decrease in PD and alpha-synuclein related disorders compared
to controls). Establishing the diagnostic or prognostic value of alpha-synuclein
as a biomarker requires robust assay(s) that can generate reliable
measurement. The assays utilized to date detect various forms of alpha-
synuclein, and have been developed primarily for basic research use not for use
in controlled clinical trials. To accelerate the adoption of validated alpha-
synuclein assays into observational and interventional clinical trials, The
Michael J. Fox Foundation has assembled a consortium of investigators with a
goal of standardizing alpha-synuclein measurements in cerebrospinal fluid,
blood and saliva collected under controlled protocols from healthy and affected
individuals. To achieve this goal the consortium is working collaboratively to
compare performance of multiple assay platforms (conventional ELISA, ECL
based ELISA and Mass Spectrometry), evaluating pre- and peri-analytical
variables that may impact consistent and reliable measurements of alpha-
synuclein, and preparing to conduct a ‘round-robin’ style assessment to
determine inter-laboratory reliability of each assay.
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Study Objectives

1) Demonstrate consistent lot to lot performance of critical immunoassay
components (PT and RU)
2) Validate performance of the immunoassays in CSF, blood and saliva

matrices (PT and RU)
3) Establish ‘gold standard’ reference method using MS-based approach (JZ

and Hz)

4) Assess impact of multiple pre- and peri-analytical variables on alpha-
synuclein measurement (PT and BM)

5) Confirm robustness of the assay via inter-laboratory analysis of a

prospective cohort (all)

Reproducibility of Immunoassay Lots
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Figure 1. MSD Assay : Three pilot kit lots were assembled from three lots of raw materials including capture antibody, detection antibody and
calibrator. The performance of the three lots were compared using the optimized assay diluent and protocol. The signals and %CV were

averaged across all plate runs for each lot. The calculated LLODs and Hill slopes are derived from representative runs. The performance is highly

reproducible across the three pilot kit lots.
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Figure 3. BioLegend Assay : Three pilot kit lots were assembled from three lots of raw materials including capture antibody,
detection antibody and calibrator. The performance was reproducible across the three pilot kit lots.
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Figure 2. Analysis of Controls. The nominal
levels of alpha-synuclein in control samples
were determined with three pilot kit lots of

-
7 Z m- the MSD assay. Controls were either

§. £ recombinant, full-length alpha-synuclein
§ £ spiked into diluent (diluent-based) or

] i endogenous levels from three well-

H &= characterized human CSF samples (CSF-

based). Each point is a “run’. Vertical lines
separate the three pilot kit lots and dashed
lines indicate +20% of the nominal values.
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Figure 4. Analysis of Controls. The levels of alpha-synuclein in control samples were determined with three kit lots of the BioLegend
assay. Controls were either recombinant, full-length alpha-synuclein spiked into diluent or endogenous levels in three well-
human CSF samples. Tabular data shows the values from each kit lot as a percentage of the expected concentration.

Assessment of Pre-analytical Variables

MRM-Mass Spectrometry Assay Development

Assessment of Collection Gradient in CSF
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