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© Abstract

Introduction: The human alpha-synuclein protein is well-studied in Parkinson’s disease (PD); it aggregates to form
toxic soluble oligomers (i.e., protofibrils) and insoluble fibrils known as Lewy bodies (LBs). Alpha-synuclein
pathologies are also prevalent among patients suffering from dementia. Alpha-synuclein has been detected in
cerebrospinal fluid (CSF), serum, plasma, and whole blood, which highlights its potential as a biomarker for disease.
A biomarker that can be detected during the pre-symptomatic or early active stages and/or distinguish PD from other
neurodegenerative conditions could significantly impact the selection of patients for clinical trials, and ultimately
inform treatment options. In this study, we describe the development and validation of an immunoassay for detection
of alpha-synuclein in human CSF, saliva, serum, plasma, and whole blood.

Materials and Methods: The assay was developed using MSD’s MULTI-ARRAY® technology. Antibodies targeting @
the human alpha-synuclein protein were selected to maximize assay sensitivity and specificity. Analytical validation
was performed across three independent kit lots to confirm consistency, accuracy, and precision. \We optimized the
assay to minimize matrix interferences and verify compatibility with human CSF, saliva, serum, plasma, and whole
blood.

Results and Discussion: The MSD® human alpha-synuclein assay demonstrated excellent sensitivity, precision,
and inter-lot reproducibility. Precision and accuracy were determined from artificial and human CSF control samples
with typical intra-plate CVs of < 10%. Measured levels of alpha-synuclein in all matrices fell within the quantitative
range of the assay and were consistent with literature reports. Dilution linearity and spike recovery testing
demonstrated minimal matrix effects and accurate quantitation. Calculated concentrations of serially-diluted and
spike samples recovered within 80-120% of expected values. The assay exhibited < 0.1% cross-reactivity to beta-
and gamma-synuclein proteins.

Conclusion: MSD has developed and validated an assay to measure alpha-synuclein in human CSF, serum,
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Samples of human CSF (n=5), saliva (n=10), whole blood (n=5), serum (n=5), and plasma (n=5) were acquired following
Parkinson’s Progression Markers Initiative (PPMI) guidelines and tested on the U-PLEX human alpha-synuclein assay.
Recombinant alpha-synuclein protein was spiked into each sample at various concentrations. Expected concentrations were
based on the endogenous values plus the spiked amounts. Recovery at each spike level was calculated relative to the
expected concentration. Results for CSF and serum samples are shown. Dotted lines represent guard bands of 20% below
and above the expected concentration. Results are representative data from two kit lots.
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intensity of emitted light is measured, providing a quantitative measure of analyte in the sample.
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Human Alpha-Synuclein Diluent-based Controls
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Alpha-synuclein levels were measured in diluent-based controls (n=3). Controls were produced by spiking nominal quantities
of alpha-synuclein calibrator into a diluent designed to serve as artificial CSF. Left: Diagram showing the target
concentrations (8-fold, dilution-adjusted, dotted lines) of the controls in relation to the typical calibration curve. The control
levels were selected to span the quantitative range of the assay. Right: Measurements were made across three kit lots using
multiple analysts and plates during 77 runs over a five-month period. Horizontal lines represent guard bands of 20% above
and below the assigned concentration. Vertical lines separate runs between the different kit lots. Bottom: The precision
results for the controls are presented in a tabular format. Reported concentrations are adjusted for sample dilution.

MSD GOLD Small Spot Streptavidin Plate
_
T .

© Standard Curve and Assay Protocol

© Measurement of Human Samples
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Samples of human CSF (n=5), saliva (n=5), whole blood (n=5), serum (n=5), and plasma (n=5) were
serially diluted in assay diluent. Measured concentrations were corrected for dilution factor.
Recovery at each dilution was calculated relative to the target sample dilution. Results for CSF and
serum are shown above. Dotted lines represent guard bands of 25% below and above the expected

concentration. Results are representative data from two kit lots.
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