Immunosensor for alpha-synuclein detection in Parkinson’s Disease
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Parkinson’s disease (PD) is a neurodegenerative disorder and one of the leading causes of death
worldwide [1]. The principal neuropathological defining hallmark of PD is the presence of Lewy bodies
mainly composed of aggregates of alpha-synuclein (a-syn) [2]. This protein is a specific PD biomarker
that, when detected early, can contribute to an effective PD treatment application. Immunosensors
are analytical platforms that can detect disease biomarkers with great accuracy [3]. Thus, a selective
and sensitive immunosensor to detect a-syn protein based on a standard screen-printed gold
electrode is proposed herein. The sensor assembly was done through three different and sequential
steps: (1) incubation with 3-aminophenol (3-AMP) to promote the amination of the gold electrode
surface; (2) incubation with the a-syn antibody; and (3) bovine serum albumin application to avoid
non-specific binding. The electrochemical characterization and surface modification was analysed
through cyclic voltammetry, electrochemical impedance spectroscopy, and square wave voltammetry
techniques. Finally, the performance of this immunosensor was assessed using several calibration
curves with standard solutions. The final immunosensor exhibited a linear response from 7 pM to 70
nM. On balance, this immunosensor was characterized as a sensitive, selective, and reproducible
platform, with great potential for real sample analysis.
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