s-MARSA: A Novel Assay for Quantifying Biomarkers in Parkinson’s Disease and Schizophrenia pharmacotherapy monitoring
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Abstract (300 word limit)
Parkinson’s disease (PD) and Schizophrenia belong to different categories of neurological disorders characterized by imbalances in dopamine levels. While PD is a low dopamine neurodegenerative disorder, Schizophrenia is considered a high dopamine psychiatric disorder. Pharmacological interventions to regulate dopamine concentrations in the mid-brain leads to unintended consequences. Parkinson’s disease patients may experience psychosis due to dopamine levels overshooting their physiological range, whereas Schizophrenia patients may develop extra-pyramidal symptoms. Currently, there is a lack of validated methods to monitor side effects in these patients. Recently, Apolipoprotein E and α-synuclein have emerged as protein biomarkers that exhibit an inverse relationship with mid-brain dopamine concentrations. We have developed a novel approach sensitive magnetic nanoparticles assisted rapid sandwich assay (s-MARSA) to detect Apolipoprotein E in CSF and α-synuclein in both CSF and serum. The immunoassay works on the principle of magnetic nanoparticle functionalized antibody for target protein enrichment and enzyme mediated signal amplification. The values obtained through s-MARSA shows a strong correlation with those obtained through ELISA, a widely accepted detection method. Moreover, s-MARSA exhibits a broad detection range, with a lower detection limit and can be performed within an hour, requiring only a small sample volume. Clinically α-synuclein levels correlates with the disease scoring scale Unified Parkinson’s Disease Rating Scale (UPDRS) & Brief Psychiatric Rating Scale (BPRS) and Treatment duration of Parkinson’s disease and Schizophrenia patients. The developed s-MARSA method hold promise as a valuable tool for the detection of biomarkers offering clinical utility in monitoring of pharmacotherapy in PD and Schizophrenia patients.
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Neelam is a highly motivated and dedicated researcher who has made remarkable strides in the field of biochemistry. With a Bachelor’s and Master’s degree in Biochemistry, Neelam has shown a passion towards scientific research and discovery. During the Master’s dissertation program, Neelam focused on investigating the protein ARL15, which has been associated with rheumatoid arthritis. Through research and experimentation, Neelam successfully characterized the protein and made significant advancements by identifying inhibitors against it. Currently pursuing a Ph.D., Neelam is devoted to developing a point of care diagnostics system that monitors treatment side effects in patients with Parkinson’s disease and Schizophrenia. This research demonstrated Neelam’s commitment to improving the lives of individuals suffering from neurological disorders, aiming to enhance their quality of life and ensure effective treatment management.
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