Smart optical assay based on novel bioorthogonal SERS nanoprobes for the ß-amyloid peptide quantification
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[image: ]To date, the early diagnosis will likely to be the most effective therapy for Alzheimer’s disease (AD) since it can ensure timely pharmacological treatments that can reduce the irreversible impairment while delaying the AD symptoms.[1] Amyloid β-peptides (Aβ) are recognized as key pathological AD biomarkers present in different biological fluids, but their detection still relies on expensive or low-accuracy assays. In this context, optical detection techniques based on surface enhanced Raman spectroscopy (SERS) through advanced nanoconstructs have gained rising attention for the development of alternative methods for the targeting of Aβ peptides in fluids.[2] Here, a multilayered nanoprobe constituted by bioorthogonal Raman Reporters (RRs) embedded within gold nanoparticles  (Au@RRs@AuNPs) has been developed and successfully validated for specific detection of ß- amyloid peptide (Aß) in the human cerebrospinal fluid (CSF) with accuracy in the clinical range of interest, high selectivity and sensitivity down to pg/ml. These are guaranteed by the intrinsic properties of the bioorthogonal RRs working in the Raman background-free spectral region and remaining stable within the two layers of gold, a key point for quantitative SERS. Then, the selective aggregation behavior in the presence of the targeted analyte is exploited for Aß quantification considering that its concentration is proportionally reflected in Raman intensity changes. Finally, the proposed nanoplatform combines the typical speed of Raman measurements, providing high specificity and sensibility and representing a significant step ahead of the state of the art on SERS for clinical analyses.

Figure 1. Graphical scheme representing the working principle of multilayered RRs@AuNPs for the early-stage detection of Alzheimer’s Disease through the screening of Aβ (1-42) in the cerebrospinal fluid.
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