SERS-based Immunosensor for Sensitive Detection of Cancer Protein Biomarkers in Serum
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Cancer is one of the most life-treating diseases worldwide. There is a great interest to detect and monitor cancer biomarkers such as circulating proteins, cells and exosomes in serum or blood in medical diagnostics and therapies. Recently, there is a great attention on the development of simple, fast and sensitive detection methods for the circulating protein biomarkers [1]. Surface-enhanced Raman scattering is one of the promising techniques for the detection and monitoring the circulating proteins due to its sensitive and multiplexing capability [2].  SERS-based immunosensor is widely used for the medical diagnostics and detection of biological molecules, and structures.  In this study, SERS-based immunosensor is developed for the detection of circulating cancer protein biomarkers such as human epidermal growth factor receptor 2 (HER2), mucin 4 (MUC 4), and prostate-specific antigen (PSA). For this purpose, layer-by-layer assembly method is used to modify natural diatomite surfaces with AgNPs to obtain SERS active platform as an immunosensor substrate. The prepared surfaces are modified with the specific antibodies to capture HER2, MUC4 and PSA antigens. Then, SERS tags are prepared having different Raman active molecules to obtain SERS signal in the presence of target proteins. Finally, SERS measurements are obtained when the sandwich form occurs.  As a result of the measurements, it is possible to detect protein biomarkers down to 0.1 ng/mL. In conclusion, we developed a fast, simple, inexpensive, and sensitive method for the detection of circulating cancer protein biomarkers in serum. The developed SERS-based immunosensor can be used for the detection of circulating biomarkers.
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