Development of Fluorescent SERS-Dot for Easy Tracking and Multiplexing 
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Surface-enhanced Raman scattering (SERS) holds great potential as a sensitive and selective signal transduction method for the identification of biological or chemical molecules. The narrow, well-resolved bands allow simultaneous detection of a large number of biological molecules or chemical analytes. In addition, the use of nanoparticles as labels in biomolecular detection in place of conventional molecular fluorophores has led to improvements in sensitivity, selectivity, and multiplexing capacity. Recently, we have introduced surface enhanced Raman spectroscopic tagging material (SERS dots) composed of silver nanoparticle-embedded silica spheres, which could be successfully applied to multiple targeting on cellular membrane [1]. In this study, we have developed fluorescent surface enhanced Raman spectroscopic tagging material (F-SERS dots) composed of silver nanoparticle-embedded silica spheres with fluorescent organic dye and specific Raman labels for multiplex targeting, tracking, and imaging of cellular/molecular events in the living organism. 
Silica core of ca. 120 nm was used as a base material and silver nanoparticles were implemented on the surface of silica core as SERS substrate. Raman label chemicals were adsorbed on the surface of silver nanoparticles followed by further silica encapsulation with TEOS and organic dye such as FITC and AF647 to allow fluorescent signals as well as SERS signals.  Then silica surface of the nanoprobe was bio-conjugated with antibodies specific to targets. Owing to the high sensitivity of fluorescence the targeted locations can be easily tracked by routine microscope, and succeeding Raman scanning allows multiplexing of biological targets. This strategy was successfully applied to apoptosis of cells utilizing specific target antibodies (BAX and BAD) and detection of bronchioalveolar stem cells in murine lung utilizing three cellular proteins including CD34, Sca-1, and SP-C [2]. Our results clearly demonstrate that F-SERS dots can be easily applicable to multiplex analysis of diverse cellular/molecular events important for maintaining cellular homeostasis.
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