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In this presentation, a new strategy for ultrasensitive detection of biomolecules with quantification and multiplexing capabilities will be provided, which combines small-molecule-coated gold nanoparticles (AuNPs) and laser desorption/ionization time of flight mass spectrometry (LDI-TOF MS). AuNPs and gold chips are prepared to present capture probes so that target biomolecules in a solution are captured by the AuNPs and the gold chip with a sandwich assay format. AuNPs carry a large number of small molecules, called Am-tags, which afford amplified LDI-TOF MS signals and therefore, allow the ultrasensitive detection of targets. We observed attomolar detections of target proteins in solutions and selective detections of low abundant proteins in cells. Furthermore, relative amounts of target proteins in cells were quantified by using isotope-labeled Am-tag-coated AuNPs. For the multiplexed detection, we designed and synthesized four Am-tag molecules containing 0, 4, 8, 12 isotopes so that they have same molecular properties but different molecular weights. As a model case, we tested four miRNAs, mir-365, mir-142-3p, mir-1207-3p, and let-7c. miRNAs in samples were easily discriminated by observing different Am-tag signals at four different m/z values. In addition, our system showed excellent specificity for the target miRNA with extremely low background signals. We believe that this strategy will provide a biological important tool for accurate, sensitive, rapid, and low-cost multiplexed detection of target biomolecules.
