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 In order for physicians to deliver appropriate treatment to patients suffering from a disease, an accurate diagnosis must first be made. Often, physicians rely upon diagnostic tests which detect and quantify blood biomarkers that indicate the presence of a specific ailment. MicroRNA (miR) nucleic acids are a relatively recent class of potential biomarkers present in serum, plasma, and whole blood. They hold promise as the next generation of biomarkers and therapeutic targets for several diseases, including cancers and infectious diseases. Due to the short length of miRs, traditional methods of detection often cannot be used directly, and alternative chemical modification steps are required.  These steps lead to increased assay complexity and a reduction in the amount of material ultimately available for detection. These drawbacks limit the ability to detect miRs efficiently, especially when present in low quantities. Novel methods are needed to enable the efficient and sensitive detection of miRs so that disease-specific miR biomarker profiles and therapeutic targets can be identified.
Gold nanoparticles combined with DNA (DNA Au-NPs) have been shown to be useful probes for microarray sensing. Importantly, DNA Au-NP labels recognize targets with unusually high selectivity, specificity, and sensitivity. This NU-NSEC research group recently developed a method to bind a short DNA sequence to the end of miRs. This short sequence serves as a universal handle for DNA Au-NP labels, allowing the miR targets to be directly detected from human samples in multiplexed fashion with high sensitivity. 
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Short RNA sequences, known as microRNAs (miRs), obtained from patient blood can be detected on the surface of a glass slide using gold nanoparticles (DNA Au-NP) as labels. Specific miR profiles may serve as the next generation of biomarkers for human disease.
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