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A targeted population proteomics screening (using novel high throughput affinity mass spectrometry (MS) technologies) was performed to identify proteins that displayed unique characteristics in discriminating between plasma samples from healthy and diseased (persons treated for myocardial infarction (MI)) individuals (96-samples in total).  Two biomarker candidates were identified using this top-down affinity targeted approach.  The first was a 12-kilo Dalton (kDA) acute phase protein, which is known to up regulate during inflammation in a similar manner as C-reactive protein (a widely utilized clinical protein biomarker).  The second biomarker marker was a unique modification of a 13-kDa protein.  This modified form appeared highly expressed only in the cardiac samples.  A multiplexed cardiac panel was then engineered, by creating affinity MS devices to selectively assay for both the acute phase marker and the 13-kDa protein variant in a single analysis. Also included in this panel was myoglobin, a clinically accepted biomarker of cardiac function.  This tri-plexed mass spectrometric immunoassay was then gauged against the same sample population.  Resulting normalized MS data were then challenged with a Random Forrest Algorithm, which determined that by using either or both of these new biomarkers with myoglobin greatly increased the clinical sensitivity and specificity for diagnosing MI than with myoglobin alone.  This study marks the first application of multiplexed MS based immunoassays for disease diagnosis, as well as the use of clinically established biomarkers along side proteomic-derived targets.

