MARKERS FOR T2DM, RISK OF T2DM AND APTAMER ARRAY DIAGNOSTICS
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We have been utilizing a family of ultrasensitive multiplex fluorescent detection dyes, developed by our group, in a two-dimensional gel format with reverse phase prefractionation and parallel liquid state isoelectric focusing (IEF) prefractionation for liquid chromatography/mass spectrometry (LC/MS) to seek biomarkers in the plasma proteome and peptidome for early warning of type 2 diabetes mellitus (T2DM).  The 14 most abundant proteins are depleted using a MARS-14 immunoaffinity column (Agilent); less abundant proteins are desalted and subfractionated (with a high-recovery Agilent macroporous C18 RP column) into 7 subfractions, each with good pI and size distribution.  We have used three-color fluorescent labeling, with a pooled internal standard, to simultaneously label samples from people with T2DM, metabolic syndrome, and controls.  The labeled samples are mixed and separated on broad and narrow range IEF and two-dimensional gel electrophoresis.  The dynamic range of fluorescent detection is expanded by merging gel images taken at low and high sensitivity and analyzing the ratios of each protein.  We are currently detecting about 16,000 protein species and about 200 substantial protein differences between the control and patient samples.  We are working to improve the efficiency of gel to mass spectrometer transfer for protein and isoform identification, using targeted spot electroelution, microfluidic digestion, and direct LC-MS/MS analysis on a microfluidic LC system (Agilent ChipCube) using collision-induced dissociation and electron-transfer dissociation (Agilent XCT Ultra) and quadrupole time-of-flight.  Differences in the control and patient peptidomes are being analyzed with size fractionation, differential fluorescent detection, and LC-MS/MS.  Aptamer array diagnostics appears effective, robust, and a relatively inexpensive method for validation of candidate biomarkers discovered.
