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PROTEOMIC MARKERS OF CANCER USING A NATURAL GLYCOPROTEIN MICROARRAY APPROACH

David M. Lubman

Department of Surgery, The University of Michigan Medical Center
Ann Arbor, MI 48109

Cancer of the pancreas represents one of the most deadly forms of human malignancy for which early detection is the only successful means to increase patient survival. A glyco-microarray approach will be used to search for early detection biomarkers of pancreatic cancer in human plasma. We use a multi-dimensional liquid phase fractionation of intact N-linked plasma glycoproteins previously isolated by lectin affinity columns. The multi-dimensional fractionation will involve nonporous chromatography to separate the glycoproteins and liquid capillary isoelectric focusing to separate protein isoforms, thus providing a means to collect isolated glycoforms in liquid phase for further analysis. UV absorption detection will allow profiling of changes between cancer versus control. Proteins of interest will be identified by mass spectrometry. These fractions will be spotted on nitrocellulose-coated microscope slides to produce a natural glycoprotein microarray, and will be interrogated by various fluorescently-labeled lectins to probe each microarray spot for the presence of different glycan moieties. Plasma samples from cancer and normal patients and patients with inflammatory lesions will be analyzed to search for changes in patterns that reveal specific glycan structural changes that occur during cancer progression. Glycoproteins that reveal such changes will be analyzed by QIT-TOF (MALDI-MSn) mass spectrometry to examine the detailed changes in glycan structure that may serve as biomarkers of cancer. Initial analysis has been performed on a training set of 10 samples each from cancer and normal patients and from patients with related inflammatory lesions to identify such potential markers. Novel software has been used to analyze both these arrays and the testing sample set. Based upon PCA analysis these methods provide a means to identify glycoprotein based markers for early detection of cancer. While these biomarkers may be glycoproteins of relatively high abundance in plasma, it is shown that the biomarkers may themselves be very specific based upon changes in glycan structure. It is shown that panels of these biomarkers can be used together in order to increase the sensitivity and specificity of the methodology.









