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Over the last several years we have developed and applied new two-dimensional liquid chromatography-mass spectrometry (LC-MS) approaches, along with immunodepletion of high-abundance proteins in order to comprehensively characterize the human plasma proteome.   In the current study, we initially developed an accurate mass and time (AMT) tag database of identified plasma peptides.  Subsequent analyses of plasma samples from individuals with normal glucose tolerance, impaired glucose tolerance, and type 2 diabetes mellitus utilizing capillary LC coupled with Fourier transform ion cyclotron resonance (FTICR) MS and the AMT tag approach resulted in the identification of 87 peptides corresponding to 61 proteins that were differentially expressed (p < 0.05; ANOVA) among the three sample types.  Several of these proteins showed strong correlations to clinical data, such as blood glucose and high-density lipoprotein.
We are improving this approach in several ways: (1) We are extending the AMT tag database with modified peptides that would otherwise be unidentified; for example, we are developing a method for the confident identification of nonenzymatically glycated peptides and proteins, based on boronate affinity enrichment and capillary LC-MS/MS analysis utilizing electron transfer dissociation. (2) We are developing and applying advanced informatics methods that are providing improved protein coverage with reduced false discovery rates. (3) We are implementing technological improvements expected to significantly increase both the measurement sensitivity and dynamic range for planned high-throughput studies relevant to both type 1 and type 2 diabetes mellitus.

