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The hypothesis of this R21 project was that elevated blood glucose, together with oxidative stress associated with type 2 diabetes and prediabetes, would cause the modification of the abundant plasma proteins albumin and transthyretin.  Albumin was chosen for study because it is the most abundant blood protein and thus is potentially a significant sink for modification reactions.  Transthyretin is an abundant blood protein that also serves as a carrier for retinol-binding protein, which has been associated with type 2 diabetes and obesity in a mouse model.  We used affinity capture methods to isolate albumin and transthyretin separately from plasma samples of normal controls, prediabetic individuals, and individuals with a diagnosis of type 2 diabetes.  The proteins were digested with trypsin and analyzed by liquid chromatography-tandem mass spectrometry (LC-MS-MS) with a Thermo LTQ linear ion trap instrument.  Database searches of the MS-MS spectra with the Sequest and P-Mod algorithms enabled detection of several albumin modifications, including adducts apparently arising from the lipid peroxidation product 4-hydroxy-2-nonenal (HNE) and glycation.  Transthyretin modifications found included previously reported modifications of the single cysteine residue, including a novel Cys-Gly modification.  Quantitation of the modified protein forms detected in normal, prediabetic, and diabetic plasma failed to demonstrate significant differences in levels of any of the modifications tested.  
