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Mass spectrometry (MS) offers the possibility to identify, quantify, and monitor changes in previously encountered biological molecules and to determine the structures of unknowns, even in complex mixtures.  Posttranslational modifications (PTMs) of proteins strongly affect their interactions and activities, distribution, and turnover, yet many PTMs are labile under normal MS conditions.  We are therefore developing methods to minimize loss of labile groups and allow consideration of potential modifications during processing and interpretation of MS data.  Our approaches include optimized multidimensional sample preparation protocols that yield information on PTMs, such as cysteine oxidation, and refinements of instrumental and data-handling methods.  Derivatization prior to MS analysis can add information, facilitate separation, and lower detection limits. For matrix-assisted laser desorption/ionization (MALDI)-MS, optimum dissipation of excess energy deposited during the desorption/ionization process can be achieved at a pressure of 1 to 10 mBar, thus maintaining the usual high performance of the MS system; we introduced the term vibrational cooling MALDI to describe this technique.  For analyses carried out with both MALDI and electrospray ionization, selection of the appropriate polarity, charge state, and methods for ion cooling and trapping can prove advantageous.  Established and newer methods for dissociation of ions enable tailored investigations of structural details.  Applications of these techniques to structural determinations that can be relevant to diabetes research will be discussed. 
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