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This lecture will focus on several different aspects cell signaling and the mass spectrometry technologies developed to study them.  By using electron transfer dissociation (ETD)-tandem mass spectrometry it is now possible to analyze intact proteins on a chromatographic time scale (1 protein/2–5 seconds).  Proteins are converted to gas-phase, positive ions by electrospray ionization and then allowed to react with fluoranthene radical anions.  Electron transfer to the multiply charged protein promotes random fragmentation of amide bonds along the protein backbone.  Multiply charged fragment ions are then deprotonated in a second ion/ion reaction with the carboxylate anion of benzoic acid.  The m/z values for the resulting singly, doubly, and triply charged ions are used to read a sequence of 15–60 amino acids at both the N and C termini of the protein.  This information, along with the measured mass of the intact protein, is used to identify unknown proteins, to confirm the amino acid sequence of a known protein, to detect posttranslational modifications, and to determine the presence of possible splice variants.  Applications of this technology to the study of class I and class II antigen processing pathways, labile posttranslational modifications (phosphorylation and O-GlcNAcylation), and complex patterns of posttranslational modifications on histone proteins that regulate gene expression, silencing, DNA damage repair, and changes of phenotype that do not involve mutation of DNA (epigenics) will be discussed.

