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2-D LIQUID SEPARATIONS, MICROARRAYS AND MICROPROTEOMICS FOR MAPPING CHANGES IN DISEASE STATES

David .M. Lubman, Diane M. Simeone, David E. Misek, 
Kerby A. Shedden, Tasneem H. Patwa, Hye-yeung Kim, Yanfei Wang, Nacy L. Dai, Jia Zhao, Manoj Pal, Paweena Kreunin & Yinghua Qiu

University of Michigan, Ann Arbor, Michigan, USA
dmlubman@umich.edu
A 2-D liquid separation technique for mapping the protein content of cells and bio-fluids will be described. This involves fractionation of intact proteins using chromatofocusing as a pI based separation in the first dimension followed by nonporous RP-HPLC. This method can produce a protein map from human cells where nearly 2500 bands can be observed. On-line ESI-TOF MS can be used to measure the molecular weight value of the intact proteins and protein collection with subsequent tryptic digestion and MALDI-MS/MS can be used to identify the bands. A natural protein microarray approach can be used to search for posttranslational modifications. The collected protein bands are spotted onto nitrocellulose coated glass slides to produce a microarray which can be hybridized against PTM indicator dyes or antibodies. A phospho-specific dye can be used to locate changes in phosphorylation and LC-ESI-MS/MS can be used to locate phospho-sites for these selected proteins. Alternatively, a lectin column can be used to pre-concentrate glycoproteins which can be detected by a glyco-dye or by lectin fluorescent probes. Different lectins can be used to probe different glycan structures in the proteins. These methods can be applied to tissues or plasma/serum samples and applications to various types of cancers and oxidative damage in diabetes and radiation damage will be discussed. Ultimately, recent attempts to produce a micro-proteomics version of these methods will be shown. The use of micro-proteomics for analysis of small amounts of tissue <10 ug in applications to tumor stem cells and mouse tumors will be presented.
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