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P19 cells are embryonal carcinoma cells that serve as a model for studying differentiation processes including commitment to cell lineage. We have studied P19 cells following activation of neuronal and glial differentiation. The potential of these cells to mature and efficiently release neurotransmitter (NT) was established in our lab. We discovered that several variables, most notably, cell density and various neurotrophic factors affects neuronal maturation, survival and most surprisingly, the choice of NT phenotype. We showed that P19 mature to functional cholinergic neurons but also to glutamatergic neurons according to culture manipulation protocols. Those changes are associated with changes in gene expression. A large-scale holistic view on gene expression was obtained by DNA chip technology. Several predicted but some novel signaling cascades are activated a result of manipulating the culture by neurotrophins and by elevating the cell density. We have observed that NT phenotype acquisition in P19 cells is mediated by cell-cell contact and hypothesized those cell surface proteins to be essential for consolidation of NT phenotype switch. We have used proteomics approach to focus on the relevant membranous proteins and applied comparative 1D and 2D analyses to isolate specific target proteins. Membranous proteins were isolated from P19 cells that were maintained in varying culturing conditions that support cholinergic vs. glutamatergic phenotypes. Membranes were collected at different time windows following neuronal induction. Differentially expressing proteins were excised and sent to Mass-spectroscopy analysis. The analysis is based on MALDI and Electrospray mass spectrometry (ES-MS). Currently, over 30 proteins were successfully analyzed by such methodology. Using 2D gels we were able to improve detection level and could identify relatively low expressing proteins. Some proteins were identified multiple times in independent experiments. Most intriguing proteins are a variant of Drebrin - a putative dentritic-shaping molecule; Prohibitin that signifies post-mitotic cells; and several cytoskeletal-signaling molecules. Surprisingly, we observed marked changes in expression of a large group of heat shock proteins and their regulators along maturation of the neurons. The importance of a global unbiased proteomics view on developing neurons will be discussed. 
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