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Neuronal cell polarity is pivotal to the asymmetric distribution of signaling complexes during development. This spatial control of signaling plays an important role in the final regulation of gene transcription, which actually guides neurons through divisions, differentiation, and neuroprotection.  Previous work by and others has shown that PKC-e may regulate interactions of signalosomes with the cytoskeleton and transcription. Using the E14/T Embryonic Stem Cell (ESC) line and RT-PCR, we found that while no PKC-e expression was detected in ESCs or embryoid bodies, PKC-e message was first detected after induction of neuronal differentiation with retinoic acid and reached a significant 100-fold increase when stem cells had fully differentiatiated into neurons. This exponential increase was confirmed by immunoblotting and immunocytochemistry with PKC-e-specific antibodies. Deconvolution imaging showed that the subcellular localization of PKC-e was developmentally regulated and in particular that it was polarized towards the major the area of the outgrowth of the major neuronal process. We obtained similar patterns in embryonic (E16) rat hippocampal neurons in culture.  We then examined whether PKC-e affected development in these neurons early in culture, using nucleofection of PKC-e variants, tubulin (TUJ1) immunocytochemistry, and imaging.  We found that both the wild type PKC-e and constitutively active PKC-e significantly induced neuritic length and arborization.  Importantly, the dominant negative, kinase-dead form of PKC-e, increased only the number of bifurcations, suggesting a different role for the kinase and the protein as a scaffold. Taken together these data indicate that PKC-epsilon may play a crucial role in the expression of the neuron-specific gene program (support PENED 03ED778). 
