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“Studies and Perspectives of Protein Kinase C:

Phospholipid Degradation Cascade for Cellular Regulation”

Yasutomi Nishizuka

Physiological importance of protein kinase C (PKC) activation in transmembrane
signalling is now well documented and widely appreciated. Although the hydrolysis of
phosphatidylinositol by phospholipase C, that is initiated by either receptor stimulation or
Ca’* gate opening, was once thought to be the sole mechanism leading to the activation of
PKC, there appear to be several additional routes to produce diacylglycerol (DG) which is
needed for PKC activation. The hydrolysis of other phospholipids, particularly
phosphatidylcholine produces DG at relatively later phase in cellular responses, and a
possible involvement of phospholipase D in cell signalling has been postulated. In fact, it is
becoming clear that sustained activation of PKC is a prerequisite for subsequent responses
such as cell proliferation and differentiation. It is also plausible that phospholipase A: is
activated by most of the signals that induce PKC activation. Recent evidence indicates that
several unsaturated fatty acids and lysophosphatidylcholine both greatly potentiate PKC
activation, and thereby contribute to signal transduction through the PKC pathway. Thus,
the signal-induced degradation cascade of membrane phospholipids by phospholipases D
and A: may also take part in cell signalling by prolonging and enhancing PKC activation.
Most results available to date appear to favour PKC itself playing a role in this phospholipid
degradation cascade. The heterogeneity of the PKC family and its possible implications in

cellular regulation will also be summarized.



