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Historical perspectives and current questions on axonal transport mechanisms & regulation

The axonal transport of organelles has historically served as both a simple system in which the motors and tracks for movement were elucidated, and also a complex system in which the roles of signaling, physiology and development in controlling traffic have been studied.  I will review the elucidation of the basic components of the force-generating system for axonal organelle transport and then lay out the basis for several important elements that remain to be fully understood: (1) how are anterograde and retrograde populations of organelles marked or distinguished? (2) how are stationary and motile populations of organelles related to one another?  (3) how is axonal organelle traffic related to synthesis, biogenesis and turnover? (4) how is cell signaling marshaled to control organelle traffic in an immense and non-uniform cell?  We have some general ideas about all of these, and progress continues to be made, but the important mechanistic details are proving to be elusive.
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