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Abstract:

The motility of mitochondria allows cells to regulate the fusion, fission,
and distribution of mitochondria. In neurons, the need for mitochondrial
movement is particularly great because the vast majority of the cell
volume and of cellular energy expenditure occur in the axons and
dendrites that can extend a meter or more from the nucleus. This
presentation will discuss the diverse mechanisms by which
mitochondrial motility is regulated in both neuronal and non-neuronal
cells. The motor complex that attaches the kinesin and dynein motors
to the mitochondrial surface is the control point for regulation by
cytosolic Ca2+, glucose and mitochondrial damage. Regulation of this
complex appears to be an early step in preparing damaged
mitochondria for clearance by mitophagy and the relevance of this
pathway for Parkinson’s disease will be discussed. Finally, because
mitochondria must stay clear of the spindle apparatus in order for cells
to proceed correctlythrough mitosis, regulation of this complex also
plays a crucial role in mitotic cells.
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