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Mitochondrial subcellular distribution is important for the development of
dendritic arbors in the mouse neocortex
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Mammalian neurons develop complex dendritic arbors, which are essential for
information processing. The mechanisms underlying dendritic arbor development,
however, are poorly understood. Here I examined whether the mitochondria
located in dendrites are involved in arbor development in the mouse neocortex. I
labeled mitochondria of embryonic cortical neurons using in vivo electroporation, and
observed their cytoplasmic distribution during embryonic and postnatal development
in the fixed tissue. I find that mitochondria are abundantly distributed in developing
dendrites. Additionally, reducing mitochondrial content in dendrites by manipulating
Dynamin-related protein 1 (Drp1) or Mitofusin 1 (Mfn1), which regulates
mitochondrial fission and fusion, respectively, is accompanied by enhanced dendritic
branching. This effect persists at the third postnatal week. Manipulation of Mfn1
does not disrupt Golgi distribution, mitochondrial function, cell viability, neuronal
migration or axon projection. In conclusion, these results suggest that
mitochondrial disposition in dendrites is required for limiting branching, which
implies the involvement of dendritic mitochondria in the regulation of branching.
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