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Mitochondrial shape determination mechanism with phosphorylation and
dephosphorylation process
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The unique shape of mitochondria is dynamically changing and has attracted
attention for its relationship with cellular metabolic functions. However, the molecules and
mechanisms responsible for regulating the unique shape are not clear. Mitochondria undergo a rapid
morphological change after uncoupling with CCCP, and we have reported that such changes are a
dependent on surface tension and finally form stomatocyte shape that are most stable structure with
high surface/volume ratio. We therefore analyzed the effect of kinase and phosphatase inhibitors on
this morphological change. The results suggest that the unique elongated mitochondrial morphology is

maintained when phosphorylation is increased, while the morphological maintenance mechanism is
disrugted and stomatocyte formation is promoted when phosphorylation is decreased. Hence, we find
phosphorylation and dephosphorylation process involved in mitochondrial morphology determination.
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