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Cell-cell fusion is a differentiation process essential for the development and maturation of the
placenta, muscle and bone in humans, but common mechanisms underlying the intracellular
remodeling for fusion in various cell types are almost unknown. We found that
forskolin-induced syncytium formation of BeWo cells was accompanied by calponin 3 (CNN3)
phosphorylation. Depletion of CNN3 enhanced multinucleation, suggesting CNN3 to be a
negative regulator of trophoblast cell fusion. Phosphorylated CNN3 dissociated from actin
cytoskeletons in multinucleate cells. The phosphorylation sites were located at Ser293 and
Ser296 in the C-terminal region, which is unique to CNN3 in the CNN family, and deletion of
this region or site-specific disruption of Ser293/296 suppressed syncytium formation.
Moreover, overexpression of these mutants also inhibited C2C12 myoblast cell differentiation
represented by fusion, cell elongation and myotube formation. These results implicate that
CNN3 phosphorylation in a mechanism of cellular fusion common to different cell lineages.
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