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Wound repair of cell membrane is a vital physiological phenomenon. In our body, defects
in cell membrane repair may cause muscular dystrophy, diabetes, vitamin deficiencies and
inflammatory myopathy. We examined wound repair in Dictyostelium cells by using a
laserporation, which we recently invented. We examined the dynamics of wound repair
using influx of fluorescent dyes such as propidium iodide (PI) and FM1-43 in presence and
absence of extracellular Ca®*. After wounding, the influx of both dyes did not cease in
presence of EGTA, a chelating agent of Ca?*, whereas it ceased within a short time in the
presence of Ca?*. We also observed the influx of Ca?* from the external medium by using
the cytosolic Ca®* sensor after wounding. We found that the influx of Ca?* through the
wound pore was essential for wound repair. Annexin and ESCRT components
accumulated at the wound site upon wounding as previously described in animal cells.
Influx of fluorescent dyes finally ceased in mutant cells deficient in annexin and ESCRT
components. Therefore, we concluded that annexin and ESCRT are not essential for
wound repair in Dictyostelium cells. We discovered that calmodulin accumulated at the
wound site upon wounding, depending on the influx of Ca®*. Influx of fluorescent dyes did
not cease in presence of W7, an inhibitor of calmodulin. W7 also inhibited the
accumulation of annexin and actin at the wound site. Therefore, we concluded that
calmodulin is essential for wound repair. From the FM dye influx experiments, we found
that some membrane accumulated at the wound site to plug the wound pore, depending
on Ca®" influx and calmodulin. We searched for the source of this membrane using
markers of Golgi-derived vesicles, lysosome, endoplasmic reticulum, and recycling
endosomes, but none of them accumulated at the wound site. Therefore, it is unlikely that
preexisting vesicles are the source of the membrane plug. In the Pl and FM dye influx
experiments, Pl and FM fluorescence accumulated at the wound site, suggesting that

the cytoplasm including Pl dye was entrapped in newly enclosed (de novo generated)
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vesicles. Together, we proposed a Ca**and calmodulin-dependent two-step model for the
membrane plug formation: after wounding, vesicles are de novo generated to form an

urgent membrane plug, which is then completed by actin accumulation.
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