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Is the sequential model for regulated exocytosis really correct?
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Regulated exocytosis has evolved as the main means of intercellular
communication. It is generally assumed that vesicles must first dock at the plasma membrane and then
undergo preparatory priming reactions before thex become fusion-competent. However, the functional
relationship among docking, priming, and fusion has not been sufficiently explored. In the present study,
we visualized each individual step in living cells, and showed that docked granules are fusion-reluctant
but fuse with the dissociation of a docking factor by recruiting a priming factor, after the
stimulus-induced Ca2+ increase. These findings suggest that stable docking is neither a prerequisite nor
a dead-end for fusion, but instead represents a temporal fusion-reluctant state to inhibit spontaneous
fusion, whereas priming is not a step to acquire fusion competence before stimulation, but instead occurs
after sensing a stimulus-induced Ca2+ increase.
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