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Calcium dynamics in the regulation of flagellar movement of swimming spermatozoa

Shingyoji, Chikako
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Flagellar movement of the sea urchin sperm is regulated by intracellular Ca2+. To
study the mechanism of Ca2+ dynamics underlying flagellar movement, we analyzed the mechanosensory behavio
ural responses. In the presence of 10 mM Ca2+, the sperm swim in circular paths (C). When a mechanical sti
mulus was applied to the head, the sperm showed a series of flagellar responses, consisting of a stoppage
of beating (Q) and a recovery of swimming in a straight path (S), followed by swimming in a circular path
again; as the result the sperm avoided the obstacle. Ca2+-imaging showed that the intracellular Ca2+ was h
igh in the Q and the early sta?e of S, and gradually decreased after that. The Ca2+ influx was induced b
Ca2+ channels and the Ca2+ efflux was induced by a flagellasialin-related Ca2+-efflux system, PMCA and the

NCKX. Separate experiments revealed that the initiation of flagellar movement of the sperm was regulated
by the intracellular Ca2+ through the Ca2+ stores.
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