
















 

 

or more intermediate steps occur between the two events. As suggested above, one of these steps 
may consist in the Ca2+ release from cortical stores and in the following activation of the current 
by both NAADP and Ca2+ or, more likely, a Ca2+-dependent protein. On the basis of our 
findings, we speculate that the tight coupling among these processes requires a dynamic turnover 
of actin filaments, whose impairment by cytoskeleton manipulation strongly affects both the 
Ca2+ current and the Ca2+ wave. It remains to be elucidated whether the NAADP receptor in 
starfish oocytes is the same 120-kDa receptor that has been solubilized from homogenates of sea 
urchin eggs (47). 

The activation of NAADP receptors is the trigger for the Ca2+ wave observed at fertilization of 
Asterina pectinifera oocytes (10), a result that has recently been confirmed also in sea urchin 
eggs (20). A further confirmation of the role played by NAADP at fertilization comes from the 
finding that sea urchin spermatozoa contain micromolar concentrations of NAADP (48). The 
Ca2+ response to NAADP in mature starfish oocytes, i.e., oocytes that have been challenged with 
the maturing hormone 1-methyladenine for ~50 min before sperm addition, still consists in Ca2+ 
influx, which is then amplified by InsP3 and ryanodine receptors by CICR (9). It is, therefore, 
likely that the Ca2+-permeable current activated by NAADP in starfish oocytes is involved in the 
fertilization potential, the cortical flash, and the Ca2+ wave observed at fertilization of starfish 
oocytes. 
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