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The molecular mechanism of the C-terminal kinesin motor KIFC1 during acrosomal biogenesis in Chinese mitten crab and the acrosomal reaction induced by the calcium ionophore A23187 in octopus
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We applied immunofluorescence, immuno-electron microscopy and Western blot to investigate the function of KIFC1 during spermiogenesis in Chinese mitten crab Eriocheir sinensis. The kinesin superfamily represents a group of molecular motors involved in the transport of various organelles and macromolecules along seminiferous microtubules. Such motor proteins are responsible for the spatial organization and directed movements of organelles in the cytoplasm. Kinesin performs diverse functions, including the transportation of vesicles, organelles, lipid droplets, pigments, chromosomes, protein complexes, RNPs (ribonucleoproteins) and the nucleus, and they also regulate microtubule dynamics. The function of the C-terminal kinesin during spermiogenesis is of particular interest in acrosome biogenesis and nuclear shaping in Chinese mitten crab. We found that KIFC1 mainly localizes around the nucleus, whereas it is present within the nucleus at the spermatogonium and spermatocyte stage. At early spermatid stage, KIFC1 moves to one side of the nucleus and begins to distribute on the nuclear membrane where the proacrosomal vesicle is located. At the middle spermatid, KIFC1 transports proacrosomal granules to form a proacrosomal vesicle. At late spermatid stage, KIFC1 is found on the acrosome which maintains the structure of the acrosome. Immunocytochemical and ultrastructural analyses showed that KIFC1 localizes on the perforatorium. In order to elucidate the function of acrosomal screw, we induced the acrosome reaction (AR) with the calcium ionophore A23187 in Octopus tankahkeei. Gradual changes of spermatozoa were studied using fluorescence and electron microscopy. The AR process included bulging, vesiculation, and dehiscence of the plasma membrane around the acrosome and the nucleus, as well as vesiculation of the mitochondrial sheath. The rigid screw and the inner striation of the acrosome remains intact surmounting the nucleus, suggesting that these two structures are functional during fertilization. Fluorescence microscopy revealed that the detached mitochondrial sheath usually gave weaker and more dispersive signals than the joint ones. Intense energy release might promote the detachment of the mitochondrial sheath.
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