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Molecular mechanisms of sperm evolution associated with changes of fertilization
modes in fish
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We investigated sperm morphology and motility of 10 marine fishes including
fish groups that comprise both non-copulatoryand copulatory species within closely related species.
Sperm heads of copulatory species were significantly longer and slender than those of non-copulatory

species. Sperms of the copulatory species were motile only in the isotonic solution, whereas sperms
of the non-copulatory species were motile in seawater. This result demonstrates for the first time
that sperm head morphology and motility may have evolved adaptively along with changing of the
fertilization modes. To clarify the mechanisms of sperm evolution associated with changes of the
fertilization modes, proteome analysis was performed using spermatozoa and seminal plasma of
copulatory and non-copulatory sculpin species. The seminal plasma proteins differed greatly between
copulatory and non-copulatory species, and these proteins were identified to play a role in immunity
and protection against metal ions.
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