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In this study, we focused on the evolution of hatching enzymes, which are
essential for the hatching of oviparous vertebrates, and their producing cells, hatching gland
cells. Our results comprehensively elucidate the molecular evolution of the astacin family,
including hatching enzymes, across vertebrates. Additionally, we identified the genes associated
with egg protection in fish and elucidated their evolutionary patterns, thereby linking the
evolution of fish reproductive strategies and ecological adaptation. Furthermore, to investigate the

differentiation cascade of hatching gland cells, we successfully generated and established multiple
mutant zebrafish lines.
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