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Molecular basis of the hagfish osmoregulatory strategy
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Vertebrates possess a remarkable ability to maintain body fluid balance.
However, the origine and evolution of osmo- and iono-regulatory machinaries remain poorly
understood. In the present study, we focused on hagfishes, which are characterized by omo- and
iono-conforming nature. Combining in vivo salinity transfer experiment and RNA-Seq analysis, we
explored the molecular mechanisms underlying the unique body fluid homeostasis of hagfishes. For
most of the known vertebrate osmoregulatory genes, their counterparts were found in the hagfish
genome; however, some of these hagfish genes, including the genes encoding conventional salt
transporters, are silenced. Therefore, the unique body fluid composition of hagfishes is most likely
attributable to the distinct regulation, rather than the repertoire, of osmoregulatory genes. This
consequently suggests that the ability to maintain body fluid balance was secondarily lost in the
hagfish lineage.
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