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Magnesium (Mg?") is an essential ion involved in a multitude of physiological and biochemical
processes, and free intracellular Mg?* concentration is maintained below the electrochemical
equilibrium in vertebrate cells. In vertebrate, Mg?* influx channels have been identified but Mg?*
efflux transporters have not been identified. To know Mg?* efflux systems in vertebrate at both the
single cell and whole body level, we focused on renal Mg®* excretion by seawater (SW) fishes. In SW,
Mg** is the second most abundant cation and is present at ~53 mM. Urine Mg?* concentrations of SW
teleosts exceed 90~160 mM, and renal tubular epithelial cells actively secrete Mg®" into the urine
against gradient. Mefugu (river puffer, Takifugu obscurus) is an ideal fish species for such studies
since it is a euryhaline species and is closely related with torafugu (tiger puffer, Takifugu rubripes)
whose complete genome sequence is available. Expression analyses of Na*/Ca** exchanger (NCX)
family (homolog of plant H*/Mg?** exchanger), and solute carrier 41 (Slc41) family (homolog of
bacterial Mg®* channel MgtE) demonstrated that (i) NCX2a and Slc41al are expressed in the proximal
tubule of mefugu kidney, and (ii) the renal expression of NCX2a and Slc4lal are upregulated when
mefugu were transferred from freshwater (FW) to SW. Electrophysiological study of NCX2a
expressed hetelogenously in Xenopus oocyte demonstrated that mefugu NCX2a mediates Na*/Ca?*
exchange but not Na*/Mg?* exchange. These results suggest that NCX2a and Slc41al mediates renal
tubular transepithelial sexcretion of Ca?* and Mg?*, respectively.




