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Rhag and Rheg (Benjelloun et al. 2005; Bakouh et al. 2006).

E (o] Recently, the Rh proteins and their functional significance have been examined
TH GY in fish. In an elegant study on the pufferfish Takifugu rubripes, Nakada et al. (2007a)
PHYSIOLO identified four Rh protein homologues (fRhag, fRhbg, fRhegl and fRheg2) that
OF FlSHES mediated methylammonium transport when expressed in Xenopus oocytes. In situ
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hybridization and immunohistochemistry rly demonstrated that not only were
the Rh proteins located on the gill, they possessed an orientation nearly identical to
that found in mammalian kidneys (Fig. 2). While fRhag was localized to pillar cells,
fRhbg and fRhcg2 were located on the basolateral and apical surfaces, respectively,
sion of fRhegl was detected only on the apical sur-

of the pavement cells.

Control face of mitochondria-rich cells, where it may be acting in concert with basolateral
in Vertebrates Na* /K*-ATPases to actively excrete ammonia (Nakada et al. 2007a). Rather than
@ indiscriminate diffusion, ammonia may be following a specific pathway through the
gill tissue from blood to water.
e Rh proteins now have been found also in the gills of rainbow trout (Nawata
James B. Claiborne D Springer et al. 2007), mangrove killifish (Hung et al. 2007), and zebrafish (Danio rerio)
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(Nakada et al. 2007b). Furthermore, their expression is inducible, and responsive to
changes in the ammonia load. For example, the onset of ammonotely during devel-
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