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Introduction

The teleost kidney to plays a major role in the excretion of excess divalent ions in seawater and reabsorption of monovalent ions and acid-base regulation in fresh water, respectively.  However, the molecular mechanisms of ion transport in the teleost kidney remain unclear.  The SLC26A is a family of recently discovered highly versatile anion exchangers.  The ten-member SLC26 gene family encodes anion exchangers capable of transporting a wide variety of monovalent and divalent anions.  Some of the family members have been reported to be located in mammalian kidney, and specifically involved in sulfate, chloride, or bicarbonate transport (Mount, D. B. and Romero, M. F., 2003).  There is high possibility that a SLC26A anion exchanger plays a major role in secretion of divalent ions in seawater-adapted fish.  Although the SLC26A6 homolog has been cloned from Japanese eel, and evidence for ion transport in fish kidney has been discovered (Nishimura, H. et al., 1983; Renfro, J. L. and Pritchard, J. B., 1983), the functional, physiological and morphological analysis of the fish kidney has never been studied in fish.  In the present study, full-length SLC26A1 cDNA, which is a known sulfate transporter in mammalian kidney, was cloned.  We found that it is primarily expressed in the trunk kidney of rainbow trout. 

Materials and Methods

cDNA cloning of SLC26 A anion exchanger was performed from seawater-adapted rainbow trout trunk kidney using RT-PCR followed by 5’ and 3’ RACE methods.  Expression of the SLC26A anion transporter was examined in different tissues from seawater-adapted rainbow trout using Northern blot analysis.

Results

A full length of cDNA encoding SLC26A1 (3281 bases), which has been reported as sulfate and oxalate exchanger in mammalian kidney, and the deduced amino acid sequence (693 amino acids) was obtained.  These sequences showed high degrees of identity with SLC26A1 from mammals (Figure 1). 
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Figure 1.  The deduced amino acid sequence of SLC26A1 cDNA cloned from seawater-adapted rainbow trout.  

A 51.7% identity in amino acid sequence was detected compared to human SLC26A1.  The conserved regions are shown in the gray boxes. 

Tissue-specific expression of SLC26A1 was analyzed by northern hybridization.  In trunk kidney from seawater-adapted rainbow trout, a strong band representing hybridized signal was detected as an approximately 3.3 kb band, with no apparent bands recognized in all the other tissues examined (Figure 2).
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Figure 2.  Tissue distribution of SLC26A1 mRNA determined by northern hybridization in seawater-adapted rainbow trout.  

Expression was primarily detected in trunk kidney.

Conclusions

SLC26A1 anion exchanger, which in mammals exchanges sulfate and oxalate for chloride, was cloned from seawater-adapted rainbow trout trunk kidney.  The cloned SLC26A1 anion exchanger expression was detected in only in the trunk kidney of seawater-adapted rainbow trout.  These results suggest that SLC26A1 expressed in seawater-adapted rainbow trout trunk kidney may play a major role in the excretion of excess sulfate as divalent ions exist at toxic levels in seawater.
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