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Pseudohypokalaemia: a novel clinical phenomenon associated with hereditary spherocytosis due to AE1 mutations
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We describe pseudohypokalaemia, a novel clinical phenomenon identified in two patients with hereditary spherocytosis due to AE1 mutations. Both were referred for investigation of hypokalemia. However, time-course experiments revealed a marked in vitro falls in plasma K+ during the first few hours after phlebotomy, which were ouabain-but not bumetanide-sensitive, implicating the Na/K-ATPase.

We therefore sought a direct link between AE1 and the Na/K-ATPase. Yeast two-hybrid analysis showed positive interaction between the C-terminus of AE1 and the (1-subunit of the pump. AE1-C, especially the last 11 residues, is known to play an important role in delivery of the protein to, and its retention at, the basolateral site of its function in collecting duct (-intercalated cells ((-ICs). Here, as in the erythrocyte, AE1 mediates Na+-independent Cl-/HCO3- exchange across the plasma membrane. 

We demonstrate that the interaction between AE1 and the Na/K-ATPase is physiologically relevant by co-immunolocalization in human kidney, and by immunoprecipitation of AE1 with both subunits of the pump from both human kidney and erythrocyte membrane fractions. We confirm that the (1/AE1-C interaction is direct by ELISA and fluorescence titration of recombinant proteins. 

Importantly, the ubiquitously expressed AE2 also associates with the Na/K-ATPase, as shown by their co-immunoprecipitation from human liver, suggesting that association between the sodium pump and the anion exchange protein family is a more general phenomenon. 

In both patients, marked increases in ouabain-sensitive erythrocyte ATPase activity were found, accompanied by loss of ability of their mutant AE1 proteins to bind to (1, which together can account for the in vitro fall in K+. These findings suggest new structural and functional links between anion exchange and the Na/K-ATPase in various human tissues, and suggest novel regulatory mechanisms for these two important proteins.


