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Novel genetic cause of renal tubulopathy: mutations in KCNJ10 cause EAST syndrome (Epilepsy, Ataxia, Sensorineural deafness and Tubulopathy) and lead to new insights into renal tubular mechanisms
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Background: Five patients from two consanguineous families presented with epilepsy beginning in infancy, severe ataxia, moderate sensorineural deafness, and a renal salt losing tubulopathy with normotensive hypokalemic metabolic alkalosis. We investigated the genetic basis of this hitherto unknown autosomal recessive disease
. 

Methods: Whole genome linkage analysis was performed in an extended inbred family with four affected children. Newly identified mutations in a potassium channel gene were evaluated using a heterologous expression system. Protein expression and function were further investigated in genetically modified mice.
Results: Linkage analysis identified a single significant locus on chromosome 1q23.2 with a LOD score of 4.98. This region contained KCNJ10, encoding a potassium channel expressed in brain, inner ear, and the kidney. Sequencing of this candidate gene revealed homozygous missense mutations in affected individuals of both families. These mutations, when expressed heterologously in Xenopus oocytes, significantly and specifically decreased potassium currents. Mice deleted for Kcnj10 became dehydrated and exhibited definitive evidence of renal salt wasting. 
Conclusions: Mutations in KCNJ10 cause EAST syndrome, a new disorder consisting of epilepsy, ataxia, sensorineural deafness, and tubulopathy. Our findings indicate a major role for KCNJ10 in renal salt handling and, hence, possibly also in blood pressure maintenance and its regulation.
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