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A

ldosterone regulates Na+ reabsorption and blood pressure, largely through the epithelial Na+ channel (ENaC), which
consists of α, β, and γ subunits. Defects in ENaC genes cause Liddle’s syndrome and the autosomal recessive form
of pseudohypoaldosteronism type 1 (PHA-1). Aldosterone modulates gene transcription by binding to mineralo- and
glucocorticoid receptors, which function as ligand-dependent transcription factors. How the ligand-receptor complex gains the
accessibility to the packed DNA remains obscure. A novel signaling network regulating αENaC transcription through Dot1amediated histone H3 K79 methylation is identified. Under basal conditions, Dot1a and Af9 form a repression complex, which
directly or indirectly binds to the αENaC promoter, leading to targeted histone H3 K79 hypermethylation and repression of
αENaC. Aldosterone relieves the repression by reducing expression of Dot1a and Af9 and by impairing Dot1a-Af9 interaction
through Sgk1-mediated phosphorylation of Af9. Af17 can also relieve the repression by competing with Af9 for binding
Dot1a and facilitating Dot1a nuclear export. Consistently, Af17 knockout mice have increased methylation of histone H3 K79,
reduced ENaC function, increased Na+ excretion, and decreased blood pressure. The phenotype can be rescued by inducing
high levels of plasma aldosterone through a variety of methods. The clinical relevance of the Dot1a-Af9 pathway in regulating
blood pressure is also supported by a recent clinical study. In this study, a polymorphism in DOT1L (rs2269879) could be
associated with blood pressure response to hydrochlorothiazide in Caucasians and a polymorphism in AF9 (rs12350051) may
be associated with untreated blood pressure in African-Americans.
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