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            Abstract
The effects of alleles in many genes are believed to contribute to common complex diseases such as hypertension. Whether risk alleles comprise a small number of common variants or many rare independent mutations at trait loci is largely unknown. We screened members of the Framingham Heart Study (FHS) for variation in three genesâ€”SLC12A3 (NCCT), SLC12A1 (NKCC2) and KCNJ1 (ROMK)â€”causing rare recessive diseases featuring large reductions in blood pressure. Using comparative genomics, genetics and biochemistry, we identified subjects with mutations proven or inferred to be functional. These mutations, all heterozygous and rare, produce clinically significant blood pressure reduction and protect from development of hypertension. Our findings implicate many rare alleles that alter renal salt handling in blood pressure variation in the general population, and identify alleles with health benefit that are nonetheless under purifying selection. These findings have implications for the genetic architecture of hypertension and other common complex traits.
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                    Figure 1: Proven and inferred mutations in SLC12A3, SLC12A1 and KCNJ1 in the Framingham Heart Study offspring cohort.[image: ]


Figure 2: Heterozygous mutations in SLC12A3, SLC12A1 and KCNJ1 lower blood pressure.[image: ]


Figure 3: Correlation of blood pressures among sibling pairs in Framingham Heart Study.[image: ]


Figure 4: Reduced prevalence of hypertension among mutation carriers.[image: ]
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