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3. Timeline: 
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4. Rationale:  



Previous clinical studies have revealed 15 genes that are involved in the Mendelian forms of 

hypo-/hypertensive syndromes (Geller DS, Seminars in Nephrology, 2010). Our study was 

designed to determine the contribution of 10 of such genes and angiotensinogen to essential 

hypertension (EH) and blood pressure (BP) regulation in general populations. 

 

5. Main Hypothesis/Study Questions: 
While it is known that each of the 10 genes and angiotensinogen are involved in rare forms of 

familial hypertension, their effects have been studied in few studies in general population. The 

goal of this proposal is to study the variant spectrum in these genes in general populations and 

identify their level of involvement in essential hypertension (EH). 

 

6. Design and analysis (study design, inclusion/exclusion, outcome and other variables of 

interest with specific reference to the time of their collection, summary of data analysis, 

and any anticipated methodologic limitations or challenges if present). 
We selected 560 unrelated individuals at the extremes of SBP residuals distribution within each 

of the 4 gender-by-race strata from GenNet, a network in the Family Blood Pressure Program 

(FBPP). Equal numbers of subjects were 70 for each of the 4 groups:  European American (EA) 

men and women and African American (AA) men and women. Within each of the 4 gender-by-

race strata, BP residuals were obtained after correcting for age, age2 and BMI.  For each 
individual, we resequenced the 11 genes (AGT, CYP11B1, CYP17A1, HSD11B2, NR3C1, NR3C2, 

SCNN1A, SCNN1B, SCNN1G, WNK1, WNK4) for all exons, 50bp exon boundaries and 

conserved non-coding regions using Sanger dideoxy sequencing technology. We propose to 

impute polymorphic variants from our study (MAF≥1%) and the 1000 Genomes Project (TGP) 

variants in the 9,747 EA and 3,207 AA unrelated ARIC participants with GWAS data to study 

the effects of these variants in SBP, DBP, PP, MAP and hypertension.  Imputation will be 

performed using BEAGLE for the entire gene region  10kb boundaries.  We will first impute 

our polymorphic variants to the panels of Europeans and EAs (EUR) and Africans and AAs 

(AFR) panels of TGP.  Then we will impute ARIC freeze 3 GWAS genotypes on the combined 

panel of variants from our resequenced project and the TGP.  Variants with imputation score 

(r2) <0.3 will be removed before association analysis.  We will use the 4 BP measurements as 

quantitative traits and will analyze by regression after coding for an additive model.  We will use 

false discovery rate (FDR) = 0.05 as the threshold for statistical significance in each of the 11 

gene regions.  The results will help us understand the role of resequencing Mendelian genes in 

hypertension in general large population. 
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