Supplementary Material

Supplementary Methods 1: Inclusion Criteria and protocol Seven hundred and twenty two
essential hypertensive (EH) patients never treated before (n=616), or out of treatment for at least
6 months (n=106), who presented systolic blood pressure (BP) from 140 to 179 mmHg and
diastolic BP from 90 to 109 mmHg, were enrolled [1].

We excluded patients with: severe/malignant hypertension or secondary hypertension; kidney or
liver disease as evidenced by a serum creatinine level of more than 2 mg/dl or alanine/aspartate
aminotransferase activity more than two times the upper limit compared to normal values; kidney
transplantation or unilateral functioning kidney; cardiovascular risk > 20% (Framingham risk
score); history of cardiac arrhythmias, heart failure, ischemic heart disease; clinically overt
endocrine, respiratory, immune disease, or metabolic disturbances; pregnancy or lactation, or use
of contraceptive medications; history of angioedema; electrolyte disturbances; substance abuse or
mental disorder.

At the end of 8 weeks of run-in period, inclusion and exclusion criteria were confirmed in n=539
patients who were included in the study. Fifty mg/day of losartan were administered orally for 4
weeks in open label. Venus blood samples were collected under fasting conditions for DNA
extraction and genotyping, PRA and aldosterone, insulin and glucose, brain natriuretic peptide
(BNP) measurements. Serum sodium and potassium were also measured. 24h urine samples were
collected at week -8 and 0 to determine urinary sodium, potassium and microalbuminuria.

Laboratory parameters for the diagnosis of essential hypertension were measured [2,3].



Supplementary Methods 2: HCTZ protocol

HCTZ sample

The HCTZ study is formally identical to the SOPHIA study, except for the use of
hydrochlorothiazide. EH were recruited in Sassari and Milano Units from 1997, according to the
protocol of the Study Group of Pharmacogenomics of the Italian Society of Hypertension [4,5]. The
HCTZ protocol received approval from the Ethics Committees of both Units. As for SOPHIA study,
mild-to-moderate, never-treated EH patients were used after written informed consent was
obtained. HCTZ sample (n=558) was composed of 399 individuals from Sassari and 159 from
Milano. Figure S1 shows the entire patients’ flow from week -8 (start screening) to week +4 (end

of the study) and pre-analysis quality control steps.

Supplementary Methods 3: Replication cohorts

GERA2 cohort

Data and samples were collected in the Genetic Epidemiology of Responses to Antihypertensives
(GERA2) study between 1997 and 2007. The ARB, candesartan, was administered in 300 whites
with uncomplicated primary hypertension, stage 1-2, 30-59.9 years of age (Rochester MN).
Patients were instructed to discontinue previous antihypertensive medications for 4 weeks. Once
stable elevation of the BP was achieved (diastolic BP>90 mmHg), candesartan was administered 16
mg daily for two weeks followed by 32 mg daily for four additional weeks. The delta BP (BP
recorded at the end of the active treatment minus BP recorded at the end of the run-in treatment)

is the phenotype considered [6].

GENRES cohort

Data and samples were collected between 1999 and 2004 in GENRES study, which is a double-



blind, placebo controlled, randomized, and cross-over study with 4 weeks monotherapies using
four antihypertensive drugs (losartan, bisoprolol, amlodipine and hydrochlorothiazide). Three
hundred and thirteen moderately hypertensive Finnish men, aged 35—60 years were included in
the study. The inclusion criteria were DBP>95 mmHg in repeated measurements or use of
antihypertensive medication. Each patient received losartan 50 mg, bisoprolol 5 mg,
hydrochlorothiazide 25 mg and amlodipine 5 mg daily, each as monotherapy, in a randomized
order for 4 weeks. Office and 24-hour ambulatory BP measurements were performed at the end
of each treatment period. Office BP measurements were carried out three times with 1-min
intervals, after a 30-min rest in the sitting position, using a semi-automated oscillometric device.

The mean of the last two measurements was used in the analyses. Office BP measurements were
available for 216 subjects during losartan therapy [7]. In this replication study, office BP data were

used, because office BP data was used in SOPHIA study.

Supplementary Methods 4: Genotyping and Imputing
SOPHIA and HCTZ samples were genotyped using the Illlumina Human1M-Duo array (lllumina Inc,
San Diego, CA, USA) within HYPERGENES project [8] or the Illumina HumanOmniExpress array

within InterOmics project (http://www.interomics.eu/).

Raw intensity data were analysed with the lllumina Software Genome Studio for genotype calling,
using the Illumina reference cluster file. A DNA call rate threshold was set at 0.95 and DNAs with
call rate £ 0.95 were excluded from the final data set. For each DNA, data from X chromosome
were used to check for discordance with ascertained sex. Genome-wide imputation was
performed with MACH [9] using as reference the HapMap CEU haplotypes (release 22). Measured

SNPs with >99% call rate, minor allele frequency (MAF) >1% were included in the data set.



Imputed SNPs with low imputation quality (Rsg<0.3 or MAF<3%) were not used in the association

analysis.

Supplementary Methods 5: Quality Control and Principal component Analysis

All QC steps were performed in accordance with the protocol written by C.A. Anderson et al. [10]
Four hundred and ninety four genotyped individuals of the SOPHIA sample underwent quality
control. Thirty 9 samples having call rate <0.95 were excluded. Sixteen subjects with genotypic sex
mismatch (difference between the gender reported in clinical data and the one estimated with sex
SNPs genotyped) were identified and removed from the analysis.

Using genome-wide IBD estimation (PLINK version 1.7 [11]) we identified and removed from the
analysis 6 duplicated and 18 related subjects (10 family components, 5 siblings, 3 second degree).
In the SOPHIA; we performed PCA using 1M SNPs and the EIGENSOFT package (version 3.0)
[12,13]. We removed 19 outliers, defined as individuals that exceed 6 standard deviations from
the whole sample along any of the principal components.

Results for the first 2 PCs are described in Supplementary Figure 1. The plot clearly shows subjects
clustering according to their geographical origin. For each treatment cohort the samples are
represented as macro-groups (Continental Italy and Sardinia).

We selected the first 10 PCs to include them as covariates in the linear regression model.

One individual was filtered out for a reduced proportion of heterozygous genotypes and 23 for
incomplete phenotypic data.

After quality control the final sample comprised of 372 subjects (280 males, 92 females).

SNPs with a MAF <3% and with call rate <99% were removed leaving 1,705,664 SNPs for analysis.
After association tests, the cluster plots of all genotyped SNPs, associated with P<107°, were

manually inspected to check the fidelity of genotype assignment.
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Supplementary Figures
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Supplementary Figure 1: Flow diagram of the participants of a) Sophia and b) HCTZ studies. EH, essential hypertension; BP blood pressure; QC

quality control.
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Supplementary Figure 2. Principal component plot of a) Sophia and b) HCTZ samples.
Samples are represented as macro-groups: Continental Italy in green and Sardinia in purple.
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Supplementary Figure 3. Manhattan plot of single SNP linear regression test
statistics for A SBP4. Regression analysis adjusted for gender, age, basal systolic
blood pressure and principal components. Results are reported as —log10 (P value)
by genomic position.
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Supplementary Figure 4. Quantile-quantile plot of single nucleotide polymorphism
p-values from genome wide association analysis of systolic blood pressure
response ( A SBP4) to losartan.
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Supplementary Tables

Supplementary Table 1. Genome-wide association results for SBP response to
losartan associated SNPs with P value <10%. All imputed SNPs have an imputation
quality (Rsqg) >0.8. To retrieve information about SNPs and their genomic context (the
nearest gene) we used the hgl8 (NCBI 36) assembly. P indicates p values of
association; SE, standard error; Chr, chromosome; SNP, single nucleotide
polymorphism; bp, base pairs.

Supplementary Table 2. Association results for SBP and DBP
response to losartan. To retrieve information about single
nucleotide polymorphisms and their genomic context (the nearest
gene) we used the hgl8 (National Center for Biotechnology
Information 36) assembly. P indicates, p values of association; SE,
standard error; Chr, chromosome; SNP, single nucleotide
polymorphism.

Supplementary Table 3. Association results for losartan and HCTZ. To retrieve
information about single nucleotide polymorphisms and their genomic context (the
nearest gene) we used the hgl8 (National Center for Biotechnology Information 36)
assembly. P indicates p values of association; SE, standard error; Chr, chromosome;
SNP, single nucleotide polymorphisms.
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