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Advances in genome-wide association studies on essential hyperten-
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Abstract: Since the first genome-wide association study was reported in 2007, hypertension has attracted numerous
studies to identify its genetic basis. The first part of the current review summarizes the genetic loci associated with blood
pressure/ hypertension identified by genome-wide association studies (GWAS) from January 2007 to September 2011, by
race and chromosomal location. In the second part, we stress several important points in GWAS methodology, for example,
selecting high-quality phenotypes and using multi-stage study design to increase the power studies to identify loci with

minor effect. For statistical analysis, besides multiple testing correction and replication of the GWAS that have been intro-
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duced in previous reviews, computer-based genotype imputation has been described for its advantages in compensating
GWAS genotyping failures. Although GWAS identifies many unknown genetic variants and improves our understanding for
the pathogenesis of hypertension, the loci related to blood pressure / hypertension are common sequence variations with
minor effect. The association studies are difficult to be replicated in different populations. Further studies are expected in-
cluding extensive functional studies and fine mapping using advanced techniques, such as whole genome exon sequencing

and pathway analysis, as well as epigenetic study to elucidate the etiology of human essential hypertension.

Keywords: essential hypertension; blood pressure; genome-wide association study; susceptibility gene
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10p12.32 CYP17A1-NT5C2 1511191548 6.9 x107% [16]
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6p21.33 CACNB2(3") 154373814 4.4 x107"° [16]
6p22.2 HFE 151799945 1.5 x107" [16]
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800 i f{ HEREDITAS (Beijing) 2012 34
TBX3 rs35444 1.3x107%° [29]
e
SNP P
1.2x107 [16]
1517249754 0.008 [24]
-9
12q21.33 ATP2B1 1'30”2 126]
rs2681472 1.2x10 1231
1x107 [12]
157136259 6.41x107 [26]
3x 107 [12]
12q24.12 SH2B3 153184504 3.6 x107% [16]
0.009 [18]
15653178 3x107"® [13]
2

151378942 27107 Hel
15q24.1 CSK-ULK3 0.009 123
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10p12.31 CACNB2(3") 151813353 6.2x1071° [16]
10p12.31 C100rf107 154590817 9.8 x107° [16]
31004467 6.2x10” Hz
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12q21.33 ATP2B1 1517249754 1.1 x107™ [16]
152681472 2x107" [12]
0.032(EA) [8]

13g21.32 Not known rs1937506
0.005(AA) [8]
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7 801
22q11.21 COMT 154680 0.001 24]
EA JAA
SNPs Rs17249754 12g921.33 ATP2B1
, I - , , FBPP (51
Rs1378942 WTCCC 6
15q24.1 CSK , R SBP DBP
CSK, PP60C-SRC C , rs1937506
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1 , 34 433
, 71 225
12 889 -
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SNP B SE P
SBP 1p36.22 CASZ1 15880315 - - 2.2x107 [19]
MTHFR 1517367504 - - 0.03 [19]
3p22.2 ITGA9 15155524 - - 0.05 [19]
4q21.21 FGF5 1516998073 1.97 138 255 6x107* [20]
10p12.31 CACNB2 1511014166 -0.19 -0.88 0.5 0.006 21]
51004467 1.62 1.05 2.19 5%107° [20]
10q24.3 CYP17A1 1.74 112 236 5x10°7 20
’ SIS -1.58 -2.09 -1.07 0.002 E
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1.03 0.58 1.48 0.02 [20]
3p22.2 ITGA9 15155524 - 0.07 [19]
k2
SNP i SE P
4q21.21 FGF5 1516998073 0.95 0.66 1.24 9x107* [20]
0.55 025 0.85 0.07 [20]
rs11191548
-0.94 -125 —0.63 0.002 [21]
10q24.3 CYP17A1 151004467 0.70 0.42 098 0.01 [20]
136 1.16 1.60 1x107* [20]
151004467 131 1.12 1.53 9x107* [20]
17q21.32 ZNF652 1516948048 - - 0.037 [19]
SBP 4q21.21 FGF5 1516998073 1.51 1.12 1.89 3.1x10™ [23]
10q24.3 CYP17A1 rs11191548 3.05 0.026 [24]
10q24.32 CYP17A1-CNNM2 1512413409 1.58 1.18 1.98 1.4x107" [23]
1517249754 2.29 0.015 [24]
12q21.33 ATP2B1
152681472 0.99 0.62 135 1.5x1077 [23]
—4.20 0.009 [24]
15q24.1 CSK 151378942
0.44 —-0.01 0.89 0.05; [23]
154680 4.16 <0.001 [24]
22q11.21 COMT
154633 9.15 - <0.001 [24]
DBP 4q21.21 FGF5 1516998073 0.82 0.59 1.05 1.9x107"2 [23]
CYP17A1 rs11191548 2.24 - 0.013 [24]
10q24.32
CYP17A1-CNNM2 1512413409 0.76 0.53 1.00 2.9x107"° [23]
12q21.33 ATP2B1 152681472 0.43 021 0.64 1.2x107* [23]
15q24.1 CSK-ULK3 151378942 0.35 0.09 0.62 0.009 [23]
154680 2.38 - <0.001 [24]
22q11.21 COMT 154633 5.96 - <0.001 [24]
1517249754 2.12 122 3.70 0.008 [24]
-1.064 -1266 -0.863 1.3 x107 [25]
117249754
SBP 12q21.33 ATP2B1 -1.63 -2.13 1.13 2.53x107'° [26]
157136259 -1.55 -2.05 1.05 1.28x107° [26]
15925.3 AKAP13 1511638762 —0.89 -1.09 0.69 1.3x10°° [28]
1517249754 -0.94 -126 —0.61 1.30x107° [26]
DBP 12q21.33 ATP2B1
157136259 —0.88 -120 —0.56 6.41x107° [26]
15925.3 AKAP13 1511638762 -0.48 -0.62 —0.34 6.3x10 [28]
SBP 2q24.3 FIGN GRB14 1s16849225 0.75 0.64 0.86 3.5%x 107" [29]
5p13.3 NPR3 151173766 0.63 0.52 0.74 1.9x10°® [29]
RPL6 PTPN11
12q24.13 11066280 1.56 143 1.69 7.9x107"! 29
a ALDH2 s ) 129
DBP 1p13.2 ST7L CAPZA1L 1s17030613 0.38 031 045 1.2 x10-8 [29]
4925 ENPEP 156825911 0.39 032 0.46 9.0x107° [29]
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