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[ABSTRACT] Aim To ivestigate the association betw een 7 single nucleotide polymorphisns in intron 2 of hyperpla-
sia suppressor gene (HSG) and essential hypertension. M ethods 500 nomotensive subjects (NT group) and 930 es-
sential hypertensive patients (EH group) were screened and DNA was acquired fran white blood cells. Real-tine quantita-
tive PCR was used for the detection of 7 SNPs i mtron 2 of HSG. Results The results showed that genotypes distribu-
tion and allelic frequency of 15873457 1s2336384 and 154846085 were significantly different (P < 0.05) between EH group
and NT group TT:TC:CC= 21.8% :46.6% > 31.& /22.Fb : 53.00 * 24.Fhb (1rs873457), CC:CA:AA=21.8%
46. 8% 31. %06 122.8% . 52.6% - 24.6% (1s2336384), TT:TC:CC= 22.6% :46. %6 :31.000 /23.4% :51.8% . 24.Th
( 1s4846085) for genotypes distribution frequency and T: C= 45.1% - 51. 0o /49. 0o : 51. 0% ( 1s873457), CIA=45.2% :
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54. 8% 149.1% :50. % (1rs2336384), T:C= 45.8% :54.2% /49.1% ’ 50. 6% ( rs4846085) for allelic frequency.
W hen subgrouped by sex the genotypes distrbution and allelic frequency of all the SNP were significantly different in male
(P<0.050rP < 0.01) butnot n female groups (P > 0.05) .

(BM D),

Correlation analysis indicated that body mass index
Logistic regression showed that BV I and rs873457
The frequency of C-G-A-A-A-C-C haplotype was sig-

age and genolype were related w ith essential hypertension.
were closely associated w ith blood pressure after ad justing for age.

nificantly higher m essential hypertensive patients verse control mdividuals either m entire population nmale or famale

group (P < 0.01 for all) .

lation and male sub jects. Conclusion

male Chinese.
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Table 1. Basic clinical characteristics in patients of different blood pressure level groups

B+ it 5 H® Z
o E(iﬁusgtoé)ﬂ EH 4 (n= 930) Ilz(imlziiﬂ EH %1 (n= 589) Iﬁfjﬂlziiﬂ EH 41 (n= 341)
W (F) 51.72 8. 80 52.78 9. 65 50.14 17. 68 51.16 19.22 51.908.09  53.44 19.18
BM I (kg/m®) 21.87 4.01 27.56 £2.72° 21.36X3.23  25.53 £3.41" 23.68 £3.86  28.92 *2.13
Wi (mmHg)  114.54 £13.56  141.32 £14.96"  104.34 124.75 143.18 221.21°  106.13 £20.66 145.94 £14.08"
9k E (mmHg)  76.77 £10.53  90.16 *11.12° 81.3814.09  92.31 19.66" 73.51 £10.75  94.47 +11.7¢"
TG (mmol/L) 1.89 0. 64 2.01 %0.73 1.32 0. 61 1.22 *0.77 1.24 £0.75 1.34 $0. 49
TC(mmol/L) 4.62 £1.23 5.11 £1.76 4.18 £1.09 4.54 *1.36 4.86 £1.76 5.86 £1.57
HDLC (mmol/L) 1.75 0.63 1.79 0.72 1.42 10.54 1.51 20. 64 1.81 0. 74 1.53 £0.29
LDLC (mmol/L) 1.77 £1.59 3.15 £1.43" 2.28 +1.83 2.51 *1.46 2.23 *1.54 4.09 *1. 49"
MLHE (mmol/L) 4.09 *1.75 4.53 *1.67 4.37 %1.29 4.59 *1.64 4.46 +1.37 4.89 *1.43
JREE (mmol/L)  5.14 £1.31 5.69 £1.53 5.2511.48 6.21 *1.87 5.36 £1.08 5.87 £1.56
ALEF (Mmol/L)  87.91 £13.26  91.25 £13.68 86.99 £14.74  91.95 *13.22 87.91 £16.08  92.99 *13.13
JREZ (Bmol/L)  84.44 220.51  90.45 *16. 66 85.62 120.80  90.24 *16.07 85.77 £15.23  90.07 *15.65

alN P<0.05 bAP<0.0L, SIEWMEHMLE .
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N TT:TC: CC= 21.8% : 46. 6% - 31.6% /122. % -
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Table 2. 7HSG SNPs genotype and allele frequencies distribution in different populations of blood pressure and gender

® 2. 7D HSG SNPHIERBMFAEERREREMEFMERAB P H

B+ ot Ui Z M
NP EEM = o
. E(T:mﬁf)ﬁ FH# (n=930) P E(f:mziiﬁ FH % (n= 589) P E(T_m;f;ﬁ FH % (n=341) P
TT  109(21. 8% ) 209(22. %) 0.013 58(19.%) 130(22.0% ) 0.005 51(25.1% )  79(23.2% ) 0.649
TC  233(46.6%6 ) 493(53.0% ) 136(45.8% ) 316(53. 7% ) 07(47.8% )  177(51.9% )
CC 158(31.6% )  228(24.%% ) 103(34. 76 ) 143(24. %% ) 55(27.1% ) 85(24.9% )
873457 T 451(45.1% ) OL1(49.0% ) 0.048 252(42.4%6) 576(48.9% ) 0.010 199(49.0% ) 335(49.1% ) 0.973
c 549(54.9% )  949(51. 0% ) 342(57.66 ) 602(51. 1% ) 207(51.0% ) 347(50.% )
OR 0. 856 0.770 0.996
9% C1 0.733~ 0.998 0.631~ 0.939 0.779~ 1.273
CC 109(21.8%) 212(22.8%) 0.020 59(19.9% )  135(22.9% ) 0.006 S0(24.6%)  77(22.66)  0.686
CA  234(46.8%) 489(52.6% ) 137(46. 1% ) 313(53.1% ) 97(47.8% )  176(51. 6% )
AA IST(31.4% )  229(24.6% ) 101(34.0% ) 141(23.9% ) S6(27.6%6 )  88(25.%% )
2336384 C 452(45.2% ) 913 (49.1% ) 0.047 255(42.% ) 583(49.%% ) 0.009 197(48.%%) 330(48.4% ) 0.966
A S48(54. 8% )  947(50.9% ) 339(57.1% ) 595(50. %% ) 200(51.% )  352(51.6% )
OR 0. 856 0.768 1. 005
9% C1 0. 733~ 0.998 0. 629~ 0.936 0.786~ 1.286
T 04(18.8% )  187(20.1% ) 0.118 S3(17.8% ) 124(21.1% ) 0.036 41(20.2% )  63(18.%% ) 0.844
TC  231(46.2% )  467(50.%% ) 132(44. % ) 293(49. 7% ) 99(48.8% )  174(51.0% )
CC 175(35.0%)  276(29.7%% ) U2(37.7% ) 172(29. 2% ) 63(31.0% )  104(30.%% )
1474868 T 419(42. 1% )  S41(45.2%6) 0.089 238(40.1% ) SAL(45.% ) 0.019 181(44.6%6) 300(44.0% ) 0.849
C S81(57.9% )  1019(54. %% ) 356(59.9% ) 637(54. 1% ) 225(55.46 ) 382(56. 0% )
OR 0.874 0.787 1.024
9% C1 0.748~ 1.021 0. 644~ 0.962 0.800~ 1.312
TT 113(22.66 ) 218(23.4%) 0.034 62(20.9% )  139(23.6%) 0.011 51(25.1% )  79(23.2%) 0.759
TC  232(46.4% )  482(5L.%% ) 1%5( ) 308(52.% ) O7(47.8% )  174(51.0% )
CC 155(31.0% )  230(24.7%% ) 100(33. % ) 142(24. 1% ) 55(27.1% ) 88(25.%% )
154846085 T 458(45.%% ) OI8(49.4% ) 0.070 259(43.6%6) 586(49.7% ) 0.015 199 (49.0% ) 332(48.%% ) 0.915
c S42(54.2% ) 942(50. 6% ) 335(56. 46 ) 592 (50.% ) 207(51.0% ) 350(51. % )
OR 0. 867 0.781 1.013
9% C1 0.743~ 1.012 0. 641~ 0.952 0.793~ 1.296
TT 1210242 )  180(19.4% ) 0.098 82(27.6% ) 110(18.%% ) 0.006 39(19.2% )  70(20.%% ) 0.642
TC  243(48.6%6 )  476(51.2% ) 142(47.8% ) 298(50. 6% ) 101(49. 8% ) 178(52.%% )
CC 136(27.2%6)  274(29.%% ) 73(24. 66 ) 181(30.7%% ) 63(31.0% )  93(27.% )
14240897 T 485(48.9% ) 836(44.9% ) 0.069 306(51.%%6) SI8(44.0% ) 0.003 179(44.1% ) 318(46.6% ) 0.416
c SI5(51. %% ) 1024(55. 1% ) 288(48. %% ) 660(56. 0% ) 27(55. % ) 364(53. 4% )
OR 1. 154 1.354 0.903
9% C1 0.989~ 1.346 1. 111~ 1.650 0.705~ 1. 156
T 96(19.2% )  195(21.0% ) 0.131 S2(17.%% ) 129(21.% ) 0.030 44(21.%% )  66(19.4%) 0.774
TC  208(45.606 )  456(49. 0% ) 132(44. 46 ) 286(48. 6% ) 96(47.%% )  170(49.% )
CC 176(35.2% )  279(30.0% ) 113(38.0% ) 174(29. 9% ) 63(31.0% )  105(30.8% )
2236055 T 420(42.0% )  846(45.9% ) 0.074 236(39.76) 544(46.2% ) 0.010 184(45.%% ) 302(44.%% ) 0.739
S80(58.0% )  1014( 54. 9% ) 358(60. % ) 634 (53.8% ) 22(54.7% )  380(55.7%% )
OR 0. 868 0.768 1. 043
9% C1 0.734~ 1.014 0.629~ 0.939 0.815~ 1.335
T 81(16.2% )  121(13.0% ) 0.243 58(19.% )  77(13.1%) 0.016 23(11.% )  44(12.9% )  0.399
TC  236(47.2% )  448(48.2% ) W41(47.96 ) 274(46. %% ) 95(46.8% )  174(51.0% )
CC 183(36.6%)  361(38.%% ) 98(33.0% )  238(40.4% ) 85(41.9% )  123(36.1% )
873458 T 398(39.8% ) 690(37.1% ) 0.156 257(43.%% ) 428(36.% ) 0.005 141(34.7%) 262(38.4%6) 0.223
C 602(60. 2% )  1170(62. % ) 337(56. % ) 750(63. % ) 265(65. % )  420(61. 6% )
OR 1. 121 1.336 0.853
9% C1 0.957~ 1.313 1.093~ 1. 634 0.660~ 1. 102
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#+ 3. HSGH 70 SNPEESMEMEL S ME AP RESEHESH
Table 3. Haplotype analysis for 7 HSG SNPs in nomm otensive and hypertensive population
B+ otk 5 Z M
SRR T 1 R EH 41 I R4 EH 41 AN EH 41 »
(n= 500) (n= 930) (n= 297) (n= 589) (n= 203) (n= 341)
GTGGGAT 0. 1368 0. 1247 0. 0000 0. 1465 0. 1374 0. 0000 0. 1284 0. 1175 1. 0008
GTGGGAC 0. 0681 0. 0804 0. 0000 0. 0587 0. 0698 0. 0000 0. 0621 0. 0654 1. 0004
GTGGCAC 0. 0041 0. 0002 0. 3095 0. 0459 0. 0538 0.0014 0. 0089 0. 0007 0. 4527
GTAGGCT 0.0319 0. 0255 0. 0000 0. 0468 0. 0275 0. 0004 0. 0254 0. 0361 1. 0012
GTAGACT 0. 0045 0. 0053 0.0169 0. 0048 0. 0059 0.0417 0. 0087 0. 0093 0.3651
CGGAGAC 0. 0023 0. 0007 0. 0387 0. 0081 0.0019 0.0972 0. 0072 0. 0097 0. 5867
CGAAGAT 0. 0045 0. 0002 0. 4360 0. 0042 0. 0000 0.4589 0. 0058 0. 0021 0. 5519
CGAAACC 0.7782 0.7893 0. 0000 0. 6523 0.6814 0. 0000 0.6917 0. 7458 0. 0000

x4 GREZSMERXMHNZ TEYESH
Table 4. M ultiple regression analysis for risk factors assoct

ated with blood pressure

fENE Wadf P OR 9%% CI
B+ otk
BM I 27.62 < 0.01 1.83 1.17~ 6.02
15873457  54.78 < 0.01 1.07E6 32.14E3~ 4.98E7
B
BM I 38.06 < 0.01 3.71 3.57~ 7.59
15873457  860.75 < 0.01 2.83E6 1.39E6~ 8.05E6
7
BM I 23.55 < 0.01 1.74 0.81~ 9.62
15873457  708.78 < 0.01 3.371E6 8.62E5~ 9.19E6
3% i

HSG & —ASBnE R B2 R, B AT J7 T 1 it
FUIL LA o 2003 45 TR AT @ o % i R M i s AR
FHMIEE LS NFERBE R I T PIASHT ) SNP A7
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KM (B NCBI SNPEUHEFE, M55 % 7 4
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152336384 1 1s4846085 7 IE 5 If s N F¥ Al 5 & 14
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DA RS IR 2 B A7 G B B AR . BT
TEXTZE R P A AT 2 W R I EE — N & FAAEE K
B F P, 0 TATA . CCAAT & LA K #%
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WSS B S 50 v 5 1= P =0 (e i e 1

DX 35 ()AL i SR A7 AE SRR MG AR 1 B 2= 5] T HSG %
PRI 218 (1) i 4% 57 0, AATICE ERK MAPK {3 5@
et R A P E VM C T DL K R i . (B
XARAZ G| HSG ZEF FRIE TR VM CIE5E DL K
o I AL )3 7 2 — 20 I A

BATCLRT AW 7T R B HSG ANE AT LI ras
BH, BT ERK MAPKE 5 @K, ANtES5T
RRIRELS . HSG TE A 2R kLA 1 AR
20 B UE T A0 PR RS 0 T AS DL 2 A i R A AR 3
HEREREERT . b1 4ok ik 2 4E Bl 40 i i
#a R o 1 ik S ALY, I S A o B A
EHRAEE ST R D EMS REL . B
Ah, KB BB 5528 B S R 4R A 45 1) S 5 R 45 50
T4 i) S Ak Wl TR AN 1 B R 4R R 1R I O 1 1
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BR L IEab TP I B
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