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B E.BM KITETHEREISEABET eNOSEEH 4A SNPAEL RA MG /EEH M LBEE, ik KA PCR-
RFLP 7 % #F 134 4] EH & & & 115 #] 42 & 4K eNOS A B 152070744 (T > C), rs1799983 (G>T) , rs1800780 (A>G) A=
rs3918181(A>G) & 4 A~ SNP 4z st A7, EH A 5 sy R M A B A S A FEEABREG L ERA 8. 5FRA
SHEsis & & 2 M 5tk 5d A4 W R 47047, R EH 2 F 4 k3 4114, rs1800780 45 & fn rs1799983 4% 5 B B A 47 F 49 o A £
FA Gt F & L (P<0.05), rs1799983 = EF A HME W A £ F A4 FEXL(P<0.05), A FERE GwmA L EH A
& FAE R 5T B4, B OR A 4 3. 851(95%CI:2. 236~6.631), 4 A~ SNP 45 & k4 h 15 #p #4240, £ & #4582 CGAG.TTAG,
TGGG. TTGG. TTGA AT AWkt RAFHZ EH &% F 2 F A4 F & XL (P<<0.05), #4 % CGAG.TGGG #) OR 14 %
0.352.0.600,95%CI I F 1; %45 % TTAG ¢§ OR 4 2.689,95%6CI X T 1, #i8 rs1799983 12 S 42k W G 4 7 H = % A B
% & EH#AKRE T, 2458 CGAG 5 TGGG TH& = % EH # &% K1k, m £45 8 TTAG THmw % EH 6 & 5% A,

K :eNOS L ; R LM & o B 5 T H 5 & % ; SNP
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Association between four SNPs of eNOS gene and EH in Ningxia Hui population”
Yang Bo,Xia Jing , Na Xiaofei,Li Min
(Key Lab of Ministry of Education for Protection and Utilization of Special Biological Resources in
Western China , Ningzxia University ,Yinchuan , Ningzia 750021 ,China)

Abstract: Objective To investigate the correlation between 4 SNPs of eNOS gene and EH in Ningxia Hui population,and to
provide theory basis for taking precautions against. Methods Polymerase chain reaction and restriction fragment length polymor-
phism(PCR-RFLP) genotyping method were carried out to examine SNPs at rs2070744(T>C) ,rs1799983(G>T) ,rs1800780( A>
G) and rs3918181(A>G)sites of eNOS gene,including 134 EH patients and 115 healthy individuals in Ningxia Hui population. For
EH patient-control haplotype analyses,SHEsis online haplotype analysis software was applied. Results The genotypic frequencies
of rs1800780 and rs1799983 had significant difference between patients group and normal group(P<C0. 05) ; The allele frequency of
rs1799983 had significant difference between patients group and normal group(P<C0. 05) ;and the frequency of G allele in EH group
was less than healthy controls, which OR value was 3. 851(95% CI:2. 236 —6. 631). According to the four SNP sites 15 kinds of
haplotype were detected,of which haplotype CGAG, TTAG, TGGG, TTGG, TTGA in Ningxia Hui healthy people and in patients
with EH had a statistics difference(P<C0. 05). haplotype CGAG, TGGG OR of 0. 352,0. 600,95%CI less than 1;haplotype TTAG
OR 2.689,95%CI greater than 1. Conclusion haplotype with the emergence of CGAG, TGGG may reduce the risk of EH Hui na-
tionality. haplotype the emergence of TTAG may increase the risk of EH Hui nationality.

Key words: eNOS gene; EH ; Ningxia; Hui nationality ; SNP

J5 & P I Cessential hypertension, EH) 3= % 37 1 85 Al
L RR R SE . H 3£ R ER L B0 B S BT 6B G i I
FERRI & AR e Ve, & 3026 ~70%M . AR B 5T Kk B
P Kz B — 48 1k A& 5 B (endothelial nitric oxide synthase,eNOS)
HEHNZEMES EH B RAHF XK. eNOS T 1L N 7= 4 NO K i
Bl M4 T RE .

T B E R KR R R R X T KU S 2 2
05 LSRG W T 3B 2 T 0 R S AR A B[] [l i
W7 R, 7 E BRI T R s AR R . AR XT T R
(] T N A () B A 5t A% 22 A R 4 R R B, T R MR Y s L A
Al b, DX P M DAV AAAE — 2 1 25 57 o R AR S0 7 S Il e ft e A
B R E P I R B rs2070744, rs1799983 rs1800780 Al
rs3918181 3k 4 4~ SNP fi sl AT AG I R f X e M A2 5
T E X N EH G R i G HRE
1 #R5FE
L1 MRRIE W T B TR b X [l R b fg e A B X EH

*» BEEDB:THARRS¥IELTHIHE(NZ1042)

BB B A Bk I RE AR, Hodh EH 41 134 ) (5 76 ), 4 58
B L Wi 5 1 WHO 7 fE (1999 4F) ., IF % %t R4 115 4] (B
76 .2 39 i), ARG OC R LB W 3 RIS EE, B
T E X EAE 3L L,

1.2 FE 20 DNA 42 80 5 A0 My /S 07 58 Bk 48 i 3 I8 4
DNA,%F TE Z il P H .

1.3 51yt ¥ Genebank H eNOS 3 B )3 51 % 151 4
B A AR TR AR RS A BRA R A L. rs2070744 {7 5
Page Y EWEF A5 -ATG CTC CCA CCA GGG CAT CA-
3" FUHFEH:5'-GTC CCC GAG TCT GAC ATT AGG G-3';
rs1799983 i S Y- W B W L FE 5.5 -GAG ATG AAG GCA
GGA GAC AGT-3', FiftF%1.5-TCC ATC CCA CCC AGT
CAA T-3';1s1800780 fii S ¥ 31 ¥ b e ¥ 51 :5'-GCA TCA
CCA GGA AGA AGA CC-3', FF 4.5 -CAG GAT TGT
CGC CTT CAC TC-3";rs3918181 fii Sy 2|4 b %5 . 5'-
CAA CAG TGC AGG TGA ATC TCA-3', FiE)¥ 4.5 -CAA

EEE T A P970~) B L, B4R . EENF AW Loy T AW A G 5T .
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ACA TTA CCC GCA TCC T-3',
1.4 PCREM RIWAKZ 15 pL, H i DNA #8740 ng/pl)
0.6 pl, B TFiEs M & 0.3 pL, 2 X Reaction Mix 7. 5 ul,
Golden DNA Polymerase (2. 5 U/ul) 0. 12 pL, K B = 7% K
6.18 pL, PCR W £&fF#:94 CHiAEPE 5 min 5 #E4T 30 4~
T3 BN PEH N .94 CA5 4 30 s,57~65 CiBk 30 5,72 C
ZEM 1 min, feJ5 72 CZEMf 10 min,4 CLEFE. HL PCR =4 3
Lo F 1 0 B 3520 M O vl S AT A
1.5 PBR&IMEMUIEE  FR& RS NgoM IV Ban Il Mspl,
Rsal ¥ H 2% [E Fermentas 2\ ] ,
1.6 FgYIen; EEUIKRRSY R 10 pL. A3 PCR =4 4 L,
10X Iz vl 1 pL BRI PE N VTG 3 U, K 3 = 28K #h 58
£ 10 pl, EEVIEEY N 37 CL NI N 3 h; B D) 7=
Y6 pL A L. 5 %0 B35 Re W O A v TR IEA T AT
1.7 FEFBNOSRE 508 & SNP AL s B0 ¥ K e X5 B i
FEHTI R 1,
1.8 it ab B St Hr R AT SPSS17. 0 84 4T . 4
1 R HE PR R 3 11 Hardy-Weinberg P8 47 G BER T ° K.
R DR R A S5 PR R A A 25 e LU BRI R . A
B3 i SHESsis 18£8 20 1 4k {4 (http: //analysis. bio-x. cn/
myAnalysis. php) .
2 &% ES
2.1 PCR¥MER KAl PCREH B LA 1~4,

1 ENRARERBEENEBIIRE

SNPs R P P D) T e [N Y fi¥) b Be (bp)
rs2070744(T>C) ~ NgoMIV CT 237,204,33
cC 204,33
TT 237
rs1799983(G>T) Ban Il GT 263.169,94
GG 169,94
TT 263
rs1800780(A>G) Msp [ AG 266,167,99
GG 167,99
AA 266
rs3918181(A>G) Rsa | AG 174,150,24
GG 150,24
AA 174

bp
500
250 <237 bp

100

M:D2000 Marker;1~3:PCR 724,
A1 rs2070744 {i & PCR =4 B ik B

bp M1 2 3 4 5 6 7
500

250 263 bp

100
M:D2000 Marker;1~7:PCR 7=y,
& 2 rs1799983 fir &5 PCR F= 4 B ik B
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b

100

M.:D2000 Marker;1~6:PCR 7= .
3 rs1800780 fi &5 PCR F=# B ik B

" M 12 3 4 5 6
250 ~174 bp
100

M:D2000 Marker;1~6;PCR =4y,
& 4 rs3918181 {ir & PCR =44 B i%k &

2.2 OISR SO EEEYIEE R WK 5~8(M:D2000 Mark-
er, & VKB b7 R 3L D SR 3 3 R A

bp M T 1T ¢r 1T cC

500

250 <237 bp
<204 bp
100

& 5 rs2070744 {if S EE I &

bp M T TT GI GI GI GG GG

«—263 bp
169 bp
“— 94 bp

& 6 rs1799983 {i & Eg 1] &

bp M AG 66 A GG AG

<—266 bp
<167 bp

< 99 bp

& 7 rs1800780 {ir & Eg 1] &

bp M AG AA GG GG AG

S rs3918181 {if s Eg 1] &

2.3 HENM SN EERMR S 45 SNP A7 i 07 2 K 7 45
FA¢ EH 4 5% B4 1 5 1 £F & Hardy-Weinberg ¥ %2
A, LA BN . EH 415 X5 B8 41 1] 3% X 20 55 %6 47 3% [N 4
TR L 2. EXRA S EH & & 4. rs1800780 fi
SR rs1799983 Ao a5 Fk PR U 471 3 1) 43 A 25 A Bl 2 B (P
<C0.05), rs1799983 {if f & o0 F H 40 3R 1) 43 1 25 57+ A G i 2F
B X (P<C0.05),rs1799983 i S i H G iy iR 7E EH A
(74, 3YOMRF XL (91, 7% L i & A L A T By %78 EH 41
(25. 7Y T A4 (8.3%) . Z5 /R . rs1799983 fif 5 &L
W GRHTHEIEGEARS B EHWERE T, S8R T N
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x2 EHEE5XBAST NP U mEREMES S ERME

SNPs FEN AR AT XIA(YD]  EHZl[n(00)] e P OR(95%CD
rs2070744 TT 88(76.5) 116(86.6) 5.198 0.074 —

CT 24(20.9) 14(10. 4) - - -

cC 3(2.6) 4(3.0) - — -

C 30(13.0) 22(8.2) 3.094 0.079 0.596(0.334~1.066)

T 200(87.0) 246(91.8) — — 1.677(0.938~2.998)
rs1799983 GG 97(84.3) 70(52.2) 28.961 0. 000 -

GT 17(14. 8) 59(44.0) - - -

TT 1€0.9) 5(3.7) — — -

G 211(91.7) 199(74. 3) 26.012 0.001 3.851(2.236~6.631)

T 19(8. 3) 69(25.7) - - 0.260€0.151~0. 447)
rs1800780 AA 20(17.4) 19(14. 2) 6.422 0. 040 —

AG 56(48.7) 86(64.2) - - -

GG 39(33.9) 29(21.6) - - -

A 96(41.7) 120(45.5) 0. 690 0. 406 1.163(0. 814~1. 662)

G 134(58. 3) 144(54.5) — — 0.860(0.602~1.228)
rs3918181 AA 15(13.0) 19(14. 2) 0.482 0.786 —

AG 40(34. 8) 51(38. 1) — — -

GG 60(52.2) 64(47.7) - — -

A 70(30.4) 89(33.2) 0.438 0.508 1.136(0.778~1.660)

G 160(69. 6) 179(66. 8) — — 0.880(0. 602~1. 285)

— RN TR .
R T rs2070744 {37 5 T rs3918181 ff i Kb R 78 i 8 K 4 3 i %

V7 i R AR 286 11 43 A 2 S B RS2 78 L (P>0. 05),

2.4 BAfERIAHT X rs2070744. rs1799983, rs1800780 Fil
rs3918181 {7\ BLAE AU AT /3 A, JL K s 15 P RE A, L3 3,
Hp B8 CGAG.TTAG.TGGG, TTGG, TTGA 7£ 7 E [l
WAEREARE K EH B3 T2 RA S E X (P<T0.05),
{58 CGAG.TGGG (% OR {2} 0. 352.,0. 600,95% CI /hF 1;
HfEE TTAG 9 OR B K 2. 689,95% CI KT 1;45 % fRH
i CGAG 5 TGGG 9 H 3L v] g 2 0 2 [l % EH 19 2 9% K
o BRAEES TTAG () BT AR 2338 hn el 5 EH 9 5809 XUR

x3 EH BE S RAEBFRME
BFR )
GRS P OR(95%CD
EH# X4

CGAG 0.036  0.097 7.371 0.006 0.352(0.161~0.770)
CTAG 0.016 0. 005 - - -

CGAA 0. 000 0. 007 - - -

CTAA 0. 000 0. 009 - - -

CGGG 0. 000 0.013 - — -

CGGA 0.028 0. 000 - - -

TGAG 0.204  0.190 0.295 0.586 1.132(0.724~1.768)
TTAG 0.161  0.069 10.816 0.001 2.689(1.466~4.932)
TGAA 0. 034 0.041 0.134 0.714 0.841(0.331~2.131)
TGGG 0.217  0.322 6.180 0.012 0.600(0.400~0.899)
TGGA 0.224  0.248 0.227 0.633 0.903(0.595~1.372)
CTGA 0.002 0. 000 - - -

TTAA 0.012 0. 000 - - -

TTGG 0.034 0.000 8.177 0.004 -

TTGA 0.032 0.000 7.724 0.005 -

— PR T

eNOS £ 2 Rk FF 1 L4 M. 8 B2 40 8 & B v 40 i
R I Th R A G N O B B RE R A 1R A Yk Y
NO, 7= A Ll i 85 45 16 8 A Ak

Senthil Z£B1 90 K A7 T eNOS 3K J3 3 X 1 rs2070744 (T
>C) 5 AP REsE M eNOS JE[H 4% 5t iy g 1o 2 L fff eNOS JE[H
AR AP B I R4S AL, Kajiyama 25 & Bl eNOS %k
rs2070744(T>C) 728 5 5 & ML JE TG IE PE AR 56 . AR AR 7% 45 SR
7R rs2070744(T>C) 48 5 5 77 B 1a] % A 5 I He G 3¢
P Li 2050 %% B rs2070744 (T>C) 1) C 257 He [R5 o [ 3L A
EH G, FEMNES % Bl 5 dr AREHh 2070744 (T>C) %
P73 H 5 8 0fi FEH 3% Jachymova 2607 3o 4 5 ik 76 K Y i X
B T ik A B 119 451 5 i, K AR 3 A0 85 i) I # X BR & eNOS
i rs1799983 L AT IF 5T . & B rs1799983 £ &M 5 EH
FYIA S, BN Zhang 25 FF5 AN rs1799983(G>TH g T
SEALEE T RE R P E B IR T R NEE EH R 5 IR IE A, 1R
BB B & B eNOS 25 [H 11799983 £ 45 1 1 fig 15 3 i £
HLIG % 5 5 1 IR A G AR AR SR 45 Al R rs1799983 £
BES T HE R R A 5. LTRSS eNOS 2 [H
rs1800780 i 5 Z A M5 EH 1 A 3¢ ¥ F 55 /R, rs1800780 {if
MEENYS EH MR A, AT R0 B R rs1800780 v 11
LA 5T I Bl BRI B & AR A 56 . rs3918181 i i £
A5 EH WA SCHER I3 AR5 45 R 2R rs3918181 £745
ST EREARRIMELS, M ERFEVEEE Rl T
TR R Z AR B A AR T ST R B R AL R R R
My, o3 A% 2 25 1 5 HoAth RO 7R — 3 22 5

AT 25 W 7R 5 rs1800780 v f5 Al rs1799983 £ & & [H
RUI N0 53 A 22 57 o 24 38 X . rs1799983 v a5 55 {7 5 K 4t
BN AEREAE B EMERN G T EHEAES
B EH MEKETF. SR CGAG. TTAG, TGGG, TTGG,
TTGA 767 5 [ gl A BE &% EH % v CFE656 2702 1D
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PETE B 4t 412 7328 By e % F) B e O 7 A Sy S5 i AN A
T 5 —4E 78 BRI LN T BAC M E R B e
AT F RIS S TP RS A A AR GRS B8 G0 SUA SR B Y
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FO 2 X 0 I B Y0 I R S TR A A A T LIRS A i K A TE A
S48 B AR S Y A 9 R b X D 51 A AR R I T T o A
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