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[ E] B8 FTAKARE — LR AE(eNOS)ER(CAn “EHBER TH RN E S EUE ARSI 5.
% ik BB B EE R 5 A RN BEALBE RS e vk F SRR YL 8, %t 291 2 v E IR ABY eNOS ZEH (CAn ZEMMEITHFR -
£ R :eNOS M (CA)n F77E 23 FFZEAIIER I 93 FhIE N 7Y, B H B3 i £7 & Hardy — Weinberg “F# (P >0.05) . PCR 84 A
B ESEE N 144bp~ 188bp, T & CA EE RS BI0 19~ 41, 0 THEMS T 0.34% — 14. 1% . ZVEZEFEHR0.85, £8
SEHRPPIC)N0.83, FEARSEMEABRLERTEN 11 NS EFDFH(CA)m . (CA)r3 (CA) s . (CA)s7 . (CA) g .

(CA)30.(CA) 31 (CA) 30 (CA)33.(CA) 33 (CA) 35, 2 #088 P $9<0.05. % BB RLE R | & A & B s 1415 B A DNA 7
HOHEMEFMR >R AMKER.
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Study on the endothelial nitric oxide synthase gene polymorphism

in Chinese han nationality
GUO Fengjin , et al
( Department of Biologv , College of Busic Medicine , Chongqing Medical University)

[ Abstract] Objective : To explore the distribution of the (CA) n dinucleotide repeats polymorphism of the endothelial nitric oxide syn-
thase (eNOS) gene in Chinese han nationality. Methods : (CA) n repeats polymorphism of the endothelial nitric oxide synthase
(eNOS) gene from 291 Chinese healthy subjects were analyzed by polymerase chain reaction (PCR) — denature polyacrylamide gel
electrophoresis (PAGE) — silver stain. Results : Ninety — three genotypes and twenty — three different alleles were identified in 291
Chinese healthy subjects. The distribution of genotypes was in accordance with the Hardy — Weinberg equilibrium( P >0.05) . The size
of PCR fragments ranged from 144 to 188bp containing 19~41 CA repeats and the frequency of (CA)n ranged from 0.34% ~14.
1% . The heterozygosity( H) and polymorphism information content ( PIC) were 0. 85 and 0. 83 respectively. Significant differences
were found in frequencies of eleven alleles including 22 — repeats, 23 — repeats, 26 — repeats, 27 — repeats, 28 — repeats, 30 — repeats, 31
— repeats, 32 — repeats, 33 — repeats, 34 — repeats and 35 — repeats between Chinese and Caucasians. Concfusion : This site is referred
1o as a genetic marker with high polymorphism information content. And the distribution of this genetic marker is different in different
ethnic groups.
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HFIEL 5@ omaXPL E A A AR PIELSHEE
tem M EAR ) BIEBFFE R eNOS ZEH (CA)n
AHEE—-TAFE B YI MR T, eNOS £ H
mRNA AIER B VI BKEBF B3NS FCAERER
W, AR CA BEE RKEOT#E L IEE eNOS H H
mRNA HJ & #) 8y Y] i 72 3k % i eNOS HH gy %
B HRTZEER T AR H X eNOS 2 H CA #
BRESLZSHMRMRE, AFFELRT 291 B4
EUEANEE M DNA #17 eNOS £ H CA Z#&%H
BMREEIT I Z5HAT, BRI FHLX AR FR
HEIH) eNOS #: 5 #1385 45 5, N T i — £ 5T i%
HEZ R 5HRKEEN R REEER,

1 #EEFHE

1.1 HALX%E

FEPUJ11 48 FOER Bk T B ALY B DU IR T SR 4 06 R -1k 291
4 A BT B SR I 2~ 3ml, EDTA 38§, EP &4,
—20C i85
1.2 #ik
1.2.1 HFE4 DNA#RER N EDTA i< 2ml, 2k FiE
EHr 2 DNA, TE B##/5 8 - 20CH#F .
1.2.2 PCR¥# 3|¥3 8 Stangl Fi&it, B ¥ Sangon
ARG B SIS A 5 - TGAGGAGAGACTCA-
GAATTGGA - 3’ #1 5° — GCTTGTGTGGGGTTTCAGGCT
-3’03 PCR BRI 25ul, & 10 X PCR i 2. 54,
0. 2mmol/LANTP 1.4pl,3mmol/1.MgCl, 2. 0pl,2U/pl Taq B
475 0. 1y, 50ng/pl BiHg DNA 1. 0pl, £ . FT# 519 (5pmol/
WD) & 1. 0pl, V38 451420 95T BIZAE 4 4min f&, 94T A
30s, 58T 3B ‘k 40s, 72T ZEf# 30s, 3L 35 G/, 72T HEfd

M 1 2 3

176 bp —
174 bp —

73— &
18—

164 bp — .S
162bp —  Gptuler
160 bp —

- o wlpY

Tmin JFREIZE 4T, B=8 10p], 2 2% IR T80 5 B s 3K,
BALZ.4E (EB) e, SE5MT T B s8R .

1.2.3 ¥ YRRE  SEEBRL . NN — B XA
BeRk R 3812 (4 L 47 BT i 8 % F A 1 B I, B AR & 4ol /L
MIRE . B 1pPCR P29 1 B RESE mhil S BE T HARE I BB
FL, KR (200V) B3k 2. Sh 45 R, AR S 4 66 3 BB A D % .
1 pUC19DNA/Msp] (Hpall )DNA FEBEf A % [ i i &7 2 5
S EIRAEY CRAY YIRS - didk — EY #e:) 7 YE A4
HEXT R, 254 Quality one BIFIMF R G, R E R MR E R,
8 @At 0l AN ETIE VR € G 20k Y

1.2.4 SHiHZEAE it 8 F SAS 6. 12 34, eNOS
(CAn HERSEMHEEFFER A HEEEFITBETE,
SR 5 Hardy — Weinberg V85 75 & 12 B K 4 B 9 55 £
HAPMEMLHERA BB, P<0.05 VERENER.
224 B (H)MESE B S B(PIC) 453 Neits 1 Schurt® %7
BiE.

2 % R

2.1 PCR =#HoiksxR

B 1 AZEESEMAH R ILFHEEE PCR
74 B TR A B P e L DK AR M 3, A B bR
23 M RER X 23 FREEVERE T & CA BEE IKE
SRk 19~41, 338 B B K W HEl 144bp ~ 188bp.
PESTNT 0.34% ~14. 1%, LIKE R 166bp B
(CA)3Z i BB H A, 188bp B (CA), F M HE
SRR, CAEERESHEN T FRXEA
B 2SR (CA) n = 172 (fragment length — 106) it
Bl RS R 0.85, E55 88K 0.83,
R— I EFRE8E%EE Er DNAFRE,

5 6 7 8 9

o e

Bl NOSEE(CAInESFJ PCREVERSBEREBRKBARHRBRRACHBER
M: 5 FRERAE 1 ~9 53R R E AN DNA 2 PCR ¥ #1517 8% BRA S ERRB B ARHBRRRBLER,
1~9 AR SR EE S B4 28/31.30/33.34/34.29/32.30/30.32/33.28/32,29/33,29/31
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F1l NOSEH(CAnRIEEURASUERNRERNBMES (2 =291)
Number
Allele 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41
Allele Genotype

9 0 6 0 0 6 60 0 1 0 0 2 0 O O O 0 O O O 0 O 0 O 3 2
20 6 6 0 6 060 0 01 3 01 ¢6 0O06GO0O0O0TO0TUO0 0 O 5 3
21 6 0 6 06 0 06 6 0 2 2 2 2 0 0 0 0 0 0 0 0 O 8 4
22 0 60 6 06 01 0 2 2 0 O0 061 06 0 0 0 0 0 0 6 4
23 6 6 0 6 0 2 2 3 2 00 2 0000 0 0 O 11 5
24 1 06 0 1.1 1 3 0 0 0 2 0 0 0 0 0 0 0 10 6
25 2 0 0 2 3 4 4 2 0 0 0 0 0 0 0 0 o0 19 6
26 4 6 0 4 7 2 1 0 0 0 0 0 0 0 0 o0 23 5
27 4 0 2 3 3 0 3 0 0 0 0 0 0 0 O 21 5
28 5 0 8 4 3 2 2 0 ¢ 0 06 0 0 O 35 6
29 7 2 9 9 4 4 0 0 0 0 0 0 O 63 6
30 9 2 3 4 5 4 4 5 3 0 0 0 82 9
31 7 0 3 6 0 5 ¢ 2 2 0 0 61 6
32 5 4 5 6 0 0 3 1 0 O 49 6
33 4 3 5 4 2 0 0 2 0 44 6
34 6 0 0 2 2 1 0 O 47 4
35 5 0 0 2 2 2 1 32 5
36 2 0 0 3 1 0 21 3
37 2 0 0 0 1 14 2
38 0 0 0 O 12 0
39 0 0 O 9 0
40 0 ¢ 5 0
41 0 2 0

Total 582 93

6 Bthine o
BCAau s an

= x

"?1\'.’.-%[*]%‘14“& (Allele treguency) (%)

....;.m"mml.....

0
19 20 21 22 23 24 25 26 27 28 249 30 31 32 33 34 35 36 37 38 39 40 11

CAELLINEL (Number of CA repeats)

EH2 PEABRSENRARE NOSERA(CAnWMIBHAFMBEASHLILER
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2.2 PRARRAFBTFLARNRAARD G A
eNOS BB (CA)n L DAL S A AP A
TROLIRER 1,23 Fh O 2 i ARE 5 f it A
T:(CA)14. 1%, (CA)% 10. 8% . (CA)3 10. 5% .
(CA)3,8.4% ,(CA)38.1% .(CA)337. 6% . (CA)~y
6.0% . (CA)355. 5%, (CA)s 3. 95% , (CA)>; HI
(CA)36BI N 3.6%.(CA)253.3% ,(CA)372. 4% ,
(CA)352.1% ,(CA)231.9% , (CA)21.7% . (CA)30
1.5%.(CA)3 1.4%, (CA)z 1. 0%, (CA )y
(CA)40¥ K 0.8% .(CA)190.52% . (CA)410.34%
ABEP LA 03 MR A, 28 B R HN BN RS
Hardy — Weinberg - ( x> =98.75, P>0.05),
2.3 PAAHEZmEABFALEARS A LK
B2 B/RT eNOS EH(CAn FEMHFEF
EABHEMEAB PR AER, &R
(Bl 43 A7 7E AR b A — 3, (H B 2e S A B R SR
—EZER, AR RS E AR S &S
RANBEFRBEN 11 NEALEEFE LS 7 A (CA)H,
(1.03%vs.0.5% ) .(CA)23(1.9%vs. 3.4%) ,(CA) 5
(3.95%vs.2.5% ). (CA)»7(3.6%vs. 1.9%) .(CA)xg
(6.0%vs.9.3%) . (CA)30(14.1%vs.8.9% ) ,(CA);
(10.5%vs.13.8%) . (CA) (8. 4% vs. 11.8% ) . (CA) 33
(7.6% vs. 12. 3% ). (CA)3 (8. 1% vs. 11. 2%),
(CA)35(5.5%vs.9.9%), y> ¥ 3 P #<0.05, 7£
EMEBEABE TSP ERESOFMERHNZE (CA);
(13.8% ), K E (CA)5(12.3%) . (CA)x (11.8%) .
(CA)34 (11.2%) . (CA)2 (10. 2% ), (CA)35 (9. 9%) .
(CA)25(9.3% ), i B AR 7 i S0 R I = B9 S5 {2
FEE R (CA);(14.1% ), HIKE (CA)s, (CA)zy .
(CA) 3 (CA)34.(CA)33.(CA) 2 (CA)3s 5 .

3% it

Hardy 1l Weinberg 76 b it 28 ¥1IE B, — M BEAA
SRR VTSR, BB R TCER K BEBLAE (1% ) ic .
BAFREE BA BAREEE, WA 0 BB RS —
RENF—REREAL, LB L P, X —HIiE,
BEE T A B ARRMLSMEM, S E RN Hardy—
Weinberg EEf, LI E&MFT, REFMBREEEM
B EARR B EAEKIE. m— MR RS 2
K, B EREVUISHED, MR ZH TG EERSR, ]
B 9T %L A< ¥ 5 Hardy—Weinberg i85 1% 1 5 , W) %
B RE AR (R L 08 K, BE VLA T , oAk B AR,

BAERR I R — AR X A AN R 9 AR B,

bt X fERAE B E IR, © R E G TR ERE.
BAEFRC I Z B R KE N A — T ARG
BH) . Z&ER&E(PIC)FHEmkEHE. B4 H
RER M BB A IRE TSR KT ESNERM
Z, BT AAhRBE, GRS, BEREES
A FR [R] 89485 38, 8 B F 2 R0 1 85 4
PIC R B— B A& i BT 60 & sk AT B ALY S 15 1%
BAE, BRI LAR R — S S AL S 1 R SR
AT B E S AT 9, AR HF ST eNOS BB
(CAn — B HRREE T IR L & MEALS L&
23 M SF LR R 93 MEH R, HR H 5 PIC 4
FAO0.85 FO.83, HBZN A E - TEAKRER
5B DNAFNE, MEXRE RS, BAES
R FAUHE, 7T T AL BB e S 05T

AT ST R I A0 5 (57 B (R R0 B IR B 9 $50 i s
FAH, 5 ESMRE R B IR AT L, 2B
HKEEAR B, HA 11 HEMERMEER T F,
A3 BIA: (CA)zs (CA)sz (CA)ag . (CA)ay o (CA)sg
(CA)30.(CA)3; (CA)32 (CA) 33, (CA) 34 (CA)3s( P
¥<0.05), RmAFEABTIRE LI (CA);.
(CA) 15, (CA) g (CA)g3 (CA) 5 5 P LB .
MERB 5 AE, T EXBEANBEL (CA);
(CA)3p, (CA )z (CA )39y (CA)2g (CA)z, (CA)sg
(CA)3p % 2 5 BY 4 i 450 R 40 7, o AR A B LA
(CA)31(CA)35 (CA)5 (CA)33 . (CA) 5y (CA) s FH
HESEHZ 0L, XN SHEEFER,H
I, TEARRE AR X AHEF «NOS 2 H £
DN ARG S, EM R IZEATRSERA
H R R B EEAL S ETER

eNOS BBy 2 &0 TR m MBS, L+
S PRIl . StanglP1% ARFFT T R B ko 5
TR LCHBRENMEEX B RAGMEANEET
eNOS HEF BHAEFCAEREFIEZ (=
(CA) ) B TR BB PERE I, A iR B EE
OFRE ST fE e N 22—, Nakayama T-V S 7E0F
FTHAAR eNOSEFHZ 13 HEF(CAn 5K
P LR A AR SE AT R BL(CA) s SAHERE O FEAE
KEFE LS MBS, I — SR B (CA) R ATE
EHAANBE A S M EMRERE, Li C109%
L E AP LB eNOS HKE 7 ShEBF 894G - T
RS 4 WEF 27bp REKEE T S5HEIRM'E
Bt S 7 E T TEARAMB 4 NET
a EMEET ERFERERFLESTHES
pre A ; # B M % R B eNOS £ N 27bpVNTR
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Z M 59 E DR N R &M S MLE (essential hyper-
tension) & 2 BB JRAF (type 2 diabetes mellitus) & 4=
AR, HTHEKEFNRNI G EEMEKELE R,
EFEIEE AT G eNOS AR LA S0
ST YER X Tt — BB A R R S &
AR DM A FE BN A UME -

2 % x W
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# 3,5

A& 4, AR

(BRI D& R DA, 'K 400010)

20034E 12 A 17 Hi% 9:30h B TP X DRI 4
B AR T DA B AT R AT B & E A R
9 BFRH R KB IEFRFBTRABRIE) PR IENFEE
RUBEE & F AR R K R EGFE R BB 1 118 H0E |, B BTz RIRG #
E B2 R TR A IR SR & R .

17 H EF 9 B ATEAE KR UK RS e R B R e
KR EHAE ™10 0.0375% K BT E, 8 s 3 1.5
BIEHIFEE S0g. 14 B A H R E N R A 224 I KR
7,238 00) | &2 HTE 16 B 2250 AN 8 8 S 415 5 iR
B.HHF ¥R E T HM 7 M RI# R R R, 15
FHMH 166 30 2% 18 A S At rERE T KR E Y
O ZFHELMWRAF L EE— EREHE. MiT,0 B¥FEY
TC B B AR BARAE

1 wERER

BURRBEHBENHRAR 9 BFAHF L HPBAES

L. HE1Z,FRSEY BFRAEE 1 £ 10 BiA%E,
Hepo AR T 1B IO AR Y Bty . BB )G
SRR ERRAR R 10 BB E AR IT R BIGT x2
e T VK HTRERT, R EHER. KRR
BT ERERY ERER R EE NG EYR ., TIKA
B

5 8 2 BEMBAT IRRGY 10h JEE, —RIFHAR
i, TR SR AERFELE , | AT 56 2 RSO %N
FHOHBATE,2 S5 KE 8 AT R FREE L B BB
it —#H VK, BEGTFXTERT, 250 F 20 E42 K
fa 2R ERIE R b .
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