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Abstract Objective: To find the relationship of primary hypertension in Wa people and ACE2 gene polymor-
phism. Method: We chosed the 260 peoples who had hypertension and 290 controls as the research object, then
Mass spectrometry and DNA direct sequencing were used to detect individual genotype in 20 candidate loci for pre-
liminary screening of ACE2 gene by Snapshot technology. Further statistical analysis were used by Hardy Wein-
berg equilibrium tests and haploid type building through SHEsis software. Finally in order to get the relationship
between ACE2 gene polymorphism, haploid type and hypertension, ACE2 gene and hypertension incidence of Wa
people relationships were gained. Result;: DIn our testing of 20 polymorphic locis, we found five locis with gene pol-
ymorphism in Wa people,and we do the linkage disequilibrium for these five locis. All of them existed linkage dise-
quilibrium phenomenon, but part of the site couldnt replace each other in future research, @Both in the total group
and female group we found that CC genotype and C allele in rs2285666,rs714205 were protective factors of Essen-
tial hypertension (P<<0. 05,0OR<(1). The T allele in rs2285666 and G allele in rs714205 were the risk factors of
essential hypertension ( P<C0. 05, OR<(1). @ After haploid type of these 5 polymorphism loci points was construc-
ted,we found that only one haploid type (TGCGC) existed statistical differences among women in Wa people. But

no haploid type was founds in male people. Conclusion: The gene polymorphism in rs2285666 and rs714205 are col-
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lected with the hypertension in Wa female people.
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JE % VE & I JE (Essential hypertension, EH) &
— b DL BR 5% RN 3 15 DR 25 R B AR A R OG0 ol A 9
R A — b 22 5 R 22 IR R L R [ o 3R R
Xt R RA R, R T4k R Y )
P AR FHETHEERILE ., BREMEEKRER
S5 (RASS)TE Il R /9 9 7 v & 75 3 B2 E L 48 5%
7K E ¥ # i 2 (angiotensin converting enzyme 2,
ACE2)J2 RAAS 7 iy 5C S I8 45 il , o /2 05 1l & 9%
AL N R N HEUh RR T Z RO H
JR B RASS &4 25 Frok e -, Rk i R il 1k 5+
WL S5 T EMLER &R A,

ACE2 J& T X Yt fRHH LA, H mrA i 1
AT 3.6.8.11.14.16 XL & F X 2 &
a5, AR 5T % B e ANk i X R A =2 10 Y o6 B Pk
ARFEEmETY, REEI - ZREER, AL
TN T b X 25 5 9 B i Sy TR TR A T
FEFEWES . TR, AR 5T 16 B 2 I 9 T Bk 5 B
TG NBE Z 0 XV G AR 5 A Al s e b
WAL T RO B— RS AL R ZE X EH 2 1)
HRA B, AR Snapshot £ A 6 % #b, [X AR
T LR 5 % BN TE ACE2 JE[H 20 N2 80 MY
RN E TR RS IR S ACE2 2N 2510
MR R .

1 d&5F%
1.1 X%

SR FH B A Bl AL oA 19 T 9 2R B 2014 4F 10 A
TE 2 7 48 e v T Bk =5 B DO HE L & 0 A 0 4R 5 1,
JE T FIE R IE 5 AN TEREAS , ir A AR A IR 42 238 1R
B R

S5 1 4 < 7 6 Y 260 18] 1 I T BB AR Sk
B2, X2 A i B 04 AR e N A v Bl AL 3 B 290
BFE Ry B2 . A BIF 5% 35 B0 1% 5 f91) 40 0 X 20
¥ioh 3 AL EARE  H G 0 e 5 A s i . r ik
Xof HE 2 0 1) 2L ok, 5% b 2 3 L e ) L AR Y
1.2 —fwek

P IEE SR & S HESPOE J PN " N
BCELE A AR MR L AR L R s R 2k
R AT o) WSRO o TR I R AT R G A L S i R
AR K I
1.3 IS4 DNA $#2H

JI A A B RV R s @ R ki 5 ml,
BF @B OE L E 2 h WL 4000X g B0 5 min
Oy BTG 40255 BT —80°CUKAR AR A7 TR, >R
Thermo DNA [ 3l $2& B H2 B 4] DNA, K 7
& fi FH Magen BEER¥E L DNA R BGRF £ .

1.4 FEHE R

it fE NCBI M i () SNP %4 2 &% Hap-
Map W 3 o 8 508 %F ACE2 5 R #E 47 1 & L 7 ik
B A F IS 20 4~ SNPs 7 &, 81 9 ¥ %] . PCR
A A PCR =95 5 3 1 db 505 & A KL A H]
SER .
1.5 Giifepabs

R 43 B 5 45 SR A SPSS19. 0 5 F kA7 8
WG Hr T BOR R K ACE2 3 R R4 A 1Y e %
N yE K8, T %6 Hardy-Weinberg - 75 £k
R A% A4 X6k 45 A~ 22 3 PE AL 5 4T Hardy-Weinberg
SEAE R, UL P=>>0. 05 R AF A Hardy-Weinberg
A BB BT R AR A O T A — A o Al R s AR
TR DUHE R PIRE A o £ i 52 25 . FIIH Haplo-
view 4. 2 BAFXT 27 05 HEAT B R T L A X A
A AR OR VEAT 5y S8 43 B B B A BT A PR AR
IR 1 AR Rkt B " K B PR A TE PR A
W] 4375 1 2% 5, L P<<0. 05 WA R B G5 XL,
] B B SHEsis 78 4R 4 BT 5344 % A 56 2 25 M A7
HEAT BRAG RUAE L o B A% R S5 R % EH M A
Ktk
2 &R
2.1 BFFE BB AREAE

ARG AR A B Bk 838 i), LR 4R il
WAEAS 825 ] . HorP ARG & i Fe A HE 260 1) G il
2H) 5 9 BUIE H AR X R 290 1] Cf BE 4D
2.2 ACE2 Z254 S 45

ShE M ACE2 FE B H /g Bl ¥ )5 » 48 20 4>
LR 1 2 S0 5 R R 5 AN AR AR % BE
HAEZEBME., 8 3N TR 2B NS,
2 rs2106809, rs6632677 ir ., 7EH 18 W& T
DI 22 25 PE AL A 40 B & rs2074192, rs714205,
FESE S W PRI LA ZEAN A, D rs2285666,
(E D,

F1 ACE2 EREMRBKRABERVINSSHEMLSER

Table 1 Polymorphic bit information

G rsw's YR E AT TAE SR
Al2 rs2106809 15599938 Intron3 A/G
A2 rs6632677 15596749 Intron3 C/G

A20 rs2074192 15564667
A7 rs714205 15565781
Al3 rs2285666 15592225

Intronl8 C/T
Intronl8 C/G
Intron5 C/T

2.3 Hardy-Weinberg - il 3z
AR P LT 5 MBS, B
AP A 4 A A7 B DRSO A AR VR v I R A AR i
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JEA AT " K5, B 45 A Hardy-Weinberg
A (P>>0.05) . 7R AL i 2ok X 5 1k
FER AR P=>0. 05 IS5, 7R BE A4 O D9 st %
V-1 i Lt BB AR AR SR A TR — A PR IR B
W, B B AR R

A G S A A S5 L HE A Y 0 A1 R AT HE 3 R
KB S SRR EH A OCHE . AE 5 M AHE X
A5 KL R R A% A L R AT o M e R R B
FH SR A ik PR 8D B 25 A3 B DRI A o A AR IR 2 1k
NHE R K BB A e T2 8 SOk A ) e S5 A6

2.4 ZHENSBGITEA T (3D,
2.4.1 Rs6632677 fi SRS TSR X E AFEH 2.4.3 Rs2285666 (i Smg iR R AP

AL GG BRI R CG KL CC BRI G %5
P BE N C 5 A JE A o3 A AT A, R R Iz
MR EH A OCEE, 76 2ot HE b x4 SE R Y
Ko 4% 55 A6 3 R IR AT 40 it o & B 55 HG A D& BB B4 o7
ML FEREBSEAFP B REABEERIT %2 X
1) e R AR R A HE R (3R 2D

2.4.2 Rs2106809 fi MG 45% B ARET
KL FIZANL Y GG AL GA LA AA B

KM CC HIA K C M 3EHZE EH WA H &R
(P<C0.05,0R<<1) .M T %32 EH ) E0%E K
F(P<<0.05,0R>1), 785 1 N B v Xt 45 3k A Al
o 4% S5 A5 HE DRVAE 95 191 20 K o} B A gk 47 40 )i, ok
KBS HA B . FE L PE AR S RS A
PRHE—20 B CC LA K C S R & EH
PR ZE (P<0. 05, OR<T1), ifi T & K& KSR % &
P v I 9 B0 P 2 (P<<0. 05, OR™>1) (% 4),

K2 Rs6632677 ML mBEFHE G RFEITHTER

Table 2 Genotype distribution

GNP o %l;l?;”/% S AN R B 95%Cl
PrEEN FREIAL (260 B XFRRZE (290 i) P P OR
Rs6632677 M ARE GG 248 276 0.352  0.907 1,048 0.476~2. 310

CG 10 8 0.474 1.410 0.548~3. 628
CcC 2 6 0.204 0.367 0.073~1.834
C 14 20 0.47  0.47  0.775 0.387~1.550
G 506 560 0.47  0.47  1.291 0.645~2.582

B GG 106 118 0.687 0.498 1.797 0.323~10. 008
CG 0 0
cC 2 4 0.498  0.557 0.100~0. 101
C 4 8 0.338 0.338 0.557 0.165~1. 875
G 212 236 0.338 0.338 1.797 0.533~6.052

pegcs GG 142 158 0.320 0.817 0.899 0.363~2. 222
CG 10 8 0.481 1.408 0.541~3. 667
cC 0 2 0.177 1.012 0.995~1. 029
C 10 12 0.038 0.038 0.918 0.391~2.157
G 294 324 0.038 1.089 0.464~2.558

R 3 Rs2106809 L m EFEBESHREITHSITER
Table 3 Genotype distribution
SNPs I S EREE 95%CI
PrFEN FRBIAL (260 B XFRRZE (290 i) P P OR
rs2106809 JEPN GG 98 116 0.792 0.57  0.91 0.64~1.28

GA 78 80 0.53  1.13 0.77~1.63
AA 84 94 0.979  0.995 0.696~1. 423
A 246 268 0.715 0.715 1.045 0.824~1. 325
G 274 312 0.715 0.957 0.755~1.213

Bk GG 56 60 — — — —
GA 0 0 — — — —
AA 52 62 — —
A 104 124 0.56 0.56  0.89 0.62~1.29
G 112 120 0.56  1.11 0.77~1. 60

pegic GG 42 56 0.59 0.34  0.79 0.49~1. 28
GA 78 80 0.37  1.226 0.79~1.91
AA 28 32 0.97  0.992 0.56~1.74
A 134 144 0.49 0.49  1.12 0.882~1.53
G 160 192 0.49  0.87 0.653~1.227
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2.4.4 Rs714205 i MGIHEE R LSNP R
B, WAL SR GG R R AL GC JE R AL, CC 3 A
RGN L C 457 3 R AR E AT g, CC BE A
R Je C SR EH MR 37 % (P<<0. 05, OR
<D.G S E EH MUK N K (P<<0. 05, OR

<D, 5@l &R, 785 A o 25 56
T R 45 S5 FE R AT B e o e B AR G B
F1R) 56 DR AR g 3 4 o7 35 PRI U %, AR Lo e N B R
B CC HE T Je C & A K6 DA 35 2 5t & 1 e I R 1)
fEH I & (P<<0. 05, OR<<1) (¥ 5),

R4 Rs2285666 (i S EEBNHRFITHHER
Table 4 Genotype distribution

S

S i PR AR

SN AHE DIREPE I (260 ) X IRLL(290 ) P P OR 95%Cl
rs2285666 JEPN TT 102 96 0.103 0.135 1.305 0.920~1. 849
TC 78 80 0.390 1.125 0.777~1.628
cC 80 114 0.036  0.686 0.482~0. 977
T 282 272 0.015 0.015 1.342 1.058~1. 701
C 238 308 0.015 0.015 0.745 0.588~0. 945
Bk TT 60 64 0.73  0.638 1.133 0.674~1.905
TC 0 0
CcC 48 58 0.638 0.883 0.525~1. 485
T 120 128 506  0.506 1.133 0.784~1.636
C 96 116 506 0.506 0.883 0.611~1.275
Eegié TT 42 32 0.028 0.049 1.623 0.961~2.741
TC 78 80 0.509 1.159 0.747~1.799
CcC 32 56 0.014  0.533 0.322~0. 884
T 162 144 0.008 0.008 1.521 1.113~2.078
C 142 192 0.008 0.657 0.481~0. 898
£S5 RIS LA ERBESHEREITHIER
Table S Genotype distribution
vy /it A 327
SNPs N %}%ﬁ/# SRERAE 95%CI
PN R BIAL (260 B X RRZE (290 i) P P OR
rs714205 BONHEE GC 76 76 0.147 0.627 1.163 0.800~1. 691
GG 106 104 0.237 1.231 0.872~1.738
CcC 78 110 0.05  0.701 0.491~1. 001
C 232 296 0.033 0.033 0.773 0.610~0. 980
G 288 284 0.033  1.294 1.020~1. 641
Bk GC 0 0 0.542
GG 60 68 0.978  0.993 0.589~1.672
CcC 48 54 0.978 1.007 0.598~1. 697
C 96 108 0.969 0.969 1.007 0.697~1. 456
G 120 136 0.969 0.969 0.993 0.687~1.435
Begic GC 76 76 0.016 0.394 1.211 0.780~1. 879
GG 46 36 0.071 1.591 0.960~2. 638
CcC 30 56 0.006  0.492 0.295~0. 821
C 136 188 0.005 0.005 0.637 0.466~0. 871
G 168 148 0.005 1.569 1. 148~2. 144

2.4.5 Rs2074192 (S GIHEEER B AT
KL IPZALER TT ZERA CC FEFA CT HH
R C MR T S0 SR o0 A dE AT HL A, R &
BRI S SR % EH A SCBE, 78 55 M B o 4%
FE PR T R 45 A5 SR DR AT A A e, R R B 5 A
PRUIHE PR R R TV SS9 N
e R R BLEA G it 24 0 SO SE R A R B A7 ik
K (K 6) .

X ik 5 A2 A S (rs2074192 . rs2106809

rs2285666.rs6632677 . rs714205) Y Kt X 1Y Ky 45 {7
S DR S3R AE 55 19 2H K o R i AT G vk o L AR 2
B3 /i1

ARC T 5 M 55 ANHE TR 3% 5 A 2 A AR R
KI5 EH B, & — 2 800803 K B J
ENERECRB A RS EH &AM,

AR vei I 2 1 N P 152285666 37 5B CC
LD Ry C 25 R L rs714205 A7 55 A CC B[R 1Y
K CA A e A ¥R EH B -3 & (P<<0. 05, OR
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Table 6 Genotype distribution
/it /it a3 327
SNPs N %Fgﬁg LR RPCE 954 CI
LR B (260 D X BRALC290 ) P P OR
rs2074192 BT CT 80 74 0.298 0.171 1.297 0.893~1. 884
TT 80 88 0.914 1.020 0.709~1. 467
CC 100 128 0.177 0.791 0.563~1.112
C 280 330 0.310 0.310 0.884 0.697~1.122
T 240 250 0.310 0.310 1.131 0.892~1. 436
F Ak CT 0 0 0.324
TT 52 54 0.555 1.169 0.695~1.966
CcC 56 68 0.250 1.356 0.806~2. 280
C 112 136 0.404 0.404 0.855 0.592~1. 235
T 104 108 0.404 1.169 0.810~1. 689
T CT 80 74 0.289 0.125 1.411 0.908~2.193
TT 28 34 0.681 0.890 0.510~1.553
CC 44 60 0.197 0.733 0.458~1.175
C 88 194 0.492 0.492 1.150 0.772~1.714
T 56 142 0.492 0.492 0.869 0.583~1.296
<1, 1M rs2285666 fii mi (19 T 25 {0 K& A L rs714205
B G SRS B R R W BOR R ! | !
(P<C0.05,0R>1). g g : g g

2.5 HEHA VMM

izl Haploview 34X & B 5 LS A
HEAT RN, 6 AFL I 43 30 6 795 161) 20 R0 0 R 21 iR AT 0%
BN ST A R L A% i TR O B /N B A B R
KT 0 1 2207 AT 38 WA -1 3 M7 AR 96 3%
BORP- 2580 DAL 2 B, DL D>0. 8 E RS %,
Pl 21 (8, 3 7R 5 3% O P-4, LA D>>0. 8 Fll r* >0, 8
U E =

ACE2 N ERIE LR Z B0 LR 5
AN RFIX 5 AN AR = i e 21 B 3 g I 4
0007 R B D =0, 8, H.A 0y 35 30 58 40 i b 1
1, MR 4 o B /R s AL 24 A, TN oy B3k 5 A 234
SAFTESRE I PR (W% 7 B 1, ] LUt
— AR R AT

x7 EMAFESN DE
Table 7 Dvalue
D1l rs2106809 rs2285666 rs6632677 rs714205
rs2074192 0. 906 0. 924 1. 000 0.963
rs2106809 — 0. 947 0.999 0.937
rs2285666 — 0.999 0. 954
rs6632677 — — 1. 000

r* {H 1F rs2285666. rs2074192. rs2106809 .
rs714205 [A] ((E# T H K F 0. 8, 76 LLE M WF 5 vk
Al LI oA B O AR, rs6632677 5 rs2285666,
rs2074192 . rs2106809 . rs714205 [a] f4 {H i i /N T
0.8, %M rs6632677 5540 4 AL AT LITELL G
AR I P A IE B AR AT A b, LR 8L 2,

FTRIK 5 AL A ] A 7 R B A

1 EMNELhEESESLERAEHAFES TN DE
Figure 1 Drvalue
x8 EHRFEEHESW 2 E
Table 8
2 18 rs2106809 1s2285666 rs6632677 rs714205
rs2074192  0.751 0. 820 0.026 0.927
rs2106809 — 0. 855 0.028 0. 805
rs2285666 — — 0.027 0. 875
rs6632677 — — — 0.026

2.6 HAEAVKYHEE 5 5 Hr

Y% ACE2 JeH Z 2847 v i2 Fl SHEsis 7€
LR MR AT SRR B A3 BT AR R T B 5 A a5,
AFTE T AN -7 B G2 107350 43457 a5 358 4 35 PR 780 431 %
BAR, BT 12 Fh AR, XX 12 B A A
FE s ) A RO B ZH b e AT LA A B, R X 5 AN
SR A R SRR EH 0B (R 9).,
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rs2074192 ——
rs2106809
rs2285666 -
rs6632677
rs714205

1 2 3 4 S

&

R rs2285666. rs2074192, rs2106809, rs714205 X 4 4>

L3 AT LATE LA B9 8F 58 AR B AR

B2 EMREnEASFEFSNEANSSEIETEHRR
FELH

Figure 2 Chain imbalance analysis

3 itig

T 5 I A A AL o, 38t A RN S8 SR 2
REKEEEEH. BEMLEEKZRS
(RASSME R 32 I b 22 Z e vh F B T 541, H &
TR AR K R . ACE2 2 ZR &M
HEHWE /. ACE2 F %l i i > Ang I 194
B s 4 O AL A A 5K MR AT S AR E L — E AL A (NO) |
5% VUK A5 T LA IO D R L 5 00 i ST T JUL 400 M
B Ul I T SR T N A 4 B I A RE 25 A
KRS 5 imEIH AT, ACE2 2 —3E4 18
MINETF . ELSE LB ACE2 £ [H ) SNP 1 s
FAH 140 A A K ZH S FIER S I N & T
X 2 2 T 3.6.8.11,14,16 X JLA
W& F R LB S . BRI £,
PO A PR 5 X5 P 3 2 R R O B W
i s e IR 22 2 M I O I OR — o
Flowe MR B b X B9 2 53 5 ACE2 £ & M 40 56 1

Lz N

ACE2 £ Y rs2285666 1% — v i 7F F N 9%
hEBME A/G A5 &k E LA
A Sy — U N RE R E K B A o5 B 3
RAR G @ kIR X R, W o R kB
rs2285666 2 A MEJE AN [R] B Lo vk R D% 5 v B
I A fE B R & 1 (R A B 9 K ACE2
RN LB P EME EH Z ) A, 7
— TG B R CHE R O 5 R U kB rs2106809 iX —
2SS B R R R A G, H R X AR
AR N B RO 55 95 I A & LI — R . =&
N BF 58 45 3 B ooR, ACE2 1 4 A £ & A K
(rs4646156, rs879922.rs4240157,rs233575) 5 &
IR I JE R X AR IS M & . 45 AR
5% S VA T AF 5T 3 B P RN P 531 %o 1 3 22 ) ) S Bk
PEAT 3 R Y B AS TR) (G R (4 B 5 4 T
BR A i B S0k

AW B 5 A 22 A7 5 22 Bl o
MBS . A AU R B 2 AL 8 5 R R 2 M i
KA X5 ACE2 F N B & Y= e dH o6, B
FEFR A rs2285666 (1Y A G573 A 5 2 Pk 0 il A R
JRFET- A OC IZ MR R X 5 T P4 X
R 5, X R RN T 2o RO I 5 0 XL
G200 T ST A I B rs2285666 fif MR £
N A/G AP WA N C/T %748, Wik T
rs714205 B 95 Z 50 TR . T H 5 5
I RS XU ) BiF 5T 45/ X 1 B 54D R v L
AH G 1 JE PR 22 2546 S [R)NBE O S AR [R) S 33X P R IE
S ACE2 R:H 285 ot w4 X e ik
A, TR B 80 2 5,
PR TR A SRy o 2R T O B A a8 AR M AR IE L BB IR
A A 55 AN R 22 ) B 25 5 A JB, T AR AR UATE 5
12 A A AU, Jf ok & B 5 R % EH AH OC B A9 5
fiE A,

i b ACE2ZE N ARE T A 52 854

x99 ACR2 EEZSHERERKFHASHRANBFRMELSNR * S
Table 9 Haplotype frequency analysis

LA T 95 191 2. X} FE 20 PiH OR(95%CD
CACGC 1.01¢0.002) 6.00(0.010) 0.082 0.188(0.023~1.547)
CACGG 12.0(0. 023) 12.05(0. 021) 0.783 1.120€0.499~2.513)
CATGG 0. 00(0. 000) 16. 18(0. 028) 0. 000 —
CGTCG 13.96€0. 027) 20. 00€0. 034) 0.475 0.777(0. 388~1.555)
CGTGG 250. 03(0. 481) 275.77(0. 475) 0.786 1.033(0. 815~1. 310)
TACGC 223.94(0. 431) 231.72(0. 400) 0.258 1.149€0. 903~1. 461)
TATGC 6.00(0.012) 4.05(0.007) 0.423 1.669(0. 471~5. 920)
TGCGC 0. 00€0. 000) 14. 23(0.025) 0. 000 —
CATGC 1. 00(0. 002) 0. 00(0. 000) — -
CGTGC 2.00(0.004) 0. 00(0. 000) — -

T ACCC 0. 04(0. 000) 0. 00(0. 000) — —
TGTGG 10. 01€0. 019) 0. 00(0. 000) 0. 000 —
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