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[ Abstract ] Objective: To investigate the relationship between rs1801133 locus polymorphism of the
methylenetetrahy defoliate reductase ( MTHFR) gene and essential hypertension ( EH) in Miao,
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Bouyei and Han ethnics in the Guizhou province of China. Methods: 850 samples of EH group and
control group involved in the study, including 137 cases of Leishan Miao group, 131 cases of Libo
Bouyei group, 163 cases of Guiyang Han group; while in control group: 128 cases of Leishan Miao
group, 131 cases of Libo Bouyei group, 160 cases of Han group in Guiyang. TagMan probe technique
was used to detect the genotyping of rs1801133 locus of MTHFR. SPSS and SNPStats online software
were used to analyze the distribution difference of site polymorphism in both groups, and the
distribution difference in different ethnics and genders. Results: The rs1801133 locus of MTHFR gene
showed C and T allele, as well as genotypes of CC, CT and TT in both groups. Genotyping resulting
indicated that significant difference between Bouye EH group and control group (P <0.05), but there
was o significant difference between Hany and Miao ethnics EH group and control group(P <0.05) ;
as it was shown in genetic models, there was no significant difference between male and female in all
ethnic EH groups (P >0.05), but there was no correlation between genotypes of CC, CT and TT in
codominant genetic models of three ethnic groups and EH occurrence (P >0.05). The prime genetic
model of rs1801133 locus of MTHFR gene in Bouye group is recessive inheritance model, in which TT
genotype is the risk genotypes (OR =5.33,95% CI.1. 14 ~24.82,P <0.05). MTHFR gene
rs1801133 polymorphism of Guizhou Han group was different from Miao group and Bouyei nationality
(P<0.05). Conclusion; The polymorphism of the rs1801133 locus of the MTHFR gene may be
involved in the risk for EH in the Bouyei indigenous in the Guizhou province of China, and TT
genotype may be a risk factor for EH pathogenesis. The polymorphism distribution of this locus was
unique among the Han, Miao and Bouyei groups in the province.

[ Key words | methylenetetrahydrofolate reductase (NADPH) ; minority groups; risk factors; essential

hypertension; homocysteine; gene polymorphism
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FRUER] EH 21 b4 419 1], Horpedy 1L i 128 4
J 44 ] 2 84 f5i] SFHAERE (59. 64 £15.61) %, 75
WA R 131 5 55 58 foi] 2z 73 {4l | 7 34 4F i
(59.91 £15.78) % , 5t FHIUE 160 ] 55 72 ] . L
88 il SFHAEE (57.08 £ 11.35) %, Fir A 58 %)
GG EAE R E AT, EH Q1R B AL 78 47 % S
SRR PR, 2 R Tose i B (P >0.05)
1.2 7
1.2.1 DNA @42 R i Fif I A B 58 % R 24 4%
112 b, WRRAE S I AME I 3 mL, Il ]
EDTA-K, #it &, >R ] By S 05 ¥ 42 BOAh J4 1 DNA
FrHEEL Y DNA #E4d ] Thermo Scientific™ Nano-
Drop Lite /366 T )T, IFAR1E 2 30 mg/L,
1.2.2 LA FH TagMan-MGB S2i 35 658
i PCR 34 MTHFR JE DR 1s1801133 v 5 i/ £ 7 4%
P T, S A AR StepOne ST E i PCR Y
([ ABI 43 7]). PCR T4 10 pL:30 mg/L
DNA %% 1. 5 wL,TagMan genotyping Master Mix Il
5 wL,rs1801133 4} 0. 25 pL, I JoiE ddH,0 #h &
% 10 pL, PCR Wi 2:M4:60 °C 30 5,95 C HiAs
10 min, J5 3 AEF 95 C 15 5,60 °C 1 min, f§#F 40
W, Ee)G 60 °C 30 s, 250 [ W o 2% StepOne Soft-
ware v2.3 4N} Real-time PCR 7 3% 2% B3 47 47
B, SE LRSI J5 DA T A7 R i v BE BILAT I 5 % FEAS
PEAT I 36 AE , 0 e 45 2R 55 23 T 25 2R 100% FHAT
1.2.3 MpgeiE AR BB o B 25 R b B
LA S MEEAR A TAY) TR (L) el
AR AP S I, D519 : Eilf 5'-TTGGCAG-
GTTACCCCAAAGG-3', T 5'-GAACTCAGCGAACT-
CAGCAC-3',
1.3 Sitsehbs

K SPSS 22. 0 B %o $iedf #E AT AL 3L, I AG I
2 BRI B REA & AT 45 Hardy-Weinberg 35t 15 -
A S xR T PRI R A5 (0 PR A% 2
)28 5 LA Ay e ORI P X500 = Btk 22
(x=s) o, R ¢ KB FEATHLEL, P <0.05 2%
SAYETEE R . R SNPStats 78 28 B fF” 3
MTHFR J: ] 1Y rs1801133 i 5 7 47 35t 15 15 X 73
M, G4 M 38 A2 45X ( codominant model ) | 2
P AL 2 ( dominant model ) | [ 388 1% 465 2 (re-
cessive model ) Fl # T 14 5% £ #2 X. ( overdominant
model ) ; FEHRHE AR (5 B 2 YN (akaike information
criterion , AIC ) A1 D1 M-#{Z 5.1 W] ( bayesian informa-
tion criterions , BIC ) BU{E.I /N1 € B SNP £
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Fig. 1 The amplification curve results of MTHFR
gene rs1801133 loci by Tagman
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Fig.2 The real time fluorescent PCR genotyping
results of MTHFR gene rs1801133 loci
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Fig.3 The sequencing results of MTHFR
gene 151801133 (C/T) locus
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2.3 MTHFR %:H rs1801133 7 s 254040
AT 3 A ROBAER EH 2L FIRS B8 2 25
TUSRARLZ ) K30 945 & Hardy-Weinber P-4 (P >
0.05) , RAHSFA MR R M. w i DU &8k A
fF EH 20500 iR 20 W) rs1801133 37 s & PR 7R i o4
LA HE DR L, 22 S G (P >
0.05) ; A % EH 20 15 %68 B 20 12 (o7 s o PR R A
P, 2R A ST A (P <0.05) (HAEf AN
PR ER LG FE X (P >0.05), I

#F1,
2.4 MTHFR 3£[H rs1801133 {3 15 2 250400 ro
Fip=2-2

ZE R 2 AWK MTHFR [ rs1801133
VR TE 55 P T e , 3 PR AU AT 6 B S5 Ik PRI A
RRERBTGI2HEX(P>0.05), WiK2,

2.5 3 /\Eﬁ%]\ﬁim%ﬁiﬁ%ﬁ

SNPStats 7€ 28 #1443 B 7w, 3 A R A HE
MTHFR F£[H rs1801133 {7 s, i) e fIE it A5 455 2K
PSR, FEIZ LT CCLCT & TT JEH ALY
EH (& ETCAHKHE(P >0.05) . W33,

%1 EH 4584 MTHFR 7 rs1801133 (L 5 3t H £ AWt [n(%) ]
Tab.1 Comparison of polymorphism distribution of MTHFR gene 1s1801133 of
the EH group and the control group [n(% ) ]
, i PR 7R A7 % E R iEE RS )
R A s cC cr T ook C T P
Wik EH4 137 85(62.0) 47(34.3) 5 (3.6) 0.072 0.965 217(79.2) 57(20.8) 0.019 0.915
SPHEZL 128 81(63.3) 42(32.8) 5 (3.9) 204(79.7) 52(20.3)
fifkie EH4 131 82(62.6) 39(29.8) 10(7.6) 7.348 0.025 203(77.5) 59(22.5) 0.100 0.833
SEAZ4L 131 77(58.8) 52(39.7) 2 (1.5) 206(78.6) 56(21.4)
it EH 4H 163  53(32.5) 79(48.5) 31(19.0) 0.452 0.789 185(56.7) 141(43.3) 0.457 0.524
POEEAE] 160 57(35.6) 76(47.5) 27(16.9) 190(59.4) 130(40.6)
it EH 41 431 220(51.0) 165(38.3) 46(10.7) 1.763 0.414 605(70.2) 257(29.8) 0.411 0.521
R 419 215(51.3) 170(40.6) 34 (8.1) 600(71.5) 238(28.4)

2.6 AifE R AL

SNPStats 7£ £& ¥4 73 B W 7, A 4K T N B
MTHFR $:H rs1801133 37 15 1) dpe A 35 A% 455 20 it
PEBLR st e BT TT LR 7Yy £ o 55 R
FI(OR =5.33,95%CI 2}y 1. 14 ~24.82 ,P <0.05) ,
W& 4,
2.7 DU S A M 8] N BE MTHFR %
rs1801133 i A Z BN 257

Z5R R, DUR 5 BE ATRE AT MTHFR
FEP rs1801133 v 5 L PR 7Y Je S50 ik PR HL 4%

2B G X (P <0.05) , LS,
3 itig

EH S0 BB Hh &S % i i, 16 1 B3k
MR R M o B R T2 i & A 108 P
ARG W, 2012 A4 [ 18 8 K DL Bl A&
I B 3 R 25.29% , 548 18 % S LA B A
B RO R B S 27.8% , i T 4 [ OF ¥k
T BN R R R R B 1, P
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Tab.2 Comparison of polymorphism distribution of MTHFR gene rs1801133 locus between

male and female of EH and control groups in Miao and Bouyei and Han[ n( % ) ]

. o o FE R 5 LR A
R 4 S oc or - X P C T X P
Wik EHZ B77 52(67.5) 21(27.3) 4 (5.2) 4.539 0.103 125(81.2) 29(18.8) 0.83 0.372
4 60 33(55.0) 26(48.3) 1 (1.7) 92(76.7) 28(23.3)
X AR ZH B 44 26(59.1) 15(34.1) 3 (6.8) 1.675 0.433 67(76.1) 21(23.9) 4.462 0.051
x84 55(65.5) 27(32.1) 2 (2.4) 137(81.5) 21(12.5)
ki EH 41 B 58 38(65.5) 19(32.8) 1 (1.7) 5.215 0.074 95(81.9) 21(18.1)  2.326 0.139
73 44(60.3) 20(27.4) 9(12.3) 108(74.0) 38(26.0)
STl B 66 43(65.2) 22(33.3) 1 (1.5) 2.275 0.321 108(81.8) 24(18.2)  1.613 0.229
465 34(52.3) 30(46.2) 1 (1.5) 98(75.4) 32(24.6)
Wik EH 4 L2 87 31(35.6) 39(44.8) 17(19.5) 1.094 0.579 101(58.0) 73(42.0) 0.256 0.655
4 76 22(28.9) 40(52.6) 14(18.4) 84(55.3) 68(44.7)
X HRZH B 72 30(41.7) 28(38.9) 14(19.4) 3.897 0.142 88(61.1) 56(38.9) 0.327 0.647
4 88 27(30.7) 48(54.5) 13(14.8) 102(58.0)  74(42.0)
BRE EH 4 B 222 121(54.5) 79(35.6) 22 (9.9) 2.194 0.334 321(72.3) 123(27.7) 1.951 0.162
2z 209 99(43.4) 86(41.2) 24(11.5) 284(67.9) 134(32.1)
STHRZL B 182 99(54.4) 65(35.7) 18 (9.9) 3.718 0.156 263(72.3) 101(27.8)  0.135 0.713
2 237 116(49.0) 105(44.3) 16 (6.8) 337(71.1) 137(28.9)
&3  MTHFR L[ty vs1801133 fiL 5ty S (0 26 [ AL R AL 2 A A o B oA
Tab.3 The comparison of the allelic and genotype frequencies of MTHFR
gene rs1801133 between the both groups
SNP fii i et HE PR A YHRHAn(%)] EHZH[n(%)] OR (95% CI) P AIC BIC
J B % c/C 215(51.3) 220(51.0) 1.00 0.41 1182.4 1196.6
C/T 170(40.6) 165(38.3)  0.95(0.71 ~1.26)
T/T 34 (8.1) 46(10.7) 1.32(0.82 ~2.14)
151801133 Ak c/C 215(51.3) 220(51.0) 1.00 0.94  1182.2 1191.7
C/T-T/T  204(48.7) 211(49.0)  1.01(0.77 ~1.32)
[t C/C-C/T 385(91.9) 385(89.3) 1.00 0.20 1180.5 1190.0
/T 34 (8.1) 46(10.7)  1.35(0.85~2.15)
HEME  C/C-T/T  249(59.4) 266(61.7) 1.00 0.49 1181.7 1191.2
C/T 170(40.6) 165(38.3)  0.91(0.69 ~1.20)
k4 2 AAK IR AR MTHFR 25 ] rs1801133 {1 oy % 4 6 & | 2 B AL oy 0 A
Tab.4 The comparison of the allelic and genotype frequencies of MTHFR gene rs1801133
locus between the two Bouyei groups
SNP fii i e HE R A XHHn(% )] EHZH[n(%) ] OR (95% CI) P AIC BIC
3 I c/C 77(58.8) 82(62.6) 1.00 0.020 361.4 372.1
C/T 52(39.7) 39(29.8) 0.70(0.42 ~1.18)
T/T 2(1.5) 10 (7.6)  4.70(1.00 ~22.11)
Rs1801133 A Cc/C 77(58.8) 82(62.6) 1.00 0.530 366.8 373.9
C/T-T/T 54(41.2) 49(37.4) 0.85(0.52 ~1.40)
Bl C/C-C/T  129(98.5) 121(92.4) 1.00 0.014 361.1 368.3
T/T 2(1.5) 10 (7.6)  5.33(1.14 ~24.82)
R C/C-T/T 79(60.3) 92(70.2) 1.00 0.091 364.4 371.5
/T 52(39.7) 39(29.8) 0.64(0.39 ~1.08)
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&S5 Wik G R AR P MTHFR 2R 11801133 {1 #h % A 204 B [n( %) ]
Tab.5 Polymorphism distribution of MTHFR gene 1s1801133 comparison
between Han and Miao or Bouyei [ n(% ) ]
R . — %fiﬂ?ﬁ}i - 2 p f&fﬁ%%ﬁi 20 p
B 323 110(34.1) 155(48.0) 58(17.9) 375(58.0) 271(42.0)
Wi 265  166(62.6) 89(33.6) 10 (3.6) 57.940 <0.001 421(79.4) 109(20.6) 60.872 <0.001
ViR 262 159(60.7) 91(34.7) 12 (4.6) 49.987 <0.001 409(78.1) 115(21.9) 52.369 <0.001

T AU N X R

G 28 N 1 R 22 1) At s D B R R
XA BRGEAE 5 M B 1L 2 V5 55 b 1) Jb 3L 53 A7 3
AEXT S A, N BRI A5 8 st AR TG T N B —,
AL TR PR LAt TR INE 214 M ) A A BR B AR
IR L B AR G T A I ) PR R R — B, g%
SRR PIAIFFEE 5 M T L 1 7 B AT
HIBNFERTERT S, 55 MTHFR $E[A rs1801133 fif
MEZAMES EH BRER,

5T B, A2 MTHFR 3£ R &2 7 T Ye 8 {4k
1p36.3,cDNA 42K 2.2 kb, Zifil 70 kDa (&R .
[F] 24~ % 24 % ( homocysteine , Hey ) 7K S T8 A] A3
JRCILAS PN B A5 4 0 AT UL 2 DRl — 484k
RATHARETHNAR (PCL,) 15 B, X L4 3 H R4
WG MR KA % . MTHFR JE R %878 2
T3 Hey ZKF-F v B2 028 i st 16 U &R, A
KAFFERM] , MTHFR J2 1l 3% H Hey 5 H 4L i% 42
(1) 5 BHE T, 1801133 JE PN Z2 254 A RE 15 vk B2 1)
g e MTHFR A rs1801133 v 5.1 C/
T 575 (75 G A 1) A 22 IR 49 4 2 R Pl BBUAG, O I
RS AN = AR I, DT B 520 Hey £ HT 2
i EE AR,

LI A8 B s W 5E h, EH 5 MTHFR 3 A
rs1801133 i R Z &M X R 5 —HAZIEH ,
HEERHARARE " o ASHFFE 45 5 w5t M A
MG FE R TR EH 2 5% B4 AH e A Bl B 25 5%
T S P B I A AR 3 PR B % EHL 4 5 %) BE ZH A
FICHIE 22 7 45 R 4R 51 N A AR % A EH
)RR AT g5 MTHFR JEIH rs1801133 £ g 2 25
G AAHOE , AS U St N AT B A R 45 R 5 T
DU NRE™ Fe 7 AR N DU AR Hr 2 B EH 1
KIFATRES MTHFR $L[H rs1801133 i i Z 5 M AH
KB FE 45 R —2

Bt 58 ¥ VRN 43 2 J5 A B, MTHFR 3% A ()
rs1801133 {3 i 7 1 i A % DU LSRR EH
ZH BT B2 T8 2 ) 356 PR B 38 K 86 o7 DR A 2 1)

ZSAUE . HBIR Fang 25 FE 80 4Rk P K
el BT 1 LR A8 2% B R A R VAN T iR
T i e R, (R W 4 Y MTHFR
FEDA rs1801133 3 o5 1y 36k PR 780 S5 457 24 PR 7 4 il
PHAEZR PR MTHFR 35X rs1801133 fif £
ST RETE S L MIAFETEZE o

XPH AR DU 3 A4~ B S BRI %
FEOXT A EH A TS 8 A o, 7R
st At P st AR BT BRI CC L CT J¢
TT FEXTRRZL AT EH 41 o3 A i 38 1 22 S N B I
AR NTELE L S 7 7 S5 0 28 A5 A S g e 2t A% A5
AT, MTHFR 3£ () rs1801133 {5, TT FL K U A]
fiEde EH B ARG N 2 (OR =5.33,95% CI Ny
1.14 ~24.82,P <0.05) , ZW5E45 5 5 Bayramo-
glu 220 1 573 45 BE ST PG A R R TT
Al fE S R &M I EH A &R I R % — 458
AT o

N DBUE B 3 501 5 1 AT N MTH-
FR R rs1801133 A3 pii J PRI 78U % 25457 35 PRI 43 2% 43
A LHEA T RAsE, e B T A A 3 PR 78 4 i o3
SN FEDRIFR 3 1) 55 DU N O AIF 58 45 SR A L
2, XEgE AR MTHFR JE rs1801133
A7 11 P9 2 PR U AT 23R R S AN 35 R T e M DU 5
R ATHORABE R o A AR 25 5% 8 =T DU
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