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 E. [HA) U5 AR BT DU Lo T 56 IO &R A S5 (MTHFR ) C677T , A1298C K H B 24 1R A Jl e Ji i
(MTRR)A66G FEH Z AR RHE [k ] SR FRE T I I8 A A7 58 07 %, LA UM TIT 359 BTG Lok Rt 42, SRR 11 i B
R AnpE, BRECE P DNA |, R Tagman-MGB K , #47 MTHFR 1 MTRR &K 238, Soita M K 28519 4
AR, Jf 5 O R IE 1Y Ho A b Dy Bt A7 oA, [S52R ] SO TT UM Lo M MTHFR 677TT 4fi 45 5878 [ B 451 3y
10.9% , & T DU NP ) 8.6% K T 1 AR EEYT 11 41.8 % ARl mg S 1) 34.5% (P < 0.05) ; MTHFR 1298CC. 4li 15 5 25 Jk [F 74 47
BH T.2% 8 THEDT 1 1.2%F RN T 2.7% (P < 0.05) s MTRR 66GG 44 98 725 Je R B AR K 5.6% % T R Hi X 19 9.1%
(P<0.05), [Z5ie] N DU% L PEA AR T HAh b X [¥) MTHFR F1 MTRR FEF 2 285M: 5010 FRAE .
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Polymorphism Distribution of Methylenetetrahydrofolate Reductase and Methionine
Synthase Reductase among the Han Women in Huizhou

GAO Li-Jie', LU Yan-qgiang’*, RUI Xin-yi?, LIN Xiao-bing'
(1. Huizhou No.2 Women’s and Children’s Healthcare Hospital , Huizhou 516008, China;2. Shanghai Institute of Targeted Therapy
and Molecular Medicine, Shanghai 200433, China)

Abstract: [Objective] To explore the gene polymorphisms distribution of methylenetetrahydrofolate reductase (MTHFR) C677T,
A1298C and methionine synthase reductase (MTRR) A66G among the Han female in Huizhou, Guangdong. [Methods] A cross-
sectional study was used. A total of 359 oral epithelial cells samples from recruited Han women in Huizhou were collected. The
detections of MTHFR and MTRR gene polymorphisms were conducted with Tagman-MGB technology. The distribution of gene
polymorphisms was analyzed and compared with partial regions of China, which are Weifang, Zhengzhou, Deyang City and Hainan
Province. [Results] The frequencies of MTHFR C677T CC, CT and TT genotypes among the Han women in Huizhou were 51.8%,
37.3%, and 10.9%. The frequencies of the MTHFR A1298C AA, AC and CC genotypes in Huizhou Han women were 61.6% ,
31.2%, and 7.2% and the frequencies of the MTRR A66G AA, AG and GG genotypes were 54.6% , 39.8%, and 5.6%. Compared
with partial regions, the study found that the genotype of MTHFR C677T among the Han women in Huizhou showed statistical
difference from that in Weifang, Zhengzhou, and Deyang (P < 0.05). The genotype of MTHFR A1298C in Huizhou Han women
showed statistical difference from that in Weifang and Zhengzhou (P < 0.01). The genotype of MTRR A66G in Huizhou Han women
showed statistical difference from that in Hainan (P < 0.05) while no difference was found when compared with other regions (P >
0.05). [Conclusions] The gene polymorphisms distribution of MTHFR C677T, A1298C and MTRR A66G among the Han women in
Huizhou were found to be statistically different from partial regions of China.
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[ Y 2 bt 22 (homocysteine, Hey) 7K FF 15
SR A B R S RO I A
AR SR R B2 D MR | A B A o I 2 R A
TIPSR YA G, Hey ZAKSETH 5 22 8HE A
R MEFRNFILFEME AR, 5, 107 F 2P
iR i 5 i (methylenetetrahydrofolate reductase,
MTHFR) F1 H B & B2 & i i 7 i (methionine
synthase reductase, MTRR ) J& MR 1 i} 8 % 1) ¢
G A, MTHFR C677T 1 A1298C . MTRR A66G %
B DR A 22 25 1 52 o A E 0 % ) T 1 95 o) il
TH FNZLAH M R M B2 7L K 3% Hey M BE™) LA
Z M5 HR Hey AU LI K LL B 22 Fhogd g 1Y ¢
FoE TN AR . SRT TS X R AT
Ty k525 5 BRI AE RANS — B, AR i F
DCNHER) AT AN AR R] - AR SO EEH T DU 2
PER) MTHFR F1 MTRR J3 5 Ui 4706 = HE AT HIF 5T
5 7E ) WA DG 35t A4 bR 1O 78 2 M T DU oM i 40
AARAE , SR EHRT HE A SR B R Co B 11 3875 T 7 1 o
B XM B T S0 Tt AR DG A BUR B BERL AR .

1 #H#57*

1.1 #HRIIH

M0 1 TR B0, 2645 2011 4F 3 H & 2012
A 3 TR RAA BN 88 — A gl AR e Be 464 7 2 i
s AR A (2P, BRI R [ AT s 26k
OB 2401 i R AP I 20E A7 358 A% A 36 1 DU Lo b, HEBR
DNA $HAFF G 2R SR BOFEAS 359 1],
AR 27.6(S =4) %,
1.2 ¥ DNA RESERHE

RAEAZ R B SR L Rz i, R A
FhFER S EAEEA DNA, SR Tagman-MGB £
AR, ¥ MTHFR C677T .A1298C FI MTRR A66G
(L 22T OGS X0 B S5 ABI
ONTEL R EANL S A AT 9O E B PCR R,
Jr ] Tagman—-MGB WA E B 1, B ik
FEAEFL 10 pL, R R 20 ng/pL i DNA £

#2 1 pL,2xTagman Universal MasterMix 5 L, 20 x
Taqman-MGB %} 0.5 plL, & ¥ 7K 3.5 plL, Wi
A28 95 °C 10 min, Bl AT 20 DMEIAR Y1
(92°C 155,60 °C 1 min) , FEFT 30 MG A1
(89 °C 155,60 °C 90 s), SN Z5HS 1 ABL 7900
RIGENE B PCR AX F S2BORE i L T Y 2 559
FIH 53 A A 5 A FPEAS 1Y B PR 43 R 45 5 . B
Rai G Aeh ARG,
1.3 Git=ZEaiR

K SPSS 17.0 #AF AT GE 1700 By, B PR A
R I R 8k 3153, Hardy - Weinberg 35t {4 -
Ry | e PRI RN R S5 i PRI 3R 28 () L B4R H
R x C x> i 7k, LA 95% Al 51X a] (CT) /R AR X
AR B , Kz 50K AE R o = 0.05,

2 % R

2.1 EMENELME MTHFR.MTRR £ E £ #&
ez 0k, iy

SR ) MTHFR C677T ,A1298C #i1 MTRR
A66G N7 553 AT H-W B Mk 5, 554
H-W FAf  JE A REAS B AR XS IR R, B
PN T 359 TS0 L Ay i R 78 S54SR A 3 453

AR 2 3,
22 HEMHNHELZHE MTHFR MTRR £EE & &
o5 Eaih X § ik

TS R AR S5 M 4T A0 2 BT R AE T AR
i TR AR L DU RE LRV R A DU kY
MTHFR \MTRR & [H Z M54, DA 5% 1 2
B X b DX B T P R LB DL R 2 T L
BB 2 3 PR,

T M X ) MTHFR C677T .A1298C FI MTRR
A66G J R 7R L) B L R 56 o7 5 DRI 238 3 A B AR L
i 2ESWAE SR L (P <0.01), PIFEEL,
B T U 2 P MTHFR C677T K& R ) p 5 i
Ty KM AR ) 22 F A SR B L (P < 0.05),
5 ML X ) 25 S5 e ST (P> 0.05) ;465

£ 1 Taqman-MGB R EFrEME
Table 1 Detection sequences of gene MTHFR and MTRR

SNP

Location of detection probe

MTHFR C677T
MTHFR A1298C
MTRR A66G

GAAAAGCTGCGTGATGATGAAATCG[ G /A]JCTCCCGCAGACACCTTCTCCTTCAA
AAGAACGAAGACTTCAAAGACACTT[G /T]CTTCACTGGTCAGCTCCTCCCCCCA
AGGCAAAGGCCATCGCAGAAGAAAT[A /G]TGTGAGCAAGCTGTGGTACATGGAT
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Table 2 Comparison of MTHFR and MTRR genotype distribution and frequencies by areas [n(%)]
MTHFR C677T MTHFR A1298C MTRR A66G

e e S A AC «w P AA G 66 P
Huizhou(Our Study)  186(51.8)  134(37.3) 39(10.9) <0.001"  221(61.6) 112(31.2) 26(7.2) <0.001" 196(54.6) 143(39.8) 20(5.6) 0.005"
Weifang"® 24(14.5)  72(43.6) 69(41.8) <0.0017 118(71.5)  45(27.3)  2(1.2) 0.0077  98(59.4) 56(33.9) 11(6.7) 0.422%
Zhengzhou™’ 46(17.8) 123(47.7) 89(34.5) <0.001> 188(72.9)  63(24.4)  7(2.7) 0.0042 146(56.6) 96(37.2) 16(6.2) 0.788?
Deyang'”! 55(39.6)  72(51.8) 12(8.6) 0.013  75(54.0)  56(40.3) 8(5.8) 0.1530  79(56.8) 54(38.8) 6(4.3) 0.812%
Hainan™"" 6004(57.0) 3543(33.6) 986(9.4) 0.144” 6017(57.1) 3794(36.0) 722(6.9) 0.172 5246(49.8) 4330(41.1) 957(9.1) 0.039*

1) Multiple comparison within groups; 2) compared with Huizhou

GRAFFE R TT 3505 S 2 AIK T FoEB M, & T
fEFH, MTHFR A1298C 3 [P A4 AY 5 4 B AU M
X (2GR L (P <0.01) ; SHEH R
FHb XY 22 R Gt 2 L (P> 0.05) , 4l 5%
A FE AL CC Y A5 5 T M b7 AR M, MTRR
A66G T HE R RUA B 5L 4P A P T 7 22
WAHGIFE X (P> 0.05); SERHLIX 2 5H
it L (P <0.05), 4 A RAZF A GG K45
AR T U i X AR FE DR R LA 4 SR 2R (R
3), BT DUB & PER) MTHFR 677T 28748 450 H&
PR 2% 4 I T B RO (P < 0.01) , & T e
(P<0.05), HTEHEMMESLHRITFEL (P>
0.05) , MTHFR 1298C 5745 S50 i [ 451 % 13 135
FERIN (P < 0.01) , 5748 BH A1 9 Hb X 9 22 57 T 40
P14 L (P> 0.05), MTRR 66G 2875 46 {37 JE R 45
FACTIERT (P < 0.05), 5855 A S FH T Y
ZF TR E L (P>0.05),

3 9 #

31 FERM
ZHT A DLEF X B T A R B A IR A TR

AR A, FRATE XM T MTHFR C677T,
A1298C 1 MTRR A66G K £ 25 M M Tl DU
HEP ARG, IF5 TR Y b X %L
P EAT A, 25 o AR B A5 A R AE
i M S B | ECM A G X ) MTHFR 677T
G AR A S DR 2253 ) R 63.6% ,58.3% ,34.5% |
29.5%F1 26.2%, HAtEF 2 B3 Ik # ; MTHFR
1298C 548 25 v K PR A 28 73 1] K 14.8% 14.9% |
25.9% .22.8%F1 24.9% , i b 2| g LA 52 I 4 #
e,
32 BEX5RH

HE A b s R T N 3G AR R EURI A 2
Al , 1997 47 10 H £ 2003 429 H 4% 0~5 %
JLEE R AR e I A i s, EN T R A R
RHEFN 90.91/ 77 MTHFR MTRR £}y R L
AN Hey FRMF R ) G5, HOLN 2858
B AR BB A & A B VTR DG . MTHFR 677C #% THL
G , B IR e A A58, 0 TR X3 Y 7Y 2 R
TR, SE MTHFR (i RS MR 1
Goyette %5 2HF 58 & 80, 5 CC RIBEEPEAH L, CT
RIS 18 56% , TT BIFGE M WA 22%, F™E
S PR LE AR PN I A ORI A, B ik 2 8 TR 5

R 3 AREMEX MTHFR MTRR % i & E R E S 5L

Table 3 Comparison of MTHFR and MTRR allele frequenciesby areas

[n(%)]

MTHFR C677T MTHFR A1298C MTRR A66G
Area

C T P C P A G P
Huizhou(Our Study)  506(70.5) 212(29.5) <0.001"  554(77.2) 164(22.8) <0.001"  535(74.5) 183(25.5) <0.001"
Weifang"’ 120(36.4) 210(63.6) <0.001¥  281(85.2) 49(14.8) 0.003% 252(76.4)  78(23.6) 0.52%
Zhengzhou'! 215(41.7) 301(58.3) <0.001»  439(85.1) 77(14.9) 0.001» 388(75.2) 128(24.8) 0.786%
Deyang®) 182(65.5) 96(34.5) 0.125% 206(74.1)  72(25.9) 0.309% 212(76.3)  66(23.7) 0.568%
Hainan'"’ 15551(73.8) 5515(26.2) 0.045% 15828(75.1) 5238(24.9) 0.217” 14822(70.4) 6244(29.6) 0.016*

1) Multiple comparison within groups; 2) compared with Huizhou
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KA S | I 22445 Hh A 5 %) %2 9 AR

MTHFR #1 MTRR 1953 Ui 47 96 2% I A 4 e
S FRE A B R R 2 TR AT SY . SRR 280
(1) b I o3 A 25 S AE — 8 J2 T AR BT LAk 1 IR
LR A SR A A R IR A, A ALY
R 25 5 T 80 R A IK T B9 [R] A 2 R
Bl st AR ] 5E RN R MR RZGEEN
SR A B A TR IRARSY
33 & it

AT 0735 BN DU 2 A AN [F) T oAt X
) MTHFR #I MTRR % H 288 ke k. T
ANTRIH DX S AL R AIE 25 57, FRAVTAE i o A G
et T 2 i 32 DR b SR L RN S, T AS i
S B BT 5 —brifE, I B MTHFR
1 MTRR 5 FIATIA5E, T A R LA
TR AL RRAE B Ry 3 R AT JR (8 b v i 51 B
PG BRIAITE )y 32 ) 20 58 35 A B
— B Rt R R AR AR

SE K.

(1] PR, REEH. NI B 4T o AL 2 i o ik J
(] EE A S L A440E , 2009, 17(5) : 1-4.
Bao R, Wu JX. Research progresses of molecular
genetics in human neural tube defects[J]. Chin J Birth
Health Heredity, 2009, 17(5) . 1-4.

(2] EJpiy, Edefe, ST, . IR X AEEG S IR
[ 15 2458 % MTHFR B8 C677T 1) 235 HEFE (1]
T E A S fE2eaE, 2011, 19(5) : 6-8.
Wang SM, Wang JH, Jia YF,
Polymorphism of MTHFR C677T with non —syndromic

et al.  Genetic
cleft lip with or without cleft palate in Shandong Area
[J]. Chin J Birth Health Heredity, 2011, 19(5): 6-8.
(3] i, 4205, [F) U e 2R | 7 FH G I &t 2 i i g
Rt g 5 e R ORI R [T]. thE2FHEY:
2005, 8(18): 1551-1553.
Shi J, Li F.

methylenetetrahydrofolate reductase and the relationship

Study on homocysteine,
between folate and congenital heart disease [J]. Chin
Gener Pract, 2005, 8(18): 1551-1553.

(4] REEB, WNE, A0k, 5. (R0 B R AR A
KM R 22 25 5 A BT O R IBESE [T ], rhAke
Rl B2 2445, 2005, 8(3): 160-164.

Song LY, Qi QH, She DX, et al. Relationship beween
of homocysteine metabolism

genetic  polymorphism

enzyme and unexplained repeated spontaneous abortion

(5]

(6]

(8]

[10]

[11]

[12]

[J]. Chin J Perinat Med, 2005,8(3):160-164.
LE¥s, GV, WRE. MRS m 2R G 102 [ 5t
fesg it gs b e [J]. T E g frfd, 2011, 26(24):
3822-3824.

Zuo JL, Yi JP, Chen BL. Advances in research of genes
related to pregnancy induced hypertension [J]. Matern
Child Health Care Chin, 2011, 26(24). 3822-3824.
Eskes TK. Open or closed? A world of difference; a
history of homocysteine research [J]. Nutr Rev, 1998,
56(8): 236-244.

Nishio K, Goto Y, Kan do T, et al. Serum folate and
methyleuetetra—hydrofolate reductase (MTHFR) C677T
polymorphisnl adjusted for folate intake [J]. ]
Epidemiol, 2008, 18(3). 125-131.

Jacques PF, Bostom AG, Williams RR, et al. Relation
between folate

status, a common mutation in

methylenetetrahydrofolate  reductase, and plasma

homocysteine concentrations [ J]. Circulation, 1996, 93
(1): 7-9.

BEER, oK B, B By, AF. R I U S R T A
PR 2 B2 15 I Tt I e il e PR 22 35 PR 9 [0 ). vh
QA F #2010, 18(1): 13-18

He XM, Zhang Q, Yang Q,

methylenetetrahydrofolate

et al. Study on the

reductase and methionine
synthase reductase polymorphism[J]. Chin J Fam Plann,
2010, 18(1): 13-18.

SYUFLL, BUIE IR g AR DUV A B 1A £ Y U
T R 3 D il R YL 2 T o i i e P 22 25 P 4
ABETE [T ]. P E R T AR A, 2011, 19(11):
655-657.

Lao HH, He XM. Study on methylenetetrahydrofolate
reductase and methionine synthase reductase gene
polymorphism among the Han and Li women in Hainan
Province[J]. Chin J Fam Plann, 2011, 19(11): 655—-
657.

MRS, BRF-5R, ASEHT, 5. T AKX 0~5 % L
AR SRS BLOC T A BT ()], )RR AR, 2004,
25(3) . 323-325.

Tian PL, Chen PL, Zheng LX, et al. The analysis of 0~
5 years old children’s birth defects in Guangdong area
[J]. Guangdong Med J, 2004, 25(3) . 323-325.
Goyette P, Frosst P, Rosenblatt DS, et al. Seven novel
mutations in the methylenetetrahydrofolate reductase
gene and genotype/phenol type correlations in severe
methylenetetrahydrofolate reductase deficiency [J]. Am
J Hum Genet, 1995, 56(5): 1052-1059.

(%3 X FEH)



