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DISTRIBUTION OF MTHFR C677T, A1298C POLYMORDHISMS, AND MTRR A66G POLYMORPHISMS IN HAN WOMEN IN
JIA COUNTY, CHINA LI Huicong, WU Hongguo, LU Yanqgiang , WANG Yanchao , WANG Qiuju, HU Jifang, YANG Qi
(Jia County Maternal and Child Health Hospital, Pingdingshan 467100, China)

[ABSTRACT] Objective To analyze the distribution characteristics of the gene polymorphisms of key enzymes related to fo-
late metabolism [5,10-methylenetetrahydrofolate reductase (MTHFR) and methionine synthase reductase (MTRR) ] in women of
reproductive age of the Han nationality in Jia County, China, and to provide a reference for folate supplementation for pregnant
women. Methods A total of 554 women who underwent examinations during pregnancy in Jia County Maternal and Child
Health Hospital from 2017 to 2019 were enrolled. Oral mucosal cell samples were collected from them, followed by DNA extrac-
tion. PCR was used to examine MTRR (A66G) and MTHFR (A1298C and C677T) polymorphisms.  Results The distribution
of polymorphisms of all the samples accorded with the law of genetic equilibrium. The proportions of TT, CT, and CC genotypes
at the C677T locus of the MTHFR gene were 42.8%, 43.3%, and 13.9% , respectively. The proportions of AA, AC, and CC ge-
notypes at MTHFR A1298C were 77.3%, 22.0%, and 0.7% . respectively. The proportions of AA, AG, and GG genotypes at
MTRR A66G were 56.7%, 36.6% ., and 6.7% , respectively. There were seven combinations of MTHFR C677T and A1298C ge-
notypes among the Han women of reproductive age in Jia County. TT/AA was the most frequent combination, which accounted for
42.8%. No TT/AC or TT/CC combination was found. There was a strong linkage disequilibrium between the two loci (D' =
0.984,r2=0.233).  Conclusion Different from those of Han women in other regions, Han women of reproductive age in Jia
County show regional specificity in MTHFR and MTRR polymorphisms. There is a high proportion of the TT genotype at MTH-
FR C677T, with which genotype women should appropriately increase the dose and duration of folate supplementation according to
actual situation during pregnancy.

[KEY WORDS] Methylenetetrahydrofolate reductase (NADPH2); Methionine synthase reductase; Polymorphism, single

nucleotide; Folic acid; Pregnant women

MREANREZNERRZ—. 25 A DNA
TN AA i R AR B9 i 7

(MTHFR) &) BE P i 5 2
AN [ 5 P 0 i B R 22—

&R (FY-ZX-ZD-0338)

[ EE] 2022-10-30; [f&iT HEA] 2023-01-23 Y ML | S A BB A AR AR AT Bk

CEETRT A RGO BB 1 ] O 10 2y PR 4 5 7 4% 2 2 BT

[BiRE#&] $ 255, Email: hujifang@ genechina.com

SR EA
s [r] s 4 O H A Ay
i K FH BE I3 ASTR] S A] 6 BLAA A i i R AKOF 85 7 A i
W5 (MTRR) LA K 5, 10-3F. F KL DO S R G40 i JilE B2 52 00 7 e AL A L B 22 ol A [ s DK 3 B L An 4T iR
FEEEL 19 DU
L WEAE AR 4 A MTHER 3£ H C677T,
A1298C fif &5 Fl MTRR %[ A66G i &5 1) £ 45 1



.82 . R e B2 2 A8

2023 4F 2 H%E 38 55 1 W] ] Precis Med, February 2023, Vol.38, No.1

O AT DR DX BT U e I R R T S R A R
DU AR AR T

1 X&R5FE

1.1 AR %R

PEH 20172019 4 T B B 10 4y £ {dt Bt 17 42
SOIAG 5 00 DU (gt BRE B % Lo M3t 554 11, ST AR IR
(27.77+£4.76) %,

1.2 &7 &%

KRB AZ R T A MR A, 32 B DNA, fiff
FREH B ARXT MTRR S MTHEFR 3 A G A7
S PEBEAT R, [] B ]2 2 B PCR AL 32 B
ZEW I 5%, I squence detection software {2

B B DR A 25 S 0 3 B 4 1N A Y
ABI AR A ™,
1.3 %itF 5

K H HaploView 4.2 B #4738 BN -4 /K F
(LD)ZrHr . JF X5 B30 00 50 003+ 40 8500 A7 O ke
5, LL P<20.05 B R HA G #E L,

2 £ ES

2.1 Hardy-Weinberg - #7 5 #7

XA GH MTRR 3:HMMTHFR KA
SR BAEIAT M, IR BT BRSS9 A Rt
TR R, 45 5 BRI 3 0 A A 6 st A% i (P >
0.05), W% 1,

% 1 Hardy-Weinberg F % 4 1

MTHFR 3K C677T

MTHFR %[ A1298C

MTRR K A66G

ARAL Xz P P X2 P
cC CT TT AA AC cC AA AG GG
SR AR 77 240 237 428 122 4 314 203 37
AR L 70 254 230 1.66  0.20 432 115 8 2.21  0.14 312 208 35 0.29  0.59
2.2 R RAREHH X A
3 it it

DU T W otk MTHER 3£ C677T o7 4,
CCHI . CT # & TT 5 4y 58 13.9%.43.3% .
42.8% ;MTHFR #: P A1298C i fi AA %I AC %I
K CCHI & He Ay 5k 77.3%.22.0%,0.7% s MTRR
FEH A66G AL AA KL AG B K GG B H 4y
Wk 56.7% .36.6% .6.7%

23 FEARREN>N

HE B EF W Lotk MTHER 3K C677T C. T
S5 FE PR BIT (5 AR 4 3k 35.6 % .64.4% . MTHFR
FEP A1298C AL C S5 Ar H BT o 4 5 0] 43 53] Ry
88.3%.11.7% . MTRR 3 H A66G A.G %5 3 A
T i A3 43 50 R 75.0%.25.0% .

24 MTHFR B C677T #= A1298C if 4 & £ 4%
A 45t

WA JE PR 05 22 (BN AEAE 3 7 AN [R) 4 A 1 3 4
L, o TT/AA 05 5 (42,8 %0) » 8R Ja M AR
WH CT/AA(27.6%),.CT/AC(15.5%),CC/AA
(6.9%).CC/AC(6.5%).CC/CC(0.5%).CT/CC
0.2%0) AR FE A S B AN FEE TT/AC Fl TT/
CCH4E.

MTHFR %X C677T Ml A1298C Wi~ i)
A AR B IR AEAE 4 PP A TA(64.3%) .CA
(23.9%).CC(11.6 %) . TC(0.1%) . LD 43 ¥7 45 5 .
7 AT ) A7 78 3 E R 5 (D' = 0,984, r* =
0.233),

FE A VR R A o, A SR R D SRR FE 4 AT
e 2 80 A B B B0 B R T A R % 1
0 H IR A B A R ) A P Y R AT R 1 b
Fi. 7E 21 HEZ2R) 3% B A T — RV ECR H T
AN WS Lo M TR A b FE  {ER AN [R] b XY H R R
B T B R AR SR AF A 22 5% . TR 22— 2 R[] i X 2L
A A TF Y RA 20 AR IR S R R 2 R A TR
AN T) i XA N EL AT S TR ) 3 PR 2 A Tk
FOAS TR Hb DX A R it R A e A TR XA ] 1R
T HlL DX R R I TR g i AR HE AT I B 9 S L AR
I R XK il 1) 5 ) 7 A A 2 A T 6 L AT RE
TR BRI 5 0] Ay I PR 1 790 B i JE Al o DTG L6 AS [
X F 18 Lo MR A AL R R

FENAAAR S R Y o R L A AR 2 T R G
VR Hh 4 4% MTHFR Fl MTRR, 5 H i 5 £
AYER RN S 80T BT PR AR, W MTHFR %
A5 A F 1677 B C5 T AR, 5]
A EILIR B Ala 45K Val, 5 B8 15 M AR
EVET R 2L MTHFR P C677T CC HH
T A K 1 T 3% PE R 100 % L T 5 4 CT 5 PX 280 1y
ARG 7190 L TR TT 094 1R 1 il
W R 34560 oAb F AR IR IR, ok B kA
MR Z R B R R AR R T R
HOM LS, 6 5 583 0 35 A W) % YD AE O, R 7E 4



KR 222855 2023 4 2 A4 38 B4 1 M) ] Precis Med, February 2023, Vol.38, No.1 .83 .

KANFE 400 pg MER K FERE b 54T — 3B 40 22 40 R 3
PRV 5 22 25 P 3 300 0k A 0 R 00 D 70 A2 05 1) I R
HET 5 | R IR T R R R . B IR IO L A AT R AN
I R 0 2R A7 R A3 R O i DR 2 A M A, T
NG F 7K A i TR ) B T 25 0 B O A Ok
N BEAEFR T A 10 HEAT R A A RD T 4R AR R 22 4K
Pt o b R A 30 B A AR S DA R IR £ B
F i TR AL DABRARAS [ 2827 | A R i 42
BT e MO 6 45 ) BRABE ST L A R[]
DX AR 5T ¥ B B 0 56 R AT s ¥ B 22 A5 M A
S ARWESE WR B LU M MTHFR &
P, T S 3L R Rl 64.4 %, TT SH N 42.8%,
B b 155 T O 28 40 1 0 s BT 5 7 M X 3T T I B
A WL K T B BB T DL BT AR
AR MR TG M BN S [ B A o T Al
DX, AR A NS S 1 AR U B AR Ml XY e vk
TR A FH B T 38 e A L L S AT AN R AR Y i R 1Y
W E LRI T MTHER 3K C677T TT 5 KUK A
FE, AT LLE At 3 ik R MR R 400 ~800 pug » [A] i
SR R 1 e o T 5 % A B PR, W DL
IRAEALAE b5 RTE 3T % .

B2 AW TE A5 R R B B DUE R Lot
MTHFR $£H C677T i W AU &5 TT o b4
15 W W L PR LA 2 5 DR AR T 9k 70 43 ) R
DAL, 5 0 L0 A 0 2 P 0 3 DR A7 L, T o R
FHRE AT AHE, 04T A Ak T 9900 5 050 A HF 22 1
AR 3T RAAT BT 2 L A G A5 O IR R

E IR 4t A N H0 T BB« A SCHIT ST T A P 2 2 28 AR A b T 5 o B 42
i P 3 0 B s 3 A DR 23 T A R 2 F 5 TR B o A A
. I T o e 4 R MR AR 2 F 5 A A L D ) ey 2 A
ZEMEHRHEREASF NG R ES.

EERMZoR, RAR B . ERHS S THREIT:FS
B B EE BRSS5 TR X EEMBU. FAEMEEYH
DI IR R RIS A AR & WA WA 4 o o .

[ 5% 3k ]

[1] WEISBERG I, TRAN P, CHRISTENSEN B, et al. A second
genetic polymorphism in methylenetetrahydrofolate reductase
(MTHFR) associated with decreased enzyme activity[J]. Mol
Genet Metab, 1998,64(3):169-172.

[2] WILCKEN B, BAMFORTH F, LI Z, et al. Geographical and
ethnic variation of the 677C>>T allele of 5, 10 methylenetetra-
hydrofolate reductase ( MTHFR): Findings from over 7000
newborns from 16 areas world wide[ J]. ] Med Genet, 2003,40
(8):619-625.

[3] WANG Y X, LIU Y, JI W Y, et al. Analysis of MTR and
MTRR polymorphisms for neural tube defects risk association
[JJ. Medicine (Baltimore), 2015,94(35) : e1367.

[4] OUYANG SR, L1 Y Y, LIU Z, et al. Association between
MTR A2756G and MTRR A66G polymorphisms and maternal
risk for neural tube defects: A meta-analysis[]]. Gene, 2013,
515(2):308-312.

[5] SALIHM A, MURSHID W R, SEIDAHMED M Z. Epide-
miology, prenatal management, and prevention of neural tube
defects[J]. Saudi Med J, 2014,35(Suppl 1) :S15-S28.

[6] FIGUEIREDO R F, FIGUEIREDO N, FEGURI A, et al.
The role of the folic acid to the prevention of orofacial cleft:
An epidemiological study[J]. Oral Dis. 2015, 21(2):240-247.

[7] FFEK, BN 7 HY i 9 O Sl Ak R 22 2 e S 1 AR
PAR DG MEAR BT (0], S5 AREE 2, 2012,33(21) :4520-4521.

[8] w7KiE, ’E3CIA , Tk SC, 4. N IX MTHFR J&H £ &5
S U 300 v M PR AR S R RELT ). T AR S Rk, 2018,
26(11):28-29,38.

[9]  farmm 20 ] i I, 4. 4T 0 5 1 e 455 AE & % MTHFR
FEH C677T 545 Hey Ko B D RESE A B AR CHEDT 5T [T ].
Bk 6 B8 2 245, 2021.42(2) :181-184,188.

[10] YANGBY, LIUY Y, LI Y F, et al. Geographical distribu-
tion of MTHFR C677T, A1298C and MTRR A66G gene poly-
morphisms in China: Findings from 15357 adults of Han na-
tionality[ ] ]. PLoS One, 2013,8(3):e57917.

C110 (25, 00y, BEET 3% 46 W Y L 0 &0 R R A Sk I 2 5
S8R LR £ AR 5 R BT )], YLPE B 25, 2003,38(6):
400-402.

[12] BRSER IKME Ap B, 55, 7 HY JE DU 00 R 3 Ji G A HR A 20 7R
UGl A SR IR 2 S AT T LD, R R AE B R R A, 2010,
18(1) :13-18.

(1370 6 Wedde , & 477 9 , AT A, 55O S BT 5w 2% b DX 0T R 4% 5 R ik %
P 5, 10-MP. FH B 0 S0 R 3 D PP 00 0 TR 1 L i 3 T il A TR
ZBEAAAUTELT]. AL fR k. 2019.34(6):1313-1316.

(147 Ve, B A7, AL, 55, 70 BH 7 DU 5 W6 4o M 5. 10-30 P 5
DU S R 3 R | T S R S AR I TR R R TR P PR R 2 A
P ATFRAELT]. A4 AR 4 . 2019,34(5):1091-1094.

(1570 4k &, WM e . & A m, 2. W0 /K i X 500 % ¥k MTHFR 5
MTRR K 28545 B[], o EARAE 5 B 243, 2019, 27
(2):136-138,161.

[16] W4, B 070, B8k, 55, 5t AT DUBE Lot 5, 10-30 Y 3k Y & et
PR i JER it PP A TR o P JiL g TR &2 A P AR S L) ).
A 4h i, 2019,34(4) :855-857.

[17] ZBWess , BATHRA 26 00, 45 B LU T DU B i i 1R 19 38 2% ¢
FEEEHE MTHFR C677T £ 25 # 4 R AR &[], S By
PE2f, 2019,26(3) :290-292.

(18] &3, & fi7 ok, /AR, & KN T BUIE & MTHFR #1
MTRR R Z &7 A7 ()], mg KM (E# 0O, 2015,
40(7) :710-714.

(190 Fobse. GAre . B, 5. B 2l DUB 2k 2ok MTHFR &5
MTRR 3 M Z A& MEDF[)]. 7R E I, 2014,23(7): 7-
10. (KX ¥ Bk HER)



