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Abstract: A molecular epidemiological survey was conducted among Han and Mongolian women during
pregnancy in Chifeng City to study the genetic polymorphism distribution of key folate metabolism enzymes
5,10-methylenetetrahydrofolate reductase (MTHFR) C677T, A1298C, and methionine synthase reductase
(MTRR) A66G. A total of 853 pregnant women were analyzed in this study, including 647 Han people and

206 Mongolians. Exfoliated oral mucosal epithelial cells were collected, genomic DNA was extracted, and
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the polymorphisms of MTHFR C677T, A1298C and MTRR A66G were detected by real —time quantitative
PCR. The results showed that the genetic polymorphism distribution of the enrolled subjects conformed to
the genetic balance. The genotype frequencies of MTHFR C677T CC, CT and TT in Han women during
pregnancy were 15.61%, 52.40% and 31.99%, respectively, and those in Mongolian women during pregnan—
cy were 23.79%, 50.97% and 25.24%, respectively, and the difference between them was statistically signifi—
cant (P<0.05). The genotype frequencies of MTHFR A1298C AA, AC and CC in Han women during pregnancy
were 76.04% , 22.10% and 1.86%, respectively, and those in Mongolian women during pregnancy were
74.27%, 23.30% and 2.43%, respectively, and the difference was not statistically significant (P>0.05). The
genotype frequencies of MTRR A66G AA, AG and GG in Han women during pregnancy were 58.42%,
36.63% and 4.95%, respectively, and those in Mongolian women during pregnancy were 50.48%, 40.78%
and 8.74%, respectively, and the difference was statistically significant (P<0.05). The two loci, MTHFR C677T
and A1298C had six combinations, with CT/AA the highest frequency, followed by TT/AA, CT/AC, CC/AA,
CC/AC, CC/CC and there were no CT/CC, TT/AC and TT/CC combinations. They were in complete linkage
disequilibrium. By this study, the population genetic characteristics of MTHFR and MTRR genetic polymor—
phisms were obtained in pregnant Han and Mongolian women in Chifeng City, providing a basis for guiding
the scientific supplementation of folic acid nutrition and implementing personalized pregnancy care.
Key words: gene polymorphism; methylenetetrahydrofolate reductase (MTHFR); methionine synthase reduc—
tase (MTRR); birth defect intervention study
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Table 1 Hardy—Weinberg equilibrium analysis

MTHFR C677T

MTHFR A1298C MTRR A66G

. I 2 —_—
Nationality cC_cr_ T am ac cc X P T A o X7
Han Actual frequency 101 339 207 38 0051 492 143 12 0.18  0.669 378 237 32 044  0.508
Estimated frequency 113 315 219 ’ 491 145 11 381 231 35
Mongolian ~ Actual frequency 49 105 52 008 0778 153 48 5 028 0597 104 84 18 0.03  0.860
Estimated frequency 50 103 53 152 50 4 103 85 17
F2 KR FEHEZME MTHFR C677T.A1298C 1 MTRR A66G Ry F A5 %
Table 2 MTHFR C677T, A1298C and MTRR A66G genotype frequencies of Han and Mongolian women
n (percentage, %)
. . MTHFR C677T MTHFR A1298C MTRR A66G 5
Nationality — T o X AA e X P TR A o X7
Han 101 339 207 492 143 12 378 237 32
. (15.61) (52.40) (31.99) 835 0.02 (76.04) (22.10) (1.86) 042 081 (58.42) (36.63) (4.95) 629 004
Mongolian 49 105 52 153 48 5 104 84 18
(23.79)  (50.97) (25.24) (74.27)  (2330) (2.43) (50.48) (40.78)  (8.74)
£ 3 UK. EHEL M MTHFR C677T.A1298C 1 MTRR A66G B % i H E i %
Table 3 MTHFR C677T, A1298C and MTRR A66G allele frequencies of Han and Mongolian women
n (percentage, %)
Nationality MTHFR C677T 5 MTHFR A1298C 5 p MTRR A66G ¥ p
ationality —C T X A C X A G
Han 541 753 1127 167 993 301
. @181 (5819 o oo G709 (290 o (674 (2320 o o
Mongolian 203 209 354 58 292 120
49.27)  (50.73) (85.92)  (14.08) (70.87)  (29.13)
2.4 MTHFR C677T #1 A1298C MY ZEHI R B fE &5 X&KL M MTHFR C677T 1 A1298C HyEHE
RISy <&
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* 4 UEZLME MTHFR C677T #1 A1298C HyES B4 7R
Table 4 MTHFR C677T and A1298C linkage type
distribution in Han women

n (percentage, %)

MTHFR A1298C

MTHFR C677T

AA AC cC
cC 53 (8.19) 36 (5.56) 12 (1.86)
cT 232 (35.86) 107 (16.54) 0 (0)
T 207 (31.99) 0 (0) 0 (0)

Table 5 MTHFR C677T and A1298C linkage type
distribution in Mongolian women

n (percentage, %)

MTHFR A1298C

MTHFR C677T

AA AC cC
cC 25 (12.14) 19 (9.22) 5 (2.43)
CT 76 (36.89) 29 (14.08) 0 (0)
TT 52 (25.24) 0 (0) 0 (0)
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F6 Uk .EhELH MTHFR C677T #1 A1298C Ry B ER MR
Table 6 Distribution frequency of haplotypes of MTHFR C677T and A1298C in Han and Mongolian women

Haplotype/(%)

. . ’ 2
Nationality TA CA cC D LOD r
Han 58.20 28.20 13.60 1.0 40.34 0.219
Mongolian 50.70 35.20 14.10 1.0 11.24 0.169

E D AEHRTE R, BT HEENRIGEAZRREL FHRESTHZ2MENGHBE, IOD I E— T ETUELHT, &
I AR A 04 o) SR M o TR A AR A 0L SR M VBB 3T A, LOD =3 BY, R &S P AT — M S TR S — 12 54583

AT,

Notes: D'represents linkage disequilibrium coefficient, used to measure the deviation between the observed haplotype frequency

and the expected frequency in equilibrium; LOD refers to the logarithm of likelihood ratio of two sites linked and non-linkage

under a certain recombination rate. When LOD =3, it is definitely linked; r* indicates the degree to which one site can reflect

the amount of information in another site.
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