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Abstract: Objective To explore the relationship between the distribution of polymorphism in key folic acid enzyme genes:
5,10-methylenetetrahydrofolate reductase (MTHFR) and methionine synthase reductase (M7RR), and serum folate and
homocysteine (HCY) levels in reproductive age women of different ethnic groups (Han, Hui, Kazakh) in Changji, Xinjiang.
Method A total of 1181 reproductive-age women who visited the Obstetrics and Gynecology Outpatient Department of Changji
People's Hospital from October 2022 to June 2025 were enrolled, including 884 Han, 209 Hui, and 88 Kazakh women. Peripheral
blood was collected for genotyping of MTHEFR C677T, A1298C, and MTRR A66G polymorphisms, as well as for measurement of
serum folate, and HCY levels. The associations between folate metabolism capacity (stratified by risk grade) and serum folate and
HCY levels were analyzed across ethnic groups. Result The genotype distributions of MTHFR and MTRR gene polymorphisms

in all enrolled subjects were in accordance with Hardy-Weinberg equilibrium (all £>0.05). Genotype frequency
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analysis revealed significant differences in the MTHFR C677T, A1298C, and MTRR A66G loci between the Kazakh and Han
groups, and between the Kazakh and Hui groups (.= 18.681, 36.331, 16.372; y’,= 7.983, 10.115, 9.134, all P < 0.05).
However, no significant differences were observed between the Hui and Han groups at any of the three loci (y* = 4.283, 4.023,
3.061, all P>0.05). Allele frequency analysis showed statistically significant differences between the Kazakh and Han groups, and
between the Kazakh and Hui groups at all three loci (x’,,=19.077, 46.783, 16.305; = 17.152, 26.334, 20.125, all P < 0.01),
while only the MTHFR C677T and A1298C loci differed significantly between the Hui and Han groups (x’= 3.973, 8.051, both
P<0.05). Risk stratification for folate utilization capacity showed that moderate risk accounted for nearly half of each ethnic
group, while low risk was approximately 20% in all groups. The Kazakh group had the highest proportion of high risk (17.04%)
and the lowest proportion of no risk (11.36%). Serum folate levels in the high-, medium-, and low-risk groups were significantly
lower than those in the no-risk group among Hui (#,,;= 2.502, 1.934, 2.227, respectively; all P<0.05) and Kazakh women (4=
6.501, 2.573, 3.775, respectively, all P < 0.05). In Han women, serum folate levels in the high- and moderate-risk groups were
significantly lower than those in the no-risk group (/= 7.015 and 3.021, both P < 0.05). Across all risk grades, serum folate levels
differed significantly among the three ethnic groups (£ = 0.581~12.741, all P< 0.05). Serum HCY levels showed significant
differences across risk grades in the Kazakh group (F= 3.973, P < 0.05), but not in the Han or Hui groups (F=2.062 and 1.131,
both P> 0.05). No significant differences in HCY levels were observed among the three ethnic groups across any risk grade (/' =
0.672~1.427, all P> 0.05). Conclusions MTHFR and MTRR gene polymorphisms in reproductive-age Kazakh women in the
Changji region differ from those in Han and Hui women, and their serum folate and HCY levels are more significantly associated
with risk grade. Integration of ethnic genetic characteristics with folate and HCY testing is recommended for accurate assessment
of folate utilization capacity, providing a clinical basis for individualized folate supplementation strategies across ethnic groups.
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