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Combined folate gene MTHFD and TC 
polymorphisms as maternal risk factors for 
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ABSTRACT. We examined whether polymorphisms in the 
methylenetetrahydrofolate dehydrogenase (MTHFD) and transcobalamin 
(TC) genes, which are involved in folate metabolism, affect maternal 
risk for Down syndrome. We investigated 76 Down syndrome 
mothers and 115 control mothers from Bengbu, China. Genomic 
DNA was isolated from the peripheral lymphocytes. Polymerase chain 
reaction and restriction fragment length polymorphism were used 
to examine the polymorphisms of MTHFD G1958A and TC C776G. 
The frequencies of the polymorphic alleles were 24.3 and 19.1% for 
MTHFD 1958A, 53.9 and 54.2% for TC 776G, in the case and control 
groups, respectively. No significant differences were found between two 
groups in relation to either the allele or the genotype frequency for both 
polymorphisms. However, when gene-gene interactions between these 
two polymorphisms together with previous studied C677T and A1298C 
polymorphisms in the methylenetetrahydrofolate reductase (MTHFR) 
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gene were analyzed, the combined MTHFR 677CT/TT and MTHFD 
1958AA/GA genotype was found to be significantly associated with the 
risk of having a Down syndrome child [odds ratio (OR) = 3.11; 95% 
confidence interval (95%CI) = 1.07-9.02]. In addition, the combined 
TC 776CG and MTHFR 677TT genotype increased the risk of having a 
child with Down syndrome 3.64-fold (OR = 3.64; 95%CI = 1.28-10.31). 
In conclusion, neither MTHFD G1958A nor TC C776G polymorphisms 
are an independent risk factor for Down syndrome. However, the 
combined MTHFD/MTHFR, TC/MTHFR genotypes play a role in the 
risk of bearing a Down syndrome child in the Chinese population.
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