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Abstract

Folic acid, one of the 13 essential vitamins, plays an important role in cardiovascular development. Mutations 1n folic acid synthesis gene 5,10-methylenetetrahydrofolate reductase (MTHFR) 1s
significantly associated with the occurrence of congenital heart disease. However, the mechanisms underlying the regulation of cardiac development by mthfr gene are poorly understood. Here, we
exposed zebrafish embryos to excessive folate or folate metabolism inhibitors. And we established a knock-out mutant of mthfr gene 1n zebrafish by using CRISPR/Cas9. The zebrafish embryos of
insufficient or excessive folic acid, and mthfi~- mutant all gave rise to early pericardial edema and cardiac defect at 3 days post fertilization(dpf). Furthermore, the folic acid treated embryos showed
abnormal movement at 5dpf. The expression levels of cardiac marker genes hand2, gata4 and nppa changed in the abnormality of folate metabolism embryos and mthfi~- mutant, and there is evidence
that they are related to the change of methylation level caused by the change of folate metabolism. In conclusion, our study provides a novel model for the in-depth study of MTHFR gene and folate
metabolism. And our results reveal that folic acid has a dose-dependent biphasic effect on early cardiac development.
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. 2.CRISPR/Cas9 mediated mthfi gene knock-out model in 4. The abnormal methylation of hand2 and gata4 were caused by folate
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1. Folic acid has biphasic effects on early heart development in zebrafish
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Figure 3 Abnormal folate metabolism results in changes of zebrafish embryo heart
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