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Prevention of low nephron number by modulation of DNA methylation

Awazu, Midori

3,800,000
NR DNA DNA DNMT1
DNA DNA
NR DNA
NR
DNA NR

DNA

In metanephroi from embryos of nutrient restricted rat dams, global DNA
methylation is reduced, and the reduction in DNA methyltransferase 1, an enzyme that maintains DNA
cytosine methylation, was thought to be the cause. DNA methylation inhibitor 5-Aza-2' -deoxycytidine

inhibited ureteric branching and metanephros growth in organ culture. On the other hand, folic acid
supplementation to nutrient restricted mothers improved the reduction in ureteric branching, kidney
size, glomerular density, and DNA methylation in the fetal kidney. Medium deficient in methyl
donors including folic acid decreased ureteric branching and metanephros growth in organ culture,
whereas the addition of folic acid to the medium improved the phenotype of metanephroi of fetuses
from nutrient restricted mothers. Thus DNA methylation is necessary for kidney development and
maternal folic acid supplementation may prevent low nephron number due to maternal nutrient
restriction.
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