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Effects of maternal-gene mutations on phenotypes of wild-type progeny

Furuse, Tamio

3,700,000

One Carbon
Metabolism (OCM) Mat2a

Mat2a OCM Mat2a
ocM

Developmental Origins of Health and
Disease (DOHaD)
OCM Mat2a
oCM

DOHaD

The OCM is consisted of methionine cycle and folate cycle. The folate cycle
is involved in DNA synthesis and the methionine cycle is involved in DNA methylation by donating
methyl group. In the present study, we aimed to evaluate effects of maternal OCM deficit on
neurobehavioral phenotypes of progeny. In order to evaluate the effects of Mat2a mutation on
nutritional environment of the fetuses, we performed LC-MS measurements of OCM metabolites in plasma

of heterozygote of the Mat2a mutants and wild type mice. The pre-pregnancy females of the Mat2a
mutants exhibited decreased concentration of S-adenosyl methionine (SAM). We transferred C57BL/6N
embryo to uteruses of wild type and heterozygous Mat2a knockout (Mat2a mutant) females. The
offspring from the Mat2a mutants exhibited increased locomotor activity and deficits of fear
conditioned learning. These results suggest that the exposure to decreased SAM level during early to
middle pregnancy affects brain function of progenies.
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