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Role of metabolic regulation in primordial germ cell formation and
differentiation
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Metabolic regulation is an important upstream regulator of cell function and
differentiation, but the metabolic pathways that play a critical role in primordial germ cell fate
determination have been unknown. In this study, we showed that glucose is required for primordial
germ cell formation through the hexosamine biosynthetic pathway, which branches off from the
glycolysis, and that this effect is mediated by epigenetic regulation via O-linked glycosylation of
target proteins. Furthermore, we found that a reduction in carbohydrate metabolism due to a
carbohydrate-restricted diet in the mother causes suppression of primordial germ cell formation in
the embryo. These results indicate that maternal nutritional, metabolic, and epigenetic controls
have an important role in the control of germ cell fate decisions of their offspring.
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