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Using iPS cells that mimic human development, we aimed to construct a stem
cell-based nutritional environment risk assessment battery to quantitatively evaluate the effects of
nutrient overload and deficiency on organ formation and function. Using human iPS cells, we found

that limiting just one amino acid during pancreatic differentiation inhibits differentiation into
pancreatic beta cells, which are insulin-secreting organs. These findings may be the main reason for
the risk of offspring developing diabetes due to inadequate caloric intake by the mother.
Furthermore, using pregnant mice, we found that restricting a single amino acid for a very limited
period causes abnormal glucose metabolism in the pups. These results indicate that the
differentiation system of human iPS cells can be used to fully assess the risk of external
nutritional environment during fetal life.
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