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Toward understanding of regulatory mechanism of body growth and metabolism based
on optimal control theory
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In order to understand how species-specific final body size is determined,
it is important to clarify how gene-environment interactions affect growth and metabolism at the
level of organisms. The growth of many multicellular organisms are divided into two phases: the
growth phase and the maturation phase. The progression to the maturation phase irreversibly
determines the final body size. Using the fruit fly Drosophila as a model animal, we found that the
threshold, which determins the progression to the maturation phase, adaptively optimizes energy
allocation to support sexual maturation. Moreover, we reveaed that metabolic remodeling occurs after

reaching the threshold through the action of endocrine hormones. Our study contributes to our

understanding of the metabolic regulation as a life history strategy.
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