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Evolutionary origin of insect metamorphosis: Insights from ametabolous insects
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The aim of this study was to elucidate the evolutionary origins of insect
metamorphosis. Using the ametabolous insect Thermobia domescita as a model, we established precise
staging and egg collection methods. We investigated expression patterns of genes involved in molting

and metamorphosis and found that the expression patterns of genes in the JH pathway were
significantly different between ametabolous and hemimetabolous/holometabolous insects. We
established methods for gene editing and transgenesis in Thermobia, and found that the adult
specifier gene E93 played a key role in the evolution of insect metamorphosis, and that changes in
its regulation and expansion of its functions have driven the evolution of insect metamorphosis. Our
findings provide important insights into the long-standing mystery of the evolution of insect
metamorphosis.
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