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Interspecies comparative analyses of distinct carbohydrate-responsive systems
among Drosophila species

Hattori, Yukako
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During evolution, organisms have acquired variable feeding habits. Some
species are nutritional generalists that adapt to various food resources, while others are
specialists, feeding on specific resources. However, much remains to be discovered regarding how
generalists adapt to diversified diets. We found that larvae of the generalists, D. melanogaster and

D. simulans developed on three diets with different nutrient balances, whereas specialist D.
sechellia and D. elegans could not develop on carbohydrate-rich diets. The generalist D.
melanogaster downregulated the expression of diverse metabolic genes systemically by TGF-b/Activin
signaling, maintained metabolic homeostasis and successfully adapted to the diets. In contrast, the
specialist D. sechellia expressed those metabolic genes at higher levels and accumulated various
metabolites on the carbohydrate-rich diet, culminating in reduced adaptation.
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