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Understanding balanced diets for animal growth through a prey-predator
interspecies genetic approach
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Eating “ balanced diets” is believed to be one of the most critical
environmental determinants for infants to grow into healthy adults. However, a big challenge is to
systematically survey the contributions of nutrient compositions to the growth. To overcome this
difficulty, we took advantage of a prey-predator combination of microbes and larvae of the fruit fly

Drosophila melanogaster. The microbes employed are composed of two classes: a single-gene knockout
collection of budding yeast Saccharomyces cerevisiae, which is one of the major ingredients of
laboratory media, and yeast and bacterial strains isolated from symbiotic microbiota in larval
natural food sources. We fed larvae with each microbial strain and isolated those that cause growth
retardation and/or decreased pupation rate. Using multi-omics approaches of both microbes and
larvae, we are characterizing features of the “ balanced” nutrient composition in the microbes and
responsive mechanisms in larvae driving growth.
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