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Exploring resuscitation mechanism of starving bacteria by metabolic simulation
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The goal of this study is to elucidate stochasticity and substrate
dependence in the resuscitation of dormant bacterial cells. We first observed the growth dynamics of
thousands of clonal E. coli exposed to nutrient-poor environments at single-cell level and
explored the relationship between the growth-history and lag-time upon nutrient upshift in
individual cells, and found that the cells that quickly resumed growth were biased to a specific
lineage exhibiting specific growth dynamics at the start of starvation.To examine the effect of the
type of carbon source given as a substrate on the growth resumption, we explored growth optimality
of carbon sources as growth substrates using a genome-scale metabolic model. The metabolic reactions

determining the optimality are strongly correlated with the fluxes of specific metabolites located
in the core of metabolic network.
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