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Prediction and experimental verification of optimal mutation rate in bacterial
evolution
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This study aimed to demonstrate and understand the trade-off between
bacterial mutation rates and evolutionary speed. The evolutionary speeds were quantified by the
experimental evolution of E. coli with various mutation rates in the environments treated with
growth inhibitors. As a material for the evolution experiment, E. coli strains with various mutation

rates were prepared by deleting the DNA repair genes of E. coli. As a result, we obtained strains
with mutation rates much higher than that of the wild type. The growth rates of these strains were
then measured to reveal the growth-inhibitory effects of higher mutation rates. And the experiment
evolution using various growth inhibitors was carried out by an automated experimental evolution
system. We then succeeded in experimentally observing the peak of evolutionary speed versus mutation
rate.
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Feedback control of evolutionary trajectory of bacterial cells on fitness landscape
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