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Analysis of adaptive evolution using an automated culture system of E. coli

Furusawa, Chikara

20,800,000 6,240,000

Phenotype-genotype relationship in bacterial adaptive evolution still remains uncl
ear. In this study, by using experimental evolution of bacterial cells, we quantified phenotypic change an
d genetic change during adaptive evolution to various stress conditions. For this purpose, first we develo
ped an automated culture system by which we can maintain hundreds of independent culture series of bacteri
al cells. Then, by using this automated system, we performed experimental evolution of E. coli under vario
us stress conditions, including acid, detergent, and antibiotic stresses, to obtain tolerant strains for t
hese stresses. Expression changes and genetic mutations in the tolerant strains were analyzed by microarra
y experiments and next-gen sequencers, respectively. The results demonstrated that a part of adaptive phen
otypic changes cannot be explained by fixed genetic mutations, suggesting that an unknown non-genetic mech
anism plays a role in the dynamics of adaptive evolution.
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