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Adaptive laboratory evolution of Escherichia coli and Corynebacterium glutamicum
mutant strains lacking genes encoding respiratory chain enzymes and/or NADH
dehydrogenases.
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We are aiming to improve the fermentative production efficiency of

Escherichia coli and Corynebacterium glutamicum, which are pivotal industrial workhorses. Previous
studies have shown that mutant strains lacking genes encoding respiratory chain enzymes and/or NADH
dehydrogenases exhibit enhanced glucose metabolism but impaired growth. Additionally, some of these
mutant strains were unable to grow on acetate as the sole carbon source. Therefore, in this study,
we performed adaptive laboratory evolution on such mutant strains using acetate as the sole carbon
source. This approach successfully yielded various evolved strains that demonstrated restored growth

in acetate minimal media. In addition, some of the evolved strains showed improved growth rates in
glucose minimal media. Furthermore, we elucidated the mechanisms underlying this evolutionary
adaptation through whole-genome sequencing and mutational analysis.
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