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Abstract 

    High-temperature fermentation is expected to be one of next generation technologies due 

to its several advantages including reduction of cooling cost and prevention of contamination 

during fermentation process. Thermotolerant microbes are key components in the new 

technology. We thus focus on the molecular mechanism supporting survival at a critical high 

temperature (CHT) in three thermotolerant mesophiles, Escherichia coli, Acetobacter 

tropicalis and Zymomonas mobilis. Genome-wide screening with a single-gene knockout 

library or transposon-inserted library provided a list of genes indispensable for growth at a 

CHT, called thermotolerant genes. These genes can be functionally classified into 9 

categories. In addition, we performed thermal adaptation of two species and three strains of 

mesophiles for improvement of the survival upper limit of temperature, and the improvement 

was evaluated by a newly developed method. To understand the limitation and variation of 

thermal adaptation, experiments with mutators and by multiple cultures were performed. The 

results suggest that these microbes bear a genomic potential to endure a 2-3˚C rise in 

temperature but possess a limited variation of strategies for thermal adaptation. These studies 

reveal the molecular mechanism of thermotolerance or strategy for its survival at CHT. This 

knowledge may allow us to generate further thermotolerant microbes or to convert 

non-thermotolerant to thermotolerant mesophile. 
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