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Abstract: Ethanol is an attractive alternative to fossil fuels. Saccharomyces cerevisiae is the most important ethanol producer.
However, in the process of industrial production of ethanol, both cell growth and fermentation of ethanologenic S. cerevisiae are
dramatically affected by environmental stresses, such as thermal stress. In this study, we improved both the thermotolerance

and fermentation performance of industrial ethanologenic S. cerevisiae by combined usage of chemical mutagenesis and genomic
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DNA mutagenesis-based genetic recombination method. The recombinant S. cerevisiae strain T44-2 could grow at 44 °C, 3 °C
higher than that of the original strain CE6. The survival rate of T44-2 was 1.84 and 1.87-fold of that of CE6 when heat shock at
48 °C and 52 °C for 1 h respectively. At temperature higher than 37 °C, recombinant strain T44-2 always gave higher cell

growth and ethanol production than those of strain CE6. Meanwhile, from 30 °C to 40 °C, recombinant strain T44-2 produces
91.2-83.8 g/L of ethanol from 200 g/L of glucose, which indicated that the recombinant strain T44-2 had both thermotolerance
and broad thermal adaptability. The work offers a novel method, called genomic DNA mutagenesis-based genetic

recombination, to improve the physiological functions of S. cerevisiae.
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Fig. 1 Growth of original strain CE6 at different temperatures. Five colonies of the strain CE6 (from left to right) and serial dilution
of 107" to 10™* (from up to down) were spotted onto YEPD medium and cultivated at different temperature.
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Fig. 2 Comparison of thermotolerance among recombinant strains and the original strain. 1: CE6; 2: T44-4; 3: T44-3; 4: T44-2; 5:
T44-1. Serial dilution of 10" to 10™* (from up to down) were spotted onto YEPD medium and cultivated at different temperatures.
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Fig. 3 Comparison of survival rate of the recombinant strain
T44-2 and original strain CE6 under heat shock at 48 °C and
52 °C respectively.
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Table 1 Result of multiple regression of fermentation efficiency of T44-2 for time and temperature

Fermentation efficiency Equation of multiple regression (¢: time; T: temperature) Prob>F
Biomass (B) B=0.2280x¢+(—0.6862)xT+30.3288 <0.0001
Ethanol (E) E=2.3145xt+(-2.7197)xT+118.0030 <0.0001
Glucose (G) G=(—5.4167)xt+5.6032xT—47.5993 <0.0001
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