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Abstract: Ethanol tolerance is related to the expression of multiple genes, and genome-based engineering approaches are
much more efficient than manipulation of single genes. In this study, ultraviolet (UV) mutagenesis, dielectric barrier
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discharge (DBD) air plasma mutagenesis, and artificial transcription factor (ATF) technology were adopted to treat an

industrial yeast strain S. cerevisiae Sc4126 to obtain mutants with improved ethanol tolerance. Mutants with high ethanol

tolerance were obtained, and the ratio of positive mutants was compared. Among the three approaches, the rate of positive

mutation obtained by ATF technology was 10- to 100-folds of that of the two other methods, with highest genetic stability,

suggesting the ATF technology promising for rapid alteration of phenotypes of industry yeast strains for efficient ethanol

fermentation.

Keywords: artificial transcription factor (ATF) library, ultraviolet (UV) mutagenesis, dielectric barrier discharge (DBD) air

plasma, ethanol tolerance, Saccharomyces cerevisiae
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Fig. 1 Key elements of the artificial transcription factor
library (ATF).
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Table 1 Efficiency of three mutagenesis approaches
using S. cerevisiae Sc4126

Number of Number of Rate of

Method total positive positive
colonies colonies colonies
UV-45 s 12 830 19 1.49x107°
UV-90 s 11 450 12 1.05x107°
Plasma-1.5 min 10 270 5 4.87x107*
Plasma-3.5 min 11 580 10 8.64x107*
ATF-Gal4 11 780 98 8.32x107?
ATF-Ume6 10 500 117 1.11x1072
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Fig. 2 Analysis of ethanol tolerance of mutants on YPD
plates (A) and YPD plates with 10% (V/V) ethanol
supplement (B).
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Fig. 3 Viability of mutants obtained by UV treatment,

plasma mutagenesis and ATF  screening under
ethanol-shock treatment at the concentration of 20% (V/V).
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