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Cloning of the promoter region of the Trehalose-6-phosphate
synthase gene 7TPS1 of the self-flocculating yeast and
exploration of the promoter activity on ethanol stress
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Abstract: TImproving stress tolerance of the microbial producers is of great importance for the process economy and efficiency of
bioenergy production. Key genes influencing ethanol tolerance of brewing yeast can be revealed by studies on the molecular
mechanisms which can lead to the further metabolic engineering manipulations for the improvement of ethanol tolerance and ethanol
productivity. Trahalose shows protective effect on the cell viability of yeast against multiple environmental stress factors, however,
further research is needed for the exploration of the underlying molecular mechanisms. In this study, the promoter region of the

trehalose-6-phosphate synthase gene TPS! was cloned from the self-flocculating yeast Saccharomyces cerevisiae flo, and a reporter
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plasmid based on the expression vector pYES2.0 on which the green fluorescence protein EGFP was directed by the TPS/ promoter

was constructed and transformed to industrial yeast strain Saccharomyces cerevisiae ATCC4126. Analysis of the EGFP expression of

the yeast transformants in presence of 7% and 10% ethanol revealed that the Prpg; activity was strongly induced by 7% ethanol,

showing specific response to ethanol stress. The results of this study indicate that trehalose biosynthesis in self-flocculating yeast is a

protective response against ethanol stress.
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Fig. 1 Alignment of the differential sequence of the promoter
region of TPS/ from self-flocculating yeast and S288c.
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Fig. 2 Promoter activity of TPSI/ in presence of different
ethanol (A) and ratio of the cells expressing GFP after 180 min
(B) under different ethanol concentrations.
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Fig. 3 Cells expressing GFP after ethanol shock treatment

under fluorescence microscope. (A) Without ethanol. (B) With
7% (VIV) ethanol. (C) With 12% (V/V) ethanol.
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Fig. 4 Cell growth of the yeast transformants in presence of
different concentration of ethanol.
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