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Effect of overexpressing transcription factors of Candida glycerinogenes on
acid tolerance of Saccharomyces cerevisiae™
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Absimat The aim of this study was to examine the effect of antiretroviral transcription factors of Candida glycerinogenes on
the tolerance of Saccharomyces cerevisiae to acid stress. The haal and asgl genes of C. glycerinogenes and S. cerevisiae strains
were obtained by cloning, and these four genes were subsequently overexpressed in S. cerevisiae W303-1A. The acid tolerance
of the recombinant strains was examined using shake flask experiments. The results showed that overexpression of different
transcription factors increased the acid tolerance. In comparison with S. cerevisiae/Schaal and S. cerevisiae/Scasgl, the biomass
of S. cerevisiae/Cghaal and S. cerevisiae/Cgasgl in 90 mmol/L acetic acid was 44.3% and 18.9% higher, respectively. Strains
overexpressing Cgasgl and Cghaal exhibited enhanced tolerance to a high concentration of acetic acid. qRT-PCR analysis
revealed that overexpression of Cghaal and Cgasgl significantly up-regulated the expression of downstream acid-tolerance-
related genes. Under conditions of acid stress, the ethanol yield of S. cerevisiae/Cgasgl was 11.1% higher than that of the control
group. These results indicate that the transcription factors HA41 and ASGI can enhance the tolerance of S. cerevisiae to acid
stress. This study provides a valuable insight into techniques for improving the acid tolerance of S. cerevisiae and for future
research into C. glycerinogenes resistance genes.
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Table 1 Primers used in this paper

235 FEE % 1007

Saccharomyces cerevisiae W303/Y Eplacl81-PCgASGI-Cgasgl.
Saccharomyces cerevisiae W303/Y Eplac181-PScHAAI-Schaal .
Saccharomyces cerevisiae W303/YEplacl81-PScASGI-Scasgl.
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YEplacl81-PCgASGI-Cgasgl. YEplacl81-PScHAAI-Schaal .
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BB % R Ak 1 0 A5 3 EE2H T
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J¥ %1 Sequence (5' to 3")

Jif 1) 77 55 Restriction site

PCgHAAI-Cghaal-F
PCgHAAI-Cghaal-R
PCgASGI-Cgasgl-F
PCgASGI-Cgasgl-R
PScHAAI-Schaal-F
PScHAAI-Schaal-R
PScASGI-Scasgl-F
PScASGI-Scasgl-R
rtCghaal

rtCgasgl

rtSchaal

rtScasgl

rtSctpo2

rtSctpo3

rtScyro2

rtScygpl
rtScactl

CGCGGATCCAATGAGGGAAATAATGAAAA
CGAGCTCGAGTTCTAACAACGGGTAAA
CATGCATGCGAAACGATTAATTGAAAGAAAAAA
CCCCCGGGTGGAAGTAGGTCACTTTAAAAC
GCGGATCCCCTTAAAAGCGTATACATCA
CGAGCTCTTCGGACTTGCCTTCCTAGT
GCGTCGACCAACTCAGAGAGGAATTGTT Sal 1
CCCCCGGGTTCATTTAAAACTCATTTGG
GGGTCAAATTTCCAATGGTG & TTGCCGGTGTGAAATCATAA
ACAGATGCCGGAAATTGAAG & GGTGGTGGTTTCCTCTTTGA
CGCCGATATCAAACTCTCGT & GGCCAATCGTAGACCAAAGA
GTTCTTCTCCGATCCAACCA & TGTCTTGTTCCCTGTTGCTG
CATCCAGTGCTCTGGCTACA & CAACAACCAAGAACCCCAGT
ACGTCCAATACGCATCCAGT & CAAGAACCCCAGTGCAGATT
GCCATCTCCAGCTTCTTTCA & CCTTCTTGGCCTTCTTAGCC
ATGCCATTCCAGTCGCTAAC & CAGCACCGTAAGAACAAGCA
AATTGAGAGTTGCCCCAGAA & GAAGGCTGGAACGTTGAAAG

BamHI
Sac 1
Sph'1
Xmal
BamH 1
Sac 1

Xmal
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Fig. 1 Tolerance of recombinant S. cerevisiae strains to acetic acid stress.
A: 70 mmol/L acetic acid ; B: 90 mmol/L acetic acid.
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Fig. 2 Expression levels of stress-related genes in the S. cerevisiae mutants with overexpressing haal (A) and asgl (B) from different sources.
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Fig. 3 Impacts of overexpressing haal and asgl on ethanol production with the addition of 70 mmol/L acetic acid. A: Glucose consumption; B: Ethanol

accumulation; C: Growth curve.
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