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Abstract: Higher alcohols, major metabolic byproducts produced by Saccharomyces cerevisiae
during winemaking, are intricately regulated by a multilevel system. While the enzymatic
machinery and their encoding genes involved in the metabolic pathways of higher alcohols in S,
cerevisiae have been largely elucidated, the transcriptional regulation underlying this process
remains poorly understood. This paper, building upon a summary of the metabolic pathways
and regulatory strategies of higher alcohols metabolism in yeast, focuses on the transcription
factors Aro80p, GATA and Leu3p implicated in the regulation of higher alcohols metabolism
in yeast and their mechanisms of action. The review aims to give theoretical insights into a
comprehensive understanding of the transcriptional regulation of higher alcohols metabolism in
yeast and facilitate the breeding of yeast strains with moderate production of higher alcohols.
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Figure 2 The structure of Zinc finger transcription factors. A: Exploring the functional domain of Zinc
cluster proteins. B: The TF-DNA binding spatial structure. MHR: Middle homology region.

GAPI -550 5-TGATAAGATTGTTAAATGT......GATTAAATTAAACATGATAAG-3' -462
AROY9 -175 5'-GCATTGCCGATGCTTACCGAGATTTGCCGCGGATAACCGAAC-3' -130
AROI10 -349 5'-GGATAACCGCGGATAGCCGTCATTTACCGAAAATTGCCGAGG-3' -308
AROS80 -148 5'-TTCTATCCGATGATAACCGAGATAAATGAAGATAGTAACTAA-3"  -107

3 EERBIHFHLEREFTIC

Figure 3 Upstream activation sequences in gene promoters-". CCG triplets, the binding sites of ARO9,
ARO10, and AROS8O, are underlined and potential GATA factor binding sites (GATAA/G) are indicated in bold.
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Figure 4 Mechanism of Aro80p transcription factor regulation. When nitrogen sources are available in
abundance, Gaplp becomes inactive, resulting in the inability of Aro80p to function. Conversely, when
L-phenylalanine alone serves as the nitrogen source, the transport activity of Gaplp is restored, allowing it to
enter the cell and thereby prompting Aro80p to function.
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Figure 5 Mechanisms of regulation by GATA family transcription factors. When nitrogen sources are
abundant, Gatlp and GIn3p undergo phosphorylation, preventing their entry into the nucleus and impeding
their involvement in transcriptional regulation. Conversely, in a condition with limited nitrogen sources,
Gatlp and Gln3p are allowed to enter the nucleus to participate in transcriptional regulation.
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Figure 6 Mechanism of Leu3p transcription factor regulation. a-IPM serves as a coactivator for Leu3p.
When o-IPM is abundant, it forms a Leu3-a-IPM complex, which then functions as an activator. Conversely,
when a-IPM is in short supply, Leu3p acts as a transcriptional repressor.
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