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Abstract

Saccharomyces cerevisiae is a model organism widely used to study eukaryotic
transcription. It is able to utilize various carbon substrates such as glycerol, ethanol and
oils as well as fatty acids for growth and energy generation. In S. cerevisiae, zinc cluster
proteins form a major class of transcription regulators. They play important roles in
controlling expression of genes in various cellular processes, including sugar
metabolism, amino acid synthesis, lipid metabolism and stress response. However,
function of some zinc cluster proteins remains unknown. This study examined the
involvement of some zinc cluster regulators of unknown function in lipid utilization.
The phenotypes of zinc cluster deletion strains during growth on fatty acids or oils were
examined. We found that five zinc cluster deletion strains (FZH, YZS, FZG, FZP and
FZT) showed impaired growth on media, containing lipid or oil as a sole carbon source.
The lipid class profiles of these zinc cluster deletion strains were analyzed and found
that, using oleic acid as a sole carbon source, free fatty acid content of the FZG strain is
increased by approximately 3-fold when compared with glucose grown condition. The
sensitivity of these zinc cluster deletion strains in the presence of an oxidative agent
menadione was also determined. The result showed that these zinc cluster deletion
strains show defective growth upon the exposure to menadione, especially for the FZG
strain. Then, the FZG strain (also called the Ayil130w strain) was examined for the
expression of genes required in lipid utilization by quantitative real time-polymerase

chain reaction (QRT-PCR) analysis. The results showed that Yil130w is involved in the



activation of genes in lipid utilization, including triacylglycerol lipase (TGL3),
peroxisomal transporter (PXAl), p-oxidation (POX1, FOX2 and POT1),
gluconeogenesis and glyoxylate cycle (ICL1 and PCK1). Moreover, neutral lipid
profiles of the FZG strain, grown at the exponential growth phase, showed high
triacylglycerol (TAG) content at a similar level as found for the stationary phase cells.
This result suggested that the Ayil130w strain is unable to break down TAG. In
summary, our results indicated a new set of zinc cluster proteins that are involved in
lipid utilization. Importantly, the zinc cluster protein Yil130w is shown to function as a
new transcriptional regulator of lipid utilization genes, including TGL3, PXAl, POX1,
FOX2, POT1, MDH2, ICL1 and PCK1 genes.
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