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Abstract

Project Code : MRG4980127
Project Title : Genome-wide analysis of alcohol resistance mechanism in
Saccharomyces cerevisiae
Investigator : Choowong Auesukaree, Ph.D.
Department of Biology, Faculty of Science, Mahidol University
E-mail Address : sccar@mahidol.ac.th

Project Period : 2 years (July 2006 — June 2008)

During fermentation, yeast cells are exposed to a number of stresses, such as high
alcohol, high osmotic pressure and temperature fluctuation, and overlap of some
mechanisms involved in the response to these stresses has been suggested. To
identify the genes required for tolerance to alcohol (ethanol, methanol, and 1-propanol),
heat, osmotic stress, and oxidative stress, genome-wide screening was performed using a
set of yeast deletion mutants. Our screens identified 95, 54, 125, 178, 42, and 30
deletion mutants sensitive to ethanol, methanol, 1-propanol, heat, NaCl, and H,0,,
respectively.  These deleted genes were then classified based on their cellular functions,
and cross-sensitivities between each stress were determined. A large number of genes
involved in vacuolar H'-ATPase (V-ATPase) function, cytoskeleton biogenesis, and cell
wall integrity were required for tolerance to all kinds of alcohol, suggesting their protective
role against alcohol stress.  Although mitochondrial function is likely involved in
tolerance to several stresses, it was found to be less important for thermotolerance.
The genes identified in this study should be helpful for future research into the molecular

mechanisms of stress response.
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