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ROBUSTNESS OF SACCHAROMYCES CEREVISIAE TO DELETION MUTATIONS AND RESPONSE TO ENVIRONMENTAL STIMULI THROUGH THE LENS OF HIGH-THROUGHPUT METABOLIC PROFILING

Ilya Venger1,2, Ilana Rogachev2, Tali Mandel2, Yitzhak Pilpel1 & Asaph Aharoni1,2
1Department of Molecular Genetics, The Weizmann Institute of Science, Rehovot, Israel; 2Department of Plant Sciences, The Weizmann Institute of Science, Rehovot, Israel
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Metabolomics is the study of the concentrations of all the small molecules present within a cell in a particular condition. It is currently estimated that about 550 metabolites are produced by the yeast Saccharomyces cerevisiae. We have set up an experimental system that utilizes a Gas Chromatography – Mass Spectrometry (GC-MS) method to analyze the yeast intracellular metabolome. We use metabolic profiling of S. cerevisiae to address two major problems that perplex the field of functional genomics. The first stems from the fact that a large amount of deletion mutations do not result in an observable decrease in the fitness of an organism. The second relates to the association between changes in the environment and cellular response to them. In the first part of the study, we explore the metabolic changes that occur within a cell in response to the deletion of genes with a paralog found elsewhere in the genome. In the second part of the study, we analyze the response of S. cerevisiae metabolome to an environmental stress; specifically, exposure to 12% ethanol. We observe multiple metabolomic changes with some metabolites increasing in concentration (e.g. trehalose) and others decreasing (e.g. serine and threonine).
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