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Abstract:
A current challenge facing the cellulosic biofuels industry is the efficient fermentation of
both C5 and C6 sugars in the presence of inhibitors. To overcome this challenge,
organisms that are capable of mixed-sugar fermentation need to be further developed for
increased inhibitor tolerance. This requires a molecular level understanding of the impact
of the inhibitor on the organism. In this dissertation, the response of S. cerevisiae to acetic
acid was determined through the use of the systems biology tools transcriptomics and
metabolomics. Metabolite profiling of key glycolytic and pentose phosphate pathway
metabolites found all metabolites to decrease in intracellular concentration in response to
acetic acid. Microarray analysis identified over 1200 genes differentially expressed in
response to acetic acid. Interpretation of these results and their implications on organism
development will be presented.

Application:
The findings from this research have the potential to have a significant impact on the
production of advanced biofuels. Microorganisms with tolerance to inhibitors are a key
requirement for efficient ethanol production. This research addresses knowledge gaps in
organism development for acetic acid tolerance and develops an approach for
understanding the cellular-level impact of other fermentation inhibitors. A fermentation
model was also developed that can be used compare the performance of different strains
or in fermentation process optimization.

