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Abstract:

There is currently much focus on the development the economical production of cellulosic
ethanol as a renewable fuel alternative. Inhibitors, especially acetic acid, found in the biomass
hydrolyzate present a major challenge converting the feedstock to ethanol. Acetic acid inhibits
microbial fermentation on both cell growth and ethanol production. Therefore, developing a
microorganism with sufficient tolerance to acetic acid during fermentation is the key to the
success of the industry.

Acetic acid is particularly inhibitory to fermentation of xylose, which accounts for about 30% of
the total sugars in the feedstock. For this study, an acetic acid-resistant S. cerevisiae, 424A
(LNH-ST) - AAR, was developed through adaption. Fermentation analysis showed that this
strain could ferment twice as much as xylose into ethanol with a specific xylose consumption
rate that was 642% faster compared to the original strain. The mechanism of acetic acid
resistance in the AAR strain was subsequently investigated by using two system biology
approaches, metabolic and transcriptomic analyses, leading to the identification of the key
factors for xylose fermentation in the presence of acetic acid.

Application:

This is the first study in the literature indentifying the key factors for xylose fermentation by
yeast in the presence of acetic acid. The findings from this study provide valuable information
in order to better design microorganisms suitable for cellulosic ethanol production and can
serve as a starting point for overcoming a key obstacle in the industry.



