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The successful performance of alcoholic fermentations relies on the ability of
Saccharomyces cerevisiae strains to cope with multiple stress factors occurring during the

fermentation process and on the selection of suitable process engineering strategies [1].

An optimized very high gravity (VHG) glucose medium [2] containing low cost nutrients was
developed for stress-tolerant and high fermentation efficiency yeasts selection from
“cachacga” and bio-ethanol production plants in Brazil [3]. CA1185 and PE-2 strains, which
produce remarkably high ethanol titres (>19%, v/v), are physiologically more prepared to
cope with VHG stresses relatively to laboratory strains. Recent results show that this
robustness is, most likely, related to specific features of yeast cell wall and plasma
membrane. Considering the outstanding properties of PE-2 strain, this yeast strain was
genetically modified to introduce flocculation and used in repeated batch fermentations with

high cell density resulting in significant improvements on process economics.

A genome-wide screening for determinants of yeast resistance to high sugar [4] and ethanol
[5] stresses, relevant in VHG technology, and to inhibitory fermentation compounds from
lignocellulosic pre-treatments, including acetic acid [6], was also carried out. Eighteen genes
were identified as determinants of yeast resistance to more than three of the above
mentioned fermentation relevant stresses. Among these genes, 8 were found to significantly
affect ethanol kinetics and/or production in VHG and hemicellulosic liquor fermentations
mimicking industrially relevant conditions. Guided by all the gathered information
extraordinarily robust strains are being designed to be used in efficient and economic

industrial alcoholic fermentation processes.
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