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Abstract: Kuveik, a group of farmhouse Saccharomyces cerevisiae ale yeast from Western Norway,
have recently gained immense popularity. Despite their popularity, kveik remain a mystery; their
fermentation capabilities have not been well characterized, the exact mechanisms of their stress
adaptations have not been elucidated, and their potential to create novel hybrid yeast is unexplored. In this
thesis, | characterized the fermentation profiles of kveik strains across a range of temperatures to analyze
fermentation characteristics, carbon metabolism and metabolite profiles in lab-scale wort fermentations. |
report that most kveik are capable of fermenting efficiently at a wider range of temperatures and at
significantly warmer temperatures than most industrial ale strains. Viability analysis revealed that the
improved warm fermentation performance is due to kveik strains being able to survive at much higher
temperatures, likely as a result of their ability to produce and maintain significant concentrations of
intracellular trehalose. I identified deficient neutral trehalase activity in kveik as the likely mechanism for
improved trehalose accumulation. To identify additional stress adaptations, | performed label-free
quantitative proteomic analysis of kveik strains undergoing a prolonged thermal stress to analyze how the
proteomes of these strains respond to severe heat and how their response differs from less tolerant strains.
From this total proteome analysis, | identified several mechanisms in kveik which likely contribute to their
stress tolerance. These include modulations to the central carbon metabolism, a significantly higher
abundance of the ROS-detoxifying catalase Cttl, an enrichment of ergosterol biosynthetic enzymes, and
potentially enhanced mitochondrial function relating to ATP synthesis. Additionally, | report the first
instance of successfully using Norwegian kveik as breeding stock in spore-to-spore mating trials with
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industrial Beer 2 ale strains to create novel kveik hybrid ale yeasts with strong fermentation capabilities
and stress tolerant characteristics with the potential for immediate application in the brewing industry.

This research has important implications for both the brewing industry and the broader understanding of
stress tolerance in yeast. Further investigation of the stress adaptations of Norwegian kveik and
implementation of hybridization trials will allow us to maximize the contribution of kveik yeasts to
fermentation industries.
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