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Thesis summary 

 

The yeast Saccharomyces cerevisiae is used in many industrial applications 

including beer brewing, bread making, and winemaking. Winemaking yeast strains 

have the ability to convert grape sugars into alcohol and other metabolites consistent 

with good wine. An exploratory comparative approach was undertaken to identify 

the genes and corresponding proteins that give wine yeast strains of S. cerevisiae 

their distinctive phenotype, with a focus on studying genes that provide tolerance to 

ethanol. 

 

A genomic and proteomic approach has been used to identify potential ‘wine 

specific’ genes. By using amplified fragment length polymorphism (AFLP) 

techniques, it has been demonstrated that commercial winemaking strains have 

genetic sequences within their genome that may have arisen from other 

Saccharomyces sensu stricto yeasts. This is the first known report of a wine strain 

having Saccharomyces kudriavzevii genetic sequences encoded within its genome.  

 

To further explore the phenotypic characters distinguishing wine yeast strains from 

other S. cerevisiae strains, a comparative proteomics approach was taken. A 

proteomics platform using two-dimensional gel electrophoresis (2D gels) has 

elucidated target proteins for future research, including a glycolytic protein, Tdh3p 

(glyceraldehyde 3-phosphate dehydrogenase), as well as a one-carbon pool protein, 

Shm2p (serine hydroxymethyltransferase). The latter protein was characterised 

 ii



 

further to determine its possible role and function in wine strains, with results 

indicating a potential role in wine flavour. It has also been shown that certain wine 

strains may have different mechanisms for transcription/translation control of SHM2.  

 

Using the comparative proteomic approach above, no differences were seen between 

laboratory strains and wine strains after exposure to an ethanol stress. To ascertain 

the genes that enable S. cerevisiae strains to counteract the high ethanol 

concentrations encountered during grape juice fermentation, a continuous culture 

approach was utilised. Ultimately, this will reveal genes that are important to S. 

cerevisiae strains to acclimatise to a high ethanol environment, as opposed to a 

short-term ethanol stress. The continuous culture approach identified 34 genes that 

significantly changed expression in the ethanol-containing cultures, suggesting their 

involvement in ethanol tolerance of S. cerevisiae.   
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