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Outlinee of this thesis 

Thee yeasts Saccharomyces cerevisiae and Kluyveromyces lactis are extensively studied 

organismss for fundamental research due to their ease of genetic manipulation, short generation 

timess and generally recognized as safe status (GRAS). Since many yeast genes show broad 

sequencee homology to genes in higher eukaryotes, knowledge about the function of a particular 

genee in yeast might be extended to, for example, mammalian genes. Moreover, the interest in 

thesee yeasts comes from many industrial applications, e.g. use in rising of dough, production of 

alcoholicc beverages and heterologous protein production. In large scale industrial productions 

directedd at biomass-yield, baker's yeast S. cerevisiae has a serious drawback in comparison to 

K.K. iactis. S. cerevisiae produces ethanol during aerobic fermentation, which is unfavourable 

sincee cell yield is reduced. Interestingly, K. iactis avoids ethanol production in high glucose 

concentrationss under fully aerobic conditions. A broader understanding of the regulatory 

mechanismss involved in maintaining a balance between fermentative and oxidative metabolism 

willl be useful for biotechnological applications aiming at improved biomass yield. Chapter 1 of 

thiss thesis provides an extensive overview of aspects that are relevant for this understanding 

withh the emphasis on those that are very likely to contribute to the physiological differences of 

fermentativee and oxidative glucose metabolism in the two yeasts. 

Comparativee analysis of one aspect involved in this balance, regulation of respiratory function, 

iss the central theme in the experimental part of this thesis and concerns the difference in 

carbon-sourcee dependent transcriptional regulation of nuclear genes directly (QCR8) and 

indirectlyy {HAP4) involved in respiratory function in S. cerevisiae and K. lactis. 

Thee control on respiratory function at the transcriptional level by the Hap2/3/4/5 complex in S. 

cerevisiaecerevisiae in response to carbon source is exerted mainly via the glucose-regulated 

transcriptionn of the ScHAP4 gene, encoding the activator subunit Hap4p. Chapter 2 is 

concernedd with the unravelling of the unusually long promoter region of the SctiAP4 gene, in 

orderr to provide insight into the regulatory networks influencing the expression of the gene. 

Thee role of the HAP complex in K. lactis is less well understood. Nuclear genes involved in 

respirationn are relatively highly expressed in K. lactis during growth on glucose, and the 

Hap2/3/4/55 complex is involved in maintaining the high level of transcription in this yeast. In 
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chapterr 3, the question is addressed whether clues can be found about the role of the HAP 

complexx in K. lactis by monitoring the transcript level of KIHAP4 in steady state cultures and in 

glucose-limitedd chemostat cultures pulsed with glucose. In the latter experiment, K. lactis 

producess ethanol, like S. cerevisiae, albeit that the onset of ethanol production in K. lactis is 

significantlyy delayed. To determine whether this physiological difference resides in differential 

expressionn of genes encoding subunits of the mitochondrial chain, transcription of KICYC1 and 

KIQCR8KIQCR8 was followed. 

Althoughh the 5' promoter region of the KIQCR8 gene in K. lactis contains a functional binding 

sitee for the Hap2/3/4/5 complex, the Hap2/3/4/5 complex is not required for the induction of 

KIQCR8KIQCR8 when this yeast is shifted to non-fermentative growth conditions. Chapter 4 reports on 

aa detailed promoter analysis of the KIQCR8 gene, aiming at identification of c/s-acting elements 

andd transcription factors responsible for the induction bypassing C-source control by Hap2/3/4/5 

inn K. lactis. 

Withh the complete sequence of the S. cerevisiae genome available, functional-genomic 

technologiess are developing fast and are being applied to understand the behaviour of S. 

cerevisiaecerevisiae in response to physiological changes and to reveal new gene functions and 

interactingg pathways within the cell. Since the K. lactis genome has not been completely 

sequencedd yet, we performed a pilot study on the use of gene filters containing the protein-

codingg sequences of the S. cerevisiae genome as a means of monitoring transcript levels in K. 

lactis.lactis. Chapter 5 describes the identification of new homologues of S. cerevisiae genes in K. 

lactislactis using this genome-wide analysis, and reveals transcriptional differences between two K. 

lactislactis strains exhibiting different physiologies. 

Thee main findings and conclusions are summarized in chapter 6, which also discusses 

implicationss and possibilities for further research. 
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