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The Yeast Metabolic cycle (YMC) is a model system of temporal compartmentalization 
of cellular and metabolic processes. After starvation and continuous glucose feeding, 
Saccharomyces cerevisiae undergo synchronized glycolytic and respiratory 
oscillations, commencing the YMC. The 300 minute cycle can be divided into two 
phases characterized by the level of oxygen consumption; low vs high. Additionally, 
during the cycle, oscillating transcription and transcript levels of genes associated with 
particular pathways can be clustered. Although widely studied, little is known about 
chromatin structure dynamics and its correlation with gene expression upon metabolic 
changes within this model system. Furthermore, most experiments aiming to 
understand how synchronicity is achieved during the YMC have been performed on 
whole cell populations. Consequently, there is a poor understanding of what is 
happening at the single cell level in the YMC.  
To this end, we will perform RNA Fluorescence In Situ Hybridization (RNA-FISH) on 
antagonistically oscillating transcripts in cells sampled from a synchronous cell 
population i.e. undergoing the YMC. Using the results we aim to answer the questions: 
Does synchronous behavior allow heterogeneity in cell populations? Are 
antagonistically oscillating transcripts strictly exclusive?  
A second objective is to understand if/how long-range chromatin contacts change 
during the metabolic cycle and how it relates to gene expression. As localization of the 
chromatin plays an important role in its compaction, we will inspect the spatial 
localization of cycling transcripts and their respective DNA coding regions, scoring 
specific DNA loci positions relative to the nuclear periphery. To do so we will use 
different microscopic techniques such as DNA-FISH and IF. 
Finally, we aim to derive a stochastic mathematical model describing relationships and 
determining cause and effect between higher order chromatin structure and cell 
phenotype. By doing so we hope to apply what we discover in yeast to mammalian 
cells and apply our discoveries to problems such as ageing or disease.  
 
 

https://itn-pep.net/team/#wouters


 


