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Abstract:   The active or silent state of eukaryotic genes is controlled by heterochromatin or euchromatin 

structures, which are faithfully transmitted through multiple cycles of DNA replication. Such epigenetic 

mechanisms guarantee the continuity of tissue-specific gene expression over multiple cell divisions. On 

the other hand, conversions between the active and silent states of genes (epigenetic conversions) play 

important roles in cell differentiation or adaptation and are involved in multiple health disorders. We 

reasonably well understand the transmission and the maintenance of chromatin structure. However, the 

mechanisms of epigenetic conversions remain poorly understood. In my research, I have studied the link 

between DNA replication, and specifically the pausing of the replication fork, with gene silencing and 

epigenetic conversions.  

       I have generated a novel drug-free assay for measuring gene silencing and epigenetic conversions at 

the VIIL telomere and FLO11 loci. I have used this assay to study the genetic interactions between major 

factors involved in replication-coupled chromatin reassembly and replication fork pausing factors. I have 

also used another assay to study gene silencing at the HMLα silent locus. My study revealed diverse 

genetic interactions between CAF-1 (Chromatin assembly factor), Asf1p histone chaperone, the 

component of the Replication fork Protection complex Tof1p and the replicative helicase Rrm3p. These 

findings have expanded our understanding of the mechanisms of epigenetic conversions that work in the 

context of the mechanisms for inheritance of epigenetic marks.  

         My thesis provides strong evidence for the dependence of epigenetic change on the pausing of the 

replication forks. Continuation of these studies can lead to a major advance in our views on epigenetic 

inheritance. A solid understanding of epigenetic conversions in a model organism will appeal to the fields 

of fundamental epigenetics, but also to cancer epigenetics, cell differentiation, and epidemiology. 
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