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Abstract: The transcriptional profile of a eukaryotic cell is influenced by its genome organization and 
chromatin landscape. Chromatin structures and their associated epigenetic marks are faithfully inherited 
in subsequent cell divisions to maintain cellular identity. Dysregulation or disruptions in this process are 
associated with several human diseases, however, the underlying mechanisms are poorly understood. In 
this thesis, I investigated the role of the DNA processivity factor PCNA (POL30) in maintaining 
transcriptional silencing using S. cerevisiae as a model organism. Using combinations of low and high-
sensitivity loss-of-silencing assays at the VIIL sub-telomere, I showed that mutations in POL30 (pol30-6, 
pol30-8, and pol30-79), along with the deletions of histone chaperone CAC1 and helicase RRM3 cause 
transient de-repression. The deletion of chaperone ASF1 caused epigenetic conversion, meaning a 
persistent shift from the silent to the active state of the gene. Biochemical assays showed differential 
physical interactions of the mutant pcna proteins with Cac1p and Rrm3p. Analysis of the FLO loci 
responsible for flocculation in yeasts showed that the deletions of fork stabilizing factors TOF1 and RRM3 
reconstitute mild flocculation in pol30 mutant strains. The increase in flocculation correlated with 
increased FLO11 expression and epigenetic conversions at this locus. Parallel investigation of the SIR-
dependent loci demonstrated similar effect of these factors at the sub-telomeres and the mating-type loci. 
Data from this thesis strongly indicate that mutations in PCNA (POL30) predispose to heritable epigenetic 
instability that can result in epigenetic conversion upon disruptions in the nucleosome assembly pathway. 
Additionally, the effect of PCNA-mediated interactions of TOF1 and RRM3 indicates a mechanism-



independent regulatory role of these factors. Finally, this thesis challenges the interpretation of the loss-
of-silencing assays traditionally used in the field of yeast epigenetics.   
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