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Abstract:  Epigenetic regulation plays a central role in governing genomic integrity and cell fate. One of 
the main forms of epigenetic regulation is chromatin state, where the euchromatic or heterochromatic 
forms of chromatin determine the “on”/”off” state of genes. The heritable nature of chromatin ensures the 
transcription profile faithfully propagates through a cell’s lineage and remains intact over numerous 
generations. This heritability of transcription profiles maintains cell specialization and is critical in 
multicellular organisms to compartmentalize organ function and specialization. Conversions in epigenetic 
state allow for adaptation and diversity, increasing a populations overall fitness. In this thesis, I have 
examined the link between replication fork pausing and epigenetic conversions at three variegating loci 
by studying factors believed to be involved in the regulation of paused forks. I have acquired multiple 
strains with mutations in factors involved in replication-coupled chromatin reassembly and replication 
fork pausing. I tested the effect of these mutants on epigenetic conversions at the VIIL telomere, FLO11 
and HML loci. My study revealed genetic interactions between FACT (Facilitates Chromatin 
Transcription), Tof1p (a component of the Fork Protection Complex, FPC), CAF-1(Chromatin Assembly 
Factor 1), and the DNA helicase Rrm3p. My results implicate FACT as a critical factor in epigenetic 
stability. My studies also showed Rif1p and DDK (Dbf4-Depenedent Kinase) genetically interact and 
influence gene silencing. These findings further develop our understanding of epigenetic conversions in 
the context of inherited histone epigenetic marks. 
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