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When a cell divides, its genome must be replicated and passed on to the next generation of cells. During replication, newly synthesized DNA is organized into nucleosomes, the fundamental units of chromatin. This packaging process, called replication coupled nucleosome assembly, is crucial for protecting DNA and maintaining genomic stability. The level of compaction between these nucleosomes determines which genes are silenced or expressed, where loosely packed nucleosomes are typically expressed, and tightly packed nucleosomes are typically silenced. Proliferating cellular nuclear antigen (PCNA) and chromatin assembly factor 1 (CAF-1) are two proteins required for this process. The interaction between PCNA and CAF-1 is essential for nucleosome assembly to occur. However, the mechanism of this interaction is not well understood. To determine the binding kinetics and affinity of the PCNA-CAF-1 interaction, I am using single molecule total internal reflection fluorescence (TIRF) microscopy. We have established a robust TIRF assay, confirming protein immobilization and optimizing binding assays to capture individual binding events between single molecules of CAF-1 and PCNA or DNA. By varying wild-type protein concentrations used in these assays, we are determining the binding kinetics of the interaction. Future experiments with mutant proteins will map interaction sites between CAF-1 and PCNA, providing crucial insights into nucleosome assembly and the contribution of this protein interaction to genomic integrity. 
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