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DNA in eukaryotes must be organized and tightly packaged to fit inside the cell nucleus. To accomplish this, DNA is coiled around histone proteins to form nucleosomes, which are further condensed to form chromatin. Depending how tightly the nucleosomes are packaged dictates whether a gene will be expressed or silenced. The regulation of nucleosome assembly and gene silencing requires the coordinated action of two proteins: proliferating cell nuclear antigen (PCNA) and chromatin assembly factor-1 (CAF-1). PCNA is a sliding clamp protein that recruits and coordinates proteins during DNA-templated processes. CAF-1 is recruited by PCNA to deposit histone proteins on nascent DNA. If PCNA and CAF-1 are unable to interact, gene silencing is disrupted, resulting in genome instability and disease. However, the mechanism of interaction between these two proteins is not clear. In addition, it is not known how PCNA is able to differentiate between its many binding partners at the replication fork. My goal is to understand the unique mechanism and kinetics of binding between CAF-1 and PCNA using surface plasmon resonance. I determined the canonical PCNA-CAF-1 interaction occurs with an affinity of 4mM and utilizes a 2-step binding mechanism. I am currently working to quantitate the kinetics of binding between PCNA and two novel binding motifs we have identified in CAF-1. Coupling my kinetic data with structural and thermodynamics studies of the PCNA-CAF-1 interaction will provide a better understanding of how CAF-1 and PCNA interact to regulate nucleosome assembly and maintain gene silencing. This work will also provide insight into how PCNA differentiates between CAF-1 and other PCNA-binding proteins at the replication fork.












