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Following DNA replication, newly synthesized DNA strands are packaged into nucleosomes by wrapping around histone proteins. This process, called replication-coupled nucleosome assembly, involves two key proteins: proliferating cellular nuclear antigen (PCNA) and chromatin assembly factor 1 (CAF-1). PCNA acts like a sliding clamp to encircle newly synthesized DNA and recruits CAF-1 to the replication fork. CAF-1 binds to PCNA and deposits histone proteins onto the synthesized DNA to begin nucleosome assembly. This interaction between PCNA and CAF-1 is crucial for DNA packaging and gene-regulation, yet the structural basis of this binding event is unknown. This study aims to determine the structure and dynamics of the interaction between PCNA and CAF-1 using a combination of structural methods, including small angle X-ray scattering (SAXS), and computational Langevin-based dynamics (LD) molecular simulations. We have carried out these structural studies with multiple PCNA-CAF-1 complexes, including a SUMO-modified form of PCNA. Thus far, we have generated scattering curves, dimensionless Kratky plots, and pair-wise distance distribution (P(r)) curves from both SAXS and LD simulations of several PCNA-CAF-1 complexes. These plots suggest the simulation PCNA-CAF-1 model has greater molecular compaction and rigidity compared to SAXS PCNA-CAF-1 protein complex dynamics. We are currently working to optimize the simulation parameters to better fit SAXS experimental plots. The comparison of these plots will validate SAXS data and support the simulation-based modeling of the structural ensemble determination between PCNA and CAF-1. Together, these studies will provide a comprehensive analysis of the structure and dynamics of the complexes formed between PCNA and CAF-1 to better understand how these proteins regulate nucleosome assembly and gene silencing. 
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