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Genetic material is stored in the form of chromatin, which is composed of units called nucleosomes. Nucleosomes consist of DNA base pairs wrapped around proteins called histones, which are deposited on to DNA immediately after replication. During replication, proliferating cell nuclear antigen (PCNA), a ring-shaped homotrimer that encircles and slides along double-stranded DNA, recruits other proteins involved in DNA metabolism to the replication fork. Immediately after replication, PCNA recruits chromatin assembly factor 1 (CAF-1) to the replication fork. CAF-1 deposits modified histones on newly synthesized DNA in silenced regions of the genome. The direct interaction between PCNA and CAF-1 is essential for proper gene silencing and improper gene silencing in cells is linked to several serious genetic diseases. Our goal is to understand the structural mechanism of the PCNA-CAF-1 interaction. However, determining the 3D structure of CAF-1 bound to PCNA has been difficult for scientists due to CAF-1 being an intrinsically disordered protein. Experimentally, we have shown multiple PCNA-binding regions exist in CAF-1. Here, we’ve used AlphaFold3 to visualize full PCNA-CAF-1 interactions to better understand the complete mechanism of interaction. These predictions confirm there are multiple PCNA-binding regions on CAF-1 can bind to individual PCNA monomers. In addition, these regions can bind PCNA simultaneously, suggesting multiple binding events and conformational changes within these proteins are required for a robust interaction. Overall, these predictions paired with experimental results will help in our understanding of how PCNA and CAF-1 function together to regulate gene silencing.  These predictions align with experimental data and can be used as models for other computational experiments. 
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