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To package eukaryotic DNA inside the nucleus, DNA wraps around histone proteins to form nucleosomes. Two major proteins involved in nucleosome assembly are proliferating cell nuclear antigen (PCNA) and chromatin assembly factor 1 (CAF-1). PCNA is a sliding clamp protein that surrounds DNA and recruits proteins to the replication fork, including CAF-1. CAF-1 is a histone chaperone protein that deposits histones on DNA, specifically on silenced regions of the genome. The direct interaction between PCNA and CAF-1 is crucial for proper gene expression, but the mechanism of how these two proteins interact is not known. We identified a mutant form of PCNA (R44A) binds CAF-1 with a higher affinity than wildtype PCNA, indicating a possible autoinhibitory function of R44 in PCNA. The goal of my project is to determine the structure of the R44A mutant PCNA protein through X-ray crystallography. I purified the R44A mutant PCNA protein and tested hundreds of crystallization conditions. Thus far, I identified conditions that promote formation of hexagonal crystals, which diffract to ~3.5 angstroms. I am currently optimizing crystallization conditions to obtain a resolution at or below 3.0 angstroms for structural determination. Solving the structure of the mutant R44A PCNA protein will provide valuable information about the mechanism of the interaction between PCNA and CAF-1 and will help our understanding of how these two proteins work together during nucleosome assembly to maintain gene silencing.
