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This research project was aimed to understand the molecular bases, which enable
the global genomic nucleotide excision repair (GG-NER) pathway to efficiently survey genomic DNA for
damage caused by various environmental stresses. By using the defined cell-free GG-NER system
reconstituted with purified recombinant protein factors, it was shown that certain endogenous DNA
lesions, such as abasic sites, facilitate the damage recognition process in GG-NER, and that DNA repair
efficiency is affected by the topological state of damaged DNA as well as protein phosphorylation. We
also elucidated novel roles of ubiquitination and SUMOylation of the xeroderma pigmentosum group C (XPC)
protein in recognition of ultraviolet (UV)-induced DNA photolesions mediated by the UV-damaged DNA
binding protein complex. Finally, single molecule imaging experiments revealed one-dimensional diffusion
of the XPC protein during the search for lesions along DNA.
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