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Nucleotide‘excision repair (NER) is a versatile DNA repair nechanism, which can eliminate various DNA
lesions. In humans, hereditary defects in NER are associated with several autosomal recessive disorders like
xeroderma pigmentosum (XP), which is clinically characterized by cutaneous hypersensitivity to sunlight
exposure and a marked predisposition to skin cancer. In mammalian global genome NER, XPC protein
complex (XPC-RAD23) is responsible for damage recognition. Although the XPC complex seems to bind
preferably to DNA lesions, it is unclear how the complex discriminates base lesions scattered throughout the
genome from a vast excess of normal bases. In this study, we performed single-molecule direct visualization of
the complex on DNA to address this issue.

We labeled the XPC complex with a Qdot, a semiconductor nanoparticle that emits bright fluorescence, and
developed a platform that allows us to image single-molecule dynamics of the complex on ADNA. Using the
microscope, we succeeded in imaging single-molecule XPC complex that preferably bound to DNA lesions.
We then found that the complex performed one-dimensional free diffusion on undamaged ADNA. By analyzing
the diffusion constant, we conclude that the XPC complex moves on DNA by hopping as well as scanning. This

result indicates that the XPC complex uses hops for efficient search of DNA lesions.
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