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Lecture Title
The Dance of Protein and DNA in Nucleotide Excision Repair

Abstract (500 words maximum) 
Nucleotide excision repair (NER) removes bulky adducts from genomic DNA and prevents the 
ultraviolet light (UV)-sensitivity disease xeroderma pigmentosum (XP), cancer and pre-mature-
aging. After initial lesion recognition by XPC in global genome repair (GGR), a lesion and 
surrounding DNA duplex are unwound by TFIIH, which includes ATPases XPB and XPD, and 
additional NER factors XPA, XPF, XPG and RPA, to form a ~27-nt bubble. The ds-ss junction-
specific  endonucleases  XPF and  XPG cleave  DNA on  the  5ʹ  and  3ʹ  sides  of  the  lesion, 
respectively. I will present the functional steps and atomic structures of the ATPase-driven and 
lesion-dependent DNA bubble formation and arrangement of the complete NER factors for dual 
incision. Unwinding of nearly 30 bps DNA depends mainly on the dsDNA translocase XPB and 
the duplex dividers XPA and XPF. XPD binds the lesion strand with XPF at the 5ʹ ds-ss junction. 
XPF cuts the lesion strand only after XPG binds the 3ʹ ds-ss junction. The ERCC1 subunit of 
XPF facilitates DNA strand separation and recruitment of RPA to the non-lesion strand. 


