
DYNAMICS AND MECHANISM OF (6-4) PHOTOPRODUCT REPAIR IN DAMAGED DNA BY PHOTOLYASEJ. LI, Z. LIU, C. TAN, X. GUO, L. WANG and D. ZHONG, Departments of Physis, Chemistry, and Bio-hemistry, Programs of Biophysis, Chemial Physis, and Biohemistry, 191 West Woodruff Avenue, TheOhio State University, Columbus, Ohio 43210; A. SANCAR, Department of Biohemistry and Biophysis,University of North Carolina Shool of Mediine, Chapel Hill, North Carolina 27599.(6-4) photoprodut, the seond major DNA lesion indued by UV irradiation, is repaired by (6-4) photolyase using light energy. Themoleular mehanism of enzymati repair is poorly understood. Here we report the diret observation of atalyti proesses by synhro-nizing the enzymati dynamis with the repair funtion through femtoseond spetrosopy. We observed forward eletron transfer fromthe exited �avin ofator to damaged DNA at 225 ps, bakward eletron transfer from unrepaired DNA to �avin at 50 ps, and eletronreturns from repaired DNA to �avin at tens of nanoseonds. Strikingly, a 425-ps eletron-indued proton transfer was observed for the�rst time, whih is ruial for repair ef�ieny by ompeting with the non-repair bakward eletron transfer hannel.


