
DYNAMICS AND MECHANISM OF EFFICIENT DNA REPAIR REVIEWED BY ACTIVE-SITE MUTANTSCHUANG TAN, ZHEYUN LIU, JIANG LI, XUNMIN GUO, LIJUAN WANG and DONGPING ZHONG,Departments of Physis, Chemistry, and Biohemistry, Programs of Biophysis, Chemial Physis, and Bio-hemistry, The Ohio State University, Columbus, Ohio, 43210.Photolyases repair the UV-indued pyrimidine dimers in damage DNA via a photoreation whih inludes a series of light-driven eletrontransfers between the two-eletron-redued �avin ofator FADH� and the dimer. We report here our systemati studies of the repairdynamis in E:oli photolyase with mutation of several ative-site residues. With femtoseond resolution, we observed the signi�anthange in the forward eletron transfer from the exited FADH� to the dimer and the bak eletron transfer from the repaired thyminesby mutation of E274A, R226A, R342A, N378S and N378C. We also found that the mutation of E274A aelerates the bond-breakingof the thymine dimer. The dynamis hanges are onsistent with the quantum yield study of these mutants. These results suggest thatthe ative-site residues play a signi�ant role, struturally and hemially, in the DNA repair photoyle.


