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ed pyrimidine dimers in damage DNA via a photorea
tion whi
h in
ludes a series of light-driven ele
trontransfers between the two-ele
tron-redu
ed �avin 
ofa
tor FADH� and the dimer. We report here our systemati
 studies of the repairdynami
s in E:
oli photolyase with mutation of several a
tive-site residues. With femtose
ond resolution, we observed the signi�
ant
hange in the forward ele
tron transfer from the ex
ited FADH� to the dimer and the ba
k ele
tron transfer from the repaired thyminesby mutation of E274A, R226A, R342A, N378S and N378C. We also found that the mutation of E274A a

elerates the bond-breakingof the thymine dimer. The dynami
s 
hanges are 
onsistent with the quantum yield study of these mutants. These results suggest thatthe a
tive-site residues play a signi�
ant role, stru
turally and 
hemi
ally, in the DNA repair photo
y
le.


