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ine, Chapel Hill, North Carolina 27599.(6-4) photoprodu
t, the se
ond major DNA lesion indu
ed by UV irradiation, is repaired by (6-4) photolyase using light energy. Themole
ular me
hanism of enzymati
 repair is poorly understood. Here we report the dire
t observation of 
atalyti
 pro
esses by syn
hro-nizing the enzymati
 dynami
s with the repair fun
tion through femtose
ond spe
tros
opy. We observed forward ele
tron transfer fromthe ex
ited �avin 
ofa
tor to damaged DNA at 225 ps, ba
kward ele
tron transfer from unrepaired DNA to �avin at 50 ps, and ele
tronreturns from repaired DNA to �avin at tens of nanose
onds. Strikingly, a 425-ps ele
tron-indu
ed proton transfer was observed for the�rst time, whi
h is 
ru
ial for repair ef�
ien
y by 
ompeting with the non-repair ba
kward ele
tron transfer 
hannel.


