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ABSTRACT: The rates of photoinduced electron transfer (ET) 
from Trpl68 to the excited isoalloxazine (iso*) in the pyranose 
2-oxidase (P20) with T169S mutation were studied using ET 
theory by fitting structural properties calculated from molecular 
dynamics simulation to the reported fluorescence lifetimes. The 
obtained ET rates and related physical quantities were compared 
to those reported for the wild-type (WT) P20. Experimental 
fluorescence lifetimes of Iso in T169S have two components of 
92—240 fs (depending on the emission wavelength) and 15 ps 
(independent of the emission wavelength). One of the four T169S 
subunits (Sub c) displayed a low rate, and the other three (Sub A,
B, and D) had high rates. Mean ET rates of the fast components 
were ca. 10 ps-1 at 480 nm, 7 ps-1 at 500 nm, and 4.2 ps-1 at 
530, 555, and 580 nm, which were lower than the reported rates in the WT P20 of ca. 17 ps-1 at 480 nm, 14 ps-1 at 500 nm, 
9 ps-1 at 530 and 555 nm, and 11 ps-1 at 580 nm, while the rate for the slow component in T169S (0.068 ps-1) was higher than 
that reported in the WT (0.00296 ps-1)' The lower ET rates in the fast components of T169S compared to those in the WT 
was due to the lower electron coupling term in T169S than in the WT, while the higher ET rate in the slow component of 
T169S compared to the WT was ascribed to a lower standard electronic free-energy gap between the photoproducts and 
reactants in T169S. The extremely heterogeneous ET rates in the both T169S and WT P20 were also explained by the standard 
electronic free-energy gap terms.

ใ. INTRODUCTION
The structure of pyranose 2-oxidase (P20) from Trametes 
ochracea is a homotetramer with a molecular weight of 270 kDa. 
Each subunit contains one flavin adenine dinucleotide (f a d ) as 
a cofactor. These FADs form covalent bond with Hisl67 via the 
flavin 8a-methyl group.1 The reaction mechanisms of P20 have 
been investigated using transient kinetics.2- 4

The fluorescence lifetimes of the wild-type (WT) P20 are 
very heterogeneous.5 These heterogeneous fluorescent lifetimes 
were investigated using electron transfer (ET) theory by fitting 
the structural properties calculated from molecular dynamics 
simulation (MDS)6 to the reported fluorescence lifetimes.7 The 
results showed that three of the four subunits displayed extremely 
high ET rates, whereas the other subunit displayed a low rate. This 
is due to different structures and dynamics among the four sub
units.6 The ultrashort lifetimes are attributed to photoinduced
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electron transfer (ET) from aromatic amino acids to the excited 
isoalloxazine (iso*).6,8,9

The fluorescent lifetimes of T169S P20 mutation,10 in which 
Thrl69 is replaced by Ser, displayed two components. The first 
component has a value of92—240 fs, depending on the emission 
wavelengths. The second one is 15 ps, which is independent of 
the emission wavelength.11 The structural dynamics of the four 
subunits in T169S were also studies using MDS technique, and 
they were compared to those of WT P 20 .12 It is very important 
to examine whether these unusual fluorescence lifetimes of both 
T169S and WT P20s can be elucidated with the same model. 
In the present work, the mechanism of ET is reported with
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