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Abstract: Photodamage and photooxidation mechanisms of bovine serum albumin (BSA) as induced by UV radiation
and one-electron oxidation by SO;* were investigated by 266 nm laser flash photolysis. BSA can be photoionized and
photoexcited by 266 nm photons to give tryptophan (Trp)/NH*®, Trp/N°® resulting from the rapid deprotonation of Trp/
NH**, and *Trp *. Through intermolecular electron transfer between *Trp* and tyrosine (Tyr), Tyr/O® was produced. In
one-electron oxidation of BSA by SO;* the apparent set up rate constants of Tyr and Trp radicals were calculated but
intermolecular electron transfer was not observed. We propose that SO;* oxidizes BSA by electron transfer to the Tyr
and Trp of BSA with a rate constant of 1.51x10" L +mol™+s™. This research provides an introductory theory to enable
further study on the redox metabolic process of BSA.
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Fig.1 Transient absorption spectra of BSA
The spectra were recorded at 0.1 s (M), 5 ws (O) following 266 nm
laser pulse excitation of N,-saturated aqueous solution containing
7.55%107 mol - L™ BSA. Inset shows the transient absorption curve

observed at 680 nm.
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Fig.2 Transient absorption spectra of BSA recorded
at different saturated solutions
The spectra were recorded at 0.1 s following 266 nm laser pulse
excitation of Ny-saturated (M), N,O-saturated (O), and O,-saturated
(5%) aqueous solution containing 7.55x10° mol- L™ BSA.
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Fig.3 Transient absorption curves of BSA at
460 nm () and 410 nm (@)
N,-saturated aqueous solution containing 7.55%10™° mol - L™

BSA excited by 266 nm laser pulse.
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Fig.4 Transient absorption spectra of K,S,0; without
(m) or with (O) BSA
The spectra were recorded at 10 s following 266 nm laser pulse

excitation of Ny-saturated aqueous solution containing 0.05 mol-L™
K5S:0; and 7.55x10° mol L™ BSA (O) or only containing 0.05 mol-L™
K.S,05 (H). Inset shows the spectra recorded at 0.1 s under the same
condition.
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Fig.5 Transient absorption curves of K,S,0; with
different concentrations of BSA at 460 nm

N,-saturated aqueous solution containing 0.05 mol L™ K,S,0 with
3.02x107° (), 6.04x107° (O), 7.55%107° (A), 9.06x107° (¥ ), or
12.08x10™ (x) mol - L™ BSA excited by 266 nm laser pulse. Inset
shows the dependence of the SO;® decay rate constant (ku,) With

concentration of BSA.
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Fig.6 Transient absorption curves of K,S,0; and BSA
at 350 nm (0), 460 nm (1), and 350-460 nm (A)
N,-saturated aqueous solution containing 0.05 mol L™ K,S,04 and
7.55%107° mol+ L™ BSA excited by 266 nm laser pulse. 350-460 nm
represents the set up and decay curve of TrpNH* obtained by substract
460 nm from 350 nm. Inset shows the set up transient absorption
curves observed at 520 nm (a), 410 nm (b), and 560 nm (c).
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Table 1 Apparent set up rate constants of TrpNH*,
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Transient product ~ Maximum absorption (nm) 10k s™
TrpNH™ 350 2.78
560 2.74
TrpN® 520 3.72
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