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In this research, the study of pH-dependent effect was used to elucidate insight into enzyme mechanisms
of two different enzyme systems. For the first enzyme system, bacterial luciferase (Lux), the effects of pH
on protonation status of reactive flavin-oxygen adduct called C4a-(hydro)peroxyflavin intermediate was
investigated. When the intermediate spectra were monitored in WT enzyme, the intermediate with 7\.max
385 nm was detected at low pH (pH 6.5) and this was shifted to shorter wavelength (Kmax 375 nm) at high
pH (pH 10.5). The results suggested that an intermediate with longer Kmax (385 nm) may represent the

protonated form of C4a-hydroperoxyflavin and shorter Xmax (375 nm) may represent deprotonated form of
C4a-peroxyflavin. When the same experiment was carried out in His44Ala and His44Asp mutants, only
intermediate with Xmax 385 nm was observed throughout pH 6.5-10.5. This indicated the crucial function of
His44 residue in controlling the intermediate protonation status in Lux reaction. The second system is
succinic semialdehyde dehydrogenase from Acinetobacter baumannii (AbSSADH) that catalyzes the
oxidation of succinic semialdehyde to produce succinic acid and NADPH. The enzyme has two conserved
cysteines (Cys289 and Cys291) in active site. Burst kinetics of NADPH production revealed by stopped-
flow experiments has suggested that the rate-limiting steps of enzymes reaction is associated with steps
that occur after the hydride transfer. The site-directed mutagenesis studies demonstrated that Cys289 is
the catalytic cysteine. As the magnitude of burst kinetics represents the amount of NADPH formed during
the first, pK, of the Cys289 was calculated from a plot of the burst magnitude versus pH as 7.4+0.2 which
is comparable to the pK, obtained from the pH-rate profile of 7.5+0.1. The Cys289 pK, was also
measured based on the ability of AbSSADH to form NADP-cysteine adduct which can be detected by the
increase of absorbance at ~330 nm as 7.9+0.2. Based on three methods of pK, measurements, the pK,
value of Cys289 is 7.4-7.9, indicating that AbSSADH enhances nucleophilicity of the active site cysteine by
lowering its pK, by 0.6-1 unit.
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