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p-Hydroxyphenylacetate hydroxylase (HPAH), an inducible enzyme isolated from
Acinetobacter baumannii, catalyzes the hydroxylation of p-hydroxyphenylacetate
(HPA) yielding 3,4-dihydroxyphenylacetate (DHPA). Degradation of HPA is
important for controlling environmental pollutants. This benzene derivative
compound is one of the major metabolites from decomposition of lignin and is also
found as degradation product from pesticides such as 4-chlorophenylacetic acid. In
this study, HPAH isolated from this organism was found to be a two-protein
component enzyme. Each component was purified to homogeneity and biochemical
properties of the enzyme were studied in detail. The first component, C; is a
homodimeric protein with a subunit molecular weight of 32 kDa, and contains FMN as
the native prosthetic group. In presence of HPA, O, and flavin, C, alone catalyzed
oxidation of NADH resulting in formation of H,O, without hydroxylation of substrate
HPA. Combining C; with the second component, C,, resulted in hydroxylation of]
HPA to DHPA and eliminated the non-productive NADH oxidase activity of Cy. C,is
a tetrameric protein with a subunit molecular weight of 50 kDa, and C; by itself did
not catalyze NADH oxidation. None of the redox cofactors was found on C,. When
reduced flavin, substrate HPA, and O, were supplied in the reaction, C; alone
catalyzed hydroxylation of HPA to DHPA. This data indicated that C; was a
reductase component to supply the reduced flavin to C, and C; was a hydroxylase
component to hydroxylate HPA by using reduced flavin and oxygen. HPAH from
Acinetobacter baumannii showed a broad flavin specificity. It could use FMN, FAD,
or riboflavin as a coenzyme with a preference for FMN while all of other aromatic
flavoprotein hydroxylases reported so far preferred using FAD as coenzymes. Mixing
of reduced flavin, substrate and C; under a limited amount of oxygen resulted in the
formation of C(4a)-flavin intermediate suggesting that the mechanism of this enzyme
is similar to bacterial luciferase mechanism in catalyzing the reaction normally carried
out by FAD-associated enzyme.
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