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Abstract

C4a-(hydro)peroxyflavin is a reactive intermediate that is essential for
monooxygenation in flavin-dependent monooxygenases. The terminal peroxide group of
C4a-hydroperoxyflavin intermediate is found either in the protonated (C4a-
hydroperoxyflavin) or deprotonated form (C4a-peroxyflavin), depending on the type of
reactions. In general, a terminal peroxide group of C4a-hydroperoxyflavin acts as an
electrophile while C4a-peroxyflavin usually performs a nucleophilic attack on substrates.
In addition to a conventional oxygenation reaction, the functional role of C4a-
(hydro)peroxyflavin is quite versatile ranging from halogenation, dehalogenation, light-
emission and oxidation. In this research the protonation status of the peroxide moiety (-
OOH) in C4a-(hydro)peroxyflavin of p-hydroxyphenylacetate-3-hydroxylase can be
directly monitored using transient kinetics. The pK, value for the wild-type enzyme is
9.840.2, while the values for the H396N, H396V and H396A variants are 9.3+0.1,
7.3+0.2 and 7.1+0.2, respectively. The hydroxylation efficiency of these mutants is less
than the wild-type enzyme. Solvent kinetic isotope effect studies indicate that the proton
transfer is not the rate-limiting step in the formation of C4a-OOH. All data suggest that
His396 may act as an instantaneous proton provider for the proton-coupled electron
transfer that occurs before the transition state of the C4a-OOH formation. His396 is also
important for maintaining the protonation of C4a-OOH by acting as a hydrogen bond

acceptor.
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