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dioxygenases (Fe/aKGDs). Fe/laKGDs utilize an (Fe(IV)=0) intermediate to activate diverse oxidative transformations with key
biological roles in the process of catalytic reaction. Here, we review the physiological properties and synthesis of hydroxy amino
acids, especially for the 4-HIL and hydroxyproline. The catalytic mechanism of Fe/laKGDs is elucidated, and the applications of

hydroxy amino acids in industrial engineering are also discussed.

Keywords: hydroxy amino acid, biological function, biosynthesis, Fe/laK GDs, catalytic mechanism
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Fig. 1 Typical biocatalytic synthesis of hydroxylated L-amino acids by Fe/laKGDs. (A) The C-4 hydroxylation of
L-isoleucine forms L-4-hydroxyisoleucine (4-HIL) (IDO: The stereo-specific L-isoleucine-4-hydroxylase). (B) The C-5
hydroxylation of L-leucine forms L-5-hydroxyisoleucine (LdoA: The stereo-specific L-leucine-5-hydroxylase). (C) The
C-3 hydroxylation of L-leucine forms L-3-hydroxyleucine. (D) The C-4 hydroxylation of L-proline forms 4S and
4R-hydroxyproline, respectively. (E) The C-3 hydroxylation of L-proline forms 3S and 3R-hydroxyproline, respectively.
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L -isoleucine-4-hydroxylase.
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side chains in stick mode and Fe as a sphere to illustrate
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Fig. 4 Proposed mechanism of reaction by Fe/aKGDs. Middle, an expandedview of the Fe/laKGDs metallocenter
surrounded by species that are proposed to be formed during the enzymatic mechanism. The step A—G is the simplified
hydroxylation mechanism.
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