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Screening for Non-heme Iron Enzymes toward Catalytic Intramolecular Hydroarylation of
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Biocatalysis using enzymes and microorganisms is getting an increasing attention as an
environmentally-friendly processes which do not depend on exhaustible resources. In this study,
we have investigated a biocatalytic intramolecular hydroarylation of alkynes to expand the
catalytic repertoire of biocatalysis (Figure 1a). While transition metal complexes such as Pd
complex are commonly utilized for this reaction’, we here focused on non-heme iron enzymes
as a catalyst for this reaction. After the screening of a series of non-heme iron enzymes, N-
acetylglucosamine-6-phosphate deacetylase from G. thermoglucosidasius (GtNagA) was
identified as a promising catalyst for the intramolecular hydroarylation reaction. Sequence
similarity search revealed that Gf/NagA has a binuclear iron center similar to NagA from B.
subtilis® (Figure 1b). This result indicates substantial contribution of the binuclear structure to
the hydroarylation reaction.
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Figure 1. (a) Abiotic intramolecular hydroarylation catalyzed by non-heme iron enzyme. (b) Crystal
structures of NagA from B. subtilis (PDB: 2VHL). (c) AlphaFold structure of GtNagA (AlphaFold DB:
A0369X708)
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