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Aromatic ring-hydroxylating oxygenases (AHOs) are key enzymes for the degradation of aromatic hydrocarbons, and
abundant unculturable miroorganisms are expected to potentially encode AHOs with novel catalytic activities. However, only

almost identical AHO genes with known ones were isolated from oil-contaminated soil even by using the cultivation-independent

approaches, probably because only a few specific genes were excessively enriched in such ‘naturally’ contaminated soils and

variation of genes in such environments was relatively low. In order to efficiently obtain novel AHO genes in cultivation-independent

manner, a soil was ‘artificially’ contaminated with four aromatic hydrocarbons (biphenyl, phenanthrene, carbazole, and

3-chlorobenzoic acid). Metagenomic DNA extracted from the soil was cloned to a broad-host-range cosmid vector, and the

resultant library was introduced into derivatives of a naphthalene-degrading bacterial strain whose AHO activity for naph-

thalene degradation is lacking. The clones harboring the cosmids that carries the metagenomic genes for the AHO activity were

obtained by the functional complementation. The subsequent Southern blot analysis indicated that none of the cosmids carried
the genes highly homologous to the known AHO gene. These results suggested that novel AHO gene(s) were obtained by

our approach.
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