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Development of a heterologous expression method for exploitation of large
biosynthetic gene clusters over 200 kb.
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Production of secondary metabolites using biosynthetic gene clusters over
200 kb had not been reported previously. Establishment of a method for heterologous expression of
biosynthetic gene cluster over 200 kb will enable us to exploit biosynthetic gene clusters without
limitation of size. To this end, we demonstrated heterologous expression of the biosynthetic gene
cluster of quinolidomicin Al derived from Micromonospora chalcea AK-AN57, which is the largest
macrolide from terrestrial origins. Its biosynthetic gene cluster spanning 215 kb was cloned and
co-expressed with two positive transcriptional regulators in Streptomyces lividans TK23A redDX. As
a result, production of quinolidomicinAl in the heterologous host was accomplished. This is the
first example of the heterologous expression of the biosynthetic gene cluster over 200 kb.
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