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While type II polyketide synthases (PKSs) are known for producing aromatic compounds, a
phylogenetically new subfamily of type II PKSs have been recently proposed to synthesize polyene
structures. Here we report in vitro analysis of such a type Il PKS, IgaPKS for ishigamide biosynthesis.
The ketoreductase (Igal3) and dehydratase (Igal6) were shown to catalyze the reduction of a B-keto
group and dehydration of a § -hydroxy group, respectively, to form a trans double bond. Incubation of
the acyl carrier protein (Igal0), the ketosynthase/ chain length factor complex (Igal1-Igal2), Igal3 and
Igal6 with malonyl and hexanoyl-CoAs and NADPH followed by KOH hydrolysis resulted in the
formation of four unsaturated carboxylic acids (Cs, Cio, Ci2, and Ci4), indicating that IgaPKS catalyzes
tetraene formation by repeating the cycle of condensation, keto-reduction and dehydration with strict
stereospecificity. We propose “highly reducing type II PKS subfamily” for the polyene-producing type
II PKSs.



