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Elucidation of molecular mechanism of pyrethrin biosynthesis by a GDSL lipase and
its application to creation of insect resistant plants
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Insecticide pyrethrins containing an ester bond are biosynthesized by catalysis
of a GDSL lipase TcGLIP using the acyl and the alcohol substrates. The aim of this study was to elucidate
the molecular mechanism of TcGLIP in pyrethrin synthesis and regulation in terms of gene expression and
catalysis. First, TcGLIP was expressed in E. coli and amino acids essential for the catalysis were
identified. Next, a method to obtain recombinant TcGLIP with high yield and purity was established and
solutions to crystallize the enzyme were found. On the other hand, phosphonates were synthesized as
TcGLIP inhibitor candidates and tested for their inhibitory activity. As a result, several compounds were
found to block the pyrethrin-synthesizing activity of TcGLIP at nanomolar concentrations. On the other
hand, a TcGLIP homolog gene was knocked out in Arabidopsis, resulting in reduced potency of exudates to
activate the defensin gene promoter.
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