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Biosynthetic enzymes-guided synthesis of intricate diterpenes
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Euphorbiaceae plants produce potent bioactive diterpenoid metabolites such
as phorbol esters and ingenol-related compounds. To determine biosynthetic enzyme genes involved in
phorbol and ingenol biosyntheses, two species (Euphorbia milli and Euphorbia tirucalli) was used as
plant materials for analysis of mRNA expression by next-generation sequencer (RNAseq analysis).
RNAseq analyses for screening of mRNAs encoding terpene-biosynthetic enzymes detected eleven
sequences and five sequences from E. milli and E. turicalli, respectively. Based on the analyses of
BLAST and HMMER searches, we isolated four genes (EmDTC-15, EmDTC-16, EmDTC-23 and EmDTC-24) and
three genes (EtDTC-1, EtDTC-4 and EtDTC-5) as putative diterpene cyclase genes from E. milli and E.
turicalli, respectively. As the results of functional analysis, one gene, EtDTC-1, encodes
ent-kaurene synthase, and another gene, EmDTC-24 encodes an unknown diterpene cyclase that
recognizes ent-copalyl diphosphate as a substrate.
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