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Establishment of a monoterpenoid overproduction system by pathway engineering of Escherichia
coli
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Many of plant-derived monoterpenoids are industrially important as a food additive, flavor, solvent, and so on.
Since the amount of terpenoids that can be purified from plants is very small, establishment of a mass production
system of valuable monoterpenoids in microorganisms by the metabolic engineering is desired. Generally, to
produce monoterpenoids in Escherichia coli, exogenous genes encoding geranyl diphosphate (GPP) synthase
(GPS) and monoterpene synthase (monoTPS) are introduced. However, due to consumption of GPP as a substrate
for endogenous farnesyl diphosphate synthase (FPS), productivity of the system is low. Therefore, in this study,
we applied an E. coli strain deficient in FPS as a host to produce monoterpenoids. As results, a fps strain
expressing a GPS from Mycobacterium tuberculosis and a monoTPS from Angelica archangelica, such as -
phellandrene synthase and cis-f3-ocimene synthase, produced higher amount of target terpenoids than a FPS wild-
type strain expressing the identical set of genes, indicating this system is useful for monoterpenoid production.
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