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Elucidation of the system to get success on land by using chemical weapons
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It is assumed that Marchantia polymorpha still keeps some of the original
systems that were acquired during settling on land. Among those, harnessing chemical weapons, such
as terpenoids, seem to be responsible for its success on lands. In this study, we aimed to figure
out how M. polymorpha acquired the genes for chemical defense and how M. polymorpha improved the
system to accumulate the chemicals in distinct cells. A deep data-mining with genome sequence of M.
polymorpha yielded more than 30 genes for terpene synthase (TPS). Among them, those similar to
fungal TPS were shown to be involved in sesquiterpene synthesis. It was assumed that the genes
duplicated many times very recently. A promoter-assay with TdTomato showed that the fungal type TPSs

specifically expressed in oil body cells. Accordingly, it was suggested that acquiring TPS from
fungi and innovation of cell-factories specific to form and store terpenoids took an important role
for settling on lands.
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