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Studies on the evolutionary process of lignin biosynthesis in land plants
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Land plant evolution is inseparable from metabolic pathway diversification.
Particularly, it is probably true that the vascular plant evolution was strongly accelerated upon the
acquisition of lignin. Aiming to clarify the evolution of lignin biosynthesis, we addressed the reason
for the lack of lignin biosynthesis in moss. From genome information, we identified monolignol pathway
genes for p coumaroyl-CoA ligase, hydroxycinnamoyl-CoA:shikimate hydroxycinnamoyl transferase (HCT), and
CYP98A in the mosses Physcomitrella and Marchantia, and we expressed and characterized recombinantly
expressed enzymes. The HCTs from both mosses catalyzed the same reaction to yield p-coumaroly shikimic
acid as reported with higher plant enzymes, while the moss CYP98A failed to accept p-coumaroly shikimic
acid, the HCT reaction product. It is concluded that the evolutionary diversification of the CYP98A
substrate reactivity was the key event to produce monolignol in vascular plants.
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