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Impacts of lignin structural variations on the functions and properties of
lignocellulose as studied with lignin-modified engineered plants
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The structural diversity of lignin in secondary cell walls is closely

related to the evolution and environmental adaptation of vascular plants, whereas it also acts as a
key inhibitory factor for the utilization of lignocellulosic biomass. The objective of this study
was to elucidate the biosynthetic mechanism of lignin monomers that contribute to the formation of
diverse lignin substructures. Additionally, we aimed to establish the relationship between the
molecular structure of lignin and the functions and properties of lignocellulose. To achieve these
goals, we identified several enzyme genes involved in the biosynthesis of the diverse lignin
monomers in rice and engineered the 1dentified genes to generate new lignin-modified rice mutant and
transgenic lines. Subseguently, we examined the supramolecular structure and biomass properties of
lignocellulose from the developed rice mutants and transgenic lines to investigate the impacts of
the altered amount and structure of lignin.
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