Brassinosteroid overproduction improves poplar biomass quantity and quality to
maximize bioethanol yield under green-like process

Abstract:

Cellulosic ethanol has been evaluated as perfect additive to gasoline with less net carbon release,
and woody plants are leading biomass feedstock for biofuels. It becomes important to reduce
lignocellulose recalcitrance using genetic engineering approaches and advanced biomass
process in woody plants. Here, we cloned and characterized PtoDET2, a brassinosteroid
biosynthesis gene. Overexpression of PtoDET2 in poplar promoted plant growth rate and
biomass yield, increased xylem development and cell wall polymer deposition. Meanwhile, the
PtoDET2-OE poplar showed significantly improved lignocellulose features such as reduced
cellulose Crl, DP values, hemicellulose Xyl/Ara ratio, and increased biomass porosity and
accessibility, leading to remarkably enhanced biomass enzymatic saccharification and
bioethanol yield. In contrast, the CRISPR/Cas9-generated mutation of PtoDET2 showed the
opposite results. Additionally, the optimal green-like pretreatment for high bioethanol yield
was established. Taken together, this study has hence demonstrated a powerful strategy to
enhance bioethanol production by regulating brassinosteroid biosynthesis, and provided green-
like biomass process for woody plants.
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