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Modified poplar with altered lignin composition is more valuable and easier to break down
Genetically engineered poplars showed changes in lignin composition for easier deconstruction and greater sugar yield. 
The Science
Lignin, an abundant and complex polymer that gives plants their structural integrity, is the most difficult part of a plant to break down. Deconstructing lignin is one of the key obstacles to extracting sugars from plants for biofuel production. Lignin is composed of building blocks called monolignols. The formation of lignin is a flexible process and scientists have discovered ways to incorporate new building blocks into lignin. By harnessing that flexibility, scientists from the Great Lakes Bioenergy Research Center and the Joint BioEnergy Institute produced a new type of poplar that incorporates a potentially valuable coproduct into its lignin. The resulting poplar wood has reduced lignin content and is easier to deconstruct, leading to an increase in the yield of sugars.
The Impact
This work suggests new ways scientists can engineer bioenergy crops that are more valuable and less expensive to break down.
Summary
Alterations in the lignin biosynthesis pathway are a promising avenue for improving lignin and biomass quality and for producing high-value chemical feedstocks. The expression of bacterial 3-dehydroshikimate dehydratase gene (QsuB) in plants has shown potential for diverting carbon away from the lignin biosynthesis pathway and toward the production of soluble dihydroxybenzoate (DHB), a platform chemical and precursor to high-value products like plastics. In this study, researchers transformed hybrid poplar with QsuB, resulting in transgenic wood with up to 33% less lignin, and an improved saccharification, releasing up to 40% more glucose. Additionally, transgenic poplar produced significant amounts of soluble DHB. These poplars also reveal the novel incorporation of DHB into the backbone of lignin, introducing weaker bonds, or ‘zips’, to the polymers. This work demonstrates how engineering bioenergy crops can not only improve the efficiency of industrial biomass deconstruction by adding cleavable ‘zip-lignin’ but also increase the value of the biomass, as soluble DHB could be a valuable coproduct in future biorefineries.
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