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Discovery of a new strategy to produce biofuel-relevant carbohydrates in plants 
Specific disruption of plant cell wall composition could provide new routes to overproduce desired sugars for conversion to biofuels.

The Science
Plant cells have a polysaccharide-based wall that maintains structural and functional integrity and determines shape. The wall components reorganize and shift during plant growth and differentiation. Xyloglucan is an abundant polysaccharide in the cell walls of most plants and has been thought to play an important role in this reorganization. Great Lakes Bioenergy Research Center (GLBRC) researchers identified the genes responsible for xyloglucan synthesis in Arabidopsis and showed that, surprisingly, xyloglucan is not necessary for plant growth and development. These results raise important questions regarding cell wall structure and its reorganization during growth. 

The Impact
Understanding plant cell wall structure is important for experiments aimed at engineering superior crop traits. The new research demonstrates that xyloglucan, a hemicellulose abundant in dicots and some grasses, is not essential for plant growth and development. This finding calls into question the longstanding idea that xyloglucan plays an important role in plant cell wall structure and reorganization during growth. The study opens up future research to understand whether xyloglucan may be important in specific stress situations, as well as whether removal of xyloglucan from plant cell walls might allow its replacement with other, biofuel-relevant carbohydrates without affecting plant yield. 

Summary
The structure of xyloglucan is well understood, but its biosynthesis is not. GLBRC researchers employed reverse genetics to investigate the role of an enzyme family called cellulose synthase like-C (CSLC) in xyloglucan biosynthesis. Arabidopsis has five CSLC genes. The researchers found that Arabidopsis plants with mutations in any one of the five CSLC genes had normal levels of xyloglucan. Mutations in multiple genes significantly reduced xyloglucan levels and caused mild changes in some plant tissues. However, plants with disruptions in all five CSLC genes grew and developed normally despite having no detectable xyloglucan at all. The cslc quintuple mutant also showed no major changes in the expression of other genes. The researchers conclude that the CSLC genes encode xyloglucan glucan synthases and found that these genes are widespread in the plant kingdom and evolved from an ancient family. The mutants generated in this work will provide valuable tools with which to study both the molecular details of xyloglucan biosynthesis and the role of xyloglucan in plant cell wall structure and function.
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