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Project Goals: Completion of the project will identify and characterize the physiologically
relevant carbohydrate active enzymes required to consume the polysaccharides found in
lignocellulose by the saprophytic soil bacterium Cellvibrio japonicus. Additionally, over the
course of the project the utility of these enzymes, including assessment of novel functions,
will be evaluated for biotechnology applications.

Despite substantial published data on the structural and enzymatic parameters of recalcitrant
polysaccharide deconstruction, there is much less work on understanding how carbohydrate
active enzymes (CAZymes) exert their effects in vivo. We have used the soil bacterium
Cellvibrio japonicus to generate a systems-level understanding of lignocellulose utilization, and
here we report our progress on determining the essential factors for hemicellulose degradation.
Specifically, via RNAseq seven CAZyme genes were significantly up-regulated during growth
on xylan. A comprehensive gene deletion strategy determined that only one of these genes was
essential for xylan utilization. Expression of this gene in E. coli generated an engineered strain
that was proficient utilizing xylo-oligosaccharides. Other significant findings were that C.
Japonicus uses both secreted and membrane-bound CAZymes for hemicellulose degradation
degradation. This strategy deviates from how the bacterium degrades cellulose. Finally, we
found that a single critical CAZyme is necessary for soluble hemicellulose oligosaccharide
utilization.
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