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The valorisation of the xylan fraction from plant biomass plays a critical role in
the sustainability of lignocellulosic biorefineries. In particular, residual biomass
from cereals, mainly composed of arabinoxylan, is heavily underutilized and
presents great potential to obtain valuable bioproducts. In this work, we studied
the extracellular proteome of the xylanolytic soil bacterium Cellulomonas sp. B6
and identified that it produces a sophisticated array of enzymes active on plant
cell wall polysaccharides. To fully understand the contribution of each enzyme,
four xylanases from GH10 family and the single GH11 xylanase were expressed
in Escherichia coli, purified, and their enzymatic activities were characterized.
The enzymes presented differences in their optimal pH and temperature, specific
activity, and they also released a variable pattern of products from arabinoxylan,
indicating a differential activity. We also studied the enzymes that act on
arabinoxylan decorations, ?-L-arabinofuranosidases, specifically a GH62
(extracellular) and a GH51 (intracellular). We determined that both enzymes
could act on simple arabinose substitutions, either in ?-2 or ? -3, but not on
double substitutions. While CsAbf62A had activity on the polysaccharide as well
as the arabino-xylo-oligosaccharides (AXOS), CsAbf51 acted mainly on the
AXOS generated by the xylanases. Nevertheless, both enzymes presented
similar levels of boosting activity with xylanases, rendering a significant increase
of arabinose and XOS/xylose released. As a result, we have developed a
process to obtain a spectrum of substituted and unsubstituted xylo-
oligosaccharides. We are currently evaluating the prebiotic activity of the
XOS/AXOS generated, which would lead to generate value-added products from
agro-industrial cereal side streams
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