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A facultative anaerobic bacterium Paenibacillus xylaniclasticus strain TW1, isolated from
an anaerobic digester fed with pineapple waste, produces an extracellular xylanolytic-cellulolytic
multienzymes system when grown on corn hull under aerobic conditions. The crude enzyme was
found to be capable of binding to insoluble xylan and cellulose and efficiently hydrolyzed raw
agricultural residues. Sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE) of
a crude enzyme preparation exhibited at least 12 proteins could be bound to cellulose. Moreover,
the results from matrix-assisted laser desorption/ionization time-of-flight/time-of-flight mass
spectrometry (MALDI-TOF/TOF-MS) found that the peptide mass fingerprints of the unknown
components from SDS-PAGE were almost identical as unknown proteins. This result suggested
that the other proteins possibly present as new glycoside hydrolase family. The only two bands
from SDS-PAGE could be identified as the glycoside hydrolase family 31 (CBPS5) and family 11
(CBP12). Although CBP5 showed similarity to published glycoside hydrolase family 31 sequences
from P. curdlanolyticus YK9 but no information on the carbohydrate-binding module (CBM)
appearing in the glycoside hydrolase family 31 from P. curdlanolyticus YK9 was presented. In
case of CBP12, the peptide sequence of CBP12 showed similarity to P. curdlanolyticus B6
xylanase family 11 with a calcium-dependent-carbohydrate-binding module family 36 (CBM36).
However, the only CBM36 currently was characterized, that from P. polymyxa ATCC 842 xylanase
43A (PpCBM36). In addition, CBM36 from P. xylaniclasticus TW1 showed only 50% amino acid
sequence identity with CBM36 of the strain ATCC 842. Thus, the CBM36 from P. xylaniclasticus
TW1 (PxTW1CBMS36) was still attracted and, henceforth, was produced and characterized of this
CBM.



PxTW1CBM36 was cloned, expressed, purified and studied for binding characteristics.
The results found that PxTW1CBM36 displayed broad binding ability to carbohydrates which had
a high affinity for xylans and insoluble cellulose. Interestingly, this is the first study that indicated
that CBM36 had an affinity for insoluble cellulose. Although the ligand-binding apparatus of
PxTW1CBM36 and PpCBM36 display similarity, the binding capacity of PxTW1CBM36 do not
perturb by the addition of the chelating agent such as ethylenediaminetetraacetic acid (EDTA). It
is possible that calcium-dependency might not be the only mode of substrate binding by
PxTW1CBM36. In addition, the binding characteristic of PxTW1CBM36 on carbohydrates
embedded within plant cell walls was also elucidated. It displayed the strong recognition for
ligands located in the epidermal tissue of sweet potato roots. This result shows that the cell wall
components and the polysaccharides configuration in the plant cell wall might differ between
tissues. Thus, this CBM can represent valuable tools with which to probe the intricate architecture
of plant cell walls, and also possible as a new tool for immobilization enzyme for targeting

enzymes to surface of plant tissue.

Furthermore, in this report not only carbohydrate-binding module but carbohydrate-active
enzymes in Paenibacillus xylaniclasticus TW1 genome were also investigated. From nucleotide
sequence, the data exhibited many carbohydrate-active enzymes in P. xylaniclasticus TW1
genome. It contained 28 xylanolytic enzymes, 9 cellulolytic enzymes and 3 other plant cell wall-
degrading enzymes. In addition, not only CBM36 but P. xylaniclasticus TW1 contained many
CBM which different family. As many reports, the complete and rapid hydrolysis of
polysaccharides in agricultural residues requires not only cellulolytic enzymes but also the
cooperation of many enzymes such as xylanolytic enzymes and side chain-cleaving enzymes
such as deacetylase and Ol-L-arabinofuranosidase. Thus, this result explained that why crude
enzyme produced from P. xylaniclasticus TW1 displayed the capable of binding to insoluble xylan

and cellulose and efficiently hydrolyzed raw agricultural residues.
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