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Study of plant-fiber decomposition by a cellulolytic thermophile for utilization of
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Caldicellulosiruptor bescii (C. bescii) is the most thermophilic bacterium that
can degrade crystalline cellulose. Experiments using microcrystalline cellulose and native timothy grass
showed that the cellulose system of C. bescii decomposes them more than double as compared to the most
common enzyme system prepared from Trichoderma species. A new protein family, PWBP (plant cell
wall-binding protein), was identified in the C. bescii cellulose system. The recombinant PWBP49, PWBP57,
and PWBP65, prepared from E. coli, showed the highest binding affinities to native plant cell walls among
insoluble polysaccharides tested.
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Substrate
Average (S.D.)
Lichenan 25724 (0.1)
Xylan from Oat spelt 2246.4 (18.0)
Xylan from Beechwood 2212.5 (30.0)
CMC 1017.0(9.9)
Acid-swollen Cellulose  607.7 (18.0)
Filter paper 58.9 (0.7)
Avicel 38.1(1.0)
Timothy 32.6 (0.9)
Rice straw 275(2.2)
Mannan N. D.
Wheat starch N. D.
Chitin N.D.
Pectin N. D.
Dextran N. D.
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PWBP49 xylan, Avicel, PASC, rice straw,
timothy grass, mannan, arabinoxylan, xyloglucan
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Ka
PWBP57 PWBP57, 65
PWBP65 PWBP49 Sodium malonate

1.6A
Ka PWBP57
PWBP57( )  0.1M Sodium citrate pHS5.5,
PWBP57 2.2M Ammonium sulfate PWBP65( )
PWBP65 0.IM Sodium citrate pH6.0, 30% PEG 600
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