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Abstract
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Clostridium thermocellum strain S14, an anaerobic, thermophilic bacterium, isolated from
bagasse paper sludge in Thailand, produces the multienzyme complex cellulosome with strong
lignocellulose degrading ability (Tachaapaikoon et al., 2011). The cellulosomes from C.
thermocellum S14 showed higher activity against microcrystalline cellulose and hemicellulose
than the cellulosomes from the best-studied type strain, C. thermocellum ATCC27405.
However, to bring out the maximum cellulolytic ability of the cellulosomes, it is necessary to
eliminate the end product inhibition by cellobiose. Combinations of B-glucosidases from
thermophilic anaerobic bacteria and C. thermocellum S14 cellulosomes were evaluated for
optimization of cellulose degradation. B-Glucosidase (CgIT) from Thermoanaerobacter brockii,
in combination with cellulosomes, exhibited remarkable saccharification ability for
microcrystalline cellulose. When aqueous ammonia soaked rice straw was hydrolyzed by an
enzyme loading combination of 2 mg cellulosome and 10 units CgIT per g glucan, 91% of
glucan was hydrolyzed to glucose. Hydrolysates from rice straw hydrolysis by the combination
of cellulosome and B-glucosidase also could be fermented to ethanol by yeast Saccharomyces
cerevisiae without any inhibitions in theoretical yield of approximately 95%. Furthermore, to
recover cellulosome and CgIT through re-binding to additional cellulose, a chimeric CBM3—-CgIT
was created by fusing family 3 carbohydrate binding module (CBM3) from the scaffolding
protein CipA into the N-terminal region of CgIT. When a recycling test using cellulosome and
CBM3-CgIT was performed on microcrystalline cellulose When a recycling test using
cellulosomes and CBM3-CgIT was performed on microcrystalline cellulose and pretreated rice
straw, the process was capable of 4 rounds of recycling (1% w/v cellulose/round), consistent
with a high saccharification yield. This novel recycling method using a combination of
cellulosome and CBM3-CgIT, contribute to establishing a cost-effective lignocellulose
saccharification process, as a result of reduced enzyme loading, indicating this recycling system
has great potential as an effective lignocellulose degradation system.
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