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Cheng, Y., Yang, C., & Liu, W. (2005}). Cloning and expression of Thermobifida xylanase gene in the methylotrophic yeast Pichia pastoris. ENZYME AND MICROBIAL TECHNOLOGY}, 37}(5}), 541-546}. 

Kim, Y., Kim, D., Chun, K., Shin, D., Jung, H., Lee, C., et al. (2005}). Phenolic extraction from apple peel by cellulases from Thermobifida fusca. JOURNAL OF AGRICULTURAL AND FOOD CHEMISTRY}, 53}(24}), 9560-9565}. 
With the optimization of the pretreatment conditions for the crude Thermobifida fusca cellulase activity and phenolic release from apple peel, we focused on the activity of individual purified cellulase related to the antioxidant activity. The overall phenolic release was significantly increased in a synergistic manner with combined pretreatment, not with individual pretreatment such as boiling, acid, and pectinase treatment. Approximately 60 mg of reducing sugar equivalent were produced per g of apple peel by treatment with T. fusca crude extract, and up to 3 times more reducing sugars were released when the apple peel was boiled and then treated with acid and pectinase. There was good correlation between the release of phenolics and reducing sugar by cellulase treatment and also between the amount of total phenolics and antioxiclant capacity by each enzyme treatment (12 > 0.95). Among the tested enzymes purified from T. fusca cell extract, cellulase activity on apple peel was the highest with cellulase 6A (Cel 6A; 43\% digestion), and the highest antioxiclant capacity was obtained by incubation with Cel 6B (16 mg vitamin C equiv/g). Synergism in the activity was found from the combined treatment with Cel 6A and 6B in both cellulase activity and antioxiclant capacity after 20 h of incubation. Cel 9A (progressive enclocellulase) exhibited greater cellulase activity and antioxiclant capacity than Cel 9A cd which lacks in cellulose-binding module, indicating that the cellulose-binding domain might play important roles in cellulolysis of apple peel. This study could provide some insights into the action mechanism of various cellulases on the digestion of cellulose-containing byproducts and expand the opportunity for cellulase utilization in the extraction of functional ingredients from the plant-derived byproducts.}

Kukolya, J., Nagy, I., Laday, M., Toth, E., Oravecz, O., Marialigeti, K., et al. (2002}). Thermobifida cellulolytica sp nov., a novel lignocellulose-decomposing actinomycete. INTERNATIONAL JOURNAL OF SYSTEMATIC AND EVOLUTIONARY MICROBIOLOGY}, 52}(Part 4}), 1193-1199}. 
Four actinomycete strains, isolated from the overheated region of manure compost, were assigned to the genus Thermobifida on the basis of morphological, physiological and biochemical characteristics. All strains produced single, ovoid, heat-sensitive spores on dichotomically branched aerial hyphae. On the basis of chemotaxonomic traits, these isolates showed strong affinity towards members of the genus Thermobifida. Cell-wall analysis revealed the presence of meso-diaminopimelic acid, but no other characteristic amino acids or sugars in the murein (cell wall type III). According to polar lipid analysis, all strains showed PL II-type phospholipid composition; phosphatidyllethanollamine and glycolipid were detected together with some unidentified phospholipids. The isoprenoid quinone composition of the new isolates differed slightly from that of the other two Thermobifida species described thus far. The partial 16S rDNA sequence similarity of the four strains reached 99.8-100\%, whereas a nearly complete 165 rDNA sequence of TB100(T), the representative strain of this collection, showed only 97.4 and 97.8\% similarity to the corresponding rDNA sequences of the type strains of Thermobifida fusca and Thermobifida alba, respectively. These four isolates constituted a homogeneous group with levels of DNA-DNA homology ranging from 94.6 to 99.1\%. The DNA-DNA relative homology values of strain TB100(T) to Thermobifida fusca ATCC 27730(T) and Thermobifida alba DSM 43795(T) were 48.1 and 57\%, respectively. On the basis of phenotypic, chemotaxonomic and genotypic data, the strains are assigned to a new species within the genus Thermobifida under the name Thermobifida cellulolytica sp. nov. The type strain is TB100(T) (= DSM 44535(T) = NCAIM B01997(T)).}

Lykidis, A., Mavromatis, K., Ivanova, N., Anderson, I., Land, M., DiBartolo, G., et al. (2007}). Genome sequence and analysis of the soil cellulolytic actinomycete Thermobifida fusca YX. JOURNAL OF BACTERIOLOGY}, 189}(6}), 2477-2486}. 
Thermobifida fusca is a moderately thermophilic soil bacterium that belongs to Actinobacteria. It is a major degrader of plant cell walls and has been used as a model organism for the study of secreted, thermostable cellulases. The complete genome sequence showed that T. fusca has a single circular chromosome of 3,642,249 bp predicted to encode 3,117 proteins and 65 RNA species with a coding density of 85\%. Genome analysis revealed the existence of 29 putative glycoside hydrolases in addition to the previously identified cellulases and xylanases. The glycosyl hydrolases include enzymes predicted to exhibit mainly dextran/starch- and xylan-degrading functions. T. fusca possesses two protein secretion systems: the sec general secretion system and the twin-arginine translocation system. Several of the secreted cellulases have sequence signatures indicating their secretion may be mediated by the twin-arginine translocation system. T. fusca has extensive transport systems for import of carbohydrates coupled to transcriptional regulators controlling the expression of the transporters and glycosylhydrolases. In addition to providing an overview of the physiology of a soil actinomycete, this study presents insights on the transcriptional regulation and secretion of cellulases which may facilitate the industrial exploitation of these systems.}

Posta, K., Beki, E., Wilson, D., Kukolya, J., & Hornok, L. (2004}). Cloning, characterization and phylogenetic relationships of cel5B, a new endoglucanase encoding gene from Thermobifida fusca. JOURNAL OF BASIC MICROBIOLOGY}, 44}(5}), 383-399}. 
Thermobifida fusca, a thermophilic, aerobic, cellulolytic bacterium has a highly complex cellulase system comprising three endoglucanases, two exoglucanases and one processive endoglucanase. Zymogram analysis indicated that additional cellulases may exist in T fusca strain TM51, therefore a TM51 expression library was prepared in Streptomyces lividans TK24 and screened for hydrolases. A new endoglucanase gene, named Tf ce15B, was identified. Heterologous Ce15B, produced in S. lividans, had temperature and pH optima of 77 degreesC and 8.2, respectively and retained more than 60\% of its activity after 24 h incubation at 60 degreesC. Domain analysis revealed an N-terminal catalytic domain with homology to known endoglucanases in family GH5 and a C-terminal cellulose binding module III domain (CBD). Comparing the domain structures of all seven known T fusca cellulases showed, that the cellulase system of this organism consists of pairs of enzymes from the same GH family, including Ce15A Ce15B,Ce16A - Ce16B and Ce19A - Ce19B plus a single family GH48 enzyme (Ce148A). Furthermore, the catalytic and substrate binding domains of enzymes, belonging to the same GH family were arranged in opposite orientations. Phylogenetic comparisons of the catalytic domain sequences of the T. fusca cellulases to other family GH5, GH6, GH9 and GH48 cellulases of bacterial origin revealed that the enzyme pairs in the same GH family are not closely related to each other, instead they showed significant similarities to various cellulase enzymes from taxonomically distinct organisms. Therefore, the complex and highly efficient cellulase system of T. fusca seems to be evolved as a result of horizontal gene transfers rather than gene duplication events.}

Tossavainen, H., & Permi, P. (2004). Optimized pathway selection in intraresidual triple-resonance experiments. Journal of Magnetic Resonance, 170(2), 244-251. 
An optimized intraresidual pulse sequence element with better sensitivity and suppression of sequential cross peaks is presented. Concatenation of three magnetization transfer delays allows their independent setting, in accordance with the relaxation properties of the individual spins, without concomitantly prolonging the pulse sequence. Additionally, implementations of the scheme to HNCA, HNCACB, and the TROSY based triple-resonance experiments are proposed. The feasibility of the new element was verified by recording HNCA and HNCACB on the small 8.6 kDa protein ubiquitin. The corresponding HNCA-TROSY experiment was tested on a larger protein, the 30.4 kDa Cel6A from the thermophilic soil bacterium Thermobifida fusca at 800 1H MHz.

Wilson, D. (2004}). Studies of Thermobifida fusca plant cell wall degrading enzymes. CHEMICAL RECORD}, 4}(2}), 72-82}. 
I have been studying the Thermobifida fusca cellulose degrading proteins for the past 25 years. In this period, we have purified and characterized the six extracellular cellulases and an intracellular beta- glucosidase used by T fusca for cellulose degradation, cloned and sequenced the structural genes encoding these enzymes, and helped to determine the 3-dimensional structures of two of the cellulase catalytic domains. This research determined the mechanism of a novel class of cellulase, family 9 processive endoglucanases, and helped to show that there were two types of exocellulases, ones that attacked the non-reducing ends of cellulose and ones that attacked the reducing ends. It also led to the sequencing of the T. fusca genome by the DOE Joint Genome Institute. We have studied the mechanisms that regulate T. fusca cellulases and have shown that cellobiose is the inducer and that cellulase synthesis is repressed by any good carbon source. A regulatory protein (CelR) that functions in the induction control has been purified, characterized, and its structural gene cloned and expressed in E. coli. I have also carried out research on two rumen bacteria, Prevotella ruminicola and Fibrobacter succinogenes, in collaboration with Professor James Russell, helping to arrange for the genomes of these two organisms to be sequenced by TIGR, funded by a USDA grant to the North American Consortium for Genomics of Fibrolytic Ruminal Biology. (C) 2004 The Japan Chemical Journal Forum and Wiley Periodicals, Inc.}

Yang, C., & Liu, W. (2004}). Purification and properties of a maltotriose-producing alpha-amylase from Thermobifida fusca. ENZYME AND MICROBIAL TECHNOLOGY}, 35}(2-3}), 254-260}. 

Yang, C., & Liu, W. (2007}). Cloning and characterization of a maltotriose-producing alpha-amylase gene from Thermobifida fusca. JOURNAL OF INDUSTRIAL MICROBIOLOGY \& BIOTECHNOLOGY}, 34}(4}), 325-330}. 

Yang, C., Yang, S., & Liu, W. (2007}). Production of xylooligosaccharides from xylans by extracellular xylanases from Thermobifida fusca. JOURNAL OF AGRICULTURAL AND FOOD CHEMISTRY}, 55}(10}), 3955-3959}. 

