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Studies on degradation and ingestion of xylan by the termite Copfotermes formosanus
Shiraki

Coptotermes formosanus is one of the most destructive termites against woody
architectures in the southern part in Japan as well as in United States. The hindgut of the termite
harbors three protozoan species; i.e. Pseudotrichonympha grassii, Holomastigotoides mirabile, and
Spirotrichonympha leiydi. These protists are known to play an important role in cellulose digestion.
Hemicellulose represents noncellulosic polysaccharides in plant cell walls and xylan is the major
constituent of hemicellulose. Since hemicellulose prevents access of cellulolytic enzymes to
cellulose, analyzing the mechanism by which termites digest hemicellulose is of great importance
to understand the degradation machinery of plant cell walls in termites. In the digestive tract of C.
Jormosanus, 88% of total xylanase activity was confined to the hindgut. The xylanolytic activities
of C. formosanus are most likely to be originated from the symbiotic microbes. The forced feeding
experiments with xylan demonstrated that decline of xylanase activities occurred according to
decrease of the protozoan number. This result suggests that xylanase activities of C. formosanus
were derived from the symbiotic protists. To elucidate the origin of xylanolytic activities, three
functional xylanases were purified to homogeneity from C. fomosanus for the first time. Elution
profile from the whole termite extract suggests that three xylanases are major components of xylan
digestion in the gut of the termite. The corresponding cDNAs were successfully obtained based on
the N-terminal amino acid sequences. Nowadays, carbohydrolytic enzymes including xylanases are
classified into Glycoside Hydrolase Families (GHF) based on amino acids similarities. The
deduced amino acid sequences of these xylanases showed the conserved motifs of GHF 11
xylanase. RT-PCR experiments revealed that the corresponding genes are expressed in the
symbiotic flagellated protist, Holomastigotoides mirabile. This is the first study showing only a
specific protozoan species plays a major role in xylan degradation of termites. The findings give a
new insight into a mutualistic relationship between termites and their intestinal protists in terms of

hemicellulose digestion.
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