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Xylan has a backbone of $-1,4-linked xylose units. Xylanase catalyzes the hydrolysis of 3-1,4 bonds
of xylan. Since the solubility of xylan in aqueous solutions increases at alkaline pH, xylanases active under
high temperature and alkaline conditions are required for industrial applications. Alkaliphilic Bacillus sp.
41M-1 produces an alkaliphilic glycoside hydrolase (GH) family 11 xylanase (xylanase J). Xylanase J has
characteristic salt bridges in the catalytic cleft, and the salt bridges are shown to contribute to the
alkali-tolerancy of xylanase J. Extremely thermophilic bacterium Dictyoglomus thermophilum produces a
hyper-thermostable GH family 11 xylanase (xylanase B). The structure model of xylanase B from D.
thermophilum was constructed. Structural comparison of xylanase B with xylanase J revealed that
xylanase B lacked some of the characteristic salt bridges found in xylanase J. Some artificial salt bridges
were introduced into the catalytic cleft of xylanase B according to the structure model. The optimum pH of
the mutants was almost the same as that of wild-type xylanase B. Next, excess Arg residues were
introduced at the Ser/Thr surface of xylanase B. Wild-type xylanase B was most active at pH 6.0, and the

optimum pH of the Arg-introduced mutants was shifted to pH 7.0.




