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Progress in the thermophilic and alkalophilic xylanases
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Abstract: Xylanase is the key enzyme to degrade xylan that is a major component of hemicellulose. The enzyme has
potential industrial applications in the food, feed, paper and flax degumming industries. The use of xylanases becomes more
and more important in the paper industry for bleaching purposes. Xylanases used in the pulp bleaching process should be
stable and active at high temperature and alkaline pH. Thermophilic and alkalophilic xylanases could be obtained by
screening the wild type xylanases or engineering the mesophilic and neutral enzymes. In this paper, we reviewed recent
progress of screening of the thermophilic and alkalophilic xylanases, molecular mechanism of thermal and alkaline

Received: March 21, 2014; Accepted: April 11,2014

Supported by: Key Program of the Chinese Academy of Sciences (No. KSZD-EW-Z-015).

Corresponding author: Wengqin Bai. Tel/Fax: +86-22-24828746; E-mail: bwqp450@163.com
(No. KSZD-EW-Z-015)

:2014-04-25 : http://www.cnki.net/kems/doi/10.13345/j.cjb.140172.html



HXE FIERHERAREBRRERE 829

adaptation and molecular engineering. Future research prospective was also discussed.
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Table 1 Characterization of thermophilic and alkalophilic xylanases
] Stabilities at
bﬁnzy.n:c Source . Optlf[num °C Optimum pH I\j//max Reference
abbreviation emperature ('C) I Tenmemins () (U/mg)
XylB Bacillus sp. AR-009 75 9.0-10.0 8.0-9.0 60—-65 367.9 [7]
Xylanase  Bacillus halodurans 80 9.0 8.0-11.0 60 (2 h) 441 [16]
Thermoactinomyces .12
XylC thalophilus 65 8.5-9.0 - 65 (125 min'?) [17]
Bacillus
X-II licheniformis 77-2 75 8.0-10.0 11.0 60 (1 h) 9.1 [18]
Xynl0A Sj‘”"”s halodurans 75 9.0 5.5-10.5(12h) 50 (12 h) 230 [19]
Bacillus halodurans 2
Xylanase TSPVI 90 10.0 10 (4 h) 90 (60 h™ ™) - [20]
Bacillus halodurans 70 (40 min'?);
Xylanase TSEVI 80 9.0 4.0-11.0 80 (15 min'"?) - [21]
Geobacillus sp. .1
Xylgd O 70 9.0 8.0-10.0(3h) 80 (10min'?) 5555  [22]
Thermobifida .
Thxynl1A halotolerans YIM 70 9.0 8.0 (120min); 20 3 min) 4707 [23]
T 9.0 (30 min)
90462
Actinomadura sp. 90 (2 h'?);
Xyl 10. .0-10.0 (24 h — 24
ylanase Cpt20 80 0.0 5.0-10.0 (24 h) 100 (1 h'2) [24]

Numbers preceding "* represents the half-life time.
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