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Research Progress of a-Glucuronidase, an Enzyme for
Degrading Hemicellulose Side-Chain

WU Jin-lian, XUE Yong, LI Hai-long, GAN Li-hui, LIU Jian, LONG Min-nan

(College of Energy, Xiamen University, Xiamen 361102, China)

Abstract: Hemicellulose is one of the most abundant renewable resources in nature. The bioconversion of hemicellulose
into biofuels or chemicals is a research hotspot in the world. Hemicellulose consists of a backbone of xylan residues and
some branches like glucuronic acid. a-Glucuronidase, which is capable to hydrolysis the a-1,2-glycosidic bond between
xylan and glucuronic acid, is one of the key enzyme to degrade hemicellulose completely. The recent research progresses

on catalysis mechanism, structure, charaterization, and gene cloning of a-glucuronidase are summarized in this paper.
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Table 1 Classification of a-glucuronidase

Family Microorganism
GH 67 Thermoanaerobacterium polysaccharolyticum,
Cellvibrio japonicus, Ruminococcus albus,
Thermotoga maritima, Aspergillus niger,
Rasamsonia emersonii
GH 115 Botryotinia fuckeliana, Pichia stipitis,

Schizophyllum commune, Sporisorium
reilianum, Thielavia terrestris, Bacteroides
ovatus, Paenibacillus polymyxa
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Fig. 1 The substrate specificity between a-glucuronidase GH 67 and GH 115
(A) a-Glucuronidase GH 67 (n =0, 1, 2, 3) and GH 115 (n > 0) release 4-O-methyl glucuronic acid from the terminal non-reducing
end xylopyranosy! unit of xylo-oligosaccharides; (B) Family 115 a-glucuronidase also release 4-O-methyl glucuronic acid which is
linked to the internal xylosyl residues
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Xylanase (GH 8, 10, 11, 30)
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(CE 1~7,12)
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Fig. 2 Schematic of hemicellulose and hemicellulose-hydrolases
GH: Glycoside hydrolases family; CE: Carbohydrate esterase family
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Fig 3. Structure of G. stearothermophilus a-D-glucuronidase

[The polypeptide chain is coloured from N terminus (blue) to C
terminus (red)]
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Table 2 Enzymatic charaterization of a-glucuronidase from different microorganisms

Organism MW (kDa) pl pH-Optimum (-)r;?trin ngﬁ:ﬁu(]or; C&zggd Reference
Bacteroides ovatus 85% 199° n.d. 7.0 n.d. * o]
Schizophyllum commune 125° 36 45~55 n.d. (18]
Aureobasidium pullulans 912 157° n.d. 5~6 65 * [
Talaromyces emersonii 91.6% 6.1 5 50 * (2]
Rumen metagenomic 70° n.d. 6.5 40 [20]
Clostridium stercorarium 72, 76° 43 55~6.5 40 (21
Thermotoga maritime MSB8 78% 76" 4.7 6.3 85 * (22
Paenibacillus sp. JDR-2 77.9° 5.4 n.d. n.d. * (23]
Thermoanaerobacterium sp. 74° 4.65 5.4 60 [24]
Phanerochaete chrysosporium 112° 46 35 n.d. (9]
Pichia stipitis 120° 4.64 4.4 60 (26)
Aspergillus tubingensis 107" 5.2 45~6.0 70 * [27]
Paenibacillus sp. TH501b (80 + 46)° n.d. 6.0~7.0 30 (28
mixed compost microorganisms 84.5% 80° n.d. 7~8 45 * (29
Trichoderma reesei RUT C-30 91° 5.0~ 6.2. 45~6.0 60 ;301

2 Calculated from the amino acid sequence; ® Determined by SDS-PAGE experiment; ¢ By gel filtration; n.d. = Not determined; * The

gene has been cloned.
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