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Heterologous Expression, Purification and Characterization of Alpha-
Glucanase from Chaetomium globosum

GU Lili'*, ZHOU Nandi'?, TIAN Yaping™?
(1.School of Biotechnology, Jiangnan University, Wuxi 214122, China; 2. Key Laboratory of Industrial
Biotechnology, Ministry of Education, Jiangnan University, Wuxi 214122, China)

Abstract: In this study, a-glucanase derived from Chaetomium globosum was synthesized and
optimized according to the codon preference of Pichia pastoris, and then successfully heterologous
expressed in Pichia pastoris GS115. Through the high-copy screening and single-factor optimization
of shake flask fermentation, the enzyme activity of recombinant a-glucanase was increased from
2.692 U/mL to 47.915 U/mL. The crude enzyme was purified to electrophoretic purity by two-step
chromatography through Hitrap Q HP and Hitrap SP HP. The purification factor reached 40.83, with
the recovery of 24.15%. And the specific activity of purified enzyme reached 277.61 U/mg. The
optimal reaction temperature and pH were 60 “C and 5.5, respectively. The enzymatic activity kept
stable within 20~50 ‘C and pH 4.5~8.5. The presence of 10 mM Fe* activated the enzyme, whereas
0.1~10 mM Cu* inhibited the enzyme. The higher concentration of Cu*, the stronger inhibition of
enzyme. Affinity study indicated that the recombinant enzyme had the higher affinity towards
substrates with higher molecular weight. Dextran T2000 was the optimal substrate of the enzyme.
Keywords: a-Glucanase, Pichia pastoris, ion exchange, electrophoretic, characterization
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Table 1 Primers used in this study to amplify DNA

P1 CTGAAGCTTACGTAGATGTTTTCTGCTGTTCTGTTGG

P2 GTCTAAGGCGAATTAATTCGCTTATCTAATAACCCATTGACCCCA
P3 CTATTGCCAGCATTGCTGCTAAAG

p4 GAATCTAGCAAGACCGGTCTTCTC

TR IR A
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Thim B g, Hrd Cu M sI/E &y W i, 78
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Table 3 Effects of metal ions on recombinant a—glucanase

Mg* 98.50+2.75 97.43+0.66 100.89+1.15
Ca* 97.91+2.49 99.08+1.52 106.16+0.62
Zn* 93.03+2.39 89.60+1.41 83.42+0.53
Mn** 100.23+£1.90 100.63+1.58 98.96+0.62
Cu? 47.45+1.33 15.14+1.22 6.70+0.01
Co* 101.57+2.08 102.95+2.99 98.50+0.63
Fe** 96.71+£2.25 93.87+2.39 106.81+3.08
Fe?** 88.64+0.72 97.82+0.81 112.87+£2.72
Li* 95.19+0.69 99.95+1.78 100.76+1.90
Ce 94.98+2.51 97.10+3.31 91.89+1.00
Na* 98.01+2.24 99.58+1.82 99.00+1.36
K* 91.24+3.08 99.52+2.96 96.83+1.29
Control 100 100 100
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