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Cloning and characterization of a B-glucosidase from marine
metagenome
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Abstract: In the present study, through a functional strategy, a metagenome library of the marine microbes from the surface water of
the South China Sea was screened for B-glucosidase and six positive clones were obtained. One of these clones, pSB47B2, was
subcloned and further analysed in sequence. The result showed that there was an open reading frame for a novel B-glucosidase, which
was nominated as bg//B. Using pET22b(+) as vector and Escherichia coli BL21(DE3) as host, Bgl1B was overexpressed
recombinantly with high yield obtained and substantial enzymatic activity detected. The recombinant protein (rBgl1B) was purified
by Ni-NTA affinity chromatography and further biochemically characterized. The results indicated that, with pNPG as substrate, the
optimum pH and temperature for the hydrolytic activity of rBgl1B were about 6.5 and 40°C respectively. Under the optimum

Received: October 10, 2009; Accepted: November 9, 2009
Supported by: National High Technology Research and Development Program of China (863 Program) (No. 2007AA09Z421), Science and
Technology Foundation of Distinguished Young Scholars of Anhui Province (No. 08040106908).
Corresponding author: Yazhong Xiao. +86-551-5108509; E-mail: xiaoyz@yahoo.cn
Baolin Sun. +86-551-3606748; E-mail: sunb@ustc.edu.cn
F PRI R BT XI(863 HEI)(No. 2007AA09Z421), 4 75 5 4EFHE 3 4 (No. 08040106908) % Bl



B_

1915

conditions, rBgl1B hydrolyzed pNPG with an activity up to 39.7 U/mg, K,, and V,,, being 0.288 mmol/L and 36.9 pmol/min
respectively. In addition, rBgl1B could also hydrolyze cellobiose, with a K, of 0.173 mmol/L and a V,,,, of 35 pmol/min. However,

we did not detect evident hydrolytic activity of rBgl1B to lactose, maltose, sucrose, and CMC. The enzymatic activity of rBgl1B to

PNPG was stimulated to certain degrees by low concentration of Ca®" or Mn>*, whereas it exhibited significant tolerance against high

Na'. Distinguished from most of the B-glucosidases derived from fungi, which display the highest activities under acidic conditions,

rBgl1B exhibited relatively higher activity and stability at pH between 7.0 and 9.0.
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Fig. 1 Multiple alignment of BgllB with the B-glucosidases from different sources. In this alignment, the amino acid sequences
were referred to published data™. The alignment was performed using ClustalW version 1.81 and GENEDOC. The conserved residues
are indicated under the bottom line of the alignment. The proton donor and nucleophile are indicated as # and * on the top of the
alignment, respectively.
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Fig. 2 SDS-PAGE for the overexpressed and Ni-NTA purified
rBgl1B. M: protein marker; 1: E. coli BL21 (DE3) /pET22b(+)
induced by IPTG for 7 h; 2: E. coli BL21(DE3)/pET22b(+)-bglIB
induced by IPTG for 0 h; 3: E. coli BL21(DE3)/pET22b (+)-bgl1B
cultured for 7 h, uninduced; 4: E. coli BL21(DE3) /pET22b(+)-
bgl1B induced by IPTG for 7 h; 5: Ni-NTA purified rBgl1B.
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Fig. 3 Effects of temperature and pH on the activity of rBgl1B. (A) pH dependence of rBgl1B enzymic activity. (B) pH dependence
of rBgl1B stability. (C) Temperature dependence of rBgl1B enzymic activity. (D) Thermal stability of the rBgl1B.
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