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Abstract: Exploring new f-glucosidase genes is of great importance to industrialize p-glucosidase. The genomes of
Aspergillus fumigatus contain a bgl gene, which encodes a 65 kDa putative B-glucosidase. The bgl gene was cloned into an
expression plasmid and transformed to Escherichia coli BL21 (DE3). The bgl was expressed upon induction of Isopropyl
B-D-1-thiogalactopyranoside (IPTG). The recombinant protein was purified by GST-tag affinity chromatography. The
purified recombinant Bgl was characterized using Esculin as substrate. The optimum temperature and pH were 45 C and
5.0-6.0, respectively. The K, for Esculin was 17.7 mmol/L. The enzyme was stable in the range of pH 4-7. After
incubation at 70 ‘C for 2 h, the recombinant Bgl remained 60% of its activity. Metal ions and chemical reagents had
different influences on the activity of B-glucosidase. Ca** (1 mmol/L) could increase enzyme activity slightly. On the
contrary, the enzyme activity was greatly inhibited by 5 mmol/L Sodium dodecyl sulfate (SDS). Based on our results, the

A. fumigatus Bgl was thermostable B-glucosidase.
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Fig. 1 Amplification of the gene bgl and construction
of expression vector. (A) M: DNA marker; 1: bgl. (B)
M: DNA marker; 1: pGEX-hgl digested with Sal I and
Not I .
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Fig.2 Screening of B-glucosidase positive clones on Esculin agar plates.
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Fig. 3 Identification of recombinant protein by SDS-PAGE and mass spectrometry analysis. (A) SDS-PAGE analysis
of the purified Bgl. M: prestained protein marker; 1: purified recombinant protein Bgl. (B) Mass spectrogram results of
Bgl. peak 1 matched peptides of “‘FNDNFGVPR’’; peak 2 matched peptides of ‘“SLFDLVDFVSSR’’; peak 3 matched
peptides of ““IVLTHFADR’’; peak 4 matched peptides of ““TDLSDQLFDTPR’’.
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Fig. 4 Effect of temperature on activities and stabilities
of recombinant enzyme. (A) The optimal temperature of
the Bgl was estimated at various temperatures (25 C—
65 C) in sodium hydrogen phosphate-citric acid buffer
(100 mmol/L, pH 5.8). (B) Purified enzyme (0.2 mg/mL)
was incubated in different conditions (45 C, 60 C,
70 C, 80 C at optimal pH) for time 0.5 h, 1 h, 2 h, and
4 h. The activity of enzyme without pre-incubation was
taken as 100%. Results are the average of three replicates.
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Fig. 5 Effect of pH on activities and stabilities of
recombinant enzyme. (A) The optimal pH of the Bgl was
estimated at various pH (3.0-8.0). (B) Purified enzyme
was incubated at different pH (2.0—8.0) for 12 h, and the
maximum activity was taken as 100%.



1 SRS pRDRTBOEERE . FARBEEEIR

400
350 y=69.549x+11.5
e 300 - R>=0.997 1
250
200 r

150
100
50 r

1 2 3 4 5 6
1/S (mL/mg)

1/V (ml-min/m,

6 P-EEFEEHIBKBELHEFNEN HF %
Fig. 6 Kinetic curve of Esculin hydrolyzed by
recombinant enzyme.
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Fig. 7 Effect of different metal ions and chemical
reagents on Bgl activity. Results are the mean of three
replicates.
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Table 1 Hydrolytic specific activities of purified
Bgl on various substrates

Substrate Specific activity (U/mg)
Esculin 17.61
Salicin 7.69
Cellobiose 2.02
Arbutin 0.13
Glucan N
CMC N
pNPG 0.56
pNPC 0.36
pNPX N
oNPG N

Results are the mean of three replicates. N: not detectable;
CMC: carboxymethylcellulose sodium; pNPG:
4-Nitrophenyl-B-D-glucopyranoside; pNPC: 4-Nitrophenyl-
B-D-cellobioside; pNPX: 4-Nitrophenyl-B-D-xylopyranoside;
oNPG: 2-Nitrophenyl-f-D-glucopyranoside.
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Table 2 Properties of recombinant BGLs from various sources

Source temp(gfatgﬁleugc i Thermo stability Preferred substrate
- . Retained 60% pNPG,
eI S [ERS after 1.5 hat 70 'C cellobiose, MUC!!
. . . Retained 50% genistein, Quercetin
MR B S0 Cs 6l after 8 min at 60 C 3-0-glucoside, Cirmtin'®
Debaryomyces basenji 40 C; 4.0-5.0 N arbutin!!”!
. . . . 80% residual activity MUC, MUD, cellobiose,
Neocallimastix patriciarum 40 C; 5.0-6.0 at 50 °C Esculm[ls
. . o~ Retained 60% pNPG,
AR A A 60 °C; 6.0 after 30 min at 60 ‘C cellobiose, gentiobiose!”!
) . A Retained 67.7% - - [20]
Chaetomium thermophilum 60 C; 5.0 after 1 h at 60 C salicin
. . o Retained 40% 21]
Aspergillus niger 60 C; 4.0 after 30 min at 70 C pNPG
. . Retained 80°
Trichoderma reesei 6.0; 40 °C ctained 80% pNPG, pNPCP?

after 10 min at 45 C

Cirmtin: hesperetin 7-rhamnoglucoside; MUC: 4-methylumbelliferyl-B-D-cellobioside; MUD: 4-methylumbelliferyl-p-D-
glucopyranoside; N: not reported.
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