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Abstract: To enhance the substrate accessibility of heterologous expression of B-glucosidase in Escherichia coli, E. coli
BL21 (DE3) was used as the host cell in this study. B-glucosidase related gene (bglH) of Bacillus natto was anchored to the
outer membrane and periplasm of E. coli BL21 (DE3) by using different signal peptides (Oprl, OsmY, PelB, OmpA). Dif-
ferent promoters (T7, Trc, LacUV5) were used to induce the expression of SecB chaperonin in type Il secretory pathway to
realize the hydrolysis of glycoside-type substrate from the aspect of whole-cell catalysis. Through representation of the activities
of B-glucosidase located in different cells, it was found that the secretion effect of signal peptide PelB was obviously higher
than other signal peptides, and in the recombinant strain which combined LacUV5 promoter and SecB chaperonin to express
bglH , the whole-cell catalytic enzyme activity was the highest. In addition, activity of B-glucosidase was the highest under the
condition of whole-cell catalysis when the mass fraction of glycine in the solution was 1.0%. The optimum conditions for B-glu-
cosidase fermentation were determined through optimizing the induction conditions, which were as follows : the initial cell den-
sity (ODgy,) was 1.0, the fermentation temperature was 25 °C, the fermentation time was 24 h and the fermentation pH was
6.5. Under these conditions, activity of B-glucosidase from the aspect of whole-cell catalysis can reach 2.55 U/ml.
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Table 1 Primer sequences used in this study

FR JFH(5'—3")
bglH-F TAAGGAGATATACCATGGATATGAGTTCAAATGAAAAACG
bglH-R TGATGGCTGCTGCCCATGGTCAGAGACTCTCTCCGTTTG
yckE-F GGAGATATACCATGGATATGATCCACCAGCATCCAG

yckE-R TGATGGCTGCTGCCCATGGTTATAAACTTTCTCCGTTTGTC
pelB-F GAAGGAGATATACATATGAAATACCTGCTGCCGA

pelB-R CCAGACTCGAGGGTACCTCAGAGACTCTCTCCG
ompA-F  GATATACATATGAAAAAAACCGCGATTGCGATTGCGG
ompA-R~ TTTACCAGACTCGAGGGTACCTCAGAGACTCTCTCCG

oprl-F AGAAGGAGATATACATATGAACAACGTTCTGAAATT

oprl-R CCAGACTCGAGGGTACCTCAGAGACTCTCTCCGT

osmY-F  CCATATGACTATGACAAGACTGAAG

osmY-R CGGATCCCCGCGACCCTCAATTCCAGCACCTGCCTTAGTTTT-
CAGATCATTTTTAACGC

Tre-F TTGCGCCATTCGATGGTGTC

Tre-R CAGGGTTTTCCCAGTCACGA

LacUV5-F  GCTTTACACTTTATGCTTCCGGCTCGTATAATGTGTGG

LacUV5-R AAGCATAAAGTGTAAAGCATTTTCCCGGACACCATCG

secB-F CGGGATCCAATGTCAGAACAAAACAACACTGAAATG

secB-R TTGCGGCCGCTCAGGCATCCTGATGTTCTTCAGTA

1.3.5 AEESMRAL  TEJ7: 1.3.4 Byl L 0F
FE S ) B 40 % B 0D, (0.5.0.8.1.0,1.5,
2.0) iBESAE (12 h. 18 h .24 h 36 h, TNE S5
IPTG I 0 h) (5 R B2 (15 °C .20 °C 25 °C .30
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Fig.1 Sodium dodecyl sulfate-polyacrylamide gelelectrophoresis ( SDS-PAGE) results and determination of B-glucosidase activity of recom-

binant bacteria
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Fig.3 Effect of different signal peptides on expression and secretion of B-glucosidase BglH
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LK 5 1 A T B A AL 0 B B T 1 2 B
PR, X T fE 2 b IR B 1 SecB W &
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Fig.4 Effect of SecB expression under different promoters (T7, Trc, LacUV5) on the expression and secretion of B-glucosidase BglH
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