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Abstract: Endogenous B-glycosidase ( BG) gene of Musca domestica was cloned to construct a prokaryotic
expression system and the activities of expression products were detected. The characteristics of
endogenous BG were explored to provide molecular and biological bases for further explaining the strong
adaptive capacity of M. domestica to the environment and taking new measures for population control. Using
the BG gene sequences of 6 representative well-studied insects such as Spodoptera frugiperda as
references the wholedength ¢cDNA sequence of BG gene that was cloned from ¢DNA of M. domestica was
subjected to bioinformatics analysis by homology-based cloning in combination with RACE-PCR.
Afterwards pET28(+) vector was used to construct a prokaryotic expression system that was transformed

The BG activities of different

recombinant proteins were detected by the aesculin plate method and DNS method and their characteristics

into E. coli BL21/DE to induce expressions of recombinant proteins.

were preliminarily analyzed. Wholedength ¢cDNA sequence ( 1933 bp) of BG gene was cloned from
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M. domestica and deduced to be a polypeptide comprising 562 amino acid residues. After induced

expression of recombinant prokaryotic plasmid a specific band appeared at about 65 kDa verifying that the

recombinant plasmid was successfully expressed. The recombinant BG of M. domestica simultaneously had

the activities of endo34 4 glucanase ( EC 3. 2. 1. 4)

3.2.1.21) .

studies on inst cellulases.

exo3- 4-glucanase ( EC 3.3.1.91) and BG ( EC

BG from M. domestica is a novel multifunctional cellulase as an important supplement for

Key words: Musca domestica; B-glucosidase; clone; heterogenous express; enzymatic activity.
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Table 2 The primers used for amplification B-glycosidase gene cDNA in Musca domestica

Primers (5°3°) Primer sequence
5°CSP1 GGCTATATGAATCAGGTCAGTACGGCAG
5°CSP2 CCACAGAGATTGCAGGAACTGGGCGGT
5°UPM CTAATACGACTCACTATAGGGC
5°’NUP AAGCAGTGGTATCAACGCAGAGT
3°GSP1 GGCCAGGATATCGAGA
3°GSP2 TCGCGCACCATTTGAACATCG
3°GSP3 CACCATTCGAACGATCGGCAA
3°AAP CTAATACGACTCACTATAGGGC
3°AUAP AAGCAGTGGTATCAACGCAGAGT
MDG-¥ CATGTCGTTAATAAAATTCATACG
MDGR TTACTTCAAATATTTGGCTAAAGC
MDbg-¥ GGAATTCGAATCTGCC CCCGCCCCT GAGGT
MDbg-R CCTCGAGTTACTTCAAATATTTGG
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( 2
315 bp ( 3
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- 1000bp 73
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BG N 3
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DLZOIOO DNA - o N(;tei2 1 3’RACEP(;Ideuct O’f tile 37 bp TAA 1721 - 1723 bp
first PCR; 2 3 RACE product of the sond PCR; 3 210 3 21
Maker DI2000. ployA . ORF 562 o
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Fig. 8 The tertiary structure prediction for

Musca domestica BG
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Fig. 9 Restriction enzyme digestion identification of
pET28a(+ ) bgd
1 pET28a(+) bgd ;
2 ;3  Marker I DNA . Note: 1

The enzyme digestion product of pET28a(+ ) -bgd by EcoR |
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pET28a(+ ) bgd without IPTG induction; 5 Supernatant of
pET28a(+ )-bgd induced by IPTG; 6 Precipitation of
pET28a(+ ) -bgd induced by IPTG; 7 Purified fusion protein
of pET28a (+)-bgd; 8 pET28a(+)-bgd trantformants
without IPTG induction; 9 pET28a(+)-bgd trantformants
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o B -
o DNS
BG . -
-B-1 4-

Table 3 The activities of renatured protein to

different substrates

BG (IU/mg )
Substrate BG protein activity

Sucrose 2.588 +0.018
Lactose 4.010 £0.225
Salicin 10. 198 £0. 414
Maltose 0.405 +0. 024
Cellobiose 0.298 +0. 023
Avicel 2.577 +0. 258
1.763 £0. 150

Carboxymethylcellulose sodium




938 Journal of Environmental Entomology 39

3

( 2013)

( 2013) .
BG
BG
BG

( Hirofumi Watanabe and Gaku Tokuda 2010;
Sharma et al. 2016) BG

( Shelomi
et al. 2016; Zhou et al. 2016) ,

BG

BG cDNA
o PCR
BG
(Jun et al. 2016; 2016) .
( NCBI)
BG BlockMaker
CODEHOP

DNAMAN .
Oligo 6.0

Tm PCR

o RACE-PCR
BG
BG
BG

o

Escherichia coli

FDA
o BG

BG Y
IPTG 65 kDa
BG & BG

BG

BG : BG
_ BD-
o B
o B

> B
( Margolles et al. 1997; Vrie et al. 1999; Stricker
et al. 2008) . B C-O

CS C¥
BG
o BG
BG
o BG
BG
o BG

( Reference)

Anish R Raham MS Rao M. Application of cellulases from an



4 : B_

939

alkalothermophilic Thermomonospora sp. in biopolishing of denims
J . Biotechnol. Bioeng. 2007 96 (1): 48 -56.
Hu R Zhang S Wu JW et al. Histological research on the third instar

larva of Musca domestica with paraffin stion ] . Journal of
Environmental Entomology 2013 35 (6): 832 - 837.
3
J. 2013 35 (6): 832 -837

Hu R Zhang S Huang Y et al. Expression of Musca domestica B—
glucosidase in the organs besides digestive system of Il instar
larvae J . Joural of Regional Anatomy and Operative Surgery
2016 25 (7): 473 -477. . B-

Ii| I
2016 25 (7): 473 -477

James R Ketudat € Asim E. B-Glucosidases ] .

Molecular Life Sciences 2010 67: 3389 —3405.

Cellular and

JunJie M. O Liang JX Han Q et al. Cloning of peroxidase gene in
taro J . Guangdong Agricultural Sciences 2016 43 (9):

37 -43.

Il 2016 43 (9): 37 -43

Margolles CE  Thnen M  Penttila M. Expression patterns of ten
hemicellulase genes of the filamentous fungus Trichoderma reesei
on various carbon sources J . Journal of Biotechnology 1997
57 (1-3): 167 -179.

Sackton TB  Lazzaro BP  Clark AG. Rapid expansion of immune—related
gene families in the house fly Musca domestica J . Molecular
Biology & Evolution 2017 34 (4): 857 -872.

Seddigh S Darabi M Structural and phylogenetic analysis of a—
glucosidase protein in insts J . Biologia 2016 70 (6)
812 -825.

Shah RM  Azhar F' Shad SA et al. Effects of different. manures on
attraction and reproductive behaviors of common house fly Musca

115 (9):

domestical ]

1 -14.

Parasitology Research 2016

Sharma A Tewari R Rana SS et al. Cellulases: Classification
methods of determination and industrial applications J . Applied
Biochemistry and Biotechnology 2016 179 (8): 1 -35.

Singh G Verma AK Kumar V. Catalytic properties functional
attributes and industrial applications of B-glucosidases ]
Biotech. 2016 6 (1): 3.

Shelomi M Heckel DG Pauchet Y. Ancestral gene duplication enabled

the evolution of multifunctional cellulases in stick insts

( Phasmatodea)  J .

2016 71: 1 -11.
Stricker AR Mach RL  Graaff LH. Regulation of transcription of

Inst.  Biochemistry & Molecular Biology

cellulases-and hemicellulases-encoding genes in aspergillus niger

and hypocrea jecorina ( Trichoderma reesei) J Applied
Microbiology and Biotechnology 2008 78 (2): 211.

Vries RP Broeck HC Dekkers E et al. Differential expression of three
a-galactosidase genes and a single B-galactosidase gene from

Aspergillus niger ] .
1999 65 (6): 2453.

Applied & Environmental Microbiology

Watanabe H Tokuda G. Cellulolytic systems in insects J . Annual
Review of Entomology 2010 55 (1) 609 -613.

Zhang S Hu R Wu JW e al. Changes of Musca domestica -
glycosidase gene expression and enzyme activity after being
induced by feeding crude fibre J .
Entomology 2013.35 (2): 157 - 164.

B-
] 2013 35 (2): 157 -164

Journal of Environmental

Zhang S Hu R Wu JW e al. Analysis on the components and
enzymatic activity of cellulase in digestive organs from Musca
domestica larvae ] .

2013. 35 (1): 55-60

Journal of Environmental Entomology

2013 35 (1):
Zhang WQ Wang YS Wang J et al. Insect resources and social &

55 -60

economic  development J

Entomology 2008 30 (4):

Journal  of  Environmental

357 - 360.

I
2008 30 ( 4): 357 -360

Zhou MB Zheng Y Liu ZD. Into the rapid elongation of Phyllostachys
heterocycla var. pubescens J . Trees 2016 30 (4): 1259 -
1274.

Zhu SX Geng XY Wang JC et al. Cloning and bioinformatics
analysis of apis Mellifera ligustica spin hsp90 gene ] . Journal of
Shanghai Jiaotong University ( Agriculture) 2016 34 (3):
28 - 34.

Hsp90 I
( ) 2016 34 (3): 28 -34.

codehop



