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coli BL21(DE3) 4 18 £ B #k, % IPTG %5 LI T im M R A LR E L4, 81T His A4 &G 44k
KA B IR AT LB, KA LBEF MR, [£R] B-% 4558 Bgl747 & T BglB K%, 4 T=%
4 27.23 kD, FIER LR EH 45 °C, 3RiE pH 4.0; AL FF 551 H ODgoo H 1.0, Ae ALK JE H 0.6 mmol/L
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) A 5F A F K -B-D-F FUHE 3 (p-Nitrophenyl-B-D-Galactopyranoside, pNPG)ET 9 tbBg7% 225.07 U/mg,
KK H K BARKBEFLIEFE Vi 2514 0268 mmol/L. 547.23 pmol/(L-min); 1 mmol/L K.
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w1 Bgl747 BB EC B ) AASE, BT, AL EA RIS Tk m A 2 s,

XBEIR: B-# AR, RAT, hAeihik, FAKEL, BFHR

(;l:

Targeted screening, recombinant expression and enzymatic
properties of B-glucosidase Bgl747

DAI Shuang LI He'
Guangdong Pharmaceutical University, Guangzhou, Guangdong 510006, China
Abstract: [Background] B-glucosidase (EC3.2.1.21) is one of the important components of the three

Foundation items: National Natural Science Foundation of China (31971384); Guangzhou Science and Technology Project
(201802030009); Innovation and Strengthening School Project of Guangdong Pharmaceutical University
(2016KTSCX067, 2016SFKC 28); Science and Technology Project of Guangdong Province
(2017A010105011, 2014A020208134)
*Corresponding author: E-mail: lihe32@163.com
Received: 23-11-2020; Accepted: 11-03-2021; Published online: 19-04-2021
EEWB: MEAARPEIES(31971384); |7 M i BHL TR (201802030009) 5 T 7k 25 Bk 2 A1 3 i Ak 7 45 1t H
(2016KTSCX067, 2016SFKC 28); | ZAARHEITKI(2017A010105011, 2014A020208134)
*BIE1E&: E-mail: 1ihe32@163.com
Wi EEA: 2020-11-23; #HZ HHEA: 2021-03-11; MLE LB 2021-04-19



WS - AT Bel747 BOSE Tk . SR SR A 2525

cellulase enzymes. At present, most of the industrial cellulase are derived from fungi such as Trichoderma,
and less derived from bacteria, and there are still problems in application such as narrow application range
of reaction conditions (such as temperature, pH), low enzyme activity, and high acquisition cost. These
greatly limit the application of B-glucosidase. Screening B-glucosidase from soil bacteria has a great
possibility to screen out enzymes with better enzymatic properties, thus solving existing industrial
problems. [Objective] Use functional screening method to screen B-glucosidase from soil, obtain a new
type of B-glucosidase through gene recombination, expression optimization and protein purification,
explore its enzymatic properties, and its industrial application lay the foundation. [Methods] The
B-glucosidase was screened from the soil by the functional screening method. Because its full length is 747 bp,
it was named Bgl747, and the recombinant expression plasmid pET-28a-Bgl747 was constructed with
Escherichia coli BL21(DE3). Induced by IPTG to achieve soluble expression and optimize expression
conditions, the purified enzyme was purified by His-tag protein purification kit, and its enzymatic
properties were explored. [Results] B-glucosidase Bgl747 as part of the BgIB superfamily, its molecular
weight is 27.23 kD, and an optimal pH of 4.0, an optimal reaction temperature of 45 °C; The optimal
induction conditions are: when ODggo 1.0, add the final concentration IPTG 0.6 mmol/L, the highest
expression level of B-glucosidase Bgl747 protein was 1.82 mg/mL after being induced at 37 °C and
220 r/min for 10 h. The specific enzyme activity when the substrate is p-nitrophenyl-B-D-
galactopyranoside (pNPG) is 225.07 U/mg, the Michaelis constant K, value and the maximum reaction
rate are respectively 0.268 mmol/L, 547.23 umol/(L-min); 1 mmol/L K*, 1 mmol/L and 10 mmol/L Fe**,
30% methanol, 30% ethanol, 1 mmol/L and 10 mmol/L guanidine hydrochloride all have a promoting
effect on enzyme activity, 30% TritonX-100 and 10 mmol/L SDS inhibits enzyme activity more obviously;
The enzyme is feedback inhibition by the product glucose, the greater the glucose concentration, the more
obvious the inhibitory effect, but when the glucose concentration is 1 mol/L, the enzyme activity remains
above 50%. [Conclusion] Bgl747 has a wide and stable reaction temperature range and excellent
enzymatic properties, and lays the foundation for its industrial applications such as cellulose degradation.

Keywords: B-glucosidase, straw, functional screening, recombinant expression, enzymatic properties

B- 7 % W% T i (EC3.2.1.21) 4% — Rl M 15 /K i
fitf, RENS/KMRDT F LB RS SRR AY B-1,4-FH
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1.1 BERFARRL

KWK Escherichia coli DHS0 (GEPERFRR) S
E. coli BL21 (FiKFEHR) ALK ZE-80 °C fR17,
FER AR TR pET-28a Il [ Novagen 23] .
1.2 EFZRFIFMEE

kR G £ (E.Z.N.A" Plasmid Mini Kit).
B B BHE B [T ) £5 (B.Z.N.A® Gel Extraction
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15 DNA Marker, TaKaRa Zy#]; T4 DNA &,
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P P TR TE TR A TR =L, T 37 °C1E
AR ERTE 24 h, PIEA GRS TR T B4
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GAATTCCCCGTTGCGGTGTCATTATACTGAC-3'
(FRIZ M EcoR 1 RV 5); Bgl747-R: 5-CCG
CTCGAGGCTCCCGAAGAACCTATGAAACCAAT
TG-3' (FRI%k KN Hind NGV 5), KM Prime
STAR™ Max Premix /17 PCR 1%, PCR S hi{Ak
% : Bgl747 #i#g 1 pL, Bgl747-F (20 mmol/L)
1 pL, Bgl747-R (20 mmol/L) 1 uL, Prime STAR™
Max Premix 14 pL, ddH,O 3 pL. PCR S 5544
94 °C 2 min; 94°C20s, 60°C30s, 72°C50s,
20 MIEFR; 72 °C 5 min; 5505 F 15 °C {R4%.
22 afifb S5 4 Hind 11IFN EcoR 1 BV 543 s In7E
FE 8 Wb, 38 a3 PR TR ) ol S ek ik
pET-28a Hi%4%, 45 pET-28a-Bgl747 WY 4%
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15, 37 #1140 °C T 220 r/min $5% 10 h, ZF5HLL
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Co’". SDS. EDTA, Wkm:, JRZEFMELMA, LK
TIN50 1%, 15%. 30%[0) s 2,
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Figure 1 Screening of B-glucosidase
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Figure 2 The conserved amino acid sequences alignment between Bgl747 and members of the GH1 family

2.3 EHEFRNAESWEEYINIE JiUkL pET-28a-Bgl747 HEATREUIRIE, Z5RAN1K 4 2
2 PCR Y HJA L T — 451 . 1Y DNA 2847, /N, ARV BT WU R — 2

ZERINPE 3 R, KAMET 750 bp, STEHEEEIK DNA A B, iEW] Bgl747 € s E R Rk A

/N—3(6xHis br%5). FIF Hind IIIF1 EcoR 1 X84 pET-28a I,
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bp M 1 2 bp
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B 3 EE& Bgl747 B PCR 1= 4 i 5k &
Figure 3 Amplified products of gene
electrophoresis

¥: M: DL2000 DNA Marker; 1. 2: Bgl747 5[
Note: M: DL2000 DNA Marker; 1, 2: Gene Bgl747

Bgl747

bp 1 2 M bp
6119
5369
2 000
1000
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200
100

B4 EHFRAEYIIE A KE
Figure 4 Electrophoresis identification of digested
plasmids

Note: M: DL2000 DNA Marker; 1: pET-28a-Bgl747; 2:
pET-28a-Bgl747 digested by Hind I1I and EcoR 1
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B A AP P s RO, . IR S AT, 4RAS
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Figure S5 SDS-PAGE analysis of Bgl747 recombinant
protein expression optimization

I¥: M: 2 Marker; 1: 37°C. ODgo=1.0, IPTG 0.0 mmol/L
FES(CRIES); 2: 37°C. ODgo=0.6. IPTG 1.0 mmol/L i5F)5
ULHERE; 3. 37 °C., ODgoo=0.8., IPTG 1.0 mmol/L i35 TTERE s
4:37°C. ODg=1.0. IPTG 1.0 mmol/L #&SJFILIERE; 5: 37 °C.
ODgoo=1.0 . IPTG 0.4 mmol/L 535 ULIERE 6:37 °C.ODgoo=1.0 .
IPTG 0.6 mmol/L 535 ITIERE; 7: 37 °C. ODgo=1.0. IPTG
0.8 mmol/L SR UTHERE; 8+ 15 °C . ODgp=1.0 . IPTG 1.0 mmol/L
BEUIERE; 9: 37°C, ODgo=1.0, IPTG 1.0 mmol/L i FJ7 1T
ERE; 10: 40°C. ODgw=1.0. IPTG 1.0 mmol/L 555 TiErE

Note: M: Protein Marker; 1: 37 °C, ODgp=1.0, IPTG 0.0 mmol/L
sample (not induced); 2: 37 °C, ODgy=0.6, IPTG 1.0 mmol/L
precipitation sample after induction; 3: 37 °C, ODey0=0.8, IPTG
1.0 mmol/L precipitation sample after induction; 4: 37 °C,
ODgpo=1.0, IPTG 1.0 mmol/L precipitation sample after induction;
5: 37 °C, ODgp=1.0, IPTG 0.4 mmol/L precipitation sample after
induction; 6: 37 °C, ODgy=1.0, IPTG 0.6 mmol/L precipitation
sample after induction; 7: 37 °C, ODey=1.0, IPTG 0.8 mmol/L
precipitation sample after induction; 8: 15 °C, ODey=1.0, IPTG
1.0 mmol/L precipitation sample after induction; 9: 37 °C, ODgy=1.0,
IPTG 1.0 mmol/L precipitation sample after induction; 10: 40 °C,
ODgpo=1.0, IPTG 1.0 mmol/L precipitate samples after induction

kD M 1 2 3

Bl 6 ZJ|:HZEH Bgl747 B9 SDS-PAGE £ 47
Figure 6 SDS-PAGE analysis of recombinant protein
Bgl747

11 :M: % [ Marker; 1 : & pET-28a 25 2 K4 1 BL21(DE3)
W b 2. ST H4IR pET-28a-Bgl747 [ R #F &
BL21(DE3)4M Ui i 5 3: Bel747 4l

Note: M: Protein Marker; 1: Cell extract of E. coli BL21(DE3)
harboring pET-28a; 2: E. coli BL21(DE3) cell disruption
supernatant containing recombinant plasmid pET-28a-Bgl747; 3:
Bgl747 pure protein
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Figure 7 Optimal conditions and stability of Bgl747
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Note: *: P<0.05
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