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Characterization of a Novel S—glucosidase SmBgI3A from
Sporocytophaga sp. CX11

FEI Songyu, WANG Ziyi, JING Xiaofeng, YANG Fan, CHEN Xiaoyi", LI Xianzhen
(School of Biological Engineering , Dalian Polytechnic University , Dalian 116034, China )

Abstract: A B-glucosidase gene SmBgl3A, which might play a key role in cellobiose degradation
and utilization, was screened from Sporocytophaga sp. CX11 genome through the analysis and
comparison of expression level. The gene contains 2 283 bp and encodes 760 amino acids. The
encoded protein of SmBgI3A has 46.76% homology with the B-glucosidase BoGH3B from
Bacteroides ovaius. The gene SmBgl3A was heterologously expressed in Escherichia coli. The
electrophoretically pure recombinant protein SmBgI3A was achieved by the purification of crude
enzymes using Ni-NTA affinity chromatography, and the relative molecular weight of recombinant
protein was consistent with the theoretical value (8.12x10%). Characterization of enzymatic properties
showed that the optimum temperature and pH of SmBgI3A were 35 ‘C and 6.5, respectively. When
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the pH value was 5.0~7.0 and the temperature was below 40 ‘C, SmBgI3A was stable. In addition,
SmBgI3A showed good NaCl tolerance. The optimal substrate for SmBgI3A was pNPG, and the
specific enzyme activity with pNPG as substrate was 14.74 U/mg. K, and k., of SmBgI3A towards
pNPG were 10.88 mmol/L and 46.72 s, respectively. SmBgI3A is a novel enzyme with excellent

enzymatic properties, further expanding the kinds of B-glucosidase and laying a foundation for the

enzyme application in cellulose degradation, food industry and other fields.

Keywords: p-glucosidase, GH3 family, Sporocytophaga sp. CXI11, heterologous expression,

enzymatic properties
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Table 1 Primers for real-time quantitative PCR

514 4 B I3 (5—37)

RTSmBgl3A -F ACAAATGGGAGTGGCGAC
RTSmBgl3A-R CTTTACCTGTTCTTGGGGCG
RTSmBglIA-F GGGTAAGGGACATTCTATTTGGG
RTSmBglIA-R AACCTGAAGTTGGGCACATTTAG
RTSmBgl3E-F GGAGAGCTTATGACTTATGATC
RTSmBgl3E-R TACCGTTTCCTGACCACTATGC
RTSmBgl3C-F CGAACACTTGATACTTCTGGG
RTSmBgl3C-R AACAGGTTTAGGTAGCAGGTC
RTSmBgl3D-F ATCTTATGGGAGGACGACC
RTSmBgl3D-R GCAGACTTAGGAAACGAAAC
RTSmBgl3B-F TCAGAACTTAGGAATTGGAGC
RTSmBgl3B-R CATAGTGGTTGTCTACCTACGTC
RTSmBgl3F-F TACCATCTTTCCGCACAACATC
RTSmBgl3F-R CGTTTCATAATACCTTCCCCAG

1.3.4 B-7# # # % # SmBgl3A & & & & 5] 5 #
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novopro.cn/blast/blastp.html) 717 J5 51 [F] ¥4 L XS
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clustalo/) #4722 5 )7 51 LL X, 3 F H ESpript Ak 55 #%
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GEZZLERCEES RN
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CX11 &[5 2H v B— ) %3 B 1 i SmBgl3A 1) K& A I
RIKFAR pET-28a(+) WY 2 seFEALL, BT EUF5 19
SmBgl3A -F(CAGCAAATGGGTCGCGGATCCCAAAA
TCAGGATCAAAAGATTG) K 5|4 SmBgl3A-R
(GTGGTGGTGGTGGTGCTCGAGCTATTTAAACGAA
ATGATCACC) . WL E[F 2 DNA AR, #4T PCR 4
o YRR 95 CHUEYE 5 min,95 CAEHE 30 s,

LRSS LR ASIL 2023 FE 425511




RESEARCH ARTICLE

FEI Songyu,et al: Characterization of a Novel B —glucosidase SmBgI3A

from Sporocytophaga sp. CX11

54 CiB k 30 5,72 CHEfH 2 min, fE 3 30 K ; i 5
72 CHEMR 10 min, w1 HEAS 2] H W 5 B, L1 H Ok
(1) - FE T H i 5 B 519, A RF—clone
(restriction —free clone) % AW H () v Bt v & &
pET-28a(+) 3k I, Ffi/E M 1.5 wL A BR 9% 9 1)
Mg Dpn 1 WHALAHR ,37 CR I 10 h DL &, 75 344
B B SR AR A R F < 5 A 2 KA AT
P DHSou /2% 52 25 4 b, Bk 50 BH o 5% 46 7, il D) 56
UE IE A J5 326 000 1 00 465 SR Bb X 1E i B 2 4 R 4
SEIEH
1.3.6 F 41 B-# & 45 8 SmBgl3A £ X M ATH +
FoiR W S e IE A I A ORIV R Ak = K AT
W BL21(DE3) B3z S A, PR HUPH M % b+ 3% 4
AU RO E B A AL 4 R 2 LB B R AR (8
LR E 30 we/mL AR ANE ) ,37 °C.200 r/min
RS BRI 2% (PR FRZ0 0 5 Rl 4 A
LLB & W 15 35 %5 )37 °C 200 r/min 35 3% & ODgo M
0.6, MIAZLHSE N 1 mmol/L iy IPTG, 16 Cid &K i
516 h,
1.3.7 £ B-# & #53 8 SmBgI3A #9464t HA
KIS &5 WCE R A, 1 pH 8.0 By %z
WE B R RGHAE &SRR, T 4<C
ZMF,10 000 g B> 20 min, b ¥ & B A A B R,
FIH Ni-NTA & FZ b f74ifl

afifb ok 1] AKTA P Baife 240, 1 5 AR
TR 45 45 28 h (0 mmol/L PEM: 500 mmol/L NaCl
50 mmolL. NaH,P0,-2H,0,pH 80)-F-# % 4t (2 mL/min ) ,
KK 5 AR B &5 & 2 oh il . T8 TR 2% v i
(30 mmol/L. Bk Mt 500 mmol/LL. NaCl .50 mmol/L
NaH,PO,-2H,0,pH 8.0) J& ¥ i 2% #h i (250 mmol/L
Bk 500 mmol/L. NaCl .50 mmol/L. NaH,PO,-2H,0,
pH 8.0) Ve Wi 4 BT, AR VR I . 4 91 R R TV S
Ve AT SDS-PAGE Kl , A | Bradford 20
AT R
1.3.8 F 4 B-H & 45 B SmBgl3A #9875 /il &
VLK fif§ 5 2% 5k —B—D— M g 4 25 B 17 (pNPG) M IR W)
W 7€ SmBgI3A 1 [ 1% J1, F MR R ALEE 250 pl
1.25 mmol/L pNPG F1 250 wL B # ,35 °C 2 Wi
30 min J&, 1A 1 mL 1 mol/L Na,CO; &1k = Jvj | 7F
405 nm AMAGINIE G, LAKTE B R 2 o B
B E 3 TR,

fifg i Sy i X . 7E pH 6.5, 35 C&MUF &

Oy K ffk pNPG BT H 1 umol pNP FiF 75 8 1Y) Jif
J1U,

DLEF2E B R I I SmBgl3A WY RIS 71, )
7R R AL FE 250 wl 1 g/dL £F 4 85 A 250 Wl il
W ,35 CN 30 min J5, 7K 10 min 28 1E 0,
10 000 g &30 5 min, B EIE W, FHTES - €438 2
JE A 0 A UL BT AR E R
10 WL, W s M 8 0.4 mL/min, F AR FL 2 % 98%
) 200 mmol/L NaOH WEJBE , 73 M1 A S 47 A% 1 s Ay
30 °C, PAKIEHEAIES AR BA s E 3 4 F
(=

it 1% 77 B0 5 S AE pH 6.5 .35 CA&MF R, 543
BROK 27 4 " BE RO 1 wmol %5 B T T 2 A Al
®EHAN1U,

DL 0 52 SmBgI3A ARG A1, B R &R
£ 250 pL 1 g/dL WIS A1 250 wL B, 35 CI
B 30 min Ji& , ¥ /K7 10 min & 1E 0, 10 000 g 25
£ 5 min, B 150 pL BiE 5 200 pl #9 DNS i 5
BA,EW 5 min, %25 1 H P A 900 wl 7%
TRK  TE 540 nm MK IROGRE . DLRTE 8 F B AR =S
PO R RS 3 A PATRE

it 1% 71 B 5E S AE pH 6.5 .35 CARME R, 44)
B g B 1 umol 348 JEURE i 75 L A il
1U,

1.3.9 &1 8% #4535 B SmBgI3A B 5 R & AT

1)SmBgl3A #5 3 s 7 ik B A AR S M 0 I
£ 25~80 C, HEW 5 CIER — AW A, F 50
mmol/L Wi R 5 2 th % W (pH 6.5) | I & Wi % 77
DL KA N 100% , 43590330 A R E F 60 40 X il
6 71, DAL 22 SmBgl3A 119 fe3d 520 T

¥ SmBgl3A il £ (1 43 ) 7E 25~80 C &1 F
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Fig. 1 Relative expression level of 8 —glucosidase genes
from Sporocytophaga sp. CX11 in different carbon

sources
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Table 2 Substrate specificity of SmBgI3A
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Table 3 Kinetic parameters of SmBgI3A
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