%16 % 5 6 ] JEg I R Vol. 16 No.6
2025 43 Journal of Food Safety & Quality Mar. , 2025

DOI: 10.19812/j.cnki.jfsq11-5956/ts.20250110008
SRR FIWEM, JEr, ML, 5. nTREARS e vE v 04 B4 0B A S R IR R S SR oS (0], & 484 e /o il
2, 2025, 16(6): 232-238.

WANG JH, PANG L, TIAN H, et al. Induced expression and enzymatic properties of recombinant bacterial laccase degrading
sulfadiazine [J]. Journal of Food Safety & Quality, 2025, 16(6): 232-238. (in Chinese with English abstract).

=

nJ i e 1% o 2H AN A RIS S Ak M
it~ PEFE 52

4w, ok ozt wmoal Eag!, HAAEL L T, &Y
(1. WL R R ER R R, Kb 410128; 2. Wi R RFFE 0%, Kb 410128)

W E: BRI EAAER IS SRR KRR, 4 4 DA B R R e BT A R R RCE
FiE O OAUHRE SRR R LR TSR 7S R DL S -B-D- 3 A8 2 FL M (isopropyl
B-D-thiogalactopyranoside, IPTG) ¥ BE X i 3Rk 1t (52 ) o 38 2 pH I BE TR 7 TRT ) 6 2 200 A1 12 Tl 1o Tl 2 o
PEATERIY . SRR 24 h T 2 2 T 12 A0 X0 i g W I 1) R A 3538 50% o 0 2B A BT Tl 7E K FF 18 BL21 (DE3)HH
FBE R IR A B RIRE 16 °C, % SHE] 16 h, IPTG ¥ 0.2 mmol/L. #%i& pH A 3, 7E pH N 7 I, &
PEIGF, 6 hEHE A H] 150%; fid it 80 °C, TERE A 70 CCRF#ER & M IF, 1 h# @3] 120%, ~E izl
6 ho LI ASHIFSY Jhy 24 T VAR L i g W A 2R A ) I AR T SRR SR, O AR S LA ol Y
TEFEN B T PSR -

KBRIA: NP, BEIRWENE; BUAERREM SRR MM R

Induced expression and enzymatic properties of recombinant bacterial
laccase degrading sulfadiazine

WANG Jing-Han', PANG Li*, TIAN Hong', ZHAN Yi-Ya', YI Yong-Zhen',
XIA Bo'", LIU Xia'"

(1. College of Food Science and Technology, Hunan Agricultural University, Changsha 410128, China;
2. College of Horticulture, Hunan Agricultural University, Changsha 410128, China)

ABSTRACT: Objective To investigate the induced expression level and enzymatic properties of recombinant
bacterial laccase and to improve the degradation efficiency of sulfadiazine antibiotics by bacterial laccase. Methods In
this study, the effects of induction temperature, induction time, and concentration of isopropyl
p-D-thiogalactopyranoside (IPTG) on enzyme expression were investigated by one-way experiments. The enzymatic

properties of recombinant bacterial laccase were also investigated by both pH and temperature. Results The
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degradation of sulfadiazine by recombinant bacterial laccase at 24 h was 50%. The optimal conditions for the

expression of recombinant bacterial laccase in Escherichia coli BL21 (DE3) were as follows: Induction temperature

of 16 °C, induction time of 16 h, and IPTG concentration of 0.2 mmol/L. The optimal pH was 3, and the stability was

best at pH 7, with the enzyme activity reaching 150% in 6 h. The optimal temperature was 80 °C, and the thermal

stability was best at 70 °C, with the enzyme activity increasing to 120% in 1 h. The half-life was about 6 h.

Conclusion This study provides an experimental basis for the application of bacterial laccase in the degradation of

sulfadiazine antibiotics and lays down a theoretical basis for the future study of its potential application in the industry.

KEY WORDS: bacterial laccase; sulfadiazine; antibiotic degradation; heterologous expression; enzymatic

properties; protein concentration
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Table 1 ImageJ grey scale analysis of SDS-PAGE electrophoresis
results at protein purification
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Fig.2 SDS-PAGE plots of recombinant laccase solution after
His-tag purification
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Fig.3 Degradation rate of sulfadiazine by recombinant
bacterial laccase
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Fig.4 Effects of different induction temperatures on enzyme
expression quantity
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®2 Image] RENNARIESEET SDS-PAGE HKEER
Table 2 ImageJ grey scale analysis of SDS-PAGE electrophoresis
results at different induction temperatures

Vgl K XEANKEE Rk BOE)E &

JE/°C RRhlE i3 A
12 11016 41.949 168 462109
16 11016 92.118 194 1014776
28 11016 89.427 187 985152
37 11016 60.689 178 668552
42 11016 105.02 204 1156901

kDa M L1 L2 L3 L4 L5 L6

7£: M. Maker; L1. 4 h; L2. 8 h; L3. 12 h; L4. 16 h; L5. 20 h; L6. 24 h,,
&5 5 [0 i 2k o 19 5 )
Fig.5 Effects of different induction times on enzyme
expression quantity
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Table 3 ImageJ grey scale analysis of SDS-PAGE electrophoresis
results at different induction times

4 3760 10.635 86 39987
8 3760 21.008 112 78989
12 3760 55.031 152 206916
16 3760 78.727 165 296014
20 3760 47.529 152 178710
24 3760 53.319 154 200478

2.3.3 IPTG Wk B x££ 4048 SDla A B0
WM B2, ARIRIFST D &IEH IPTG WK
TE 0~1 mmol/L Z[8] KR S ¥ KRIGAT B B A KR & A J bk
VERRS2T il 6 f7i, IPTG 1 0.2 mmol/L i, )i #
ISER T HABLL, KR Hte THAMMAL, ks
IPTG ¥4 0.2 mmol/L $HFT)5 £25256 .
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241 kiE pH A= pH #2571k
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JEY, FE pH N 3 BB BEE 35 2 iy, HOAR S 2R AT R

Bt (pH 4.2) 1 B0 BRT 8 1 o i R 520 4 A Al 0 1t 7 T
W TAEZ AT SEA b T S s R, R AT R
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& pH AR . B 7b 7R, 1 h B, 3 4 pH 44 FEAE
it SDla RN FoE NS . 7E pH 7 254 T, TS B B2 by )
[B] A SE TG, 3 b BRTHG J5 2218 T F%, 6 h B ESE {5
150%. 1 pH 2 1 pH 3 SR 4 MBS AR fb e i, =
LR B, TG B . 6 h B, pH 3 AYBEHS T pH 2, i
A 50%.

kDa M L1 L2 L3
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L6 L7 L8

VE: M. Maker; L1. #5577; L2. 0.05 mmol/L; L3. 0.1 mmol/L;
L4. 0.2 mmol/L; LS. 0.4 mmol/L; L6. 0.6 mmol/L;
L7. 0.8 mmol/L; L8. 1.0 mmol/L,
€ 6 IPTG i i X R 3k ik B 50
Fig.6 Effects of different IPTG concentration on enzyme
expression quantity

# 4 Imagel KESHFE IPTG ;KE T SDS-PAGE H k&R
Table 4 ImageJ grey scale analysis of SDS-PAGE electrophoresis
results at different IPTG-induced concentration

IPTG Y bk X3 P K R KIEJG

/(mmol/L) BEPEE KE RERLR
0.05 1932 34.66 145 66964
0.1 1932 29.128 132 56275
0.2 1932 65.651 170 126837
0.4 1932 61.365 170 118557
0.6 1932 41.32 157 79830
0.8 1932 61.205 167 118279
1.0 1932 33.165 144 64074
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B 8 Wosi X AR M SDla 1520 . LL ABTS
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R Ve A0 T At 2E AT s R ). 414 HG SDla 78
70 °CHNEA | h 5 S A BT, R E 120% R E, HiJe%
Wi R, 7E 6 h kB RE . 7E 80 °CAHl 90 °C, BEHEZALiE
P, B NPT ] A RE A, WS B AR, 76 3 h NIk
Pty EAEEM SDla 7E =R TP N# 1 h ISR,
TEANRETE w2 il A B (] A 7E
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