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However, most catalases used in the textile and paper industries are often subjected to high-alkaline challenges which makes it
necessary to develop alkaline catalase. In this study, a catalase from Corynebacterium glutamicum was expressed in
Escherichia coli, and the expression conditions were optimized. The recombinant catalase was purified by Ni-chelating
affinity chromatography, and the recombinant enzyme was characterized. The optimal conditions of producing the
recombinant catalase were: an IPTG concentration of 0.2 mmol/L, a culturing temperature of 25 °C and a culturing time of
11 h. The purified catalase had a specific activity of 55 266 U/mg, and it had a high activity in the pH range of 4.0 to11.5, with
the highest activity at pH 11.0. When treated in pH 11.0 for 3 h, the enzyme retained 93% of its activity, indicating that the
enzyme was qualified with a favorable stability under high-alkaline condition. The recombinant catalase had maximal activity
at 30 °C, and showed a satisfactory thermal stability at a range of 25 °C to 50 °C. The apparent K, and V. values of purified
catalase were 25.89 mmol/L and 185.18 mmol/(min-mg), respectively. Besides, different inhibitors, such as sodium dodecyl
sulfate (SDS), urea, NaN3, B-mercaptoethanol, and EDTA had different degrees of inhibition on enzyme activity. The catalase
from C. glutamicum shows high catalytic efficiency and high alkaline stability, suggesting its potential utilization in industrial

production.
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Fig. 1 Determination of growth curves and intracellular reactive oxygen species of C. glutamicum. (A, B) Growth
curves of C. glutamicum WT and AkatA under pH 7.0 and pH 5.6 conditions. (C, D) Determination of intracellular
reactive oxygen species of C. glutamicum WT and AkatA under pH 7.0 and pH 5.6 conditions.
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Optimization of expression conditions of recombinant catalase in E. coli. (A) SDS-PAGE analysis of

recombinant catalase in E. coli BL21(DE3). M: protein marker; 1: cell supernatant of E. coli BL21(DE3)
(PET21b-katA-C); 2: cell supernatant of E. coli BL21(DE3) (pET21b). (B) Effect of IPTG concentration on KatA
expression. (C) Effect of induction temperature on KatA expression. (D) Effect of induction time on KatA expression.
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Fig. 4 Effect of pH on KatA activity and stability. (A) Effect of pH on the activity of KatA. (B) Effect of pH on the stability

of KatA.
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Fig. 5 Effect of temperature on KatA activity and stability. (A) Effect of temperature on the activity of KatA. (B) Effect of

temperature on the stability of KatA.
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Table 1 Effect of inhibitors and organic solvents on
the activity of KatA

Inhibitors and organic ~ Concentration Residual

solvents (mmol/L) activity (%)
SDS 5.0 85.31+8.06
Urea 10.0 63.94+2.57
NaN3 0.1 67.87+4.46
B-Mercaptoethanol 1.0 51.53+3.20
EDTA 1.0 38.63+3.77
Enzyme solution+ 10:5:3 103.70+3.50

ethanol+chloroform
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Table 2 Comparison of the enzymatic properties of catalases from different sources

pH stability Optimal K Specific activit
Source Optimal pH  (residual activity, temperature m P . y References
(mmol/L) (umol/(min-mg))
pH 11) (°C)
B. subtilis WB600 6.0 nr nr 52.50 34 600 [5]
Acinetobacter sp. YS0810 11.0 ;18"(/: Sl 60 nr 37 318 [6]
0
Geobacillus sp. CHB1 6.0-7.0 nr 60-70 51.10 40 526 [2]
R. sphaeroides 6.0-10.0 nr 54 40.00 55 930 [20]
- 1h
B. subtilis 168 12.0 ~70% 37-42 nr 37 081 [7]
B. subtilis UM1001 4.0-12.0 nr nr 78.00 51 200 [21]
Bacillus sp. F26 110  5730°C,60min 20-40 32.50 14 244 [11]
100%
. 60 min
U. thermosphaericus FZSF03 7.0 70% 60 101.10 219 360 [22]
. 25°C,3h .
C. glutamicum ATCC 13032 11.0 93% 30 25.89 55 266 This study
0
nr means not reported.
F26!*Y | mg 45K Ureibacillus thermosphaericus [2] Jia XB, Chen JC, Lin CQ, et al. Cloning, expression,

FZSFO3P2y st A AL AU B Ko (B, DEBHIASBEST RO
1 A AL SR AR AR K, SIKY H0, A
BEEM S, 1 mmol/L #) KX iZ A 1 gk
FI, M@® Hil Cu®* Xl PESE AN K, TR AR 43
J2: 99%F1 92%

AW FEHG O IR 45 SRR T B 11 3 S Ak Sl
PEAT T SRR IA | Al Ak I o e R A T I R
7% 285 e R I AR SCAR 1) ) o AL R R A 5 Y
HEARRCR, RAFMBRI 20, 78TOl A a4
TP NP A S . AEUR AT ST T8 i 3 SR A R
PRE A TR — 4 e, xR Tk B
BB AL Ry 7= A= BRI, A BRI 5T mT LA 3 22 1)
PEAE A A5 40 s T Belk— 4R it 4R
LR B RALRCR MR E T, 235 B2 T A
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