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4

Omol/L

1mL/min

2.1.6 Superdex200 HR 10/30

Superdex200 HR 10/30

pH7.0  0.02mol/L - 0.4ml/min
SDS- 180p¢
130pg 50pg Spg 3pg 0.3pg
1 86000 ’
5 6 M
kD
Lo —07.4
Sal —66.2
—43.0
w —=31.0
R
SDS-PAGE
Fig.1 SDS-PAGE patterns of samples from different steps of purification
M. Proteins marker 1~ 6. Correspond to steps 1 ~ 6 in table 1.
1
Table 1 Purification of thermostable catalase from recombinant E . coli UM2-1
S Total protein Total Specific activity Activity Purification
te]

P /mg activity/U / U/mg recovery/ % fold
Crude extract 5339.1 445871.6 83.5 100.0 1.0
Heat treatment 3651.3 439629.3 120.4 98.6 1.4
Ammonium sulfate 398.9 388073.3 972.9 87.0 11.7
DEAE-Sephadex A-50 21.0 206422.0 9829.6 46.3 117.7
Phenyl-agarose 7.9 80091 .8 10138.2 18.0 121.4
Superdex 200 2.8 43761.5 15629.1 9.8 187.2
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Fig.3 Thermal stability of recombinant catalae
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Fig.4 Effect of pH on activity 5 pH

Fig.5 pH stability of recombinant catalase

2.2.5 2.55 7.5 10 12.5 15mmol/L.  H,0,
Lineweaver-Burk 6 K 7.75mmol/L 'V,

m max
P 3
min~ - mg K 7.5
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0.0018 2.2.6
0.0016 |
2 0.0014 |
3 0.0012 | 39p1g/mL 2h
3 0.0010 [ )
= 0.0008
0.0006 | ¥y = 0.0031x + 0.0004
0. 009 g
< oo = 0919 Zn’" Ba’® Mn** Immol/L
-0.2 70 0.2 0.4 0.6 KCN - NaN;
1/8 S:mmol/L,
/ mmo N32 S2 04
6 50mmol/L. EDTA
Fig.6 Lineweave-Burk plot of the recombinant catalase
2
3 Table 2 Effect of some compounds and metal ions on activity
Compounds and ion Concentration/ mmol/L. Relative activity/ %
control / 100.0
Cu** 1 106.8
Fe?* 1 11.4
Fe'* 1 9.1
In’* 1 0.0
5 Co** 1 90.9
2.2~2.7% 10 4 et | o7
Ba®* 1 0.0
4 6 Ca®* 1 40.9
Mn?* 1 0.0
4
3.5% 10 EDTA 10 100.0
50 100.0
2 KCN 0.01 22.7
0.1 6.8
4
x 1
8 0 NaN; 1 40.9
10 0.0
Na, S, 0y 1 80.5
2-Mercaptoethanol 1 0.0
10% ~ 20%
50%
120
pH 70°C pH7.0
Thermus
Novozyme
GMO

7n’t Ba’* Mn’* 1 mmol/L
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Purification and Properties of Thermostable Catalase in Engineered E . coli

Wang Fanqing Wang Zhengxiang Shao Weilan Liu Jiquan Xu Chengyong Zhuge Jian
Key Laboratory of Industrial Biotechnology —Ministry of Education  School
of Biotechnology ~ Southern Yangtze University Wuxi 214036  China

Abstract A thermostable catalase in engineered bacterium E . coli was purified to electrophoretic
homogenenity by heat treatment ammonium sulfate fractionation precipitation DEAE-AS50 ion ex-
change chromatography HiPreps 16/10 Phenyl hydrophobic interaction chromatography and Super-
dex200 HR 10/30 size exclusion chromatography with 187.2-fold purification and 9.8% recovery.
The optimum reaction temperature and pH of this recombinant catalase were 70°C and 7.0 respec-
tively. The catalase is stable below 60°C and at pH range 3 ~ 8. The residual activity of the catalase
was about 60% after treated at 70°C for 60 minutes and 80°C for 10 minutes. The apprant K,, and
|4

max

value of the catalase were 7.75 mmol/L and 27.8mmol min™" mg™"' respectively. The affects
of some metal ions and compounds on this enzyme were shown. Zn’* Ba’* Mn’" of lmmol/L
could completely inactivate the enzyme EDTA of S0mmol/L had no affect on activity.

Key words Recombinant E . coli Catalase Purification Properties
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