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HE' C2* Mg"
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Chitin ~ N-  D- 14

! Chitinase EC3 2 - 14
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1
1.1
Enter-
obacter aerogenes '
1.2
0.5¢g 0.05g MgSOs 7H,O 0.17g KH,PO, 0.14¢
1.8¢ 100mL pH7.5
0.47¢g 0.18¢ 0.01g 0.34g

NaCl 0.18¢g NH4 ,S0, 0.035¢ MgSO,- 7H,O 0.0lg KH,PO, 0.05g
100mL pH7.6
38C 150r min 38h

1971 -

1999-11-15 2000-05-13 .
© PERFREHBEDFRMATIRKSHIESS http://journals. im. ac. cn



1.3
Roberts ! DEAE- 32 Sephadex
G-100 Whatman SDS Sigma
E. merk Tris  Promega N N'-
Fluka
1.4
Antonio  Masarus 2130, 5mL 0.5mL
50T th  DNS M U 50C
1p2gN- NAG
1.5
Bradford 1
1.6
PAGE SDS- SDS-
PAGE 10
1.7
1.7.1 4C 10 000r min 30min
NH,; ,S0, 90% 4T 10 000r min 30min
pHS8.0 0.1mol L Na,HPO,-0.05mol L
1.7.2 DEAE- DE 32
DEAE- 2.5cm X 20cm 0~0.8mol L NaCl
30mL h
1.7.3 Sephadex G-100 pH6.0  0.1mol L Na,HPO;-
0.05mol L PEG 20 000
Sephadex G-100 2.5cm X 100ecm 10mL h
PEG 20 000
4T
1.8
1.8.1 SDS-PAGE
1.8.2 K,
Linewear-Burk K, 1B
1.8.3
30min
1.8.4 pH pH3~12
pH 50C
4h
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1.8.6
Smmol L
2.1
1 DEAE-
Sephadex G-100 17650U mg 15.22
17 % SDS-PAGE 1

1
Table 1

Purification of chitinase from Enterobacter aerogenes

o Total protein
Purification procedure

Total activity — Specific activity

Purification  Activity recovery

mg U U mg fold %
Crude extract 590.00 6.84x10° 1.16x10° 1.00 100
NH, ,S0, precipitation 250.24 5.13x10° 2.05%10° A7) 75
DEAE-cellulose chromatography 49.86 3.31x10° 6.64x10° 5.72 48
Sephadex G-100 Chromatography 6.59 1.16%10° 1.77%10* 15.22 17
2.2
2.2.1 SDS-PAGE
42.5kD 2
i 5.20
97400 r
66.200
43.000
31.000
4.00 IR S N T NN SR TR N T N
0.2 0.4 0.6 0.8 1.0 1.2
20.100 Relative mobility
14.400
2 SDS-PAGE
1 SDS-PAGE Fig.2 Molecular weight determination of chitinase
. . . . by SDS-PAGE Standard protein
Fig.1 SDS-PAGE pattern of purified chitinase

1. Molecular weight markers

2. Purified chitinase.

1. Rabbit phosphorylase b 97400

2. Bovine serum albumin 66200

3. Rabbit actin 43000

4. Bovine carbonic anhydrase 31000
5. Trypsin inhibitor 20100

6. Hen egg white lysozyme 14400
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2.2.2 K, Linewear-Burk K,,
2.88mg mL 3
2.2.3
55C 35C ~55C 4h 70°C

4
10 - 100k 2
80
s T
~
Zeof
é I o
<
g 40 1
: 0t
20 -
L1 0 I
1 1 L 1 L 1 L L L 1 L 1
-0.4 0 0.4 0.?/[5]1.2 1.6 2.0 20 20 10 50 50 70 30
t/C
3 Linewear-Burk 4
Fig.3 Linewear-Burk polts of chitinase Fig.4 Effect of temperature on the activity
and stability of chitinase
1. Enzyme activity
2. Relative stability.
2.2.4 pH pH 6.0
pH>9 pH<4 pH4~9 5
2.2.5 0.2mol L NaCl
2.2.6 2
Zn’" Ba’t Ca®t  Mn?' Hg®" Co?t
Mg?*
2
Table 2 Effect of meta lions on chitinase activity 100 [
Meta lions ™ Relative activity % I
R 80
Control 100.0 N
Hg' 15.2 £
Co’ 20.0 5 60
Mg?* 37.5 2 |
K* 65.2 & 4or
F&* 67.2 i
Cu** 80.0 20+
Na* 85.0 3
+ (4] 1 | 1 | | | ! | ! | | |
A’({ N 95.4 2 4 6 8 10 12
Fé 114.0 Pl
Mr?* 140.0
2+
Ba7 ’ Fig.5 Effect of pH on the activity and stability of chitinase
In’" 166.0

* Smmol L
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pH

. 1981 2 91~94.
Monerale ] Reese E T. Can J Microbiol 1969 15 689~696.
1992 22 4 323~327.
1996 15 4 306~308.
1993 20 3 156~160.
1995 35 6 427~432.
1996 36 2 103~108.
1997 24 2 84~88.
1994 34 1 14~19.
10 . 1997 34 5 693 ~698.
11 Roberts W Selitrennikoff C. J G Microbio 1988 34 169—~176.
12 Antonio R Ulrich M Roland B ez al.J Bacterial 1992 174 11 3450~3454.
13 Masaru M Akira O Tamo F et al. Agric Biol Chem 1990 54 4 871~877.
14 . . . 1997.
15 Bradford M M. Analytical Biochemistry 1976 72 248~254.
16 Ausubel F M Brent R Kingston RE ez al. Current Protocols in Molecular Biology. USA John wileg & Sons Inc.
1997. 10.2.4~10.6.8.
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PURIFICATION AND PROPERTIES OF CHITINASE FROM
ENTEROBACTER AEROGENES

Tang Yaxiong Zhao Jian Ding Shihua Liu Shigui Yang Zhirong
National laboratory of Grassland Biological Control — Sichuan University Chengdu 610064

Abstract A bacterium producing chitinase was isolated from the dead body of Gymephorap rucer-
gensis. A chitinase was isolated from the culture of E. aerogenes and purified by means of ammoni-
um sulfate precipitation DEAE-cellulose column chromatography and Sephadex G-100 column gel
filtration. The purified chitinase showed homogeneity on the native polyacrylamide gel electrophore-
sis. Its molecular weight was estimated to be about 42.5kD by SDS-PAGE. The optimum pH and
temperature for hydrolysis of chitin were 6. 0 and 55C respectively. Michaelis constant was 2.

88mg mlL. Different metal ions showed different effects on the chitinase activity The chitinase ac-
tivity was enhanced by Zn?’" Ba’" Ca’" Mn®" and was strongly inhibited by Hg? "™ Co** Mg .
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