43 6 Vol.43 No.6

2003 12 Acta Microbiologica Sinica December 2003
RX-17 R1
250100
CM-Sephadex C-50 CM-Sepharose Fast Flow Seph-
adex G-75 Streptomyces griseus RX-17
Rl 6.89% 16.8kD  9.10

Streptococcus mutans Ingbritt pH 70°C 6.6 RI1 50°C
pH6 ~ 9 60C 1h 20.3% Mg'*

't Cu*t Fet CET OPHY B-

Rl
G" G Staphylococcus aureus
Lactobacillus
936 A 0001-6209 2003 06-0758-06

Bacteriolytic enzyme

Muramidase Endopeptidase
N- -L- ' N-acetylmuramoyl-L- alanine amidase
2
Hen egg-
white lysozyme G”
G— 1
RX-17 R1
G" G~ —
1
1.1
Pharmacia Bio-Rad
CM-Sephadex C-50 CM-Sepharose Fast Flow Sephadex G-75 Pharmacia

; Tel 86-531-8362259 E-mail yzzhang@ sdu. edu. cn
1978 -
E-mail gwren@ sina. com. cn

2003-01-06 2003-07-15 © PEREREME DN RFATIESMIEE http://journals. im. ac. cn



6 RX-17 R1 759
Marker 14.4 ~ 94.7kD
pH3.5~10
1.2
Streptomyces griseus RX-17 Streptococcus mutans
Ingbritt “ Rl "
RX-17 3
1.3
R1 o ImL R1 5mL Smmol/L
- pH5.6 ODsg, 0.7 ~0.8 55°C
10min 10min OD 0.001  ODs,
U/mL = O0Dy,;,-0D,y,, % 1000 x /10
Shugar ImL
Sigma SmL 0.1mol/LL PBS pH6.5 OD,, 0.7
30°C 10min 10min OD 5, R1
1.4
Lowry °
1.5
SDS-PAGE 12% 5%
IEF
2
2.1 R1
2.1.1 25~70% RX-17
Smmol/L PBS pH7.5 10000 4°C
Smmol/L. PBS pH7.5
2.1.2 CM-Sephadex C-50 CM-Sephadex C-50 2.6cm
x 25¢cm Smmol/L. PBS pH7.5 5 0 ~ 0.6mol/L NaCl
18ml/h — R1  NaCl 0.15mol/L
2.1.3 CM-Sepharose Fast Flow R1 4°C Smmol/L. PBS
pH7.2 CM-Sepharose Fast Flow 1.0cm x
10cm 0 ~ 0.2mol/L. NaCl 24mlL/h Rl NaCl
0.12mol/L
2.1.4 Sephadex G-75 R1 PEG20000
20 4< Smmol/L. PBS pH7.5
Sephadex G-75 1.6cm x 100cm 5@8%{;}:«5%%;@%&%%m;gzﬁzgga - 9ml./h
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SDS-PAGE 1 R1
S . mutans Ingbritt 1
1 RX-17 R1
Table 1  Purification of bacteriolytic enzyme R1 from S. griseus RX-17
Total Total Specific Activity recovery Purification
Step
protein/mg activity/ x 10°U  activity/ U/mg 1% fold
Crude extract 4250 350 82.4 100 1
Ammonium sulfate 704 221 314 63.1 3.81
CM-Sephadex C-50 9.45 46.5 4921 13.3 59.7
CM-Sepharose FF 3.82 36.2 9476 10.3 115
Sephadex G-75 2.37 24.1 10169 6.89 123
kD 1 2 2.2
974 —
o 2.2.1 SDS-PAGE
16.8kD 1 IEF 9.10
43.0—
R1
o 2.2.2 0 ~ 100°C R1
Smmol/L - pH5.6 S . mutans Ing-
201 — britt R1
. ~<—16.8kD S . mutans Ingbritt 70°C
' 50°C 1h R1 86.5% 60°C 1h R1
1 R1 20.3% R1
SDS-PAGE 2.2.3 pH pH Smmol/L
Fig.1 SDS-PAGE of
pH - -
bacteriolytic enzyme R1 )
| Marker 70°C Rl S. mutans Ingbritt pH
2. Bacteriolytic enzyme R1. 6.6 pH6 ~9 R1 4°C 24h
pH3 20% ; -
pH2.4~3.6 pHS8.6 ~10.4 4C 24h R1
2.2.4
Immol/L. 4°C 1h R1 S . mutans Ingbritt 2
Mg* Rl Ca’* Ba™*
R1 EDTA 8-

B_
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Table 2 Effect of some metal ions and compounds on R1

Metal ions/ 1mmol/L

Relative activity of enzyme R1/%

Compounds/ 1 mmol/L

Relative activity of enzyme R1/%

MgCl, 150 EDTA 61.9
CaCl, 98.8 8-Hydroxyquinoline 91.0
ZnCl, 0 Sodium pyrophosphate 33.8
CuCly 0 Hydroxylamine hydrochloriae 38.9
MnCl, 82.9 Monoiodoacetic acid 32.0
CoCl, 40.8 2-Mercaptoethanol 148
BaCl, 97.3 SDS 118
FeSO, 0 Triton X-100 0.1% 138
CdSO, 0 Tween-80 0.1% 106
AgNO, 31.8 Sodium deoxycholate 114
Pb CH;COO , 0 Control 100
2.2.5 RI G" G R1
AS1.267 100
3
3 R1
Table 3 Bacteriolytic spectrum of enzyme R1 on some bacteria and yeasts
. . Relative activity/ %
Microorganisms

Bacteriolytic enzyme R1

Hen egg-white lysozyme

Micrococcus lysodeikticus
Staphylococcus aureus
Sarcina lutea
Streptococcus cremorts
Streptococcus faecalis

Bacillus subtilis

Bacillus sphaericus

Bacillus pumilus
Lactobacillus bulgaricus
Lactobacillus brevis
Brevibacterium ammoniagenes

Escherichia coli

Pseudomonas aeruginosa
Alcaligenes faecalis

Streptococeus mutans

Streptococcus sobrinus

Streptococcus downet
Saccharomyces cerevisiae

Candida tropicalis

AS1.267
AS1.282
AS1.193
AS1.9
AS1.101
AS1.338
AS1.88
AS1.930
AS1.940
AS1.1482
AS1.12
AS1.925
AS1.1128
AS1.77
AS1.1129
AS1.924
Ingbritt
MT8148
BHT
HS-1
OMZ176
OMZ175
Mfe28
AS2.295
AS2.1001

100
475
7.09
250
79.5

261
124
156
481

490
86.6

117
41.7
486
653
651
632
643
639
422

© PERFEMEDMRAHTKSHED http:

100
0
16

6
28
35
12

4
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
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Purification and Some Properties of Bacteriolytic Enzyme R1 from
Streptomyces griseus RX-17

Zhao Xin Ren Guangwen Tu Xiaoping Zhang Yuzhen"
State Key Laboratory of Microbial Technology —Shandong University  Jinan 250100 China

Abstract Bacteriolytic enzyme R1 was purified to electrophoretic homogeneity with the recovery of
6.89% activity by ammonium sulfate precipitation CM-Sephadex C — 50 CM-Sepharose Fast Flow
and Sephadex G-75 chromatography from the culture supernatant of Streptomyces griseus RX-17. The
molecular weight and PI of R1 were 16.8kD and 9.10. The optimal temperature and pH for R1
against Streptococcus mutans Ingbritt were 70°C and 6.6 respectively. Below 50°C and at range pH
6~ 10 RI was stable. While treated at 60°C for 1 hour the residual activity was only about
20.3% . Zn*" Cu’* Fe’* Cd** and Pb’* could completely inactivate the enzyme. Chelating
agents hydroxylamine hydrochloriae  Monoiodoacetic acid inhibited the lytic activity against Sirepto-
coccus mutans Ingbritt whereas Mg’ *  2-Mercaptoethanol and some surfactants could stimulate the
activity. The enzyme had a broad bacteriolytic spectrum against many G* G bacteria which were
resistant to egg-white lysozyme. Especially high activity was shown on Streptococcus mutans — Staph-
ylococcus aureus and Lactobaillus .

Key words Streptomyces griseus  Bacteriolytic enzyme Purification and properties  Streptococcus

mutans
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