Kor. J. Appl. Microbiol. Bioeng.
Vol. 17, No. 5, 407-411 (1989)

Purification and Properties of Extracellular Protease from
Streptomyces rimosus

Kim, Kyung-Mi', Tae-Kyung Lee? and Han-Chul Yang!*

!Department of Food Technology, 2Institute of Biotechnology, College of Agriculture,

Korea University, Seoul 136-701, Korea

Extracellular neutral protease of Streptomyces rimosus producing oxytetracycline was purified
by ammonium sulfate fractionation, DEAE Sephadex A-50 chromatography and Sephadex G-100
gel filteration, and was showed single band on the cathodic gel electrophoresis.

The optimum pH and temperature of the enzyme were pH 8.0 and 60°C, respectively. The en-

zyme was activated about 80% in the presence of Co2+ ion, and strongly inhibited by

Hg2+ s Fe2+

and chelatig agent, EDTA. Molecular weight of the enzyme was estimated to be 12,000. The Km value
of the enzyme of casein as a substrate was 2.7 X 10™‘M.
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Fig. 1. Relationship between protease production and
culture age of Streptomyces rimosus.

The medium was consisted of 2.0% maltose, 0.5%
NH,C], 0.4% yeast extract and 0.2% MgSO0,-7H,0 with
initial pH 6.5.

0.T.C.: oxytetracycline

D.C.W.: dry cell weight
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Fig. 2. Chromatography of the enzyme on DEAE
Sephadex A-50.
DEAE Sephadex A-50 was equilibrated with 0.02 M
phosphate buffer (pH 7.0).
The column was eluted with a linear gradient of NaCl
with 0.02 M phosphate buffer at a flow rate of 36 mi/hr.
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Table 1. Summary of purification of protease from Streptomyces rimosus IFO3441,

Volume Total Total Specific Yield Purification
Step activity protein activity
(ml) (Unit) (mg) (Ulmg) (%) (fold)
Crude extract 277 192404 382.3 503 100 1
(NH )50, 50-70% 6 135308.9 82.25 1645 70 3.27
DEAE Sephadex A-50 24 86714.6 24 3613 45 7.18
Sephadex G-100 23 44383 7.18 6181 23 12
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Fig. 3. Cathodic disc polyacrylamide gel elec-
trophoresis of the purified enzyme.
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Fig. 4. Optimum pH (A) and stability (B) of protease.
A:The reaction was carried out for 10 minutes at 50°C
in buffers of various pH value.
B: The enzyme preparations were incubated at 4°C and
25°C for 24 hours in buffers of various pH value. The en-
zyme assay was carried out under standard condition.
pH 5.5-6.5 Mcllvaine buffer

7.0 Phosphate buffer.

8.0-10 Clark & Luck buffer.
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Fig. 5. Optimum temperature (A) and heat stability

(B) of protease.

A: The reaction was carried out at various temperatures

for 10 minutes.

B: The enzyme solution was incubated at various

temperatures for 10 minutes, chilled and assayed under

the standard condition.
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Table 2. Effect of various metal ions inhibitors on the
protease activity,

Residual activity (%
Metal esidual activity (%)

1 mM 5 mM

100 100
NaCl 100 100
KClI 103 105
CaCl, 103 105
MgCl, 100 109
CoCl,.6H,0 177 188
ZnS0,.TH,0 110 101
FeSO,.7TH,0 24 18
CuCl,-2H,0 56 42
MnCl,.4H,0 86 86
HgCl, 4.1 14
pCMB 93 94
EDTA 1.2 0
Sodium citrate 86 81
PMSF 99 97

The enzyme solutions were preincubated with each in-
hibitor solution (mM) for 10 minutes at 25°C before ac-
tivities measurement and were incubated at 50°C with
pH 7.0 after addition of 3.0 m{ of 0.6% casein solution.
pCMB: p-chloro mercuri benzoic acid

EDTA: ethylenediaminetetraacetic acid

PMSF: phynyl methyl sulfonyl fluoride
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Fig. 6. Estimation of molecular weight by gel filtra-
tion on Sepharose CL-4B.
A: Ribonuclease A
B: Bovine albumine
C: Thyroglobuline
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Fig. 7. Lineweaver-Burk plot of protease.
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