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A crystalline alkaline protease- producing Steptomyces sp. YSA-130 was isolated from soil in
alkaline medium(pH 10.5). The optimum culture condition of Streptomyces sp. YSA-130 for the
production of alkaline protease was as follows; 2.0% soluble starch, 1.0% soytone, 0.3% K,HPO,,
0.02% MgSO,7H,0, 0.8% Na,CO,;, pH 10.5, 30°C, and 72 hr. The alkaline protease from the
culture broth of Streptomyces sp. YSA-130 was purified about 24 folds by ammonium sulfate
precipitation, dialysis, DEAE-cellulose ion exchange chromatography, gel filtration on Sephadex

" G-75 and crystallization.

Optimum temperature and pH of purified enzyme were 60°C, and 11.5. Temperature and pH
stability of purified enzyme were 50°C, and 5.5-12.0. Calcium ion was effective to stabilize the en-
zyme at higher temperature. The molecular weight of the purified enzyme was approximately 30,000.
The purified enzyme was inactivated by diisopropyl flurophosphate(DFP) but not affected by metal
ion, EDTA, sulfhydryl reagent and stable detergent.
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Fig. 1. Scanning electron microscope of the isolated
strain YSA-130 (x 10,000).
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Table 1. Physiological and biochemical characteristics of the
isolated strain YSA-130.
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Table 2. Effect of various carbon sources on the
alkaline protease production.

Factors Characteristics

Oxygen requirement +

Gram staining +

Catalase production +

Hydrolysis of starch +
gelatin +
casein +

Litmus milk test -
Decomposition of xanthine -
hypoxanthine -
tyrosine +
Urease test Slightly sensitive
Streptomyein susceptibility Sensitive (5ug/ml)
Nitrate reduction -

Acid formation -

Melanine pigment formation +
pH 7.5 pH 10.0
NaCl tolerance 5% ++ ++
% ++ ++
9% + +

12% - +
15% - -

Utilization of carbon compound
Glucose + +
Xylose - -
Arabinose v A%
Rhamnose - -
Fructose - -
Mannitol + +
Inositol - -
Galactose + +
Sucrose - -
Raffinose - -
Salicin - -
Sorbitol - -

* V: variable
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Carbon source Enzyme activity

Final pH )
(2.0%, wiv) (unit/ml)
Xylose 9.3 134
Glucose 9.5 201
Fructose 9.4 1,474
Sucrose 9.6 1,450
Lactose 9.6 1,608
Maltose 9.5 1,072
Glycerol 9.3 101
Na-citrate 9.5 2,814
Soluble starch 9.4 3,760
Dextrin 9.4 3,400
Sorbitol 9.6 1,206
None 10.0 670

Table 3. Effect of various nitrogen sources on the
alkaline protease production.

Nitrogen source Enzyme activity

Final pH ;
(1.0%, w/v) (unit/ml)
Yeast extract 9.4 2,730
Polypeptone 9.4 3,900
Soybean meal 9.5 2,810
Soytone 94 4,300
Casein 9.6 1,820
Skim milk 9.2 1,760
Asparagine 9.6 1,660
Urea 9.8 1,100
(NH)o80, 9.4 1,100
(NH,),HPO, 9.5 1,130
NH,NO; 9.5 980
NaNOs 9.9 1,310
NH,Cl 9.5 1,230
None 10.0 1,400
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Table 4. Optimum condition for the production of the
alkaline protease from Streptomyces sp. YSA-130.

Components Concentration (%, W/V)
Soluble starch 2.0

Soytone 1.0

K,HPO, 0.3
MgSO,TH,0 0.02
Na,COz* 0.8

pH 10.5

Culture condition: at 30°C, for 72 hr
*: Sterilizec separately
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a2 & 548 #4923 DEAE-cellulose column
{column size; 3. 0X 60, 0 cm, flow rate ; 30mi/hr)
ol F247 ¥ NaCl$ 0.5M7Ax] o] ZA=E F
74417194 0.02M Ca-acetate buffer(pH6.0) 2 &
23] FAEYE wgtow o|F sephadex G-75
column (column  size; 2.0X30.0 cm, flow rate, 28
mi/nr)oll 7F&F % 0.02M Ca-acetate buffer (pH
60)% $2471 14ml4 F3slo] FAH alka-
t}, o AF Table 504 B =

b

line protease

Fig. 2. Microphotography of crystalline alkaline pro-
tease (x 1,000).

Table 5. Purification of the alkaline protease from Streptomyces sp. YSA-130.

Total Specfic Purificati
Purification step T(.)tal activity activity Yield urification
protein (mg) (unit/mlyx 104 (unit/mg)x 102 fold
1. Culture broth 10,000 600 6.0 100.0 1.0
2. Ammonium sulfate
fractionation 1,327 375 28.3 62.5 4.7
(50-75%)
3. DEAE-cellulose 173 225 130.1 37.5 21.7
chromatography
4. Sephadex G-75 84 120 142.9 20.0 23.8

gel filtration
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Fig. 3. Effect of temperature on the activity and
stability of the alkaline protease.
- : Activity in the absence of CaCl,
— @~ : Stability in the absence of CaCl,
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Fig. 4. Effect of pH on the activity and stability of the
alkaline protease.
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Table 6. Effect of various detergents on the alkaline
protease.
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Table 7. Effect of various salts on the alkaline
protease.

Detergents (1.0% v/v) Relative activity (%) Salts Cone. (M) Relative activity (%)
SDS 90 None - 100
Tween 20 120 AgNO3 1.2x102 40
Tween 60 130 HgCl, 1.2x102 5
Tween 80 125 Pb (CH5CO0),-3H,0 1.2x102 99
Triton X-100 120 Aly(S0,)516-18H,0  1.2x 102 101
None 100 CaCl, 1.2x102 102
BaCl, 1.2x10-2 100
ZnSOH,0 1.2x102 94
AAE Agtt, Hg™ ionell 23} 60%, 95% =3l CoCl36H,0 1.2x102 99
slglon, AsfAlel i Fege AHE AH metal MnS0,44-6H,0 1.2x10 97
chelating agent?l EDTA 9 reducing agent 9l MnClL4H,0 1.9%103 98
sodium citrate, sodium thiosulfate, L-cysteine % MgCl, 1.2x103 101
potassium cyanide ol 3l A& Aol AHaltAl % CuS0,5H,0 1.2x103 100
= dbwl, DFP (diisopropyl flurophosphate)ell £jsl KCl 1.2x108 101

fRRol F 8ol z3|=lo] o] alkaline protease
= AR serine A7)7F & Aer A=
t}(Table 8).
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Alkaline protease | A& (NH,),SO, #%A
A, %4, DEAE cellulose column chromatography,
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238, 488 20.0% gt
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I H,0.00 g AE=84L 60% 5 st

Table 8. Effect of various inhibitors on the alkaline
protease.

Addition Conc. (M) Relative activity (%)
None 1.2x102 100
KCN 1.2x10-2 98
EDTA 1.2x102 102
Sodium citrate 1.2x102 98
Sodium thiosulfate  1.2x10-2 104
L-Cysteine 1.2x103 98
Ascorbic acid 1.2x1073 95
PMSF 1.0x103 82
DFP 1.2%x104 30
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