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Purification and some Properties of Keratinolytic Protease Produced by Pseudomonas sp. KP-364.
Chon, Dong-Ho, Sang-Mo Kang, and Tae-Jong Kwon*. Department of Microbial Engineering, Konkuk Uni-
versity, Seoul 143-701, Korea — A keratinolytic protease was purified from the culture medium of Pseudomo-
nas sp. KP-364 by use of an assay of the hydrolysis of feather keratin. Membrane ultrafiltration and DEAE-
cellulose ion-exchange resin and Sephadex G-150 gel chromatographies were used to purify the enzyme. The
specific activity of the purified keratinolytic protease relative to that in the original medium was approxi-
mately 72-fold high. Sodium dodecyl sulfate-polyacrylamide gel electrophoresis and Sephadex G-150 chro-
matography indicated that the purified keratinolytic protease is monomeric and has a molecular weight of 36
kDa. The optimal pH and temperature of the keratinolytic protease activity were 6.6 and 37°C, respectively,
and the keratinolytic protease was relatively stable at pH value from 3.0 to 10.0 at 37°C for lhour. The kerati-
nolytic protease was inhibited by EDTA and EGTA, indicating that the keratinolytic protease was a kind of

metalloprotease that require Li* for cofactor.
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Table 1. Summary of the purification steps.

Total  Total Specific
activity protein activity
(units) (mg) (U/mg)
Crude enzyme 139,100 1,817 76.6 100
Ultrafiltration 105,900 724 146.3 76.1
Ammonium sulfate fractionation 85,900 221 388.7 61.8
DEAE-cellulose 44180 265 1667.2 31.8
Sephadex G-150 35,040 6.3 55619 252
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Fig. 1. Column chromatography of keratinolytic protease on
DEAE-cellulose.
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Fig. 2. Column chromatography of keratinolytic protease on
Sephadex G-150.
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Fig. 3. Electrophoresis of the purified keratinolytic protease
and molecular weight determination. a: bovine albumin (M.W.
66,000), b: egg albumin (M.W. 45,000), c: carbonic Anhydrase
(M. W. 29,000).
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Fig. 4. Gel filtration of the purified keratinolytic protease and
molecular weight determination. a: bovine albumin (M.W.
66,000), b: egg albumin (M.W. 45,000), c: carbonic Anhydrase
(M.W. 29,000).
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Fig. 5. Effect of pH on the Keratinolytic protease activity pro-
duced by Pseudomonas sp. KP-364.
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Fig. 6. pH stability of the Keratinolytic protease activity pro-
duced by Pseudomonas sp. KP-364.
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Fig. 7. Effect of temperature on the Keratinolytic protease
activity produced by Pseudomonas sp. KP-364.
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Fig. 8. Thermal stability of the Keratinolytic protease activity
produced by Pseudomonas sp. KP-364.
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Table. 2. Effect of inorganic salts on the keratinolytic protease
activity produced by Pseudomonas sp. KP-364.

Metal ion Relative activity(%)
None 100
Ag,S04 29
KCl1 113
Li,S04 110
NaCl 100
BaCl, 64
CaCl, 81
CdCl, 55
CO(HO3)2 66
CuCl, 35
FeSO, 101
HgCl, 24
MgSO4 86
MnCl, 70
NiCl, . 62
Pb(NOs), 67
ZnS0y4 87
AL(SO04)3 84
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Table 3. Substrate specificity of the keratinolytic protease pro-
duced by Pseudomonas sp. KP-364.

Substrates Relative activity(%)
Feather keratin 100.0
Milk casein 121.0
Collagen 13.0
Elastin 5.8

Table 4. Effect of inhibitors on the Keratinolytic protease activ-
ity produced by Pseudomonas sp. KP-364.

Relative activity(%)

Inhibitor
1 mM 5 mM
None 100.0 100.0
PMSF 95.5 84.4
SDS 140.1 192.7
EDTA 89.4 359
EGTA 89.8 4.2
O-Phenanthroline 71.6 79.7
Potassium cyanide 101.5 125.5
L-cystein 100.4 106.8
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Table 5. Reactivation ratio of keratinolytic protease by metal
ions produced by Pseudomonas sp. KP-364.

Conc.(mM) Relative activity(%)
Metal-ion 1.0 mM 5.0 mM
None 0.0 0.0
Fe* 0.0 0.0
K* 14.9 28.1
Lit 38.0 112.0
Mg 58.4 63.8
Zn®" 22.0 22.3
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Fig. 9. Lineweaver-Burk plot of various concentration of kera-
tin on the enzyme reaction ratio.
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