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Fig. 1. Growth curve(A} and protease production(B) of coryne-
form bacteria TU-19 at various temperatures. Symbols: V—v,
25C; 0—0, 30T; e—e, 37C.
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Fig. 3. Protein production of coryneform bacteria TU-19 accor-

ding to initial pH. Symbols: a—a, pH 7.0; O~0, pH 80; m—m,

pH 90; OO, pH 100; @—e, pH 11.0; v—v, pH 120.
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Fig. 4. Chromatogram of the crude proteases from coryneform
bacteria TU-19 on Sepadex G-150 column. Dimension(¢2.2X 150

cm); flow rate, 40mi/h. Symbols: @—@, enzyme activity; —
protein concentration.
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Fig. 5. Chromatogram of the Protease | on QAE-Sephadex co-
lumn. Dimension, $2.2X15cm; flow rate, 30 m//h. Symbols: @ —@,
enzyme activity; ——, protein concentration.
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Fig. 6. Chromatogram of the Protease Il on QAE-Sephadex co-
lumn. Dimension, $2.2X15 cm; flow rate, 30 m//h. Symbols: @—@,

enzyme activity; ——, protein concentration.
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Fig. 7. Chromatogram of the Protease Il on QAE-Sephadex co-
lumn. Dimension, $2.2X 15 cm; flow rate, 30 mi/h. Symbols; @—@,
enzyme activity; —, protein concentration.
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Table 1. Purification summary of the proteases from coryneform bacteria TU-19.

Steps Total Activity (units) Total protein (mg) Specific activity (units/mg of protein) Purification folds Recovery (%)
Culture fluid 3,800 2,544 149 1 100
Ammonium sulfate
fractionation 3,456 7.2 480 322 91
Sephadex G-150
chromatography
Protease 1 1,364 234 582.9 391 36
Protease II 1,250 152 8224 551 33
Protease 111 590 231 220.3 147 13
QAE-Sephadex
chromatography
Protease 1 1,048 1.74 602.2 404 276
Protease 11 1,033 118 8754 588 272
Protease III 448 0.55 814.5 546 118

123456

Fig. 8. SDS-PAGE pattern of the proteases purified from coryne-
form bacteria TU-19. Lane 1. After 55-80% ammonium sulfate fra-
ctionation 2. Size markers in kilodaltons(top to bottom): Myosine
205 kDa; B-galactosidase, 116 kDa; Phosphorylase b, 97.4 kDa; Bo-
vine serum albumin, 66 kDa; Ovalbumin, 45kDa; Carbonic anhyd-
rase, 29kDa. 3. Protease 1 after QAE-Sephadex 4. Protease II after
QAE-Sephadex 5. Protease III after QAE-Sephadex 6. Size markers.
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Table 2. Enzymatic characteristics of Protease |, || and 1L
Protease
I 1 I
Optimum pH 105 105 110
Optimum temperature (C) 45 45 50

*Optimum pH: The enzyme activity was measured at 30C for
30 min in the following 50 mM buffers: sodium phosphate (pH 6.0~
6.5), Tris-HCl (pH 7.0~9.0), glycine-NaOH (pH 95~10.0), NaHCO:-
NaOH (pH 10.5~11.0), Na,HPO,-NaOH(pH 11.5~12.0), KCI-NaOH
(pH 12.5~13.0). * Optimum temperature: The reaction mixture was
incubated for 30 min at the predetermined temperatures(10~80C)
in 50 mM NaHCO;-NaOH buffer.

Table 3. Effect of inhibitors on Protease I, Il and Ill.

Relative activity (%)

Inhibitor Concentration (mM)

1 i m
Control 0 100 100 100
PMSF 10 0 0 0
1AA 10 101 97 87
pCMB 10 92 99 97
1,10-penanthroline 10 96 89 95
EDTA 10 97 101 103

*The enzymes were incubated with the reagent in 50mM Tris-
HCl buffer(pH 7.0) at 30T for 30 min. and residual activities were
measured. * Abbreviation: PMSF, phenylmethylsulphonyl fluoride;
IAA, iodoacetic acid; EDTA, ethylenediaminetetraacetic acid; pCMB,
p-chloromercuribenzoic acid.
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AQA £ AF & axrtE AE3 AAsH)
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Purification of Three Extracellular Proteases from Alkalophilic Coryneform Bacteria TU-19
Sun-Chul Kang'*, Myoung-Chul Cho#?, Jae-Sub Yang® (Department of Biotechnology, *Department of Biology and *Depart-
ment of Molecular Biology, Taegu University, Taegu 712-714, Kovea)

Abstract : Alkalophilic coryneform bacteria TU-19 isolated from soil extracellularly produced at least three proteases
(Protease I, II, and III). Investigating the cultural conditions related to the enzyme production of this bacterial cell,
the optimum pH and temperature were 10.0 and 30T, respectively. In order to purify these enzymes from the 2 day
culture broth ammonium sulfate fractionation, gel filtration and QAE-Sephadex column chromatography were performed
step by step. And then these three proteases were purified to near homogeneity by judging from SDS-PAGE pattern,
and had the molecular weights of 120, 80, and 45 kilodaltons, respectively. The optimum pH and temperature for
the enzyme activity of Protease I and II were 105 and 45T, respectively, and Protease II were 110 and 50C. And
the enzymes were completely inhibited by PMSF suggesting serine protease, but not affected by pCMB, 1,10-phenanth-
roline, IAA, and EDTA.
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