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121 , 15 cellophane membrane

, TSB 24 200
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25 , 24 , 
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. 4 , 20,000 g, 30 
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0.22 pore size syringe filter (Corning Inc.)

ECPs .

ECPs Bovine serum

albumin (BSA, Sigma) Bradford

(1976) -20

. 

Table 1. Bacterial strains used in this study

Strain Origin Remark

FF 8 Ascitic fluid of olive flounder Koungsangnam-Do, 1999

FF 10 Kidney of olive flounder Busan, 1999

FR 1 Kidney of black rockfish Koungsangbug-Do, 1999
Isolates 

(n=5)

FR 2 Kidney of black rockfish Busan, 1999

FT 1 Kidney of turbot Koungsangbug-Do, 1999

ATCC
Kidney of brown shark

Grimes et al., 1984 

35084 V. carchariae type strain
Reference 

ATCC Dead, luminescing amphipod Baumann et al., 1980 
strains

14126 V. harveyi type strain
(n=2) 
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Proteolytic activity 

ECPs proteolytic activity azocasein (Sigma)
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leucylamido-(4-guanidino) butane (E-64, 5 20 

M), serine phenyl-methanesul-

fonyl fluoride (PMSF, 1 2 mM) chelating 

metallo protease 1,10-Phenathro-

line (1 2 mM) ethylenediamine-tetraacetic acid

(EDTA, 5 10 M) ECPs 

25 30 , azocaseine

ECPs ,

(%)

.

V. harveyi ECPs 

V. harveyi ECPs 

ECPs 

, ECPs 

2% NaCl 24

, 

. 

48 

(Fig. 1).
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NaCl final conc. = 2%) 25
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ST (Fig. 2).

ECPs of the Vibrio harveyi
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pH
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60 30 , ECPs

, ECPs
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5 0.2 1.1% 

(Table 2). 

V. harveyi ECPs protease inhibitor 

Fig. 1. Effects of NaCl concentration on the production of
Vibrio harveyi ECPs in the tryptic soy agar. Activity of
ECPs was detected by azocaseine method. Protein concen-
tration in the ECPs was measured by Bradford method. 

Fig. 3. Effects of pH on the production of Vibrio harveyi
ECPs. The applied buffer was 0.1 M PBS (pH 4.0 to 9.0).
Azocasein was used as substrate. 

Fig. 2. Effects of temperature and media on the production
of Vibrio harveyi ECPs. ECPs activity was detected by azo-
caseine method. Protein cencentration was measured by
Bradford method. MA, marine agar; TCBS, thiosulfate cit-
rate bile sucrose agar; BN, 1.5% NaCl added BHIA; NA,
1.5% NaCl added nutrient agar; ST, 1.5% NaCl added
TSA. 
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Table 2. Sensitivity of Vibrio harveyi ECPs activity on heat-treatment at 60 for 30 min

Strains
ECPs activity

Control Heat-treatment (%)

FF 8 19475 787 67 11.5 (0.34)

FF 10 16685 1373 33 11.5 (0.2)

FR 1 16065 687 87 11.5 (0.54)

FR 2 14285 568 153 11.5 (1.07)

FT 1 21265 1331 173 30.6 (0.81)

ATCC 35084 845 44 53 11.5 (6.27)

ATCC 14126 460 71 47 28.1 (10.22)

Table 3. Effects of protease inhibitors on the proteolytic activities of V. harveyi ECPs

Activity remaining (%)

Inhibitor class Inhibitor
FF8 FF10 FR1 FR2 FT1

ATCC ATCC

35084 14126

Cystein protease E-64

10 M 94.96 3.68 70.47 10.34 78.01 6.62 94.51 3.05 85.19 11.38 73.33 9.43 22.54 5.2

20 M 92.85 0.24 63.63 10.59 78.74 2.92 90.94 4.96 95.68 8.03 70.56 13.36 14.22 3.9

Metallo protease EDTA

5 mM 82.05 5.66 70.24 7.53 83.66 12.24 95.1 11.64 80.99 13.51 78.33 7.07 82.31 5.73

10 mM 81.17 12.83 88.37 13.31 76.48 11.52 89.61 13.12 83.88 13.14 72.23 7.86 82.41 12.02

1,10-PAM

1 mM 94.13 4.85 93.51 28.04 75.00 0 91.48 2.62 90.46 9.45 85 2.36 68.98 5.31

2 mM 85.99 16.36 90.53 3.97 65.07 2.27 79.39 7.94 85.99 6.44 70 4.71 71.25 8.52

Aspartic protease PepstatinA

50 M 89.37 4.69 78.43 11.66 56.24 0.62 85.37 6.02 87.69 2.79 76.11 5.5 64.53 5.17

100 M 67.47 6.54 84.57 2.98 63.53 2.62 92.58 2.63 76.16 23.61 70.56 13.36 64.33 7.4

Serine protease PMSF

1 mM 0 0 3.85 5.48 2.74 2.62 22.39 8.75 0 55.44 7.69

2 mM 0 0 0 0 0 0 55.54 1.39

Remaining activity was expressed as a percentage of the control value, mean values S.D. from the triplicate.
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