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A Study about the Protease Produced by Vibrio parahemolyticus bc-7
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Background : Bacterial extracellular protease has
been implicated as an important virulence factor in seve-
ral infections. In Vibrio sp., protease involvement has
been demonstrated by the decreased virulence of protea-
se-deficient mutants. We characterized the protease from
V. parahemolyticus bc-7 with purification.

Methods : 100 Vibrio isolates from sea water and
sea products were studied. The bacteria grown in Brain
Heart Infusion broth were screened for protease produc-
tion by incubating on tryptic soy agar plate containing
gelatin and subsequently flooding the plate with 12.5%
HgCl-1IM HCIL. A clear zone indicated protease activity.
Optimal conditions for protease production were deter-
mined by pH, temperature and NaCl concentration. Pro-
tease was purified from culture filtrates and its biological
analysis was carried out.

Results : Out of Vibrio isolates studied, V. para-
hemolyticus bc-7 produced protease in the highest titer.
Maximal yields of the protease was obtained when the
bacteria were grown in Brain Heart Infusion broth with
initial pH of 8.0, 3% NaCl at 30°C. Production of the
protease was optimal during the late exponential phase.
Homogeneity of the purified protease was demonstrated
by revealing a 65kDa band on SDS-PAGE. The pro-
tease was stable at 50°C and 70% of the activity was
lost by heating at 60°C for 30 min. The protease was
stable at a pH between 5~10, but under pH 4.0, the
activity was lost completely.

Conclusion : General and serological studies are
warranted to clarify the diffences and further charac-
terize the protease as a virulence factor in Vibrio sp.
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3) Ion exchange chromatography
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1997 7ollA 109 Aololl HAHAIel 15 W &
A-E2 BE| V. parahemolyticus 235, V. mimicus 127,
V. alginolyticus 1437, V. vulnificus 2157, V. furnissii

155, V. damsela 155 =3}t 100 ¥F7F E2l59)

Table 1. Purification of Protease from V. parahemolyticus bc-7

Purification step

Volume(ml) Total protein(mg) Total activity(PU®)

Specific activity = Relative

v Yield(%)

(PU/mg) purification
Culture supernatant 1110 14541.0 18737 1.3 1.0 100
Ammonium sulphate precipitate 18 311.4 20736 66.6 51.2 111
DEAE-Sephadex A-50 85 52.0 19584 376.6 289.7 105
Phenyl-Toyopearl 650M 4 6.3 11949 1896.7 1459.0 85

*:One protease unit(PU) is defined as the amount of the protease which produced 1 g of tyrosin per min at 37°C.
?:The specific activity of culture supernatant was used as the standard and assigned the value of 1.
:The total protease activity of culture supernatant was assigned the value of 100%, and the total activity from each step

was compared with that of culture supernatant.
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Zujekel& 30ColA 18417+ wlokdt
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Fig. 1. Protease production was determined by culture V.
parahemolyticus bc-7 on tryptic soy agar containing 1%
gelatin from overnight and by using 12.5% HgCl,-HCL
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Fig. 2. Effect of pH on the growth and protease production

of V. parahemolyticus bc-7 from culture supernatant.
e : growth, O:protease activity.
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e :growth, O :protease activity.



3) Na"9o| st

BHI®Aol] NaCls52 Zh7] Zalslo] 184|7F ZIEHs)
ok3l ¥ protease FA]S =43t A7}, Fig. 49 o] 1}
Ehutrl. NaClsS7l 3% Y ] protease AYA&to] 7pA- vk

5 8
-5
4
4 3
5 .
&
£ wl
2 . a
= < g
o Lo oF
L L1
L
4
0 T T T T T I I 0
8 1 =@ 9 wdivile 1Brn T8

NaCl(%)
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Fig. 6. Flow diagram of the purified of protease from V.

parahemolyticus bc-7.



30 <ok 9| 39

Sl=

5. V. parahemolyticus bc-77} Mab
A

protease

1) e A4S

V. parahemolyticus bc-70F5 3% NaClo] 47}xl

BHIol| HZslo] 30TollA 20417 Zehufekst 3 47T,
7500rpm, 30minZ WZAAlEg|sle] ASoluts 3)94s)
A~ =

Ak F Al E2 12LE Agslgler 3o 4
oBo 1.100ml i} wieF AF=olo] clulzleko 13, 1mg/

ml ©]2)om, protease E4]-2 16.88units/ml o]t}

2) giotnE AN W £4

3|53 wokAlS ool FHARRLR
A7 = 4ColA 1847 WX E 4°C, 12000rpm,
20min 2 YA HRgslo] Azl A E-S Fol 20mM
Tris-HCIGH 8.0)0] o] 5% dgalow T4% &
oAg mELdow AfHPL mEzoe Mg
66.6units/mgo]| . om, wek-gHol Hlzl S1.2u] 7}
AT 35S 111% 2 eRch

3) DEAE-Sephadex A-50 column
chromatograpOhy

ZF4NE 10,000pm o 15587 dAEesto] &
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Fig. 7. Elution profile of ion-exchange chromatography on
DEAE-Sephadex A-50.

o : absorbance at 280nm, ¢ : protease activity

« : fractions concentrated for further purification
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B 03MY) §29 L o 4 Udoivh ¥5E B4
«]-4 FHIl= 50mlololar, F whiAEE 52.0mgol$d
w, H]v@““v"— 376. 6un1ts/mli ul]oFAFSolo]| H|3) 289.7
v =719 34582 105% Ak

4) Phenyl—Toyopearl 650M column
chromatography

DEAE-Sephadex A-50 column chromatographys}od
2L FAHSE 20mM Tris-HC1 22H(pH 8.0, 30%
AR E hpor 2R H¥H3}pAZ] Phenyl-Toyo-
pearl 650M column(2.0 X7cm)ol] FZA171 &,

o Fslell ALY SFHow wFRH ©
AlAek 2 ¥ dole] 3R E 555 20%, 10%,
0% ool stepwise WAeE FAE A §4

Ho| protein

column

+ 800
—_—

Shtionwith coveA. elution with 0%
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g <
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T S
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o 400 =
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g =
= -
= =
Z =
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Fig. 8. Elution profile of chromatography on Phenyl-

Toyopearl 650M.
O: absorbance at 280nm, #: protease activity.
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Ak olwfl F52 25mihglew 7z F2d Fo)= 3ml 27} 0% Quwl] =¥ protein peake} #A peaks
slgdck. Fig. 7¢] elution profileol| A9} Zro] V. 3hs] 2 ]*6]—911:}. 71 FAlo] Ho HEol 328 Bz
parahemolyticus bc-77} 23248 proteaser FHAQIEFE —% 3]eslo] -20°Co) EIsldcl n|EA-S 1896.7 units/
mlZ  wiekd-gHell nlsl| 1459w F7IE IR, IFES

85% A}

8%

6. MME 520 EEEty 4E AE

1) Ultraviolet absorption spectrum

AA= V. parahemolyticus bc-7 protease ] AF|A
qolAe FHES ZHY Az, wude] FYAe o
4= UERHSA 280nmollA] Ho] FEEES vERHA
(Fig. 9).

2) EXZ E3
1 2% SDS % B-mercaptoethanolg 3H-§3l= sample
buffer®} ZA|E F4E E3tsto] 100CAlA 58E7F boil-
ingsto] A7|dEs AAsle] Al SAsRI 2
A3} AAE proteasel] EAERE 65KDo| i tHFig. 10).

3) 2= HEM AIE
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