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| HEREEIEHRNELEN O SaL SR
BER K B A THO HEE TEE G4, [BTE

(FBREHELERS BEERFR, ARIERT, WA 5 266003)

WE MNREENERE SR RMOTEY( Lateolobrar japanicus YWEN 5 B3 | kBB IEBIE, SHEE R,
DEAE-Sepharose Fast Flow it Sephadex-G100 BB B % 77 35 W B 26 i B al4n T 1 BESNES B, B sDs
PAGE B3k B ES M4 FR 0 36. 7 kb, BEABERE X 50 T, M HREFE, 70 T 5 min KX EE A B8
pH % 7.051 mmol/L ) PMSF X BHEHELER, BHE&BE 70 C®' \Fe?* (Fe'* 2o A RIS U 805 ¢5 011, T
Cod ' XW A — BREMNKEEE, 1 mmol/L EDTA #E55 ¢ H WS, R8s E 1 4 BENRE.

BN SBULE; MAME 18 Sh B ekl AL
PEFHS . 5941.42 RN A

RABEAMPASETFEZAERENE LA
T, ENEILME. B ILE. B KRR E ST £
MERETER T HAAE A Y, Inamura %“]
M1REUR LRI PR 24 T 1 MRAEY
B, E P AT s B A B AR A LamastS R
PSR A H M50 & 5 7 Yy 3o A7 R
J&, AR A AT AR, BB MR
WA G R RANE N AR 1 RBUN R
B, MR A B R A B BY ( Lateolabrax
Japanicus ) S HEKIFE A RATERMBORME, #E4
FEELHY @A M) ARG O N S AR ARE . ACBFaT
MEHIS = b o B slidb T 1 FbIRSNE C188, 350
T BRI R BT, DL 5 7= P o) 4 2
AR 7 S B A RO

L MG &

1.1 LBREH
FORYEREGE W - 1 B HILREENBEX £
ﬁﬁgﬂﬁﬁ){’( Lateolabraz japanicus), B HIEE Y.

AN 2001 - 11 22,

E&UH, HHAYARERS WA (39870581 ; HE F A XWH
(162/8/065).

feEM I T H 963 ) B, BIWRE, 15, M ien
Lty

XEH S 1005 - 8737(2002)04 - 0318 05

AR Biolog FEH% A E( Vibrio an-
guillarum ),
1.2 AP REE

DEAE-Sepharose Fast Flow., Sephadex- (G100 %
A Pharmacia 228, SDS. NEE .+ EE BN,
NT- W R AU RS REHE O Wik TS R - 250, PMSF
EWA P EEMTEAT, LamnE e ayra,
BRI RZEE LB, uv - 730 £4
SAEETRABOASRLA, DYY - [EEHNS
wUE B bR IR,
1.3 EXRHE
1.3.1 HFEFREIFHEE HARHNERA
2216F BRI I, R RE 28 T, BREH
24 b, WIHEHE N 180 o/min. WHRPT 4 C 5000
t/min B0 10 min, WE FE R, HO9H 0,45 pm
F10.20 pm SEBEL R, W - 20 CIRERA.
1.3.2 RIS EE

(DBBMEDN B LARAMERBHNER
AL e, S8 A (NH,),50, 84K 2 80%
B4 C R, T 10 000 o/ min B4 15 min, WETT
B, FEM T 40 mL 0,02 mol/L plT 7.8 i Tris-HCl
B, T 4 T HRMAT BN 24 b, HEFESBK IR
B, E&EEH S0 mL 4,

(2)DEAE Sepharose Fast Flow B8 # &
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M AL 0.02 mol/L pH 7.8 Tris- HCl B
KT 4T DEAE — Sepharose Fast Flow H(1.0 cm X
15 em), B 0—0.5 mol/T. NaCl H9H R) 28 sh i
FEREIBE, P 24 mL/h, BE 1 mL BB, T
2B AR YRS

(3)Sephadex G-100 HEH HWEHN Lk
VAW S AR, R PEG A E B 6 ml &
H,ABMABA0.02 mol/L pH 7.8 Tris-HCI 3
#) Sephadex G-100 $:(1 cm * 100 cm), FR#HIIH
LR, W 15 mL/h, BE 1 mL BEEH
WL T RE T N RSP  TE , CEE RS h B Py,
BT
1.3.3 BEARNE 28 lnamura HEY, LER
RELNEY. REFER0.s ml BAREAR
¥(5 mg/ml., pH 8.0 Tris-HCl & H), LA
0.1 mL MEREM, HIOA 0.4 mL WHEK WIS T
25 TARR 20 min, A S MR ZMEHK 3.5
ml, F5E 3 000 r/min B0 5 min, B8 EHFMA
0.5 mol/L NaOH ## 4.5 mL, F 440 nm W EH
OD{H, FEFEHAFTF O ESEMo. 001 R XH
1B (U
1.3.4 BALERNE EORSEENER Brad-
ford A7 B REFTY], DA ML3E R B AR
1.3.5 SDS-PAGE BEFS#f ZAMHLTRHN
EXF SDS-PAGE FHARBIKE: . IRMHHRE 3%,
AE B 10%, F DERE R 250 BfE, h 4T
EREESaESERLEE B FOFEEA . MFE
FLRKRS RN .
1.3.6 BEXNMAEEARNE #1.3.3 TEES
EIHRRE T WE RS D, WEMHEERE, BIMGE

R PR R R A, S8 15 min BREEIE R
BHTEE, TERENE T, e BN S
..
1.3.7 pH XMEEEHMNEME 2 HLRE pH #E
PP AL B S R R, K 1.3.3 RN
1% 1, By EeaY BOE pH.

1.3.8 HHUHNAEEEETHRENER H5
MRS RETHHMARBERE S, T 25
CAR4F 10 min, BAE M T ERNEHE S, HiHH
b IE T '

1 R

2.1 BIREARASEHSY

BIEEAHABKSEME LG, &
NDEAE-Sepharose FERTR, M FreERTESE 2 1%,
7E Sephadex G100 EEH P H@E N EHTH 2
o B E b R A 1 AL EEERR LR
P8 296 % 10° U/mg, AL 4 42, EE R
25.23%.,
2.2 EoSTRIE

1B 5 BN 7E SDS - PAGE Bk PRI #, H
T EE R GRS TR 36.7 D(E 1),
2.3 REXERENOEE

R BOE B A RN 50 T (E 2), BR—#A
el BIER RN, B R, Wk, 8
it 70 T & 15 min BHE A EISE23E % (B 3),
2.4 pH XEERE KRR

FRIESE pH 3 7.0, pH< 4 BT ARETS /110
i, 17 pH 6~ 10 HEABERE(E 4),

=1 WILERNEQEeLL

Table | Purification of protease of Vibrio anguillarum W~ 1

N AR/ mL BiG /U HER/(Umg ) B8/ % b
Purification process Volume Total activity Specific activity Yield rate Relative purification
2
iﬁ%d@ﬂi 900.00 1.93 % 108 7.14 %10 100.00 1.00
Culture filter
mﬁﬁmﬁ 50.00 1.26 % 10° 9.66x 10 62.64 1.35
Ammonium sulfate
DEAE-sepharose fast {low HEM 5 5
. . 200 % 41.07 3.08
DEAE-sepharose fast flow 600 7.9z 10 2.20x10 1.0
Sephailex G-100 F247 28.00 4.97x10° 2.96x10° 25.23 4.42

Sephadex G- 10
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FEXREE S/ %

Relative enzyme activity
(=]
=3

¢ 50 100 150
i@ win Time
e 3T e 56°C —de— TFC —M— 80°C

B3 Esr ki iesh E amRE g m

Fig. 3 Effects of temperature on stability of protease from

1 SDS-PAGE BUAMEWMA BB a8 SR V. anguillarun:
Fig. 1 Molecalar weight analysis of protease from
V. anguilizrum by SDS-PAGE.
A SRS TRED - BRMIERE 197 400), FMHAEH (66 200),
BRASEFI(42 700), RARATRE (31 000), B ITAE(14 400):D. BIH
A=)
A Standard molecular weight proteins: Phosphorylase b{927 400),

120 -

FET RS s %
Relative enzyme activity
<h
=

Bovine serum ablutnin {66 200), Ovalbumin b(42 700}, Carbonic an. 40
hydrasc {31 000 ), Lysozyme (14 400); B. Protease from V. 20 !
angiflarum . 0 —tteee 1 s T
0 4 i 6 7 8 8 10 12
pH
120

B4 WREBENMEaRRNRE pH

100 Fig. 4 Optimum pH of protease from V., anguillarum W -1

o
L]

F: WHEARAEBEIEAROER

HFEHE %

Relative enzyme activity
[=}]
o

10 Table 2 Effects of inhibitors on V. angwillerum W-1 pro-
20 tease
ol e
iﬁ!ﬁj‘c Temperature Conecentration  Enzyme activity
Cif?o[ 9200 106.00
B2 WARESNEOBNMERTRE or oo st wer
Fig. 2 Optimom temperature of protease from V. anguil- 1.00 ] 0.00 -
larum DS 0.1 7350 79.80 -
1.00 2650 28.80 -
2.5 BB S IR E T RIS RO T e e g
k2 FiR, SDS W H- P B TS A, 2 PMSF 0.10 9500 100.00
‘mol/ L&) Urea X EHE DR MA K, TTHIF] 8 mol/ 1.00 9500 100.00
L BB LB 4 1 mmol/L B9 PMSF MR8 S
AFW, 1 mmol/I. ¥ EDTA X2 M HEMEE. 3 iFip
Bz RETHEEH -—ENMHEM L+ . i
Cu®* .Fet* .Fe' .72 POIFE RIS B B, i Ca2® MAEAMEAIRTSHERENF N E
A R O BOE PR 3). -, (AR R B A = A AN E A BEAR H, B R

—HAHAFEERLRSNEOROA —EHER,
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Miyaoshi T3] Bl #1 L BIL Vibrso vulnificus )t B8
H-HEBEAM L48-FEN 45 kD; Amesen
2101 0 % 8 S B ( Aeromonas solmonicidia )
i1 51 6 B RS 4 5 4 TR (89 ~ 100 kD) AR
R4 (37 kD) 2 KEORE, AT HEKAF
RATREOS BRALNRS FRESME—F
EEEAM, fEF EDTA M B/ zo? ' FEAHL
[namura %“%&—Eﬁﬁﬁﬁﬁ&‘lﬂﬁﬂﬂ%?"%ﬂ“ﬁf%
BHEANS RN 36 kD, EBEHEE pH B 7~
S, I 50 T, 888 EDTA PR, Farrell
2:00) 33 5 B R & £ #T. DEAE-Sepharose 2 #7,
Sephareryl 5200 Z 87 & DEAE B3 EHT A 8
WL 514 Zr B 2E4L S5 BR 38 kD H 40 kD #) 2
MECE, BTEAE pH PR FAF TRFRK
WEH, A 22 B M SRR o Ak 3R 1 M ) R A
B, W EDTA i, BT &R EOH.

£ SREFAWNERS)EONEWR
Table 3 Effects of metal ions on V. angutllarum W-1 pro-

tease
maw PR BEN gme s mw
Inhibitor (1mm0| ‘L . ) . (U-mL . )_ Relative activity Elfect.
Conwentrstion _Enzyme activity
C:i?ial 4201 100.G0
Callz 0.10 9550 103.26 +
1.00 10600 115.00 +
InS0y, 0.10 2750 29.85
1.00 150 1.63
MgS, 0.10 7900 B5.87
1.0 7350 82.06 -
FeS0, 0.10 7250 78.80 -
1.00 3600 39.30 -
FeCly 0.10 50 .54 -
1.00 1640 17.39 -
CuS0y 0.10 a 0.43 -
1.00 0 ] —

AL MBI W - | BARSEIMRNE
HEsFER36.7 kD, E—HABEHEAMN, 2
HARME R HI0 PMSE S 8 X H R, 1.0
mmol/L. ) EDTA REfE 83 H B2k, R ek
AET4EREAONE ME-HeBEAM:. 2R
B Ot FedT Rt Zn Mg HA AR
FHHMAEH, T Co®* WEAR ERBIEFH, Wi
SERALBEE THEREMEERER ER

YEFR RN R 2, 1 pH 6~ 10 (RIFET NS
Wk, AR AT TR TR, e REAES
Farrell 1) 43 B {R S TR 41501,

SRS EEREI AR MY EFREE
A, nEAULAEREOB TR FHEZ &, 9
WG ERLER A W R, H AR RER BN L)
FTEALEEWEM, QI KH SR E O/ RETRE
FRAE BTV BURE IR AR (4 5 R TE LRORE; RROR S
RSB (N RE D R A9 BT AR o A8
P W1 RAVE I BEFE, RATE 7 i,

HH30W
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Purification of an extracellular protease from
Vibrio anguillarum and its physicochemical properties

CHEN Ji-xiang, LIU Shuang, LI Yun,- WANG Xiang-hong,
DU Zong-jun, YU De-hua, JI Wei-shang, | XU Huai-shu
(Darwin Lahoratcry, College of Marine Life Sciences, Ocean University of Qingdac, Qingdac 266003, China)

Abstract: A strain of Vibrio anguillarum W ~ 1 was isolated from the diseased seaperch ( Latenlabrax japoni-
cus ) in Laizhou Bay, Shandong Province, and an extracellular protease was partially purified from the culture so-
lution of the V. anguillarum by ammonium sulfate, DEAE-epharose fast flow and Sephadex G - 100 . The re-
sults show that, the molecular weight of the purified enzyme from V. anguillarum by SDS ~ PAGE is 36.7
kD); the optimum temperature for the enzyme activity is 50 C , and the enzyme is heatlabile that it would entire-
ly lose its activity in 15 min at 70C ; the optimum pH is 7.0 ;1 mmol/ 1. of EDTA and some metal ions (Cu®™,
Fe’*,Fe’*,Zn’" ) can inhibit the enzyme activity , but Ca®' is on the contrary that il can activate the enzyme to
some extent. 1 mmol/L of PMSF has no effect on the enzyme , and the enzyme is suggested a kind of melallo-
protease.

Key words: Vibrio anguillarum ; extracellular protease ; purification ; physicochemical properties
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BUER 55,1935 4 5 Al PR, PEIERE L. BEAYER, AEPEASHE :
BFFEB: A =B BRI K, RUBHEHABRAREBR, PEASF LA EFE, 2RBH
ZER. KREAEEKRHE AEFAS RERE SR, TRHERMIFT) e A THFHRER x
OHEE, REF LSS — SR R MR NARSL, TR MIFA TR EMSH", & {
EFRFHER AR %R, BT PEMIFREES R HR, REVBHREEAF X
REX FRF O RAALBAH T RHTR, BERRARUHERFEFLR LREEL ¢
BARRAAFRERES. ;

B@E %,1938 4F 12 B b4, PEKSHFFHARRKEL TR POHER, 4L,
i TREECL, PEAS R SBEHRE, aRBEFHER. KENFaXBREGHHR, &G
FRERPEHL “HFX W SFR 2T R BPERL SR 2 W, O FR 2 W =ZFRK I, ;
EARHEAR S HATHES, EUF FRERALEIEA, AAE2E 30 KREWHAFBR>
b, R E M RN, AR T R ERE LS, Y ERFHITET HiR®. 1991 FHRETR LS a
AR SR AR SRR IR, 1997 B M PERMFER . KRR 00 B[, MATFR
433 ACHPELE S H).
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