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Purification of Hemolysin from Vibrio anguillarum lsolated from Fish
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Department of Microbiology, Dongeus University, Pusan 614-714, Korea

Abstract

A marine microbe, Vibrio anguillarum was isolated from fish and studied for its concerning pathogenic substance
of hemolysin. Purification of hemolysin was achieved by the procedure of ammonium sulfate precipitation from cul-
ture filtrate, DEAE-cellulose chromatography, and G-200 gel filtration with 36 fold of purification and 2.3% yield.
The molecular weight of the purified hemolysin was 38,000 dalton by SDS-PAGE. The purified hemolysin was stable
at pH 6-9, below 45T, and up to 1% of NaCl, respectively. Zn**, Ca®*, Cu®>* and FeCl; inhibited the hemolytic

activity whereas EDTA and Mg®>* did not.

Key words © Vibrio anguillarum

A

Vibrio anguillarum-S ¥ HE]Q
TFoEA HFole dold] FaF =
A glom Zwel e offe 1h31“]
28, A €%, AEAA H¥TS
3 IS doA AREO] wh$-
F9 Wgolut 7 olFe A .

V. anguillarum-2- o|v] 3 2 FdolAo}, Eﬂﬁé’ o gk
o) FAgdel St BAH AL opyshe Aol of
ARA 7214, AsigtF oz o9 A4S dodleA A
e Age JoA 4 glod o34y &4 w2 10
YHYPo 2 o] BRLY 7|33 YA E of

' Corresponding author

598 / Ay 7}ek3]A|

718k HAA ol A FQl EXEL WA FYe] w¢- o
Fakm yrIHe FRAAY S5ad AF Bt R
FAA HHAL Yo, o} H7AE o] 54Tt B Fol
g% 58 7hsAe Fa 2F2 Fsa vEgeFY
EE ARz 37 o}ﬂ A

o1 VibrioE2 o] AL AMIEE WEdt=r 2
ZFolE %Y, proteolytic enzyme, cytotoxin, toxic
materials 23] 3 hemagglutinin $-°1% 9lon ol&
olftd] WA EAEAAANE o & Id7E Y8E @
t}. 22 olBF V. anguillarum o] $8AE Ak
Aoz A i WA 92 43R gk AA o
dueol A ofu] B o] o ) Aled 2 odfHof
g 27E o g e Agd Aol glon

© HiIT

U;do]



1R8] Vibrio anguillarum L8219 A

)
12
Ho
rSL'
_LSL
_,d

53] A A48 ¥ A ¥
‘“4‘4‘“4-4 °11T°ﬂ"1 289 V. anguilla-

rum-s Eﬂ%ﬂi & Tl *3*%% gEad 93 &8

548 AEd] B of

B
L

re

TFAME ofFA £l V. anguillarum KS410
g BETT9 vt a APl A5 Esystem O E FHHF
ARG el B#E 1.5% NaCle] E¥ peptone
g LA Ao FESE Ao HHste] ARSI

Z 93to] Tryptic soy brothdl 1.5% 9]
28Co A 48A17F B FT § 45
< 3o "é AE 93 = g0z ARG

2 Aol Lowryu)ul o2 5o
280nmel M FHEE FAsH

B HNEY

S84 BHE £349 2% ofF FIF FHUe 1
D49 ¥ &R 4ol FFE 1mlo] HA ¥ 30CToA 30
£ 9eA21E 10.000rpmol e 587 9AEEE F 1
A

FENE #3te] 540nmA 9 FEEE ZH AT ol
UETEE 348 94 9L 22387 LHAvE 5
U zAstoA BRIS & gARE s 1 dEAnS 3
T3] 540nmolA Y FREE SH3 §Y4E W
23 Blaatgch 2 weAjolE wgAI7] o Uk Ay
T FFdE 0.02% SDSO ¢ SHAZE 540nmol| A
o FHEE 2A3o] 1 3e 100% 2 Hgen B A
oMol £84 & BY(HUs) & 2% HPTE 50%
487 oz sk

A g HEF 3648 A dF

WFS AFTF Fsdut
%2 X3AA 4CAA 2 H

T B3 Frd AAELS 10mM YA
70) 03 Ho|q 4ToN 2o $FN0T 48] T4
QAR st A Fedut sl gk At gEdo R
%335) 533} X171 DEAE-cellulose column(1.6x15cm) ol
0914 0.5M NaCl ¢ & 718718 ol&3ld ¥4 4%
d& 36ml/hr o F&o2 EEAAT 25 YRS

Tol 34 ARHEE 80% 2 EAA 4T ‘”7‘]5}‘5
AA G F4sta] F88] T4 41713 Sephadex G-200
column(1.6x89cm) &2 gel oJ#HE 6mé/hr o FHO2
AAskg .

e} mlo

SDS polyacrylamide gel H7|¥S

SDS polyacrylamide 7] %52 Laemmli*i'® <l ule}
12% acrylamide gel& AM43t9em ML Coomassie
brilliant blues AMH-3IAth BF DHAZE midrange
molecular weight marker(Promega) & AH&-3tth.

1-10% 744 43t stef §849) %‘*é & 7456}3’14

o,

ColA 50C 2 80TA 10 0°c77}11 @_ﬂ
Z 2xdA 1087 A E A& 248 A3

H40|20 st

3849 %WO} %»:4 J&o G3e Wexg AESY)
8t 5mMe CaCly, CuSO,, MgSOs, ZnCl,, FeCls 59
a4E Artete 484 448 v

2 o
g8to| FH

V. anguillarum 848 FASY) 98] & 13 2w
Hog FAE A=t g 45AE sgste v

Korean J. Life Science, Vol. 8. No.5(1998. 10) / 599



ol

8

Table. 1. Purification of hemolysin from Vibrio anguillarum KS410

o Total Activity Total Protein Specific Activity  Purification  Yield
Purification Step
(HUso) (mg) (HUso/mg) (fold) (%)
Culture broth 2,625 1,384 1.89 1 100
60% Ammonium sulfate precipitate 1,183 161 7.35 3.9 45
DEAE-Cellulose 415.8 44 9.45 5 15.8
80% Ammonium sulfate precipitate 199 6 33.2 17.5 7.6
Sephadex G-200 gel filtration 61.2 09 68 36 2.3
24¢ 34T 29 1.89HUso/mgolH 2™ 2 HA) &A1 s 30
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Fig. 1. DEAE-cellulose column chromatography(1.6X 15
cm) with a linear gradient of O to 0.5M NaCl.
—(Q— : absorbance at 280nm,
—@— : hemolytic activity(HUso).
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Fig. 2. Sephadex G-200 gel filtration(1.6X89cm) chr-
omatography.
—(Q~ : absorbance at 280nm,
—@—  hemolytic activity(HUso).
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Fig. 3. Molecular weight of the purified hemolysin on
SDS-PAGE.
M : Mid-range molecular weight marker protein,
A Culture broth, B : Purified hemolysin.
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Fig. 4. Effect of temperature on hemolysin from Vibrio
anguwillarum KS410.
—@— | temperature stability,
—(O— ! optimum temperature.
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Fig. 5. Effect of NaCl concentration on hemolysin from
Vibrio anguillarum KS410.
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Fig. 6. Effect of pH on hemolysin from Vibrio anguilla-
rum KS410.
—@— ! Citrate-phosphate buffer(add 0.85% NaCl)
—(O— . Phosphate buffer(add 0.85% NaCl)
— A— [ Tris-HCI buffer(add 0.85% NaCl)

Z50[20]| Cfst Bl 4
4% 3ol 2o g 8§84 AL 1Y 70l BE

Hhe} o] Cu?*, Zn?*, Ca?*, Fe** o4 73t A2 Hol
2 718 olgd e & AMENI} YU

EDTA, FeCls9| 2} ol @B 2gio| g4
EDTA% FeCl,9] ¥ko] w2 Azle 28 goAg 2

Korean ]. Life Science, Vol. 8. No.5(1998. 10) / 601



140 F

120 L

Retative hemolytic activity(%)

Metal ion(SmM)

. 7. Effect of various metal ions on hemolysin from
Vibrio anguillarum KS410,
1. CaCl, * 2H,0, 2. CuSQ, * 5H,0, 3. KCl
4. MgSO, * 7H.0, 5. ZnCl,, 6. FeCls * 6H,0.
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Fig. 8. Effect of EDTA and ferric chloride concentration
on hemolysin from Vibrio anguillarum KS410.
—@— ! EDTA, —O— ! FeCls.
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