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Purification and characterization of biochemical properties of
hemolysin from Vibrio fluvialis
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Abstract

Hemolysin (VFH) of V. fluvialis, which is a pathogenic bacteria, causing watery diarrhea with vomiting, abdominal
croup, was purified. V. fluvidlis was cultivated in BHI medium and the culture supernatant was precipitated by
ammonium sulfate. The protein was purified by chromatographies on columns of DEAE-cellulose and Mono-Q.
Molecular weight of the purified VFH was estimated as 79kDa by SDS-PAGE. The optimal temperature for a maximum
hemolytic activity was at around 35°C and the activity was decreased at 40°C. Cytotoxicity of VFH was also
investigated using RTG-2 cell line. LDH assay study showed that 50ug/ml of VFH release 80% of total cellular LDH
(lactate dehydrogenase) from RTG-2 cell and microscopic observation also showed the morphological change of cell.
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HE dog)= V. choleraes} V. parahaemolyticus, V. vulnificus,
V. mimicusel B3 Qo] FFH gk g} BA T
o FEAL /AL Y olE BATA o7 FFH
pathogenic factor7} @750l $on, phospholipase[8,13,
20], protease[16], hemagglutinin[3,7), TDH (Thermostable
direct hemolysin)[10], TRH (TDH related hemolysin)[11],
Cholera Toxin (CT)[14] 59 AX AslA <AE0] B1
= Ao

V. fluvialise 1978' Lee (179 <&l Hu® W44
HFo2 7ENY F40] 4, B BF, 44 §9 V.
choleraes} SAVS 2248 Jo7o, HEsHo g V. cholerae
ol CT9} TYE =Ao] nuyg uk ois]. V. fluvialis®
pathogenice] Bojdles AR AAHE o AL
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Adsta glou21], & drdMe HaAY] 82 oA
A& hemolysinol] #3}e] A7 %_llﬂ-?i]gi hemolysin
& V. parahaemolyticus®] EA F52 F2ld+= KP (Ka-
nagawa phenomenon)?| ¥ 2 A5 ™[18] $2t9] A
oA @7H" KP-negative V. parahaemolyticus) % TRH
(TDH related hemolysin)7} H7AE ol o] F23 A
A4 A2 AT H® b Joil].

V. fluvialis hemolysin A o] o] fidle FHOZ
|0 B Vibrio sp.ollXs 22 93g & A2 7)Y

"ok o)8d AE Z9sly] 98 V. fluvialisEEEH
hemolysingl VFHE AA3IH Y, °1& FAA 4o #3
RTG2 A3 Aglstd AL Fejo} M2l vXE 9
s 2T

Alg 73 U plasmid

Hemolysing ZAAs7] 998 ATCC #FQ V.
fluvialis (ATCC 33809)8 F#A L&3(KCIC :
Collection of Type Culture) & ZFE F2 wol A9
AHESE AT AL e EEE 20% glycerols H71ste]
70T BEsigon, Bl Mad 7oA 1243
NIF AR FFL2 AR,

V. fluvigliso] Al hemolysing& AA5}7] 93 sjA=
DifcoAl2] BHI (Brain Heart Infusion) w2 & A}&-814 0}
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Hemolysine| &H|

V. fluvialis2 ¥ hemolysing JA|5}7] H43] 1L9] BHI
of AujFAL oF 1% HESH I 37Co)A] 140cyle/ming]
Z7ANA 24275 Ak wjekstgc). FAE g A
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Ao A3t BAHeZ(0~05M NaChz £23)9
hemolysin &40} & #8& Ro} F43 FH3RT
F5H ASE oA e g4Fd0F HIHY e
Mono Q HR 10/10 column (Pharmacia)E ©o]-83} 0~
05M NaClg linear gradientZ £&AZ . E4FHL
BBLA}S] TSA II (5% sheep blood)dl| paper diskE A}-8-3}
o 29 23S FY3 3 37T 1247 F Yehde
hemolytic zone®.Z WAH3IHL, HAH dulldey Fe
BSAZ EZZAZ Ale3lo] Bradford[4]S o] &3] =
A3tah

Hemolytic activity &8

A835 hemolytic B4&% 2 Honda F{12[9 W<
ol g3te] FHFstATh. HuoAM EAo] 9 YL =
o} 10mM Tris buffered saline (TBS: pH 7.5)2 A|#3 &
7)) AYFAHEE 4% (v/v)EEE B35 hemolysind 3
7CeA 147 ¥HEA171 3 1000 goll A 587 YA 228
of, ATl A A+ hemoglobin® & spec-
trophotometerS ©]-83}e] 540nmollA ZA Tt 0.1%
Triton X-100 2 Alo] ¥ L2 HE WE&5o 149 E= he-
moglobin®] %¥& 100% A2 A& 3}51, 50%2] hemo-
globino] W&A19] FHEE THU (hemolytic unit)Z & ]
stk

SDS-PAGE< &3

AAE o¥de AR RAFE ANV A4
Laemmli¢] WHH o2 SDS-PAGEE A A8} t}H15]. Stan-
dard protein marker= Amersham BiotechAlZ5E 9]
sha] AMESIe ™, 12%9] separating gel& AR&-3te] 120
voltageoll Al oF 2A13H5¢F A7 9 5S A &
brilliant R-2502.2 @4 & g43le], 7|98 @93
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o] 1} hemoglobin®] ¥& 540nmelA] 43St

VFHE AZ=M £
fFeAZe vlXe 4TS 2ARL
93}, rainbow trout gonadal fibroblast cell] RTG-2 Al
X F(Oncorhynchus mykiss: CCL-55 ATCC)E 10% fetal bo-
vine serum, 1% penicillin-streptomycin, 0.2% fungizone,
0.035% sodium biscarbonate/L 7} &-+¥ Eagle’s MEM
WA o) A AMujeFatgdet. 30041 3x10° cel)e] A ES 48
well multiplates]] ©}A] %3 & A A VFHE HE5=
7} 10~50 pg/mi=| A Arbste] 9412 B2t Wk A7),
ol% mid AXZHE UQe LDH %2 Vitros DT II
chemistry system (Johnson & Johnson)& o]&3}o &4
‘s}ﬁt} 272 Triton X-100& A3t RTG-2 A ¥7}
B5 A 21% LDHO| 43 wia Fstgh. £ 50
pg/mle] VFHE RTG-2 HEFo] EFsla] 447 T
AE] de) Wsls Ty &n 3 (Olympus 1X70) 2 1008)
ol A g Rt
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V. fluvialis® hemolysin (VFH)2| x|
V. fluvialis2 F-¥] hemolytic F4& 7} 1 $l= @82
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Aoz e Fut FEFE ol&F E4%, DEAE-
cellulose ion exchange column}, Mono Q columng o]
$3ol AT MF AFANA o 170mge] w9
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10,000HU/mg< el en, A A = (purification yield)
= 49.3u) 93t}
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Fig. 1. SDS-PAGE of the purified hemolysin from culture
supernatant of V. fluvialis.
Arrow indicates the purified VFH.
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Fig. 2. Hemolytic activity by VFH with different tempera-
ture.

Washed rabbit erythrocytes were incubated hemolysin of
2 HU for 5 to 60 min and hemolysis was determined by
absorbance at 540 nm.
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48 240 vt dssgov, 0CAME £8 &
"qol o e A2 JeRY. oz Ane VFHL
Aol itk AE HAFE Zloln, 4T A 243t
E’}%—? HLAELE AAHBIR ThA] 35Tl A ARk-gAlo] &
gado] dojue Aog Hol §8HA AL 24
et dgFs won, g¥ENo] dojyr] Ao he-
molysino] ¢ ¥ Agste FF S BRE e
Ao 2 Az o) g AL o]He R1E V. cholerae
El Torg] hemolysin®} Al A2 Z VFH 4] & &
7128 7HAA Qe AoE FAHHE

VFH7I RTG-2 cellof o|x|&= MEZS4

Vibrio fluvialis2 H-€] A3+ hemolysin, VFH7} A Eoj
U A EEA-E rainbow trout gonadal fibroblast 4|3
% RTG2 MEFE o] 83to ZAEIY T Fig. 304 2
%o] A ® VFH (50 1 g/ml)E RTG-2¢) ¢ 447t A2 &
o, AXF7t FE2Z et AFHASE ¢ 7 AT
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Fig. 3. Morphological changes of RTG-2 cell after treat-
ment with V. fluvialis hemolysin.
(A) Morphology of normal RTG-2 cells (magnification, X
100). (B) Morphology of cells incubated with VFH (mag-
nification, X100).

10~50 £ g/ml9] 4A¢¥ VFHE BHC*E] RTG-2 A|XFo|
A2 F 42 5 A Foll FF A LDH 42 Hl
W&ttt 10 pg/mlo] VFH AP Aol ¢ 16% ] A A}
98¢ ey, 50xg/mle] VFHE AHZstde o
80%9] ME AE&& Yeglch Fig 404 B v
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Fig. 4. LDH release on the cytotoxicity of RTG-2 cells
after V. fluvialis hemolysin treatment.
The percentage of LDH retention by cells incubated with
VFH is expressed as the percentage of LDH retained by
control cells. Results are expressed as mean*standard
deviation of at least three independent determinations.
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WAA WSl Vibrio fluvialisZ 5E hemolysing #
AA 34t Z, hemolysing] A= o #jgd& A7t
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