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Immunological Characterization of Vibrio vulnificus isolated
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Abstract - Immunoglobulin G was purified by 40% (NH4).SO; precipitation, DEAE-Sephadex,
Sephadex G-150 column chromatographies from rabbit antiserum against V. vulnificus ATCC
27562 O antigen and used for immunological test for V. vulnificus isolates.

The profiles of cell lysate total protein and outer membrane protein from the isolates were
analyzed by SDS~PAGE and densitometry. The overall profiles in all isolates were similar.
Distict protein band was observed in comparison with V. parahaemolyticus. Western Blotting
with rabbit Immunoglobulin G against cell lysates and OMP of V. vulnificus isolates showed a
strong antigenic response to antigen 66, 60, 54, 48, 33 and 26 kDa which were common to all
strains examined. The 26 kDa antigen showed V. vulnificus specific antigen in comparison with
Vibrio parahaemolyticus. A sandwich enzyme-linked immunosorbent assay was developed by
using rat anti-V. vulnificus ATCC 27562 polyclonal antibodies as capture antibedy, a purified
rabbit IgG antibody as detector antibody, and goat anti-rabbit IgG-alkaline phosphatase
conjugate as developer antibody. When four V. vulnificus isolates were tested, the reactivity
showed from 50 to 70% by sandwich ELISA.
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Vibrio vulnificus> F2 37} dote] wlthE-o] A} infection group)e. 2 -BF3}9]t} (Blake et al. 1979).
T AEEY] WA BRE, vl A, 0, 4 A AESE ol 299 HAEE AAFAE A
oA F, | 2F, FFIE, slxFell 27 A2 EH, 19 AE AR AN SA5te] A E £3 PF2 £
2F717F 47 e ey AR EdAE EeFHE & 7} AP =2E o7} (Shirouzu et al. 1985). $-&|r}a}e]
A A F oo} (Hollis et al. 1976). Ao Aptge HF 62~T9%2 ¢ ¥A BuHe] gl
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W =42l LPS (lipopolysaccharide), M| 1% whlial M=z
9] &A (extracellular enzyme), siderophore 4 AF, v -¥-
] FA To] 9 Aoz ¥y HI Qv (Simpson
and Oliver 1983; Testa et al. 1984; Oliver et al. 1986;
Miyosh et al. 1987; Bahani et al. 1991; Stelma et al.
1992). = dHsle] g7t BAAgo AgAdE vieh
o, Alge] obgs wyel Az AFgel=
AGgAE AAA Aohm BeA o (Kreger ef al.
1981). o|&}3o] V. vulnificus®] ®AAel 9lo] e}
Q2] FaAel AARel ek o AAT A7 Qe
A= g} (Kreger AS et al. 1984; Dilip et al. 1991;
Gautam et al. 1994).

V. vulnificus®) ®HIFUE o] F+= Fo3F Aoz
3= 23 LPS, OMP (outer membrane proteins)2] Al
7}A)7} e)le} (Kreger AS et al. 1984). o] el <)=tthi
7 (OMP)ol] g A7 2Tl A=t W94 &
ZFo el AolM e FRA7T9} ATAE 357
F2 243, deolit pHO| Watel] Hd 7 Al W
o]7]zlol = OMP: $23 Aoz AR glem, =
3t V. vulnificus®] F¢juisiiizloe] 36kDaz 3% =
g o] o] A AL WU ] FHRT T BHUS
(Biosca et al. 1991, 1993).

V. vulnificusel] 218k AL ydl = 7]5e] glovt
Zael Bol FUtsla oleom =3 AHFLE HAHEe]

3 AEWde] 2FFHT Stk 27 FAUHeE:
A S B2 Pel FFE olFT ANFF
o} 7] 1985; 3 1987). | oFolt FAte] s ERRE A
& Aol A Vibriod ZZE4 wix|] TCBSE AH4-3led
SR Ate 9 Fol AHTANE AN V.
vulnificuss A7)|7 A Azva 7A¥)7) we] AQH T A
9 z2el Wk Ast g dsk gl wdel slalch
o] x BAAE3te] WA o] V. vulnificus?]
hemolysin gene®& PCRSo.Z 7] Z3&}7+} DNA probes
o)-4-2} DNA hybridization 9%} $34& ol 42 w0
S e ALgR AT wwslo] 9ok (Wright et al.
1993),

2 dFME 7 e FF9 cell lysates®] SDS-
PAGE #A47 zh3d-g o]F:= F2A¥<q OMPY}
LPSE %23 H7149E ¥4E ANl 1 B4E
obol B 312} 3}ge}. &, BEFF V. vulnificus ATCC
27562¢] OFdez A2d FPPo2 Ve He Ho
Aol & WA =8 93t HIF2EH G
2 2y AT o2 445l 2 ¥ol FF9 W
Al §A& At V.vulnificus®] ¥e] HZl

23 ARE AFshnA st

1. AR5

X Age|A BFFFZ V. vulnificus ATCC 275628
Abastglon, soFol M Eel V. vulnificus 435 (A,
B, C, D)8} serotype 03 T-F7} A& AL&-EHt =z
FFet Qe 33 P94 A8 AFazye o
wkL. V. parahaemolyticus ATCC 17802 AH&-3¢]c).

2. 919

DAL FFY 08 A=

V. vulnificus ATCC 27562% 1.5% 214347} brain
heart infusion (BHI) A wix]ell A 87°C, 9A) 7k wlj s}
I phosphate buffer solution (PBS)2. M3 % 1%
formalin® 2 4°C, 24X 7} x)2]3}¢ic}. 3,000 rpm, 20-%-
7+ AR st AHAFAE PBSE 33] AH3 1 0.9%
Algdsz el 03] H59E Az3ka 4°ColA
waEtel ol F ols AR AHshlch

DAL EFES] o
2akge] AL SIS 300 g9) ratS AHEEH
on) A YU AT AVFERE 2kg?) rabbitd
Aeasch. 089 H4AE 0.9% Aga 1.5x10°
cells/ml (¢] 8} McFarland No. 52 ¢}§ho] HE=E 34
3}ed 2] Loll= Freund’s complete adjuvant (Sigma)2}
g3t g3 1ml FAEEE 237 EE gddtes
159 242 g rate & 53]F 22|30 rabbitell= £ 7
5| FAlsle] 27ARE ¥ AWsto] S A

E ELISA= 3}qlslgl}.

3) FA B AHE

AY FEL] AR At ALeM $TAR)
HEd £3E el B AR bF £°CHA ¢
b A]E & 10,000 g, 10~ 15% AL st 7
AL Felstaleh £ AL 56°CellA 308 v
FIHAA 4°CeA BA3IF.

4 FA o7t &4

3 A& EAlste A9 A7k FAsr] A3
ELISAE AlAslgdc). WA 96 well microplateo] V.
vulnificus 08r18] =% Spectrophotometer (Shimazu)
2 o] &3l FFE 602nmeiA 0.D0.27} HxF T¥
3oz zAshe] 100WH Yol £CIAN shut v

¢
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289, 18] 3% BSA7} #7}%l phosphated
buffered saline tween 20 (PBST)&M-& 200l Y1
Ao A 1A 7F zgkaleln). o174 V. vulnificus 3+ A
£ 1% BSA-PBSTE A}8-3le] AAwxr) HEF 24|
Q4 HAsid 10004 BT 247 WAt
PBST= 5%2F 33] A28 3% anti-rabbit - anti-
rat IgG alkaline phosphatase conjugateE 1% BSA-
PBSTZ 1,0000) 3]A3}ed 100ul¥ @51 2A17F HE-S-A]
Zt}. PBSTE 587} 33] A28t & N-pNPP(Sigma)7}
71 714498 100u14 Y32 30 WHEAIZI 3M
NaOHE- 50 pl¥ 2o] uk-e-2 A=A AF|: 405 nmsi|A
F3eg 24ag

#-€ Van Oss (Laemli 1970) $-2]
F FEe AAE @3 1)
A Aty B9E 40% Z3AIA 4°CollA] 18~24

A7y vbx)EEE 15,000x g, 102 JA) 2] (Sorvall,
RC5C)3le] Al A Asty AAES pH6.3,0.1M
QAarstE ol SHAIA FUTL AFH oz FHI] £
shgiet.
2) DEAE-Sephadex A-50 Ion exchange
chromatography

0.1 M NaCl& 83 0.1M glatebEol (pH 6.3)2.2
23] 33 3)17] DEAE-sephadex A-50 columnol] &
o] FAAA TdLFHez Ao
A $3PIE 2R 2 F 5 2399 A
~0.7M Fx}7ul 3l S22 4 S Bt

3) Sephadex G-150 gel filtration chromatography
DEAE-Sephadex A-50 column chromatography & 3}
0.1~0.15M NaCl ¥=elA £23 AR E i}
PRy Buhe 40% TIAA 4°Coll A 18~244]7F v

3 Y= Az (15,000 X g, 108)3 ] AF=al-& A7
sz AAES pH6.3,01M AGE 353 00175 M
QAL Z Mol LA A TU3 dFAog FHI| FA

gt BAF =doEzdloz H33JIAF] Sephadex
G-150 A= (2.7 %100 cm)ol] E3AA A2 Psled
o} AN o= pH6.3,0.1M A gS f{}“& 0.0175 M
QAN Algste] Arlslgen, 42 4mlhr
29 3mly FIL2AA LE2FIE i/«}v}ait}

4. A2 EY G AA

1) ELISA
2zpEadssel 427 7 239 Welzzed
G B4 =457 95t} ELISA e AAshleh

96 well microplatesl]l V. vulnificus 03}12] %5 602
nmdilA 0D 027} HE=E 38 2oz zA sl
100 wH o] 4°ColA] szt whAgte, A7) 71ed
A7t ZAwj oz ELISA 3t U3 Ak

2) SDS-PAGE

azale sl 425 7 B£Fe] WodIEzyd
G B3¢ =A37] $1sle) SDS-PAGES A=}
(Laemli 1970). Gel filtration chromatography Al A]A}el]
Al V& FA peakql fraction I3} fraction I15-3]2] &
A& vm 37 $3te] 74 BEHE ArdEIta As
Coomassie2 G5l Felsloic).

of & w34

3) 8kl o] V. vulnificus O3+
5ol 4
A E A 9} Ao wSSolAde Fs] ke
competitive ELISAE Al A3}t ;A 96 well
microplates] 3314 FE dZNog wexZ FAd}o
100 w14 o} 4°Coll Al s WA HTh At
o2 AReoA] 147} HEX]3F & 0~100 ug/mle] =2
inhibitor 393} 100M] 3A ¥ BB Az HAF=8A
2 3835le] 7} welle] 100 ulS Y3 37°Col|A] 247}
uH-S-AlZ e} PBSTE 537 33] M|A 3 ¥ anti-rabbit
IgG alkaline phosphatase conjugateZ 1,000u] 3]A43}
] 100 puly Y1 37°Coll A 2x) 7k ub-g-AlZe} 587 3
3] AA F N-pNPP7} A7hsl 7180 1004 ¥
T 37°C 3087 u-eAZc} 3M NaOHE 50 ul¥ o]
W82 4A 73 405nmel A FREE SYsholek

5. BelEFe) BRge 54

V. vulnificus®] EH3}Ae] EAE dolnr] $aA

g3} o] AN HL.

1) 2o wiek

1.5% A3 7} BHI <14 x|l Al 37°C 9x)7+ A ehil
ok A7) V. vulnificus® %43k 3 PBS=E AH3}1 of
FHE o3} o] Aejste] ARSI

2) Cell lysates?] A=
A ¢H FAES TEAN ¢ZHe] f=hr]A sonicator
(outputm 8, 30’ x 103))=2 4] 3}sic). opH x| k-2
AE 4,500xg, 20 FAEE WA AAstz A %

rjz
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Abg-3}edel. Cell lysates®] A %3+ Bradford
assay Yhd (Bradford 1976)0. 2 A3}l 31 SDS-PAGE
2 izl

3) OMP9| £4

Filip et al. (1973)2] v}¥] o2 OMPE F%3le] SDS-
PAGEZ EA3lgich 55 wifat & 3F3te] TEAN
bufferol] B&} A7 sonicatorZ FAE I} st I
HA] ke FAE 4,500 x g, 208 A2 A A 349
t}. o]& deojal AL 45000% g, 142 F3F W94
¥e]5}e] 23 AE (membrane protein pellet)#} 434
o] 943 i (cytoplasm protein)& H2]3lich A
£ 1% Sarcosine (C15H2sNNO3, Amresco)e] * 7}
TEAN buffers] ®e}X]7] 37°Cel|A] 3037 Wx|5t o
714 =487 2 100,000 X g, 147} F-F G422
sl f3lA] W2t A (soluble inner membrane pro-
tein)®} 224 9|7t (insoluble outer membrane
protein)g& 2]5telth. OMPR-2-2 TEAN buffere] &
ehsle] AHstode) £2]¥ OMPY] ¢}-& Bradfordi o
=2 A 2Fel4] 31, SDS-PAGES 33}e] Coomassie blueZ
A Azl A

6. 2eZ7e B 54

1) Cell lysates®} OMP<2] western blotting assay

23t F9] cell lysates®} OMPE SDS-PAGEES Al
AgE & o}F f3H oz 30% 3¢ AL HYJAI|
semi-dry transfer3 A}8-3}e] 15Volte] A2 202-F-
o} JE=Z A EFZA (nitrocellulose)Zol] 7T} o] A&
A 3R (0.5% Tween-20 in Tris-buffered saline) 2
2 AlF3sa 3% BSAZ}F A7k b dFfoz Ak
g B3 Ay ddF28Y G 2418 A FH
©}-&- anti-rabbit IgG alkaline phosphatase conjugate<}
2A]7F "}-2-A)7] 1, Fast Red (Sigma) 2.
Asho] Beksaict

S ADFE A

2) Sandwich ELISA (Enzyme-linked immunosorbent
assay)ell 2lgh A4 A A vx9 4

Sandwich ELISAS AlA)8}7] 9138t V. vulnificus cell
lysate 313} A9} =& &F 519t WA 2F5}A
9] ¥=8 0pgmlo] A= I7 4FYez Y3}
o] 100 pl= 96 well microplate wellel] 7}3+aL 4°CellA]
315 vk 39l o). 3% BSAYE A7kl PBST-2-< 200 ul
2 1A 7 Aol A AdgHE 341 Thste] 2417 Hbg
AFE old el F=% 0.5~100 pg/mle) =7t
HE% 1% BSA-PBST $k3e] 3A st 100 WS 7}

s}gich. PBST= 33 A2 3 5 32 AAE HA=2=2E
4 GZ 1/100, 1/500, 1/1,000, 1/5,000, 1/10,0008) 2. 7+
7} 3}M st 100 1% HF313 2412 FU4 HHAIRE
PBSTZ 33] A& & 1/10,0008) & 34t anti-rabbit
IgG alkaline phosphatase conjugate® ¥F3}o] 24|zt
vkeAZTh 716 712E 7Rk wEA7|T beE
AAAA 405nmol M FH=F SAsA

3) Cell lysates®] Sandwich ELISA

v 2813 (anti-V. vulnificus rat serum)®] F=F 10
pug/ml7l =8 38 9Edo] FAsle] 100 plE 96
well microplate wellel] 71831 4°CollA] 354t ubx]3s}
ot} 3% BSA-PBST= 147} Abalz 10 ug/mle] &
=7} Hx2 398 1% BSA-PBSTY| 3]A3le] 100 ul
4 w3 247 WA 532 33 AAE ADA

2 1/1,000u] 3]A3Eke] 100ul% W31 2X]7F WHSAI
*1]74-,— anti-rabbit IgG alkaline phosphatase conjugate

2 1/10,0000) 3jA3led 100 ul¥ YW1 2X]7¢ w227
‘;}- A M F N-pNPPE-<& 100wl o] 3087 b5
A1713 3M NaOHE o] WHg-& AHAA|Z]F 405 nmel]
A =8 289

2 034} A - ELISA‘%}__E =
Astelch, A2 98 rat FH) AL 377
BE syt Zr)stel 1:8,20070A] 718k o (Fig.
1), A9F283 G HAE 43 rabbite] Ao 3}
A9 A7k 554 FE 7P A8 veht 1:12,800
742 Z7}138ked o) (Fig. 2).

oi}l

2. A9F2EY GO AA

1) DEAE-sephadex A-50 column chromatography
3 3-8 DEAE-sephadex A-50 Z13 (1.7 X 30 cm)ol] &-
ANA ol emiz e e AAsgE W
23 G FAHRELE 0.1M~0.015M A gs= HTo
A vepgew, 7 8238 Fig. 3¢ veht Qo o
g WdF28A G g4E& el fraction No.
15~35¢ Exteled The AAAAel AHgsheleh

2) Sephadex G-150 gel filtration chromatography
DEAE-sephadex A-50 ion exchange chromatography
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Fig. 1. Antibody production of rat antisera against V.
vulnificus ATCC 27562 O antigen by ELISA.
—a—: normal rat serum
—m—: 7days serum after injection (1/4 fold dilution)
: 14 days serum after injection (1/10 fold dilution)
: 21 days serum after injection (1/50 fold dilution)
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—
—0O~: 28 days serum after injection (1/100 fold dilution)
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Fig. 2. Antibody production of rabbit antisera against V.
vulnificus ATCC 27562 O antigen by ELISA.
——: normal rat serum
: 21 days serum after injection (1/4 fold dilution)
: 28 days serum after injection (1/10 fold dilution)
: 35 days serum after injection (1/50 fold dilution)
: 40 days serum after injection (1/100 fold dilution)

—.—

-

—o

—o-
st} 2& AR EL 26x100cm] G-150ZH ]| 7
A2 AASY. A ZA peaks} HPYF2ER
G2} A peak:™ dA]3}g]ew, fraction No. 21 ~29-8-
T o} fraction I2. 18] fraction No. 31 ~45% fraction
Iz st 1 #FAE vwdlgdoh 4% et Fig. 40
el sic

3. I8 Go A &4l

1) ELISA
azrtessd 428 4 239 Ad2ed
G %4-& ELISAUNE& AAlstel stousieh $28 2

PR P E AR PR EN

Fraction runber

Fig. 3. DEAE-sephadex A-50 column chromatography of
rabbit antisera against V. vulnificus ATCC 27562
O antigen. Fractions were assayed for antibody
activity and for Aggp. Symbols: (@), protein concen-
tration Aggo; (©), antibody activity in ELISA; the
bar («—) indicates the fractions concentrated for
further purification.
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Fig. 4. Sephadex G-150 gel filtration chromatography of
DEAE-sephadex A-50 fraction. Fraction were
assayed for antibody activity and for Ags. Sym-
bols: ( @), protein concentration Ass; (©), antibody
activity in ELISA; the bar («—), indicates the frac-
tions concentrated for further purification.

23} chiid gAF HAF2EYH G Ao T3t
peakE R o™ (Figs. 3, 4), 53] gel filtrationA] 42
% fraction IIeA] 313 =< AL 3 5 9
o}

2) SDS-PAGE
5719 8 A 9] sephadex-150 HAH o] &

=]

=

Hye)
35 #7353 A3 fraction A HgF223 G
o] Ha s} Lajol] slFsl= A=k 51kDas}t 23kDa2] 2
Hel Wizrt 4z £S5 U (Fig.
5). &, 7 AADANN =& B4$) 5 DEAE-
sephadex ion column chromatographyel A} 1}-& ZHAjx
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Fig. 5. SDS-PAGE of sephadex G-150 gel filtration column chromatography peak fractions. Lane a: Molecular weight
marker (Promega mid range), lane b: fraction number 21, lane c: 23, lane d: 25, lane e: 27, lane f: 29, lane g: 31,
lane h: 33, lane I: 35, lane j: 37, lane k: 39, lane 1: 41 kDa The bar (—>) indicates moelcular weight marker, the bar
(«gmm) indicates H chain and L chain of immunoglobulin G, the bar (<) indicates the fractionland fraction II.
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Fig,. 6. SDS-PAGE of purified rabbit IgG to the V. vulni-
ficus ATCC 27562 O antigen. Lane A: Molecular
weight marker (Promega mid range), lane B: After
ammonium sulphate precipitation, lane C: After
DEAE-Sephadex A-50 chromatography, lane D:
Fraction I, lane E: Fraction II; The bar (-—) indi-
cates molecular weight marker, the bar («¢m) in-
dicates H chain and L chain of immunoglobulin G.

29} sephadex G-150 gel filtrationol| 4] }-2 fraction#}
fraction IIE 27 &A)17A A7|9E3 A= 0}
7} & faction IIefA] HAgz 82 GrF AAHGL
< g 4 AN (Fig. 6)

23t V. vulnificus
FAEe AL837) 919
S competitive ELISAE- AlA]s}¢]
o} (Fig. 7). A2 HAZ3283 G9 Y3 A
< 3 ot 2ug7tAl e A o] Weker, dugh
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Fig. 7. A competitive ELISA for detection of V. vulnificus
ATCC 27562 O antigen with purified rabbit IgG.

E{+ inhibitor antigen®] ool v]#]3}e] BRAR 3Fx
S WS TSR A2 ekt 3 B

WejFe e G WHelPE HAY 4 e
:az 64ug olde] HE Z3Yest 9 Aoz
eht 9 4~64pgol ] WAF22 Goje] W3 Aol
2% 4 A

=3 ol o
RS

4. EedFe 2RPYY 5

1) Cell lysates2] SDS-PAGE
okl A Hal5 V. vulnificus?] cell lysatesE SDS-
PAGEE 38]3}e] coomassie stain¢ 2 wului =2 3lq]
st} (Fig. 8). =&dF=2 A3l V. vulnificus ATCC
275629} serotype 03 &3, 3| Fol Al #eldt F5o &
=2 profiled wlwslyleh dzdos AH-d V.
parahaemolyticus 8} VIAE 4 3= 54, 48, 36, 33, 30,
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Fig. 8. SDS-PAGE profiles of cell lysates of V. vulnificus
isolates. Lane A; Molecular weight marker
(Promega mid range), lane B; V. vulnificus ATCC
27562, lane C; V. vulnificus 03 strain, lane D~lane
G; V. vulnificus isolates, lane H; V. parahaemolyti-
cus: The bar (—) indicates molecular weights as
follows: 97.4 kDa, 66.2 kDa, 55.0 kDa, 42.7 kDa,
40.0 kDa, 31.0 kDa, 21.5 kDa, 14.4 kDa: The bar
(<«—) indicates common protein band of V. vulnifi-
cus. Estimated moleular weights are as follows;
54, 48, 36, 33, 30, 26 kDa.

-

i — 4

- — . »Mfa

- . F— -

TN R ol -
- R oo 3 —p—
iy
.

A B C D E F G H

Fig. 9. SDS-PAGE profiles of outer membrane proteins
of V. vulnificus isolates. Lane A; Molecular weight
marker (Promega mid range), lane B; V. vulnificus
ATCC 27562, lane C; V. vulnificus 03 strain, lane
D~lane G; V. vulnificus isolates, lane H; V. para-
haemolyticus : The bar (—) indicates molecular
weights as follows: 97.4 kDa, 66.2 kDa, 55.0 kDa,
42.7kDa, 40.0 kDa, 31.0 kDa, 21.5 kDa, 14.4 kDa:
The bar («—) indicates common protein band of V.
vulnificus. Estimated moleular weights are as
follows; 64, 48, 36, 30, 26, 18 kDa; The symbol (p),
indicates common protein band of V. parahaemo-
lyticus.

26kDa sh¥l = £-& V. vulnificus 3% N== 3
2 9le) o, V. parahaemolyticus®l| = 105, 40, 34, 38
kDa®] thiisi =7} &<l =ik

2) OMP¢9] SDS-PAGE

1.5%%) NaClo] A7}€l BHI#| XA 37°C, 9A]7F A
Gl opAlZ) A FE AEsd 2esAe sl ALE 3
78 & 1% Sarcosine2 . OMPTHE A4t 4%
stacking gel#} 15% running gel & Al-4-3le] A7 5§
Al A3} & coomassie stain© 2 #Ql3}e] (Fig. 9). V. vu-
Inificus®) % iz Fulcql 36kDa Mi=E
Zx o2 I 9 64,48, 30,26, 18kDa iz 52 3l3F
ojt}. o)l &) V. parahaemolyticus®] 73-$-ol
105, 50, 40, 34kDa 52| =i =7} Eals}x] k& 5~
Ne] OMP W= 7}A V. vulnificussl= o2 G4
R=Ks 1=

m rlr

o

5. RelFee) AR 54

1) Cell lysates®] western blotting
2238 79 cell lysatesE SDS-PAGEEZ AA|g ¥
A WdFz8Y G western blotting & A A5}
o} (Fig. 10). el 2283 Go} 98 Hol: W=z
66, 58, 54, 48, 36, 33, 26, 14kDa 5] v]@H W& 47}

A& i‘}’i ou], 7 A V. vulnificusel] FEHL
2 Jeh}s Bolggleozt 54,36, 26kDa 5 & 4

A B ¢ D ®B F G

Fig. 10. Western blotting of cell lysates of V. vulnificus
isolates with purified rabbit IgG. Lane A; V.
vulnificus ATCC 27562, lane B; V. vulnificus 03
strain, lane C~lane F; V. vulnificus isolates, lane
G; V. parahaemolyticus: The bar (—>) indicates
specific antigen of V. vulnificus: Molecular
weights as follows: 54 kDa, 36 kDa, 26 kDa.
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A B C D E F G

Fig. 11. Western blotting of outer membrane proteins of
V. vulnificus isolates with purifed rabbit IgG.
Lane A; V. vulnificus ATCC 27562, lane B; V.
vulnificus 03 strain, lane C~lane F; V. vulnificus
isolates, lane G; V. parahaemolyticus: The bar
(—) indicates specific antigen of V. vulnificus:
Molecular weights as follows: 97.4 kDa, 36 kDa,
26 kDa.
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Fig. 12. Titer of V. vulnificus ATCC 27562 O antigen and
purified rabbit IgG concentration by sandwich
ELISA. Symbol (0), 1/100 dilution of purified
rabbit IgG; (e), 1/500 dilution of purified rabbit
IgG; (o), 1/1,000 dilution of purified rabbit IgG;
(m), 1/5,000 dilution of purified rabbit IgG.

At

2) OMP¢9] western blotting

22 29 OMPE ¥eio: ol WI9B ¥
AA ¥ HadZ2 83 GE western blotting S A A8}4]
o} (Fig. 11). 78 wksA& el ez 66, 58,
54, 36, 26 kDa 5-& #<Ql& 4= glglemn, 974, 363} 26
kDa 5o V. vulnificusel]l Ho|x<l Loz A3
o}

Table 1. Sandwich ELISA of cell lysates total proteins of

several V. vulnificus isolates with purified

rabbit IgG

Relative
Strains A405 nm Cross

reaction
V. vulnificus ATCC 27562 1.244 100%
V. vulnificus ATCC 27562 0.777 62%
V. vulnificus isolates A 0.655 53%
V. vulnificus isolates B 0.728 59%
V. vulnificus isolates C 0.793 64%
V. vulnificus isolates D 0.893 72%
V. parahaemolyticus ATCC 17802 0.182 15%

3) Sandwich ELISA B4 & &4 529 &%
g HY :’“iga Gs} s ol A 227 #2 =
g ol w8 AS ELISA o2 Goln7] ¢35}
9l V. vulnificus ATCC 27562 cell lysatesol] =3t &
Q, 3A) AA =g FAst] B (Fig. 12). 1 2
3}, 84918 8~16ug/mle] =7} AArE2 SAHY
on, AAP HYgFZEY G 1/1,0000] 3| Aujr}
ARerz SHHo| oF AfdMr AW FEF
10 pg/ml, )= 1/1,00080 8 A}-8-3} o)

4) Cell lysates®] sandwich ELISA
AAE HdF2EN GE YR st S FelA
223} V. vulniﬁcus #3220 v}l sandwich ELISAS A
Agted 2 wheAlS Golr gttt (Table 1). EFEFol
o gt ”"°"§a 100%2 Y& 7% AF EHTFE
50~70%2 WAl & Belon, dEdF
molyticus?] 7%= 15%2 AT 2o| &

¢l V. parahae-

Bk

o )

V. vulnificus’s 394 Vibriod FolA AF74Ad
DA S8 Fa v ATRAQ AP E dole #
oz =)Aok V. vulnificusel] o3 EA HLEF

2 79 gEd AR B Wl Assel g

B2} 2 gud Soz WAYSe] A3FH] e &
A7t 2999 WAES A Ao 2 nAgs F
Apzred-e 9ako] Qe Abo] wpgtEopnt A Fol 3
AFE A& e W F2 93t W] Pez dysin
Yz F&aA AP 50~80%2 ¥ AAHEE
Rolx glo] of8] QFAEel o] g EelzAl 5
AR 79, 428 Az 3] WeE § o
HellA 77} &b APz Joh (R 5 1985 &=
1986).
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2. Hezl

(el ) ]

FHAME Fz i AP Fe] noHm glen,

AA7FFel] A& Bu= =Ev) V. vulnificuse] =
< vkl A 274 AR Anrl g 3
2] AE7)3]7} @ot 1 el dEAE B3 B

=AM 3178 Fast 27 9 AS|EAE OFy
I (3] 5 1985; Chin et al. 1987). V. vulnificusS
A&7 T PERE SR SAAD F A
GuAe =] E4R ke Aske] 43 A5
S A NS We) naHes ALesw Yk
AHgHE Qe i TCBS A1¥A), SPS A=),
VV 3w %], CPC & A] Fo] glc} (Testa et al.
1984). 71.9]¢}} 23S rRNA -§-H=}el] o3} nested PCRY}
o]}, cytotoxin-hemolysin -5 2}el] ©§3gF PCRuIH,
3934 Al4-3l= immunoassaydld o] AV|E I
¢lc} (Brauns et al. 1991; Arias et al. 1995).

ol AFelA Az dfozHE] TCBS HAH A

2 odx}Add Ee]sla API 20E kite} A &5 HAlz =

A& V. vulnificus | ¢F 22| FEe) i3 HE" EA
& dolBy o|F wiEto = V. vulnificus®] &7
-2 ebAls] B9l HA 2F2FF< V. vulnificus ATCC
275625 WYl 942 27 JdAH oz NE HIYZF
Y GE FEAA HATH FA el AHEs)
Qo AANH HAEZ2EY GE V. vulnificus | F ¥
e wRBASN WAIAL VLS AR,
=, V. vulnificus 31°%F E2)F2] cell lysates?} OMP,
LPSSS 7tz} Be]sled electrophoretic analysisZ A
Wstel 1 B4 o} wakch

#9933 A 2EzFa
vulnificus ATCC 275628} ]38t oFAFS Hglow,
20E kite] = 93% o]4+e] $AEE FUAT 5 9l

SRR V.
API
Sl

EZFZ9) V. vulnificus ATCC 2756223 0348 A
Z3lT o]F =7]o] HHde] dL FPHozrE o
dgzud 69 FEYAE AdsAS BuLEy A

7, DEAE-sephadex A-50 column chromatography £}
sephadex G-150 gel filtration® A & Ax HIF=z59
G AA 59l 2m, Ouchterlony test9} A7]% %, 22]3
competitive ELISAS- A]313le] WedZz e G AA
o gHshel e s Sdasich

HAF2E G AAle] oM olEnAAZnNIE
oy WeTERY Ge AY A AL &
25 =4 (Kreger et al. 1984), = A8 AI}= Fig. 33}
2ol olsh ARsslen Aol ulgd prold 525
= AAL2 Ariaset al. (19959 A7 A} =3 A
shatch.

o] ZmFNN v Shte] peake] EHTHE mop

1 gz Az 2o PRResl DA 19744
Spiegelbergel] 23H =7|: y2GS) y1Ge 2779
subclassE 712} 7 &)} (Spiegelberg 1974). £ Al
AT AodsE 2748 PRI trolAE A
subclassol] 2]3F 7l o2 oA A o1}, Ouchterlony test9t
@304 Aeishe] SDS-PAGE 4719d%s Asbelal
fraction IIe}A] B} =2 FAJo] M o]T fraction IIe]
A 2o A& Hegl LAz FeEe 7oz Ho
fraction IITHE Ro} o]&e] wWodgzBd Gasle A
3-8 33l et. V. vulnificus 8¢k E2]F9) cell lysates
2} OMP, LPS 5% Zt7h 28]3}al ©)9) electrophoretic
analysis& AA]3}7] 93] SDS-PAGE A7) 5§ 44|
8}1 profiles-& A3}t V. vulnificus 3] 28] 39
cell lysates®] SDS-PAGE #1713 % profiles 24 2]
spH 54, 48, 36, 33, 30, 26kDa £2] TEM=Z slxlo
o, fzgoz2 AL¥ V. parahaemolyticus$}= o2
el 2] patterng Bk OMP2] A7|%d% profiles £
A A= cell lysates®] Ao} fAlslgeon B %
g abelz B 4 ATk V. vulnificus®] A<l 36
kDa major Y1 =7} 2F7F9} sfjofie]Fo] FEXH O R
2ASe8 1 9 4~5742) 3% Aooh Fasials
ololl Hkal V. parahaemolyticus®] OMPE 3shu}e] &)
% major W=sh o 5~674] OMP W=7} Sals]o]
V. vulnificus®} FHHE EA oz B 4 9)9r}.

22 270 o5 2ARAANRE AAY Mz

EY GE AHE-5le] sfjof2e]Fo) 93 western blotting
assay®} sandwich ELISAS AlAJsl¢ic) Bl cell
lysates®} OMPE SDS-PAGE A 7]¢1%3%}3 western
blotting-& AAIZr AF} V. vulnificuse] Eo)lH o=z ub
25 Holx= 3o 54, 33,26kDa 55 .}'01‘@ 9
9t} B2 66, 60, 48, 46, 44kDa 52| whA % w o}
Lo omiAA AAEH wHdZzud Gz}«]
V. vulnificus ATCC 27562¢)] &A= »E
FEAQ -2 ol 9lt}
A 2283 Gs} e VibrioFel 9% B
el mAPEE-E GolR )9 cell lysatesol] o
western blotting assay S AA|3F A ol wjelr ub
38 Mot YUYAE 2] Aol T nyov, o8 um
A7}l A V. vulnificusZ Eo]Al-& Hol: 26kDas &
QA % e

Sandwich ELISA vhH-& A X|sted V. vulnificus ) SF
E2)F¢) AAE wedazEa G "ok uleAds
HY A% mETRel 9 VUL 10092 BE
739~ ©}2 Vibrio £2 15% v|7te] wajulk2S- wglw
50~70%¢] Aee] e W3S neh

[

N
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