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Characterization of Vibrio vulnificus Isolated from Domestic Coastal Area. Geun-Tae Park, Min Jung
Park’, Cho-Rok Jung’, Choon-Bok Song, In-Kyu Yeo, Jehee Lee, You Jin Jeon and Moon-Soo Heo*. Faculty
of Marine Science, Cheju National University, Jeju 690-756, Korea, 'Laboratory of Enteric Infections, Department

of Microbiology, NIH, *Lab. of Cellul

ar Biology, Korea Research Institute of Bioscience and Biotechnology (KRIBB)

- Five strains of Vibrio vulnificus, which cause serious septicemia in human worldwidely, was isolated
from marine environments of Korea costal area from May to July of 2002. The isolated strains were
identified by API 20E kit and partial 165 rDNA sequence analysis. 165 rDNA sequence of the isolates
showed 99% similarity with V. vulnificus ATCC 27562. The proteins of V. vulnificus isolates were
examined by analyzing patterns of the cell lysates and outer membrane proteins (OMP). The OMP
separated from cell lysates showed the common protein band. Therefore OMP profiles might be useful

for the identification of V. vulnificus sp.
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Azt Aul7 Ao #59 B 234 wet ARt o
2 v& Fx UoH14,10]. webr PCRE 7o 3% A&
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Aol = hemolysino|t} cytolysin gened} Z+&
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N2& NEE o 28 V. vulnificusE A3H A3
API 20 kit2 A}&-3t 43593, 165 rRNA §A79 o
7\ME B8 E %6} 27t fARAE 2ASAY. &=F
BRadFEe vl wde cell lysated} ojtphufa ol
SDS-PAGEE %3] 04 Bl B84t
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BHI 313 wiAjdA dojd Z2UE Aadsd HA
FEE dE & APl 20E kit (Bio Merieux 20E, France)9]
wello] ZHzF 200 W& P31 37Tl 24417t vl 3 API
20E kit manuald] wel AHE sty

16S rDNA analysis
1.5% NaClo] #7}€ BHI broth 5 mlo] Belad5E HF
3tad 26Tl A 200 rpm O & 24A17F v ekst & vk & 15
ml microcentrifuge tubeZ &7 15000 rpmofj A 187+ A4
E28l9 . A5 NS A A3 bacteria pelletE 331
Wizard Genomic DNA Purification Kit (Promega, USA)&
A28t genomic DNAE £3589 template DNAZ A}&-
3l DNAY BE+x 260 nMe] FR=2 A5
PCR primer= procaryotic 165 rDNA universal primerg]
27f (5-AGAGTTTGATCCTGGCTCAG) ¢} 1522r (5’ ~-AAGG-
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genomic DNA 1 pg& FEHO 8 3} 100 pmole/ 5= 4
primerE Z+7+ 1 0% F7}sba 10 mM dNTPs 1 09+ 10X
PCR buffer, 5 Unit Taq polymerase (TAKARA, Japan) &%
Aol BT SRS H7H4 HFRAF 50 12 B2
ZE3IY FE 74L& predenaturation 4T 5%, denaturatlon
94 C 18, annealing 54T 1%, extension 72T 1¥9]
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7195z 2718 & At Ed PCR #3438
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Table 1. Biochemical characteristics of V. vulnificus, V. parahaemolyticus and environmental isolates by API 20E kit

Strains tested

Reference

Test score ; DDP-1

strain

DDP-2

DDP-3 DCH-4 DCH-5 Para”

ONPG?
ADH
LDC

+
+
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+
+

+
+
+
'

+
+

OoDC
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H,5
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+
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+
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TDA
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+
+4+

+ 1
+ ]
+ ]
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VP
GEL
GLU

i+
+i4+ +

MAN
INO
SOR

+i4
+i4+ +
+i4 4+

RHA
SAC
MEL

AMY
ARA
OX

7 - 5 -

R i RO R N R N e N R N R R N

+ o+ i

53461079
-98.7%%

5146105

total score -93.7%

5046105
-89.4%

5246105
-93.7%

5146105
-93.7%

5246105
-93.7%

4346104
-93.8%

a) V. vulnificus ATCC 27562, b) V. parahaemolyticus, c) API count in index, d) % accuracy, e) Abbreviation: ONPG; orthnitrophenyl-
B-D-galactosidase, ADH; arginine dehydrogenase, LDC; lysine decarboxylase, ODC; ornithine decarboxylase, CIT; citrate
utilization, H,S; H:S production, URE; urease, TDA; tryptophane deasminase, IND; indole production, VP; Voges-Proskauer,
GEL; gelatinase, GLU; glucose utilization, MAN; manitol utilization, INO; inositol utilization, SOR; sorbitol utilization, RHA;
rhamnose utilization, SAC; sucrose utilization, AMY; amylase, ARA; arabinose utilization, OX; cytochrome oxidase.

Az B9 #F F Uz 2359 gAY 1757} V.
vulnificusy FE L B7%Y L, o WY 1FFE 91.5%,
giEe 1755 894%% YelstthTable 1). X e
FANFEZT Mgt A& vehle dd 2 ss
ZolA 2 d¥o] AFHP2Y AL e V.
vulnificus7k B2 A %1 GOl XN = 2570 R#F
% 39N 237} V. oulnificus2 BARH AT Mgk A A G
& F 26739 BYFF F 2N FF7} V. vulnificus2 B
B At V. vulnificuse] o3t ¥ 5L fvete] id dF
H 53] #e2x71 185~263T AtolQl 6-109 Apo]o) gz}
7} A5 g BAFY5,15]. 53] V. vulnificuse FE7}h
Bl ge 7} ghte] @o| £¥snZ feuiete] A
&, Mt o] B B Eol Tt A 10u7} de
A0 BIHD 3 B AFJAE P4 T G5
Z sHrAYY) RN E V. vulnificusE BRE TF7F
2 HUA G FEde] S Ad AN FoME LAH
A GF3keH20].

16S rDNA S71M0 2lst B4

V. vulnificus® 537 £32 TF9 genomic DNAS F3
0.2 dlo] AAQAM T universial primerE AHE-3lo] PCRE
T8 HEAES AN A7BFE AAEHA 15 kb A=
A7PT AEE 2 4 ATk B EHFFEY 165
DNA @7\NEQEA A EEFFA V. vulnificus ATCC
275629} 9% A8 Q}k. EF Vibriod o] thE FRER B
YdFE 971498 E o] 4§ phylogenetic treee Fig. 13}
Zom giHoA Ee€ 2dF DCH1, 2 2 X 22 &
F¢ DDP3& tzaF9 A9 4AdQe oA &
&€ DDPL, 2 #5& WY 2FFGe 409 Aols
BAth @71 E B Ao APL kit BAE 93 A
He YA AT 165 (RNA §42E 97140 2 5ol
02 Z HEHY o] V. vulnificusS] | ® T2 VibrioZ 7
9 A= F&3A AHEE 4 3en Dorsh & V.
vulnificus ] 165 IDNA 9714 € 48 53t V. vulnificus
Tt OE HBEeEFER} 43T AgE Yehle Vibrio
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om 1 9o 165 rRNA, 235 rRNA #3719 7|48 T
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B Ao Xe V. vulnificusdl] So]#Q ot A L g
Haln o] ol &% FF A% WS AL fokd EE
=2 A" V. vulnificus ATCC 275629} & ol A £ &
FE9 ugduide] g HuiAsAth £ g
WA cell lysatess] Bla S 9)3}e] Hal@F2e REFF
£ stafiate] 2oiA cell lysates?] DA W71 YFE HA
o}%iﬂ}. 35 kDaol| X FF#3F ¢ DDP-1, DCH-2 2@ DCH-3
A A} ¥ W=7} 8215 %e1} DDP-3 % DCHAA A
W) 85 A ggron A diics e 3
o] R cell lysateZ 0| &3t Vibrio vulnificus®) AZ4Y
Ae AgstA @chFig 2). JATHATE R A

=
719502 B3 A1 V. vulnificus RFTF 2 BILF
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rlr 2

V. viunificus ATCC 27562
DCH2
DCH1
DDP3
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[DDP1

[ V. anguillarum

r V. cholerae

V. parahaemolyticus
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Fig. 1. Phylogenetc tree based on 165 rDNA sequence analysis
showing the position of isolates(1000 bootstrap for
the confidence level). The tree shows the relationship
between representative species of the genus Vibrio
and isolates. The scale bar indicates 1 nucleotide
substitution per 100 nucleotide positions.

Journal of Life Science 2004, Vol. 14. No. 6 989

2 40 kDa #2994 35 dd H=s AT F A
oy v parahaemolytzcus—c 40 kDa ZA oA e oA
A gAF] Aol7t e AL 9T 4 AT Fg. 3
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Fig. 2. SDS-PAGE profile of cell lysates from V. vulnificus
and isolates. Lane M; Molecular weight markers
(Amersham, Full Range Rainbow) lane A; V. vulnificus
ATCC 27562, lane B; DDP-1, lane C; DDP-2, lane D;
DDP-3, lane E; DCH-1, lane F; DCH-2, lane G; V.
parahaemolytics.

14.3

Fig. 3. SDS-PAGE profiles of outer membrane proteins from
V. vulnificus and isolates. Lane M; Molecular weight
marker (Promega mid range)lane A; V. vulnificus ATCC
27562, lane B; DDP-1, lane C; DDP-2, lane D; DDP-3,
lane E; DCH-, lane F, DCH-2, lane G V. parahaemolyticus.
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