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Twelve strains of V. vulnificus isolated from clinical specimens in 2002~2004 in Jeollado province were determined
for their biologic groups, serotypes, presence of WhA (hemolysin/cytolysin) gene, DNA sequence, and PFGE patterns
of Notl-restricted genomic DNA. The following results were obtained. All 12 isolates were biogroup 1, and API 20E
profiles were: 5146105 for 5 (41.7%) isolates, and 5148125 for 2 isolates with sucrose fermentation. Ten (83.3%) of the
12 isolates was V. vulnificus serotype O4A, and two sucrose-fermenting isolates belonged to serotype O2. Alleles of
cytolysin-hemolysin gene were detected in all 12 isolates. The nucleotide sequences of WhA genes from strains WKHC
212 and WKHC 221 showed 94~97% similarity compared with those from previously reported 7 strains, YJO16,
CMCP6, L-180, CDC B3547, IF Vv10, CIP 75.4T and CNRVC 970121. PFGE of Notl-restricted genomic DNA from
the 12 isolates showed approximately 48.5 to 873-kb fragments and they were clustered to five (A to E) patterns. Two
sucrose-fermenting isolates belonged to pattern D with 95% similarity with each other. Two strains isolated from two
different patients had two identical patterns C and D. It is concluded that sucrose-fermenting strains also exist among
clinical isolates of V. vulnificus in Korea, and they can be identified by using API 20E system, and by detecting WhA
gene. DNA sequences and PFGE pattern of Notl-restricted genomic DNA suggested that the two sucrose-fermenting
isolates belonged to an identical clone, and two strains each isolated from two different patients belonged to two identical
clones.
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Vibrio vulnificusi= A3t 2333t dHeta 540l et
370¢] AET (biogroup)®! V. vulnificus biogroup 1, 2 & 32
BT (67,1038, a5 sl Ashes et
1382 1976 Reichelt & (1976)°] Rargk o]z oJg] 7}x]
o, S, AEe] w2 g 85 Aol vy
S A RS dotlo]l RaHT (37). vt
oA A= A HPEFES F= M8 1SS 7H 40~
6ot A7} 90% ol delar, WAt o} Het seul wow
@), T2 F 5 oRE Aol 2eiuln, 23] UE
g9 MR BwE G, 94 BARAS AA7) o
il sjgegel =Fso] doju, fEjvetllA= dx
=53 147F sk (3,16). V. wulnificus 792 -2t
gholl A wid 6ol A 1149 Atolol] A8, 53] 8~9do|
Aol 7Hg w2 wl, 20001 5-H 2003714 2027 0]
Aste] 50%71 AFEsEITt (4). $HH V. wulnificus biogroup 2+
1982'0l] Tison o] B WHolollA Zejste] A5 Bast
3L, 199553 Amaro$} Biosca (5) ©] A& o3+ Al
o] Fel S Buskdth V. wulnificus biogroup 3= 1999
ol Bisharat 5 (11)°] o]~=2}de] AR o7 (tilapia)dll ==
wof WA A A AT SAENE EEste] Ba
st e feuEtel A Bare A2 a1 et}
(1~3).

V. wulnificus 5] P8l 5 A3 (serotype)©] ©]
S5 A 5 (192 vl A A of s
oA ZelE 15 ol 04AF o] 7HE wWrkar SiGith wEgt
V. vulnificus 375 API 20E system (API systems, La Balme-
Les Grottes, France) 502 522l AJs}sty A4S A
oo I el veket 2o A vk (2,29).

A AN EeE V. vulnificus 52 B4 & dst
ZAFE 918} restriction fragment length polymorphism (RFLP)
(14), cellular fatty acid (CFA) AJ+- (32), random amplified poly-
morphic DNA (RAPD) ¥4 (7,28), ribotyping (7,8), RAPD-PCR
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29)0] o]-&d = 3lFol HaE

o] AtollM= AN Eele V. wulnificus 1250
A AFA Q1 Wl osk S, Y, whA (hemolysin/
cytolysin) 744 A3, DNA 947|498 2 PFGE 4
Ade qtrgstaat stk

O

1. Agas

oot

V. vulnificus ¥ 2002AE] 20041717 A& BA%
Aol FAIE 45 (VV-208, 208, 210, 211), A2l
H AEStu Ao A 65 (VV-198, 205, CN1, CN2, CN3, CN4),
AR FFEAe] A e 25 (VV-212, 221)
9 ATCC 27562 TF5 ARSI, QA7IAEEA o AH8-5
735+ Genbank (National Center for Biotechnology Information,
Bethesda, Md.)°ll 5% 7421 V. wulnificus YJO16, CMCPS,
L-180, CDC B3547, IF Vv10, CIP 754T 2 CNRVC 970121
°o]-&-3}3iTt.
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3t Algeke F9tolE modified salt water yeast extract
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Hill 52 %9 (12,18)°l w2} PCRH-S ©]-8-35F4 V. vulni-
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o)

IES-AIA 3 DNAE dn)iE Al &, 04CollA] 1383 i A& 170, 1.5 ml¥ 2 ml &32] microcentrifuge A1E ¥ 2t 2
FHAIF AL, 60Tl A 13, 72°Col A 1831 308] HH&E-3lar, v} 7N, plug mold 2 well XS FH|3} T B H5-©F MHA
tom= 72TCoA 583t REEAIL § 4TColA T3S

)
ZE A7 ¥ T WA E-S 2% agarose geloll 4] A53lo] Table 1. Biochemical characteristics of the three biogroup strains
of V. vulnificus®

Ae

Biogroup®
4. whA BIIMEEN Test 3
o S . . . ! (Israeli vibrio)
whA F-#12F2] PCR 4HE-2 PCR purification kit (CoreBio-
s i + + +
System Co., Seoul, Korea)Z *2]3}9131, DNA @7|A L2 Oxidase
Genotech Co.(Taejon, Korea)oll 2] Z|lo] A& 3} 0™, Edit- Arginine dihydrolase - - -
Seq and SeqMan software (Lasergene System, DNASTAR Inc., Lysine decarboxylase + + +
Medison, WI, USA)Z alignmentE A3} oW, |7 Ornithine decarboxylase 55 - +
A T8 A7IAEel dlgh database®] 74 National Indole + - +
Center for Biotechnology Information (NCBI)2] BLAST net- Citrate (Simmons) () +
work service Z 2135 ]85Gt} ONPG (+) + -
5. PFGO| 25 SH A Cellobiose oot -
D-mannitol 45 - -
o] A&k ° . . .
Molde] A2} Pulse-Net PFGE (Pulse-Net; Centers for Lactose fermentation (+) N ~
Disease Control and Prevention, Atlanta, Ga.) 'S uw}gtt} .. .
_ i Salicin fermentation + + -
(26). Agarose plug A2+ 984 2+ 7552 Mueller-Hinton
D-sorbitol fermentation - + -

agar (MHA, Difco)oll &4 #E3le] 37 CoAA] 359 %
= < = = d Adapted from Bisharat et al. (1999)
[ez] A& O As W= E 2
SFE. ARE AHs7] Al WS4, plug wash TE ®Symbols: +, most (90% or greater) strains positive; (+), many
buffere} 1.2% plug-8 agarose (SeaKem gold, Camblex Bio strains (75 to 89.9%) positive; —, most strains negative (10% or

Science Rockland, Tnc. Rockland, Me USA)E ZH]ko] 55C less are pOS.lt.lVe), Numbers give the actual percentage of strains
that are positive.

gr2pzo] RASIATE AlFdS 100 tiske] 12X75 mm Al °ONPG, o-nitrophenyl-B-D-galactopyranoside.

Table 2. Serotypes, biochemical characteristics and cytolysin gene of the V. vulnificus isolates

Strain no. Source Isolation area and year Serotype APL20E Acid from WhA gene
profile Cellobiose Sucrose
VV-198 Unknown Chonnam, 2002 O4A 5146105 + - +
VV-205 Unknown Chonnam, 2002 04A 5346105 + - +
VV-208 Wound pus Chonbuk, 2003 04A 5146105 + - +
VV-209 Wound pus Chonbuk, 2003 04A 5346045 + - +
VV-210 Blood Chonbuk, 2003 04A 5146105 + - +
VV-211 Blood Chonbuk, 2003 04A 5146005 + - +
VV-212 Blood Chonnam, 2003 02 5146125 + +
VV-221 Blood Chonnam, 2004 02 5146125 + +
VV-CN1 Unknown Chonnam, 2003 04A 5146105 + - +
VV-CN2 Unknown Chonnam, 2003 04A 5146105 + - +
VV-CN3 Unknown Chonnam, 2003 04A 5146106 + - +
VV-CN4 Unknown Chonnam, 2003 04A 5146005 + - +
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Hal=lol vk ko] dF-E EEjolddll AETe 2 ml plugE plug moldol| A 7uje] w|g] FH|E| & ES buffer=
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o] 20% T % (OD 0.5, 625 nm)= A 3}ITh o] 7o) PlugE v|g] 55CE B HHSHI7F E2 Algdel du
Ho|AH Alate] &4d 4 Jou R Ay gio] gt 55C & g2FxdA 1583 At /775 W
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Figure 1. Aligned nucleotide sequences of wWhA (hemolysin/cytolysin) genes from V. vulnificus VV-212, VV-221 and previously reported
7 strains (V. vulnificus YJ016, CMCP6, L-180, CDC B3547, IF Vv10, CIP 75.4T and CNRVC 970121).
*Number refer to position from the start codon in WhA.
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GelS PFGE System (CHEF DRIII; Bio-Rad Laboarories,
USA)9] #1719 celloll ¥ o], initial time 1.0 sec, final time
35.0 sec 0.2 18A1FF 1719F B3It MU Eo] gnH &
500 ml2] ethidium bromide &< (0.5 pg/ml)oll gelS Yo 30
7F JAkaL, TRSTE 308 23] Ak § xe)d =
o2 #9215} Gel Doc 2000 system (Bio-Rad Laboratories,
Segrate, Italy) ©. % 233} t}.

2w gAE JALS TIFF 342 #4733+ 1, Finger-
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1. V. winificus®l &1} whA S8

t4

pal
e

A Aol A Ee]E V. wulnificus 125 AT 10]902
U 25 (16.7%)+ sucrose WA YA 0|%13L, API 20E profile
< 51461057} 55 (41.7%), 51461259F 5146005 212 25
(16.7%), 53460459} 51461062 Z+Z; 15+ (8.3%)°] 31t} E3
HLe 04A7} 105 (83.3%) = 7H 29O sucrose A V.
vulnificus 25 (16.7%)% 02°]3th 3HH whA 43 A
HAE 129F Z5olA PCRE HEE AT (Table 1~2).

2.Sucrose && V. vuinificus @30l tiet whA SE X}
4

EERIREER

Sucrose & ¥/ V. vulnificus WKHC 21259} 2215-9]
whA f-72F2] DNA 9714 <¥€S GenBank (National Center
for Biotechnology Information, Bethesda, Md.)oll ©]v] XH.31%
775 YJ016, CMCP6, L-180, CDC B3547, IF Vv10, CIP 75.4T
% CNRVC 9701213} H]ulgh vl 94~97%°] FAM S WS
o} (Fig. 1).

3. PFGEO] 2let REArE

V. vulnificus 12572] G412 DNAE Notl A4z dek
3t PFGEE A3t v} 48.5~873 kb =731 12~1871¢]
AEE B, 57 (A~B)o] frdAE e s ERENS
sucrose WHE 25 (VV212¢} 221)E= 23 o] DolaL, VV212
9} V221 #5 Abol9] FAMIS 95%c0| e, gk Fhate]
A B2E 25 (W2093) W21155)= 43 0] E, fAMd <]

Strain no. PFGE type
VV-198

VV-CN2

VV-CN1 A
VV-205

VV-CN4 — B
VV-208

VV-210 :l c
VV-212

VV-221 :| D
VV-CN3

VV-209
VV-211

]

E

Figure 2. Dendrogram generated with Fingerprinting IT informatix software showing the PFGE types (A~E) of Notl-digested chro-

mosome DNA of 12 V. vulnificus isolates.



226 2AIR, 2801,
100%°]11 3L, = o2 3 kel 25 (VV208} 2100
Aol colar, A2 100%01 AT} g A= v 4%
Aol 22 Aol F2ld 25 (V198 CN2)=
Ao AolaL, FAMS 93%°I 0T (Fig. 2).
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Vibrio vulnificusi= &3] 9 wdS5a i s
S dog|Ak o] Hlo= 9144, Hd, Wy, Hukd, #)
UL, S 5o v o8 7R AR doxitta

BHAHAT (3,17,21,23,27,33~35). o] Ale] E43 etz
AHE 9814l API 20E system 52 “dE38ke 7|EE o] 83t
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J8t4 212 % A ESH}. Shimada®t Sakazaki (1984)% 24F
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Fol 28%= 7H¢ Wkl 31913, Ryang & (1999)% 4}
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