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Bacteriological Characteristics of Unidentified Vibrio sp.,
Hemolysin Producer Isolated from Brackish Water

2. Bacteriological Characteristics of Vibrio sp. E10
Similar to Vibrio mimicus

Young-Man Kim*, Hong-Sik YU* and Hee-Kyung OH
Department of Food Science and Nutrition, Dong-eui University, Busan 614-714, Korea
*Watervision Co., Busan 609-310, Korea

A hemolysin producing bacterial strain which belong to Vibrio species was isolated from the Kum River estuary. In the process of
identification, the strain did not show characteristics of known Vibrio species; thus, the strain was designated as Vibrio sp. E10 (V.
kunsan) tentatively and further identification study was carried out by comparing its bacteriological characteristics. Morphologically
Vibrio sp. E10 was comma shaped rod with a polar flagellium. Clear hemolysis zones were observed with the strain against human
and sheep blood agar. Hemolytic toxicity was confirmed by strong vascular permeability and fatal toxicity.against mouse was also
observed. Therefore the strain was a pathogenic vibrio. Growth conditions for Vibrio sp. E10 were ranged salinity of 0~4.5%, pH
of 6.2~9.2, temperature of 14~42C, respectively. 16S rDNA partial sequence of Vibrio sp. E10 showed 99% homology with dozens
of V. cholerae species including V. cholerae El Tor N16961 and V. mimicus ATCC 33653T. This strain belonged to Proteobacteria;
gamma subdivision; Vibrionaceae; Vibrio. But, among known Vibrio species no identical strains were found when using automatic
bacteria identification system (MicroLog™ system, release 4.0, Biolog Inc., USA) which evaluated the ability of metabolizing 95 kinds
of carbon and nitrogen sources. Vibrio sp. E10 showed 18 and 11 different responses as compared to V. mimicus and V. cholerae,
respectively.

Key words: Unidentified Vibrio sp., Brackish water, Hemolysis, Pathogenic vibrio, 16S rDNA.
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Vibrio%& @A 4z o 4% F B de AL 12%0]
5 4 879 7l AEE 1% peptone waterd]l BE}S FT

Bus 3 3tk (Holt et al, 1994; &M 5, 1991; 77, 1989). &3]

Vibrio cholerae, V. parahaemolyticus 2 V. vulnificus 5& 4/13]
T FANEY HHAE BT FA4 AEY Ylo] HEEZ AFHA
oy 2 yegdoz a9 dide] Ha low (Food Resea-
rch Institute, 1994; Holt et al, 1994; Janda et al, 1988) %4
ghell X U4 vibrioZ 9922 F HFE 2 H¥F AU 9
g AT glo] FYURA #HY FHAAM FEE @1 Ut
(Goo et al, 1982; Park et al, 1991; KFDA, 1998).

7 T Vibriokd £& NA#Acz %A dd (Kim
et al, 1987). AHAE0} o] AHelA Vibrioks £X& FAEH
% (Chang et al,, 1995; Yang ¢t al, 1995) Vibrio% Mdd Rz
F4o] HAM £8ELE Adste FF7 ZeHUL o FF

Aegrr B4 71RAQ] RE V. mimicus® T4 oY
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wjkek 3 TCBS H#uiA| AellA] £33 Bergey’s manual
(Holt et al,, 1994) % 1)< FDA (Food and Drug Administration,
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o] Vibrio%# W& o
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Az 37+1CAM 2442 Mg F FH S A
Ratel i AR E =444 A HL WistaA rat (270g)9] 1
2 A9 5% evans blue 0.1 mL FAH¢ £ Kim (1993) <] Wel
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Al8dFE BHI (Brain heart infusion, Difco Co., USA)
brothell 37+ 1C2 14A1ZF vjtst g4¢ ¥2 € pHE 44 ¢
A X% 1% peptone waterd] HEE] 24417 v ¥ & 7}
7te} F4 55 U2 AP Lxd g3 FAHGEE
2o wyoz ZAHsH

16S rDNA 27|ME Z41} Z4
€ LB broth (Luria-Bertani broth, 10 g of Tryptic digest of

casein (Tryptopane); 5 mg of Yeast extract; 10 g of NaCl; pre-ad-
justed to pH 70014 35C, 18413t &< S WEE F Bio-
neerAt8] AccuPrep Genomic DNA Extraction Kit (K-3032)&
A3t DNAE FE3 3

PCR 442 DNA thermal cycler (Perkin-Elmer Cetus)E A}
432 primere 6F (SGRAGTTTGATCMTGGC; csorrespo-
nding to position 6 to 23 of Escherichia coli 165 tDNA) 1492
R (5GGTTACCTTGTTACGACTT; corresponding to position
1474 to 1492 of Escherichia coli 16S rDNA)& Ahg-3tith,

F71ME 42 ABI 310 Automatic Sequencer (Perkin Elmer)
¢} Big Dye Terminator Cycle Sequencing Ready Reaction Kit
(Perkin Elmer)& AH8-3te] AAstgla, #29 §7]4 42 NCBI
(National Center for Biotechnology Information)l* #&3l&
World Wide Web Blast DNA database search service® ©]-83}o]
Z A3k o,

NZAESSY7IE 018
2279 42 vT Biologhty AT AEEF7 (Micro
Log™ system, Release 40)2 A3ttt

= =X
|_ oo

27 Y 18

NEEECIETEN
%4_ A'g &5 TCBS HAWAANAN 33 1~2mm 7HEF
FA43A V. vumificus9 FAFSIE 2 Jg9 27
7+ 3}% V. mimicus®E Ztol7b 9Tt w3 FDA (Food and
Drug Administration, 1992) % Bergey’s manual (Holt et al,
1994)o 2% 4&etd Alg 43 (Table 1D, AFEFE oxi-
dase ¥4, nitrate L4 2 H,S &Aoo NaCl 0% M=
Aol 7ttt A&ol YEF 2740 e Vibrio&22e
A7) V. cholerae, V. mimicus 2 V. furnissii7t B3 $ 0] 9]
o1} (Food and Drug Administration, 1992; Holt et al., 1994)
AddFe A3y oA AT I3 Aol vEhden,
FHPe7t FARD V. vulnificus® NaCl 0% M A&e) &
Jtestag 71&e A Ade A dFe) A A
g3 Alg Ay 7F /FAEIEE FFS V. mimicusol o1t

Table 1.

Tested items

Biochemical characteristics of Vibrio sp. E10
Vibrio sp. E10

Gram staining

Oxidase +
Nitrate reduction +
Growth at NaCl: 0% +

3% ' +

6% -
H,S reaction -
Urease reaction -
Indole production +
Citrate +
TSI test: slant red

butt yellow

B-galactosidase +
Arginine dehydrolase -
Lysine decarboxylase +
Ornithine decarboxylase +
Tryptophane deaminase -
Gelatine hydrolase +
Methyl red -
Voges-Proskauer -
Glucose +
Mannitol +
Galactose +
Salicin -

methyl red ¥&olA 2olE BPom TCBS HAwA Aoz
el AolE el Moz B o RFFE ol £FHA
% Vibrio£d 7}54& A3l Vibrio sp. E10 (V. kunsan)
olgti 7hy g H¥3}AT

E 7K Fobd delden (Fig ) V. mi-

MY ol AH
Vibrio sp. E102 human %2 sheep blood agar “do|lA 588
£8%E gAY (Fig 2), 7579 254 £99] rat skin

4

Fig. 1. Morphology of the tested strain under scanning elect-
ron microscope.
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Fig. 2. Hemolysin activity of Vibrio sp. E10 on the blood agar
plate. A, human blood; B, sheep blood.
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¢ o gd e 53 Fo e mouse’t T} A4
%48 Holn tRE 4~6A17 oW Apuete FF vjyde
7E AAEHE YeEAY (Table 2)

Fig. 3. Vascular permeability activity of crude exotoxin produ-
ced by tested strain on the rat skin.
A, Control (0.85% NaCl); B, Vibrio sp. E10.

Table 2. Lethal toxicity of the cultured fluids of Vibrio sp. E10

. Mouse weight  Death time  Toxici
. Tested strain (o) (min) (min/gtsl
Vibrio sp. E10 19.09 254 133
19.49 255 13.1
18.23 ND .
18.47 268 145
18.33 249 13.6
Mean toxicity 13.33

ND: No death within 24 hrs.

M ASOIR}

Vibrio sp. E10& 9% 05~10% 8 H3AzHog 39 45%7
A A& 45T (Table 3). £3 pH 86914 713 &23dtA
ZAstgon A5 7hed WA pH 62~92%29 (Table 4)
Gz FYd M & AKE B Vibriode $TEHN EXE
e ek (Kim, 1996; Kim, 1994). A5 7153 &+ 14CAA
42Co1t} (Table ).

P& F Vibrio sp.9) ATEE 54
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Table 3. Effect of salinity on the growth of Vibrio sp. E10

STUNY 005 10 15 20 25 30 35 40 45 50 55

Tob HE H M M M+ o+ o+ - -

-, no growth; *, growth; +4, good growth; ++t, best growth.

Table 4. Effect of pH on the growth of Vibrio sp. E10

pH 4.1 52 62 71 80 86 92 96
S S

-, no growth; +, growth; +1, good growth; +1+, best growth.

Table 5. Effect of temperature on the growth of Vibrio sp. E
10

14 15 25 36 41 42

Teomperature 4 13 8

()

S O

-, no growth; +, growth; t+, good growth; ++t, best growth.

16S rDNA 47|MY

Vibrio sp. E109] 16S rDNA @7]482& Heidelberg et al.
(2000)9) &) R31" V. cholerac El Tor N16961& HE3 104
29 V. cholerae$} V. mimicus ATCC 33653T9] ¥7|Xd7} 99%
9} B3E4E B FYH® 1F (Proteobacteria; gamma subdivi-
sion; Vibrionaceae; Vibrio)®| &3te #AF £o2 B3HU (Fig
4).
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N3erE Ago M YR de TFo UG ANEEF
El08 #5538 A& gg3tux AT A55H7E
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a3 d29 ¢ 249 714 953 F5 U o] &59L §3
T2 2A%tn o] & % data® WEEHA + - v FoZ U
B & A2 o databaseE2 TEFE 71E9 g T ¢
SAF9 v nde FHALHG, o] W FE KA (similarity)
o] 0.5 o)3telAY Ha} (distance) 7} 5.0 ol4d A% 40 &
g Aoz BAsigh

54 A1 7 &9 AdAA T AY7t VibrioE L2 FAHUG
(Table 6). AU TF T8 AT FZ /A Gimilarity) &
BE 05 "ghe] & EH2 BA (distance) = A9 50 o)de]
Aozmz Al2¢ U databased] Vibrio% o U3 37t &
Aok W g 232 AR 9B e7tobel Uit Ry Ry
< V. vulnificus® %23 similarity 0.77, distance 2.02¢] V. vu-
Inificus2 A H o] AL Al2de) 4184¢ YU ¢4
3ol dgt 589 A|E ZAHAE Table 78 2o} FH3L 7123
o) A3tetE AlgolM FAEIAY V. mimicus 2 V. choleracs
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gi 19657351 | gb ! AE004341.11AE004341
Vibrio cholerae chromosome 1, section 249 of 251 of the complete chromosome
Length = 11102
Score = 1138 bits (574), Expect = 0.0
Identities = 583/586 (99%)
Strand = Plus / Minus
Query: 1 ggcaggectaacacatgcaagtcgageggeageacagaggaacttgttcettgggtagece 60
Sbjct: 7824 ééééééééiéééécatgcaaétégaééggcagcacagaggaacttgttcc%igééiéécé 7765
Query: 61 agcggeggacgggtgagtaatgectgggaaattgeceggtagagggggataaccattgga 120
Sbjct: 7764 agcggcggacgggtgagtaatgcctéééééé{iéééééé£ééééééééé£ééééé£fééé 7705
Query: 121  aacgatggotaataccgcataacctogtaagagcanageagesgacet tagggecttpte 180
Shjct: 7704 aacgatggctaataccgeataaccicgoaagagcaaageaggggacct togggccttgeg 7645
Query: 181 ctaccggatatgcccaggtageattagetagttggtgaggtaagggctcaccaaggegae 240
Shjct: 7644 ctaccggatatgeccaggtgggattagctagttggtgaggtaaggactcaccaagacgac 7585
Query: 241 gatccctagetggtctgagaggatgatcagecacactggaactgagacacggtecagact 300
Shjct: 7584 ééiéééiagctggtctgagaggatgéicaéééééééiégééé£ééééééééé£éééééé£ 7525
Query: 301 cctacgggaggcagcagtagegaatattgcacaatgggegeaagectgatgeagecatge 360
Sbjct: 7524 éé%éééééééééégcaguggggaatattgcacéatéééééééagcctgé%ééééééé{éé 7465
Query: 361 cecgtgtatgaagaaggeot togegt tatanagtact ticagtagesaggaagategtta 420
Shjct: 7464 céééiéiéiééégéééééé££éégé££§£éééé£éé£££ééé£ééééééééégéééé£éé 7405
Query: 421 agttaataccttaateattigacgttacetacagaagaageacegsctaacteegtgeca 480
Shjct: 7404 ééi%éétééé££éé£éé£££éééé££ééé£ééééééééééééééééé£éééiééé£éééé 7345
Query: 481 geagecgcggtaatacggagggtgcaagegttaateggaattactgggegtaaagegeat 540
Shjct: 7344 gcagecgcggtaatacggagagtgcaagcgt taatcggaat tactggecgtanagegeat 7285
Query: 541 gcaggtggtttgttaagtcagatgtgaaagecetgggetcaaccta 586
Sbjct: 7284 gcaggtggtttgttaagtcagatgtgaaagccéiééééiéééééfé 7239
Fig. 4. 16S rDNA sequence homology between Vibrio sp. E10 and V. cholerae EI Tor N16961.
B3 H, V. mimicusShS tween 40, cellobiose, gentiobiose, m- 89} 82o] & w$S Uehl Uk V. cholerael A V. mimicus
inositol, p-methyl-D-glucoside, D-sorbitol, e-hydroxybutyric acid, Qe 2oz EY gy 9 AF AR & ZolE
succinamic acid, D-alanine, L-alanine, L-alanyl-glycine, L-aspa- Bgou A38A AFAA e sucrose £330 Voges-Proskauer

ragine, L-glutamic acid, glycyl-L-aspartic acid, glycyl-L-glutamic Y 282 HT Fo]& BYHA A (Davis et al, 1981)2 %

acid, thymidine, glycerol, D,L-a-glycerol phosphate & 1837 9] obste A GRFFE V. mimicus®t FAAW AAAA
8 2o), V. cholerae$t+ tween 40, N-acetyl-D-galactosamine, a-D- o gg 729 7bsAe ¥ Reg A48T B A4 E

lactose, sucrose, acetic acid, citric acid, a-hydroxybutyric acid, su-

ccinamic acid, D-alanine, L-proline, glucose-6-phosphate & 115 sojof & Aoz AARHez A3 Aolg

&y 8, 540 B¢ 54 2 4UAA 540 o AL 7Y
S ER



Table 6. Identification of Vibrio sp. E10 using MicroLog™

Zlgeld £3E 8548 Addte UEF Vibrio sp.d ATHH 53

Table 7. (continued)
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No.

Carbon and nitrogen
source names

@)

v/

>
-]
(e

system
Tested strain Test Priority Iden.tlﬁed ENUS 0T Gim® Dist?
species

Vibrio sp. E10 1 1 Vibrio natriegens 007 1744
2 Aeromonas Media-like 005 17.53

DNA group 5A
2 1 Vibrio mimicus 049 601
2 Yersinia rukeri 011 649
3 1 Vibrio fluvialis 053 1734
2 Vibrio metschnikovii 000 9.18
4 1 Vibrio furnissii 047 836
2 Vibrio metschnikovii 000 991
5 1 Vibrio metschnikovii  0.64 385
2 Vibrio furnissii 004 4380
Control 1 Vibrio vulnificus 077 202
(V. vulnificus) 2 Vibrio anguillarum 004 304

Sim", Similarity; Dist?, Distance.

Table 7. Carbon and nitrogen utilization characteristics of tes-
ted strains

No.

Carbon and nitrogen
source names

C

w/

A

=]

m

OO0 ~1 O\ W B N

[ I N T N T N R N S N S N T N O R S S S N — N S I Sy e
~1 N B W N O D00~ ON N R WD DN e OND

28

water

B-cyclodextrin

dextrin

glycogen
tween 40
tween 80

N-acetyl-D-galactosamine
N-acetyl-D-glucosamine

adonitol
L-arabinose
D-arabitol
cellobiose
i-erythritol
D-fructose
L-fucose
D-galactose
gentiobiose
a-D-glucose
m-inositol
a-D-lactose
lactulose
maltose
D-mannitol
D-mannose
D-melibiose

B-methyl-D-glucoside

D-psicose
D-raffinose

L+ ++++ 11
4+ + + 4+ +

LA 4+ ++ 0+ 0+ 1
I +++< + 1 + 1 =

+
P +< +4++4+ 1 <

I+ + + + + + |

I+ 10+ 1+ 11

L+ 4+ 1+ + + 1

P+ ++ 1 G +++ 1 L+ 1+ 1 1+ ++++ 11

+

=+ 1+ 1 ++ |

I+

F++ 1 +++ 1+ 1+ 1+

80
31

L-rhamnose
D-sorbitol

sucrose

D-trehalose

turanose

xylitol

methyl pyruvate
mono-methyl succinate
acetic acid
cis-aconitic acid
citric acid

formic acid
D-galactonic acid lactone
D-galaturonic acid
D-gluconic acid
D-glucosaminic acid
D-glucuronic acid
a-hydroxybutyric acid
f-hydroxybutyric acid
y-hydroxybutyric acid
p-hydroxy phenylacetic acid
itaconic acid
a-ketobutyric acid
a-ketoglutaric acid
a-keto valeric acid
D,L-lactic acid
malonic acid
propionic acid

quinic acid
D-saccharic acid
sebacic acid

succinic acid
bromosuccinic acid
succinamic acid
glucuronamide
alaninamide
D-alanine

L-alanine
L-alanyl-glycine
L-asparagine
L-aspartic acid
L-glutamic acid
glycyl-L-aspartic acid
glycyl-L-glutamic acid
L-histidine
hydroxy-L-proline
L-leucine

L-ornithine
L-phenylalanine
L-proline
L-pyroglutamic acid
D-serine

L-serine

I+ 10+ + 1|

I+ 4+ 1 ++< + |

| €« < < < < 4+ | |

I+ 1 < < |

| +< 4+ < < <«

I < 4+ 4+ +++=<

F++ 0 ++ 1+
F++ 1+

P+ 1 +++1 +++o |

|
|
[HH A+

I+ 1 +1 + 1
+

|+ ++ 1
P4+ 40

o+ + 4+ ++ ++ |
=)
FH++F++++4++ T D +HHHAH+

|
|
HoH A+ +

A, Database of V. vulnificus; B, Data of tested
C, Database of V. cholerae; D, Database of V. mimicus; E,

Data of tested Vibrio sp. E10.

V. vulnificus;

A, Database of V. vulnificus; B, Data of tested

V. vulnificus;

C, Database of V. cholerae; D, Database of V. mimicus; E,
Data of tested Vibrio sp. E10.
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Table 7. (continued)

N Carbon and nitrogen C D AGBE
source names

+
|
+

82 L-threonine - v
83 D,L-camitine -
84 y-aminobutyric acid -
85 urocanic acid -
86 inosine +
87 uridine 48
88 thymidine -
89 phenyl ethylamine -
90 putrescine -
91 2-aminoethanol -
92 23-butanediol -
93 glycerol -
94 D,L-a-glycerol phosphate -
95  glucose-1-phosphate +
96 glucose-6-phosphate +

A, Database of V. vulnificus; B, Data of tested V. vulnificus;
C, Database of V. cholerae; D, Database of V. mimicus; E,
Data of tested Vibrio sp. E10.

| I +++ 1 1
[ F+ 4+ + |
1 |

|

|

1

|
b+ 4+ +HH A+ ++ 4+

4 < < 4
I+ + |
|

+ -

EE2A AAste bholth
2 ¢

B4 7oA 22 e £E=AE A4S V. mimicusSt FA}
Aut BREA G NFA Vibriod o2 FAHE FF Vibrio
sp. E10 (V. kunsan)®] A¢83d £4& o&7 Zrh

712F WA A A4 4 FHAXE V. mi-
micus9F FAA AT TCBS ¥iAl 49 colony EAE V. vulnifi-
cus$} FASISIC B2 V. mimicus$tE 2ol € E ¥t Human®
sheep blood agarol Al ¢] S5 3 £ H3H rard] HEFAFHEA
ZAgoz 2¥EAo] IAeH, moused thE AAEA ] YN
o2 Weioel FASSt

A& 7153 84 28 YK 0~45%, pH 62~92, 25 14~
42co) k.

Vibrio sp. E109} 16S tDNA 971482 10959 V. cholerac%
1% Vibrio mimicus® H71XM 83 9% 4F54E 2o {4}
Fo2 AYHUL.

a8y Ag AEFTAH7E o1 8 23, genust Vibriod
o2 FAHULY speciest YA e TFol AU €83 Vi-
brio& FoA fFAMde) ¥%Y V. mimicus$t ¥l £ o 18%
F9 #E2o| V choleraets 11£79 TEo] & ¥3-& YE

ol rlEF dFo2 FAHAUT

2 1
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