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Identification of Vibrio species isolated from
dark-banded rockfish (Sebastes inermis)

U-Hwa Nam, Jae-Rin Park, Ji-Hye Pyo and Jeong-Ho Kim'

Department of Marine Bioscience, Gangneung-Wonju National University, Gangneung 25457, Korea

We experienced mortality of dark-banded rockfish (Sebastes inermis) maintained in the rearing
facility located in Gangneung, after transportation. Moribund fish showed various symptoms such
as exophthalmia, skin ulcers, tail rots, gill rots, discoloration of liver with petechiae, yellowish fluid
in intestines and ascites. Two different colonies were dominantly appeared after spreading the lesions
on the agar plates and incubation. One isolate (SI_1) showed swarming movement on TSA, and
formed yellow colonies on TCBS agar. The other (SI 2) showed no swarming motility and green
colonies on TCBS agar. Both of them were Gram-negative. All of these results are similar with those
of Genus Vibrio. They were identified as V. harveyi and V. gigantis by PCR with subsequent
sequencing of 3 different genes (16 tDNA, recA, rpoA). V. harveyi is well-known as a serious pathogen
of marine fish and invertebrates, while V. gigantis is known to be often isolated from marine
invertebrates, but the pathogenicity is still unknown. We suspect V. harveyi as the cause of the mortality
of dark-banded rockfish, but challenge experiments with these 2 Vibrio species are thought to be
necessary to make a clear conclusion.
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Fig. 1. Moribund dark-banded rockfish showing clinical
signs. A. Exophthalmia (black arrow), skin ulcers (white
arrows) and tail hyperemia (black arrowheads); B. gill
rot (white arrow), excessive mucus (white arrowhead)
and tail rot (black arrow); C. discoloration of liver
(white arrow), yellowish fluids in intestines (black ar-
row) and ascites (black arrowhead).

0 plol] 3| A43te] Al £ ol
iR = 20C ol A 24~48A1 7
ﬁé A J=HE FoA SUgL

g 4d3sta e e Agsty

TCBS H}| X] o] "3/‘49 e = 71 $AsE =

59 @%} Mesle] A3letd HAEE 23
Shelck. TR S Bl 22e) e BUT 2
Fo| e ALY &, AWAT 2 a%eA T

T2 FA ol AM&E+= API 20E test (Biomerieux,
France) ¢} oxidase test& A AISFATE E3H TSB
(Trypticase soybean broth, Difco, USA) 8l x| o]



Eek(Sebastes inermis)o| A B2 ¥ v B g% AlHF9 =3 107

Z wjekale] Y4B H59 (0.5, 3, 6, 8, 10% NaCl)
g B (4, 10, 22, 25, 30C) A ARE
& del A5 oln & Vibrio
& Alste] 543 Hlwst At

719 27 #FE 22 1.5% NaCle] 718
TSB Hj Aol 20C, 18413t w3ttt TSB Bl A ol
He FFZ 3,000 rpmoll A 1027F A 223
T ATHE AASIL Al pellets AT Al
T pellet microtube®] %74 BH¥ PBSE 2-32F
&l washing@ %, 12,000 rpmol| A 523+ LA &
3t S AE A AT QlAamp DNA mini kit
(QIAGEN, France) "ol whet d4hs FZ3H3ATh

Aol = 4L 98] 16S DNA 2 recA (DNA
recombination and repair protein) gene3} rpoA (RNA

— o~

I

polymerase, alpha subunit) geneS target® 2 PCR-S
A AT MY F FA A AHE-EE primer seto]
4B 2 PCR 2712 Table 1] YERN I SZH
PCRAFE2 1.5% agarose gels AM83l W79 5
3k & UV transilluminator’d- | A target bandS 231
stk A4 ¥E bande= ZEkuo] gel purification
kit(bioneer, korea)E ©|&3t] AAT Tha, se-
quencingS AAIIATEH EEH 59 AVIAME
2 GeneBank®ll A= o] U= TE Vibrio & A3t
9] @71 93} 3 MEGA 7.0& AF&3te] A5
Az g JFER] AEEEs AT

WAL AfA e B, A 9 BFE TSAHA]
(NaCl 1.5% 7Pl =%, vlgs 23, ZE A8
oA FFZ S E swarming movementE Ho]= 3
SSLD) ZEMY A = (SL2)0] d=F 2
2 9434t} (Fig. 2A, B). ©1E S TCBS HY
Aol A kAo Tl FekSL 1) 2549 T

e B.
100, Yol S
p 5 '?/5

%

L ]

Fig. 2. Culture characteristics of Vibrio isolates, SI 1
and SI 2 originating from dark-banded rockfish. A. SI 1
isolate on TSA (1.5% NaCl); B. SI 2 isolate on TSA
(1.5% NaCl); C. SI-1 isolate on TCBS medium; D. SI 2
isolate on TCBS. The arrows indicate swarming move-
ments.
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Table 1. Oligonucleotide primers used for PCR identification of isolated bacteria

Target gene Primer Sequence(5'-3") PCR condition (Sl;::): References
16S tDNA 20F AGAGTTTGATCATGGCTCAG 95°C (30sec)-51 C(1min) 1481 Weisburg
1500R GGTTACCTTGTTACGACTT -72°C(2min), 30 cycles ’ et al., 1991
recA recA-0lF  TGARAARCARTTYGGTAAAGG 319
recA-02R° TCRCCNTTRTAGCTRTACC 95C (30sec)-52 C (1min) Thompson
oA 1poA-03F  ATGCAGGGTTCTGTDACAG -72°C(Imin), 35 cycles 051 et al., 2005
P poA-03R GHGGCCARTTTTCHARRCGC
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Table 2. Differential biochemical and physiological characteristics of Vibrio species isolated in this study (SI 1, 2)
and other Vibrio species. Data of other Vibrio species were adopted from Noguerola and Blanch (2008).

1, V. harveyi; 2,V. gigantis; 3, V. anguillarum; 4, V. alginolyticus; 5,V. cholerae; 6, V. ichthyoenteri; 7, V. ordalii;
8, V. salmonicida; 9,V. splendidus; 10, V. vulnificus. +, > 75% of strain positive; —, < 25% of strain negative;
V, Variable; ND, Not Detected.

SI 1 SI 2 1 2 3 4 5 6 7 8 9 10
Growth in NaCl

0.5%
3%
6%
8%
10%

+ o+ + +
+ +
+ + +
o+ o+
o<+ o<

+ 4+ o+ +
.
< < <
+ +

Growth at

4T - -
20C
30C
35C
40C - -

ND
ND
ND
ND
ND -

+ o+ o+
+ +
< 4+ 4+ + +
+ o+ o+ o<
+ o+ o+ o+ o<
+ 4+ + +
o+ o+
<4 4 + <
+ 4+ + o+

APl 20E

ONPG - - \ - + - + - - - + +
ADH - - - + + - - - - - + -
LDC + + + + +
OoDC + - + - - + + - - - - +
CIT + v + v +
H>S - - ND ND ND ND ND ND ND ND ND ND
URE - - v - - - - v - - - -
TDA - - ND ND ND ND ND ND ND ND ND ND
IND + - + +
VP - - - -
GEL - - + -
GLU + + - - - - - - - - - -
MAN +

INO - - - - - - - - - - - -
SOR + - - - + - - - - - - -
RHA - - - - - - - - - - - -
SAC + - - - + + + + + - + -
MEL - - - + - - - - - - - -
AMY + - - +

ARA - - - - + - - - - - - -
0X + + +

+ + +
+ + +
+ o+ +
1
1
1
1

+
+
N
N
.
N
N
N
N

ONPG, b-galactosidase; ADH, arginine dihydrolase; LDC, lysine decarboxylase; ODC, ornithine decarboxylase;
CIT, citrate utilization; URE, urease; TDA, tryptophane deaminase; IND, indole production; VP, Voges—Proskauer;
GEL, gelatinase; GLU, glucose; MAN, mannitol; INO, inositol; SOR, sobitol; RHA, rhamnose; SAC, saccharose;
MEL, melibiose; AMY, amygdalin; ARA, arabinose; OX, cytochrome oxidase.
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Fig. 3. PCR profiles targeting 16S rDNA gene (A), recA gene (B) and rpoA gene (C) (M. 100bp Marker; Lane

1. SI_1 isolate; Lane 2. SI_2 isolate).
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Fig. 4. Molecular phylogenetic tree showing the genetic relationships among Vibrio species based on 16S rRNA
genes sequences, including the isolates (SI 1, SI 2) in this study. This tree was constructed based on neighbor-joining
method. Numbers at nodes denote the level of bootstrap based on 1,000 replicates.
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