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Isolation of pathogenic Photobacterium damselae subsp. damselae
from olive flounder, Paralichthys olivaceus
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The isolates, which has caused considerable damage to the olive flounder farm located in the eastern
coast of Korea showed 99% sequence homology in the comparison of 16s rRNA gene of P. damselae
subsp. damselae ATCC 33539. The present P. damselae was identical to the biotype No. 8 in Pedersen et al.
(1997) and the same LPS protein pattern as P. damselae subsp. damselae ATCC 33539. The comparison of
infection rates among present P. damselae and Vibrio spp. showed that isolated P. damselae was the high-
est, followed by V. anguillarium, V. harveyi, and V. ordalii.

Key words : Photobacterium damselae subsp. damselae, Olive flounder, 16s rRNA, Vibrio, Mortality

g ‘/}E]' SOl WA Al A A NI AfollA] S ] ek sk P et
7F =& Vibrio & M-S ZAeE gl A S FAEE =5 U AR g 2@y
thiosulfate citrate bile salts sucrose (TCBS) ¥ Aol o] oJ&R-0] QO™ P damselae] 74
A Aol "Agrs A4St o] W) 9 B QW XEIIA7|I e Aot} (Wang
=2 Zol| F&E3k] AF3SE A3 Vibrio #9 4 and Leung, 2000; Villami et al., 2003).

Sli= Photobacterium damselae subsp. damselae = P. damselae= damselfish, Chromis punctipinnis
SAEA. °] “ﬂ°lﬁ~ Ag BE dAdE oA ASe® HIEHICH (Love er al., 1981),
Vibrio 32 FH AlFolA oy (Love eral,,  bottlenose dolphins, Tursiops truncatus (Fujioka et

1981), ©] % XHH 5o BHH uet AES| al., 1988), leatherback turtles, Dermochelys cori-
2 A3} t-E Vibrio & M3 DNA homology  acea (Obendorf et al., 1987), o, Seriola quin-
7} 2ol V. damselaeN <1 Photobacterium <52. queradiata (Sakata et al., 1989), 773+, Sparus
AEFE ] AFL EF AX7F o2 Xl &3] aurata (Vera et al., 1991), baramundi, Lates calcar-
ATk Vibrio & ol¥ A& 55 TCBS HiA] ifer (Renault et al., 1994), brown shark, Carcharhi-
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nus plumbeus (Colwell and Grimes, 1984; Grimes
etal., 1984) B E1¥, Scophthalmus maximus (Fouz
etal., 1991; 1992)0] AWS Joth= K}
AR, oF& <F2 JX|, Paralichthys olivaceus®l
st 7l safe] B ol gEA A Rtk
B ATolM = vt Faleh WA A
ol X Photobacterium FHo= Yo7l= P
damselae®} ©) AW} ELE o] AlEEE HH
Zomel Qe Be), ST 2 Aol 7
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Fig. 1. Sampling sites(@ ) of diseased olive flounder, Par-
alichthys olivaceus in Gyeongbuk and Gangwon province.
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16s ribosomal RNA (16s rRNA) SAA} i £M

PCR 53}

A& 452 genomic DNAb DNAzol (Gibco-
BRL)= ©l&3ate] #2]3F F Aseonsom®l A DNA
FE=7F 50 ng/w7t H=E FH]skth PCRS
rTaq (Takara) polymerase} universal bacterial
primer (BioneerAhZ Sense (5'-agtgtttgatcmtg-
gctcag-3')¢} antisense (5'-tacggytaccttgttacgactt-3')
E AMESIATE PCR thermal cycler (Perkin-
ElmenZ 3350 H, 242 initial denatura-
tion (94°C, 5 min), denaturation (94°C, 30 sec),
annealing (55°C, 30 sec), extension (72'C, 45 sec),
final extension (72°C, 7 min)e] Z7HA 2 Z 30
cycles ¥H5-3}151 T

Gel9l Al PCRAHES] 2 ¥ cloning

Prep-A-Gene DNA purification system (BM)S-
AHE-31e] agarose gel 2ol A1) PCR AHES A A
SFAT

pGEM T-easy vector (Promega)°ll T; ligase =
Az plasmid DNAE £H]3H%1 2, compe-
tent cell (Escherichia coli JM 109)°] heat shock
method = transformationA| Z T, ©]ell 1 m¢e] LB
brothE Z7Fete] 37ColA 1A17F vl¥er &
ampicillin (50 wg/ul), IPTG (Isopropylthio-A-D-
galactopyranoside, 20 ug/ul) 2} X-gal (5-Bromo-4 -
chloro-3-indolyl-AD-galactoside, 20 ug/ul)©] Z3F
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¥ LB agar (1% Bacto tryptone, 0.5% Bacto yeast
extract, 1% NaCl, 1.5% Agar)°ll Wl Fsted | =9t

% white colonyS 4183}tk

DNA sequencing 2 97] A€ vl 4

Plasmid DNAE $%3%F % Sanger et al. (1977)
o] whHol e} automatic sequencer (ABI version
3.2, USA)Z sequencing= 2 A| 531 Th
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Table 1. Biochemical and physiological characteristics of Photobacterium damselae reference strains and isolates

87

&

=
S

C‘)j.ﬁ

Bl

=~
=

Characteristic

Isolates

P. damselae biotype (Pedersen et al., 1997)

3

4

5

6

7

Motility

Oxidase

Catalase

OF

Nitrate

Indole

Methyl red
Voges-Proskauer
Decarboxylase
production

Lysine

Ornithine
Dehydrolase production
Arginine

Acid from
Arabinose

Salicin

Glucose
Rhamnose

Inositol

Maltose

Mannitol
Cellobiose

Lipase

Gelatinase
Amylase

Caseinase

Alginase

Urease
o-Nitrophenyl-g,-D
-galactopyranoside
H:S

gas

Growth in 7% NaCl
Sensitivity to O/129®

+ = o+ o+ o+

+ T o+ + o+

+

+ T o+ + 4|

+

+ T o+ o+

+

+ T o+ + o+

+ T o+ + o+

+

o+ o+ +

+

o+ T o+ +

+

+ = o+ 4+ + |

+

+ T+ + + |

S, Sensitive; R, Resistant.
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Isolates: 1 ggggaacgttaagggcggcgagcggcggffpcgggtgagtaatgcctgggaatatgecctg 60
ATCC 33539: 1 ggggaacgttaagggcggcgagcggcggracgggtgagtaatgcctgggaatatgeectg 60
Isolates: 61 gatgtgggggataactattggaaacgatagctaataccgcataatctcttcggdicaaag 120
ATCC 33539 : 61 gatgtgggggataactattggaaacgatagctaataccgcataatctcttcggagcaaag 120

Isolates: 121 agggggaccttcgggcctctecgegtcaggnttageccaggtgggattagettgttggtga 180
ATCC 33539: 121 agggggaccttcgggcctctcgecgtcaggattageccaggtgggattagettgttggtga 180

Isolates: 181 ggtaatggctcaccaaggcaacgatccctagctggtctgagaggatgatcagccacactg 240
ATCC 33539: 181 ggtaatggctcaccaaggcaacgatccctagctggtctgagaggatgatcagecacactg 240

Isolates: 241 gaactgagacacggtccagactcctacgggaggcagcagtggggaatattgcacaatggg 300
ATCC 33539: 241 gaactgagacacggtccagactcctacgggaggcagcagtggggaatattgcacaatggg 300

Isolates: 301 ggaaaccctgatgcagccatgccgegtgtatgaaga
ATCC 33539: 301 ggaaaccctgatgcagccatgccgcgtgtgtgaaga

gccttcgggttgtaaag 355
gccttcgggttgtaaag 355

Fig. 2. Comparison of 16s IRNA gene sequence of present isolates with P. damselae subsp. damselae ATCC 33539.
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Fig. 3. Protein profiles of lipopolysaccharide (LPS) from
present isolate in SDS-PAGE using 14% acrylamide. M,
marker; 1, P. damselae isolated from olive flounder, Par-
alichthys olivaceus; 2, P. damselae subsp. damselae ATCC
33539.
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Table 2. Homology comparison of 16s TRNA gene sequence in P. damselae with several vibrios

) Sequence homology (%)
Strains
PD! vC? VH? AN VP VA® vI VO?
Isolated P. damselae 99 93 92 92 92 91 92 90

! Photobacterium damselae subsp. damselae (ATCC 33539); 2 Vibrio cholerae (AY911390); ° Vibrio harveyi (AY928014);
Vibrio splendidus; °> Vibrio fischeri; ¢ Vibrio alginolyticus (AY373027); 7 Vibrio ichthyoenteri (AJ437192); ® Vibrio ordalii
(AY628643).

Table 3. Photobacterium damselae subsp. damselae and vibrios isolated from the diseased olive flounder, Paralichthys oli-
vaceus at culturing farm of east coast in Korea

Month
Feb Mar Apr May Jun Jul Aug Sep Oct Nov

Location

Gangneung DV D, H? D D D,C D,H A" D,A,O® DA

Uljin - - S¥ D D,H,S D,A D, A D, A D
Yeongdeok - - - - D D D, A D, A A A
Pohang - - - S S D D D,A O -
Guryongpo - - A - A D A,S D,A A, S -
Ulsan - - - - A D D D S -

* b Photobacterium damselae subsp. damselae; ®, Vibrio harveyi; ®, Vibrio splendidus; *, Vibrio anguillarum;, °, Vibrio
ordalii.

V. ordalii Vibrios 1 <k
V. splendidus % 5% 4 =
5%

B Aol WAd geEel Aue do
e 71 P. damselaes 2311 Pedersen et al.
(1997)¢] P. damselae biotype B3 Az}, ¥
AN (Oncorhynchus mykiss)o A H2 ¥
biotype No. 87 A3}eh2] Al/do] Skt &
T 94~95d dinfaol A HdH T 7]20] 5
CU =2 ol 712 vekd 7~89] B2

o

P damiselae T

V. anguillarum
29%

Fig. 4. P. damselae and vibrios (% incidence) isolated from
the diseased olive flounder, Paralichthys olivaceus at cul-

turing farm of east coast in Korea.

larum®) 29%, V. harveyi7t 7%, V. splendidus7}
5%, V. ordalii7} 4%, P54 F Vibrio < AlLo]
5% e

Ald AW @A EeEeH, 55 5ol
o] oFgl HYUAR £ AFoAAME AF27]e &
gl&o] Eof 22 g HERATE P damse-
lae®] plasmidstT ©]AFH FQlEojghor}
(Austin et al., 1997, Fouz et al., 1992), Pedersen et
al. (1997)2 & Fold Wellx #2]¥ plasmid
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profile®] ThslH AHHA O 2 virulence plasmid
= ohEhal Bastsich

16s IRNAE o] &3t E2]¥ P damselae]
574 A3, P damselae subsp. damselae ATCC
335399} 99%°] FEH= YERHol &Y T4
< & F Ao, & vibrio & A= o
A B2 A EAE Y] Al £33 ApelE
e = AU

P. damselae= 8~10¥9] =& HIEE A%
of AAE PSRN, e ) W<
SEH A £8o] SHACE AU
19} 22 A=, Love et al. (1981)¢] 8~10¥
o] damselfish %2} A 10~70%2] 7ol A
AL PAeta, 55 FElE dEe AR
AV A3tz Ay ZbE ik

P. damselae®} vibrio & A9 FH X9
AAES A A3 P damselae, V. anguil-
larum, V. harveyi, V. splendidus 2 V. ordalii®]
o7 Fdeo] Uehd, g Vibrio & Alxtol ¥
&t P damselae®] ZHE0] =& A &
AN, FEF FA| Aol FE FElE
Vibrio < Alite] 572 o} ¢} 2tk

V. anguillarum->- VB2 0¥ Z 7%
HYE FO= 19096 29w It
W] (Anguilla anguilla)o Xl 52
of BAISIATIY Ao % Hiy
TFAME F20] F 8~10¥€° =
I AAES JERIATE 2 26 A
o}#] B3R, Toranzo and Barja (1993)&=
AE FH S ol&ste] s S, F3
T A I Bo7t S8k AoE F4
3} 21, Chart and Trust (1984)= o] 7ol thak
542 multiflagellate s ©]-8-3+ stetAd3} A
WSS AU F A= A AT ddx
Atk V. anguillarum®) serotype~= 01~010°]
Asom H AAFCR HALE dod|e
< 01,029 03011, 04~010> 373 Fol
A= AR d#lA At} (Toranzo et al., 1987;
Tajima et al., 1985; S®rensen and Larsen, 1986;
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Larsen et al., 1988; Wiik et al., 1989; Toranzo and
Barja, 1990).

V. harveyi== A-5-¢] tEZ ] HAA=E E
o] 07 BEFIEUY V carchariae®t A
A ok Fog FEFEI JS (Pedersen et
al., 1998), chitinase 4> A= ThEA Yepst
t} (Suginta et al., 2000). &5 4= Kraxberger-
Beatty er al. (1990)°l] 2J3]] %] H.31%|©] Austin
F Austin (1993)°l] <Jsf o]7F<] B4 vibrio®=
golg)o], FZoll= grouper (Yii et al., 1997),
summer flounder (Soffientino et al., 1999)2} $-2]
veke] |@x (Y 5, 2003)M A% HAF Bag)
A AE TR 2 A 717 Bt dAAM =
dhEol =4 BU

V. splendidusi= ©175 X33 B2 Y 5=
r WS dovE T2 YAF (Miranda
and Rojas, 1996), B13-3} o7 (Santos et al.,
1997)9} 515 (Balebona et al., 1998)°141 28
S 9o 7o 97 (Bacticados et al., 1990)2}
) F (Nicolas et al., 1996) N X TFA= o] HAL
E A= TOE E At E TEgel
H w2 w2 210 2 JEbTh

V. ordalii= V. anguillarum biotype [l (Schiewe
etal,198H)ZE EFEHIE Fo=z A A
Zo| Yol AT B Aol MUY ¥
gl&o] =4 FUTh

wEbA -2 vk Feli o WA FA el E
2| P damselae= dXo A TS Vibrio & Al
ol Hlete] 2 d9ES UYERleH, 59
Ag7)o &0l =Shth Pedersen et al.
(1997)°] "Wwp=iolA E23k #529 biotype=
H w3 A3 No. 8o Fdl= #F=2 ATCC
335392] 16s IRNAS} 99% homologyE WER]
ATk 2 Al &g A dRbHo g HlH g
oHog BFRFT QO (Austin and Austin,
1999; Wang et al., 1998), 51 8H%] 91|83k ol
2t AW EAA Al 2 i, A Ol
A B 717 SollA HlE e = e Zle
2 agEHE o)) tha ATt ALH o o

b}
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