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Characterization of Photobacterium damselae subsp. piscicida isolated from
cultured starry flounder, Platichthys stellatus in Korea
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Starry flounder, Platichthys stellatus (body length 4.4 + 0.51 cm) that became sick during an outbreak of disease

at mariculture facilities at Ulsan, Korea in August of 2012, were examined to identify the cause of the disease.

Diseased fish didn't show a unique sign, but the oxidase-positive and gram negative rod was isolated from moribund

fish. The bacterium was revealed as Photobacterium damselae subsp. piscicida by biochemical analysis and sequence
analysis of the 16S rRNA and capsular polysaccharide (CPS) genes. The isolates (AD5) was carrying susceptible to

ofloxacin and gentamycin and showed high growth value at 18°C and 25°C compared to four other P. damsela strains.

Key words : Starry flounder, Platichthys stellatus, Photobacterium damselae subsp. piscicida, 16S rRNA gene,

capsular polysaccharide gene
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Table 1. Oligonucleotide primers used in PCR amplification
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size

Virus Nucleotide sequence of primer PCR condition (bp)
. ;‘:X’;‘:S ggzi*é’é’xéizﬁiigﬁﬁg; 94°C(30sec)-58'C(1min)-72 C(Imin) BOcycle] 570

;‘:‘Z :S 3 SCCGCGGC(‘,/C;Z%Z(C}?TCTG%CTTG‘ZCIS 94°C(30sec)-58 C(1min)-72 C(Imin) [B0cycle] 568
VHSV ;‘:Z:S 5?gizzﬁgiiggééiégig’;éggg} 3 Q4C(30sec)-55 C(30sec)-68 C(Imin) [Scycle) 505
VNNV ioer:z:g 555(?,3(?%:5&25%%&%?3 95°C(40sec)-50 C(40sec)- 72 C(d0sec) [25cycle] 427
HRV ;‘:vvzzg ;?gfggfgfggﬁgﬂiﬁii 94°C(30sec)-55C(10sec)- 72 C(45sec) BOcycle] 600
MBV ;‘:;Z?:S Ss%ﬁizj}%%ééggﬁggﬁé\g? 94°C(1min)-55C(1min)-72°C(1min) [0cycle] 430
rIgJ\ISA li;l):R 1ng?§:§?§%§£§%§:€?§23 95C(30sec)-49 C(30sec)-72C(90sec) [B5cycle] 1,404
CPS (C:ij;F{ 2t?gggfﬁg{fgﬁéﬁﬁggj: 94°C(30sec)-55C(30sec)-72 C(1min) [35cycle] 410

RSIV; red seabream iridovirus, VHSV; viral hemorrhagic septicaemia virus, VNNV; viral nervous necrosis virus, HRV; hirame
rhabdovirus, MBV; marine birnavirus, CPS; capsular polysaccharide gene of Photobacterium damselae

A§oF3F4] A2 MacFaddin (2000)2] =]l whet API
20E kit (bioMerieux sa., France)?} API zym kit
(Bio-Merieux, Spain)S AF8311.01, HE AJEL 43]
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piscicida KCTC12268 X ¥Z=+<¢ Photobacterium
damselae subsp. damselae KCTC12279, ATCC33539%}
et e AttollA 2o e wA R
Of FP3487 5= o7l Al 4313 T AR Al
QJelix= Vibrio harveyi AD10 w25 A85}] Vibrio
& Al vRE Seiolc
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AAIBETE ZEef7t2] genomic DNA 523 PCR

A2 A17)9} 55| High pure template preparation
kit (Roche, Germany)2} ExTaq® (Takara, Japan)S A}
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29 PCR AFE-2 71719502 bandE ERISH 3,
Gel SV kit (GeneAll, Korea)2 #A|5kaL Topo TA
cloning® (Invitrogen, USA)2- ©]-85}9] clonings}o]
H7IH DS skt

A71MEe] EAol= Genetyx Ver. 8.0 (SDC
Software Development, Japan)2 AR8-51%3.© 1, NCBI
of| 4| A== BLAST program AR E o]-85}0] AF

9= vkl

() FAl =4 Al
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oxolinic acid, gentamycin, clindamycin, clavulanic acid,
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7135 9 whol3 A HAb

Zwrkele] of7jul, A 9 U 4712 Aol
A 23, 71450 wEEA HA| ke,
RSIV, VHSV, VNNV, HRV % MBV<] tjigt PCR &4
= AR 23} AR 29mhe] AtertE] Kol A
o3t vlo|HAE HESE|R| YUY} (data not shown).

A=t HA
HE RN Amre| o) A vl Allatel
2= 3L B/ colony 2] Kool LA &
© 1.5% NaClo] 715 BHIA HjZ|of|A] &L
= AL colony S F/dsk3 oLt TCBS
agar HIR|O A colony S BASHA) 39tk o] @
S ADSE s} ofe] HAol AMgait) Ea
5= P. damselae subsp. piscicida KCTC12268 %= ADS

Table 2. Growth of bacterial strains on brain-heart infusion agar (BHIA) and thiosulphate citrate bile salts-sucrose (TCBS)

agar plates

Bacterial strains

Growth on BHIA Growth on TCBS agar

ADS

P. damselae subsp. piscicida KCTC12268
P. damselae subsp. damselae KCTC12279
P. damselae subsp. damselae FP3487

P. damselae subsp. damselae ATCC33539
V. harveyi AD10

+ ;
+ ;

+ +(G)
+ + (G)
+ + (G)
+ + (G)

+; growth, - ; no growth, (G); green colony formation
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& = oL BHIA H#|o|4 ADS7} 24
A7t 3 colony 47} S0t HHs] KCTC12268+=
ABAZE B - colony 7} S715H] S vl &=
E YEPACk P. damselae subsp. damselae KCTC12279,
FP3487, ATCC33539+= BHIA HjjX|o{|A AD5SHE T} =
AL ERE A 9] colony S F/4JSHA 21 TCBS agar
Hj o] A= 22X 9] colonyS HAJSIAT] (Table 2).

AD5= Gram 24 curved rod 2, catalase @} oxidase
£ Adsiien APl 20E kitE olget 23
Voges-Proskauero| A= 9448 B o= Al Glucose
£ Aefet G o85> 57422 UERNITE APl zym
kitE ARESE G4 EAJof| A= alkaline phosphatase,
esterase (C4), esterase lipase (C8), leucine arylamidase,
acid phosphatase, naphthol-AS-Bl-phosphohydrolase,
N-acetyl-3-glucosaminidase= %A HH-2 LERJ S
t} (Table 3).

ADSE I3 A2 9] 16S RNA
Ak, A M ol Al oF 1404bp 2] S35 A
o] WAslo] 1 @] A Btk ADSE] 168
RNAS] &7 A8 EAA3}; P damselae subsp.
piscicida KCTC122682} 100% YX|5tHom, P.
damselae subsp. damselae KCTC12279, FP3487,
ATCC33539 wHeh= 1719] 4717} &folE yeh
0] 99%9] AFE/d= HERH A (Fig. 1). CPS 7314}
PCR A}, Ea|d AD5} P. damselae subsp.
piscicida KCTC122680) X9 410bp 2] 2 Wi=E 3
A5 .0, P. damselae subsp. damselae KCTC12279,
FP3487, ATCC33539 5= 2 V. harveyi AD10 w01
A= PCR WHES FAd5HA] oottt (Fig. 2). CPS -4
A} ZEAZO| @71SS NCBIOJA AE
BLAST program 458 0}5}0] AHEAS v|mat
A} P. damselae subsp. piscicida®] CPS -§-74=}
(GenBank accession no: AB074290)2} 1bp 2}o]= 99%

Ak PCR
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&&= UeEr ik
ADSO| tet oFA 7=

gentamycin©]] T3fA] T

oUW,

clavulanic  acid,

Al Aak= ofloxacin}
, erythromycin©]] thafjA]

12]3l  clindamycin, nalidixic acid,

o4 oL

doxycycline,  oxolinic  acid,

trimethoprim, ampicillin, sulfisoxazole, tetracyclineo]|
taliA /g2 LrERct (Table 4).

ADSO| gt ujeF 25of] whE s AlHS A
A1}, AD3, P. damselae subsp. piscicida KCTC12268,
P. damselae subsp. damselae KCTC12279, FP3487,
ATC(C33539%= 18 Cof|A] 71 & 241519101, 5C
oA 7P W2 Wheg HYlrh E3H30CE 24E
ZAlo] 7HAastglon), ADSE 18C @ 25CojA]
damselae subsp. piscicida KCTC12268, P. damselae
subsp. damselae KCTC12279, FP3487, ATCC335399]]
Hlg] Ao A3 2 Yeses HIld

(p<0.05) (Fig. 3).

i

[

Photobacterium  damselae’=A}2]%, Chromis
punctipinnisO| A AL R1% %S (LOVE et al.,
1981), S=1'2)|, Tursiops truncatus (Fujioka et al.,
1988), Ar=A&, Dermochelys coriacea (Obendorf et
al., 1987), B0, Seriola quinqueradiata (Sakata et al.,
1989), A= Sparus aurata (Vera et al., 1991),
baramundi Lates calcarifer (Renault et al., 1994), brown
shark Carcharhinus plumbeus (Colwell and Grimes,
1984; Grimes et al., 1984), &, Scophthalmus maximus
(Fouz ef al., 1991; 1992)0f] AH-S- Ao ATH= H 117}
Itk Photobacterium damselae”} S-2]Lfefol| A= oF
AV AR, Paralichthys olivaceus (Kwon et al., 2005)0]|
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Table 3. Comparison of the phenotypic characteristics of the isolate ADS, P. damselae subsp. piscicida type strain (KCTC12268),
P. damselae subsp. damselae type strains (KCTC12279, FP3487, ATCC33539)

Tested items ADS KCTC12268 KCTC12279 FP3487 ATCC33539

Arginine dihydrolase + + + + +
Lysine decarboxylse - - - - -
Ornithine decarboxylase - - - - -
Catalase
Oxidase
Indole - - - - B,
Voges-Proskauer + + + + +
Simmon’s citrate - - - - -
HoS (Hydrogen sulfide) - - - - R
Urease - - + - -
(3-Galactosidase (ONPG) - - - - B,
Tryptophan - - - - -
Kohn's gelatin - - - - B,
Amygdalin - - - - -
Acid production from

Arabinose - - - - -

Glucose + + + + +

Inositol - - - - -

+ +
+ o+
+ +

Mannitol - - - - -
Melibiose - - - - -
Rhamnose - - - - -
Sorbitol - - - - -
Sucrose - - - - -
Enzyme assayed for
Alkaline phosphatase + + + + +
Esterase (C4) + + + + T
Esterase Lipase (C8) + + + + +
Lipase - - - - -
Leucine arylamidase + + + + T
Valine arylamidase - - - - -
Cystine arylamidase - - - - -
Trypsin - - - - -
a-chymotrypsin - - - - -
Acid phosphatase + + + + T

Naphthol-AS-BI-
phosphohydrolase
a-galactosidase - - - - -
[3-galactosidase - - - - -
[3--glucuronidase - - . R _
a-glucosidase - - - - *)
[3--glucosidase - - . ; )
N-acetyl-

[3-glucosaminidase
a-mannosidase - - - - -
a-fucosidase - - - - -

+; positive reaction, - ; negative reaction, (+); week positive results
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4%0 | 4?0 | 4?0 | 4?0 | 4?0
ADDS AAGGTAGTGT AGTTAACACC TGCACTATTT GACGTTACCT ACAGAAGAAG
8 S L e T T T T Y
BEIGESAEY: s o o s s w0 s ow s s 2 i il o M R W MR MR MR M OB MR MR R 6
el 1 S R T s wailn ww mE w wE W W RE B BN BN RN BN A
BIEETETET oo con oo oo o 50 o0 oo 20r 9% ¢ a0 somiloe por S0¢ 3% 90e 0B G9E OF B S0% 99 o D G0N

Fig. 1. Variation sites in the partial 425bp segment of the 16S rRNA region. Variable nucleotide position 1 is P. damselae
subsp. piscicida and P. damselae subsp. damselae. AD5, isolate; P. damselae subsp. piscicida, KCTC12268; P. damselae
subsp. damselae type strain, KCTC12279; P. damselae subsp. damselae, FP3487; P. damselae subsp. damselae, ATCC33539.

Table 4. Sensitivity of Photobacterium damselae subsp. piscicida isolate, ADS, P. damselae subsp. piscicida type strain
(KCTCI12268), P. damselae subsp. damselae type strains (KCTC12279, FP3487, ATCC33539) to various chemotherapeutic
agents.

_ Sensitivity*

Antibioti Chem:;tftzpeum Disc content (¢46) sp  KCTC — KCTC  FP - ATCC

5 12268 12279 3487 33539
Quinolone Ofloxacin 5 S S S S S
Nalidixic acid 30 R S S S S
Oxolinic acid 2 R S S S S
Aminoglycoside Gentamycin 10 S S R S I
Lincosamide Clindamycin 2 R S R R R
Penicillin Clavulanic acid 30 R S S R S
Ampicillin 10 R S R R R
Tetracycline Doxycycline 30 R S S R S
Tetracycline 30 R S S S S
Macrolide Erythromycin 15 I S R R R
Trimethoprim Trimethoprim 1.25 R S S S S
Sulfonamide Sulfisoxazole 250 R R R R R

* R; resistance, I; intermediate, S; susceptible.
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Fig. 2. Agarose gel electrophoresis of PCR amplified product
using capsular polysaccharide gens (CPS) primers. Arrow
indicates the expected PCR product (410bp). Lane M, 100bp
DNA ladder, (1) ADS, isolate, (2) P. damselae subsp.
piscicida, KCTC12268, (3) P. damselae subsp. damselae,
KCTC12279 (4) P. damselae subsp. damselae, FP3487, (5)
P. damselae subsp. damselae, ATCC33539, (6) V. harveyi,
ADI10, (7) negative control
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Fig. 3. The results comparing 5 Photobacterium strains after
72 hours in 1% pepton water. ADS; starry flounder isolate,
P. damselae subsp. piscicida KCTC12268, P. damselae
subsp. damselae KCTC12279, P. damselae subsp. damselae,
FP3487, P. damselae subsp. damselae ATCC33539.
Significant difference (p<0.05) from the P. damselae subsp.
piscicida AD5 isolate is indicated by an asterisk on top
of the bar.

1998). o] X319} Zro| B o3Lof| A= TCBS agar
vfjz|of| A1 9] A7Fo] P. damselae subsp. damselae} P.

damselae subsp. piscicidaS -8 4= Q= £

= AL EIg 4= 9Tt (Rajan et al., 2003).
2 Q70]A] 165 RNA 972} 1754 Az} 24
3} 1,404bp = ¢t 51t F7] X}Oli P. damselae
subsp. piscicida®} P. damselae subsp. damselae7} -5
slojick elkso 2 o] H5o] Qo] 165 RNA
SRR AR o 2 2l F7ols 1 &
HH capgel BEw Aom deld gloy
(Krawiec and Riley, 1990), 2 Aol A= P. damsela
of T ol 7F T2 SshA] 165 RNAS] TH 715
ol ANZRE PSSRl slolr
Photobacterium subsp. Zol|A P. damselae subsp.
piscicida®} P. damselae subsp. damselaeq+-2 7AZ3HCh
(Rajan ef al, 2003)= 217} QQloL} B ol Ao}
Hols} Sigich = el M| RO 2 At 2t
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AzwoL: P
damselae subsp. damselae’S- B3t 1 Q)9 o AEES
BR] 9RO A 07 KoL P. damselae subsp. piscicida®)
A7 B oz xﬂa@ CPS primer AJ2}5}517]

ol Aol A} LISk A0= 325k, 3 ol
i 2714gel Bat Ao A
API 20E kit®} API zym kit=
o\ A= P. damselae subsp. piscicida®} P. damselae
subsp. damselae®] =813t 2jol= LJEPL}R] Qkgkon),
P. damselae subsp. damselae~= maltose 2} mannitol o]
Al AF] S-S LFERH Kwon ef al. (2005)2] H 19}k
Thyssen et al. (1998)2] HiloA & 4= Ql&=o] P,
damselae®] AT 2] ThF/ol| oJsl] & o]-8-50llA]
Apolgt AT} e 2 glek

W% 7 Pl gk Ha o) 5 (MG
Minimum Inhibitory Concentration)S Z%3}4]= &
QKA Zeche] B8] o5 ADS= 4719) Hx o5
o ulasto] H]uA] ghe 0] Al W
Uehigie) 2% 2 1670] AAlo] Batod
WAL veRd B, ADSE 97) SAA o] st
a2 eI, o] ADS7} vjaia] 2ol =
ool Belslglon], ppgel ok 480z 9l
3 P A B o Ak AR 1964d
olste] Sololx Helel & 3l P. damselo
subsp. piscidia KCTC12268 == (Snieszko et al., 1964)
+ sulfisoxazole O[T+ A3/ HERHSITE o=iet &
Aol e g S5l Bt 271490 A7) o
Bas Ao b

gelUet Salor WA el Eele P
damselae subsp. damselaer= 53] 8~10g0]] =& 7+
0] BRI oM (Kown ef al., 2005), & ALY
| 8 2ol HARE & 7ekste], ADs 9
59 28 k3o )l P. damselae subsp.

P. damselae subsp. piscicida+

l‘
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