Oooogooooooon
Photobacterium damselae subsp. damselae

gbooboboobgoobobooog

Photobacterium damselae subsp. damselae isolated from juvenile black seabream Acanthopagrus

schlegeli

Masayuki Nakanishi, Takashi Kamaishi*, Ikunari Kiryu*, and Naoki Sobajima

In August 2007, an infectious disease was observed in cultured juvenile black seabream Acanthopagrus

schlegeli in Kunda bay. The maximum motality per day was 1.3% of the stock. The average size of diseased fish

was 73 mm in fork length and 6.3 g in body weight. All moribund fish examined showed severe anemia, especially

pale gill, as the main clinical sign. Bacteria were isolated from the kidneys of moribund fish. Isolates were identi-

fied as Photobacterium damselae subsp. damselae based on physiological and biochemical tests, including

API20E, the oligonucleotide DNA array, and multiplex PCR assay for the investigation of partial genes of 16S

rRNA and ureC.
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damselae subsp. damselae D 000000000000
OOoOoOoOoggg P. damselae subsp. piscicida U O O
oOoboOoOoooooooooo (@o,20H0000
00000000 bOOO0ODO0OO0OO0O0 (Muroga et
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damselae OO0 000000 DODOODDOODOODOOO
000oo0d0ooOoO0OoooOooooogooooo
o0d
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O00o0oDoooo 200708021000 000000
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000 0DOO0OD0OO0ODOO0ODOO0ODOODO0O Table 1 OO
O0DAPROEDDDOOOODODOOODODOOODO
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Table 1 List of the bacterial isolates studied

Date of

Isolate Host

isolation

Age of Fork Body

host length  weight Organ

Black seabream
(Acanthopagrus schlegeli)

Ask-0701  Aug.21.2007

Ask-0702 4 7

OT-51443  Jun.23.1995

Yellowtail

69mm 45¢g Kidney

” 75 mm 72¢g 4

7 - 32g -

(Seriola quinqueradiata)

PK-9705 Jun.5.1997

Japanese flounder

4 38mm*l 05¢g Kidney

(Paralichthys olivaceus)

*1, Total length.

*MO0000000000000000OO0ODOD O National Research Institute of Aquaculture, Minami-ise, Mie 516-0193 JapanUJ
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Vibrio damsela O 0000000000 OODOOOO
0O0O0O00ogoag Vibrio (Listonella) anguillarum
(PK-97050) 00 000000DO0ODODOO0ODOPK-
ojos000000DOO00DOOOoODbOOoOooooOg
ooo0o0O+000000+00000D00O0000ODOO
O00O00DO0O0O0D0OO000 (B V.anguillarum A
type) DO O0OO0ODOOOOOOOOOCOCOOOO
0000V, (Listonella) anguillarum A type 0 00O OO
oooo

o00o000 OOOoDOoboOobooOoboobooo4o
(FL 650 82 mmO BW 4.308.7¢g) 00000 O8O 210
008023000000 0000O0O0boOooOoDOoon
ooooOooO0oooOooDooooo3sumdcOoOoO
U 00O 0 0O Hematoxylin-Eosin (H-E) 0O O O O May-
Grunwald0OOOOOOOODOOODOOOOOOO
ooooooooo
DNAOOOOODODOODOOOoOODO go2100000
00000000000 0o0oooooooosg (FL
68077 mm, BW 5.0082g 000 0O00OOO,-2000
00000o0DooooooooooooooDooos3
OO0ODNAODODDOODODOODODODODOOO
000ooool1eSOOO0O"00000OO0ONDOOOD
oooooboobnd (Matsuyama et al., 2006) U O
0000000Kooooooooooooooo®?
oooooooooooDboooooo
APRR20ED 0O DDOODOODOO API20E (V4.1)
(Biomerieux) [J 0 O O AsK-07010 O AsK-07020 O O
ooopoooo

OO0oO0oo0oocOoooboOo ooo aess)yuoono
oooo0O0o0oboboo400b0boobobgoboboooo
oo0ooO00ooo0oOobpDoOoOoooOooboooo
oo0ooOoss0oodopoooooooobooon
O0D0O0000D01% NaClOBHIDOOOODOO
250 100 (0T-5144300200) 000000000
O00000o250000000000000/1290
0000o00ooo1%00000n
000oooO0oOooOoogoNaCldodo.sot.odrsO
3.0007.0%2 00001% 000000000000
(BBL) 0000000 ODODOS0O0D000000O
oooooooooooon

oooooobD OOoooOobOobooOobDOo @oo
ooooo)oooooobgooo @ooH)yDbooo
AsK-07010 O AsK-07020 D0 00O0O0O0COO0OOO
O0O0000O0O0O0AD CPONBO FOMO CLO SiXO NAD
STO NFTO OTCO ABPCO FFO O O OO

O ultiplex PCR P. damselae subsp. piscicida [ subsp.

Table 2 Oligonucleotide sequences of primers used for
multiplex PCR (Osorio et al. (1999) and Osorio et al. (2000))

Primer Nucleotide sequence (5' - 3")

F Carl GCT TGA AGA GAT TCG AGT

R Car2 CAC CTC GCG GTC TTG CTG

F Ure-5 TCC GGA ATA GGT AAA GCG GG

R Ure-3 CTT GAA TAT CCA TCT CAT CTG C

damselae 1 00 0 0 0 0O O O Osorio et al. (2000) O O 00O
Carl 0 Car2 (OO DOO 267 bp) OO Ure-5' 0 Ure-3'
(0 448 bp) 020000 00O DO OO O Multiplex PCR
UO0000Carlld Car2 O subsp. piscicida [ subsp.
damselae OO OO 16SRNAD OO OOOOOODOO
0 0O (Osorio et al., 1999)00 O O O Ure-5' O Ure-3' [
subsp. damselae D 00000000 (weC)OUODO OO
00o00oD00ooooDooooooooooooon
Table 2 O O Multiplex PCRO OO OO OO Table 3 00O
ooooooo
gooooobNAOOOOODODOODOOOoOooo
gobooooboobooboboobbooobooo
04000 000 O Tris-EDTA buffer (pH 8.0) 100 uLO
gobooooboobooooytbioooboon
0014,000 rpmO30 0 0000000ODNAODODODO
gooboopCcRUOODOOOODOOOOPrimeSTAR
Max (Takara) DO O OO QOO0 O 1I00000O00OO
gssogioobogor700dobog3soogoooon

Table 3 Components of the multiplex PCR mixture

PrimeSTAR Max (Takara)*1 2 X 10.0 pL
PrimerF Carl 100 pmol/xL 0.1
R Car2 100 pmol/uL 0.1
F Ure-5' 100 pmol/uL 0.1
R Ure-3" 100 pmol/uxL 0.1
Deionized, distilled water 8.6
DNA template 1.0
Total 20.0 pxL

*1, Including polymerase, buffer, and d-NTPs.

#0O0 Oo,0000,0000,000002004000000000000000D0000D0O000DOO0OIKO0000O0O00O0O0O0DO00OO0OO

0,p.-49

=200 0,0000,000,0000,0000,0000020070DNA0O0OOOOOO0OOOO0O0O0O0O0O0O0O0O0190000000000

goood,p.34
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Fig. 1 Light micrograph of the hepatopancreas of an
affected black seabream, Acanthopagrus schlegeli.
Note hemorrhage (%) at the margin of the pancreas.
hpv, hepatic portal vein. H-E stain.
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Fig. 2 Light micrograph showing hemorrhage () in the
spinal ganglion of an affected black seabream,
Acanthopagrus schlegeli. H-E stain.
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Fig. 3 Spots of Photobacterium damselae were positive in the 16S rRNA-based microarray (A). Vibrio harveyi (B1) and P.
damselae (B2) were detected in the DNA tip for the discrimination of fish pathogens Vibrio and Photobacterium species
(B). No signal was obtained from the array for fish pathogenic virus (C).
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Table 4 Biochemical characteristics of isolates from diseased black
seabream (Acanthopagrus schlegeli) and reference strains

Isolates

References

Characteristics

AsK-0701 AsK-0702

OT-51443*1 PK-9705%*2

Gram stain R
Cell form
Motility +
Cytochrome oxidase +
Catalase +
HaS production -
MR test +
VP test -
2,3-Butanediol production -
Indole production -
Nitrate reduction +
Urease +
Malonate utilization +
Gelatin liquefaction -
Casein digestion -
Starch hydrolysis +
Esculin hydrolysis -
Tween 80 +
ONPG -
Phenylalanine deaminase -
0/129 sensitivity +
Arginine dihydrolase +
Lysine decarboxylase +
Ornithine decarboxylase -
Citrate utilization -
Hugh & Leifson test F
DNase +
Growth on TCBS Gr
Chitin hydrolysis -
Lecithinase -
Growth in 0% NaCl
0.5%
1.0%
1.5%
3.0%
7.0% -

+ 4+ + +

Short rod  Short rod

Short rod
+
+
+

Short rod
+

+ o+ o+
+ o+ o+

+

+w

+ o+ + o+

o+ o+
.
.

+
+
+ 0+ o+ o+ o+

! \
o+ o+

+ o+ + !
+ 0 K+

+ + +
+ o+ + +

+, positive; +w, weakly positive; -, negative; F, fermentative; Gr, green; Y, yellow.
*1, Photobacterium damselae subsp. piscicida.

*2, Vibrio (Listonella) anguillarum.

oooooooboonD (Fig3aAdDoooooooo
00oouooogoggn Vibrio harveyi O P. damse-
lae0000000O0O00OODOO (Fig.3B)J
ooooDoooooooooooooooooon
0oo0o0o0ooodoooooooooooooooon
0000O0000o0oooooon (Fg3o00
APROEDDDOOOOODOO OODOOOOO
APROEDDOODOOODODOODOODAsK-07010
0 0O AsK-070200 O profile number [ 6014004 O O O
O0OP. damselae OO0 D000 (ODODOO 99.9%IDO T
0oboooo r.om
Jo000o0ODb0o0bO00bO ODbbO40000000
000 Table4 00O Table 5 00000000000
0000000 0oooD+0000000o0o0ooDo+d
ooooo+0VP-O0OO0OO0OD-000000D0+00
oooo+bo/000+00000D000+000O
O00OO0+0DNase+ TCBSO O DO O O+000O0O

oo0o0-0000000-00.503.0% NaClD OO O +0
oooobooboobo-0obooz23000n0gn
obob0ooooboooooobobooo
goodoooobbon P. damselae subsp. piscicida
(OT-514430)) 00 000-ODOOO0OO0-0DO00ODOO
O-0o/mo0oo-oo0oooobob-ooooooo-o
DNase-U TCBSU OO D05% NaClD OO O-0000O0O0
0 0O 0OV. (Listonella) anguillarum (PK-97050) 0O O
ve+OOOOO0oO0O+000000-000000000
+0g0o0gooobo-boooooo+b0bon
Joododd O0O000goAdcCpPdNBOFOMO
CLO NAD STO NFTU OTCU ABPCUO FFO O O DO OO
gboboosixogooooooo
Multiplex PCR  Multiplex PCRO O OO0OODOOOOO
00oob0bd FigdDODODODOOODODODO 267
bp OO0 448 bp DO ODOOOOOODODOOP.
damselae subsp. damselae U [0 01 0 0O 0O 0O P. damselae

58 00000O00o0Oo0OoOgOO P.damselae subsp. damselae



Table 5 Carbohydrate utilization of present isolates and reference strains etal. (1992) OO0OODOOOOOVPOOOOODDOO

o Isolates References Jdo0o0o0o0o0o0oOooooooooooooooon
Characteristics = 0701 AsK.0702 OT-51443+1 PK-9705°2 O0O00OODNADOOOOOCOOOOCOOOOOO
Acid from: P.damselae (O V.damsela) D OO0 0000
Glucose * * * * oooOoOooO00000O0OOOOoOoOooOo V.
Fructose + + + + )

Galactose + + + + harveyi 000 00DO0O0OOODODOOODDOOOO
Mannose + + 4 4 Jddd0oo0oo0ooooooooooooboooon
Maltose + + - + oo0oooo
Sucrose - - + P. damselae O [0 subsp. piscicida ] subsp. damselae
Dexirin * * * 0000000MO000000000000000
Glycerin w+ w+ - +

) 0do0o0ddoOodobOodooooooooooon
Arabinose - - - +
Rhamnose ; ) ) ) 0 Murogaetal., 1977 00 000000000000
Xylose - - - - Jddd0o0ooooooooooooooooooon
Threhalose + w+t - + 000000000 0o00oooooOooooo+00
Lactose . . . . 0000+00000000+00/120000+000
Cellobiose W+ + - +

- U 0000 P. damselae subsp. piscicida 1 0 00000
Melibiose - - - -
Starch + + . i goao
Raffinose - - - - P. damselae subsp. piscicida [1 subsp. damselae [1 U [
Salicin - - - - O0o0o0000D0OO0ODoOdaosorio et al. (2000) O
Mannitel - - - + Multiplex PCRO 00000000000 DO O Osorio et
‘S*d‘;‘?:“l’l : : ) ) al.(2000)0 0 Carl 0 Car2 00 Ure-5' 0 Ure-3' 020 0
oroito - - - -
Dulcitol ) ) ) ) Ubobooooond Multiplex PCRU O OO P.damse-
Inositol - _ _ + lae subsp. piscicida 2500 [ subsp. damselae 1600 [0 U O
Ribose + + + + Jd0d00o0o0o0o0oooooooooboboboooon
+, positive; +w, weakly positive; -, negative. O27bp U0 000O0OO0OO0OOOO0OONO 267 bp

*1, Photobacterium damselae subsp. piscicida.
*2, Vibrio (Listonella) anguillarum.

O448pp0boooonoooooboooboooon
OO0O00OO0000000000d subsp. piscicida 250 0

subsp. piscicida (OT-514430) O O Osorio et al. (2000)
gobooooo27bp00000O0O0OOO0OOOONO
48pbp 000 DO0O0OOO0OODOOODOO

U 4 ad V. (Listonella) anguillarum (PK-97050 ) O O O
0oooooooooooooo

goooo

goodooostooooooooooooooo
goooooooboobobobb2200oooobooboon

ooobooooboooboooooboooobooooo | . . e - S00bp
boogooooboobgobg P.damselae U0 OO - ==

coooooooooobooooboooobooooo — 1008p
cooooooboooobooooooooobooooo .
oooooooboooooao | F

OOoOoooooOoOooono pP.damselae OO0
Vibrio damsela 0 0 0 00 0 00O O Seriola quinqueradi-

ata O 0O (Sakata et al., 1989) U O turbot Scophthalmus

maximus (Fouz et al., 1992) 000000000000 Fig. 4 Profile O.f the multiplex PCB—amplified DNA frag-
ments obtained from four strains studied. Lanes: M,

000000 UOOD Sakata er al. (1989) U U DO D DNA marker (Takara 100 bp DNA marker); 1, nega-
oooooooveOOOOOOOOODOOOOOOO tive control; 2, V. (Listonella) anguillarum (PK-9705);
0000000000000 oOoOoooOooooon 3, P.damselae subsp. piscicida (OT-51443); 4 and 5,
0000000000000 (Table 6,7)0 0 O O Fouz AsK-0701 and AsK-0702 isolated from diseased black

seabream, respectively.

goooooocooooooooosodd2oos 59



Table 6 Comparison of biochemical characteristics between present isolates and
Vibrio damsela (Sakata et al. (1989) and Fouz et al. (1992))

Present isolates

Vibrio damsela

Characteristics

AsK-0701/Ask-0702

Sakata et al. (1989) Fouz et al. (1992)

Gram stain -

Cell form Short rod

Motility +
Hugh & Leifson test
Cytochrome oxidase
Catalase

0/129 sensitivity

Nitrate reduction

+ + + + +

Urease
Gelatinase -
Indole production -
VP test -
MR test +
H>S production -
Arginine dihydrolase
Lysine decarboxylase
Ornithine decarboxylase -
Citrate utilization -
Starch hydrolysis +
Casein hydrolysis -
Chitin hydrolysis -
Lecithinase -
DNase +
ONPG -
Growth on TCBS Gr
Growth in 0% NaCl -
0.5%
1.0%
1.5%
3.0%
7.0% -
Hemolysis NT

+ o+ o+ o+

Short rod Rod

+

+ + + M o+

+ + + +

+ +

+, positive; -, negative; F, fermentative; Gr, green; NT, not tested.

oobooobbooobbOdin subsp. damse-
lae 1600000000000 O0OODOureC DNAODO
U0o0b0oobobOodbobOdnO subsp. piscicida O
ooo0ooooooOOobOobooooobooooogoo
OO0DO0O00O0OO0OD Multiplex PCRO 267 bp O OO
48 pbp 0002000000000 00D00ODOOO
oooboOoooooooobooooobooo
Osorio er @¢l. (2000) DO OOODOOOODOO P.
damselae subsp. damselae 1 0 00 00O O

V. damsela (1 P.damselae) 0 0000000000
O00D0O0000CO00D00ODO0O0DOD O Sakata et al.
(1989) OO Fouzeral. (1992) OO DO DOOOOODOODO
oopooOoobobOoOoobAPREDODODODOOOO

60 00000O00o0Oo0OoOgOO P.damselae subsp. damselae

00o00o0oo0oDoDooooooooooooon
000000000000 DO0ODOAPI20EC DNAO
OO0O0OD0O000O0OMultiplex PCROOOODOOOP.
damselae subsp. damselae D 00000 O0O0OO0OOO
oooooooooooon

goboooooooooboooobbooooooag
ooooooooo0ooDbocOoOoooboOooboooo
oooooOooooOooboOoOoooooboooo
oooooOooooOoooDo

Sakata et al. (1989) 0 O Fouz et al. (1992) DO OO QO
oobOoO0oooUoooOooooooooooogy.
damsela (0 P.damselae) OO0 OO0 0O0O0OOOOO0O
oo0ooo0oooOoopooOoOoooooboooo



Table 7 Comparison of carbohydrate utilization between present isolates and
Vibrio damsela (Sakata et al. (1989) and Fouz et al. (1992))

Present isolates

Vibrio damsela

Carbohydrates
AsK-0701/Ask-0702  Sakata et al. (1989) Fouz et al. (1992)

Cellobiose wW+/+ Fg

Dextrin + Fg

D-Fructose + Fg

D-Galactose + Fg

D-Glucose + Fg

Maltose + Fg

D-Mannose + Fg

Starch + Fg

Dulcitol - F

D-Ribose + F

Glycerol w+ (6}

D-Mannitol - - -
Melibiose - -

Salicin - _

Sucrose - _ B
Threhalose +/w+ -

L-Arabinose -
D-Sorbitol -
m-Inositol -
Lactose -
Raffinose -
Rhamnose -
D-Xylose -

+, positive; +w, weakly positive; -, negative; Fg, fermentative with gas production;

F, fermentative; O, oxidative.

0O0ooo0boo0o0oOoOogoone. damselae subsp.
damselae 000000000 ODOOOODOOODOO
oO00ooO00oooOo0oooOooooogooooo
0000oo00oDooO00oooOoooooogooooo
O00opooooooooooog

goooon

0o0dobooooobobobodgd Photobacterium
damselae subsp. piscicida (OT-514430) 0000000
000 0oooooooooooooooooon
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