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BH ARG R, HAEILRME X TP R T %
B RN B, AEL T P R o R a5 SRR B
FEMGE AT BE =, LA DT B A R A b a3l
G 380 2% < B T (Aeromonas - salmoni cida) AL 1 A
# (Renibacterium salmoninarum) 2 4 1) 95 14 (Evelyn,
1971; Bell et al, 1990); Kent Z5(1998)%] K 74 7 fi:
(Salmo salar) W4 B B A4 1 55 R A B, FRAE K
VG P i 1 3 F6 T 1 (Loma spp. )25 I B AT 12 YL i 5
fIEE S . LT IRIG T fa, B B s KRS 5
S EL K 2 0 PE Al i 4 s 3 55 0 R AT T 17 1Y)
5.4 (Sumaila et al, 2005),
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I %% 16S rRNA 1 gyrB 3L 75140 Hr , . T 973 Jit i
MIECRTE . b A 250, SH R EN TS F fsR
IR T 0 A R PR PR AL T 5%

1 MRS
1.1 JfF&ERIE

KRR COREE H IR & S — AR5, A
EEHMIEN, 8 Ak, fMiKEH 400-600 g, T.J fLif
IKFENE, FRAEKIRL N 15°C,

1.2 R®EESE

KRR T B R . BRI . FFAE . B
JRE RIS EBRORE, RiIZk TSA Al 2216e ARG FE3E, 20C
Bi% 48-72 h, W HAFHILARETE AT Al 0
SiAb 5 B VR 20% 89 HI AR AR T80 C vk A #8 H o

13 FEEMANIBEE

T T UL A B SO B8 Atk AT N TR L Ky
B R BR R T TSB WA 73, 20°CHEIRKT 7 36 ho
B, AR AR K RN, PR A R
% ODgoonm=0.5, BLAFANEREE 2 1x10° CFU/mL,
FIAE BRER/KORS BORG BE 2 1107 CFU/ml. #£4% 400 g
At fh, EaE IR O K TR, R
FYES 0.2 ml 1x107 CFU/ml B, L7516 &5 *f
W 2 A B A AR A K T A R K B R IE A I | o
K, ICFEEIRABET RO, RHAET Y K i), f
X9 i AT 53 S o
14 FEEMNEEENVIFEMEYEEMES T

SR FH A 2 [ Y (o 1 0 20 TR R T Y (L B ARG 5 SR Ak
HE W% 248 APL-ID32E A= B A= AL K6 77 & (i B 1R

oSl W), S8 LR A5 R AT AR B A L ARAE
ME 5 RAZ580 MR & ATB-VET(Hf HLIR /A 7],
B, XTI T 25 Y USRI BERE R
AR (B B A a0 A B2 0 )0 5 T e X SRR
Je 75 1 SR

15 f®EE 16SrRNA #0 gyrB EE K5I E

FIH 16S rRNA @54 27 F(5'-AGAGTTTG-
ATCCTGGCTCAG-3', Xf b, KT 8-27 bp)Fl 1492
R(5'-RGGTTACCTTGTTACGACTT-3", X} i K AT B
1492-1510 bp), PCR #"#% AF-1 16S rRNA J¥%1; #%
A U E 451, P I wE R gyrB R
(Kiipfer et al, 2006). P #1551 PCR =¥k £ I
1R e E YR A PR FIHEA TN, 45 0P 55 B
1E GenBank H' F Blast(http://blast.ncbi.nlm.nih.gov/)i# 17
[FJEE AE, R MEGA 5.05 %, SR AR AH%E
1 (Neighbor-Joining) 4 i 2 45 L A4 (Bootstrap=1000) ,
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N TR L R, G R TR AF-1 (e
fi 28 d NAETRAETS, HBUERS AR LR —E, B
21d 36T 5 B, FEFRM N MmEGH L, KRFA B
WL, 22-28 dAETS 1 B, 7R S0 H B e i
FET#R 35 F0f 5 T DL U R i B 7 0 o AN TR
s AR 55 F IR N BT B B R AR, HRTE RS A
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TR A LG VR T 8 T HE 5 1498 A o
22 REREEEAEVBENSYSRE

HE Y R G B AR BN, T A R
SRS [CBH ST 1R 5 R APT ID32E 40 45 1 1 Bk
AF-1, VSR ILFE 1, ATB RE5IEE L EL RN
N, HEE AF-1 B TR EE, tFEN BRI
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Fig.1
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A: Subcutaneous hemorrhage in the abdomen and the fin; B: Ulcer on the body; C: Liver congestion;

BT i i ot R

The clinical symptoms of diseased sablefish

D: Abscess in the tail; E: Ulcer inside of abscess; F: Ulcer in the mouth

Tab.1

% 1 AF-1API ID32E 4124 L451E
Biochemical reactions of AF-1 strain by API ID32E

1ji H Items

75 Results

Ui H Items

2751 Results

HEME Lipase

N-Z B2l N-acetylglucosamine

D-Z % ## D-maltose
D-#i & ¥ D-glucose

JEHE Sucrose
D-2}FLBERREL D-galactonate
JRZEIKf# Urea hydrolysis

15 &R RUK RS Arginine dihydrolase

HWLEE Inositol

o-Z ZFH o-maltose

D-£F4k —## D-cellobiose
B-2FFLWEH M B-galactosidase

L- KA FR75 B L-aspartic arylaminase

D-i %4 D-trehalose
o- T A BEH B a-glucosidase
L-FTHI{Fi## L-arabinose

+

o+ o+ o+

+ o+ o+

+ o+ o+

57 Wi FREE Ornithine decarboxylase

W5 Indole

D-H #Z ¥ D-mannitol

341 Phenol red

5-FR B A BHIR SR 5-keto-gluconate
L-BfHi{HEE L-arabitol
fE R R EE Lysine decarboxylase
B-E A Wi B-glucosidase

N g £k Malonate

D-1LZ4EE D-sorbitol

B-E A FEIE L B-glucuronidase
4276 Adonitol

L-f{Z=HE L-rhamnose

- FLMT I a-galactose
D-PHi{HEE D-arabitol

W& HE Palatinose

H R RR DI

Note: “+”. Positive reaction; “—”. Negative reaction
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R2 AF-1HAFKRNER
Tab.2 Antibiotics sensitivity of AF-1

Yk & Antibiotics

U Sensitivity

P& Antibiotics U Sensitivity

HEZE Penicillin R
FIZEPE AR Amoxicillin

H B EPEHR Amoxicillin clavulanic acid
AMEPEHK Oxacillin

Sk ALWEW} Cefalotin

JAIVRET Cefoperazone

A FE Streptomycin

KWAFE Spectinomycin

KA E Kanamycin

PRK##E Gentamicin

ZEEHE Apramycin

A ZE Chloromycetin

PUFRE Tetracycline

Z I ZE Doxycycline

N . wn n ™ n ™I R™I

2145 Erythromycin R
MU FEZE Lincomycin

fiffi i B g Sulfamethoxazole
ZRIE R Tylosin

Z KR Ecolistin

Z I Cotrimoxazole
WY FEZE Pristinamycin
FH M Fumequine

HEFI Oxolinic acid
IR Enrofloxacin
WEIRZ A Nitrofurantoin
FKVGHLER Fusidic acid
FI4EF Rrifampicin

FH ik Metronidazole

o v ™ L wn o n ™D

e S FRBUR, R F/RAHUR

Note: “S”. Sensitive; “R”. Resistant
ARWEATZME, X R g 15 R a0,
RIRF WA T MELS R, KA MWEBEKT 9
cm, AF-1 XS H mEHRUR, #— LS5y
A S % PR R A 7 A TR YT, e e 5
TARAE
23 REEBFESW

A PCR Jyik¥ et s (i i AF-1 A9 16S
rRNA il gyrB 3[4, 1531 16S rRNA(1430 bp)Fil gyrB
(1042 bp)WJFEFE 74, TE GenBank HYFFE 7547

ok KU359246 F1 KU362567, 745453 Blast
X dr 7~ , Bk AF-1 35K F57E GenBank [
TE M i = B LR TR A A SR MO B . AL NCBI i di 1
TR 22 MR R B AR I TR PR Y 16S rRNA Fl gyrB
B FF), B Mega 5.05 Bk i R G #LRT ., 16S
rRNA LS55 SR, AF-1 5 23 E 00 B Rl A5 S,
PLJif B (Aeromonas piscicola) R b —# (F 2); gyrB it
e EE R B R, AF-1 SRS ARENELZCRTE
m(E 3), LA ARG LTSS, 51k
BE R 35 (T IR AF-1 WA AR EBES PRI

A. salmonicida subsp. salmonicida ATCC33658 (KC244777)

A. salmonicida subsp. smithia CCM4103 (AJ009859)

A. salmonicida subsp. masoucida NBRC13784 (NR113635)
A. salmonicida subsp. salmonicida ATCC10801 (KC244782)

AF-1 (KU359246)

99| A. salmonicida subsp. achromogenes NCIMB1110" (X60407)

75

67

A. salmonicida subsp. pectinolytica 34mel (NR025001)
A. piscicola S1.27 (FM999971)

5 A. sobria ATCC43979™ (X74683)

A. sobria JCM2137 (AB472952)
| A. veronii ATCC35624T (X74684)
100° 4. veronii ATCC9071 (AF410949)
100| 4. hydrophila ATCCA49140 (AY987754)
A. hydrophila ATCC7966 (X60404)

| A. punctata ATCC15468 (NR029252)

0.001

K 2

100" 4. punctata RK65541 (AY987761)

JET 168 rRNA FPoIRE ) R S8R & AR

Fig.2 Phylogenetic tree constructed by neighbor joining method based on sequences of 16S rRNA
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AF-1 (KU362567)
A. salmonicida subsp. masoucida NBRC13784 (NZ BAWQ01000002)

52| A. salmonicida subsp. salmonicida ATCC33658 (KC244775)

100

89 || 4- salmonicida subsp. salmonicida ATCC10801 (KC244776)
A. salmonicida subsp. achromogenes NCIMB1110" (AM262161)
A. salmonicida subsp. smithia CCM4103 (JN711858)

A. salmonicida subsp. pectinolytica 34mel (NZ ARYZ02000037)

85

A. piscicola S1.2™ (FM999963)

100 A. sobria ATCC43979" (AY101781)
' A. sobria ICM2137 (AB473094)

100 A. punctata ATCC15468 (AJ868400)
|

A. punctata RK65541 (AY987527)

81 A. hydrophila ATCC49140 (AY987520)
A. hydrophila ATCC7966 (AF417622)

4‘:‘1. veronii ATCC35624" (AF417626)
P 93

0.01 A. veronii ATCC9071 (FN796747)

K3 ST gyrB PSR LR R G R FEALH
Fig.3 Phylogenetic tree constructed by neighbor joining method based on sequences of gyrB

A FE B STHE I 1 7 58 4 s £ o B B —
RO AF-1, N TJRYLSCEFR I, Wbk AF-1 AT LA
YL I H MR s T R AR R L L RS RN B A
R, 5 HRSMT ARAER—3 WA TR B AR
i £ 20 2 T B A B A 2R BRAE AR RRTE AT 168
RNA R HFF 5 AF-1 82—2, IEH AF-1 Eik N
LR R 55 FA T e P DAL T

REERRIR A AF-1 WA, ABF5EFIH APL
ID32E 251 45 X R 55 foi It oA A T AR B A S e, 58
SELATR IR AF-1 8 TIPS . #E— D $ TR
JRE Y 2 ME RN (16S tRNA Fil gyrB)HEAT 4143
Bro 16S rRNA FEHRTEAN B oEfb P R~ 7RIS
SPRYE ARG KT ATz (FRSCHT, 1998),
{H Hy T £ 0% A PP 1 (A piscicola) 5 A% fise A 5 i T AH
IR, @i 16S rRNA JoHE5E 4 X 43 (Beaz-Hidalgo
et al, 2009), A H gyrB F A X 73 B i B & 10 3 2k Fh
B4 43 (Kiipfer et al, 2007), K, AHFSE R Rk
T gyrB HEEHTHAR M, SraiR BN, Wik
AF-1 5EES MG RN 5%, B TREESPME.
RO RSTE 53 5 AR, AFEREETF . R HA
e N Fofr | TG S | S G I RN SR I A (Holt et al,
1994; Pavan et al, 2000; Nash et al, 2006)., AHFFE5rES
HENMTR PR AF-1 W o0 @ Wt T —2L
TE I 22 (145 R DR A T 2260 1 )7 471 43 8 (Multilocus
sequence typing)if 5y, DI#fiE AF-1 i@ Wi,

A PR TR R SRR A 2 R BUR T , AT LA

AL R BRI RS SR iE IR (M cCarthy et al,
1977), #E3 [E 2 Fh 57 5H fh 25 rh 344 2% bk /<o it vk
PR HOE (B A, 2015, FIFMEEE, 2015; BN
4 2007; SRIEA SR, 2005), AR, FEILZRHBIX 1) 37
VEDNE -3 SN NV RES S R R N =l PN
A TR RS A 151 (2 PR B A, 2009; AT A, 2015),
A S0 % AR R AR AR 15 B R R 32 B oy B IR kR
MR , X FRIITETR E A K M K f0 R A R
% i AL PR e AN T 20— 2 R B R

M6 R T K MR A a2, g KRR 36 SR E
VEAG A4 ), R S PR TR AT R R o 0 77 A A
B — > 1 B0 5 (Sumaila et al, 2005), AHFZEE K
HRAE T PN R A R 2 AR R e SRR B e 1], O
I 25 Y U S BT E SE B TR v SR RUOR e 5 ik
THIRYT ISR, 3R SR 5 AR 55 0 3 PR
BT BRI . 7245 T, BT R 5 Y
AR PR TR AT RE T K, MR ) S (e fiE
IR HE UL LR B
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| solation and | dentification of Aeromonas salmonicida Associated with
Furunculosisin Cultured Sablefish (Anoplopoma fimbria)

WANG Xiaoran'?, CHEN Siqing*’, MO Zhaolan>*, LI Guiyang™”,
LIU Changlin>’, WANG Youting*, LI Jie>*", HUANG Jie*?

(1. College of Marine Life Sciences, Ocean University of China, Qingdao 266003; 2. Key Laboratory of Maricultural Organism
Disease Control, Ministry of Agriculture, Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao
266071; 3. Laboratory for Marine Fisheries Science and Food Production Processes, Qingdao National Laboratory
for Marine Science and Technology, Qingdao 266071; 4. Yantai Haiyi Seeds Co., Ltd, Yantai 265619)

Abstract Sablefish (Anoplopoma fimbria), also known as black cod, is a sleek, black-skinned and
valuable cold water benthic fish species that lives in the north Pacific Ocean. They possess high content of
unsaturated fatty acids. Sablefish have been cultured in British Columbia of Canada, and in recent years,
they were introduced into the aquaculture industry in Shandong Province in north China. In this study, we
reported the observation of furunculosis found in cultured sablefish in China. AF-1, a strain of bacterial
pathogen was isolated from the diseased sablefish. Sablefish infected with this bacterium showed typical
symptoms of furunculosis such as subcutaneous hemorrhage in the abdomen and the fin, abscess, ulcer
and liver congestion. AF-1 was confirmed to be the pathogen of sablefish furunculosis through the
artificial injection experiment, in which the injected fish showed the same symptoms. A series of methods
including biochemical and biophysical tests and phylogenetic analysis of 16S rRNA and gyrB genes were
used to identify the pathogen. The API ID32E results showed that AF-1 belonged to Aeromonas sp. The
16S rRNA and gyrB genes were amplified and sequenced, and the submission numbers were KU359246
and KU362567. Phylogenetic analysis of gene sequences showed that AF-1 was Aeromonas salmonicida.
The chemotherapeutant sensitivity test showed that AF-1 was resistant to 13 antibiotics such as penicillin,
amoxicillin and cephalothin, but was sensitive to another 16 antibiotics such as fumequine and florfenicol.
According to the antibiotics sensitivity test result, florfenicol was added into diets to control furunculosis
in sablefish. Our study indicated that A. salmonicida could infect cultured sablefish in our country, and
provided information on the disease control in cultured sablefish.

Key words Sablefish (Anoplopoma fimbria); Furunculosis; Aeromonas salmonicida
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