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Tre, IWwg", k% E BE#A

kA

wRA ! MEES, FEEFES

(1. A BEARE B B DEFERT, IR 5

266071; 2. FHFREAER K™ A EBe, B 2013065

30 INAREMXMEAG R, 7R X% 2565005 4. IR BRI Tl BORME 3, INAR R 266400)

E: BRI P lhey e AL 2 B R B — AR, R SS-1. I W R F E AL A E A
AT AN TR Je 52 5, 3 WA 1 A BRI T 69 2 BUBURIRE Y 9.6x10° CFU/MmL, 7T R e
KPS A NERAR, BEBASFREEEMRENEERE T, Bk SS-1 A EZK

P, AR, BAERHE, ANEMEE, RMoEHEE,

TR 2R TC R P L ] R R AR T

V-P 5 P M R E B SOK AR B PR M HLS 7 TR SR, & 88 A B9 K H AR AE A8 45 16S IRNA
ERFHNPMEREN, ZHGEFAHTFRFERIRELET 99%, Hib HH 4 SS-1 £ 7

A AN IR

KSR vFIR-POh, EAHWKE, AW LT, Rk

FESZES: S941.42

- filh (Sebastes schlegelii), 173 FR S 6F |
S Mol SR JE SR EE V49 (Actinopterygii) . BT
H (Scorpaeniformes) . fiiF}(Scorpaenidae). - fifi)&
(Sebastes). 7EFK[E, 1z MaAh & EA A Tihil . B
Mg LA IR X, JR R 2 a2 T HAA
PRIBTEESE . AR Ui thom . IR SRR, B
a8k 1 b T b DXV K ) 7 5 T A 22 O
Kz — BRI, BEEFFHABRAREY K, £2494
TR N IBTHR (51, I 2 5% B P R B R s
P HARIKSF BRI, i B/ Q- s A % A,
FLEE B R 2 B R i A, g4
RIFF A 1E WL TR AE TR, EEm T
T G i o 5 75 7 M 1 e B 2 e

2011 4F 8 3, F B il K SsatE A iR, KR
KH] 25 CAiAy, HIRAH I R SR8 0 14 PO il
ARMEAET, BRRUET IR H] 30%. SET-M AR
K 20~25 cm, {RJFiHE350~500 g, LT RS
SR 0 B R A 1k, W Sh S SR,
223000 . KL, RRZA T, EE ML

Yis HER: 2012-03-27 EE HER: 2012-05-11

X EAFRERD: A

-1k e 4 By A s, g St 5 B R A0 I AN T
ZAR(E 1), falRIETSRZIK, A B AT S
ZIfp. fEFR AT, N I EBUK, M.
Bpk, SEEERDIR . SRR, E. BERRAK, AP
FEIMBG; il rpa ek e . T . MUISE
TR AL 8 . Br R — R BIC R SS-1,
2 N TR ST 6 U HH 2 TR A X o 1) 3/ PR B £
R EUR T, JERIH S A SR K f AL AE
AR, H G R I T O 5 R Y- il 2 9 1) B0
I % o iy 5 ) 17 G 1 (Listonella anguillarum) . A<
S R TR SRR . AR B AR AR L 16S
rRNA JEH P [a) 5 |« 800 & 25 P s k1 7
TS, BFERFE VR FCF il % g ) 20 I3 K H A
P, RZIR S S G SR R =K I 5%
1 MRS
11 REHY

SRR R RGP BB 5 5 5 A SRR Y, IR

20~25 cm., fdFEVE FCF il T 75 B BE S 19 N AR 37
5, KK 15~20 cm, 3% 7 d 5T A TGS

BHWA : “t—TEFRHE S TR (2006BAD09A1); “+ — [ FAHE 3 #£11R1(2012BAD17B03); &4 i 7 5 kT

0 H ([2009]2-12)
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Fig. 1 Skin hemorrhagic ulcer of S. schlegelii
%o HIEK 14~16 C,
TR 43 1 % SR SR T TSA K593 . TCBS
BUIRH IR SRS (U255 ) “k%jﬁﬁ)i&ﬁ

EhBEF 22~25,

il o 1D 32E % iAW B A= i LR AN wl, A
A Al RN i S A A *ﬁiﬁzﬁ?ﬁﬁmﬁﬁfmllfﬁé%ﬁ
FIABR AT
1.2 REENSBES4K

BUAR S . BRZZ RN B9 B A 21
WK, BT Nikon E800 Y% Wi T Wigg,
W1 43 B T BE B0 IR

TEIBCRAT ML J o S R A R AL 2, KR
A FREER A IR FRIE VR 2 IR, TETCIRRAE & N ET T
Hl, BUAREE . BRZZFIE . ML, B, Ay
WIPEFTHA SIS, SEARRIZR R F TSA FI TCBS
KRR, 28 ‘CHiFE 48 ho RJE, BRBUELS . @
BB AR RGN SS-D T alifblE 3%, 4lifk
3 R, —80 CLR-AE% .
1.3 ANIRfseig

fet e A FCOF- il R Rl 725 . Bk,
Bt S R BR TG T 55 . ANt BRE A £ S K v ) R A RN 2
5 BT — RAF I, RS — B fil e £
VeI 39

I RE N 1.83%x10%, 1.83x107, 1.83x10°,
1. 83x105 1.83x10* CFU/mL #Y SS-1 IH &, KH

TR AL PR T G e/ BT B A N T B

Nf&&iuﬂﬁ/\ﬂ?ﬁéﬂ, FHBENLIL 6 FEfa, fREM
TS 0.2 mL AR, JFRPIXT AL, XTREZH Y
S 0.2 mL1.5% K AEBER K . I3 7E 75 L ¥
REAKAE A, I B A SRR, B R K R
100%, AR, HLLWER 14 d, BERC SR A AE
REIETAE . R Reed-Muench 315572 #
AU E LCso0
1.4 REEMNEE

WBURTRE SS-1 dlifbIGFR)a, TR R
AL g, OSSR MBS | K/NVFIHEEZS

F, e CF LA R g% T ) Vrd ik i
KL E 1D 32 %8 150 5% DA S A TR i R
EXTHEME SS-1 MEA B F A (b FeAnAtin, HL A
VE T A% S B Ul B A 7
15 HAE 16S rDNA E & F 5 R B2 #r

PCR 5t DNA il & ##tk SS-1 #2701
TSA }igike b, 28 CREFE 24 h, HAMEIENAH
DNA FEHGA £ ik i 77 2k & 42 B DNA, 75K
PCR ##it DNA.

RIEAE 16S DNA i@ #5149, -
R AIEM 514 27F: 5'-AGAGTTTGATC(C/A)
TGGCTCAG-3', 5|4 1492R: 5'-TACGG (C/T)
TACCTTGTTACGACTT-3', 25uL JZ W1k & -
10xPCR ZZ ¥ 2.5 uL, 2.5 x ANTPIR&# 2 uL, I
TE519 0.5 uL, FiE51# 0.5 uL, 2.5 U/L 1 Taq
DNA R4 0.2uL, Bt DNA 1 pL, KEZEIEK
R SWAR R

PCR WA RSE—Br Bt 94 CZEME S min
55 BBt 94 “CFA7 305, 55 CiEk 30s, 72°CHE
i 1 min, BCRYEE 30 MER, 5 =BEL 72°CHLE 10
min, PCR 434 7 )t AR K FE DR 2 w4 T 4l Ak A
WE; FEHs T AL BE: KPR 16S RNA J751 5
HIRM NCBI (5L FE R AT Y 16S rRNA J741 L
XF, KM ClustalX #4172 F S VCECHES, R)5
FH Mega #1758 1 HIZR L5317, Neighbor-joining ¥
P ERANER 1) R GER E R,

1.6 ZHYERLe

WG R TR R SS-1 H2Fh T TSA #5575, 28 'CHy
7 24 h, FIKEAERERAKGET, HISHkELR 10°
CFU/mL R B 0.1 mL F AR T TSA
AR, B T2 TR |, 28 CHEFR 24 h
Ji, DI TR B AR RN .

2 4
21 REREHNSS

KR AR IR BoR, IREBE . W22 AT,
JL B AR A A AR AT R S B A AR AN B, R Kk

PR AF AR R A A AT B S0 i

WA BE 9 £ 1A % 15t 9 AL 0 43 5 T R A R
SS-1 Ml SS-2, HIZLHIE R 70%, JF&EMHEH
25%; 22y Z RPN, SS-1 BIARAS 3
ML B BN B — KRS SS-1 RIVETERS .
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WAL A2 — S, RHER 100%., A
YA 53 A FIOL B 53 HT, 4% SS-1 1 BERI B0 A,
TR I N TR 525 . MR SS-1 7E TSA Pl
128 CHEFE 48 h, WIKTEARIEATE . St |
iR . DGR REH L IRE A EREE
2.0 mm A4y, AR R, #E TCBS 4 | 28 CH;
F% 48 h, WA NEIE , W . hopEl . RiE
B, B, BHARE 1.2mm £,
22 NI

FHEEMEOR A SS-1, W45 75 FBALA kA7
AN TR, S NS 2 RIFLRHBIET:, FEAE
ARy TGRS R, kAT, SR X ]
T i QR I ARG o i Y IS L E R WL
ARE MR, B E RS E R R, A

gk, RN, SRTEA K e BE . H
EX R G, REEBE RS, B st o MAE
FIE, 1.83x10% AU7EIEYL 7 d J5 4 HBAET; 1.83x10”
AL 3~12 R INATAETS; 1.83x10° 4 12U Jm 1Y
6~10 d NAET- 4 &, SETK 33.3%, 1.83x10° 1A
1.83x10* 4 AR KA FET; X HELHAE 14 d NFRILIEH,
FRRAIREFIFET (R 1),

N TR S0 K 98 FE T B AT il A 36 72
Mkt . BEZZF . . B AR PRI Oy B AR, T
PG5 SS-1 WIKIERT L —8AE, 758k
P, SIS UEWI Ay B AT SS-1 ARG R
SR AET R BOR TR o AN, ST R R
T EBAUPY T S SS-1 RFZF G- i i 2 B e ok
&4 9.6x10° CFU/mL.

R OIFREEHE S RES RRIRGER
Tab.1 Mortality of S. schlegelii infected by intramuscular injection

SEER AT e B /(CFU/mL) SEG AL TG /mL BETH ] /d TR FET-5/%
group bacteria concentration number injection dosage  time to death  number of death mortality rate
1.83x10* 12 0.2 2-7 12 100
1.83x107 12 0.2 3-12 12 100
SS-1 1.83x10° 12 0.2 6-10 4 333
1.83x10° 12 0.2 - 0 0
1.83x10* 12 0.2 - 0 0
X B2l control HHEERIK 1.5% saline 12 0.2 - 0 0

23 REEMEE

JRIRTR SS-1 N4 FCBAETE, MR, RS
i, PR, AR RHEE (A 2). MRAEAEIEE,
DI AR T BAPE | Sl B, fiS PR ER 14 i B 1 |
M| = A BHE | HoS P2 A B, VP IR IR, &4
TR 0 PR P o IR R PR T BT 1 . 2 R UK e
B PR, FIAT A . RS . T RO e R
EHRIE(R 2), 3% (ARRANR % E T "G
JURR) I &SR, 0 T2 TR AR 1) A B A ALy
AIE 5 4088 1) iy it X P AH AT
2.4 TE#k SS-1 /Y 16S rRNA EE F 5 BB M5
REGREWHE

BBk SS-1 19 16S rDNA %4 PCR ¥ 145, H
B R BER /N2 1500 bp, AT 5E S5 15201918 1
16S rRNA LA P HIH 1490 bp(GenBank %
S5 1Q904785) . H I P 45 AE GenBank H1ilff 7
Blast L30T & B, 2R 5 B8R Hir i PG g ) e
e, B3] 99%. KEEERE SS-1 1 16S rRNA FE[H ¥

2 EFE SS-1 HIE SRR F (Fr R J3 200nm)
Fig. 2 Electronic microphotograph of the bacterial
strain SS-1(bar=200nm)

http: //www.scxuebao.cn



8 4

EBEH, S5 SR IRAVE IOV S FE T 14 58 R 0700 £ 1A 19 43 189 4 S o

1293

#+2 Tk SS-1 AR WIS
Tab. 2 Physiological and biochemical characteristics of the bacterial strain SS-1

8 0 B0t P )

B8 £ T

Krilj 5 B items Ss-1 _ I H - items SS-1 :
L. anguillarum L. anguillarum

#i22 [CYL 4, gram stain _ _ PR EL A A citrate utilization - -
HEFBYL A flagella m m TERI G amylase + +
iz 3P motility + + JE B lipase + +
{62 7= 4= pigmentation - - B i gelatinase + +
0/129/(10 ug) 0/129(10 pg) S S JIK I urease - -
0/129/(150 pg) 0/129(150 pg) S S AT EREY glucoronidase - -
TCBS 41K growth on TCBS + + 19, R i Bl ornithine decarboxylase - -
0% NaCl A=K growth on 0% NaCl - + KERBRAUKfER arginine digydrolase + +
1% NaCl 4= & growth on 1% NaCl + + H A RN R lysine decarboxylase - -
3% NaCl 4= growth on 3% NaCl + + T #& B mannitol + +
6% NaCl 4= K growth on 6% NaCl - H & B mannose + +
4 ‘CH:HK growthon4 C - - F 25 B¥ maltose + +
28 ‘CH:K growth on 28 C + + MEA sucrose + +
37 CHK growthon 37 C + + T E B palatinose -

42 CH K growth on 42 C _ _ 4> 2% A6 5 adonitol _

AL oxidase + + FLBE lactose _ _
Ml catalase + + PR trehalose + +
O-F iXZ O-F test F F FZE M rhamnose - -
filifig £h 34 )5 nitrate reduction + + JILEE inositol _ _
5[ ;" 4= indole production + + 214k — B cellobise +

V-P i35 V-P test + d B[ 37 A i % arabinitol - .
M-R {4 M-R test + d D- LI A4S D-sorbitol + +
H,S 774 H,S production - B-2FL W p-galactosidase + +
341 phenol red - FATHZ A arabitol - -
N R £ A A malonate utilization + + B[ $i7Af1 4 arabinose - -
fits i 26 A F] acetate utilization + + IR B2 acid from glucose + +

VE: + B — B m AR AR MR S BURk: FUREERL; d. 2T 10%1 Bk B PE sl 2 B

Notes: +. positive, -. negative, m. polar flagellum, S. sensitive, F. fermentation, d. more than 10% was positive or negative.

H1) 5 3L I B BT (K TR AR 16S rRNA FE[R 51 #y 7t
REKREMW, G5HFRIRAR SS-1 55 B ) i £ by
(AY662308.1) I—F (K 3).

65 SS-1
ﬂE AY662308.1
23 AY069970.1

EF064157.1

13 & FM866241.1

18 95 FR687002.1

63 AY662305.1

AY069971.1

DQ247927.1
—— X16895.1

T00—— AY530930.1
X76334.1

B3 itk SS-116S rRNA EEFFIBESHER
Fig. 3 16S rRNA cluster analysis based on the 16S
rRNA sequence of strain SS-1

25 HYHRELMER

ARSI TE T RIRE SS-1 %) 25 R Ak K25k
BB, A5 BORIZERTR AR, WPV A FE
B2 . WA R P R A U, MR K&
. WEER . ey B RUS; X
i SN I S (T ETATEINIE = S 3 SN LY
BREZMAYHEAYUNE.

3 e

i P TR LD T S AT TR, S
A BT 1 K AR, 55 A AR A A E AR
FHABL o IR R AR iR AL 7 B A5 31 45 A R K
TARIRI R PR, A7 S RBREIN, H IR R Pk SS-1
JE TRV AP R A T M BOR T . 53 AR T bk
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*3 MERZGAENNSHEHRREREBEETRS
Tab.3 The bacterial strains for phylogenetic dendrogram constructed and their access number on GenBank

Z bk BR RS s Z LR BR s Ss
compared strains accession number compared strains accession number

Listonella anguillarum AY662305.1 Listonella anguillarum AY662308.1
Listonella anguillarum FM866241.1 Listonella anguillarum AY530930.1
Listonella anguillarum EF064157.1 Listonella anguillarum AY069970.1
Listonella anguillarum AY069971.1 Vibrio vulnificus X76334.1
Listonella anguillarum FR687002.1 Listonella anguillarum DQ247927.1

Vibrio anguillarum X16895.1 SS-1 JQ904785

F 4 EHSS-1 HHIRER
Tab. 4 Sensitivity of the bacterial strain SS-1 to some antibiotic medicines

YR Y (ng/ ) 7R P8 L4/ (mm) PR
name of antibiotic contents sterilizing diameter sensitivity
HHE penicillin 10 7 R
A rocephin 30 30 S
417 % erythromycin 15 17 M
ZEERR nalidixie acid 30 29 S
B % neomycin 30 13 R
#EFFF streptomycin 10 10 R
MEWURAR pipemidic acid 30 20 R
HiKiK ceftazidine 30 28 S
FF IR cefoperazone 75 9 R
SRR cefazolin 30 9 R
SkHIHLE cephradine 30 7 R
#%FEW AR lomefloxacin 18 23 S
WP VA fleroxacin 5 24 S
T 2% clarithromycin 15 19 S
TR amikacin 30 14 R
RKEEZE gentamycin 10 14 M
Fi[#7 % % azithromycin 15 16 M
HiE 22 novobiocin 30 31 S
KHBEEZ kanamycin 30 13 R
ZHREPUAE minomycin 30 27 S
SkHImeli5 ceftizoxime 30 23 S
ARMEPIHR oxacillin 1 7 R
HNHEE ampicillin 10 7 R
BT H B cotrimoxawlc 25 29 M
CTEIZ RS 2 acetylspiramycin 30 11 R

TE: S U MLrp R RATME .
Notes: S.sensitive; M. mid-sensitive; R.resistant.

SS-1#47 16S rRNA Jt[H @41 [Rl I PE 3 #r, 455
715 55 08 FI 5 PG Y 16S rRNA BEPR R 9 AL 3 34
T 99%, [RIHTEE AT A2 A AR BAE AL 00 25

A I TR 8 5 Sy 88 ] 38 i G 7R (Listonella anguilla-
rum). T ) BT IR A A3 7 i 15t 97 A 45
s, WOPRZ N B BRIt 9705 o H T DG T 68 R 30

FG BT 51 R 1 FG P il 9 B 1 1) i 7 [ P )
N/

1885 7] 34 0 [ BRI 7K ™ SR B PR S I AR TE Y
— PSR BOR T, 2RI EINEE, 24k
#8 9 & (Vibrio anguillarum), 7 1909 4 14 WK fir
£, 1985 4, MacDonnell 25 L0 A FI 5
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[ (Listonella) . X RES [ R ZH0K = F7 5 5)
YIggs, PEGEC A 40 ZFRK s Re s g
Yelt3l 2 g > 261 S8 8 I F 1] LA 5 e o R ¢
J R H LT8R B S 2 4 R T R PR 5 |
REE e vl | Ry s I EAN; | N 5 S A S S Tab N
IR T

s B 2 S T e A s A A UL PR v
AT LA e SR A R i . IR .
JEEWE K A AR, AR IL PR I S O R 5 LR L IR 4 LY
WAL . U TR, BT AT LSk
it QLI R R |« BERESEREAR, TRV Rt £
HFEOEHE N 2.5x10" CFU/mL, K IFAEIR 54
RN TR BT SR R A AR HA SO0 e
EjARSLE6(9.6x10° CFU/mL)AH FLI &, i BH f5 A5 [+
SRS MR B 4.(1.83%10° Fl 1.83%10* 4H )R K24
FET . 43 M i XL AT 8 2 55 A [R] B Ak 22 [ 1) 2 T AN )
SR FRHL A BN 52 IR G Fiah, ARk
SR EANAE 14~16 CYLHIHN, BARKIE AT fefd
2N B AE RN EOR A, LSRR B A R &
T4,

T 6T A TR 4y B R EAT BT R B, AR R
W9 . 6R22 | . BURVESEAL 20 2L Gy g A5 5 65
BT PG P, 15 B B 2 i A EGO B 22 i i
HARIEYL, X5 Olsson 2P 68N # 5 [ AR
FRT 4 BB I 25 A A -

083 ) 0 P PR R AR O B, T AR E TR
B K AR o I R R R R AR R B
k. B8 Lk AR i S MR AR, R
SR, AR, BREA RSB R TR
I, W5y e R o I, FE TR A I R N B 2 3
R FARARAE B, D8/ 5 i A0 77 A Ao AR v A )
BUB G X F MR EA T U4, TR AS BT B 11
PN Y IR A o 5 e fa 2895, s “ AR A
F, WRIT N, BRRESET MBI ER, TEBA
KM 2 BB T TR, AL s B I & A

S 3 ik:

(11 2%k, 858, 2. WK MR KA R
B ORI TAT G IR A (D], FFe L, 2007, 349):
6-7.

2] HRFL, WU, WoOK, 5. 4 FhgK ik R AL
F e FRARAE WAL U], EOK R AE, 2007, 14(5):
849-855.

(3]

(4]

(3]

(6]

(7]

(8]

(9]
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o (14 [ Y SN S R D). T AL I, 2011, 8: 50-54.
WM, WA, 2 MEY R, JbatR S
HUH AL, 1999.

AR D P MM dbat R EgRE R,
1984.

RFELR, B, W WAMEH R ET M. Lt
Rl h RAE, 2001.
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Isolation, identification and pathogenicity of Listonella anguillarum from
diseased cultured Sebastes schlegelii

WANG Geng-shen"?, WANG Yin-geng'", ZHANG Zheng', LIAO Mei-jie', CHEN Jun"?,
ZHANG Chen-cang', LIU Zhi-wei’, LI De-jun*

(1. Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, China;
2. College of Fisheries and Life Sciences, Shanghai Ocean University, Shanghai 201306, China;
3. Boxing Aquatic Products Bureau of Shandong Province, Boxing 256500, China;
4. Jiaonan Fishery Technical Extension Centre of Shandong Province, Jiaonan 266400, China)

Abstract: Sebastes schlegelii is an important economic fish cultured in North China. In recent years, S.
schlegelii aquaculture has developed rapidly along the northern coast of China. The expansion and intensi-
fication of S.schlegelii farming has led to the occurrence of some diseases. In August 2011, an epizootic
occurred among cultured S.schlegelii in a cage culture farm in Qingdao, which caused cumulative mortality
rate 30%. To make certain the causative pathogen, we studied the etiology and virulence of S. schlegelii so
as to provide basic data for the farming industry of S. schlegelii. In this study, we used the morphological,
physiological and biochemical methods to identify the isolated bacterium. Meanwhile, to ensure the results
accurately, the phylogenetic analyses were also used. A dominant bacterium strain SS-1 was isolated from
the skin, gill, liver, spleen, kidney of the diseased S. schlegelii. Artificial infection test with intramuscular
injection method proved that the median lethal concentration (LCsg) value of bacterium strain SS-1 in S.
schlegelii was 9.6x10° CFU/mL. This bacterium could cause severe infections in several tissues and organs
of the fish. The results of morphological, physiological & biochemical characteristics tests showed that
strain SS-1 was gran-negative, rod bacteria, polar flagellum, and the results of oxidase, contact enzyme,
nitrate reduction, producing indol, V-P test and arginine digydrolase test were positive; producing H,S test
was negative. The morphological, physiological & biochemical characteristics indicated that SS-1 could be
identified as Listonella anguillarum. The sequence analysis of 16S rRNA gene of strain SS-1 was identical
with L. anguillarum and the homogeneity is 99%. This paper reported for the first time that L. anguillarum
caused the disease of S. schlegelii in China, which will provide reference in fish health management and
disease control.

Key words: Sebastes schlegelii; Listonella anguillarum; bacterial identification; pathogenicity
Corresponding author: WANG Yin-geng. E-mail: wangyg@ysfri.ac.cn
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