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(1. A EK PRI B B A IR 758 2660715 2. 7 S WEPERRE 5 HOR IR B 5 9000 % W v
Wl R SR S RIS S W 2660715 3. LWRIERER K 5k A
g 2013065 4. T 5 EZEHEREPE T T 266071)

WM

E 2016 £ 7 A, LERSL K HEE KR MR KT 4 (Sebastes schlegeli) & & ™ & 4 ik it 7
o EHMMEHRTHEE B, ARAHASFWE, FAAE A HIRE . gyrB 71 16S rDNA X H 5%
Bl 7% 7 kX BEARIATE E . AR A2 B2 — e #HH BZ01, Z W% TSB E
BREREFLEFFEAEE, £ TCBS ®BEMF AR IHEELZE, AR GERNE Y EER, BHE
MR AEHEE, AT E RS, S AR KT o B A R SR 4, T DA 5| A R R
H 5 BRI —3, H LDsy 4 2.07x10° CFU/ml, ## it gyrB #1 16S rDNA 3t [H J5 7 | =2 3+ 2
AAKXAME R, BHBZOL 5 IH B BIRE & &, 5 E R AL A+ 5% & J0E (Mbrio rotiferianus)
RN—B, BAWARAEBAEMKANELER, ¥ iZEHKE T A% = IHE (V. rotiferianus), 2 40
BAERD T, WEAM IR, BiFlE FEEE RBIESEBELSEHR, M AFNEE,

LRk, HEE. B-ABHE. AEEHRTEREITUE,

KEEiA

hESEES S947 TEIRIREE A
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(Scorpaeniformes) . fifl £ (Scorpaenidae) . - fifll J&
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W R A OivESUz , BEARBTRE, ABie ARERIE Y | 15
2o ABESE AT BT oR AR A R b, X AR S
kR PR | RS P RS AT TR R
i N TR S IR e O, I X B B I 25
FRAE . AEARRRIE | 23S R 2 R E S 5 AT T
B, LU B izm i A S 2%

1 HR5H%
1.1 SEIedal

SU BT S A B 1 2R A8 K 8 B R B AL IR
I AR, HAT BRI R T8t 9 S e R IR o N Tk
Ml H B W, K5 (37.145.0) g.

1.2 SGH*E

121 RRE B AL HENK M RAEH
A HRURE AR ()55 £ ] S 56 28 904795 S 2 A 560 )
i, BUR A ERR . Rk SRS LU KR e, W
AT W A A R N R B JC RS O kW
. BEESH 2.5% B EE R, S9miE
MEIE ARG IEIR YL BURE: . . . B5H8
1.5% K i A= BRER K N T A0, i S B Ja o 5l i A T
TSB 1 TCBS HilgH5775E I, 28°CHE3% 24 h 514K
g, AR O T4 | alifbiia, difbs
Y B AR T 20% H- 3 A 3 ER K AR A7E T—80°C vk A £ 1 .
122 AILBEER W o3 B Al Ak 1 P B TR 2
T TSB Bilg s a3k I, 28°CHi3% 24 h, JH 1.5% KK
AR K MR, 0 OB EE TE AR TR
HBH B R 5.2x 10° CFU/ml, JHAE BEEL K 1% B4
B AT B B RS A B 5.2x10°% . 5.2x107
5.2x10°, 5.2x10° CFU/m] f4 2 36 T8 56 19 1
S . BRIl 140 B, 22 74, B S A
SCERA . 1 NBATEXT R R 1 A XTI, B
20 J2 oSG 20 NS F LA 1 5 (£ W45, 2017) 0.1 ml
PRI, BRI X B 1 G A 5 Y 1.5% KA AR BEER K,
25 AN R AN B, B 52 55040 R 160 L ¥R, /K
MRAEHIAE 17~19°C 7G5 WELTC 5% A0 5 52 R AN &R
FETAE DL, XH fa 5 st R4 95 I B 0 i3 S A
123 R R A AR W4 98 I TR 4 AP T
TSB 1 TCBS B 773k I, MEE ELE MK,
XTUHTR AT 8 L QY g, [AES, H 2.5%)%
[ SE WAL B, B ST A4S T WSS IE A . TR0 &1
T R R — 4l R P A R R, R R A AR B AR K
TG (T S T 1A B AR A B )Xo 9 T e R A 7 34k
PR E o

1.2.4 TH#k gyrB #= 16S rDNA A H 5 7)€ F= & 4
EAM>H  PRBURREE T 50 nl XK RE
T, 99°C4: )@ 10 min, 12000 r/min &[> 1~2 min,
5 WAE PCR A, gyrB JEH 751 () PCR ¥ 34 5]
Yk UP-1 (IEI5I#): 5'-GAAGTC ATCATGACC-
GTTCTGCA(C/T)GCAGGAGGCAA(A/G)TTCGA-3'Fl
UP-2r (JL514)): 5-AGCAGGGTACGGATGTGC-
GAGCCATCGAC (A/G)TCGGCGTCCGTCAT-3', 16S
rDNA FEH T PCR § 845 91°8 27F (LE M 514)):
5'-AGA GTT TGA TC(C/A) TGG CTC AG-3'Hl 1492R
(I 514¥)): 5'-RGGT TAC CTT GTT ACG ACT T-3',,
PCR 1A Z 50 pl, 145 2 ul DNA B4k, 5 pl 10x
PCR Buffer, 4 ul dNTP (2.5 mmol/L), 0.5 pl TagDNA
fiti(5 U/ul), 1IEJZIA151474% 0.8 ul (10 pmol/L), FH KK
WFEKAME 2 50 pl, 1G24 R 94°CHIAEYE 5 min,
94°C 1 min, 55°C 1 min, 72°C 1 min20s, 30 P§
¥, 72°CHEA 10 min, 4°CIRAFE. P34 1.0%55
BWHEE Lk Ak, (1 FH B HEEE i DNA DI
A a7/

BRI = pMDI18-T 4k 8z, TRA1E
A Solution I , 16 C& @B #ER 6 h LI L, W&
YA B2 S 40 DH-50 Y, PRIEAH A H 8
F BEAY BE A e RS b A T AR ) TR O A BR S
M. ¥ gyrB A1 16S rDNA F:[K #5114 NCBI fY
Blast £:3& REHEATIFFRITEHE B, Db 2 Sl 3 R
55 3R 7 90 [R5 2 Y R RR 1) gyrB T 16S rDNA
FHFS, H Mega 6.0 R+ (Neighbor-joining
method)3k 19 KRG K F W, il Bootstrap (1000
RE )R,
125 hips g £k

SR AR B 1 6T TR AR AT 25 UMD e
B4R R R B K A st A= i 390 2 ) 14 26 85 4K A it
A&, KPR ACH W F IR R MH B R R AL
I, 28°CHiFR 18~24 h, SHEBREE%(2017)ic%
TR R T 47T AT 24 40 1) R

2 #HR

21 REKE

SRRV TCOT-fil ) 0140 1 R 1%, O 1 DO B 212 i
o, W AR T R g, B AR AT R
fif e £ R I RE S B, A7 s RRUK T RIE T B AA
PR . BRI, R R AR N B L UKIR R kA A
WA A ORTE R, e AU N JCAF A R
LR N iR e -3 ST SR 7 I AN = = 32 EAA W 55 A
FHIE 1),
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Fig.l1 The diseased S. schlegeli with skin ulcer

22 WEERIHENE

A 5 ke v 43 B — R LA A X L B TR AR
fir44 b BZ01, Xt BZ01 i Baifess 3%, 78 TSB
BRI #% 18~24 h 5 W& 2 LB MIRIE ,, Rt
W, R R, HARZTE 2 mm A4 (E 2A), [FE
E75A I W Rk, 76 TCBS FiZ@mal LK, HikE
Ol g ST Bl Ra @& 2B), FE Y
RPN, mIR(E 2C). BHTHBWES, Wk 2R
FEAR . P E, HmRm R e, MR/
1.8 umx0.8 um (& 2D).

K2 AL SR
Fig.2 Morphological characteristics of the strain

A: BRTE TSB A LM ETEEA; B: WAL TCBS A LI EEIZES
C: HEXRPOEHILLE; D BHAGETHKEES
A: Colonial morphology on TSB plate; B: Colonial morphology on TCBS; C: Strain was Gram-negative
under light microscope; D: Strain morphology under transmission electron microscope (TEM)

2.3 HRMIIE

LRI T 12 d, VIEESSS RS 24 hith
1d, VARRHE, W 3 fiR, 5.2x10°, 5.2 x 10%,
5.2 x 107, 5.2 x 10°CFU/ml 5256249 (35 [ - 44 76 13
ST 2 d J5 R ESET -, i, 5.2 x 10°CFU/ml 417
53 RAETIET, 5.2x10°CFU/ml ZHA1E5S 5 K434t
T2, 5.2x10" CFU/ml 417E55 7 KRAHIET . Rkl

(5.2x10° CFU/ml 4D)1E45 5 KIFWHHBAET:, SHnss
A BIFBET R A 65% . FHMEXT BR AL A2 (% BR 21 34
TCHET o N TIRYL S g0 fa b /b, W T A B 2%
1 1 IR, A BT, R R BLACR
B . i, SRS TR, e s
PR EAEIR S, 5 H ARG T AR —2, ik
X BRZH 12 1 % B2 R BT A Sk B R K 2 %%
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(2009) 1y ek K& FRk, 1A H kR BZ01 X7 FCF-fiih
12 d ) LDsy & 2.07x10° CFU/ml,

—e— 5.2x10° CFU/ml —%— 5.2x10° CFU/ml
—=&— 52x108 CFU/ml —— BAPEXTHE4H Negative control
—&— 5.2x107 CFU/ml ------- 23 [ X} B84 Blank control
—&— 5.2x10° CFU/ml

110 ¢

90 +

70 +

50 +

30+

10

EFFET-# Cumulative mortality/%

1 2 3 4 5 6 7 8 9 10 11 12
JBYLH}[E] Days of infection/d

Bl 3 Bbk BZO1 A T g g 1
Fig.3 The artificial infection results of the strain BZ01

24 FEEELHEMAYERENE

Bk BZO1 AYBRALAFEPEZE S OLEE 1. T F A 4
Wi H BT RAA R, ASF TR AL, AL
P, 5 SR 7K fifk T 58 S /K ik g S G 2R XL
KAt T BA M, HL R AR AR R 5 RS OB AR o B AR
LMG21460" {XAE % 4 F1VG 52 R MR R 2 NS R
FHEXER.

2.5 J%IEH gyrB 1 16SrDNA EE F 5 EM &%
EBWSH

H1 514 UP-1 fil UP-2r " B4 T £k BZO1 Y gyrB 3%
K51, A4 A RE T 514 B R 1141 bp, i 1 Blast
KR e S O IR v i o o, 550 e
(Vibrio rotiferianus) [ W% 99% . M NCBI 4 2
R IBCRRRLBE B 8 1) 10 /N TRIAR 1Y) gyrB 3 PR3 510 4 £ R
GiREM, BRME 4 PR, Wtk BZ01 55 RTTE
Ba, BEERN 100%.

F= 1 Btk BZOl EIEE L4HE

Tab.1 The biochemical reaction of the strain BZ01
Wi H Items BZ01 T WiH Ttems BZ01 T
0% NacCl - - % M Melibiose - +
1% NaCl + + 3% NaCl ONPG - ND
3% NaCl + ND AME Xylose - ND
6% NaCl - - B RAMMAE  Ornithine decarboxylase + +
3%NaCl #jZit  3%NaCl Glucose + + HER L REE  Lysine decarboxylase + +
3%NaCl Ji#EHE  3%NaCl Sucrose - - A OSUKARES  Arginine dihydrolase -
3%NaCl FF7 {4  3%NaCl Arabionse + + M Gelatine + +
3%NaCl ZL#E  3%NaCl Lactose - - PSR [CM#IREE  Simmons Citrate + -
11Z4EE  Sorbitol - - AL &= Hydrothion produce - ND
EH{H Amygdalin + + HALHF  Oxydase + +
JLEE  Inositol - - K EABENE  Motility Test Medium + ND
FZ=H  Rhamnose - - LY Gram staining - -

TE: o+ PHME; - BIME; ND: KidSE; T: AU LMG21460" (Gomez-Gil et al, 2003)
Note: +: Positive; —: Negative; ND: No record; T: Vibrio rotiferianus LMG21460" (Gomez-Gil et al, 2003)

519 27F F1 1492R ¥ HE B £k BZ01 A% 16S rDNA
FEHFH, PRAFABIER T EE N 1480 bp, i@
Blast #52 & M 59068 J& 17 91 [F] M e v o o,
5 iyl (Vibrio rotiferianus) . W4 4k [G K 4 (Vibrio
harveyi) . X & 3K i (Vibrio campbellii) & 75 4% 9 &
(Mibrio natriegens))¥ 5134 A ¥ m AR . AL AR
JE fe s P 81 R e R 12 SRR 16S tDNA JEH 7
FIMER R G R EM, SRWE S i, FEik BZol 5
RAUONHERS, BHEEHN 51%.

254 gyrB Fl 16S rDNA FE[H FEHI) Mg 45, ¥
Rk BZO1 %78 A R

2.6 ZHHLE

Xt R AR BZO1 2E4T 30 Bl bt i 25 9 1 U 52 5
ZUOREIN, ARG FER ., WHR, A
MU R BIRIR ., BP VA FAER, mOHER,
ZEMEMRRIGR A JE % 10 M2 My s BE MU, X i35 %
Tk fUBENG 2 Fh25 )b BEARURE, T R R L MR
M. Sktuflune . fEEER . SKBAER . SkAMHE. L
Ben . Sfmkmk . OMURBERR . whia R Pk
FRRRER, MEER, PIRER. AUEE
R.ATHER, ZHER B, ZIr#inl 18 iy
Yriies 2 o
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99 { FM202611.1 V. rotiferianus
100 FM202612.1 V. rotiferianus
98 —  BZ01
9 CP020076.1 V. campbellii
46 DQ499009.1 V. harveyi
— AB609127.1 V. owensii
CP019634.1 V. campbellii
100 JQ698506.1 V. harveyi
100 L— Eu130501.1 7. harveyi
| EF579676.1 V. alginolyticus
0.005 100 | EF579673.1 V. alginolyticus
—
K4 BT gyrB RPN RGR B W
Fig.4 The phylogenetic tree based on gyrB gene sequence alignment
92 | NR 117890.1 V. natriegens

- I NR_026124.1

44 | NR_117893.1 V. parahaemolyticus

g 99 |NR_l 14630.1 V. parahaemolyticus
NR_113781.1 V. alginolyticus

NR _122060.1 V. alginolyticus
NR_113782.1V. campbellii
NR _119050.1 V. campbellii
9% NR_113784.1 V. harveyi
NR_119054.1 V. harveyi
47 BZ01
51 || NR_118091.1 V. rotiferianus
78 ' NR_042081.1 V. rotiferianus P
0.001
K5 JET 16S rDNA S H oI i) R 5Kk &
Fig.5 The phylogenetic tree based on 16S rDNA gene sequence alignment
3 itig harveyi) (i M54, 2010; Won et al, 2008) . 43K FF 1

W ZR A8 K B BAE v B A6 7 S5 R 1 IR K 4R 5%
B, RV KM £ 28 0 H VDG il ) 0 4 5% 5 b
o7 AR HE B A b A LS A R Bl R B LSS A AN BT
PR,z > b it RAR GeAE b A= 7 v R Bl T DK fief
PR, B KA FE A B 2, P R
K, gl & RS B R sk ik . Hdr, 4
T PR T DA H: i % e SN BB T 2 A BR il A7l &
JEMCEEN 2 . BRT, CHGE i AT R [GF il 30 1)
I AT B-IA I PEEE R (B-heamol ytic streptococcus)
(Masahiro et al, 1986)#% [ BK A (Lactococcus garvieage)
(Kang et al, 2004) . = i 5§ il B9 (Aeromonas
salmonicida) (Han et al, 2011). P44k KGR (Mibrio

(Mycobacterium marinum) (485245, 2011), #8537
1ifi [ 7 (Listonella anguillarum) (F BFH1 48, 2012)%
A GE N B A B2 IR 35 97 A 1 1 DG fi 4 3% 3 A
O3S B — MRS DL A, I GRS, BRI
PR DT il EL AT Ao B B0 0, N TR 5 R G
STl R R R 5% 5 5 F AR B AR R IR . 284
HIESHRE . 4R34 . gyrB Fl 16S rDNA H: 4 41
LU 4341 85 22 Fh 7 8 2 bR X e AR [ Ak
A RN Y RE 46 UL T 2003 4F, B Gomez-Gil
SE(2003)FERH A R A b v A5 81, e R 3
A KT 1% H AR IE (Chowdhury et al, 2011; Labbate
etal, 2011), IEJLAER, B N5l 7E 558 1 7 65
(MRELEE S, 2012), B3 FRER(EFRTE, 2013)FIZEL
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Tab.2 The drug sensitivity test of strain BZ01

2RI R U GRME IR BURE

24 Drugs Concentration Diameter of Sensit- 2% Drugs Concentration Diameter of Sensit-
(ug/disc)  inhibition/mm ivity (ug/disc) inhibition/mm ivity
HHE Penicillin 10 0 R iR Clarithromycin 15 8 R
PRI Cefiriaxone 30 18 S FKRA Amikacin 30 10 R
B E Neomycin 30 21 S PRK#ZE Gentamycin 10 11 R
LABMIE Ceftazidime 30 10 R F[Z3%E%  Azithromycin 15 13 R
MEURAR Pipemidic 30 12 R BrtEREER  Novobiocin 30 25 S
PUPFZE Tetracycline 30 20 S KIB#EE Kanamycin 30 0 R
SR Ofloxacin 5 20 S 5 E  Minocycline 30 20 I
HEFE R Streptomycin 10 14 R SRR Doxycyclin 30 19 S
#URAR Norfloxacin 10 23 S | #mMEREE Oxacillin 1 R
LA Cefalexin 9 14 R | A'FHEER Ampicillin 10 R
SLAIRIE Cefradine 30 10 R | ZKi#EEB Polymyxin B 300U R
ey, Cofoperazone 75 1 R | LHEl5  Cefotaxime 30 16 I

sodium
Ak Cefazolin 30 0 R #AJE%  Florfenicol 30 21 S
Paediatric
BV Fleroxacin 5 28 s | EikrEm Zﬁf’faﬁ:ﬁxmle 25 13 R
tablets

CFHIBHERE 2 Acetylspiramycin 30 0 R ZEWERR  Nalidixic acid 30 21 S

T S i, AT, R ONHZ

Note: S: Susceptible; I: Intermediate; R: Resistance

(bR AE, 2017) R LB T 4 O . SR IZH 1)
e i RO R B L R B R 3
FARF IR S B R AR R 2 . LA A | S A o 5
Je o TR ZR SO T B N BRI , R L
W, BARmFRE M . B, (HAS HUT R R YL i Uk
P A0 2 R 09 1) S 1) v o DL ARG o (A5 — 4RI, AT
FEASFN A5 N E TCBS e 5t I v& bk o, i
B HOR A e pebs , L, ANBESR T TCBS #5357 3% H
HEATEMEYE . M 16S tDNA Fl gyrB HEH 551 245
REW FF, R 16S tDNA K HFEH @7 14 & 5
B B AR, B BZ01 558 UK (NR04281.1)
BN 51%, wKT gyrB JEHFH R K F MK
BERE . Kb, 75X 3R% KRB FIZER, gyrB
I R P 91 0 38 A o 2t 98 (E Be 55, 2017),
MRS IR 25 RO |, LU 2 1 5 HUE X A
R 2B B 25 9 P SRR R T) o Horpr, X POER R 2SI
WE., MAER). BIHHRERDE . BURIR . 3
PR ZEMR) . HEREFEER). KB
KGRI ) B, X KANERRCGLhE R .
LB R . WA R) . ZIRK(EHEE B). i

W (T B i) | B-IN IR (e 3K L R R 3%
BN HRR. RIBME, KMET ., khiE. ki
WU Sk EBERT . ) . EEETREERE R K
KRR, FIBHR . PO E) SRS SR,
T 7 18 B vk B 8 SRR (R 2 4%, 2017)% k4t
SN HEE 17 AR, X PO PR 3R 2R T4 R 2 i 247,
XA A YA B 5 AU 25 ) U AN R X 1 [
o 40 ] A [7) T o Al 2 DR R B B 35 AN () i 3R BAS [] 7
TR 2508 o DRI, FRFE AR 7 rp L >4 A B 8 A B
254y, BRELA R MAR A TG T SOR AR, o2k
SR PR S
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I solation, Identification, and Biological Characteristics of a Pathogenic
Bacterial Strain from Cage-Cultured Black Rockfish (Sebastes schlegelii)
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Abstract In July 2016, a severe disease outbreak occurred in offshore-cage cultured black rockfish
(Sebastes schlegelii) in Changdao County, Shangdong Province, which resulted in significant mortality.
The main symptom of diseased rockfish was skin ulcers on the body. In order to determine the cause of
the disease, pathogenic bacteria were isolated from diseased fish and identified by various methods
including morphological observation, traditional physiological and biochemical tests, and gyrB gene
sequence alignment. A dominant bacterial strain was isolated from ulcerative skin and was marked as
BZ01. The strain formed a subtransparent colony on TSB solid medium plate and a green colony on
TCBS selective medium plate. Its shape was short and rod-like with a single polar flagellum when
observed by transmission electron microscopy (TEM). An artificial infection experiment was carried out
to verify its pathogenicity to black rockfish. The results demonstrated that this strain of BZ01 had strong
pathogenicity to black rockfish and could cause death. The artificial infected black rockfishes showed the
same symptoms as those of natural infection. The value of LDs, was calculated as 2.07x10° CFU/ml.
Analysis of the gyrB gene sequence suggested that the strain of BZ01 was most closely related to Vibrio.
In gyrB gene sequencing, it clustered into Vibrio rotiferianus in the phylogenetic tree with 100%
confidence. Based on these results, this strain was identified as V. rotiferianus. At the same time, the drug
sensitivity test showed that this strain of BZ01 was highly sensitive to tetracyclines (tetracycline,
doxycycline), quinolones (norfloxacin, ofloxacin, fleroxacin, nalidixic acid), coumarin (streptonivicin),
and peptidyl transferase (florfenicol), while medium sensitive or resistant to macrolides, peptides,
sulfonamides, B -lactams, and aminoglycosides. This is the first report that V. rotiferianus could infect
offshore-cage cultured rockfish in China, which would provide an effective reference for disease control
in cultured S schlegelii.
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