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Al B SR B AR B R B TSB B 3% kP B SR L
20 % HIM AR T — 80 CARAF4 .
1.3 ANIRPERE

oy s s iy 2 BRAR 35 B 42 A TR fF 19 TSB
Rige k.28 CHi %% 20 h, G 0. 01 mol/L iR #:
2% ph i (PBS) 1] % T BBV BE 43 1 2 9 X 10° .9 X
107,9 X 10°,9 X 10°,9 X 10" cfu/mL, F F & Y
TR,

SRR 50 R FH G I 3 9 1 AT TRUAEE R 5
Uk 60 B, 2 MR AL, HEAT Bk 2 BRE W
YRR, g5 6 T, 45 5 B, Hop
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JE . PRIAiALE B9 TE R SR V% T DEPC Kb, &
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AR AR H P A White spot on the body surface of diseased fish; B: i fii{& £ it £% Ulceration on the body surface of diseased

fish; C: W8 5 il 20 i 2 S 2028 Deformability of hemocytes.
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Symptoms of the diseased fish

1
Fig. 1

A BR 1031 78 TCBS B35 3 FIE ik 2556 4 55 1) 8 (6 # 7% On TCBS medium of 1031, bright yellow colonies; B: B Kk 1031 AY B

{RIEZS The cell morphous of 1031.
B 2
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Fig.2 Colony and cell morphology of the strain 1031

23 AIBPFRBER

L2388 B B T AR 1031 JEYe 5 4 ol f' , 7 Sk e
4dFaIF R R R IR R AN IS
WY 7 d SRS R R IT R A AR B
I, 75 FR A HE K A HRU B 95 1) I YU e L I
W EAI, 12 d JFESWES 9X10° cfu/mL
AR B0 AT AT T, T X IR A R Sy — i I AR SR B
AT AR, T — BT (R 1) IR K 9 i fk

I B A Rt 2 Ak 53 8 A0 T L 24T o3 B B OR R VR
A E—BUNA S, R IE S KRN A A
FEFRFIE X ST BR 1031 AH ), FF- R 5 SCBUER B, 0
FECAET: R PI T 2> B PR 1031 X 59 S0 B b 2
AEORYE . ARG A P8 T8 B F ok g Rk
TR TR 1031 X SCEUBS (29 @) MY E B & N
7.15X10° cfu/FE. MR¥E Santos 255 X 1138 20 1 £
FIER) 53 FR e AT A E B RE 1031 BATBGRNEE T

F1 OB 1031 ATBERRER
Table 1 Results of artificial infection of strain 1031
I3 B 1 R AL PR I/ (cfu/mL) TE 45 ) 4 /mL BET M R AL FETH/ %
Group Test No. Bacterial concentration Dose Death No. Mortality
5 9108 0.1 5 100
5 9X 107 0.1 4 80
1031 5 9X 108 0.1 4 80
5 9X10° 0.1 3 60
5 9Xx10* 0.1 2 40
Xf HR4H Control 5 T PBS 0.1 0 0

24 HIEALERE

B ALA B A AL bR 2 A5 R ORI R 1031 R
Ve I o AT T | ok B 4 B P s S KR R RS &
R VEHD s VP 350 BT 6 22 8 0 AR I | 5 2R IR
it | JOk Wt FH P B-2F FLOBE I B B M, X O/129 (150

1) BEURR , R T A 5 OB L 2 ZE R L RERE L SR ML H R
[LEANES O 1 N N A TR A (SR AT Nt N
FUBESE RO AR A K (R 2) . ARE AR TR R
WI2EH) 2 T bR 1031 SR 4R IR B (Vibrio har-

veyi) ,
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Table 2 Comparison of physiological and chemical characteristics of strain 1031 and V. harveyi

W I

oy e 3 -

YWETH Items 1031 ) WETH Items 1031 )
V. harveyi V. harveyi
E#ME Motility + + 1 S 0 R Tl I
AALEE S Oxidase + + Ornithine decarboxylase v
i F AL AR Catalase + + R WK fife il _ B
AL 2T Methyl red test + + Arginine dihydrolase
AL KBS R O/F Test F F 722 Acid from:
V. P. 2 Wi Voges-Proskauer — — HEME Sucrose + v
FrZE R EL Citrate + v AW Glucose + d
il 2 8 16 iU Nitrate reduction + + F ZF B Maltose + +
£t R Esculin — ND H# B Mannose + v
BH B i Gelatinase — + H # B% Mannitol + +
5] 7= 4= Indole production + + [ 7 AF B Arabinose — —
KB Urease —+ v L FLBE Galactose -+ d
0/129(150 pg) HK - .
214 — % Cellobis
0/129(150 pg) Sensitivity - - T2 =B Cellobise * +
VEK i Amylase — ND #Z B D-Ribose + +
TR kA& -
- = LB Lactos — —
Grow at 0% NaCl FLHE Lactose
3N A A K
L Inositol — ND
Grow at 3% NaCl + . HLEE Inosito
6 % HM e A K .
% M Melibios — -
Grow at 6% NaCl * - B BF Melibiose
E RIS
— + AU Sorbos — —
Grow at 7% NaCl AR Sorbose
B_%%L%EM — — B Fructose + ND
B-Galactosidase
T T
HU I e + + K% Salicin + .

Lysine decarboxylase

1)+ BHPE W Positive; — : B S W Negative; F: & B Fermentation; d:11% ~89% B Ak M 11% ~89% of the strains are
positive; ND, 3% A w2 L Y 54l No data; v Bk [A] A Fa %€ BY % Variable for 26 %-74% of the test.

25 16S rDNA #1 hsp60 EEE N NN R EX X
B E

STE R 1031 #6477 16S rDNA Fl hsp60 KA
JEA I 52 B toxR H& I R 5 9 3 . PCR 7 3
PRI YKEE R AN E 3 BT s, BBk 1031 19 16S rD-
NA EH P52 51 94 38 55 8K B 1500
bp 8% 82 ¥ 51, Blast [8] W5 P46 2 & 890 H: 5 05 4t [
B (V. harveyi ATCC 141267T) [a] 8 P % &5 . A
PES 99. 8%, IR IR 4% OC R AH I T 51 1T R 40
KRB0 R FWE B 1031 S84 I R H
— (B ) BAGEN 97 %0 K T BE 1031 B hsp60
FEH S (25 530 bp) B i 2 5L R P 51 $2 &2 &
NCBI #4817 Blast 4387, & $IZ T 51 5 0 4t 1K
IR 1 B SE Y 22 57, 3L T hsp60 JERI AT EE 1Y
RERERE 5 IR, HE 1031 50 4 [T 2R
R 3, BARBE N 9700 R R PRSI W 4 R Ak
1031 [ toxR A 138 T WU Y 382 bp MR K
BECE 3) ., ZEA TR RE 1031 MBS AEILARAE A 16S

rDNA hsp60 HEP P 55341 S toxR FEA Y1 45 8
FIEB R 1031 Jg s 2 FCITE

M 16S 7sp60 M toxR NC

1500 bp

530 bp
382 bp

3

toxR B F PCR 7= 4 35 fi5 4% FE ik &
Agarose electrophoresis of 16S rDNA,
hsp60 and toxR PCR products

HHRRBER
TEPRE Y 23 BhT A2 3 b B bk 1031 X 90K
Je% RKE R (120 pg) R LA 3 MU R BUK,

HI#E 1031 16S rDNA, hsp60 K&

Fig.3

2.6
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Vibrio natriegens |EU636230.1|

og| Vibrio parahaemolyticus [EU660326.1]
Vibrio alginolyticus|FM204870.1|

100 Vibrio alginolyticus|[FM204868.1|
Vibrio parahaemolyticus |[EU652248.1|
1031

Vibrio harveyi|DQ995240.1|

32] 97| Vibrio harveyi [HM355956.1|

Vibrio harveyi |X74706.1|

1 OolListonella anguillarum |F1824662.1|
91 | Listonella anguillarum |GQ205444 1|

54 Vibrio scophthalmi |HM771340.1|
74 99— vibrio ichthyoenteri|DQ003270.1|
Vibrio ezurae|AY426980.1|
Vibrio fischeri |[EF667055.1|

Photobacterium damsela | X78105.1|

Aeromonas hydrophila | X60404.2|

0.01

B4 LISIONAEEAMENRERINERELXEWN
Fig.4 Phylogenetic tree of V. harveyi based on 16S rDNA genes

100 Vibrio parahaemolyticus |AF230951.1|

86 Vibrio parahaemolyticus|AF230952.1|
,_ Vibrio alginolyticus |DQ664545.1|

100Lp3p i alginolyticus [EF219055. 1|
Vibrio harveyi |DQ279071.1|

100

o0l 1031
97 Ll/ibrio harveyi |AY332569.1|

74 Vibrio harveyi |GQ150170.1]
100] Vibrio cholerae |AF230936.1|

| Vibrio cholerae |AF230937.1]
] Vibrio metschnikovii|AF230947.1|
Vibrio ordalii|AF230950.1|

100 |:L istonella anguillarum |AF230932 1|
100 Listonella anguillarum|AM162559.1|

82

0.02

Bl 5 W hsp60 BEEMEMNRERINERFZLER
Fig.5 Phylogenetic tree of V. harveyi based on hsp60 genes

®3 OB 1031 MREHWHERE

Table 3 Sensitivity of strain 1031 to antimicrobial agent

HLAZ WY BRI/ g UM EINEESEY) B g
Drug Dosage Sensitivity Drug Dosage

Sensitivity

% 41 8% E Roxithromycin 15 R B R Streptomycin 300
ik 7198 & Doxycycline 30 R eI 2 Levofloxacin 5

B B Enrofloxacin 5 R bl %5 8 % Azithromycin 15
it JHie 5+ & - Sulfafurazole 300 R i B Norfloxacin 10
F 4 F Rifampicine 5 R PO E Tetracycline 30
K sl Furazolidone 100 R KK EFZE Gentamicinum 120
Ji A JE % Florfenicol 75 S W4 R Furazolidone 300
7 K Bacitracin 0.04 U R T W RIB%E % Amikacin 30
eIV Cefalexin IV 30 1 # jf Rocephin 30
0/129 150 S I FHHW SMZ+TMP 75
iy & Vancomycin 30 R R F7 P4 Ak Piperacillin 100

izl

»w X IA

R R

1S FRHUK Sensitive; R TPtk Resistant; 1 R P JEHUKX Intermediate.
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XFAEEE TV rp B U XU R R R AL BE
B i S M, B 7 T A N B A R
5B R AU (GR 3D,
3

ey 2 IR A2 T /K 57 B #0281 B0 TR
Z— G A F A KA AT T 2 A E K
Hu D, 257K P2 R AR S B T ORI R . BLE KB
M 4 PG B RE 8 B e R 2 6F (Scophthalmus maxi-
mus L.) F 8 (Paralichthys olivaceus) B 11 BE
fti (E pinephelus coioides) ¥ ¥ & B (Cynoglossus
semilaevis) 46 W (Lateolabrax japonicus) aliond]
Z AN MK FRFH G T, 51 R R 2R AR R LA A [R]
(A OE R P SN N = N A S R S EV NS R 1
3 S R B L YR S P U e S I DR L 28 AR AR MR E
H o35 A= 2 M s HG Ry ey 4 TR O 28 R
W TR ST i RN 7 = SIS @ e = W
Mo AW R T 4R IR A A 5T BTk o B
SRR B W B R R S %

16S rDNA #5173 Hr 2 H i 240 1 %8 52 Fl R 48
B o3 ast A% 4y B e R 5 2 H — A R, 16S
rDNA K& P 1 7K - B K [R]— Jk R AR AS ) 2 46 73 52
A R R ) e A A TR LA B o SR BT i R 2
RARWETE X LR 1 43 JE B, Ay RN R
hsp60 Jk KIAE 2 g8 kAL b AR XS PR S  HL[A) I 78 A [\
F ] B R 00 225 M, © 712 R 30 40 1R 1) 53 2K
BB ARBTSE R bR 1031 BE T 16S rDNA
FEBIF hsp60 FHe K Y 51 1Y 2 G2 & & 3 B 46 2R — 2L
¥ 1031 5 4E RN R — 32, BAREH N
97 % o A — 2= T A 2 QIR R 19 coxR K]
JF B ohh 3 IR HE PR P81 e T bR A Y e 4
FCIRTE 1Y PCR 73k AW h R A Pang %1
B EET toaR FE Y PCR P BRI £ A L 15 )
I/ B Y R B #E— 2D IE SR AR 1031 SR 4E
IR .

AFRT T 1088 B T i I 9 IR 2% 6] 2% 3 X e 4
PG I T S50 P 1 DA TR R, X Iy 4 T I 0 19 By TR
I, 22 LA A 2R B e e 38 i 0] L TS 5 A 2R
35 ALK L U8 LA B T P 8 A i Ok N R 2
Az S R N Y FE 0 T I Rl LA R LK
Sl S b0 A 2R e i D T 7 AR X AR R BT
P AN [ IS 3 A () S 3 ke 1) e 4 TSI 245 ) 0 P

i

SIS ARTR] TR I R A 100 X0 A G ¥R 3 i S TR S
TR PR A9 24 SO0 45 R B S Al b . ASBIESE BIT 0 S TR B
IR AR E % VIR R R (120 pg) | B 0 ¥R BUR, X

BC X — e R AR B AN A R R R
U SRR A T B % IR B R R O OR AT
RSP AR FR AT RE R O P AR R R TS deK iR
s AT R BOZ LR I R . X BT A R
ARl — R R B b S e T 7 3R B BT AR R AT R K™
FrOEI ) EEBIA R . PO IT  8 HE  Lad
SRR G 3 R N Rk 1 K R DU
U PR FE i 05 3 L B AR LT
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control of bacterial fish pathogens with emphasis on Vibrio

Identification and phylogenetic analyses of Vibrio

harveyi islated from Plectropomus leopardus

XU Xiao-li SHAO Peng LI Hao REN Han-wei

ZHANG Qin

Tianjin Fishery Technical Extension Station , Tianjin 300221 ,China
Abstract The aim of this study was to isolate the pathogens of ulceration on the body surface in
Plectropomus leopardus. Two strains were isolated from the skin,blood,kidney and spleen of mortal P.
leopardus. One strain coded 1031 could cause the mortality of healthy P. leopardus independently in ar-
tificially infected experiment and were proved to be pathogen to ulceration of P. leopardus. Based on the
results of morphological observation, physiological and biochemical characteristic analysis, strain 1031
was identified as Vibrio. 16S rDNA gene sequence further proved that strain 1031 belonged to V. har-
veyi. Phylogenetic analysis based on 16S rDNA gene and hsp60 gene indicated that strain 1031 showed
the highest level of similarity to V. harveyi with bootstraps of 97%. The expected 382 bp-nucleic acid
fragment of V. harveyi toxR gene was amplified using stain 1031 as a template. These results indicated
that the pathogen of ulceration on the body surface in P. leopardus was V. harveyi. The antibiotic sensi-
tivity analysis showed that strain 1031 was susceptible to florfenicol, gentamicinum (120 pg) and roce-
phin,but high resistant to norfloxacin,enrofloxacin,azithromycin,doxycycline,etc.

Key words Vibrio harveyi; Plectropomus leopardus; 16S rDNA; hsp60; toxR

(AR A H 7))



