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BE: YHTARERTHNORE, NEBRN LS BEIRELRARE, ¥E20 a4
JST-1. ST-3#ST-6, HATHE EA M. HE R 16S rDNAN 7 UL K 4 A 5 3 % W,
HEFHANHR, FELT I EE G (OMP)E FE # SYBR Green 177 5t & & PCRA: M 77 % o
GRET, KD BHE RN E MR RSO I RAE, 16S rDNAL 617 I & A7 & ¥ #%
ATCC29307)7 ZI AR A 3£ 99% UL b, ZAKEM AN B, Ko B S50AGNE B AR
H—X, RALENAUGNE,;, AHRBLEr, SBEFAS LA TG LHRE. #F
Z W LREERMARARES UG EGRE. ATHAREREEXNA, 2 B5KEHAAF
W, H¥HEH. HTENERERS EREREEREN, AL FEFNELr, #
gL mp e, AN MKEE. BRhap S Rmpil s, P e#ioin, ¥
JEH . R, MEFEEEHEES. BRARE LS., - P EITOMPEEN KT
EPCRY %, 4R DT, ol &A% R %K 50995, 4 T R % 1.88x10° CFU/mL. DA

TERTAF R ERNEROBZRINE. 2T R ERERESE,
KRR F o F G, A GINE; AL EHE,; K EEPCR

FESES: Q93-331; S941.42
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FEAR o A 5 1 RO ML TR BB 2 T SR A N A
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1360 KopE o R 43 45

T 11 O HILEE BT I B S A, T H A 00 1
DT WA RS %

1 MBS IE

1.1 SCIg#t R

SR K W R BT 20164 10 A R [ K HET R
FRHaY o 270 A& B I 5 I 1 K E K R
BT, YR BT (100 + 10)g, 7E25 °C/K iR 4%
T RREEg S, FRIKIRE R R 125, &
FR2f, BN R . EAR A, T A
TGRS o T B 00 Rk AR AR S
BUE, AMY4ERINE (V. harveyi) . 823K (V.
anguillarum) . B MAEIKE (V. parahaemolyticus) |
i [C S PP i B (deromonas veronii) . Wg K I
(A. hydrophila) X3RN . LBEEAE . 2216E
IRk . TCBSH: IR AL 45 H 75 & i B Tl bl
B AEYEARARA T WMEALE . A
0 B BN A R A BR A ] s SYBR
Premix Ex Taq I (Tli RHaseH Plusitifl &). DNA
Marker DL2000, pMDI18-T#i A% [ 5 4E 4 T
FECRE) AR KW RS2 285 40
DHS5a. 4 F 4 DNASE BURA ) & . DNAZEfL
ISR & S5 W F b st i 28 e AR M EOR A PR W)

12 BREENSBSERERE

3 5l SBCEL A B TR I DR i R 7 30 B T
B, TREERIEBUFNE . WOE . B4 88
BIURAR F2216E [ A4 7 5 T R4 F0, 28 °C
PEIR B FRAE B IR 18 W, PRIBUTR ¥ T 25 AE A 3T
L S ak g2 Rl L alifh, E Sk B3R E
PR TCBS - Ml WL 52 B8 75 T SR 1E, F 2 R
WS R RTEAS o W 4l AL I B B V5 42 R0 T 2216 BT
R R, RIS WE, ALK E R 15%HY
HilE, BT -80 °CukAf 4 .

20 A B A Al R 25 B0 e R R TR A T
IR AN . 22 2R M TR IBR . ONPG.

MR, VP, JRZE ., KCN, K&K . Eik
fiti . 0. 3%. 6%. 8%H110% NaCljif 7K 25 4= 1k ik
ISTE28 °CAA M N ik AT, HEUET2h, FFidR L
e R RPRHEK-BAL R B 80 6 o i B A
11 30FPHL 18 25 90 (0 SRR A I, VR A e P oy B
W TLB-HM [, 28 °CH:3E24 hJm I 5 41 w4 Pl
EAR, EREIWITEFHE, LU0 B A K/
A A B3R 55 T 25 1) ) 2 8 A o

1.3 ANIREIRIGAE LAY F %

AN TGRS | RO & (LDsy) . 4410
il S S A SCER PR T . RN T3
S84, FEeUIB YL — B KR, 1SR E3A
HEGR/EE). KRk 0 e Il i E iR
WeRE, IR RN 107, 10°, 107, 10°F110° CFU/
mLAF R BERE R, MBI TR 5 4 R R 5 200 uL, X
M T ST S R A PRER K . BE L f (Danio rerio)
[R5 1 (0.8+0.05) gl P ik i B 2H 2012, 1T
SR BN 10 pLo RF R WSR3 & A
RGFETIEN, FXF WA FE fa K i e 350 R B0 i
P53 B 2828 o 4 U f i R L IR AE
Filig i A 4140, 8 57 B Bouinik 7 51 %2 8 h,
K 5i=es . A58 . HEJ (4 F1AB-PASH
o, S EEBX51(Olympus)ffi &

1.4 #YHEAY16S rDNA, OMPEE=E. F7
DMMAG L ERBE

K FH 40 T 52 A 2 DN AR BGR 77 4 42 B 4 7
DNA, X385 B 1T16S rDNAFE N P14, ff
W7 45 16S tDNAJF 1], 5 GenBank &4l 2 H 11
CF AR Iy 5 #E 1T BLAST 20 #r, R HIMEGA
5. 154 (1 41 3125 (Neighbor-Joining)#E 17 22 ¥ 91 1,
YR G K E WA, MR GenBankr % 3 T 2%
A5 IR SRR 1 (OMP)AE A 741, iz A Primer
Premier 5.0 THRER ST HI(FE D), 519
5 A A R A IR A A& . PCR™ Y
SRR M BE RS LUK T, AR KNS U LR

& 1 16S rDNAS OMPE R 514 F 5% it
Tab.1 Primers sequences for amplification of 16S rDNA and OMP genes

£ SR 5I(5"-3") F B bp KR/ °C
gene sequence of primers size annealing temperature
16S rDNA 27F: 5'-AGAGTTTGATCCTGGCTCAG-3' 1492R: 5'-GGTTACCTTGTTACGACTT-3' 1500 56
OMP OMP-F1:CTCAGCGTAAACTTGGGAA OMP-R1:TCTCTCTTTGGAAGGGGTG 1 838 56
OMP-F2:ACAGCCGAGACACCAAAAG OMP-R2:GCGACTGCGAGAAAAAGAG 176 60
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BERUNAEE, P2 aifb ik & alifth, s
pMDI18-THi M, Ak KT i 2 A5 4 il DHSa,
A MER A TR FRA RN .
1.5 qRT-PCR¥ EFRME L

W53 B T DN AR AR 1015 Ho s B 0 A ) o
Ji #E 47 3% 3 PCRMIQRT-PCR, H: 3% 38 PCRZ i
K FRH25 uL, PCRY™ 3G ™ Wy k47 Bet g Al 5 e v
VKA I OMPHEA Fr Bt K /N, qRT-PCRK HI20 pL
PCRZ WA & : SYBR Premix Ex Tag 1 10 pL,
10 umol/L_E FI#5141450.5 uL, BiAR2 ul, HAx
FHddH,0% £ 20 uL. PCRIGHSH: 95 °C
A3 min; 95 °CAEME10s, 55 °CiE k30s, &
AOMPEIR)E, 72 °CHEH2 min, qRT-PCRJZ LV 5%
PF: 95 °CHiAE 3 min; 95 °CEPE10s, 53~63 °C
B k30s, EEAONEH; 65°CSs, 95°C5s3k
i 2, B B YOUE S RE . qRT-
PCRIEATS | 9 B AR JORE Pk, DABR & B
FERCNE 2618, SR 5 LA 1OF% 46 B2 6 B iy DNARR AR ,
bR EIN 2. DAPA 4R QIR . BBONEE . AE
MHREE . 2 O . W8 /K M T 1 DNA
BB A BA XS B, SRS | ) e S . R
o SR FH S5 A 2 I 2% A, X 1B 3 (1.88%10°)
(1481 455 9B 42 BRDNAEAT 10F5 B0 FE AR B, I
JIT 32 N7 05 9 ) S AR DU BR L TR SRS A e IR A
P o 3 3l LA [6) R R A2 B DNAYE A, %
EIONEEAAM, rClE, AR R,

2 HEiH

21 FBFEHHRENSEREEE T

201645 K 5 37 58 37 1 o 6 B % AT
TG, EERI IRKEE BT, Y
Ko, BRIz, GEER I, 28 A LR
KT, AHESFR A, EEEWR, BENE
BREARERE, AoEBAGIRMEE, Mt
U PR 5 5 AR L L R I A 2 G S B 3 kK
YR, 430l 45 NST-1. ST-3MIST-6, 3B H
ML RBAMERE, UBS A T, WEFE2216E
AR B 35 3 128 °CHE 35218 him BB TETE S M IRIIE |
Jedt . e . BZIESF . REE@; FETCBS
[ AR RS 72 3 128 °CH 77 18 hiY F VB L 25 M [RIJE |
JeE . PRI . LGS Sa. SEEK
(4 T AR Ah 25 SR e I ST-1. ST-3HIST-614 Jy 4 %
PEAEER , WA IREY, 7E3%NaCl, 6%NaCl#

1 BRABEHNRERD BN EZIGKIER
afk B, BEIHAM; bR E, WHIENE KRR, g
F, MEA™E oL S ek H
Fig. 1 The typical clinical signs of diseased Cynoglossus

semilaevis and infected D. rerio

a. ulceration on the surface of body and fin hemorrhage; b. colorlessness
of ascites in the abdomen, water-like fluid in the intestine; ¢. abdominal

enlargement and ascites; d. hemorrhage on pectoral fin

HEK A2, 760 NaCl, 8% NaCl. 10% NaCl
EAMBKARRAER, FACEE . 52 R NR
HELZL (MRS R M, ONPG. VP, JRE .
KCN., K2R SUK ff b . FRUZEHE . WLBE . RERE
BT RLAFOBE S 2 S o M, 7 & A1 IR R IE (22)
iE— R 30F P A R T80, Z5RER,
ST-1. ST-3FIST-647 E X KAl wefig . S FIWRER |
FERE R . R RO E 5 B U (R 3)

22 DEEE16S rDNAS OMPEE L E

E—2 D43 B 1 R R R 4 DN A A, R
FHPCRIT 4" 1 16S rDNAJE S, 45 @R, ST-
1. ST-3HIST-6F K11 16S rDNAJT 5 F B K /N2 Ky
1500 bp, ¥ HV 5o fE EpMDIS-TE A, FA
KM AF B (Escherichia coli) " N ¥ J& B Bt /N353l
91463, 1466F11 455 bp, 7F GenBank 45 J& Lt
X J5 5 B 4 9K TR B o R Bk ATCC 293078 %5
X74727)416S rDNAJT 51 AH AL 4351 41 99.01%
99.09%H199.51%; I ARG Kk B W1 45 5 B
N, S ESEST-1. ST-3F1ST-6-5 8147 9 B A i B
BRATCC 29307354 K R i, HIRRN—HL(E2),
A HEST-1. ST-3FIST-6 MR MBI H . [6
mf, PCRY" /73 B B bk ST-619 OMPAS 3] — 445 57
PEE M &, T RS B R R B L 221 bp,
FH 0 HC T 75 ) BEHE (ORF)4i i 319 aa, 56145 9K
(B35 AIL69494)H OMPHE [ SE 2k ki i, [
TR 11 3599.06% i — 2 R F OMPEE F ) i 5 1
POCPCREI WY 4G, 2B He B e 1 Fi ik A 00 AR A5
W H 0 R B, 58U R N—2, 0 B IGAER
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T2 ST-1. ST-3FST-6E MM ERBEHMLEELER

Tab.2 Biochemical characteristics of ST-1, ST-3 and ST-6 strains

TiH ST-1/ST-3/ST-6 TiH ST-1/ST-3/ST-6
items strains items strains
B & BE glucose + DNAFi dnase -
Z2FHE maltose + FREERE erythritol -
I esculin + THAR £ nitrate reduction +
‘H #% B mannitol - HERE sucrose -
H #HE mannose + Bl 74 4 arabinose -
11 ZLEE sorbitol - B I E AL ONPG -
SR ZEHE rhamnose - FAEEZ0 30 MR test +
174 raffinose - VPi5 VP test -
HLEE inositol - T EE dulcitol -
FL¥E lactose - AL oxidase +
AL HE galactose + T — R & malonate -
% —H# melibiose - JRZ urea -
A¥E xylose - KCNA: K growth in KCN -
A TR #h tartaric acid salt - AN ENaCl & AJ#7K at none of NaCl peptone water -
FEZ R XUK fif B arginine dihydrolase - 3%NaCl Z& [ /I57K at 3% of NaCl peptone water +
F k& simmons citrate - 6%NaCl & [ #57K at 6% of NaCl peptone water +
it & hydrogen sulfide - 8%NaCl & [l 7K at 8% of NaCl peptone water -
W= i 2 1 lysine decarboxylase + 10%NaCl & F 7K at 10% of NaCl peptone water -

VE: L BHME; -

Notes: +. positive; —. negative

Setkzsay, Al T O E S PCREG .
23 AIRPFRESHEEL

N TR~ i o B A0 B 5 £ 1) = R 5
IR s HOIE AR IR AR — B (K1), 4 B R bR ST-611
BE I TST-1URIST-3, H i ST-6XF 2 i T 5 F1 5
Ih 81 1) 2 BUESE it (LDso) 3 3l 24 5.10%10°, 3.37x%
10* CFU/go M TSR B0 T~ 44 P 143 25 1) 30
B, &0t 16S rDNAF A H A Ak % 2 A7k 1 455 9K
Wo NTJEY15dE, XTHAMmERT- IS,

RO 2 W 0808 P 4L 2R AR A R R
8 22 1 Bz 20 M3 A Rl A, T ORI 0 I,
AN T P R % L TR AN e R B AN R S £ 5
FIE /NI FE AL L, sk i R o, A
5% AT UL kb et s B R R . Rk
PEIRBE, B /N LR AN IR AT s i T8 A B A
FEE%, BT R E . B £ %
i 22 (1%13).
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2.4 qRT-PCR#& U OMPEE X &1k

K FISYBR Green I qRT-PCRIEAT OMPHE [N 45
SrEsIA, 4588, qRT-PCRIZ N 1A & fix
410 pmol/L I RS [ 91K F10.8 uL, iRk
MR EES58.3 °Co OMPHEEN ¥ 14 J5 19 45 i ith Ze AL
AR 0 IR TS AR 4R y=—3.520x+
37.89, A RBUH0.995, Lk B (146 T Fr i
2 5 SR M R A T . QRT-PCRAG I i 2 [
SR, B . RIA MG . BRIk
FUMETE, 25 A R AR IR A S
T H Al B S BT R Y A 2 . PL10
A0 BERR B bR E SO, S5 IR, OMPIY
qRT-PCRAG I T FR (% B ok B2 A0 B2 Ry 107, RIS
I/ ) B TR A 1.88%10° CFU/mL, qRT-PCRZE
WIoR, OMPR)A 4 55 5250 78 S R ANAE 0.040%~
0.260%, Z&WIHE 1Y 7 i B AR E 2 (R4,
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3 ST-1. ST-3FAST-6E Kk ZA B4 R
Tab.3 Antimicrobial susceptibility results of ST-1, ST-3 and ST-6 strains

PIL/ RN Fiks/mg  ST-1378 P EL A2/ mm/ Uk ik ST-341 5 I8l 42 /mmy/ FRURR ST-6411 34 [ .43 /mmy/ U
antibiotics dosage inhibition diameter/sensitivity inhibition diameter/sensitivity inhibition diameter/sensitivity
Lisifi5  cefixime 5 26/S 30/S 27/8
A1 cephalexin 30 17/8 15/R 11/R
SKTHMERS  cefotaxime 30 23/S 22/S 20/S
SLTEVRER  cefoperazone 75 30/S 28/S 29/S
ZURPIAR ampicillin 20 22/8 25/S 24/S
FTSEPE M amoxicillin 10 25/S 26/S 26/8
WJEH:F  imipenem 10 30/ 28/S 26/S
ED W meropenem 10 25/8 24/S 27/8
FERIPE  levofloxacin 5 25/8 22/S 26/8
B2 enrofloxacin 5 24/S 23/S 23/S
IV E  norfloxacin 10 14/R 15/R 16/S
ZE0ERR  nalidixic acid 30 12/R 11/R 14/R
ZI% % erythromycin 15 25/S 23/S 22/S
Fi#F A% azithromycin 15 25/8 21/8 26/8
JRRE#  gentamicin 10 20/8 23/S 22/8
Fiok+ 2 amikacin 30 23/S 20/S 25/S
FFEE  neomycin 30 16/S 17/S 14/R
RIBEH  kanamycin 30 16/S 19/S 15/R
BERE R streptomycin 10 27/S 25/S 30/S
SFHZE  chloramphenicol 30 30/8 28/S 25/8
Jiti®%# vancomycin 30 15/R 14/R 11/R
FIFEF  rifampicin 5 23/S 20/S 22/8
SAJE%  florfenicol 30 28/S 30/S 25/8
HITH W cotrimoxazole 25 25/8 23/S 28/8
fiff e 57 %M sulfamethazole 300 O/R 8/R 2/R
FABEE  trimethoprim 5 0/R 0/R 0/R
PUAZ  tetracycline 30 26/S 24/S 23/S
WRIEWEEE  furazolidone 300 17/3 13/R 16/S
WkIG2 X  nitrofurantoin 300 25/8 22/S 24/8
TAREZR  clindamycin 20 10/R 11/R 9/R

E: SHUK: R

Notes: S.susceptible; R.resistant

3 iR

UEARA, 26 T 88 A0 B PR PO e E B
SR ECHOREAL T R 2 B A9 2 4
3 TR S — b g 6 22 QMR I, B

EL X 7K = R 58l 3 ™ F R, e A, Al
INE BB A A (Homo), fh1, MR 244 pysia
ARSI B VRN R ) 2 e A N B 28 2E AT 4y
BEaifb iR, 24 mAE k. 16S rDNA, AME
% H(OMP)FE N M E ST-1., ST-3HIST-6 bk Ky
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BIOTINE, JF H 72 R R Y 3 2228 LA AL RRAIE
5 (AR gnTE 5 E T ) & Sk s — =57,
BeAb, HEATH LU B2 %S . SYBR Green 196
JE EPCREGIN . 28050 S A OC ST, XA
TR T B 2 3 35 885 B0 £ 9 T 1) B800 11 3 25
FEml, i H A% 2 W7 Ik R IR i A B AL
BhE AR

ST RN, o PR I 32 22 I8 g Mo
B BPIE 68 65 (Trachinotus ovatus)'™ . U i
(Dicentrarchus labrax)®” . K VG EEEE(Salmo salar)™"
4RI 58 (Pagellus erythinus)™* F FLYN5EXT UF (Litopen-
aeus vannamei) K IR Y, e RAEIR 3

TR N R ML R B, Wi i, R
JIFE R 45 Y M A A . TEIROK 2R, B
ff1 (Oreochromis sp). #(Cyprinus carpio). i
(Ctenopharyngodon idella). ViR RV 8 (Acipenser
baerii) 55 ¥ Je BLBI 1 I B L I A = R 1 147
A AR > 24250 dRe 3, AT T A R B 1 R
TUA HE PR f A N 0 B B — BRI, il R
LRI NEL . R FTMAE BEROC  BERE AR
X 75 B S8 PO ) 47 I T R B R R A B
RIRICT A 1K580%, HE R IR AN P B S HF 12
5> B S B AI5 IR B LDs b 1.63%10° CFU/g.
AIE G T 5 U ) 0 I TR 9 i R RECER L 2

BIGIKE V. vulnificus ATCC 29307 (X74727)

o8—4 ST-1

10

[@

97
85

49

8

[o’e]

a ST-3

FETERIRICINE V. metschnikovii (X74711)

IR V. mediterranei CIP 103203 T (X74710)
P eI V. shilonii (AF007115)
ENMEINE V. madracius (KC751062)

FHAYKE V. aestuarianus ATCC 35048T (X74689)
Rl /RvEvINEE V. alfacsensis (JF316656)

RZEOPIN R
iz N
REEBPL R

V. scophthalmi (HG931128)
V. ichthyoenteri (AJ421445)

V. scophthalmi (U46579)

JKEJ&  Vibrio sp. cn83 (EU082035)

HEINEE V. maritimus (GU929925)

Ry B HEAPE V. tritonius (GU951698)
WERYNE V. nereis ATCC 25917T (X74716)
V. sonorensis (JQ434114)

HagE V. hyugaensis (LC004912)
V.communis (GU078672)

KOOI V. owensii (GU018180)
FIHFIRNEE V. jasicida (AB562589)
85r AN V. fortis LMG 21557T (AJ514916)

%:‘iﬁ%%% V. algivorus (LC060680)

HINE V. pelagius (AJ293802)

’6 | HHHINE V. rumoiensis (AB013297)
MR
Wyl I

V. litoralis (DQ097523)
V. casei (F1968722)i
V. aestivus (HE613734)

109: CETING
HHEINE V. marisflavi (FI847833)

//
1/

95

//

JKFGINE V. porteresiae (EF488079)

PRI V. gazogenes ATCC 29988T (X74705)
FEANE V. aerogenes (AF124055)

B HINE V. quintilis (HE613736)
LIMARYNEE V. mangrovi (EU144014)
RN V. rhizosphaerae (DQ847123)

7/

Wolinella succinogenes (M88159)

B2 2EE16S rONAFFMERZ LB R
Fig. 2 The phylogenetic tree analysis of ST-1, ST-3 and ST-6 strains based on 16S rDNA sequences
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100 pm £

B3 FBEEHERST-6EIKENRETL

a. R MG 2 (FF k), BN R K RGE(#F R R), AB-

PASYE): b, T JUE A g i ik 9 1 7 o (B Sk 1) A ), O S AR K (R

kI o WL SRBEGEH K1 F), B ANVE b Rl I SR 5

(HF SR b, 20 20 AR R 2 R 28 2 (R Sk 0 A )s o W 0 2 I

876 J2 S 406 (i Sk ), R0 )2 Bt v (37 Sk Bl 72)

Fig.3 Histological changes of C. semilaevis infected

with the isolated strain ST-6

a. the increase of the number of the mucus cells (arrows right), the
swelling of the secondary lamella (arrows to the down, AB-PAS
method); b. the severe congestion of the central venous (arrows to the
right), the larger hepatic sinusoid (arrows to the left); c. bleeding and
necrosis of kidney (arrows down), necrosis of the tubular epithelial cells
(arrows up), the increase of the number of the blood cells and the
lymphoid cells-like (arrows to the right); d. the atrophy of the lamina
propria in the intestine (arrows to the right) and the mucous membranes
fall off (arrows to the left)

#x4 OMPEEMESMHRE
Tab. 4 Repeatability test of OMP gene by qRT-PCR

il & #/(CFU/mL) Cti/(n=10) 257 R HU%
sample content cycle threshold  coefficient of variation
1x107 16.14+2.49 0.154
1x10° 20.60+4.12 0.200
1x10° 24.77+6.44 0.260
1x10* 29.97+7.22 0.241
1x10° 33.45+1.34 0.040

SUR 25 5T A A Y 8 . R % R
0 55 0 203 B Y B A3 DI TR 1) i AR R AR 4 AR —
o220 = ST-6 58 Bk X 21 1 15 B3 Y LDy 4 5.10%
10° CFU/g, H LT WL, G405 9% 8 X g Kt 284
BB . DLA, SRl A R )
FIHEORPERIMIINE , LDsg A 7.53x10° CFU/g!,
HRT, OG0 0 5 5 8% e A 405 9B A7 A L Sk
il , HR L E A — T

I LAE, 9668 i PCREL AGE i3 SYBRZE L

Yokl ok TaqManf 57 M5, BABAIERME . &
DR R M MRS, BT
FH T 22 Tl 7= 40 T2 0 25 1) PR 4 e i T2
K= R, AR YR B3 B Y VRASE T 51 %
T+ TaqMani®R £ #472¢ 6 € | PCREG I, R B
ik 1.4 CFU/mML™", ZEFLINEH S 8 11 OMPIE A
FPCREGI HA R 5, T 4E Rk 5L R bR s
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Isolation and identification of Vibrio vulnificus from Cynoglossus semilaevis
and establishment of fluorescence quantitative PCR technique

HU Xiucai ', WANG Yingjie', LU Aijun", SUN Jingfeng', WANG Qingkui ',
LIAN Zhengyi', LIU Xiaoxue', SONG Yajiao ’

(1. Tianjin Key Lab of Aqua-Ecology and Aquaculture, College of Fisheries, Tianjin Agricultural University, Tianjin 300384, China,
2. College of Fisheries, Henan Normal University, Xinxiang 453007, China)

Abstract: In order to investigate the pathogen of the diseased tongue sole Cynoglossus semilaevis, three strains of
Gram-negative bacteria isolated from diseased C. semilaevis were tentatively named strains ST-1, ST-3 and ST-6,
which were identified by physiological and biochemical characteristics, antimicrobial susceptibility test, 16S rDNA
gene sequences analysis and histopathology examination. Furthermore, the SYBR Green quantitative real-time
PCR (qRT-PCR) targeting the outer membrance protein (OMP) gene was established. The biochemical results of
the isolate ST-1, ST-3 and ST-6 were consistent with the properties of V. vulnificus. The BLAST alignments of the
16S rDNA gene sequence showed that the isolates ST-1, ST-3 and ST-6 shared the identities above 99% with type
strain Vibrio vulnificus ATCC 29307 (X74727). The phylogenetic tree indicated the isolates clustered with V.
vulnificus ATCC 29307. The isolates were eventually identified as V. vulnificus. Antimicrobial susceptibility
testing showed that the isolates were highly susceptible to cefixime, cefoperazone, streptomycin, imipenem and
florfenicol. The challenge experiments showed that the isolated strains were pathogenic on C. semilaevis and
zebrafish(Danio rerio), and similar symptoms were observed with the natural infection. Histopathology
examination revealed the hyperplasia of the epithelial cells in the primary lamella, the swelling of the secondary
lamella and the increase of the number of granulosa cells and mucus cells, hepatic sinusoid and the congestion of
central vein in the liver, hemorrhagic-necrotic lesion in the kidney, the atrophy of the lamina propria and the
increase of the number of mucus cells in the intestine. The SYBR Green I quantitative PCR (qPCR) method based
on the OMP gene was further established and the results showed that the correlation coefficient of standard curve
was 0.995 and the lowest limit of detection was 1.88x10°> CFU/mL. The results of this study will lay a foundation
for the pathogenesis and prevention of C. semilaevis vibriosis, which can provide scientific reference for the
molecular diagnosis of the disease.
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