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RO, % 2, A&F, ¥ 7w, pxa”
(1. m B K= B2 A FE 8 AR WK A TP, AR W AR 0 R e b B R R R E RS %, B 200090;
2. [ KRR B AR BRAL A B U, AR MV AR U F 24 4 B o) S
TTMNAB KN R BN E R E, R T M 510380)

WHE: AFRANERN LR TR BRESKRINE, tHATHELE, FARHAMEY
e BT ARFE GAE o KA AR N 7k Fr T A 4 % O i (35 B 16S rRNA. HSP60#u
mreB)# AT E, HRET, SWIMNEHAEFHHINE .. B W7 HEZRINE K7
WA 2, A PCRY M BRI R 2 B A A T AL
WHHESHTHN. ZRET, SMEFEHXRNEHAAALE. HEX. 42F % A
FKRE. AFEMR BEERFEL. EFFBEAMAETH Y, BHEH g VO, blacars 7
strAs strBFusulfit 25 2 B o MAh, B ARIS291F0JS2954 A 1K B & F . gacEAl Fusul 1 Tif 25 3
B oA K4 3 & B K dfil6-aadA2Fnarr-3-dfiA2]. SHkEF EIINE N S EW G E

HEZEWMARASWAER T K

KB kT, BXETNGE; WAHK;, BLHT

FES S Q786;S941.42

IR (Vibrio) e i 7K % 58 Hh i UL Y 26 1 o
W, AR K SR AE B ) kAR TR, A
Ky FEENE B K& sk . Bar, i
U 25 YA R TR T AR R 1) 2T, AR
T 470 TR 245 400 1 5 A0 ) A 30 7K 5 B U U 1
AT AT 2 PR IR (Y 24 Pk e 22 T 2Y
PR 51 245 B R A AE S VIR G, i 24 2 PR 7K
Tt R Tif 245 ) RS DR 2 e ) e o 2 ) st A ML &)
Z M 5 lm R TR 25 (AR R R . R
WA LA R 2R MU R
A5 VA G 1 it 245 3 R 5 245 35t A% DT A (e
SEVTEFR I VN A hAS W B, Rk, R
T T 24 36 AU 55 i 24 BIL I 2 8] O R 9 AIE S, X B
1R IR 22 5 24 M B 7 AR R HCT 24 1 i AL R
MEAEENE L.

5 B (Cynoglossus semilaevis) & 8 IE H
(Pleuronectiformes) ., % #iF}(Cynoglossidae) . T iy

Wi HHEA: 2018-02-09 &R HEA: 2018-05-04

SEARERE: A
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Wy, MEFNRLAEDE, BRI RA K
K, BMEWNITEY, HEAK, A=A
A7 SRR R A R P T T 0 B B SHRINEE , X
Hoor KA . T 25 . 2 2 R S F——
NG RGEIT M, LU T LR SERINE Y
it 24 % B2 R 24 43 HLAR L O B R IR T 24 1k
ARG ORI I h S i — iR 2= e
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1 MRS JrE

L1 EHRRIR

SERINTE (JS291 . JS295. JS299. JS354 7
JS360) 53 B I VL 75 5% A 55 57 58 5 06 1 F i
), 24 [n] J S 56 1 S HL R 2 T B B A R Y
BUWYE, TASE %R . P 245 Y U 52
95 5 455 TR AR KA AT T8 (Escherichia coli)ATCC25922
W ) 3% [ MR 5 55 1 {798 0 (American Type Cu-
Iture Collection),

1.2 FERF

20 TR AE b B 45 A I A BN R RRCE Y
WA PR AL B A B R k4 16 R 3 IH 3 TR
BRE R TR A (TCBS) . R AR K A7 (TSB).
2216E[E A 5 35 e HIMH 17 W 1 75 55 15 1A= 9
HARBRAF; PremixEx Tag™ (Version 2.0 plus
dye). DNA Marker DL2000., ZifgHE I T 54
THRROGEVEBRA 5 DuRed#% 2 44 £H(10 000x7K
WO T Ll YREARAAR; M
DNAFE B & 0 T RAR AL RHE AL OB BRA
Fl; pMDTM18-T Vector Cloning Kit, Mini BEST
Agarose Gel DNA Extraction KitF1PCRAH 3¢ 25 4
HEAY TREROGE)ARRAF; HAbAE 57
A E 254 A g bR A BRA A
1.3 KR

15 I 1% 7R 4 (MIR-254, Sanyo), 185K
(SHKE5000-8CE, Thermo), PCR{X (6325, Epp-
endorf), = HRHEOHL(CFI6RX I, HITAC-
HI), HKIDYY-7C, JbrniN—AU#R) ), B
AR (G05-7500, BIO-RAD), ¥ % (Epp-
endorf, fE[E), HLFFKF(PL3002, [ H 4 -
FEH£).

1.4 LGk

A0 B . iR E  ELENE
T, RN ER PRI 1R 0 e T O Y 15 s
UL D B TCBSH; 35 3 (38 4 25), 28 °CHE 516~
18 h; ZJ5 43 PR BUE & R AE — S0 A0 5 PR i 75
2 TCBSH; FR 5L F2216EH 7 58 40l alifk — ik,
HEFABENEEES . Bif . KON—8081E;
PP B RS M T TSBR R, 28 °CHER P
200 r/mind F£16~18 ho T I H I A LR BE 4120%
AH M, B T80 cCUkAR R R AET™,

B R PRACRRIE S 28 o TR PR A% T
AALFEPR I E S IR CH LR R G % T P

I FHEYIRYERE o R SERIEFR(JS291 ., JS295
JS299 JS354F11S360)43 Al 2 Flh F & 3%NaCl¥)
TSBRZ 1, 28 °CHEIA 11200 r/minid 15 7%,
o7 FH 200 7 22 R A 4 O R & 4R BB DNA .
15 IR B B HSP60 . mreBIEIN 514 LA 12 16S rRNA
FEPRGE FH519) (2 DPEFTPCRY B IR %, K
2t B 5 GenBank W A9 7 51 L X 4047

BRI R SEE IR SL
Z bR #E P22 (Clinical and Laboratory Standards Ins-
titute, CLSI)" " A % i PR VA 7 BEIE T S T 54K
SR VAR BT 25 W i SR, BRI D A . &
TR, RARE ., LAHR. ik, HER. £
POIREE . R B OGmE  EorEieie, k
LN = T N s 2 o | [N R 7R TS P i
VLR ATCC 2592248 A i ik BB iR
TE 0 SERIT 43 0 30 T TSBIA 1, 28 °C, 2001/
minfE R P 1557 16~18 h, B 5 FHMHR 7 #i B T/
WZE0.54 QM . 7E96FL A (100 pL/AL) 2R
15 U AR B 25 W s B AR 1O YR RS B, SR Tl
AL 100 WL B J5 10 TR Ak T o [R) B 52

®1 NEELEEFRASY
Tab.1 The primers used in the detection of Vibrio spp.

e EIEY| JFA(5"-3") PRI bp KR
genes primers primers sequence (5'-3") product reference
16S rRNA 16S rRNA F GATCATGGCTCAGATTGAACG 1536 [11]
16S rRNA R GTGATCCAGCGCCAGGTTC
HSP60 HSP60 F ACAACAGCAACGGTACTAGC 550 [12]
HSP60 R CAACTTTCACGATGCCAC
mreB mreB F ACTTCGTGGCATGTTTTC 1 000 [13]
mreB R CCGTGCATATCGATCATTTC
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53 B Wk, S KDY IRE ST T BRI A A E T 25 123 1371

P£(200 pL B ) A1 BH (200 uL MHP 7 )% ],
BRI AT o B 96fL R B T (28+2) °ClH
WA PR R 16~18 h, WL R, K IH L
K 1) S AR 24 0 i R e R Ay e/ INATI R ¥R 32 (MILC)

AT Au it 25 A B 6948 N W 4l 24 B s
Ias R, ARFGER HPCR kil 1 & 30 11
X OB-NBEREZE . FOETEENDSE | BRI S hE
Yt 25 3L N, S blagxa blareym. blagyy -
blactx.m~ blacargs.17+ strd. strB. catl. floR.
fexA. cfr. gyrA. parC. qnrVC. ermA. ermBFl
ermCAF o B 28 By Rig W8 I v TG I Sy B e iy 2
PRIE A AR T AW TR (i) A A B2 W) A il
¥, ZJa 00y 45 R 5 NCBIE U 1 i ) 51 ik
AT HEXT B IE

H T fESHRINEE TH A F IR IR L, ASHE
FERFPCRTIERI T 1, 11, M4 7438
B FSXTM R S RgEL N . Jioh, IBXTIRE S
F3'CSARSF X ¥ sull Hl gac EA KL A VS B 57 5F X
i int 1 BE R HEAT TR . ARIEIZE 85 75" CS AN
3'CSPRSFIX RN 25 R, F FHHep58/ Hep5975 | 41
K T IREE A Al AR X, PCRy™ ¥ 45 L Uk Ao I
A fa kA TAY TR () A FRA A
AT, ZJ5 4T BLASTELXT 434 o

2 4

21 NENTESEE

SERRARAETCBS AR K R AT, T8 Al i kLK
RE AW RE R . 2 IR E 2P,
A AL R N S B, A AR AR AR R AR UL K2,
WIS E LS R W, o B ARIS291 . JS295.
JS299 . JS354F1IS3601Y AL AFAE 5 E A SCHR!
FRfE TR BRP-2P44T— 50, 1k B T 43 15 193X S T Bk
6 W35 BRI (V. cyclotrophicus) L .

A3 INEARTS291, JS295. 1S299. JS3547
JS3604 14 HSP60 . 16S rRNAFImreBIEH |, 45 4%
WA F] KN AS550, 1 465F11 000 bpfl) H 1) B,
BLASTIH X 25 SR o, bR SR P51 5 g 5%
B A AH R B s R AR 35 99%) o 25 L Firids
FREIS291. JS295. JS299. JS354F1IS3604 E N
W 55 A PRI

2.2 THBESLIG

Sk g 5 A FR TR X 14FP BT 1 24 ) 1 24 s
B AR, SHRIE DT & I S X IR NP A

®2 SHREIMRHIE IR A (LHHIE

Tab. 2 Physiological and biochemical characteristics of

five strains

A B AEARHE

characteristics
Rk - - - - - -
luminescence
VP - - - - - -
VP reaction
LT + + + + + +
oxidase
Wi N
urease
TR BR WK e ity + + + + + +
arginine dihydrolase
B - - - - - -
lysine decarboxylase
£ G B I P - - - - - -

ornithine

JS291 JS295 JS299 JS354 JS360 P-2P44T

decarboxylase

&2 R + + + + + +
arginine

ke - - - ==
gelatin

R - - - - - -
indole

3%EAARIRIK + + + + + +
peptone salt water

(3%)

TR + + + + + +
pyruvic acid

R L 5 - - - -
nitrate reduction

AR - - - - = -
gas production from

glucose

) b + + + + + +
glucose

AN + + + + + +
xylose

RYE R - - - - - +
cellobiose

R + + + + + +
sucrose

R - - - - - -
arabinose

E + + + + + v
maltose

H S - - - - - -
mannose

2 b + + + + + +
galactose

Kt - - - - = -
salicin

e - - - - - -
sorbitol

Wi - - - - - -
inositol

MIMRER + + + + + N
citrate

e PR, R, CVORIRGS A B, N RR AT
ZARRRIE ; P-2P44THRALRFE 2% 3Lk Hedlund & Staley 2001"%)
Notes: “+”means positive, “—means negative, “V’means variable, “N”
means not done; the physiological and biochemical characteristics of P-
2P44T were referred to Hedlund & Staley 2001
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HEER . AmR ., BARE . ZONM, 6K
S 52T 5 v I ROR A S R B i 2,

r i e PRSI s R A2 7 3 v W 3 B s B TR 24
K- (#:3)5

®3 SHEFEHIMNEN4MRELGHIHMICER

Tab. 3 MIC:s of five V. cyclotrophicus strains to 14 antimicrobial agents pg/mL
Sz MICH 5 47 5 MIC
antimicrobial agents S () () R (it 245) 8291 15295 JS299 18354 7S360
AW ciprofloxacin <l 2 =4 8 8 4 4 8
ZAFER"  chloramphenicol <8 16 =32 16 8 4 4 8
FAEJEE®  florfenicol <2 4 =8 32 16 8 16 8
Z P E®  doxcycline <4 8 =16 1 2 1 32 16
##FR  neomycin - - - 8 8 4 4 8
FEREERS  streptomycin - - =16 64 32 16 16 32
41552 erythromicin <05 1-4 =8 16 16 8 8 16
T B SMZ <256 - =512 >2 048 >2 048 >2 048 >2 048 >2 048
S HEH TMP/SMZ <2/38 - =4/76 >128/2432  >128/2432 >128/2432 >128/2432 >128/2432
SkTmbiE*  cefepime <8 16 =32 1 1 0.5 1 0.5
ARPEH  ampicillin <8 16 =32 256 64 64 32 64
LY EH®  meropenem <4 8 =16 8 4 4 2 4
FIFEF  rifampicin <1 2 =4 16 16 8 8 8
R ZZIR¢  furantoin <32 64 =128 64 32 32 64 32

e a RV ZHEW L SkIERbG . SR VAR 56 B B R 22 (12 CLSI (2010) T X IR 8 25 O E bRt 2 VR R ME R A
FORE I 2 25 1) AL O 2 BCH B AR v s b R E B S H IR B ERUAAICLST (2008); ¢ 8% R 275 ) R AR IE i SOk o &1 3 i 5 (7
parahemolyticus) I 2547 5; A A B Z . FIARFFIKIR Z K 12% FICLSIH JHER B - AR < TTX RIS hriE

Notes: a. breakpoints for ciprofloxacin, TMP/SMZ, cefepime, ampicillin, meropenem, doxcycline, chloramphenicol and SMZ were described by CLSI
(2010), and the breakpoints for the latter three agents were usually used for V. cholera only; b. breakpoint for florfenicol was referred to the CLSI (2008)
used for bacteria isolated from animals; c. breakpoint for streptomycin was referred to the previous report concerning V. parahenolyticus; d. MIC
breakpoints for Entero bacteriaceae for erythromicin, rifampicin, and furantoin were recommended by CLSI (2008); “-"no criteria available

23 WHEREMES T

wfgh B AR SERIE T IR Y
YL R RGN 45 SR B, SR T AR BT 0 T 24 2 (R
51475 G s 5 TR 2 iR 24 3L X gV C L RS P KT 24
FEH blacprp.17- T K i 245 I K strA flstrB I itk
W i 25 Fe K sul . BEAL, TEPRIS29 14557 F M 145
T 25 M} 285 36 K gnrS . 7R VU AR 25 5L K blappy Al
blagyy, FRAJE 7% it 24 3 K flo R S ) 48 - Tif 25 2
Harr; BWREIS2958% 17 5 A JE % i 245 JL K car1 F1
FAE P 25 B R arr; TR PRIS2994% 47 UM 2 2% Tiid
2 3 X flo R AN A A - it 25 3 K arr s TR KK IS3544
W JE MR 25 BE K floR(F24) . Ak, SHRBE K
F1%) FR 0 s )2 T 2% 5 T gyr A M par e CXoF 7 1) 42 R R
J¥51 5351 5 NCBIE s i 8 535 oA gb|ABB73196.1)
F1gb|EEZ82274. 1|1 24 FE 2 17 51 AHALL B2 31 41 100%,
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KT BT S RAE

o F e A TR 25 R L
RMRIS29 1 FNTS2956 45 56 B I 125 4% & 1 45 44
SPRSFIX W int1 FE R, 3 PR ST X B9 ik e 25 i 24
Hsull \ 25 5L 5IR 4 CBEMT 25 3L H gacEA1, X
B FEIS291F13S295(# F Hep58 F Hep595 | W47 14
AT AKX (A, FFEPCR™ Y 4ifL 5 3%
Fo KIS SR BN, IS291HMEY 14 i1 627 bp -
B, & F Rdfir16-aadA2, 5 GenBankH1 & 5
SHKCA414000.11 75—, Fo gt (4 2 FE /R 537
A G FH AU E AN SRR R 2 5 JS295 TR Bk
PR332 bp B, &M Rarr-3-dfird27, 5
GenBank 1 % 5% 5 HQ386839. 114 ¥ 51l — 5k, H:
Zh i ) 2 0 SN % R S A R 4R TR 24
A A PR R % BRUAH L A4 A 25
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F4 IREEFHINEHNHAERRMNER

Tab. 4 Prevalence of antimicrobial resistance genes among five V. cyclotrophicus strains

fif 2 3E K resistance genes

phenotypic antmicrobial resistance 1$291 1S295 1S299 1S354 1S360
HWIE  ciprofloxacin qnrVC, gnrS qnrVC qnrVC qnrVC qnrVC
ZEVEMR  ampicillin blacgrg.17, blaten, blagyy blacars-17 blacarp-17 blacars-17 blacprp.17
WAJEH  florfenicol floR catl floR floR -
BERE  streptomycin strd, strB strd, strB strd, strB strd, strB strd, strB
%%  erythromicin
FI#EF  rifampicin arr arr arr
S TMP/SMZ sull, sul2 sull sul2 sul2 sul2

Notes: “-’not detected

M1 2 3 45 6M8 9 1011 1213

Bl 1 BE#kJIS291F1IS29509 % & F B sk Bl itk
M. DL2000 DNA Marker; 1~6.5 #£JS291 1) % & 7 H 3k B 1% ;
8~13. B PRIS295H B & T HLIK B3 s 1. 8.inr 1y 24 9.int2: 3.
10.int3; 4. 11.sull; 5. 12.qacEAl; 6. 13. VR

Fig. 1 Electrophoresis profile of integron of JS291 and
JS295 strains

M. DL2000 DNA Marker; 1-6. electrophoresis profile of integrons of
JS291; 8-13. electrophoresis profile of integrons of JS295; 1 and 8. int 1;
2 and 9. int 2; 3 and 10. int 3; 4 and 11. sull; 5 and 12. gacEA1; 6 and
13. VR

3 iR

W& 57 B PR & 20 28 904F U5 9 A Bl iy
IR, HARESRE (V. splendidus)2& 78 #4217,
W B, W05 7 MR TA ] 3 BOK % IR 28 [E]
B IH (Strongylocentrotus intermedius)'™ . K%
DX RN i 1 X 905 #1 Z (Apostichopus japonicus)"™™ |
18 BUUA AT (Ruditapes decussatus)?' . BRI L DX A o1
% (Oncorhynchus mykiss) &N EFPTRSR . AT
1T FEALAEAEF16S rRNA . HSP60 . mreBHEH ) K
DB 2 B0, DA RR R ~F T 6850 0 15 44 3 9 Sk K
TN V5 B I

[ N SCHR B H 4 V. cyclotrophicusFR 2 I
IR ", MR Hedlund 55 VO iR IE , FRATTHKS

“Vibrio cyclotrophicus’ 1 VK1 25 1 W& 55 ¢ TR R

20 T 58 1 43 F AR 2 T v — R0 S S
16S rRNAFIHSP60FE N . W5 &I, FETF16S rDNA
LA PIIMENRE LB, 5 HFRINHE
a2 I TR — 23 3, FE A AR ek
97.8%~98.2%"", AHFF LB, YR H 168
rRNAFIHSPOOIER , FIANREA %X 5318 35 7 TR
FS MR . Sawabe 5 IWF 5T L BL, WY I
ST AL 2 SR BT =2 ] T LA e G T 2 L 3l
G i B K mre BIEAT A R X 43 o AW E T SFE
WK B mreBEE R &R 43 ¥ 41, BLASTLH XS 43 Hr &
P, BARIS291. JS295. JS299. JS354F11S3605
I 75 A FR I TRRH I, BE DX Y 91) (8 55 DQ481641.1)
(18 ) P 25 3K 99% , 55l A2 S A R I PR 47 £
FIURPE N 93%. 25 LRTHR, mreBHEH A #14816S
rRNA . HSP60JE: P 513 5 T /K 2k S Y I e 05 7 34
ST A 43 A7 RIS A o

U 250 B Tz A BOK 7 Bl K
M R Z 2P HWE, XA ERIREE (V. har-
veyi) . B IR BIGIKEE (V. vulnificus)™
S RERE, HATNIE, XFETER
SRR i 25 7 T A A AR 2D, Shah % P9 & B,
A Bl s F 358 H 3 5 1 76k 4 TR RS N 1 1 S A B
IRPE, HXF4AFPLE YN Z . AR, Stk
AR Y R 2 I 250, xR H P 25 an
MEER S . AT . MRS . AR R
B- PN Tk Jile I R DO B 2% 24 ) B AT i Sz M, DN T fig
5 e Yot iy 5 SRR i e A Il A G,
I, % SIS A TR 9 T B R R RS
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TE BT 25 W R 2, R A T 24 7R R T
2, TP i 24955 I A0

Tt 245 5 DA 08 7 7E 5 IR TR 9 TR 24 P B 22 o i
PEB NG . AW, SERIEIT 7 BRI 4%
TR 25 56 DY blac arp.17 7] AE -5 HA T 9 20N PE AR
it 25 PEAH G, X 5 ChioufFE Y IR oY 45 1 — %k,
R I IR 455 4 4 T 24 B PR blac arp 77T 3 TR
N VE AR A AT 24 SR I Dy A A IR 5 Y it
iR st | sorBT] BB HAT 5 (10 BE R R T 24 PR A
Ko TR TR M 24 3 -5 DNAJE % il 5 [N gyrd
AN TGS K partC WAL A 56, (HSHERE
J5 A PRI TP IR OR e BUAH G R AL AR, AR
MR T gnrvVCHEP, I 24 5 K e 1 B0 9 10 B2 Y
RIS IS A B, B Ak, R e A I
) Z2 b HC At 1) TS 24 Ak BN, 0 R R T 2y SR
strAfistrB . G-t 25 58l arr B B ST 25 56
D] sul S S EG 2 it 25 B A floR Rl cat 55 o 455 1 ik,
A G T STk 0 D5 A B IR RS S A T 2K L it
Je . FIRWE AT S A5 24 W) i TR 24 3R L 045 A 1 A
o7 i 245 45 PR 2 [8) A7 A — B0k

e TR, NS
] 5 22 A A TR R T 24 i DY 5 A AN () 4 R 1)
BEAT A% 3, AT 40 B B AT 22 J i 24 M O 3 3L
ZHM ML REY ™. BHir, CTBE TN
S 7K AR B W 5 TR T 24 ML Y BIF A 3 AR
HTES R . Lukkana®5C R, MWE P B HE
i (Oreochromis niloticus) I /3 B 15 2] B /g 7K
fitl & (4deromonas hydrophila)WI%%%?E@?%%%
Fik46%, HARK B IS T 208
JAECIR G B, WAL =48 HUR B B Cyprinus
carpio) . W(Carassius carassius)’y 215 ) (1) 28k
MK MR, PERIIZERE A 1R 235300
53.6%F121.4%. ABTFE 1 UL 17 85 3 B A 1)
gD A BRI ST, S5REM, |
BRIS291HIIS295 B #E A IR B 45 1, ERAG: M) 3
IEE R B 575 HIREEG T 193 0 2 A AT
sul 1 (Z B Bk il S it 245 55 R Ml gac EA L (4 5 2 e 26
TH 25 700 R B A7 AR, AT 72 DX R G I 38 it 24 5 1A
&, X R 2R O AT AE 1 TR PR B
M 245 5 P9 G, R B0 w2 M AL R L.

L Bk, ARSI R B ISP E OF A IR
[ R R S i TR R T
PUERMIGRBER N E, XS AER
WA G, B i I o i 24 M i A A it
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MR B, 45 oK™ R & B2 . 5
Hb, SERUE DT 3 PRI X 22 b 25 1y 4 i 2 2 2
i} 245 55 PR B0 2 [ A e — 2rE,  ELH 2k dE
B T ORI 25 5 DN & T BB AR 2 24 4 1)
b2 R B L3R, e, A IR A IR
7798 DR IR BT 25 BILA 20 2 TR R TE B
Tirf 245 3 B R AL o
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Identification and antimicrobial resistance of Vibrio cyclotrophicus
isolated from aquatic animals

ZHAO Shu', JIANG Lan’, ZHOU Junfang', WANG Yuan', FANG Wenhong "

(1. Key Laboratory of East China Sea Fishery Resources Exploitation, Ministry of Agriculture and Rural Affairs,
East China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Shanghai 200090, China;
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Abstract: This paper studied the identification, drug resistance and the molecular resistance mechanism of five
Vibrio strains isolated from diseased Cynoglossus semilaevis. The five strains were identified as V. cyclotrophicus
by a biochemical test combined with a molecular method (16S *RNA, HSP60 and mreB genes). The broth dilution
method was used to determine the antimicrobial susceptibility of the strains to 14 antimicrobials. The PCR
amplification and DNA sequencing were used to detect antimicrobial resistance genes, integrons and the gene
cassettes. The results indicated that the five strains were resistant to ciprofloxacin, streptomycin, erythromycin,
florfenicol, ampicillin, SMZ, TMP/SMZ and rifampicin, and carried gnr VC, blacarg.17, Strd, strB, sul genes.
Class I intergron, gacEA1 and sull genes were present in JS291 and JS295 strains. The integron-gene cassettes of
JS291 were encoding dihydrofolatereductase (dfr16), aminoglycoside-(3")(9)-adenylyltransferase (aadA42), and the
cassettes of JS295 were encoding rifampin ADP-ribosylating transferase (arr-3) , dihydrofolate reductase (dfir427),
respectively. These findings suggested that the five strains exhibited multi-drug resistance and the multi-drug
resistance phenotype may be closely related to the antimicrobial resistance genes.

Key words: Cynoglossus semilaevis; Vibrio cyclotrophicus; drug resistance; intergrons

Corresponding author: FANG Wenhong. E-mail: fwenhong@163.com

Funding projects: Key Laboratory of Fishery Drug Development, Ministry of Agriculture and Rural Affairs
(201401); Special Scientific Research Funds for Central Non-profit Institutes of Chinese Academy of Fishery
Sciences(2013A0603)

http://www.scxuebao.cn


http://www.scxuebao.cn

