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WE: I REAEARENEFTNERESERA S ERENEEIMARENXR, L
TEFAN T B Ak EE B RE Ly e B XA ZWM AN E LKA LR
B W39 & % &t itk pAhW39, Il 7 45 B 8 o7, ik pAhW39 A /N4 6 739 bp, GC 4
£ 46.13%, KT B Al & A 87 78 K R ¥ M0 4 & 1K DNA 8 GC 4 & (60.1%~62.0%),
FAZF R G 2B K TFERBETMAS; &7 4N & I 5% 17 2 4E (ORF), B nspV .
nspV-like. repB Fn qnrS2, 4~ 5| % 5% 4 & 11 A 4 B N 41 B NspV #F2 NspV-like. & #| & &
RepB fuekm B K it 25 & & QneS2, ZE LA RE A& BT, ik pAhW39 i e i &,
FEZEHR. BAMER T HBELANE KT 5% LN, 55K pAhW39 4 & & (W39-
CO)AEth, iKW Z R MIEE D E X W3 E Ry & /AN ITHE R E 27 T+ & 16 £ fo
8%, kU H A qurS2 ty pADW3OAN & T W39 H Ak e BB K 5 iy mt 25 kA . ik 3t
EApr &I, pAWW3I 5 0B o XxE D E X NEEREHEEAKNA 2ME ASNIH2
kB Tk pAER-e58e 4 DL E R &, AR A — BMEE £ 99.9%, %k ¥ pAhW39(sk pAER-
eS8e) E AL e e, FRRERNAENFHNEEREAE XM G 4L AR
AERFFNEE, TS FPHEERANEZIWARA AR RAELBET ) ZH0F
%o

KPR B AR EHNE,; WERE; F7
FESHES: S941.4

I W2y, s K
SERFRARRD: A
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w1, Al R EOK S BUAE , X K SR E
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Xt T A PR BTG, AR D7
LR TR ZE 25, LT iR | R |
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YA ELEE A, A 2 2 R
ZHM 25 A0 B 7 A, 4 K IR A AN A
M TR

W Vi ) S C T 24 W) i ] A of Aol ) =
YU 258 2 —" 4 B X 0 v T 288 24 90 1 i
2 BIL T A 47 0 A R 288 T 24 2R DX R PR

DNA i fig Af 2 [N 310 57 14 g TV 2 [ 55 19 2%
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538 REXTE, A T M ST A 3R A U K A R N AR BORE pARW39 HY B E % D) 761

AR U T R A S 0 T TR 2SN 24 A i
BRSO DL R A Y E S AME R G R ET K
L BORLAY T 0 0 A R 2R T 24 AL Rk O A
N AK-AL R, AT LU JSORE Y T F% 3 1 T A
[z AL RES BT, A O T e s i 2 T
25 TR o3 TR IE BRI 1 A TR A B B,

A% S 50 = i W N BB A1 Sk 5 (Megalobrama
amblycephala) T3 B R4 T — B XT 35 R 25 P A=
it 24 g K SR ML T W39, ARWFSE HAE T
R W39 1y N AR BORL, I X BRI AT ) 81 I
Koy B, ARG BORL 5 T PR M T IR T 24 00 OC &%
DU S TR T A /BRI T M o ) 2 0 2E 3R 0 T

AL SR A I SR
L MRS TTTA

L1 EfR BRIRIESFRFEMH

ARSI i AR AR (E B L3R 1. HH Luria-
Bertani (LB) ¥ 1A 35 37 & 5 # LB [# {4 K5 % 5 T
28 °C T K % wg /K HR M T8 B K W AT 1 (Esche-
richia coli), R %P (Ampicillin, Amp) F1d F
JE4 100 pg/mL. @it 566 BN E HAE 600 nm
Kb WS (E (ODgoo) A At T A A2 4

1 AAREFAEKFRRA

Tab.1 The bacterial strains and plasmids used in this study

BRI PR RHAE SV
strains and plasmids characteristics source
Witk strains  WEIKATELHEE HPAERIGRR, 0BT WA BRI B Sk, W TR R U RN 2, &N S
A. hydrophila W39 JiUKipAhW39
KA T A. hydrophila W39fJpAhW 395 hi F Kbk NS
A. hydrophila W39-C
I K L HFAETIRRR, 23 o T O A B S 7 S8 T Sk, AN R Rsr 0 281 0 A A B AL
A. hydrophila X2
KA seFETE bR Invitrogen
E. coli DH5a
Jiki  plasmids pAhW39 A. hydrophila W39H N iR, 6 739 bp A S
pDG780 SLREEIR, 4445bp, Amp, TEHZ RN FAFAE—Xba 1N 5 BGSC!"!

1.2 EZH/NIEKE (minimum inhibitory
concentration, MIC) &7

HR A 52 [ ik R R 52 5 % R 13 2% (Clinical and
Laboratory Standards Institute, CLST) 5 """, DL K
SHOA GRS, FRATIE T Z50EMR (Nalidixic acid,
NA) KAV A (Ciprofloxacin, CIP) f) fi /NI
WeBE o ] LB ¥ MR K5 3% 30K w8 K S M T W39
Fl pARW39 Bkt 2 ¥k (W39-C) B W ¥ & 4 % &=
1x10° CFU/mL, K Z5 e R S 3R N Vb 22 T LB ik
WREMBEREWE ., B4R 200 uL %
A 100 L A BE M B B0 AR 2 A 100 pl 17 3% 2 [
FEWE R EW, BT FIK 96 fLik, 28 °C T
I 24 h J i s AR A K AF O . MR A AR K
AR 2 9 e B B0 Ry o N R R . 2R R I
WU R WK ALt REERH A RAH

13 FRAEARER. RN

K FH B R0 B8A 2 2k 3 OB ORE DNAM, 5 it
T R S FEL VK (0.8%, WIV) 435 Biki DNA, 1)

o E K P2 % 2 32 /) sponsored by China Society of Fisheries

Bk pAhW39 Xf 1 () 557t , F EN.Z.ABE IR 42 B
F & (Omega, [ L) Vel AL Bk DNA. H]
22 b R P 9 VT S 1 pAhW39, B lis R I
7K (0.8%, Wiv) KriREGY) =4y, FEE TR pAhW39
{14 BIR a1 P PN 0 T R

Bt Xba 11 f# B9 pAhW39 5 [7] B 28 Xba 1 i
f# Y TERE 2 A pDG780 ] T4 DNA 4% (TaKaRa,
HA) S 7T 3, S Yl e S A K
FF 1% DHSo JE&Z S 400 . 54 i pk s it %A Amp
1 LB~ e, mgR s 4L soh: (pAhW39-
Xba 1-pDGT80).

DNA Il Jy iy 2 DO R 3 A P B A BR A
w] AT . FH B B A& pDGT780 | iy FH B )
(M13F/M13R) X} 5 20 ki (pAhW39-Xba 1-pDG780)
Y pAhW39-Xba 1 i BeE AT, AR50k pAh-
W39 #4575 . AR 4 pAhW39 J7 51 % 11 45 5+
PESIH, Xt pAhW39 PR X R AT I P, Bk
5 pAhW39 i 4551
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762 KopE o R 45 4

14 FHoH

f# F§ BLAST (https://BLAST.ncbi.nlm.nih.gov/
BLAST.cgi) Fil GenBank %4 /% 73471 DNA 351 il
FWR 751 . {8 ORF finder (https://www.ncbi.nlm.
nih.gov/orffinder/) I ik [ 2 HE (ORF),

L5 FRAIRREM S

WK S P W39 7E LB AR 323k rp 28 °C
HREEFR, KRR 1% (V/v) 2R 208 & LB
WA R Fd, 28 °C. 200 r/min ¥5 3% 24 h, &
B 10d, BRIEFRYH LBMEE, 1
T LB B AE; 37 5 |, 28 °C 5537 24 h DL IR B BA
V& o MTRAFES, BEPLEEE 100 >R 7 4
ST R 2 BN B Hi A R ZSHER (NA) FIS A NA
(NA" (16 pg/mL) {4 LB B R 323 I, Bk p R
FE PR AL 7E NAT LB [ RS 772 3 T AR K H 0 B
BB E . BAEREL 3K,

TERG I kLRSI, XF7E NA™ LB [ AR
FE AR (HNALB BEARE R 5 EARERKM
o B T AT TR B A B AN, UESE TR pAhW39
R, BIZTE T 45 0 W39-Co

1.6 [FRRIRYEEL

JRURL A L AL S sz S L &, 2%
COrFoibEsc s dar GRIHR) ) " 247 .

2 4R

2.1 [EIERE % =Xt W39 E KR MIC

I T v B 2R BT A R ——NA KRNV A
(Ciprofloxacin, CIP) X} W39 B#k 1/ MR
S5 B, NA X W39 B9 MIC 4 16 pg/mL,
CIP X} W39 B # B MIC & 4 pg/mL (% 2). W39
TR T NA FI CIP AR B — 2 Uit 25, X NA
P4 T 24 2 88 T

® 2 EIEER (NA) MR E (CIP) W E#E W39 F1 W39-C By & /NMINEIRE
Tab.2 The minimum inhibitory concentrations of NA and CIP against strains W39 and W39-C

iR E (ng/mL)
LG PR concentration
strain antibiotly 0.125 025 0.5 2 4 8 16 32 64 128
W39 NA + + + + + + + + - — -
W39-C + + + + - - - _ _ _ _
W39 CIP + + + + + + — - - — _
W39-C + + + - - — — — — _ _

VE: b EK - K

Notes: +. growth; —. no growth

2.2 W39 E#kP BRI E R

I B 45 1 X W39 B AR HEAT PN AR R
PREAGI Bt I R e L Uk AR 4 T R A —
AR (E 1), UEH W39 Btk —ANF 23 kb
(R . FR AR Z TR Ay 4% 4 pAhW39,

2.3 JRHL pAhW39 B EE N INRE D HT

F 5% pAhW39 Bk Y DNA 731, SE0 1
SE R B A BRI  N T (Bgl 1T, Xba 1. BamH
1 Fl Cla 1) 43 5%} 5ok DNA #E4T B, LIRS
I8 (DA 5 % pAhW39 AT TR . 45 R TR,
PAhW39 2& Xba 1 Fl Cla 143 SN BEVIIG , P A LI
PR AN—E, HIZh 6.5 kb MEGY R B, %
W] pAhW39 H1 535 A HE— A~ Xba 1 1 Cla 1 1§ )
7 5 ; pAhW39 £5 Bgl 11 il BamH 143 5| W V] )5 |
PR B 2 AN R/ANASE Y R B, H2 AR
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bp bp
23 130
9416
Zggg 6557
4361

3000

1 W39 EHKHI A A BRI A
M1. DL7 000 73 F & 45 £ ; 1. #F it iUk pAhW39; M2. & DNA/ Hind
11 4] DNA 4 T & R
Fig.1 Plasmid pattern of strain W39

MI1. DL7 000 Markers; 1. plasmid of sample pAhW39; M2. direct-
load™ X DNA/ Hind 111
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51 BT, B M v I b A R Y Mg S A B P P AR BORL pAhW39 1 TR K2 TR 763

Bt R/NZ FIH4 2y 6.5 kb, B pAhW39 J5ihi 43
SIAETE 2 4 Bgl 11 Fl BamH 1 VI 55 (8] 2),

M 1 2 3 4

bp

23130

9416
6 557
4361

2 pAhW39 G Eg 7] & i
M. A DNA/Hind 11 #9J) DNA 4 ¥ & A5 #E; 1~4.58 5 Bgl 11, Xba 1.
BamH 1 F1 Cla T ¥4 4t pAhW39 (1) ity 177 & 3%

Fig. 2 Restriction patterns of pAhW39

M. direct-load™ A DNA/Hind 11I; 1-4. restriction patterns of pAhW39
by digestion with Bgl I1, Xba I, BamH 1 and Cla 1, respectively

S5 6 AN B V) A 55 Y Xba 1 X TR
pAWW39 HEATEEYT, 774 A2k DNA A B 5 [
FE 2 Xba 174 1k 19 B A1 2k /& pDG780 HE 17 1% % |
M B pAhW39 57 i B By o B 3 45 /& pDG780
(1% 3). FIHZEAAR pDG780 H Xba T 47 5 2 Ml iy
5191 (M13F/MI13R) i £ S 519125 % (primer walk-
ing method), fZF53] T pAhW39 524 (1) DNA ¥
51, pAhW39 J3 %1 B $#£ 28 GenBank%U ¥5 75, &
5 MT218433,

Xba 1

Xl;a I
B3 R pAhW39 WREERIEREE
Fig. 3 Diagram of the recombinant plasmid pAhW39-
Xbal-pDG780 constructed for pAhW39 sequencing

o E K P2 % 2 32 /) sponsored by China Society of Fisheries

pARW39 Ml 45 R o, HAK/NHA 6 739 bp,
GC 1M 46.13%, KT HHIC 1A HAhvg K=<
B T TP BORE AY GC B B (50.0%~60.3%), i
AT HATC AR g K A YL /& DNA
GC 51(60.1%~62.0%) https://www.ncbi.nlm.nih.gov/
genome/genomes/1 422), 3K W% Bk A] BB J2 HAth
o e 440 A ) SRS 3 KSR B T Ok

pAhW39 Hr L F A 4 4~ ORF, 415l nspy
(174~836nt), nspV-like (833~2245nt). repB (4283~
4513 nt) 1 gnrS2 (5 697~5 041 nt) (& 4), nspV Fl
nspV-like 43 5 4 i 4 25 220 F11 470 > & KL R 1) B
H 5t NspV il NspV-like, HH, NspV 5k H F
S PP B ASNTH2 B #k o pAER-e58e [Tk L= nspV
b5 1 11 AU A% R N DIl NspV (GenBank % 5% %5
AUY12370) 28 5 1R— 34 99%, NspV-like 5
[RJR RV 1T B4R P9 VI NspV-like (GenBank %555
T AUY12367) B2 351 —2E 4 100%. pAhW39
1 repB Gt — AL E 76 A SRR 1) B A I,
H5S M A35_P R A9 FUR A Hil 4 1 RepB
(GenBank % 5 5 . OZG42788) I 44 3 ik — B ik
K 73.7%, 5k & il 25 1 RepB (GenBank & 5%
T AUY12341) [HEFR—EN 61.8%. pAhW39
HAETE—A> qnrS2, 4t — D& 218 & iR
MR BT, IR S ok AT R K AR R
BT TSR 25 25 1 QnrS2 (GenBank 55 YP_
006961374) . ki1 QnrS2(GenBank &5t5: AUY
12368) )24 H R — B340 100%.

PARW3O ) 4 M ORF 54 A X FH L §

BamH 1 (6 566 bp) Xba I (6 739 bp)
. Bgl T (432 bp)

‘BamH 1 (2 399 bp)

E 4 K pAhW39 H118 [E L
R DAL G I BIARVE, 455 BUONBREE M B 7 L4878 4 1> ORFs 1
77 1) R B
Fig. 4 Physical and genetic map of plasmid pAhW39

The restriction sites used in this study and their base positions in brack-
ets are shown; arrows indicate the directions and lengths of the four
ORFs

https://www.china-fishery.cn
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764 KopE o R 45 4

22 B B T PR K UL ASNIH2 Hf pAER-
e58e Jii ki 1Y) ORF HE 5 41 W #H Ml . pAER-e58e K
/IR 6 782 bp (GenBank %55 . CP026410), 24>
JoT R ) B S P ) — B PE R 99.9%, R W] pAhW39
j pAER-e58e M AHALL BE A 55 . pAhW39 Hik RS
BT (4. dhakensis) F2S2-1 H i) pAH-F2S2-1 Jii
Hi (5099 bp; GenBank % 5% % : KX863709) i B
A LR, A TR — B 64.7%.
X3 AN BORL AT T BRI L2 o, AR UK,
AL BB, F7 )& pAhW39 5 pAER-
e58e AL EE &y, DERCRELF, 2Bk & A —1
W T 25 5L N gnrS2; pAH-F282-1 N5 qnrS2,
A [RVRE & A 1B A% R P9 V) 1l 35K R nspV F1 nsp V-
like (& 5), BRMAN, pAhW39 5 NCBI B #i v
At 0 BRI 0 B i AHRLBE S

repB  gqnrS2 nspV  nspV-like

pAER-e58e o

pAhW39

pAH-F282-1 29'0 llOO%
71%
5 pAhW39. pAER-e58e #1 pAH-F2S2-1
HEMSTER
%3 iR A ORF:  pAH-F282-1 W47 4 M E 2R 1 5 K
Fig. 5 Collinear analysis result of plasmid pAhW39,
PARE-e58e and pAH-F2S2-1

The OREF is represented by the arrow; pAH-F2S2-1 contains four putat-

ive protein genes
2.4 pAhW39 FRREIFRE M

HTHAEREIIZMET, Lkl 7 pAhW39
fkaErE, W39 BERRTE 28 °C 15974414 F, pAhW39
W 3 KAEE NN 100%, 4R2:1E5E 5~10d 5, 4
KA FELR, BEMN (98%~99%)£1%., X W39
AR pAhW39 kL 25 2% J5 10 B AR HEAT T J0R0 B
FhERAG I, B SR & B pAhW39 Y 45, IE 52
T pAWW39 B EK . S5REK, 7E28°C &M,
pARW39 R EME &, SRS ER,

2.5 JRKLpAhW39 Wit 25 R B

B pAhW39 [ TR 25 2 A, AR I T
NA F1 CIP % W39-C H kR MIC, 5K &I, NA
Xf W39-C B # ) MIC F F& 0 1 pg/mL, CIP X}
W39-C & £k i MIC W F F% & 0.5 pg/mL (3% 2) ,
F B pAhW39 B 5242 /5 T W39 B BR X0 s i il 28

https://www.china-fishery.cn

A& (NA F1 CIP) T 2454

g ik — 2 I SIF pAhW39 2 A 5 T M i i
Rt 25 R, RATK pAhW39 5L A
JRL . HLX NA FCTIP #5088 /K AP i T X2
B (NA X X2 F R B9 MIC 24 1 pg/mL, CIP %} X2
B MIC 24 0.5 pg/mL), 5% % 8, NA FlCIP %}
A pAhW39 1Y X2 AR Y MIC W] i & (NA X
A pAhW39 (1) X2 E#E R MIC 24 16 pg/mL, CIP
XI5 pAhW39 1 X2 FFRAY MIC 24 8 pg/mL),
A pAhW39 [ X2 AR R I 1 W 0 1) XoF nds 5 il
itk E (NA HI CIP) Byt 2 4,

3 iR

HEi A1k, HA D S M 9 BB DNA
FE AR AR A A, B0 pARX22"™ | pAhy2.50
pAHHO04"" | pBRST7.6", pAQ2-1/pAQ2-2". pAsal/
pAsa3® | pAER-e58¢"”" Fll pAH-F282-1%% 4
I, pAhW39 JJkL 7 51 AR5 25 3= 5 A T Y
oKL A B B, AR T R AT S X AT A% Bl Y
SRR T

PR, A Y R LR A A
fish it 245 1k 5B 7 1 AH OQBE R B2 R A R S
s 8% el (R e N N [ 1 s el T 4
) UK AL 16 5 T BLAERE i EZ RN RS, i
LAY T 1 W T TR S T 2 B [N R qnrd . qnrB
gnrS Fl aac(6")-1Ib-cr %, 5 M1k, B IRFBRA
I W s TR SIS T 24 R 56 5 e 20 [ Rl X
AFRIE (N BB, S AE &S, AR E
TR TP R R B, T A O S L TR S A T S T 2
JBT AL 3 - R AE Y AE 5 D AL TR AP BT
AW, pAhW39 kL b A7 7E — > M 125 Bl 28 Tiif
I gnrS2, HT S Qnr R HBEWS A I
Y7 DNA {2 HERs . M IV S50 f, BH
1EH: 55 s i B 28 2 W 45 5 T AR TR 25 A RIS
gEIR B, &4 pAhW39 SR W39 BBk, A
BT A pAhW39 JFRL (9 W39-C B bk, XF NA
B MIC FH&5 16 5, XF CIP /) MIC FH& 8 15 (£ 2);
i L A5 A D7 2N & A pAhW39 1 X2 T Bk,
AHE T AN & pAhW39 1 B A A AR X2, HX)
NA Fl CIP () MIC ¥ F+ 15 16 15, 3xX 26 45 HLAIE 5
T8R4 gnrS2 1) pAhW39 TR/ F T W39 B AR X
WS A R 25 24 ) ) i 2 v . A DROBUZE T AR
FFZ TR L 04 gnrS2 AV R B0 E 0% e AR 10 oo T
— YO AR IBPUREAR , IF B T NA G
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538 REXTE, A T M ST A 3R A U K A R N AR BORE pARW39 HY B E % D) 765

PEAS B IE 0 Y s B 7, LB 2 B pAhW 391 i
PR SR gnrS2 A

AN, pAhW39 I i 77 76 R i M 9 D) il I
K nspV F nspV-like, e 4 11 54 FR 6l 4 P9 1) il
NspV 1 NspV F[EEY, Bl AEEREFRIME DNA,
Y45 H OB s L W R e Y Wk, R
pPAhW39 | 17 7E 1Y nspV Fl nspV-like X 4+ 41
B B L4 B (L5 pAhW39) Fa E EAEH

AW IE, TR T AEREE A &
KAEZEHBE R, U pRASIF I pSN2541%
o HERBIRAEW 5 RSB AH LK
Jul, BLAE oriT B AR A0 . A5 (relaxase)
B IV AR I R G5 (T4SS) HE KRNIV A B 25
(T4CP) JL A BY &, A S 5Ok Gl /0 340 25 & e 75
ORI, W8 = 4 2 MUFF I (Bacillus thuringi-
ensis) YBT-1518 N 4 Jfi ki pBMB0228, H.7E H &+
454 TR pAWG63 FETE R L T, 1T A& A= 4 3
IEE G IR pAhW39 JE B 1T L& A4 A
FHEHR, RATHAT T pAhW39 455 H# 5
5, (HERZARERMSHEFT . BT pAhW39
oI R 0 B St . T4SS A TACP 45 ki H &
S IrE R ITE, R LN pARW39 A
REREAFE GRS AXHELE A
pPAWG3 %5) JE T REN T pAhW39 KA H B8  Fyatt
— BT

FE LR 20 7B i &2 B8, pAhW39 5 pAER-
e58e M AHMBLEE M . BR T Bk K/NAHGE , Bk
— B R IR 99.9%. (HA1F T B W&, pAER-e58¢
K A TR ASNIH2, 1% Bk 4 B 3 56 [ o B
=M S B e ) A PR K Y 2 ROk I 52 A R Y
ST (W39 Fil ASNIH2) H1 304G AH AL BE B &5 1
AR BORL, — 7 TH 75 pAhW39 5 pAER-e58¢ 1%
T R e, 5 — 7 AR R SR
RO N2 0 2 ELA TR i) JXURS: g . pAH-
F282-1 2k A T F282-1 Witk , ZE k7 E5 F ELEEH
Vb T 10 (Sardinella longiceps) BIZRZE K P, pAhW
39 5 pAH-F2S2-1 BBl 3 — 20 R 64.7%.

WS A T S B AR A N R W A K SR
Rz, R TREAEEME, iK™
HRE KRR TAYNEBEE T, Ak
b= AL B R ZEW A, XA K=Y
20 DA PR 0 1 B YA A R IR E 5 [ B B B A R
29 R R RN, oA 2 2 AE K sh iR

o E K P2 % 2 32 /) sponsored by China Society of Fisheries

FREA BRI i, 25 NS R & AR B
ARSI pAhW39 JTURE A1 3 14 i i i S 70 A 2K T
YA K7 B W) IR R A A, TS M
JPULE R 25 AR AT B2 A5 K™ R AE B )
AR, WK IR AL
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Cloning and functional identification of an endogenous plasmid pAhW39 from
quinolone-resistant Aeromonas hydrophila isolated from fish

KANG Xingyu', WANG Chaojie', WANG Zhicheng', WANG Weimin', LUO Yi"”

(1. Key Laboratory of Freshwater Animal Breeding, Ministry of Agriculture and Rural Affairs,
College of Fisheries, Huazhong Agricultural University, Wuhan 430070, China;
2. State Key Laboratory of Agricultural Microbiology, Huazhong Agricultural University, Wuhan 430070, China)

Abstract: Aeromonas hydrophila is one of the main opportunistic pathogens in aquaculture. Quinolones are one of
the main fishery antibiotics. However, the frequent and unreasonable use of quinolones has led to the emergence of
bacterial resistance. The research on the molecular characteristics of quinolone resistant plasmid of Aeromonas
spp. is still in the initial stage. In this study, to investigate the relationship between endogenous plasmids and
quinolone-resistant phenotype of 4. hydrophila isolates, a plasmid termed pAhW39, from a quinolone-resistant A.
hydrophila strain W39 which was isolated from a diseased Megalobrama amblycephala from a fish farm in
Xiantao, Hubei Province, was cloned and characterized. pAhW39 was 6 739 bp long, had a GC content of 46.13%,
and contained four putative open reading frames (ORFs) (nspv, nspV-like, repB and gnrS2). The GC content of
pAhW39 was lower than the GC content of the currently published 4. hydrophila chromosomal DNAs which
ranged from 60.1% to 62.0%, suggesting a possibility that the plasmid pAhW39 might originate from other strains
through the horizontal transfer of plasmids. nspV and nspV-like encoded type Il endonucleases NspV and NspV-
like, respectively. The repB encoded a replication protein RepB and gnrS2 encoded a quinolone resistance protein
QnrS2 which usually confers increased resistance to quinolones. pAhW39 was stable in A. hydrophila strain W39
in the absence of selective pressure. Compared with plasmid pAhW39 elimination strain W39-C, the minimum
inhibitory concentrations of nalidixic acid and ciprofloxacin against strain W39 were increased 16-fold and 8-fold,
respectively, indicating that the plasmid pAhW39 containing gnrS2 might mediate the resistance of strain W39 to
quinolones. Comparative genomics analyses revealed that the plasmid pAhW39 had 99.9% DNA sequence iden-
tity over its whole length with the plasmid pAER-e58e from Aeromonas sp. strain ASNIH2 isolated from wastewa-
ter from a hospital in Maryland, USA. The result implied that plasmid pAhW39 (or pAER-e58¢) was widespread
and stable, and reminded us that the existence of plasmid-mediated quinolone resistance in Aeromonas spp. in fish
might cause a more widespread dissemination of resistance to quinolones in aquaculture. This should attract more

attention.
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