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HEEW AT, L FREE, P&

AHMERRHTERRE T ERHE 1 A&

KEEAEME, 4 N K25, ZHHREFS HEZZF N EA - RE K (aer) HHREUENFH

% (act) 48 i 2%

Y% % (alt) GRB N E 6 B (epr) T £ BB & A B (ahp) , 305 o 14 Ao

BEAEARE, AL A0 HEAEN 1.02x10° CFU/ R, # & X B F 4. 1o
KR RKREFAAEMESERAEMEEFIMELXRARE, AFRXAEAEBATAKELA
KRR I, At — S TR E BT 5l R WA KRR WK e B R G  a

KEBW: KEFALRE; 2 8; L5,
HESES: S917.1

ST & (Aeromonas ) 1AW 7325 FIR T
s JE "] ( Proteobacteria ), = B Jig H
( Aeromonadales) , S A i B F) ( Aeromonadaceae ) , &
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01 S I DI, 2 — 2 T P A HG ™ Y K
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1980 45, <50 12 J A 5 1Y 0B HAT 4 Fib o 0
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S, AW R BB R, H AT DA 18 Rl 2010 4,
A 4B s E, B S R e (A
diversa) JAR LR (A. fluvialis) 575 <5
(A. taiwanensis) 1 % 40 5 ) < B 5 (A
sanarellii) " . KGN (A. aquariorum) J2:
Martinez 25! F 2008 4F 75 WL £ f 43 3 2 1) — A~
i, b5 Aravena % K BUZ W) IZAEE T NG
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1.1 H#RXEESEEK

K95 B9 ( Carassius auratus) (15 ~ 20 cm,
350 g/ A7) R A R AR a3, R 3R T L, 1%
Fr s ISR AK . 225 B bR NI-35 T F DR S
& CGMCC No. 8319, % 2010 4E F 5 5L k¢ 1 40 &5
F M — BRI MR, & 16S TRNA Fl gyrB FE I J7
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Rk, R R R T B AR ,28 CHi5E 24 b1,
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B 4l 15 55 TR g A7 o 22 IR YL (0 B A R AP IR
PR B B AR A AV R T AL
RAC A b B A8 Ak 5 [5) I 72 00 B ok 422 o T

e[ PR R SRR 28 THEFE 24 ~ 48 h, MLE 45 1
PRECA B V5 R T LB WA 3R 3,28 THE 3%
8 h, FH 4 Fh R4 B T A A BE RS BT R b £
| IR G AR Tl 5 2 A R b R N B
28 CTHiF: 18 ~24 h, B AL Hi 5 4k,
1.5 SBEHRHSFEE

PR £ U B A5, B 4 1 3 R 4 DNA | fE
Y H K I gyrB () DNA ik, RH gyrB
SRR (1), 04 B R Y gyrB JE A
FBE AT

®1 PCRERESIMEBHRBEX/N

Tab. 1

The primer sequences and product sizes

H i 5 A S5 (5'-3") Bk E /T H i 7 BeR/h/bp
target genes primers sequence(5'-3") annealing temperature product sizes

P1 . TCCGGCGGTCTGCACGGCGT

gyrB 64 1 100
P2. TTGTCCGGG TTGTACTCGTC
P1.:AACCGAACTCTCCAT

aer 54 301
P2.CGCCTTGTCCTTGTA
P1.GAGAAGGTGACCACCAAGAACA

act 42 232
P2 . AACTGACATCGGCCTTGAACTC
P1.CACCGCATTGGATTCGCTC

epr 57 320
P2 . TGACCAACAGCGGGGACAA
P1. TGACCCAGTCCTGGCACGGC

alt 60 442
P2.GGTGATCGATCACCACCAGC
P1 . TATAACGGCGTGATGAAC

ahp 50 740
P2.CGTAGAACTTGTGGGAGAG
P1:GTAAGCAGATGAGTATCGATGG

ascV 48 331
P2.GAGACCCGGGTGACGATAAT
P1.:ATTCCGTCGGCAACATCTTC

hep 57 390

P2:GGATCAGTTGGGTGAAGTCAGAC

RARFR K 25 pL, A4 :Mix 12.5 uL, |}
W54 (10 pmol) % I wL, Bz 1 wL, Al ddH,0
PR LARTE 25 pL, W S50k 94 CHiAEME 2
min;94 T A8 30 s,64 CTiB k 60 s,72 T & fif
90 s, 4T 30 MG, )5 72 THEA 10 min,

B2 L PCR W4 1. 2% 35 RE M B I Ik
EAMT T UL SR . PCR =9 a0 J5 3% %2 |k
IR B2 R E AT . DN )5 fd A BLAST
A HEAT IR E 53 B, 9F 1 MEGA 5.1 804 A 1
LR A
1.6 FHERKN

PRI TR S > 2R M Sy B A4
SIER (aer) HMIFEVENFER (act) A6V
BER (alt) RN HNE BB (epr) F 22 20 1R 15 1 i
(ahp) BRI L A 51 W0, oM A4 TR
IR GIRSE ascV FEH ( GenBank ;: JQ690891. 1) I
VIEL G35 7 G2 ¥ 1 2 38 A 25 11 (Hep ) BE A (NC_
009348. 1) J@ 4 AT I G L 2 X519, 7 A H

SEHE PR 514 7 51 GR GR E R R BER/han g 1
JEoR  RVAR 255 3 B AR I 70 2 N — 3K
1.7 AMmiEHE

PR LB P EAE KR, T 28 TRy
B 12 h J5,1:100 47 K355 24 h B 1 mL 4 5555
FRM L 10 000 r/min {553 250 10 min f5HCEE W,
FHALAE 0.22 pom (1 8 2o 08 = 335 YA, A0 It 11 00
FE o PR AN B UL UE A B R K Uk 2 R, R 10
5 S5 ODy, , FEAR A OD gy, K 22 5 P84 15 W Yk
B VRESHR BE IS I 100 WL JH A= B R K FE 96 fLIK
SN AR AR AR RS, BRI 100 L 19 1% 43
J T 4 21 20 MR A, [ s A S0 21 40 i ) 2K 1 2 3
HAKAE R s (O IR R R, BT 37 Tl
1hd4 Cxb®., WH,BHMEFMA 100 L 1%
Triton SEZLAF LT 40 ifE, 1 000 r/min &[> 5 min, B
100 pL F 35T 540 nm Kb I 5 WO B fH . ¥ I
4y LA mL/10° CFU 8§ mL/OD #{i F iR,
50%0 Z1 240 M5 iff 1) e 00 A it e 8 s R A% BRI Sy i
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RESLIOVE LAY . SCe A 3 .
1.8 EQEmEMY

AR T LB WA S 35 5,28 CHiR % 15 97
24 h, 4y HIEC2 mL F¥K,12 000 r/min B5.0>10 min,
0.22 pm [T IE B, 20 CHRFE

FHAE U 25 11 I /Y O ¥ EAT R AN AR B
WA E " o K TR 10 wL A 100 pL S
mg/mL % # % 3 (A 50 mmol/L pH 8.0 Tris-
HCI Buffer B ifil) , iR 2 J5 A 37 CEAH1EM 2
h, M3 A~ESZ., RIE, A 500 wL 10%
TCA £ 1k | [, vK % 30 min, 418 & % 12 000
r/min%.[» 10 min, L 500 pL F3E WA 500 pL
1 mol/L NaOH, & & J5 ] OD,,,, L1 OD {H ¥
0.001 % 1 ~E% F1 54,
1.9 HOBEHFEIZE

80 HiIRZE A1 AB R Bt Dt ( Danio rerio) W
Ak T siig, K 3 ~4 cm, (K5 &
3glitio W1, B A BE D {d B S AT S
5o SEERMANE K 25 ~28 T,

T LB R K 33w 28 CH ki 5 ),
1: 100 i B4 A0 T3 LB Ki 5236w 5595 6 h,
W50 (5000 r/min,S min) , 325 FIE W, TG
PBS (10 mmol/L,pH 7.4) %% 3 K, K A%
BiAWAE %= 5 x107,5 x10°,5 x 10°,5 x 10*,5 x
10° F1'5 x 10* CFU/mL., 4> & $4 )i 1 1 5 B
fh, 54110 B, A2 0.02 mL, [ B 5 45 i A 3
KON ZS AR, W 1A e AR 1R R
Bliss 5115 834t & (LDy, ) o

2 4

2.1 HAEMNSBEELHE

£ LB [ A 15 75 56 b, DA & o 600 6 S U o 4
BIARAS —MRANE , fir 4 b LK-25, HyE 2 EE
R RO GRE M, L R 2
BEk , AR SAATIR , JC A A, O IR

AL SR 25 AT 4y Beaz 25 0 FOK AR <
HOMIR AR (R 2), HRZHE R 5 S H Wk
W 7K A B P NT-35 (0 6 45 1 — 5,

F2 EUAXBER

Tab.2 The biochemical characteristics

H: 4k 45 5 biochemical indicators

7S

i

oxidase

HErm:

mannitol

koL RN
glucose

strain
sucrose

LEDRIEE

arabinose

ornithine

FLpH H R R 4 S 7hE WL

lactose sodium citrate salicin inositol

LK-25 + + + + —
NJ-35 + + + + +

— + + — —

— — + — +

H— KRB + R
Notes: — means negative reaction; + means positive reaction
2.2 HAEHSTFERE

3 B TR PR 1) PCR 4738 25 S v, 2%l /N it
WHBKRN—BCCE 1), gyrB L 551 LE X 25
R, 5 H P 51 1) 95 1 e s i) T R SR K
GRAR BN MDC 47,5 99%

BRI 3 4T B, KA SR T LK-25 550
K B T 3k R W R (A. hydrophila dhakensis) 75
G R RO I KARLEE 96% (1812) .
2.3 BHERBKEN

T REE ) AR AR DL AN 1 3 iR . BR
ascV Fll aer Hb, KRS UM LK-25 77 12 HoAth
S5 FhEE Sy B Ul B B B W TE R Zole M
2.4 WEFDLHENE

A E R 20 1.0 x 10° CFU/mL, 1l %
LK-25 Wyl 128,12 2% B Pk NJ-35 19 I
Hroh1:32,

bp bp

1000 1100

750

B 1 gyrB EEFEHK PCR &
M. DNA 4y F i bnifE s 1. BBk LK-25; 2. B#k NJ-35; 3. [
4 X B

Fig.1 PCR detection of gyrB
M. Marker DL2000; 1. LK-25; 2. NJ-35; 3. negative control
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uariorum MDC 442(EU268454.1)

A.aquariorum MDC 310(JN711817.1)

LK-25

A.aquariorum MDC 47(JN711816.1)

A.hydrophila sp.dhakensis WL 81-3398(LC003097.1)
A.hydrophila sp.dhakensis LMG 19558(JN711808.1)
93 A.hydrophila sp.dhakensis BT 7-3782(LC003107.1)
——— A.hydrophila sp.dhakensis LMG 3770(JN711807.1)

—EA.]andaei AN-51 (AY9875 11.1 )
A jandaei CECT 4228(HQ442736.1)

A.punctata PK 65541(AY987527.1)

A punctata 425(EF064800.1)
lodﬁ‘_—A.puncmm AE-39(AY987494.1)

104A(CP007576.1)

A.hydrophila AL09-71(CP007566.1)

100! A-hydrophila INC1309(JX469508.1)
A.hydrophila BSK-10(JX413511.1)

48(1X025864.1)

A.veronii CS-
_,_—A. veronii XY23(JQ815378.1)
100 L 4 veronii CECT 4246(AY987514.1)

100, 4.media ER.1.18(FJ238500.1)

77

100

0.01

|4.media CECT 4234(AY101824.1)
100—A-salmonicida CECT 5219(JN711845.1)
LA .salmonicida 278T(JN711828.1)
—A.sobria XJJ(KJ139988.1)
———A.sobria JCM 2139(AB473084.1)

2 SERERAEMNERELST

Fig.2 Phylogenetic analysis of Aeromonas species

bp

750
500

250

B3 FHEEHK PCREN
M. DNA 4y F S brifi; 1. acty 2. ascVy 3. ahp; 4. aer; 5.
epr; 6. heps 7. alt; 8. BAVEXT IR

Fig.3 PCR detection of virulence genes

M. Marker DL2000; 1. act; 2. ascV; 3. ahp; 4. aer; 5. epr; 6.

hep; 7. alt; 8. negative control

2.5 HSMEBEEHE

DB A IR I i LK-25 B 4h 2 B
TR 48 AN I Pk 5 AL, A& 2 % T bR NT-35 19 3
£, AW T R 1 A0 28 1 TS PR AR

2.6 EEHFELR

ZoVT IR KGR AL B LK 25 X6 BE 5 £ 1
LD, # 1.02 x 10° CFU/R (% 3) ., MR AR %
SO 2B B0 7 09 4025, LK-25 BRI R 5 B
9 1 AR o

iHg

AT 30 4F SR, A TR AT T G i 2 R T
o A AL S R A T AR G T L B TR
AU T R TR R R R 2 S, e T A A S
SRR BN I A o AT RE o ZKOBEHE BRI A A
% B I A F FH FLWE , 5 Figueras 25176 A 45
FrRAE R 5 g K SRR X 2 K4 . SR 1T Beaz
2 USRS R B, LR KO RSB I T X RE AR 4T
Ho A FHFLBE . Aravena 251Xt 215 k<8R 1
A7 PR AR 4 BT, B A 3 R M R R OR 1Y
104 FRIE KSR, A 35 P ik 56 A o
SRR GRS ML P . A L5 o, LK-25 1y A b 5
5 45 S 55 g 7K 0B M TR AR AR ARL, 344 g Ao i L b
FEE LR N HE— BN, & F K N gyrB

3
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Tab.3 The virulence assay in zebrafish with strain LK-25

*|4/(CFU/JR) B/ R TR 5 sh Y JE -4/ 2 death number post inoculation TR/ %
dosage numbers 1d 2d 3d 4 d 5d 6 d 74d mortality
1x10° 10 9 1 0 0 0 0 0 100
1x10° 10 7 3 0 0 0 0 0 100
1 x10* 10 0 1 2 0 2 0 0 70
1x10° 10 0 1 1 1 3 0 0 60
1 x 102 10 0 0 0 1 1 0 0 20
1 x10° 10 0 0 0 0 0 0 0 0

LDy, =1.02 x10° CFU/ 2

e, % R KR S H 2R E A
BLAST Fbxh & B, 15 JL M M6 /K B0 3 3% % 3
HA B FPR M, 2009 4, Martinez %" 4 T
gyrB F rpoD 4 1) FE AL B 43 B A Sy, WE K AR
T 325 R I o 7 2% U9 T K R AR SN T 5 B A
2013 4F, Beaz %' 35 fl £ i & F 5 4 b
(MLST) 4 R, 3 F AR 5F 5L [ gyrB . rpoD | recA |
dnal FI gyrA He R ¥ 44 8 i AL A4 20 BT S 15 T
IV A5, o AT 2 B S B 2 SR T 430 D 3K 94 A T 1
RGO R, RSB, T BT TR
W,

A T A R TR 2 R 2 R ORI T, B
AERE R IR R RN E A IR A
VI3 R e 410 200 3 S N K 6 W], LK -
25 HAHMME B M SR AR aE R R
UM SN B 1 L 22 R R 1 LA B VIR 3 0 R B
RO 11 Hop 45, 7] I 5L AT ¥ 04t e 0 1 3 26
FIIG VE . X 4645 545 & Morinaga %57 Hf 18 /Y K
TR A B T LA I A e B A U L
25, AN, AT ST BE Dt B0k T SR
IS 7K A B M T A R 1 B0 1

UTAE M, 18 N K BE 2 1 PR _F K e 4 R i 1
JE e B0 1) A i A Y . Shin 455 BRIk
T PR b 58 T 7K A AP T (0 T A A 3
FERAH5 151, DRI T 52 B ol b 22 19 36 98 o T e TR
S TF KO A A0 T X AN B R Y BT R R AR
T8 o AHFFE S N OO I BT 40 5 M FAR
SRR I 0T, IF I S5 B LA R I B0 T
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Identification and pathogenic characteristics of Aeromonas aquariorum
a new member of the genus Aeromonas

WU Yafeng, WANG Xuyuan, PANG Maoda, LU Chengping, LIU Yongjie "
(College of Veterinary Medicine , Nanjing Agricultural University , Nanjing 210095, China)

Abstract: Aeromonas is widely distributed in freshwater environments. Since the late 1980s,Aeromonas has
caused serious economic losses to the aquaculture industry in our country. The published species names are
increasing in the genus Aeromonas. In order to determine the disease-causing bacterium at one fish farm of
Nanjing , some tissue samples from diseased fish were collected and the pathogenic bacteria were identified by
means of bacterial culture,biochemical characterizations and gyrB gene sequencing. One strain of bacterium
was isolated and named LK-25. The results of biochemical tests showed that the bacterial strain has many
similarities compared with A. hydrophila. Then the strain was subjected to sequencing of the gyrB gene for
species identification, and then it demonstrated that the strain shared 99% homology with the A. aquariorum
strain MDC 47. The corresponding gyrB phylogenetic analysis including representative strains from some
known Aeromonas species showed that A. aquariorum LK-25 was very closely related to the A. hydrophila
ssp. dhakensis. The detection result of virulence factors indicated that A. aquariorum LK-25 strain carried five
virulent genes, including act, ahp, epr, hcp and alt genes, which encoded the cytotoxin, serine proteases,
extracellular protease, hemolysin co-mediate protein and cytotonic enterotoxins, respectively. A. aquariorum
LK-25 also showed strong hemolytic and proteolytic activities. The median lethal dose ( LD50) with 1.02 x
10° CFU/ml in zebrafish indicated that A. aquariorum LK-25 is a highly virulent strain. A. aquariorum was a
new species originally isolated from ornamental fish in 2008, and widely distributed in clinical and
environmental specimens. Recent reports highlighted the importance of this species in cases of gastroenteritis,
soft tissue infections,bacteremia and peritoneal dialysates in human , suggesting its public health significance.
To our knowledge, this was the first report of A. aquariorum in China. The study will lay a good foundation
for a better understanding of the occurrence and spread of A. aquariorum infection.

Key words: Aeromonas aquariorum; isolation; identification; pathogenic characteristics
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