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B o e o X X E R w AR b R E WO R AR, R X 3N R
ORISR AT EE 2 &S, AT R M DNAR e B BT # {r (gyrB) & H ¥ 5 %
54, PCRYSENFH#TAEER; FR, WREFEMFFEWELE. & A
EHE EMBIER R EHRAUEN L EHE N FHTON, FHRTELLTF
Fl - B (MLST), ERAEINMAFE DR 2 &2 E AL ERE, 24 # 4% HGL-15. GL-17
FGL-18; MLSTH A B 78 =tk & W 3 HST2518; A MFHFHELBREY, HHEMR
M. ZamEEUREE, EWBED R K&, ODsys3 1105, 385 & i
LDso% 1.4x10°~3.9x10° CFU/ R, BB Fth. KA R A ARG HEE 7 K E AR L H0H 5

A ot P T AE B R R ORAT B BE T R AR

KU v kR B, K2, ST251; A4 ¥4

hEDHES:S941.42

W 7K S PR M0 T (Aderomonas hydrophila) } 2 ==
B, BT H Bl (Aeromonadaceae), <,
B TEE (deromonas), T IZ 004G TAKIAREE, 2
5| A f 2552 Bl A M B T ITTLAE (motile Aeromonas
septice-mia, MAS) Y 3= B9 LA, [A] Bt J2 P 4G
XL AT K 2L 2R S W I e Ak . H
HI, WEFEE © 2 Bl R 6 7K A= 3l 1k 9 43 25 15
SIS E, FRETE1989—199 14F W 1]
WA T HI R KA T 5 | AR K S il A D
MAE, 257K FREE R ™ B 2554 R 7, 2009
AR AE 2 [ A BT L L B PN L % P P L DL & S g
o 48 X AR 4k 2 % T MASPY ARk, B
BRI AL 2L FE S 3 5, P K
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g AR B 2E R AT R A E] s AR ik
g [ 7 o Al

LB IR . 10%REH K, 10%HLW,
5% I BEHR B

80 H 4 i AB R B I i (Danio rerio)ll H 7§ 5L
KWK, KK3~4 cm,
1.3 SEBEREREN

MA N BIERATERE FH A Fh A 5350
E AR OB L OMRE . O R S A R, K2
A TLBREARSE SR 5L, 28 °CHE 5524 h; FRHUR
ATV, PRI STl T LB A B 77 3 i — 2
afifk . WK &Ll 5 iR v, AT IR
gefs,,

LRI PR S 3 FHAZ R A PR R T v D
W, W TEABA S LW 621k [F
Fsf b L BT VR 2 AP F LBV AR5 #2356, 28 °CHE%
Fe8 h, b P EE AN R 8 SR 40 0 b T
M. ORERE . BTRLARE . L. ZEmRMR

B AR R A R R A R, 28 °CH5FE18~24 h, W
BB,

gyrBRRY M A RGN Ui AR
BN TR FE 4, TS TR A K R DNAfRE
WERGBW. A7 (gyrB)HEATPCREGI . gyrB I T iF
514535 AP1: 5'-TCCGGCGGTCTGCACGGCG
T-3’, P2: 5-TTGTCCGGGTTGTACTCGTC-3"",
H L A BE /N A 1100 bp, WA Z 15 uL,
AR A2 pL, EFHE5I4451 uL, PCR
Mix#7.5 uL, ddH,ON3.5 uL, PCRY EFLF K
95 °CHIZAE S min; 95 °CAE 130, 59 °CEM:305s,
72 °CHEAH170 s, H3ONMEIA; 72 CCALEAH 10 min,
HUS pL PCRy™: W #EAT BR AR M BE L FLIK , PCR™ Y
[ 5 b A R AR MR B2 /) o
14 ZAIRF545 8 (MLST)

MR Martino % U2IBF 5T 45 5, ke gyrB .
grol . gltA. metG. ppsAFlrecA 645 Z K F| FH
B IER DT R BeY 1 . MLSTSM 7.

®1 PCRRESIMEBHREXRD

Tab.1 The primer sequences and product sizes

EFibE PN FPA1(5"-3") Bk PC FR BORAMbp
target genes primers sequence (5'-3") annealing temperature product sizes
gyrB P1: GGGGTCTACTGCTTCACCAA 59 477
P2: CTTGTCCGGGTTGTACTCGT
groL P1: CAAGGAAGTTGCTTCCAAGG 56 510
P2: CATCGATGATGGTGGTGTTC
gltd P1: TTCCGTCTGCTCTCCAAGAT 58 495
P2: GAAGATCACGGTGAACATGG
metG P1: TGGCAACTGATCCTCGTACA 57 504
P2: TCTTGTTGGCCATCTCTTCC
ppsA P1: AGTCCAACGAGTACGCCAAC 60 537
P2: TCGGCCAGATAGAGCCAGGT
recA P1: AGAACAAACAGAAGGCACTGG 57 561

P2: AACTTGAGCGCGTTACCAC

PCR W A& & (40 uL): 25 puL 2xMix, 2 pL I~
WE51 9, 2 uL FES149, 4 pL DNARAR, 7 uL
ddH,0. JZ R Z %095 °CHiAEPES min; 95 °C7%
P£1 min, #%ME LR JOREEIR A30s, 72 °CHEAH
45 s, 30MEFR; 72 °CAFEMF10 min, HL5 puL
PCR&=W i AT B Ae W BE S FL UK , PCR™= 9 a5

P bV 4 M AR W R A B J1I .

B AS 7 5 AT PF 25 1A% 2 http:/pubmlast.
org/acromonas® ¥ 5, 5 HHE % b 91 kAT
MLST 7, 45 31 154> 48 58 5 A %) 45 o 56 (K A
B R R SR 22 5, AR UCEAT PCR A
J¥ J5 WA 2 SO 1B 0 A5 6 R KRS, 3 i 4
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7 3 PR 75 UG A8 BIMLS TE I R4S B g 55 . #%
& gyrB-groL-gltA-metG-ppsA-rec AW I K 554
HE RS HE 2 BIVAT A5 3] 45 L RS, SRR I 4
A (sequence type, ST), tLHLIE 1% B #1200 5 7
HIAEL,

L5 HO&HmEERE

MR FR G, F S PBS (10 mmol/L,
pH 7.2)¥E %3, ZJ5 HIJCH PBSH#EAT 104% & 4
ke, VT HE 2£5.0%10'~5.0x10° CFU/mL, %
105 Sty —4H, o84, HH—41EN
XFHE . BRXTRELH AN, A AL BE S £f 43 3 4 [R]— vk
JE A 13055 0.02 mL TRV, {45 2 1 400 T 6 43 0 R
10~10° CFU. BRI X B 21 BF 2 A i 1% 74 540.02 mL
PBS. £ KN ML BE D AL T 0, FRek
— 8o BE AR A Bliss T Ik AT BE T £ 2 B BUE
(LDso) M5 o
1.6 =44 BR 7 X e 1N E

S S A% TR B R o 4 T FE LB RS 5 A
128 °C. 180 r/minsk {4 F 55512 h, f#ODgyik £
1.0, FHBff LB R 15 % F5 B H 1 = 10001
B4

TE96-FL 241 il A rr &5 L In A 200 nL A TR 2
FERR P 8 FL, BT BRFL AU A LB 14
Rigedt, K5 96fLM T B T28 cCHEH; AT &
W24 h, 2Ry LIEW, MW PBSHE
PR3, ZJ5 H200 pLHH B 72 15 min, 53 [ W
FI 15 min, FHITA200 uL 1.6% 25 fh e (o
10 min, ddH,OM{PESW ., FF58 4 T A R A
200 pL 90%iP KE VS Wi i 45 i 25, 10 minf5 i i
I 72 L OD 5o 1 1B LA 2 12X 55 B AR 25 0 4 ST
AE 1. SEER b ST AT 3K .
1.7 EahEeNNE

AHREA ML P U TELBIE A 3R
BRI EFR12 h, SRJ5 F IO o 48 Pk D o R
A, SRR BAE R EE A 0.3% I LB A e, A
BREA B = 4117, E 0 B0 LB d ] Bl &t
I J5 PRS- A AE 1) 5 B T 28 CHE i KE F7 46 P 1%
F224 ho KEFR GG I W T D S BN E T o
AR B . SRRk T H A 3K

BERE MK K AR AELBE A 5
B ERIZIEFR12 0, K5 I TCH A 278 3 21t
BRI B AR, R B IS W O 0.5% 11
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LB-H b e LBV AR fE il B T4 12~24 h, &
JEIE [ F28 CCIE M i IR A 15 9724 he B R4S
HA DN E B D GBI TS PO T R R . S
Bk 7 AT 3K

1.8 ZHE MBS =AM R E

i E AR B R R AR LB AR B
FrAE R IR 18 h, ] TR AR BIER KR R ROV
P 2 1.0x10° CFU/mL, 11 000 r/minEs.C>10 min,
K FIE WO 0.22 pmid BB RE LUk L R RS Y b
T Y0 JC T A B R K 7E 96 FL AR P R AT 435 LU A R
WL 3T, [R5 7 BF R B P X B, B
X B A AR LI A 100 pL A BRER 7K, BH 4 X6 e A 4
FLITA 100 pLZEME /K o HL100 L 2%I) e 21 240 it
RA, BMEGIRS, 8137 CHEEH G
B T4 CORF T IE T o LhSO0%ZT 41 ffd 1% fifk %) 75
i A o s B A AR B A %R A T LAY . SRR
(LY W=

FEaipEaagne R T bR 7R LB R
RiFREE B3R 18 h, LB MAES 77 3K A I
P95 2 1.0x10° CFU/mL, 11 000 r/minEs.C>10 min,
# EIEWOH0.22 i JEE Y€ . #F 50 mmol/L pH 8.0
(1) Tris-HCIH A % 85 1 L ] 75.0.5% (wt/vol ) i1 ¥
W, HL250 pLi g 2 15 SF AR B LW W AE2 mL
EPE IR G, RHRE & =417, & T37°C
TERAATAEA2 h, SRJ5 I AS00 nLHIR 910%
(wt/vol)TCAVK#30 min, 11 000 r/minf.(>10 min,
HL500 pL b3 BN A 28R 11 mol/L NaOH, &%)
H200 uL% %% 2= H 96 LAk, I E 55 FL OD 40
B . SC 00 7 T & 3K

L9 ZitFESH

B K A Microsoft Excel 2015F1SPSS
Statistics v20.0% 4 #E47 9 A Ak 3

2 g

21 HREMNEE

PR3N TE 1A 5 19 57 75 R A 25 b 24 45 3
N, a4 HGL-15. GL-17FIGL-18, 3k
PR 2 R YL (55 TR O ¥ 22 FRBAR A AT B . K3k
W LA KB % T ARNT-3553 S 3 Fh T 20 . R
BTREAFRE . B rEIF . S SRR W AE 2 Bl
AL T, 28 °CHE TR 1824 hR &5 R /R, 3tk
W5 S HENI-3S AR ], R B Ak
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Mt 5 R R BRI B, KK, R
WA a Bl . RERE . HEEmE . BRI RESE, 75
WE K U T B AR AR KRR (6 2) . PCRYTHE 3K

B gyrBREN ORI 445 5 52 B (1) . K
PCRy™“ ) ISR, 45 SRR 3RR TR 24 A g K <o
H@%o

R2 OBEWRENEN

Tab.2 The biochemical characteristics of the isolated strains

1k $5FRr  biochemical indicators

[LLS
strains  FAULEE  HZBE  RERE Epai (SIEA(SE I MIKAIR AN Kbt WLEE 55 R IR
oxidase  glucose  sucrose  mannitol arabinose  lactose  sodium citrate salicin __inositol ornithine decarboxylase
NJ-35 + + + + + - + - +
GL-15 + + + + + - + - +
GL-17 + + + + + - + - +
GL-18 + + + + + - + - +
D [T
Notes: “—” means negative reaction; “+” means positive reaction
) M 1 2 3 4 ) ®3 BASERENSLAFTINSE
P P
Tab.3 MLST (ST) typing of A. hydrophila strains

1 500 %—H( MLST %’fﬁg—g[&l alleles
1 000 ——1 100 strains (ST)

1 SERE/gyrBEE 12
M. DNAZ 7B brvfE; 1. WARNI-35; 2. WARGL-15; 3. #kk
GL-17; 4. HH#GL-18

Fig. 1 The gyrB amplification of Aeromonas
M. DL2000 DNA Marker; 1. NJ-35; 2. GL-15; 3. GL-17; 4.GL-18

22 ZMAFY5SE(MLST)

XiF 4 9 3 14 38k B K M T 2R 1T ST2514)
1, PCRY 4 gyrB. groL. gltA. metG. ppsAFI
recA 68 FIEH . B PCR&“=YIN T, SREH It
618 G AL IR 1Y 7 5 $& 3¢ % Aeromonas spp. MLST
45 JE (http://pubmlst.org/Aeromonas/), %5 i/~
BE3RE B 48 ST25 181 (43).
2.3 LDl E

Byt HUR IR 45 R W, 3Rk g B w6
PEL B I LDso 5 2% W MRNI-35MML, $/h T
1.0x10° CFU/JE . MR AR AR5, X 34k
AT E D R B AR (2 4)

gyrB grol  gltA  metG  ppsA  recA

GL-15 ST251 210 214 112 211 221 217
GL-17 ST251 210 214 112 211 221 217
GL-18 ST251 210 214 112 211 221 217

R4 BAESEHRENRDEMNFHBILE
Tab.4 LDs¢s of A. hydrophila strains in zebra fish

BEbE  strains

GL-15 GL-17 GL-18 NJ-35
FIR/(CFU/R) dosage
10° 0/10 1/10 0/10 2/10
10* 3/10 4/10 2/10 3/10
10° 7/10 8/10 5/10 7/10
10° 9/10 8/10 9/10 8/10
10! 10/10 10/10 10/10 10/10
FRHGCE
LDs 2.4x10° 3.7x10° 1.4x10° 3.1x10°

e O RERIRGPE 0 BR, 2 T AT S
Notes: Denominator represents the total number of infected zebrafish;
numerator represents the number of living zebra fish

2.4 SIS B AR
S0 3 458 W 5 45 AL ODsos X5 45 B K 114 A= 4 9k

http://www.scxuebao.cn
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Ko F W

41 %

T B RE 1 AT PEAG (F12) 0 38R 4 B8 7= A= A W
B RE ) 25 & TS5 W HENI-35, H 2R
F(P<0.001); 3#K 2 8] A= 9 9 BT )b e 1 A7
HE—EM#ES, GL-178)0Dsos H 2 3 & T HAlh
28K i (P<0.001),,

2.0 q

skok ok

k%

k3 ok k3K sksk ok

_.
W
1

o
1

WG EE  ODsy
absorption at ODyy;

o

(9]

1

-

GL-18

GL-15 GL-17

strains

NJ-35

2 FEFE7K S B R T Ak B0 A DR PR T AR R
QR B 7] 22 57 W Wk 35 (P<0.001), R [
Fig. 2 Biofilm formation of different
A. hydrophila strains

*** indicates significant difference between the two strains (P<0.001),

the same below

K EMRI S RE HaE LW, SHRE T
BB A T3.1~5.8 mmzZ 7], ¥J/NFS% EHRNI-

IR B /mm
distance migrated

GL-18

@)
B PREBIE - (K 3 e 7 A5

bacterial swimming motility examination on agar plate

35043 B2 I B (P<0.058% P<0.01)(%13), BEHEizzh
RE AR WoR, SPRE TR EE B/ T°5.6~6.5 mm
Z I, 5NI-358L(K4); HHGL-15MGL-175
NJ-354H b TG i 2 1 2% 5 (P>0.05), GL-185NJ-35
ZBAETE B35 M 25 5 (P<0.05). Ui B3R/ B kk 1y
HA RAF28hRE T
2.6 {AEBEIN IR TE

TR TR MR M 1.0x10° CFU/mL, 4RKE Y
Hide BB R R D s i g vk . b, GL-18
ML 55 % ERENI-35HITR], #4201 ¢ 165 GL-15
MGL-170 % ML M1 - 8,

5 TR R B S M LR A R WK, 3R
BRI iA1= 0 B OD o AT F-0.32~0.51, 5 NJ-354
bb 25 S50 2 3 (P<0.01), Ui BH 38K 43 B 1 i A 2 1
it 1 3 P AR (151 5)

g

B TR I 7K 7= % B FUAS A TN AR 24 A R B 1Y)
PEiE, FE KB B R K 7 R A 3 B 28 T
RALBOR B E ., AR, KR
o E AT RRNT-35, J-1R13E E R AT RML09-119
AL09-71 K pcl04AY J& T ST25 1 BRI £k, R 4,
TEBI ST25 1A TR b oy 36 ) 2 AT Ak o A
GEXF I 91 51 A S R D O ML ) o A

3

10+
L skskosk |
I 1
g o
“] T
4 I
1
2_
O 1 L) I ]
NJ-35 GL-15 GL-17 GL-18
PR
strains

(b)
AR R R R B LA

comparison of distances migrated

B3 A EIME7K S B R B AR RO RF s BE
A BRI 22 57 4 (P<0.05), R BB 7] 22 5741 5 3% (P<0.01), Il

Fig.3 Swimming motility of different A. hydrophila strains

* P<0.05 or ** P<0.01 indicate significant difference between the two strains. the same below
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IR P B /mm
distance migrated

@
RARAEER I KR ARIZ B RE J el

bacterial swarming motility examination on agar plate

T T T T
NJ-35 GL-15 GL-17 GL-18

PR
strains

(b)
AN VR R A2 i B LA

comparison of distances migrated

4 TEMEKSPEMEERDESREIIERE
Fig. 4 Swarming motility of different A. hydrophila strains

081 pxs , (R ABEZE R, K 34k B LN 2
. e 7 BEUR 0 S, H b B GL- 1519 26 1l
gé““ ! g — S P 3 5 T HL A 2B B % 2% B BND-35(P<
g§0b —_ 0.01), Mi7EMAN = MR g T, GL-175
Be — — GL- 1S LA AR ) 762 BRI R ) i
=2 02- L GL-1 7R bk 2 B R B A 2k
TR {ER BT B0R 90 25 R4 BT K L
O NS s Gl olis SHRE R A . VP WEIRM, TRk EOR
bk J1 58 ) TS AR A — 5 (A DGPTSR

strains

E5 TEMEKS2EEERBN=IHNEQIENE
Fig. 5 Protease activity of extracellular products from

different A. hydrophila strains

HEATHE, B2 M BUR TR KRR s, H
MLST B S ST25 1 R #k, PRk B ST251 7!
BFFRAY AT 5 MASH) 2 & % PIAH 5% o

g 7K S B BOW HLE 52 4, 95 S B 43
ARG, MO . B E L BEREY R G
ZFEE IR, XS EE ) R RE 8 T R BUm
SRR - R EERFR, W fE
R B PERE K SR TR bR AR K R T
Ao 22 Bl ER I, X LR B 1 RE A8 K i 2 R
HHE, NMEAAEFMERREEEER,
B A, BB L i AL 2L 05, DA S B A TR 5 i
T FAR N BB EALEI AT Y E, 2] LG
T 32 M09 T A A, 3 i EC 3k Sk ML AR B0 g5 AL

A T AG I A 40K R OR WD R B X — A S
P, ATRE-S AR I i 5 A7 T AR 2 A D, TR AR
HORINR 2 BB 2%, A3 IR 147
TE A BE W 2 B 55 B AR B0 1 2230 A 5%

Zi LRIk, AOPTEHE T At X A
S T RO HY O A LA 17 Pl ST25 178 I /K A<
MR SRS, X i 2 T Ak O I K o HIL ] Y F
FE, XF T TR A ] MAS B 2 & AT HA
B, [HAREM,

SE MK
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Identification and molecular typing of the epidemic Aeromonas hydrophila
strains in one farm of Nanjing

CAO Qing, ZHANG Xiangyang, PANG Maoda, WANG Nannan,
FURQAN Awan, LU Chengping, LIU Yongjie"
(College of Veterinary Medicine, Nanjing Agriculture University, Nanjing 210095, China)

Abstract: Aeromonas hydrophila is a Gram-negative bacterium, which is widely distributed in the water
environment. Pathogenic strains can cause sepsis in a variety of aquatic animals. In Sept. 2015, crucian carp
(Carassius carassius) in one farm of Nanjing showed symptoms of haemorrhagic septicaemia. Samples from
diseased fish in three ponds were collected and the pathogenic bacteria were isolated. Three A. hydrophila isolates
were identified based on sequencing of the housekeeping gene gyrB, and named GL-15, GL-17 and GL-18,
respectively. Then the three 4. hydrophila strains were typed using multilocus sequence typing (MLST) based on
six housekeeping genes. Also, all the three isolates were analyzed for hemolytic and proteolytic characterizations
and pathogenicity in zebrafish. The results showed that all the three strains presented hemolytic and proteolytic
activities, and the abilities of biofilm formation in which ODsg5 is more than 0.5 and also had swarming and
swimming motility. And they were highly virulent strains, with the LDs, values of 1.4x10’ to 3.9x10° CFU. This
study provided a basis for control of MAS caused by A. hydrophila in Nanjing area.
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