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—IRNEE D EINEBKSEREKRERF R
X B FFIE

T %, AxX®, #ERET, 2 OE,
5w, g, 1 B, WEE
(1. KEWREHE RS, KEREFRESE & LREERF AL, 7 KiE
2L KSR 24 WG, VIV FE  330046;
3.7 BT RIR TR R A Ly, YEVE & 330038)

116023;

WE: v rm R EEpE e dh kR hENRERERRBSLE, NEFEEN
JEmE 2B E —HRBEFEAIZI. X BEH#AT T HARME. EMFREEFRB LY F
i, ATRPLBREMIE LN HEAELE, FAE#TT2EHANF. £T %
J¥ B A 42 (multilocus sequence typing, MLST)#y R Gt #t L 247 K& A B H o4 4R
Por, #BEENETEWHZENE AR ERE, SKEA10x10° CFU/mLE, xt¥ &4
B, MHER0MANEAN TN EERFIAMY, dFAERXESHERL; A1310%
FEHEAERFHECEINGE ST AEXER, HY S AWMU HREREAS
B, N A22%; 5 EE LA X R IEHSHAR(S15-242. S15-458. S15-591. S15-700)% % 4
Bl —# a3 WBRERASH LA, AI3T0E A7 — A BUR B VI A 23 & 4 (type VI
secretion system, T6SS), # K %t & X A7 VI B i 2 59 80%, #t D vgrGFrvea0109 % F
MR B, Z LR, RETEENE AR ERE FHRAIZ0, §FXERAXRERY
BUREAREXRR, GHSNCRENBAXAERENE VLR, AR FRFE TS
KABBENENFHERAL, EABXKRBERENA R HiefRNFREEMHE—
RWEE, HEBHERFHERET - EE L.

KA B
FESES:S941.4

g 7K S PR (Aeromonas hydrophila)J& X,
A Bl (Aeromonadaceae), <L E (Ler-
omonas), il AFAE T IRAK S MGFE P U2, 2 —Fp
LAY PN — 5 — S RO R A 201 42 804F
R, MSEKE LE. L, SdeEFE2 A
W FRFH HIRAK B R B AT, R &
e e iy B JaL, RN K S R
HAN,

¥ Af (Ctenopharyngodon idella)/& #LTE H (Cyp-
riniformes) . #EF}(Cyprinidae), ¥ ffi )& (Ctenoph-
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ZRA, BEAFEE ST ERWS K,
77 P 7K BRI TR A T R 0 T R R 1 R R
JRZ—. 2014470, EHEXILIEM B HEFRHEG
FHARFET W R AT TR S . 2 3 DA AR 4
ZUR MR AN B AR . S5 IR BOR, B R
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MR AL B RS OO . e A I PR SR B D
WE K IR 0 R EE A S B R E L BUN
PR U 25 W A4 SR 22 R B 67 a5 o B
TGS, FFRDR IR R AT T 2Ny, &
TE ] W8 K R B A A SR 5 L B A At — 2P
TRt —E S %,

1 M5 TR

1.1 AESS

X AU B A AT BEAG 5, DA 1R FE R
3o N AW = o = S e S 2
2 R B KG JE RIZ HE R T BR R R L
T28 °CHiF48 h, W/ R T35 8 5 T IR
AR PR A A 55 H

12 @EES. EEFIESELHERE

VR 2 35 5% DA B8 42 T3 3 5 57 Bh B R TED 8 R
(28 °CHiFR24 Wyl & UR F e A, S8 2 QYL
BER AN R A RRAE s AR SR, ol AT
W 3d o IR B L IR R IR B B R P b S B
9 I g KPR B A 8 0l 8% 3% FE (Aeromonas hydr-
ophila medium, AHM)i{% (28 °CH; %724 h), Kfr
ARG S R . IEEIG IR, Hew LR
AR PRI i D7 %, 0 ol 4 b T A R A 28 E T
WA, FESH CEILHE ARG L ETFN) ©
Ko CN K Bhrie i dan i~ ) VitkAT o
1.3 AR

S T VL PG A 7K ™ i 0T A W e 5%
PRSI IT R . S2E FH A0k FH 12 /R K 4200 mm
LA R R, B R R . o B R T
A SR AL, 28 °CHEFR12 h TG TR AR HER K
i 1) B FE oA 1.0x10° CFU/MLEY . K T i £
SRR X A A SE g2, deke. L
Z LA FEST0.2 mLAY B, X BRALVE40.2 mLIG
PR AEBEER K o B S Y SE I IR AEAE A B SR A
B R LA TG SIAE 0L . 7T 5] R S5 56 41 10 &
FE T I BE B 43 5 Il e 3] g D SR e vy, D) i B
o3 B B BoR .

14 ZPERMNE

S E IR R R, SRR B BUIR O (K-
Bk BEAT20FP R 25 My U I E , S (42
e R AG 6 45 /1 AL ), LAA TR P AR /M Dy

http://www.scxuebao.cn

R T 24 B9 R RE B AR 2R R S UM R A
A My aGR A BR2S R o
1.5 ZEEFENF

DNA# I 2 355 55 T 43 S 42 AT Al
BifgREFRAE, 28 °CHEFR12 h, #/N i 40 R L R 4]
DNA$E BRI & (K& AW TREA R A A,
HL459765) 57 ik Jr 1 2 lUDNAFE Ay PCRAE it DNA
3 1 35 AiE B FE UK RN E ODME 48 22 FT 2 DNAJT 2

ARERFALEE  LHIKE R DNA
Fe it , HCovarisil 75 i DN AR i A3 Fifi HL 4T W B%
KIEZ79350 bpry i BE, T /A ZiDNASCIE 114
A AR BORFHE B A PR F] 1lumina
MiSeqil] 54X 45 2x350 bpHexf I 5 5L AR, X 4 [
HDNAMFF o F K 4 PRE A 4 Velvet version
1.0.8F0 VelvetOptimiserifE 77 M Sk 41 %07,

R AT BOEFE FHRast(http://rast.
nmpdr.org/rast.cgi) X %5 K 20 (19 77 51 17 13 R I I
FKH I REZE M"Y {8 H ProgressManve 2.3. 1414 %
AT G S A VCEC A MREEE A 5 {fHHBLASTn
£ GenBankdE TUA A% H W2 B4l i h 18 R & 1
iff o R R Y D

1.6 EMORNEHHE

MO A LA . 5578 AR R P 1) 25
B FEKYE (Bergey’s Manual of Determinative
Bacteriology ) (9" ed)!""', ( Bacterial Fish Pathog-
ens: Disease in Farmed and Wild Fish ) "} f5 &%
Bl JFEEGHE KT g R, FlE B
R e S DA
L7 HE %R F5 5 8 (MLST)

LB 6ARR R ISR 52, L LR A A
TR B AL1310, AT 62K ME K AL A
T A%t BA ML B (A. salmonicida)CBA10014 )% 51 T
NCBIJE K 2 #4522 (https://www.ncbi.nlm.nih.gov/
genome/genomes/1422) 1 3R 715 44 4% T bk R 40

=B FEZEMLST 1.8(https://cge.cbs.dtu.dk/services/
MLST/)# 4700, it Hedeno., gltB. lepA.
nrdA . nuoL . nusFrpoBixX 71~ 3 KA s Ak 1) 5547
SRR 2SR, WiE 63tRE K TR RS, JIF
3 B L XI5 25 B RR 74~ Jk PR 1) S 5k PR 445 L o
AR B 4 25 (57 1 (5 7 31 S Bkl A HTMEGA 6.0
B b 1 Neighbor Joining Tree )7 A4 R G L T .
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1.8 FHERZEEMSHF

I 7K BRI T 0 DL B T R DR (RO R R
areA . HIMLEILEhyA . AU B R alt
PR A0y 7 2R FE 18 ast) I T6SSAR 56 5 77 3 4
(vasH. clpB. vgrG. vasK. vca0121. vca0119,
vea0118., clpV . vasF. vca0114, vca0113,
vea0112 | veaOlll., vasA. vca0109. vca0108,
vea0107 . HepSF )R H 2] 1 s PEAE MY, T
200 3 RASTI B iU 42 SE K 20, ANCBIH
AR E KPR RN P, i RAST
T BLASTHEAT B g 5 P 45 £33 T 4 266 DR 2 1)
MUFHIEEXE, 3 H R & A AR B S B

2 gEHR

21 REAEENFTERELTL

JT R B A R 200 mm, & HT AT
e Adbfr, BEEHBRR T . L. ALE .
HRERZE . LTI SRtk o A7 26t B
Felfil . BEFRAP R, ARUK R R T L SEAE AR

22 BEALAPBENDBESHEEFR

A f 14 R R R A 34 4 e
TIEBFAE— 3 RS R . 159724 b
B, HEERERBEE . gt . ANEW . b
KR . KSR M, HAZAE1.5~3.0 mm
Lk, WFHFasWELfE4mmA S, KB, B
BLBOA VR s 5%, g5 MAL310(&( 1), & T
4 °CYKA DR AEHEAS 35 H

23 WEFENEVFEMER

BAEFAES BRFR REHARE IR
S 2 UBL R, O ZREAE . BRI

@ (b)

ZEMA QO AR A, BRGNS

IHe e P 1l I B A 3 T SR BRI LA
PRRAE S5 N BAG: B AT E L R Y
P —a, HAEK R, AHME @K
Bigrdkrh, SR ERPRA R, HigraiRh, %
A wAzsh o TR E O, RSN
S, D DR KRB TR e I R IS
LR, A7 A 5 TR M PR i

AR BRI ALE TR, BT &
SEPARAIR B S 25 2R SRR E R PR — B (R 1)

24 SEENEREMN

M T R L PR T IR e f R B, S
2H f1 R YL J5 48~144 he 50T, RN 7
M. BEHEUK . BRI AR, XIEZHAE10d
ELHA N TCFE TS o X Bl IR YL 1 BB T fa R 4T 40
PSR ES, PIRE S 43 2 W] A 3 B A 0L 1R 9% o
By B AT el B %, IR AT IR AR ) 32
LR AL S, AR Y 5L 3
S 56 UE BH 43 85 B o 5| A A YR R £ B T R TR
H A A 25 1 B0t .

2.5 R

K FH B LB G D L (48 R ) vk R R AT
20FhH HPTAE R W 25 R . 28 °CHE 5724 h
Je, DAIITE R EAR R KN AE SR . HARYE20 mm
DL L R R R i B SRR 10~20 mmohy o R UK
10 mmbPA R N2, Z5R W, B EER .
BATIM ., Skfuhie . RV, Sk T me bk
TR PER . SLAWER TR Y A2, R AR
F.OURPIVEAR ., RRERE. TR, kAdh
B SR 245 Py WU (2 2)

26 =EREEMNFREN. BHHEREERESHR
W25 R 2 5 BoR, 108/ Scaffolds

B1 ABIWESEREEESER
@BEIEE; OFEZRPOER; K FEEERER, Hp O F kR R IR 5 R s
Fig.1 Morphological and gram staining results of A1310

(a) colonial morphology of VPAHPND-F2; (b) gram staining of VPAHPND-F2; (c)symptoms of C. idella before and after the attack, and the red

arrows indicate the bleeding points after the attack
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Tab.1 Physiological and biochemical characteristics of
the isolate strain A1310

ek AL310 HEK S

characteristics A. hydrophila
UREAGRAG  lecithin - -
%/l contact enzymes + +
O-Fill: O-F test F F
W BEPZER  glucose, acid + +
HHEIEF=S glucose, gas + +
FBE  lactose + +
Z M maltose + +
H# A  mannitol + +
H#FE  mannose + +
JERE  sucrose - d
FiHifE##  arabic candy + +
FifHifHEE  arabianol - -
ABE  xylose + +
7B galactose + +
1Z4EE  sorbitol - d
LLiZ4HE  sorbose - _
TZFEE  wei alcohol - d
FRIERE  fresh red alcohol - -
AT amygdalin -
Z=HE  rhamnose - -
WIkS  dextrin + +
LB inositol - _
<> 25 AL - -
side calendula alcohol
K#H  salicin n +
JHy-ErTF  biloots - d
B—V-FLBETIEE B-galactosidase + +
W ZF2#  malonate - -
IR SR citrate + +
BERREE  acetate + +
WATRES  tartrate + +
FRIRE:  mucilage acid salt + +
BRAR = - -
phenylalanine deaminase
B fungal sugar + +
74 raffinose - d

http://www.scxuebao.cn

SRR
5 A1310 Vi o\ R
characteristics A. hydrophila
BBE  fructose + +
" melibiose - d
4 —FE  cellobiose - d
R4 methyl red + +
H %P4 ammonium glucose + +
H,S774:  H,S production + +
TEERELIE R nitrate reduction + +
o~ H-D- I T - -
o—methyl-D—glucoside
W indole + +
JREM  urease - -
F&EEAIlE  caseinase + +
HIREAL  gelatin liquefaction + +
VENEE  amylase + +
DNAJ§ DNase + +
SEALEESEES  oxidase experiments  + +
AR + .
lysine decarboxylase
TR IR +
salt—free trypton water
6% AN K +
6% sodium chloride tryptose water
8% AN K +
8% sodium chloride tryptose water
10% AL SRR K -
10% sodium chloride tryptose water
3% AL B H 5 -
3% sodium chloride mannitol
V-P3E%:  V-P experiment + +

e FVERRE; <— BIVERRL; <d” FEETEZE R <O FfL
B, <P KRR < wARR

Notes: “+” positive control; negative control; “d” significant
difference; “O” oxidized type, “F” fermentation type; “.” variable

w_»

(>500 bp), E K N4 773 193 bp, 1K Scaffolds
3446 909 bp, it Scaffolds 537 bp, FFFIGCH
H14°858.6%; N50 Scaffolds| & 41224 058 bp,
N90 Scaffolds{E 466 295 bp.

HERE M 2 E AP b, HE
4 4494 FE R, Hi B A 960 5 B 1 AN B AR O¢
B R EIR, 2L A ESN R 5K
ZH, P R22%; HUE N 52 e PRUFI R I T R
VEHERA RN, 53501°811.4%H110.4%;
AP B L 36 14~ 2 504 R T 25 MARJE P J3E 44~
XoF FME s T 28 24 ) m i 24 PR R (812, R g
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£2 DEREKABIOMNAHIRGR
Tab. 2 Drug sensitive test of the isolate A1310

oy S Fk il Eﬁ/n?m iUt
serial number name bacter'l ostatic ring dr.l{g.
diameter sensitivity

1 HHER 6.62 R
penicillin

2 ARS3 12.74 I
erythromycin

3 FEER 23.8 S
kanamycin

4 kst 19.04 I
ceftazidime

5 Wiz PG A 24.04 S
piperacillin

6 KAFR 15.76 I
minocycline

7 PRKEHR 22.18 S
gentamicin

8 ARV 7.82 R
carbenicillin

9 Skt 12.66 I
cefuroxime

10 TR 26.02 S
amikacin

11 EQEAN 10.44 I
doxycycline

12 KA E 7.12 R
cefradine

13 R TS 6.62 R
ampicillin

14 BN 10.32 [
tetracycline

15 S F R 19.28 I
cefoperazone

16 Sk At enk 6.96 R
cefazolin

17 PN 6.84 R
oxacillin

18 WER 19.18 I
neomycin

19 Pl 20.84 S
ceftriaxone

20 K 6.64 R
cephalexin

B EAEREAHLN BR6 mm: R4, S BUK, Lo
Notes: the diameter of antibacterial circle includes a diameter of 6 mm of
the drug-sensitive paper; R. drug resistance, S. sensitive, I. intermediary

FRFERADHD .
27 HEEZBMNRFIDE

A SLEd FIMLST 1.8(https://cge.cbs.dtu.dk/
services MLST/)Xf 640k i i 474047, If-{di HIMEGA 6.0
BAFHIN-TE, 263 Teno, giB. lepA. nrdA.
nuoL . nusFrpoBiX 71 Z WM R 5 LB W
(&13).

RBERBEW R, A R K SR MR
FEAIBI0R N —RE, HAEEHHEE CBA100

HABImPmAEEE, Wik et e, F
Wt R A1310)8 TFE /K MR o 631K Mg /K <R
B o M A, TR IT R B BRI 2 A
PE, 384 R EE TR MR A LS B A AR A R
MRS, Wk sk A EMSEE; [ 5
TR 1) SR TR AL 45 95 [E 73 B Ak S15-242 . S15-458
S15-591., S15-700F14L X A 131044 B 58 — KR
X5 U3 A — K P 4Bk S5 [ 4) B (48 AHDY .
50 AHDY. 52 AHDY. 56 AHDY). 3%k &3 74
B (M052, MO053, M062)., 28k 55 [E 43 B 1
(AL97-91. MNO98-04)F12#k T VG W43 B 1 (14
116), Zrnltly a2, Ha R H & 1tk
Wo T2 EEEMFRKESTT RN, g
AR M TR H AT = B s 2R . AR S
HHATEALZ10E T2 KM, S8 B (letalu-
rus punctatus)3 [E 77 B FR(S15-242 . S15-458,
S15-591. S15-700)7E4 X R ik, S KRZH01HE

2.8 VIR BRGHEISHERER

BT A3 1000 7 ¢ 8% , 3 o % 25 ) JE A 3k
FIRUT I A R #e, R Y aerA . hivA
ast. alt%5 8 J)HEKORSY, 5 93 W &R S (type
Il secretion system, T3SS)AH I HFE A (acrl . acr2
S)BIRE AR R, TS VIZY A3 &R S (type VI
secretion system, T6SS)AHICHIEE Sy FEHN AL T A
SEREIYT6SS, ZH UL 73 i 22 48 1Y 75 ) B& K 43 S
A7 F 1 B 5 1 scaffoldsA131001000001.1, A1310010-
00005.1, A131001000010.1, A131001000012.1 .
A131001000018.1, El4HEiL R HEA 13105 75 4k
AR T 4 Y SRR Y A TOSSH 26 B 1 JE R 1R 3%

GER NN, HHRAEA13100 & A /0 80%HY
SERETOSSIT T .08\ H, B —BvgrGHl—
Btvea0109K:[H . ZC1FIS14-4528 4 24 <7 1Y
T6SSHIKFEH K, MI-18 — 1 5EHET6SSER
A, S14-6901E W T ik = K 73 #% 0> T6SSHE A
(YA (] 1 SIF  BE

3 iR

I K BRI TR AR R — R SRR RO TR, 2 IR
IKFRIE ) AR R 1, R H A
F - (Paralichthys olivaceus)" . #l(Carassius car-
assius)" . W3k (Megalobrama amblycephala)'”
rRAE ¥ (Pelodiscus sinensis)'™5% , ] 558K F=5hY)

http://www.scxuebao.cn
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Xof K v R B2 1 52 14 2 )
EIPN 71 e g i 2 3P

colicin E2 tolerance genes(4)

colicin V and bacteriocin production cluster genes(10)

W B lysozyme inhibitory genes(1)

ZHAEERMZ  MARZEK B multiple antibiotic resistance MAR locus(1)
m HFEASFEER  copper steady state genes(9)

JE7 /K fEZE  bile hydrolysate genes(3)

m GEERIEPIAER  cobalt-zinc-cadmium antagonistic genes(12)
B RIEJEEEE  mercuric reductase genes(1)

K AR U T S 24 ) 1 i 24 4 e
m HUHFER  arsenic antagonistic genes(4)
m i} 52 3L copper tolerance genes(11)
m S-N Wi fEREE K] beta-lactamase genes(2)

resistance genes to fluoroquinolones(4)

i 5% A4 B P 4 chromium tolerant genes(1)
Z Y AN R multidrug resistance efflux pump genes(21)

SSUMZ M A4 2 11 )77 K& SSU ribosomal protein genes(4)
Z 5DNAY BT T /19T Mycobacterium virulence operon involved in

DNA transcription

= MRS SRR AV & RN BT BRI T  Mycobacterium sp. virulence operon
possibly involved in quinolinate biosynthesis(3)

LSUMZBEMRE A iZEE  LSU ribosomal protein genes(3)

2 Gene OntologyI §8 7% T A131055 71 5 B 11 46 55 £ 43 %5 EL 51
Fig. 2 Gene Ontology functional notes of A1310 toxicity and defense related genes

SUPEMOMNAE , S BN ME S E S B R EB A K 5t
e SR AR . ASHIF 5 DN EL AT AR o o AR 1) A
FAURFAE . CEAE . IS B RN E R, X
MR AT T W LI TE SRR AE A B e
G RIBAEY) EERE I S N TR L8, 45
G 7B R oA 2, FE SR AR FL A
H I DS IR £ 9 T R SRR L R R AR
& 114 8 7K A M TR

X B B AT o1 o A, DUAE Tk — 20 7
23R AT R R R AT R R BT
16S rRNAZKE F 11 5 BE RS, 16S rRNAFE H ¥ 51
Pk KGR TR A o BB 5, ASE T
HEA T N R R 22 ) 1 23 B R AR AF 55 2 TTMLST
BAREE 8. EEES . A, HdE4e
BRALEE N7 5 A AR N R, U # )z b
FH R B o3 BR800 < B s im0 O ik
JE— P ST U W s AR R AL S T R R
AR5 F KO 0K Ao 19 B Bk EE AT 20 25, ET
B B s AL AR C R, Haan, B X FRE KA
PR A E AT MLST A3 AT A 58 4 20123, AR S g it
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IR A 13105 BE 5 S 6 5 [543 25 Bk (S15-242
S15-591., S14-458, S13-700):E%4 K Rfkir, 5
REHH E B R R GO R BT, AT fE it
R AL31028 35 FE 43 B bR R PR , 4545 T6SSHH
KT R A S AT, A131051-109T6SS+ 43 4
o, H_FHALESm b E g K2, mikn]
I [R] 5 5 R S 3 R A AR

(] EsF, A, X g 7K A T 2 A1 2 ) B0 1A
T AL ZREE AT TS HE M ol i X o g
PR HEA T U 810 e e i3 ke, R LI T i aerA
hIyA . ast. alt553 7] 3L ARSF, 5 T6SSAHH G
W EE ) B T A E R T6SS . T6SSJE T4
W RE S K2 —, YRR LB o W R ¢
BCR T B ST R BRSSO B 6 204y Wb — S8 B
PEBT R 3 0 - DA R TETE RN A . B
F /O 5 19 2R i i TR 2 B0 B AR
T EAZE B4, R 208 200 50 i R 40
o K 33 26 B0 TR T 40 6 31 4 B 2% 1 3R T B
HHe iz A A e EAR ™ W RS
J& TSN T2 —, 405 0T LU G o i &R
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MOS53 (34 waterfall/Th i 75 1. Malaysia)
IM062(3Aii waterfall/Zy k75 T Malaysia) \
IMO52(#:47 waterfall/ K 7 IF. Malaysia)

Ah-HSP (Ifil#{ blood/". i Brazil)

AL06-06(-[H USA)

MO23(##A7 waterfall/Z 5K 74 JF. Malaysia)

NF2 (IR clinical/25[H USA)

FDAARGOS 78(31# stool/3% [H USA)

CIP107985(-/-)

48AHYD(-/3:[H USA)

SO0AHYD(-/3% & USA)

52AHYD(-/3£[E USA)

99 | 56AHYD(-/22[H USA)

RU34(-/-) . cluster [
RB-AH(F-3E soil/ %K /5 . Malaysia)

AL97-91(%' Ak Oreochromis sp./9%[H USA)

99 MN98-04(% i1 Oreochromis sp./5%E USA)

93 a0 TN-97- 08(&1%: 8 Mola mola//F'E: 1 China:Shanghai)

99 1 14(JEMEY peritoneal fluid/ 3K 76 . Malaysia)
T 116(/H 71 bile/Zy 5K 75 1. Malaysia)
KORI (LW #R 44 mangrove plant/F[H: |~ % China:Guangdong)
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Fig. 3 Neighbor-joining phylogenetic tree based on MLST analysis of 63 strains of A. hydrophila

The numbers in parentheses from left to right in the figure are the accession number of the strain in NCBI, the source of separation, the number of

branches in isolation, the bootstrap value
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Etiology and genomic characteristics of an Aeromonas hydrophila strain
isolated from Ctenopharyngodon idella

WANG Yi', LIU Wenzhen?, FU Songzhe ", WU Kui°,
XIA Yuging', HUA Xintong', LIUYing', OUYANG Min*
(1. Aquacultural Engingeering R & D Center, Dalian Ocean University, Dalian 116023, China;
2. Institute of Supervision and Inspection on Aquatic Produce Quality of Jiangxi Province, Nanchang 330046, China;
3. Nanchang Center for Disease Control and Prevention, Nanchang 330038, China)

Abstract: In order to determine the pathogen and pathogenic characteristics of Ctenopharyngodon idella
haemorrhagic septicemia in a farm of Nanchang, a strain of pathogenic bacteria A1310 was isolated from the liver
lesions of the diseased C. idella. The phenotypic characteristics of the isolated strain A1310 included the
morphological characteristics, physiological and biochemical characteristics, pathogenicity, susceptibility test. In
addition, the whole genome sequencing, phylogeny-based on multilocus sequence typing (MLST) and virulence
gene were examined. According to morphological, biochemical characteristics, the pathogen was identified as
Aeromonas hydrophilia. Artificial infection experiments showed that it is pathogenic to C. idella after being
infected with the 1.0x10° CFU/mL bacteria strains culture. Antibiotic sensitivity test using 20 antimicrobial agents
showed that the isolate was resistant to 7 antibiotics including penicillin, but was sensitive to 5 antibiotics
including Kanamycin. The A1310 strain genome sequence contains a total of 96 genes related to toxicity and
defense, and most of them are multidrug resistance efflux pump genes, about 22%. MLST typing showed that this
isolate was genetically related to the American channel catfish isolates (S15-242, S15-458, S15-591, S15-700).
Moreover, the comparative genomic analysis showed that A1310 has at least 80% of the core proteins necessary
for a complete T6SS, lacking a segment of vgrG and a segment of vca0109. In conclusion, A. hydrophila A1310
from C. idella was genetically related to the American channel catfish isolates genetically and contains multiple
reported virulence genes of 4. hydrophilia. This study broadened our knowledge to understand the biological traits
of A. hydrophlia. This can provide some reference for the effective inspection, prevention, and in-depth study of 4.
hydrophilia, and it has some significance for the prevention and control of C. idella disease and will be a basis for

the disease control during C. idella culture.
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