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1.1 SEIeHRF#st

RIREREART A T AR B M X3R5,

R 100~200 go EZRER R AMRPAF. B, H
G HBLAERLET,

it BFE 24 22 68 (100~150 @), H1 A LT A 2 7K
FRIA s wl R AL
1.2 FEKH

KT DHSa ARSI B R 5% 4RIl
TR A A AR A S AR T N PRI
WA R w]; EEIC Agarose Gel DNA Purifica-
tion Kit Ver.2.0. DNA Taq fiff . dNTP. BRI NI
fii . T, 3%/ . DNA 437 Marker N5 A9 TAE(K
A RN F F= fh; Plasmid Mini Kit I 4 Omega
ONHE]E L ANEFENZH DNA $RBGRH & [ RAR
AR A BRA EL B b S5 AE OG0 I A A
BHEA AT,
13 REEMNSBSESRF

BURSR R ACHS, DUJCHERERU . B . A
21, HERITE 5% FEIIEE I, 28 CHEFE 10 d, i
PO R BV a1 %, RIS A i T2 80
g2 AEBER T A SE N TR YL S5
14 REREEESUE

WAtk B RR RN T 5% 40 2 I BB P e,
28 CHEFE 24 h i, WESETEFFIE . S22 [,
2 B SR A A, IRl i A T ik T 2
TRV, 248 2%MEE IR Yy, 7E Philips CM10 AUi%E
ST HBDES RARTE & KK
15 mEEELESMLEE

Al Ak AR AE ISR B 28 CHEFE 24 h, AR
HL YA E R, R ATB RS 401 H sh % 21U
(% [# Bio-merieux /A H]) ID32 STREP %% RikA 7
YN S AE, JF I FH 20 B A= A ol it 4 48 E A T A TR
)RR B AR AR, 25 0 25 S ISR [12-13]
AR o HI BT T R R D 2%
1.6 16S rRNA 7 gyrB EREFFINES 5

DNARY IR 4 b A4 B LE AR 28
HiFi24 h, 280.65%JCHAE R K PERE S 1.5 mLEg

L, 12 000 1 /min B0 1 min, 7 B, SR
LR DNA $2 Ha 5] Gk B 45 32 B i 3 1A
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ERFFIHNPCRY BEMF  HHEGenBank
R 16S rRNA JE F 1 gyrB 3 % 11
PCRY™ 4514, th i TAEY) TREE ARG BRAH]
A, TP HE16S rRNAKLA (Y F 37514 N PSF:
5-AGAGTTTGATCCTGGTCAGAACGAACGCT-3',
N 51 % M PSR: 5-TACGGCTACCTTGTTACGA
CTTCACCCC-3'; ¥ 1 gyrBX: A b 51 ¥ HPYF:
5-GGGGTCGGTGT CTCGGTTGTTA-3', Fiif5|4¥)
HPYR : 5-CACCC TTGCGACGAGTCATCT-3', Lk
P A DNAH R, 4 TPCRY 3G, K 451F
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2 %
21 HAEHNSTE

I a2 BURE S BRI AE 5% 4R I F Al b
28 CHiFR 24 h FIRE B —mTET, B9t 10 d
AIHERI AR ISR WS IR IA B TR T . PkiL 24 h
BRI R U Tl Ak RE %, M fa ke i vp oy
2 RIP, g5 WL-1, WL-2,
2.2 BRI ER £ B4 LIS

IYESTRTE 5% #E M35 28 CHEFE 24 h I
& EAR N 0.8~2.2 mm, KA, R | FE .
MR, REDGH, hBEEST, B-IF I L5 [RYL A,
I AL AR (B 1), HUBE T EE, KB
AR . B AR E, K/ H(0.3~0.8) um x
(1.2~2.2) um(/& 2).,

1 BREARBREENEZREERA
Fig. 1 Gram stain of pathogenic bacteria in diseased
hybrid snakehead

E2 BREAXBHRENESHERRA
Fig. 2 Transmission electron micrograph of
pathogenic bacteria in diseased hybrid snakehead

A FRAE AR E BoR, A TR AN R, K
GAMRBUK il . W iEnE, FZE0E, el e, Lot
T KT SRR RES . BTHLAbE . RS .
FET . HERBERE R 1),

x1 SEERREIEEWHE
Tab.1 Biochemical and physiological charac-
teristics of the isolated strains

WETH  identified items WL-1  WL-2
SAALRE oxidase + +
sensitivity to O/129 (10 pg) R R
sensitivity to O/129 (150 pg) R R
6.5%FA LA growth in 6.5%NaCl -

WA BEr=IR glucose, Acid + n

LM esculin

K#H salicin

AR IR lysine decarboxylase

L-Bi 1A %% L-Arabinose - _
FE AR RUK B arginine dihydrolase + +
HEME sucrose

BEHLR indole

H & mannitol

BB REE ornithine decarboxylase

24k B cellobiose

f4=pE rhamnose

JLEE myo-inositol

| 4 3AERE adonitol

F M maltose V.P + i
D-PTH % D-Arabitol
T3 trehalose + .

41 phenolsulfonphthalein
P10 hemolysis

Vb BRSO - BAYER B RACHE.
Notes: +. positive; -. negative; R. resistance.

LR HIAEARINE K ATB R EE40T# H 3% E 1Y
(ID32 STREP)/HTIZEIR, W14 e 4y B AR R &F
R R
23 EBARFISTERELZERIEE

2514 PSF F1 PSR §" 1 2 3B HEHRAY 16S
rRNA FE[H, B3R EN 1 407 bp M B, 451
¥l PYF Fl PYR 34 2 D& RRII M gyrB &
K, YR8 9 800 bp 2243 1Y H B, 41 e X 43
Bt A s FIeAG I £ 2 A P bk 16S rRNA. 5 [T [m] Y58
PR 100%, 5 GenBank & SFRETASF BN
(HQ407423) [A] ik fe =i, A1 99.9%; 2 AR AY
gyrB FEAEJETE N 99.7%, 5 GenBank &SEH
EHARF A R (HQ731455) W B A v B2 [R] AR (>
99%), I WL-2 fENICRE K, B H 16S
RNA FEHFHIH gyrB FEH 741 %] GenBank, %
54350 1JQ319029 1 JQ319030, A4 WL-2 B
Pk 16S rRNA Fl gyrB JE[H ¥ 415 GenBank % 5
() B SR T R T 4 43 0 T R AR, 4
REIR, WL-2 W SRR MR —i%
(F 3 FIE 4)

http: //www.scxuebao.cn



1122 Ko F R 36 &
43 WL-2 e S UL T &
I(J[}l__.;__g,;,bw;,'; HQ407423 g2t 'fljﬁJ\g% E/‘Jélﬂ 5%@% ﬁ;,j._? N ﬁi’fh*jﬂi‘l‘&'_*ﬁ lﬂ o

A.shubertii X 74682

[,-I.l'w’o.i'.r:'i F1940802
61—A.veronii JF490069

0.001

A.salmonicida AM296504

|,-J‘..\'abmmic’ida HQ283362
100]4.caviae ABO347760

A hydrophila subsp AB680138

3 NBEHWL-2 5EtREARMSERE
16S rRNA RESHTHILE
WAL EE Y B R B, ARES 1000 1K,

Fig. 3 Phylogenetic relationship among the Aeromonas
species based on analysis of 16S rRNA gene sequences
The degree of confidence for each branch point was determined by

bootstrap analysis(1 000 repetitions).

24 NIRRT

SYESN 2 RN DA A T S S N T s S
K, SCIOZEIR LR 2. ST (1 < 10°%, 1 x
107 CFU/mL)AI AR AL5E 2 KIF4h H BLE
T2, AT RIE A DR E K, L EM R,
WETCREEATREAR, I S e T 5 3 KAt
T A3, IR T i 30 8K &0 fa A 4B ) 2%
SEREIR (B S), WERZE 7 R, RILT- ikt
PR EERER . IBGgn fa i g AR

25|
N TR 7 1 45 8 ) T R PO R A B 2% 58
%, AT SIVIERALBIRER, PR TG5>
BEREMIES | AR AR, 28 ok B P e

A
99— A.aguariorum EU268454
6311 4. hydrophila AB473160
100 A.hydrophila AB473072
96 A.hydrophila AB473174
99 |: A.punctata DQ411479
100 A.punctata GU205206
—|—7 A.tecta A1964955
100 A.eucrenophila DQO665880
46| A.simiae AJ632225
100 |~ 4 veronii AY987540
A simige AJ632224
A.schubertii AJ868402
ooy |Wh-2 e
, S{H A.schubertii IIQTJH:::\
0.01 A.schubertii HQ731454

B4 sEkWL-2 SEMERARMSEMEE
gyrB EEB LI AIER
WAL BE Y H R A, AEEE 1000 K.

Fig. 4 Phylogenetic relationship among the Aeromonas
species based on analysis of gyrB gene sequences
The degree of confidence for each branch point was determined by

bootstrap analysis(1 000 repetitions).

T2 HEEHRALBRRINLGER
Tab. 2 Artificial infection results of the isolated strains

b s -~ RITIETERU %
bacteria strain IR /(CFU/mL) Ko accumulative death number PET=H/%
L. concentration number mortality
injected 2d  3d 44 5d 6d 7d
O(%} H& control) 10 0 0 0 0 0 0 0 0
1x10® 10 0 3 4 5 6 6 7 70
WL-1
1x107 10 0 2 4 4 4 5 6 60
1x10° 10 0 0 0 2 3 4 5 50
0%} control) 10 0 0 0 0 0 0 0 0
Wi 1x10® 10 0 3 4 5 5 6 8 80
) 1x107 10 0 1 3 4 4 4 6 60
1x10° 10 0 0 0 2 2 3 5 50

5 XRRAZATAEXETER
(a) FASRKIRAACEY; (b) N TG R A 3c il .
Fig. 5 The diseased fish with symptom of sarcoidosis in liver
(a) The natural infected Hybrid Snakehead; (b) The artificial infected hybrid snakehead.

http: //www.scxuebao.cn



7 34 X1

A, AF R (BEES @ x D8 &) PNIEISEE IR I B . S SRR 1123

25 ZHELKIE
I3 B TERRT SRR . IR R L BRI
R PORRE . 205K WRmMZH . wEib e .
WP R . BN, FIBER . KRR Rl
W KRR 14 FEUER, XIEEHR . R
M2 Rtz (% 3).
#*3 HEEMX 16 MIAYIRBURYE

Tab. 3 Chemotherapeutants sensitivities of
the isolated strains

25 T I St
chemotherapeutants contents __sensitivity
WL-1 WL-2
HHZ G penicillin G 10 R R
ZRMEPIAK oxacillin 1 R R
Sk famentk cefazolin 30 S S
JRKBEZ gentamicin 10 S S
BEFF 2 streptomycin 10 S S
PUFR 2 tetracycline 30 S S
B>k A amikacin 30 S S
1% %K erythromycin 15 S S
kA Z A nitrofurantoin 300 S S
WP AL norfloxacin 10 S S
WHAE ciprofloxacin 5 S S
SLAIZS cefalexin 30 S S
FIREE kanamycin 30 I I
%3EVP A lomenfloxacin 10 S S
FIFFF rifampicin 5 1 1
KWEFZE spectinomycin 100 S S

T SR L &S HUR; RyHE.

Notes: S.sensitive; Lintermediate; R.resistant.
3 itie

ASHIETE N FE I A SR N 0 1 B B bR, R
B FRIEES | ERAEPAAIEbRINE, 456
16S rRNA JE[ | gyrB K& A7 41 7047 X 1 TRk ik
FT8E5E, B %I B WO SRR MR . AT
SIS0 e B v R B A 1 R AR S A
SRBFAEARAN A, U > B o SO . Rk, Al
DA RE &7 P T A 23 S 5 P SR 2851 30
TR o

o | LR A 2 255 (R0 DA TR R
SRR, T AL, iR R
UTAE R SR BT 0 2 UL R, TR R A,
FETZRK, BRI TRFE 5 i Ak,
PR BN IR R M, B, TR R
B OFFIE . BUME L GO UE L B LA SRS R IR
J T NG T T AR TP A R
Wi R R S RS 1IRA BT AN TF] 24571

FER FERINEN . M. BRI . 3
B G IRANTE TG 1 SR IRIE AL, & ]
B, TS QRS Y Wik 2% A PR IS M, HEIE
WA LUE Y (s, HAE A K, #
RN e WIHLR I BT A 2% T LT 40 e W2 1], 78 37
FE LR P B R XA AR, AT AR 1R

T Bt — A B8 U TR B AR R, A 9T R
T 16S rRNA JE[H | gyrB JE[H X2 B B R AT
DNA 73 T%5E . 4 16S rRNA LR H A = {4
SR T BT R FH T TR R o AL R S [ Al ]
) 16S rRNA JE R & HATR & 0y R IE e, Rt
16S rRNA % H3E H &8 K& DL 150 28 FA 1) 55
G RUEE, KT ARG R W 4N B R TR 43 B
BAG T EE X 4T ARSZEG 16S rRNA 5 [ 1 43
Mras R S RIS WAREY 16S rRNA ()7
51 5 B HVET A 4 S B Y TR R R R, S
99.9%, {55 [A]J& A~ [\ A (%) T bk [] 3587k o A v 3k
98.9%, HILAHIFEE—5 8T T gyrB 3:H . gyrB
HHNJE TE5WEH 5 DNA &l BRI &R
BRI MIE A MISIEN, S0, SR b
HRAETE, 4ufih DNA el B WA, gyrB
XTANTE DNA B4 AN HIAR F S, PRAS (B I ¢
F 56 DR ) 7 8% 9F BB Tz B R 9 1 e ir 5
DNA 758 [ IEAE AT A e — 80k, maok
Bk A0 B ZR 50 % B 43 H B A e 2 e U200 AR
R B R WL-2 19 gyrB KR F41 5 0 5047
AR AL R B IR IR 99.2% LA I, 5[] J& A [H
ol o T [ R AR T 90%, R A i i
IR,

AL B TR T K PR SR A Y B e A B ik 1Y)
PRI P22 e g i B i B A R T IR 5
A TR A 2T Y, AR R A AR A
KT Bl O A IR gD, AR e AR Nk
(Trionyx sinensis)JE 2 ik 23 85 21 i &7 10 45 < A M B
RE ] R e fi e e, OF P EOHAE T AR AR
K EFAA RS M TR 3 BOR 4T A8 Sk fa (Garra rufa)
FET- R SR R, H AT R WA EF A AR A R R 5
LK 7= Bh P 81 s B A 4GE o ASRIF 7T 1 YRR A
T PR R T 5 | A s 8 P 2R S T, A
IR S & B2 R i I B A AT AT RE R B
AR, &Rt el e, %o 242 6 HLA 45 v B0
PEREIENE . I, dE— 25 R I i A it e
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Isolation, identification and characterization of Aeromonas schubertii from
hybrid snakehead (Channa maculata® x C. argus &)

LIU Chun, LI Kai-bin, WANG Qing, CHANG Ou-qin, LIANG Hui-l,
WANG Fang, PAN De-bo, SHI Cun-bin, WU Shu-qin’

(Pearl River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510380, China)

Abstract: Hybrid snakehead (Channa maculata® x C. argus 8) is one of the most popular species cul-
tured in the areas of eastern and southern China. With high density culture and rapid expanding production,
problems of its diseases become more and more serious. A disease with white spots in internal organs of
hybrid snakehead broke out in Fushan and Guangzhou in Guangdong Province in 2011. Bacteria pathogens
were isolated from diseased hybrid snakehead cultured in pond. Two bacteria strains with strong virulence
were chosen for identifications. The morphological, biochemical and physiological characteristics of the
two isolates were studied by using conventional method, ATB Expression System(ID32 STREP)and other
assays, and the characteristics of the isolated strains were in accordance with those of Aeromonas schuber-
tii. Molecular analyses of 16S rRNA and gyrB genes were used for further identification. BLAST showed
that 16S rRNA and gyrB genes of two strains possessed high similarities with their counterparts registered
in GenBank and with each other. The virulent tests were carried out by using the pure culture of the iso-
lated strains artificially infected hybrid snakehead, and the result indicated that the high concentration of
bacteria (=1 x 10’ CFU/mL) caused acute death, and infected diseased fish displayed symptom of sarcoi-
dosis after three days, while the control group showed no signs in 7d post-challenge. The morphological
and biochemical characteristics of the re-isolated bacteria from the artificially infected diseased fish were
the same as those of the original infected bacteria. Antibiotic sensitivity assays showed that among 16 an-
tibiotics tested 14 were sensitive,and 2 were resistant.

Key words: Channa maculata ¢ x C. argus &; Aeromonas schubertii; 16S rRNA gene; gyrB gene; bac-
terial identification; pathogenicity
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