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ISOLATED, IDENTIFICATION AND CHARACTERIZATION OF
AEROMONAS SCHUBERTII FROM SNAKEHEAD

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

Abstract: Hybrid Snakehead (Channa maculata? x C. argus3) is one of the most popular species cultured in the
area 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 learned by using
conventional method,and other assays, the characteristics of the isolated strains were in accordance with those of
Aeromonas schubertii. 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
isolated strains artificially infected Hybrid Snakehead and Largemouth Bass (Micropterus salmoides), the result
indicated that the high concentration of bacteria (=1 x 10’ CFU-mL™") caused acute death, and infected diseased
fish displayed symptom of sarcoidosis 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 antibiotics tested 14 were sensitive, 2 were resist. This is the first report that Aeromonas schubertii
was found as the bacteria pathogen causing sarcoidosis of cultured fish in Guangdong province .
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16SrRNA  gyrB

1
1.1 100200 g
100-150 g
30-50g
1.2 DH5a 5%
Agarose Gel DNA Purification Kit Ver.2.0  DNA Taq
dNTP T4 DNA Marker
Plasmid Mini KitI =~ Omega DNA
1.3 5%
28 10d
1.4 5% 28 24 h
2%
Philips CM10
1.5 28 24 h
[12,13]
1.6 16SrRNA gyrB
1.6.1 DNA 28 24 h 0.65% 1.5
mL 12000 r /min lmin DNA
DNA
1.6.2 PCR Genbank 16STRNA gyrB
PCR 16SrRNA
PSF  5-AGAGTTTGATCCTGGTCAGAACGAACGCT-3' PSR
5'-TACGGCTACCTTGTTACGACTTCACCCC-3' gyrB PYF
5'-GGGGTCGGTGTCTCGGTTGTTA-3' PYR
5'-CACCCTTGCGACGAGTCATCT-3 DNA PCR
96 3min 94 30s 55 l min 72 2 min 30
72 6 min
T DH5a
Plasmid Mini Kit I EcoR Hind
ABI PRISMTM 3730
1.6.3 GenBank Blast
GenBank
MEGA 4 N-J
1000
1.7 24 h 0.65%
1x10° 1x10"  1x10°CFU-mL"
0.2 mL/ 0.1 mL/ 10 /
28°C-31°C 7
1.8 5% 28 24 h

[14]
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Transmission electron micrograph of pathogenic bacteria in diseased Hybrid Snakehead
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Table 1 Biochemical and physiological characteristics of the isolated strains
WL-1 WL-2
Identified items

Oxidase + +
Sensitivity to O/ 129 (10pg) R R
Sensitivity to O/ 129 (150pg) R R
6.5% Growth in 6.5%NaCl — —
Glucose, Acid + +
Esculin — —
Salicin — —
Lysine decarboxylase — —
L- L-Arabinose — —
Arginine dihydrolase + +
Sucrose — —
indole — —

Mannitol — —

Ornithine decarboxylase — —
Cellobiose — —
Rhamnose — —
Myo-inositol — —
Adonitol — —
Maltose V.P + +
D- D-Arabitol —

Trehalose + +
Phenolsulfonphthalein + +
Hemolysis + +

: ‘(+”[| D ‘6_”[' D GCR”:

Note: “+”: Positive; “—”: Negative; “R”: Resistance.
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Fig.2 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).
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Fig.3 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).
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2.4 WL-2
2 (1x10° 1x 10" CFU-mL™) 2

A B C
Fig.4 The diseased fish with symptom of sarcoidosis in liver.
A: The natural infected Hybrid Snakehead; B: The artificial infected Hybrid Snakehead; C: The artificial
infected largemouth bass
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2
Table 2 Artificial infection results of the isolated strains
/ /
Infected CFUmL Accumulative death number/ind 1%
animal Concentration number 1 2 3 4 5 6 Mortality
d d d d d d
1x10® 10 ( 2 4 g g 6 80
Hybrid 1x10’ 10 C 1 2 4 4 4 60
Snakehead 1x10° 10 C C C p p 3 50
0 Control 10 C C C C C 0 0
1x10® 10 ( 2 2 ¢ & 8 80
Largemouth 1x107 10 C 2 2 4 s 5 60
Bass 1x10° 10 C C C 1 3 4 40
0 Control 10 C C C C C 0 0
2.5
14
2 (
3 16
Table 3 Chemotherapeutants sensitivities of the isolated strains
Chemotherapeutants (ng/ ) Sensitivity
c ;
ontents (nLg/piece) Wi Wiz
G Penicillin G 10 R R
Oxacillin 1 R R
Cefazolin 30 S S
Gentamicin 10 S S
Streptomycin 10 S S
Tetracycline 30 S S
Amikacin 30 S S
Erythromycin 15 S S
Nitrofurantoin 300 S S
Norfloxacin 10 S S
Ciprofloxacin 5 S S
Cefalexin 30 S S
Kanamycin 30 1 1
Lomenfloxacin 10 S S
Rifampicin 5 1 1
Spectinomycin 100 S S
S— — R— .
Note: S-sensitive; [-intermediate; R-resistant.
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