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NaChUEMi . VERARRSY . TEETAE I, KR IR B2 1T
TEAS R AR, 325 H Buffer A B4 5 fHEAAFR(5x V),
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Fig.1 The effects of different strains to Aeromonas veronii
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AR, P e Tl R 440 e 2 AR AL | R 2 0 RN SRR AR
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K2 Bk 4-1-3 IR IEE () A R QLA (b)
Fig.2 The colony morphology of strain 4-1-3 (a) and Gram stain (b)
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Fig.3 The phylogenetic tree based on 16S rRNA sequence homology

(Evolutionary distances showed in figure were calculated by MEGA 5.1; Bootstrap=1000. Bar, 0.001 substitution per nucleotide)
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e 147 BTk, KPR 4-1-3 RIRR EIE R
PEAT A ) VR B A AR PR B L i, FLA BT i P R B UL A 5

K4 HEPUR 4-1-3 BB RV AR 3G PLIE B B o A 4
Fig.4 The effects of different treatments of strain 4-1-3
broth to A. veronii

1 WG 2. UU3E; 3. LIS, 4. KE;
5. BOM K &3 6. O LB
1. Fermentation broth; 2. Precipitation; 3. Supernatant;
4. Boiled; 5. Degradation of Protein K; 6. Sterile LB
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1B, 20 WE 6 BB R VeI . 7F Buffer B ¥R 125
F| 75%H}, B NaCl ¥ 35 #] 600 mmol/L B H BEBEE
W, I HUGET B — o WSRO, A B A U
KBz B A M ETE (A 7-2), IESE R0 YR

g F AR ) 5
1100.0% Buffer B
= 2.00°
g T 75.0
s 8 1.507
RE 1500
X2 1.00
Z 0.5025:0
PSS 4-1-3 % TREIRL T8 VP AN k3 88 2 D 0 B
Xof PLIREE “C BRI T P 410 4 P ] ‘
Fig.5 Effects of strain 4-1-3 broth supernatant precipitated 0.00 60.00 120.00
by different concentrations of ammonium sulfate to A. veronii i ] Time/min
P T Bl R TV R TR 3 R PR B VR B (%, Wi/v) K6 FEPUR 4-1-3 16 PEY BT 8 5 S 4y s R ik
cky. KR LW5; cko. 80%MAREL; cks. JLHIZK Fig.6 The separating chromatography of antagonistic
The numbers mean different concentrations of substance from strain 4-1-3 and separated using
ammonium sulfate (%, W/v) Sepharose DEAE Fast Flow

ck;. Supernatant; ck,. 80% ammonium sulfate; cks. Sterile water
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100 kDa ety , HfEw o> 1A it — 2B Eoe .
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116.0kDa

66.2kDa

K7 oy AR TR R 4-1-3 LR B0 PLRE “COP I T A4 1 45 FH () S SDS-PAGE HLIK %] (b)
Fig.7 Inhibition of antibiotic substance from strain 4-1-3 to A. veronii (a) and SDS-PAGE of the substance (b)
L Ve 2. BTG ck. JCRIEHTZE il
1. Eluent; 2. Dialyzate; ck. Sterile dialysis buffer
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Screening and Characterization of a Bacterium Named 4-1-3
Antagonizing Aeromonas veronii

FAN Fei', ZHANG Shengwu', LI Liantai', LI Yan', SU Xiaofeng', AN Xianhui'?"

(1. Jiangsu Key Laboratory of Marine Biotechnology, Huaihai Institute of Technology, Lianyungang 222005;
2. State Key Laboratory of Microbial Metabolism, Shanghai Jiao Tong University, Shanghai  200240)

Abstract Aeromonas veronii is a highly mortal pathogenic microorganism in the loach aquaculture.
To screen the antagonistic bacteria and to develop microbial preparation against the pathogens, the
samples were collected from loach breeding pond and the bacteria strains were isolated and screened for
the ability to inhibit the size of the zone of the strains. The active substances were separated and purified
with the ammonium sulfate precipitation and ion exchange chromatography, and the molecular weights
were revealed with the sodium dodecyl sulfate-polyacrylamide gel electrophoresis. A strain named 4-1-3
was isolated and screened from the samples collected from the bottom sediments of a loach breeding pond
in the Lianyungang city, and it identified as Pseudomonas fluorescens based on its morphology and the
analysis of 16S rRNA gene sequence, designated as P. fluorescens 4-1-3. The strain strongly inhibited the
growth of A. veronii, with 15.2 mm inhibition zone diameter. The antibacterial substance produced by the
strain P. fluorescens 4-1-3 is an extracellular protein which can be precipitated using 60% ammonium
sulfate and eluted by 600 mmol/L NaCl through Sepharose DEAE Fast Flow. The molecular weight of P.
fluorescens 4-1-3 is around 100 kDa determined by SDS-PAGE. In this study, we obtained a strain that
can inhibit the growth of A. veronii and we found a new bacteria antagonistic substance produced by P.
fluorescens. The present study provides evidence to the improve disease control in loach breeding and
other aquaculture.

Key words Aeromonas veronii; Antagonistic bacterium; Pseudomonas fluorescens; Active substance;
Extracellular protein
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