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Isolation and characterization of an Aeromonas veronii antagonistic
bacteria, CMA-1, from Misgurnus anguillicaudatus
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ABSTRACT Aeromonas veronii is a kind of pathogenic microorganisms found in the intesti-
nal tract of loach Misgurnus anguillicaudatus , and may result in 60 % high mortality. Here, 57
antagonistic bacteria strains against A. wveronii were isolated from the samples collected from
aquaculture water, sludge and intestine of healthy and sick loaches. Their antibacterial activities
were examined by cylinder-plate method with TSB medium. A bacterial strain, named CMA-1,
was screened from them and identified as Bacillus methylotrophicus CMA-1 by morphological
observation, physiological characteristics tests, and 16S rDNA sequence analysis. The growth
of CMA-1 entered into the stationary phase after being cultured for 24h ,and its antibacterial ac-

tivity was up to the maximum at 36h. The crude metabolites were separated from fermentation
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broth through ammonium sulfate precipitation, and their antibacterial activities were examined.
The results showed that the antibacterial activity of precipitate at 75% (NH,),SO, saturation
was significantly higher. CMA-1 would be a useful probiotics in the prevention and control of
fish disease caused by A. wveronii.

KEY WORDS Misgurnus anguillicaudatus Probiotic bacteria Aeromonas veronii

Antagonism Antibacterial activity
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VEREH . A FH 16S rDNA g9 51 9347 PCR, IEM5I4:5"-AGA GTT TGA TCC TGG CTC AG-3"; 1)
19:5°-TAC CTT GTT ACG ACTT-3". 50pl By iR F : DNA AR 1pl, ANTP (2. 5mmol/L) 4 pl, 514
(Immol/L) % 1ul,10 X Buffer 51, MgCl, (25 mmol/L)3ul, Taq B (5U/pu1) 0. 5ul, # 4lik 35. 541, PCR Jz hf
21 94°C FAZ I 2min, HEABIE . 94°C A8 ME 30 5,52°C iRk 30 s,72°C #EMH 1min, 3£ 30 ME#F . B PCR 7=
Y 0. 75 Y0 B 3B B SR A HL PR A I . ISR 1 500 bp (9 PCR =4, 2% g4 T AP HE AR A AW F. 751
P2Z GenBank, {585 35, 4R 16S rDNA B /#4538 , #F http://www. ncbi. nlm. nih. gov 7F £ 2 i) 7347 »
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2.2.1 CMA-1 ¥ AN SBIENKZ A A LR B
TEA4 R B IR 3 B O AR L R I 230 A BB GRS SO s O s B T OUER 22 [
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Table 1 Physiological and biochemical characteristics of strain CMA-1

IiH Items 45 B Result i H Items 45 B Result
A4k Oxidase + WGP Gas of glucose -+
V-P + D-H & D-mannitol —
MR — WLEZ  Inositol —
D-#j %8 D-Glucose + VE#Y KM% Starch hydrolysis +
D-% 4 D-Fructose — IR WAk Gelatin hydrolysis -+
D-FL B D-Lactose — 2R . Nitrate recovery +

D¢ 3L D-Galactose + K& MR Arginine dehydrolase -
D-AK¥E D-Xylose — Wi W8 R B Lysine decarboxylase —
D-## D-Ribose -+ SRR Ornithine decarboxylase —

D-Bif $7 A8 D-Arabinose — H,S = Production of H,S —

D-H #&#% D-Mannose - 6. 5% NaCl —

D-Z 28 D-Maltose — M5k 7= 4= Production of indole —

2.2.2 16SrDNA %X =

2 16S rDNA JPF I 5E , 45 R 48 50 = NCBI 24l )% , 3845 GenBank #5852 JQ900624. #fi% 16S rDNA
J¥ 91 7E GenBank 147 Blast, ¥E 48 415 19 WA 99 %0 ()5 51 i) 14 BRI Y 16S TDNA JFSIIH T RGE L T
#0080, F MEGA v3 #4449 % i) Kimura-Parameter Distance #8135 ¥4k 25 . ] Neighbor-Joining 2 ¥4
ZEKEME 1., IWE 1 FH ,CMA-1 5 Bacillus methylotrophicus B &5 fx NIEI .

41 Bacillus subtilisTDSM10 JQ424889
Bacillus tequilensisT10bHQ223107

12 Bacillus mojavensisTIFO15718AB021191
41
Bacillus subtilisTNRRL B-23049AF074970
60 Bacillus vallismortisTDSM11031AB021198

57[ Bacillus amyloliquefaciensTNBRC 1553AB255669

Bacillus siamensisTPD-A10GQ281299

N 86 | Bacillus methylotrophicusTCBMB205EU 194897
68 CMA-1
—_ Bacillus atrophaeusTICM9070AB021181

I—Bacillus sonorensisTNRRL B-23154AF302118

100 b— ot licheniformis TATCC 14580CP000002

[ Bacillus stratosphericusT41KF2aAJ831841
100 | Bacillus safensisTFO-036bAF234854
98 = Bacillus pumilusTATCC 706 1AY 876289
0.005

Bl CMA-15 14 BRARCERMEI AN 16S rDNA REK FH
Fig.1 The 16S rDNA phylogenetic tree of CMA-1 and 14 bacterial strains in GenBank
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FE 1.2, 6 J7EEIE CMA-1 By 2E K il 28 Je A [a) B ) B
S T 0 04 R B AR L A R L 2 A 3,

ME 2 I 3 AT LA Y Wbk CMA-1 ZEKAE 24 h f/
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T0% ~80 VIt UILEM R £ . Pedk 75 Y% Wi e & 1 1 R RE W Fig. 2 The inhibitory zone against A. wveronii
N ) N . s N NN fermentation products at differen
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Fig.3 Growth curve of strain CMA-1 and
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Fig.4 The inhibitory zone of fermentation

antibiosis of fermentation products

t diff t culture ti . .
at diferent cufture time supernatant and dialysate of precipitate by (NH,), SO,
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i 75 Vo R R B VT TE JT L 3 VR R T B A R 43 BB 4 K L 3B T i R A R I R 9 R R
3 itig
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T4 SO T A AR K Sl 42 = K PR sh ) e % S FPT R 1 (Rengpipat e al. 19985 Nikoskelainen et al.  2003), 3f:
H ¥R CH A W 0 — R g 42 (2454 2001), CMA-1 BIAE, R BT IG FLIEE S B M 8 X /K 72 3h ) i 1 2 42
LT B B BEUR
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Zd A WL EL ., AR A Ik i N 16S rDNA JF 51 43 ¥ CMA-1 g % %8 8 Bacillus methylotrophicus
CMA-1, ] FH 2 6 B 2 5 4028 70 0 P i 3R B0 3, LA 7 9 XA 78 T IH AR TE P n] T IR i 8 T o 3k A 5%
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Lus licheni formis A9GH  fii%  2008) .Bacillus licheni formi X3914 (5K P44 2011) \Bacillus cereus zou8
GREPRE 2007)%%, Bacillus methylotrophicus CMA-1 15055 ,oN Bacillus JB W) 35 4 BN T 357 )8 5 .
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