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Screening, Identification and Properties of One Antagonistic
Strain Against Aeromonas hydrophila from
Hypophthalmichthys molitrix Intestinal Tract

HONG Jun, BAI Yuzhen, MA Xiaomeng, HAN Sha, KONG Li
(College of Life Science and Engineering, Henan University of Urban Construction , Pingdingshan 467036, China )

Abstract: In order to provide the theory basis for prevention and treatment the disease caused by
Aeromonas hydrophila in the process of Hypophthalmichthys molitrix breeding,the strains which
have the strong and stable abilities against A. hydrophila from H. moliirix intestinal tract were
screened and their growth and culture conditions were studied. Antagonistic strains against A.
hydrophila were separated and screened from H. molitrix intestinal tract. Then,the physiological and
biochemical ,molecular identification and the optimization of growth conditions of the stable
antagonistic bacterium were determined. After many times of screening, 15 antagonistic strains were

got. Among them,the more stable antagonistic bacterium is number S4,which was an alkaline
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Gram-negative bacillus brevis bacteria and belonged to Aeromonas genus. Orthogonal test indicated
that the optimal growth conditions were 1.5 g/dL starch, 1.5 g/dL beef extract, 1 g/dL. CaCL,,32 C,
pH 8.5 and inoculation quantity 3%. The results provide the theoretical basis for the prevention of

A. hydrophila and the application of antagonistic bacterium S4.

Keywords: Aeromonas hydrophila, Hypophthalmichihys molitrix, antagonistic effect, strains

identification, S4 , growth and culture conditions
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Table 1 Inhibitory effect of antagonistic bacterial strains

on Aeromonas hydrophila

T b 1B i)
S4 7.16+0.1 ++
S12 20.89+0.21 +++
S16 8.98+0.16 ++
S17 3.63+0.17 +
S38 5.34+0.14 ++
S46 18.69+0.16 +++
S50 5.42+0.11 ++
S55 4.38+0.17 +
S61 9.56+0.15 ++
S62 7.62+0.2 ++
S66 3.11+0.14 +
S69 4.56+0.11 +
S79 6.04+0.21 ++
S89 6.33+0.23 ++

S941 2.52+0.15 +

1 48 A T L3 B8 (6 mm) , HVHAE ST« e
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Table 2 Determination of the antibacterial spectrum
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Table 3  Results of physiological and biochemical

identification of antagonistic strains S4
S 56 101 H 5
=R =
FLbE +
H e ns o
REME o
kL o
R 21 +
i % 1 +
V.P 5 +
PR +
H,0, +

T 47 RN B ;=" fRR B o UK R

9 NC_010634.1| Yersinia pseudotuberculosis PB1/+
& NC_006155.1| Yersinia pseudotuberculosis TP 32953
NC_004088.1 | Yersinia pestis KIM10+
NC_017047.1| Rahnella aquatilis HX2
NC_008800.1| Yersinia enterocolitica subsp. enterocolitica 8081
NC_013971.1| Erwinia amylovora ATCC 49946
NC_013282.2| Cronobacter turicensis 3032
NC_015424.1| Aeromonas veronii B565
NC_012691.1| Tolumonas auensis DSM 9187
NC_009052.1| Shewanella baltica OS155
NC_011566.1| Shewanella piezotolerans WP3
98 NC_014012.1| Shewanella violacea DSS12
95 NC_009348.1| Aeromonas salmonicida subsp. salmonicida A449

Ss
NC_016745.1| Oceanimonas sp. GK1
NC_009778.1| Cronobacter sakazakii ATCC BAA-894

971 NC 00938 1.1| Yersinia pestis Pestoides F
0.1 61 NC 016818.1| Rahnella aquatilis CIP 78.65 ATCC 33071

50

B 1 1R#E 16S rRNA EEF BN R G0 H
Fig. 1 Phylogenetic tree based on 16S rRNA gene

sequences
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Fig. 2 Growth curve of Aeromonas hydrophila and S4
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Fig. 4 Effects of different carbon sources on S4 growth
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Fig. 5 Effects of different nitrogen sources on S4 growth
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Fig. 8 Effects of different temperatures on S4 growth
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Table 4 Level designation of orthogonal test

V) BHREH | €A
HZROKF | B e BE/ | Bite e/ | Bt/ | D IREE/C
(g/dL) (g/dL) (g/dL)
1 0.5 0.5 0.5 32
2 1 1 1 37
1.5 1.5 1.5 42

RS L(3EXXRETARRER

Table 5 L,(3*) orthogonal experiment design and results

AWM | BARE | C &S D R
R | Bk | T/ | Bk ﬂzx R
(g/dL) (g/dL) (g/dL)

1 1 0.690 3
2 2 05258
3 3 0.050 6
4 3 02699
5 1 0949 4
6 2 03993
7 2 04636
8 3 02059
9 3 3 2 1 10517

¥ifH 1 0.422 0.475 0432  0.897

i 2 0.540 0.560 0.616 0.463

i 3 0.574 0.501 0.488  0.175

e 2 0.152 0.085 0.184  0.722

K6 HENWHE

Table 6 Variance analysis

D 2207 F | F B BE | F LG |F IS E | 251k

HEHY

i e (/L) 0.038 2 3.167  19.000
T
G Bt A BE o/ L) 0.012 2 1.000  19.000
HALEG
i e B o/ L) 0.053 2 4.417  19.000
REE/C 0.079 2 66.000 19.000 &
R 0.01

& 18

P53 LA T00 L T3 14 f L 7K 2 v B £ i T8 Y Bk
A=W R RIS 2 LA S s i TR R K AP L R A8 2R
A, RRIEARSME PR 0 ok 15 MR W A
PUIE M A B o 5 PRE ) B AN ) (890 D B
AT 2 N LT, NG YA BT, TR,
R PR 4 A A A, T 2307 B LA KR D 35 0 il A
[i) B EL A i g A i SRR T 5 | ok Bk 22 AT
() SR FEE AL, 767K 7= Sl W 3 0 A W B v h
HEEMEM ., BRTHiEE 208 mEdiEy
FEA AR FLRR S O G 4 T IS R B
FAFFEPUAMR ARk C AR S E, X
01 2% v L BRG BL BR R 14 7 26 N O TR Z2
I S AU IR B TS e b Ay B e T — BRIE R
F1%) B 058 7K S B TR S 0 2F AT TR 5 o iR SR
5 1 AR 680 i 38 v oy B Al Ak ) — Rk B K R
JLTA 1Y 2 AT I Hagi S5 M BRI7 38 P 0 25 10 #%
B, BEREIKEA T 10 NFR S A E
Villamil S5 T 6 Bk 7L R AT R S H: 74— FL e xof
FEHH 1 WIS, & B0 A FLER AT B (1x10° 4~ /mL)
FRVZL R % S 06 4 9988 A BT %) 5 T S 0 /0 i LA
HMEBUSL B0 R W LR AT R 4 B A1 4 mT LA
68 B 1) A

FEARDFGE T X 1 MRS BUROCR B8 1 #5 b
B S4 28B43R FRAE AL (168 tDNA %58 |, W08 HI 7 Ay
P TR JR  J TRE A B0 M I K M TR A B TR
A WLARGE o TR R B 5 R A
PR )38 A% I B R AT (95% ), (B 75 4 A] — #E AL 52, it
WA R B SRR A Rt — D9, i T AP T
fiff I BT 1 2 KRR T RN R R A R SRR ST AR YT 1
T BRI 2R O 38 S 06 6 I B ) B B A AR G R
FAFUEAT T HESE . S5 R, A B B P
TGPE,pH 2 8.5 2oy, BB AH R, FLR R S
W e AR FR IR A 37 °C, AL G f i 55 R IR
32 C, I 2 i W TR X S4 1 A K i A g %
25,

55 H R A SR R SRR B A K 8 R
ZME R 22~25 °C, B K pH R 7 2505k ik )E 1)
AR E 5 R 2B M B 1 A KR 30 CHE
T, X SRR ITEE R, S4 I REJE TR A E
FLAR A URAS P oA R ik — 20 S o AR S B0 R RS 4T
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A, 7E %5 22 40 FH v n e foff R o B0 45 S b
FEEF ) B HE KL, X S4 BRI ST TR
b, 25 R FEREFR I 1.5 o/dL JE#, 1 g/dL 2F
R, 1 g/dL SALES R R B 8L 3% 4 K B
fE, AbZ Ja o HoA K il 2 RS U AT T
SEAL U B R A R S A RS IE K JF
PR T HEPUACHR o 38 2 g5 A AR KORNES 3%  1

FE, S4 4 AN D A Wy T R I R R AR LA
R SR ), 38 o 7, R A IR B A H Y
Sa A Sy — Bl U B A5 B0 BB L BE A5 A S 1R
A5 TN 790 B AT B 25 W L T K SR BE R A Y A
BLH 22 kA 36 DL % 1R 335 I0ROR R 1k e 18 2%
THEAE A Fr T HE— 2L 9T . BT N K S
LT BTG K AE U S4 1Y S A B
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