2016 1, 23(1):207-217

Journal of Fishery Sciences of China ‘91' 171: 'iﬁ i
DOI: 10.3724/SP.J.1118.2016.15095
> v 1,2 1 v e 1 —1 > 1 ol = a1 1
XA, 8, FEH, TAW, AFR, KEF, gRE, T&H
L. > s
501380;
2. s 201306
WE.: (Oreochromis niloticus)
(Streptococcus agalactiae) R 1
16S rRNA , ,
s ( NY 5) (Bacillus cereus)
1% NY 5 R 50 mg/L 12 h 100%,; 21
, (26.674+3.00) mm NY 5 25~40 0~40 pH 5~9
NY 5 NY 5 , (
G ) NY 5 2.0x10" CFU/mL, 200 plL 2.0x10° CFU/mL
NY 5 , (6.0+1.1) g ,
NY 5
hE S HES: S941 XHKFRARRD: A X EHE: 1005-8737-(2016)01-0207-11
100 ,
(1]
, (Bacillus) ,
3-5]
[2]
(B. subtilis) (B. cereus)

(B. licheniformis)

b

Wi BEA: 2015-03-11; 3T B #3: 2015-07-07.
£E&MAB: (CARS-49);

(A201401B04).
EEE N (1990-), , . E-mail: 1iugb2013@126.com
BIEESE: . E-mail: mx-lu@163.com

s >



208 23
, DNA (Omega), Taq (TaKaRa)
(6=7] : pMDI19-T (TaKaRa), DH5a (Ta-
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1.1 , ,
1.1.1 102 10° 200 pL
( 3
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, 20
, NY 1~20 i
BTB ,
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1.1.2 ( )
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pH 7.0( 15 g/L ; 99 mL . 30°C, 220 r/min
NaCl 30g/L) BTB( ) 24 h,
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2.0x10°CFU/mL  2.0x10" CFU/mL  2.0x10° CFU/mL : , NY
2.0x10° CFU/mL 4 , 5 6 (1
, 10 d, NY5
) (26.67£3.00) mm (18.92+3.81) mm
(13.08+4.01) mm
2.1
20
, , 9
, 11 ;
2 BTB
, 2
BTB ( 1A), 2
, 1 (NY 5)
( 1B),12h 50 mg/L | NYS5BTB *)
100% NY 5 ®)
90 mm.
2.2 Fig.1 The results of BTB color reaction(A) and colony mor-
phology on beef extract peptone medium (B) of NY 5
NY 5 P The diameter of the plates in the figure is 90 mm.
F1 NYSEHRMAMESRY 6 REARKENNEEER
Tab. 1 Bacteriostatic circle diameter of NY5 strain and two antibiotics against 6 strains of Streptococcus agalactiae
/mm bacteriostatic circle diameter
strain number of Streptococcus agalactiae NYS5 Enrofloxacin Norfloxacin
1 25+4 16 10.5+0.5
2 3542 16 1242
3 26+4 16.5+0.5 10.5+0.5
4 24+£2 27.5+1.5 15.5+0.5
5 24+£5 16.5+0.5 11£1
6 26+3 21 19+1
mean 26.67+3.00 18.92+3.81 13.08+4.01
23 NYS
2.3.1 NY 5
30°C 24 h
( ) 0. I
5~7 mm ,
2 NYS5 A) B)
, 1.0~1.2%3.0~5.0 pm, , (100 )
( 24 , Fig.2 Results of Gram staining(A) and spore staining(B) of

b b

B B

( 2B

the NY 5 strain (oil lens, 100x)

2.3.2 NY 5
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Q- 5
B- B- D D D ()
VP D- (
b )
D- , B- 2.3.3 16S rRNA NY 5
B- H,S 16S rRNA 1474 bp,
2 EMMENREER
Tab. 2 Results of bio-chemical characteristics of the NY S strain
biochemical item result biochemical item result
B- B-galactosidase - glucose -
arginine dihydrolase + mannitol -
lysine decarboxylase + inositol -
ornithine decarboxylase + sorbitol -
sodium citrate + rhamnose -
H,S H,S test - sucrose +
urease + D-melibiose +
tryptophan dehydrogenase - amygdalin -
indole test arabinose +
VP VP test + Cytochrome oxidase +
gelatinase + D- D-ribose -
hippurate hydrolysis test + D- D-mannitol -
B- B-D-Glucosidase - D- ( ) D-Lactose -
pyrrolidonyl aminopeptidase + D- D-Trehalose +
a- a-Galactosidase + synanthrin -
B- B-Glucuronidase + D- D-Raffinose -
B- B-Galactosidase + starch +
AKP + glycogen -
LAP +
NY5
Bacillus cereus ATCC 14579 (NC_004722.1)
63 Bacillus cereus (AJ969106.1)
Bacillus cereus (KF601957.1)
47 Bacillus cereus (KF668460.1)
Bacillus sp. 1052 (JX566534.1)
100U Bacillus weihenstephanensis KBAB4 (NC_010184.1)
Bacillus thuringiensis serovar konkukian str. 97-27 (NC_005957.1)
65 Bacillus anthracis str. Sterne (NC_005945.1)
Bacillus anthracis str. Ames (NC_003997.3)
— Bacillus licheniformis DSM 13 (NC_006322.1)
100L——— Bacillus subtilis subsp. subtilis str. 168 (NC_000964.3)
T Lactobacillus sakei subsp. sakei 23K (NC_007576.1)
1001 Lactobacillus plantarum WCFS1 (NC_004567.2)
o1
3 16S rRNA NJ

1000  bootstrap .

Fig. 3 NIJ phylogenetic tree based on 16S rRNA gene sequences
Numbers at the nodes are bootstrap values of 1000 replications.
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16S rRNA (
NC 004722.1) 99%, ( 4B),
, NY 5 2.5
, GenBank KT163804 NY 5 ,
24 NYS5 25~40°C , 25~31°C
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Fig. 4 Results of the hydrolysis of starch (A) and casein (B) 2.6.1 NY 5
of the NYS5 strain
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Fig.5 The growth curves of the NY 5 strain in different temperatures(A), salinity(B) and pH(C)
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xk 3 DEERAYBBRMETEER
Tab.3 Results of antibiotic sensitivity test of NY 5 strain

antibiotic (ng/ ) contents(ug/piece) antibiotic sensitivity
Midecamycin 30 R
Macrolides group
Roxithromycin 15 R
Ceftriaxone 30 I
Cefaclor 30 S
Cefazolin 30 R
Cefoperazone 75 S
Cephalothin 30 R
B- B-lactam group
Cefalexin 30 R
Amoxicillin 10 S
Oxacillin 1 R
Penicillin 1 R
Ampicillin 10 I
Minocycline 30 S
Tetracyclines group i
Tetracycline 30 R
Norfloxacin 10 S
Ofloxacin 5 S
Nalidixic acid 30 S
inol
Quinolone group Lomefloxacin 10 S
Enoxacin 10 S
Fleroxacin 5 S
Spectinomycin 100 I
Streptomycin 10 S
Neomycin 30 I
. . Gentamicin 10 S
Aminoglycosides group
Kanamycin 30 S
Clindamycin 30 R
Doxycycline 30 I

:S ! ;R
Note: S represents sensitive; I represents intermediate; R represents resistant.

,NY 5 13 , 3
G
9 ,
[11]
2.6.2
NY 5 ,
, NY5 2x10" CFU/mL
200 pL 2x10° CFU/mL NY 5 , ,
(6.0 £1.1) g

[15-16]

[12-14]
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(32]
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: - : 1 :
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, 4
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2x10” CFU/mL 2x10° CFU/mL
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(Lacticacid bacteria)[zl] [22] , NY 5
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NY 5 ,
, (251 ,12h 50 mg/L
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[26-27] [28]
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alginolyticus) , , NY 5
28.5 mm (2] R ,
(Aeromonas hydrophila) , G
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[30] (Pelt- ,
eobagrus fulvidraco) 3 , NY 5
[31]
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Identification of a denitrifying Bacillus strain with an antagonistic ef-
fect on Streptococcus agalactiae isolated from tilapia

LIU Guanbin" 2, WANG Miaol, LU Maixinl, KE Xiaolil, LIU Zhigangl, ZHU Huapingl, GAO Fengyingl,
CAO Jianmeng'

1. Key Laboratory of Tropical & Subtropical Fishery Resource Application & Cultivation, Ministry of Agriculture;
Pearl River Fisheries Research Institute, Chinese Academy of Fisheries Sciences, Guangzhou 510380, China;
2. College of Fisheries and Life Sciences, Shanghai Ocean University, Shanghai 201306, China

Abstract: We isolated and screened aerobic denitrifying Bacillus stains with antagonistic effects on Streptococcus
agalactiae from the intestinal contents of Nile tilapia (Oreochromis niloticus). Antagonistic ability was detected
using morphological, physiological and biochemical characteristics, and 16S rRNA gene sequencing. Optimal
growth conditions and the ability to hydrolyze starch and protein were tested, and drug sensitivity and safety tests
were performed. We isolated a strain called NY 5 that was identified as Bacillus cereus. A total of 50 mg/L nitrite-
nitrogen was removed completely within 12 hours after inoculating 1% NY 5 bacterial liquid on denitrification
performance testing medium. NY 5 had antagonistic effects on 21 strains of S. agalactiae preserved in our labora-
tory from different sources. The mean diameter of the inhibition zone was (26.67+£3.00) mm. NY 5 grew well at
temperatures of 25-40°C, salinities of 0-40, and pH values of 5-9. NY 5 hydrolyzed casein and starch. NY 5 was
sensitive to most of the antibiotics tested but was resistant to nine antibiotics such as Penicillin G, maddie mycin,
and cefazolin, etc. Tilapia with mean body weight of (6.0 = 1.1) g did not die or show any symptoms after exposure to
2.0 x 10’ CFU/mL NY 5 bacteria in the water or after injection with 200 pL of 2.0x10®* CFU/mL NY 5. These re-
sults suggest that the NY 5 strain is B. cereus. This study provides a useful probiotic source to effectively inhibit
growth of S. agalactiae isolated from tilapia.
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