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BHI VA, 15i7% 1-2 d, PRIBCRERERT o SR TSR0 A5 i ek B I JCFLEE B i A DU/ E T A
PR, PRt —BRAEHUSCR BT B R LFOL, Sl B8 | A BA AL RRAE LA K 531 AE )5 53 B, % LFO1
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W LFO1 Bk, W iAWy e R, 0 H T H550E WK - I, B B 2 MoK = & 5 shi s
15w IR SR i 15=on i O A 8

KA VUSRI ZRAAToe, JCFLBERRI, miAhL, 0, 2080l

EEUTH: BRI HARIKR LT 4 (CARS-46); [ M RHE111(201804010481); [ A& MEFERMY & JRE IR 4
(20170070000600403); | A% AR #34:(2016A030313146)

BfE1EE. E-mail: mx-lu@163.com

is HHEA: 2018-08-22; 1EEIEHA: 2018-11-02; PKHEAREHEA: 2018-11-29



FHE S | PRI, 2019, 59(5)

927

SFUFFRITE HAR AR AT 2, R B SR
SRIGTEL . BHH P Pridithom, @H W2 R
PR PR ORI, AnARARZE . BRIRSE . TER
B AR UGS, HOASOLRENS et R Kk Aok
I BRI T A, 4R i e 1P A
2 AR TR A SRR A A e T A TE AR E PR
U, FA AR A 2 00 1 v A A A

B At Rl AT b XA IR K FIRTR 7K
AKIREI L R AR B A, AT R BT . 4t
WPESRAFIEE, T 1976 4FGUHA ERAH Z(FAO)
) A S SR A 2T, AR I R
RREE RN 2 1 S5 i X 2 R R 2 A AR A 7 X
HAE, H 2009 4ELOR, SERRERIEERK, O
F R A 29 F ] B AR R A R R, I A T
HYZ TR JCFL R BRTE (Streptococceus agalactiae)
B AR IR 1 FEBOR I, % E S BOR
B AR A il AR R TR R, O
FLZmRME A T JmAEsde, B KA A ™
%&wi%ﬁm\ﬁﬁ%ﬁﬁEﬁ“#ﬁﬁﬁT

R AR A E , W T 2 AR A R
TR BTEXERE o AT, B AR AEERRE N AP

SR BT A R A, B HUAE R R AR
FAARALT AR TR I AR B R UE S R G
A7, T EL D 3 R D TR R 24 P AT K Y 2
W 5% BR S (R, NG T e B AR MERE =
7 A X N A e s B, RSB
BRI EEE, s A AT, e e
PRI P [ B o 7 B A AN PR, R R T B )t g
J1, DA ROk G T A 2R 55 24 )T R i i 24 1
25k BR A ) it

SR, H FIA S A Sl B B 455 19 4 A= Tl
i 1 B 1 P AR S 55 SE i, RERS T 5 B
R AW TRz, BT 2 M Hi 7K

I

AR R IE IR . ARSI E S B AL
IR 1 A B AR L EEBR R SR
IR AR S WL T HAT RS ST A 5 2R 1 2
JUAFE, FHRHIEA T A E S A2 R
DU = o JCFLBE BRI B AR B A P BT, o B
AR EEER I 09 A I Bl iR 4R B

1 AR 7

L1 AR

1.1.1 R . {# e P B Ak i (Oreochromis
WA EZRARE BRI AR
RS 7K R R o

112 wHk: BRI R B 2 AR IR O AL R
E(WCI1535, Streptococcus agalactiae). % iR
T3 KEEBR A (Sn03, Streptococcus iniae), ¥ AR
R ZAEAE R (GD1701, Edwardsiella tarda) ., %
PR f1 % FC B (BSL1701, Nocardia seriolae) ., 5%
TREF RS M E (WL1707, Aeromonas schubertii) |
HE RS K S NI (Cal 701, Aeromonas hydrophila) .
o A0 £ V5 N % 1848 [C 7 (Pef1401 ,  Edwardsiella
ictaluri) , A YRYE FC R PPMIE (Ci1361, Aeromonas
veronii) M1 B i S 2 i Y5 187 G AR B (Ip121
Aeromonas jandaei). VA R0 2 A BRI,
FHTARLE E R

1.1.3 EEMUHR SN . W.072 1 (brain heart
infusion, BHD5 R (BD A w]), W H ) iid 5
WAEVIRHECA R A A AR e &, W
F N ERILHCAE B RHBAT PR 2 w5 4 12 58 R 4
DNA Ui &, WA KRR (L) A R
Al RIWEN, W H FER AR A
1.2 fEHUE A0 B S

1.2.1 ZAENE . 208 Olsson ZEIy )y sy ) 57

niloticus),
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BB AR, B EBH2 2 em, BEBHBENE
Y, FCET AR ISR, FERJCEK M 2-3 1,
AT mL JTEwK TR R 519 . 70 °C
K 30 min, 1000 r/min 250> 2 min, B FJE R
FH 10 F5 R REE 4 B B 10 A% L 100 £%5 1 1000 £%,
S 300 pL 357 0 A 30 O 5 R I 1A o i
L, BAFERIRAG 3 PR, BIEFRILE T 30 °C
TR FRAARE TR 1-2 do RSN [RI RS R ] A0S [
WYRTEA, PRk i i 17 e 2 kb 5 5%
SRJEIMALARTI BN 15%K15H T80 °C vkAR R
o5 o kRGN 5 KUK LF01-64.

122 HEHEMBIRE: R SREU IR RS o
SYESTRARIEA TR0 . B ATCFLEERR TR 1 A 46 /R T
WEHR 200 pL RIS S) U A ) BHI [BASE SR 5 |,
T AR LSy B PR IR RG AR 2.5 pL mifh, BT
30 °C 1HIRIEFRAERE IR 24 h, 10T 1 U] 255 D
TR

123 HEHEER: R SR Rk e
MRIEATA 0, ik b Sl LA RLEEER TR . i
JREEBRTA . M f0 s R ICHE . R BRI
IKSE N TR RN BT TR TRV S A s T A T
i, EREIMEERE K . PR A B A bR .
T MRS BUSCR BT B R E LEOL, JF DL BARAE
R — LR L

1.3 #HEHENEE

1.3.1 JEREME W & sk bk LFO1 O
PR 23RN T BHI [ (R B5 35 55,30 °CB5 5% 24 h,
WERERIIEAS . Ko, gk, Rm. MR, &
W24 RIS , PRIBCR T 75 4270 T BHI IR A 77 5,
30 °C. 200 r/min FEARIEFR BIEEAERKIM, &lRh.
5 S B s Ry s, AT PR IR .
1.3.2 AFAARRRAESE . A5 Al bR SR A0 I T

&
R o BB
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R R A0 A 2 A 2 e N S O M R L A Rk
B BRA BT A TR PRI, B2 (AR
FRAN B S T ) G /O A B (R DL AN R 56
W E T ) ST A A A S e o FLARHRE it
Fl a4,
1.3.3  gyrA BERFH R P38 R
FARAE Y AN IEF 2 DNA  HE BRI 6 52 U
Pk LFO1 A 41 DNA, LIFZEU IR 41 DNA
Bz, F grd JEEGIWHET HEEY 5
grd-F: 5'-ATTCACGCTATCACTGACTTATTC-3';
grA-R: 5-ATGGGAGACAAAGTAGAACCGAG-3'.
PCR §" 34 HY KL 45124 : 95 °C 4 min; 94 °C 30 s,
55°C 30's, 72 °C 3 min, 35 M¥; 72 °C 10 min,
P3G YI 1.0%ZENEWEEE IS B VK A TR, PR
PCR W47 4341 o B BT A5 2L [R5 47 3 ok
BLAST 7£ GenBank H#E1 7[RI FL Bt , 6
MEGA 7.0 # A4 H 4B 4% (Neighbor joining, N4
RGN, It B K2 AT (Boostrap)#E AT
fE RN, A AEHESE N 1000 1K
1.4 FEPUYIBT BRI ERCR I E

SR e ER BRI TE U E : F 30 °C . 200 r/min
PRk SE 48 h IS K BERE IR U, 7500 r/min B0
10 min, 2 &R FER . RERPEEIA
1 mol/L HC1 & pH %1k 2, A P 2R
4 °C 5 7500 r/min B5.0> 10 min, YEEDITEM
BERRZE vV IR 290 0R pH (&Y 7.0)/5, &
0.2 pm GLFLUBRE T U BV ASAR SR, FTHLIE 5330
EHAMREROR , DUREFN R BHL RIS =55
T HUAE B 53 25 TR TR WA A 25 10 X6 BRR B M
WR, BEMEEE 3 A EE
1.5 HaSMEgTE %

Z: XRS5 75 3 BRI R B AR LFO1
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TR VR T U R Tl R A 1 B e 5 R AP AR R
fLlob, W8 3 EE, 30°C J535 20 h, ek
SEPEREFREE A 0.1 mL BYBURE , ORISR
M, B E 10 min, 105K G 0 )1 L5
A F I ARG O . W IRl SR AR
MRk BB HAR .
1.6 FEHEEE KRR HT
1.6.1 IREENTREHURN AR K R « SR X AR R AE
197 B M B g 3.0x10° CFU/mL 19 5 Bt
LEO1 5535 LA 1 2 100 (V/V)F o 07 42 2 et 1)
BHI #1535 56w, 200 r/min, 2> BI7EIREE N 25
30, 33, 37 °C fHild IR 15T .
1.6.2 pH XHEPEAKMEN: % LR R
LFO1 5577055 95 12 2B ek (w4 pH R 3. 5.
7. 9. 11 i BHI ARG IR, fERGEIRET,
200 r/min fEE$EIR
1.6.3 EHEXNFHHREERPM: & LR
LFO1 55350050 955 3% AR R 5%0.. 20%0 . 40%o .
60%o. 80%of KT BHI WA G IR, TEfRIS IR
B BEIE pH T, 200 r/min (B IRIE R P RESE .
DL sy s 3 M EA, fhe 1 h e 2R
WL, FRERIE 600 nm K FEH: oD
B, FHEHRIARFMAT AL,
1.7 FEHEDIERE
SR FAFT L ARG IR 3 P 0 2 4 25 B LFOT X
TR OK H 8 LS I S0 T A A O I, E AR
TCFLHFEERA(WC1535) . 1 IKEEEK T (Sn03) . filfi 11
W RICE(BSL1701) ., IR RIEAE L TE (GD1701) .
il 2 fEAR PG T (Pef1401) . FE/K A HMEIFA(Cal701)
A RN (WL1707) . 4 FCSAR R (Ci1361)
FR] R (Ip121) . BRLALAE MEE R, o
SIHC 200 pL FERASIRATS] BHI RS 555

., FHAIXEITSER 6 mm)¥AI4T 3 L.
TSN 60 uL F5HUET LFO1 B, XI5
ML T 30 °C 1 EEFRAA 5% 24 h, WETHI &
MG B (L) . Bdaa bR SPSS 21.0
PEAT AL B
1.8 Zfuk

WHE3E I NCCLS A i 24 Bl ge 2K FibR
e, SRR BUIBY Bk (K-B 32) ke I 55t i ik
LFO1 Xf 28 Fi s 259 i Usre b PRI
HAEANE] BHI WAEE SRS, 30 °C. 200 r/min
PEIRI 3%, T 0.75%JC 14 A= R /K 7 B I i
B, SRR (0.5 22 IR EE LA LR
Yl B — 2, ARG W 200 pL Y4994 A5 T BHI [ 4
s, fr T, MRS i B et
Y5 e B R Bk, KRB, T 37 °C
Big% 20 h, MEMEEER, 4RSS HAHAR
RIS, T R R 04 25 ) BB ARR 1
1.9 Z4L2HRE

TG 15 B B R T S 415 B R B A
42T, L e B B A (BN 6.0£1.0 g).
BELhfa (PR 1.5+0.5 o)1 568 (4 F M 10.0£1.0 g)
Ve fa % 0 ST thfa B P4 TREDLIER 15 )2,
1 g AEA FREALZEEL 10 2, % B 4.5x10° CFU/mL
F1'9.0x10° CFU/mL 2 A~ B 43 I %o Hlb A 7 1 i v
BFo SE A B R A E TS LFO1 B 100 uL, B
Xof BAZH A3 R I I v 5 100 pl A= FREL K, 10 gL
IR 7 d, BERIE RIS B R AT T 40

2 ERMAH

2.1 AR ESHEIUET
MRS iz 1E 3L B 64 SRR
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Hep 6 RS A TR P, RS
X% 6 PRI T 0T, e L A BT PR
FEPUERHR R IZ LA BB LFOL 1B R
3 TR A o

22 FEHEMNLE

2.2.1 EREMEELE: Wik LFO1 #51F BHI
FARREFRHE, 30°C 55 12h 5, WEFLAG,
JCEEIRTE , ST, bR, SR

i, ANBEW, FhEME, BEREN 4.0-7.0 mm; 7
WARKE TR I e B R TR, SRR R e

BETEAER T ok, LFOL BRAPIRAEE, 3
HARERAMIRE , 432578 LFOT #5>% [QYL (4 5 i
S, FAPIR, RUBZE A2 OB R (B 1),
222 AEFHAEAFMESERE : X TEPE LFO1 (2R3 AE
A EGI R B /RER 1), Wk LFO1 A8l . A

1. LF01 7£ BHI IEF R EHTSA). BRB). &
5T HER(C)) (bar=0.5 pm)5E = K (D) (bar=5 pm)
Figure 1.  Results of individual morphological
characteristics medium (A), membrane (B), transmission
electron microscope (C) and Gram staining (D) of

strain LFO1 in BHI (bar=5 um).
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F 1. HkELFO1 B9 IR 4 (L4S1E

Table 1. Physiological and biochemical characteristics
of strain LFO1

Results

Characteristics
LF01 Bacillus sp.

Catalase + +
Oxidase + +
Phenylalanine - -
Mannitol - -
Sorbitol - -
Inositol
Indole
Starch + +
Sucrose + +
Glucose + +
Lactose - -
Maltose - -
Nitrate reduction + +
Citrate - -
VP - -
Gelatin + +

+: indicate that the strain reaction is positive; —: indicate that the
strain reaction is negative.

TRRER N . REERER IR I . BRI B o B,
NEIR . VP, Pmweae HvE, seRl a0 |
REWE . VR, AREFITZZZE0E . FUME . HERmE.
AL | JURE . FPEIRER . SR (AR % E
FH) EE/AROUR R ILANTE R g5 2 T ) 1Y
HP A T AR B AR AR PR A R N 2 A R R
223 gyrd ZERFFISRFRE: Wbk LFO1 Y
gyrd SR 4K 2424 bp, @i FIEHER R &
IR P41 GenBank 4 i Hh ZE 04T B & 15
99%—100% Y [ P84k, i R GEREALR (B 2)n] Al
P E Gl 19 DRI 25 /A 16 (Bacillus velezensis)
[FEMAA S, HS Bacillus velezensis M75 [a) 544 i
=, IS VUSRI A R TR — 0 3. 4B TE
AL . WVEFHIE . A FRAARREE S gyrd W03 F
A5, BAE ST TR LFO1 o DS 2R AT 1 o

e
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72| Bacillus velezensis FZB42
100t Bacillus velezensis G341
90" Bacillus velezensis CC09
Bacillus velezensis 1.S69
Bacillus velezensis S3-1
LFO1
Bacillus velezensis M75
Bacillus amyloliquefaciens MT45

88| Bacillus amyloliquefaciens DSM7
97" Bacillus amyloliquefaciens XH7

Bacillus subtilis KH2
100[ Bacillus subtilis str.168

Bacillus licheniformis ATCC 14580

0.20

& 2. B LFO1 &EF gyrd BERAFINARFZLER

Figure 2.

Phylogenetic tree of strain LFO1 based on gyr4 gene sequences. Numbers at the nodes indicate the

bootstrap values on neighbor-joining analysis. The percentage of replicate trees in which the associated taxa
clustered together in the bootstrap test (1000 replicates) is shown next to the branches.

23 RBMEBRONE

FRUTHEAE AL 30U LFOL RERERA L
FAT AR RRIVE , 7116 SR, S0
e AT BRI A, LA EFLAERK I 2 o
BRI s TR AL AL IR . e
B, FLCAG . RSB LFOL P/hgfh
B AE TR RAG , BETRRMEATF FYLGEmE
P71 e P B A 2
2.4 JSMASE W2

BBk LFOL i A 45 7 FE 2 , B

Yoo [ 58 7 A R B B B R (8] 3-A), %
A2 DA RE 08 43 WA VE M I 1T A ROK R UE N 5 TRIT
i 25 Pl b B a7 BH L (1] 3-B), REIZA
REA 7300 28 (1 0 A2 177 A5 80K A T B 1
2.5 EPIEAERRMEST

Pk LFOL ZEA AR N A A KGR | %
BE 25-37 °C ¥fgielp Al K, Had A KR
h 30 °CL7E 25 °C B TR BRI ASEEON BB I
30-37 °C &M R BIRGEN, HikslRa
) 5 2 A VR P WO 22 [ O 8 2 22 S (8T 4-A) T

Bl 3. Bk LFO1 KRIEH (A REEEB)AR
Results of the hydrolysis of starch (A) and casein (B) of the strain LFOI.

Figure 3.
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(A) 3.0

B) 3.0
25

2.0

ODyg

1.5

1.0

0.5

0.0

©) 30
L —a— 5%0
5L T 20%o
: —o— 40%o
F —=— 60%o0

20k —*80%

ODG(](]
—
i

$ o 6

0 2 4 6 8 10 12 14 16 18
i/h

E 4. BE#k LFO1 EAREEFREA). pH (B)FIELE
OFHTHEKHZ
The growth curves of the strain LFO1 in

s o 4

Figure 4.
different temperatures (A), pH (B) and salinity (C).

¥R LFO1 ZEATA] pH F 9K BN LM, HioEd
KAtk pH R 7. 76 pH R 5 F1 9 B, FEERIEATS
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BORR R E R, HAsBIFRE IR, ODeoo (A i
EARTYIG pH o 7 B, 7€ pH Ry 3 A1 11 B,
AR AZ BB, AR REA K (8] 4-B), 1ABE
LFO1 7EARMFRE T AR RN, HAeSE
5%0—60% A REA 1, FLHERFE R 5%t A R b,
R ENFRE AT L ODgoo (E IR, LB 5 1
i, wARSEAFEBOH B RE K, HIYTE 14-16 h
rEFEE (K 4-0).

2.6 FHVATIAEENZE

HRAEHUA LFO1 BRAYHT TGS SR AT 1, IR
7 Jir T ) AV T A5SR h fl £ ER B> AT IR
PRI AT AP A RV JUAC Bk D > [ B T
1R 5 58 A [ TR 0 I 7K /= B T >l 2 1 48 [ T >
TeFLEEERT (F 5) HEBUREAR LFO1 X JCFL BE R TR
9 BRI RE A EAY AT 18 mm, Hpxt
fiif0 v I R I TRV SR, PR B AR
ik 28.3 mm, X ICFLEERRIA AR SS , (HEHE0
B B A LA E] 18.5 mm. UGS B ER,
TP LEOT PRI IE /K BN TR | 4 FC S pel A
IR 2 2 AR T TR 353 D DA 1 00 T el AR T W 2 2
F(P>0.5)5 XA 22 [ B TR 4T TR B Y
S Ml e b R FCR,  R R 2% EC B L B 1 B s R
T B JRAT IO
2.7 AR

PRIAR LFO1 X 28 Fi470 i 24 4 ) Uk g 45 1
(F )FRY, ZEXMFEREEE 24 FPiH 2
B, MEHRE G WERDE . RATER A
250 BERURE, W R TR KR 25
2.8 AYEetih

A T A U B R LFOL X2 |k £ | B
Lh A O 68 = Fh e i A= )i ek, IR ah R R,
ISR N, SRR 4.5%10° CFU/mL



RS | AR, 2019, 59(5) 033

(A) (B)

w
(e}

O

Sn03 BSL1701

N
(e}

P
\/
Cal701 WL1707 Cil361

O

—_
(=)

Inhibition zone diameter/mm

0
a

R ORI R
Q & Ty < SOy

Pef1401 GD1701

5. B#k LFO1 BY31E i (mm)

Figure 5. Inhibitory spectrum of the strain LFO1 (mm). Values are means+SD. Means sharing a common

Strains

superscript letter were not significantly different (P>0.05).

* 2. ¥ LFO1 BHEEARER
Table 2.  Antibiotic sensitivity test of strain LFO1

Standards/mm Inhibition circle

Antibiotic Insensitivity/R Moderate sensitivity/I High sensitivity/S  diameter/mm Sensitivity
Acetylspiramycin <13 14-17 =18 24 S
Amikacin <I3 14-17 =18 23 S
Midecamycin <13 14-17 =18 29 S
Erythromycin <15 16-20 =21 32 S
Florfenicol <17 18-20 =21 21 S
Ceftriaxone <13 14-22 =23 32 S
Cefalotin <14 15-17 =18 39 S
Tobramycin <12 13-14 =15 37 S
Rifampicin <16 17-18 =19 25 S
Gentamicin <12 13-14 =15 18 S
Penicillin G <19 20-27 =28 24 I
Tetracycline <18 19-22 =23 27 S
Enoxacin <14 15-17 =18 30 S
Norfloxacin <12 13-16 =17 26 S
Lomefloxacin <18 19-21 =22 21 I
Ofloxacin <12 13-15 =16 32 S
Streptomycin <lI1 13-14 =15 37 S
Doxycycline <12 13-15 =16 33 S
Enrofloxacin <15 16-20 =21 36 S
Vancomycin <14 15-16 =17 22 S
Sulfamethoxazole <12 13-16 =17 25 S
Lincolmensin <14 15-20 =21 20 I
Spectinomycin <14 15-17 =18 20 S
Nalidixic acid <13 14-18 =19 33 S
Ampicillin <16 17-18 =19 27 S
Trimethoprim <10 11-16 =17 26 S
Chloramphenicol <17 18-20 =21 32 S
Bacitracin <8 8-12 =13 6 R

http://journals.im.ac.cn/actamicrocn
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9.0x10° CFU/mL B, SZEG4H 3 Fpfads R i ser:
R HAh S 4, 3% W] LFOL B kRN ik 3 Fhifa

K AT R 2 et
3 3tk

T 10 45k, Bl % A1 5 BR DA S0 1 5
K, piAER . HENEMFAY RGN, &
TG LB BR T 24 1 04 35 I LA R 3% Bl K A2 S 3
BEROmE IR, B0 AR R R e S T Y 7 45
kg2 L, i A PR ok R 2 R
HEBR DA S50 R, WA & L,
Verschuere S5 ANy | 507K )™ 2l s I T 1) 0L
RME . MOKAE Y S A A3 85 iR A5 i H5 4L
PRREDGE TRl IR AR A, T L R A 1E 3
858 LA A I T B2 B - Tehata 257V 38 G5 7L
R W 1E 43 K Bfl(Haliotis gigantean)f il Hh Y & FEAL
RAVEFHB AL T REEFLR . HAr, X T2k
1 718 F5 P g A2 TR A O 128 B HL B Wi %) F o i
AiE . Fil, AP NE Akl E i e 2 HE
R TC L BERK T S U B B R TR AR T, O
MAF—MRAE RO B B Ak LFO1

DU 2 AT T 1 A A 0 A0 2 FUAF T (Baceillus
amyloliquefaciens)¥ J5 1 5 AU, | T RAAARL,
O NG 92 P s 5 VA P T
ARG TE A B LA E AR b, T T gyrd
BEDRURe S e 50 o A S RRPE LU X, 455 diwTE
BEES . A AR A S E S gyrd FER P 91 04 Lkt
ARG LT W, #ED s EHk LEoT Jy Dl
S AT R . WETERE, DS 2R f AT R RE
3 U 7 RIS R . PR BT R N B- ) SR
FEYEYEYI T, BADANE . R ALK S
HREDM HET, X DU SR R A IS
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LB E, HTHEYIWNELEDOIG L,
an /N 22 7% B 9 BOR TR R A ik 7T TR (Fusarium
graminearum)® | H AL & ZEI IR I B KT 8 B BT
(Verticillium dahliae Kleb)®"', F&hhIK B9 K%
i (Botrytis cinerea Pers)?VV55 | T HAE/K = F2 58
RN ECED UL . A5 R, FEPTR LFO1 )
R T b MR 3o Ak B % T L B IR TR 4 22 i it
P HATFEHUE A, X% LFO1 MR ity A= 54t
Py I A ] o IO IR, Xt R B R AR AN (]
DIAE AR SR e, HOR et BoA 1R
N EPRHAS IR T 0 o ARESESE R 7R LFOT TE Pk
HA BRI IR0 5 DWUw IR A D BE, BE
RO K 7 37 5 0.2 DL I T A0 G FLBE R TA
M REERK . Bt s R IR . AR | A
PN . R . T FR M
T B QTR FIIR 22 2% 1640 PR TR S5 IR I AR 1
XRWFETUR LF01 HA By 2 MUK IR 5 sh )
PRI T

FEPUA LFO1 76 pH 5-9 . L 25-37 °C Fidh
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Selection and characterization of intestinal Bacillus strain
antagonistic against pathogenic Streptococcus agalactiae of
tilapia
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Abstract: [Objective] The aim of this study was to screen a probiotic strain that antagonizes Streptococcus
agalactiae isolated from the intestine of healthy Nile tilapia (Oreochromis niloticus). [Methods] The gut of healthy
tilapia was collected, homogenized, and diluted by a 10-fold series. Then 0.3mL suspension was streaked on brain
heart infusion plates and incubated for 1-2 d at 30 °C, and then single colonies were selected for purification.
Strains had antagonistic function against S. agalactiae were screened by the dot-inoculating method, and a strain
named LFO1 with a better antagonistic effect was selected. In this study, the strain LFO1 was identified by
physiological, biochemical characteristics and molecular biological analysis. In addition, some characteristics and
biosafety of the strain LFO1 were determined and analyzed. [Results] A total of 64 strains were isolated from the
intestine of healthy tilapia and 6 strains with obvious antagonistic effects were obtained, with the antagonism of
LFO1 strain considered the best. Strain LFO1 was identified as Bacillus velezensis. The best growth
temperature, pH, and salinities of strain LFO1 were 30 °C, 7, and 5%, respectively. Furthermore, the strain LFO1
exhibited the ability to hydrolyze starch and casein. Strain LFO1 was sensitive to most antibiotics and resistant only
to bacitracin, and showed antimicrobial activity against a broad range of fish pathogens including Streptococcus
agalactiae, Streptococcus iniae, Edwardsiella tarda, Edwardsiella ictaluri, Aeromonas hydrophila, Aeromonas
schubertii, Aeromonas veronii, Aeromonas jandaei and Nocardia seriolae. Biosafety tests suggested that the strain
LFO01 was not pathogenic to Nile tilapia, Danio rerio, and Channa argus. [Conclusion] In this study, it was found
that B. velezensis LFO1 strain isolated from the intestine of healthy tilapia has good biosafety and could antagonize
the common aquatic pathogens. It has the potential to prevent and control a variety of aquatic animal diseases, and
has broad application prospects.

Keywords: Bacillus velezensis, Streptococcus agalactiae, dot-inoculating method, inhibition, antibiotic sensitivity
test
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