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Effect of the Crude Toxin of Fusarium oxysporum f. sp.
cubense Race 4 on the Growth and the Protein Secretion
of Bacillus licheniforms

LI Yong-Jian = YANG Zi-Hong CHEN Yuan-Feng
CHEN Yan-Hong CHENG Ping YU Guo-Hui’

(Zhuhai Agriculture Research Center, Zhuhai, Guangdong 519075, China)

Abstract: The effects of the crude toxin of Fusarium oxysporum f. sp. cubense race 4 (Foc 4-zj) on the
growth of Bacillus licheniforms R21 strain and its protein secretion were studied. The results showed
that the growth of R21 strain was inhibited by the crude toxin produced by Foc 4-zj, and its growth cy-
cle was shorten. The protein contents were decreased and the kinds of protein in the supernatant fluid
had changed significantly after treated with crude toxin. High dose of the crude toxin greatly decreased
the contents of antagonistic proteins, whereas lower one increased.

Keywords: Fusarium oxysporum f. sp. cubense race 4-zj strain, Crude toxin, Bacillus licheniforms R21
strain, Growth curve, Supernatant protein
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82.40%, ( );

(2]

[3.4]

4 ( Foc
4-z))
(Dendrobium spp.),
(Fusarium moniliforme)
(Dendrobium Leaf Spot)
R21 51 Foc 4-zj
R21

1 MBERE

1.1 il Ek

: Bacillus coagulans

R14 B. circulans R38

B. licheniforms R21 R26 R31 R37 R39 R47
Pseudomonas aeruginosa LK;

4
(Foc 4-zj),
12 #HiiEsRsE
LB( )%, PDA( )%, Rich-
ard g
1.3 BEHERFHE
131 4SEBE#HRAIET: LB ,
37°C 180 r/min OD¢yy 1.0
132 BEHEREHESHERNHE &: 4]
Foc 4-zj PDA
28°C 4d, 0.6 cm
, 8 Richard(pH 6.0)
, 28°C 140 r/min 15d
, 5200 r/min

25 min,

1.4 HERXMNAEEFERE R FE
100 uL 100
LB , , ;
, 200 pL , 37°C 2d
200 pL Richard
, 1

1.5 MFHEMRFETE R21 BHkEKMESR
R EFEBHEMHF
151 fAFHEAE R2I BHRAR: 97 mL LB
( 250 mL) 1 mL
s Richard ,

100 mL, 200 uL  R21

( 1.3.1), 37°C 180 r/min
12h 24h 48h 72h
3 s 3 mL Richard
( ,97 mL LB
Richard R21
)
1.5.2 #EFZEX R21EHRE KBS NH:
48h  72h R21
10 ODgo0, 3
153 MBZRX R21 BHIEF LERERSELM
EHIF M R21
4°C 10000 r/min S
R21 , —20°C
[8]

E)

2mL 3 mL

3 mL

12h 24 h

25 min

SDS-
( 4%, 12%,
80V, 120V, ),
154 HFEREXM R2l BHkiEF LEFREREASE
SREAK !
50 mL R21 , 4°C
;4°C 15000 r/min
s I mLpH 6.8 20 mmol/L
, 100°C
, 4°C 15000 r/min
, R21

20%, 4°C 30 min,

30 min
30 min

, —20°C
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[9]

3
1.6 HIESHAZE
SPSS13.0
, LSD ,
Excel ,

9"

2 HBRERH

21 MEBHEXAEEBFEEKE KB E]
Foc 4-zj 8
( 1, LB
¢ D, LK

*1 BEREFREASERMENEEKERIE

Table 1 Growth inhibition of biocontrol agents by Foc
4-zj crude toxin

Strain Inhibition zone diameter (mm)
R14 15.5020.21 be
R21 18.83%0.12 a
R26 15.67=20.11 be
R31 14.00=0.14 d
R37 16.50=%0.10 b
R38 17.672%0.06 a
R39 15.42%+0.05 ¢
R47 14.7520.19 cd
LK 0.0=0.00 e

=+ )
LSD ,P 0.05.

Note: The data in the table are mean==s and the different small

letters in the same column show significantly differences
among strains using LSD test at P < 0.05.

1 R21
Fig. 1 Influence of the crude toxin on the growth of R21
strain

CA: ; B:

Note: A: Treated without crude toxin; B: Treated with crude toxin.

http://journals.im.ac.cn/wswxtbcn

., R21 ,

18.83 mm=+0.12 mm

22 MEZX R2L A KN

R21 24 h

( 2) 24 h ,48 h

) R21
24 h

12 h, ODgoo 0.198,
(I mL 2 mL 3 mL ODgpo
0.127 0.135 0.0942); 24 h, ODgoo

;48 h, ODgop  0.349,
(1 mL 2 mL 3 mL ODy¢go

0.203 0.199 0.216); 72 h, ODgyo  0.151,
I mL 2mL 3 mL 0.113 0.094
0.133, 2

O cK
0.50 r B 1 mL crude toxin
040 1 M 2 mL crude toxin a

E] 3 mL crude toxin

t(h)

2 R21
Fig. 2 Influence of the crude toxin on the growth of R21
strain
LSD ,P 0.05,

Note: The different small letters upon the column at the same
treatment time of R21 strain show significant differences
among treatments using LSD test at P < 0.05 (the same below).

23 MHFEM R ERERF LERERIERM
A
R21
, 24h
~72 h ,
(3
12 h (1.465x10° ug/mL)
(ImL 2mL 3 mL
1.324 x 10° pg/mL  1.238 x 10° ug/mL  1.297 x
10° ug/mL) ;24 h
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1.315 x 10° pg/mL, 1 mL
(1.182 x 10° pg/mL) 2 mL(1.096 x 10* ug/mL) 3 mL
(9.950 x 10> pg/mL); 48h 1 mL 2

mL 3 mL (
1.016 x 10° pg/mL 9.090 x 10* pg/mL 8.435 x 10?
(1.078 x 10° ug/mL),
3 ;72 h
1.006 x 10° pg/mL, 1 mL 2 mL

pg/mL)

9.867 x 10% pg/mL  1.022 x 10° pg/mL, 3
mL (9.539 x 10* pg/mL)
Ock
, Bl1 mL crude toxin
_ 2000.00 M 2 mL crude toxin
= 2 . a B 3 mL crude toxin
5 1500.00
5 1000.00 -
S
5 500.00
=]
=
0.00-
3 R21
Fig. 3 Influence of the crude toxin on the protein contents

of R21 strain in its supernatant fluid

SDS-PAGE , R21
( 2),
3
12h 2 , 1 mL
2mL 3 mL 6 9
12 ;24 h 17
12 ;48h 13,
14 17 16 ;72 h
, 17
12h  ImL 2mL
44.54 kD , 3 mL
51.23 kD ; 24 h
140.70 kD 97.11 kD 49.79 kD
, 3 mL
26.46

12h 12h ,1mL 2mL 3 mL
42.39 kD 24.45kD
;2 mL 27.73 kD
;3 mL 80.53 kD
38.94 kD 27.73 kD

24 h

24 MHFEM R AHEFLERENEASE
aEAl

R21 ( 36.62 kD,
2) , 24 h;
(4
12h :24h  ImL 2
mL R21 (

6.738 x 10 pg/mL  6.970 x 10% pg/mL)
(6.123 x 10% pg/mL) ,

E

3mL (3.803 x 10* pg/mL); 48 h
2.787 x 10* pg/mL, 1 mL 2 mL
3mL 3.435 x 10> ug/mL  2.784
x 10* pg/mL  1.481 x 10* pg/mL,
;72h (2.796 x
10 pg/mL) 1 mL (2.761 x 10* pg/mL)
s 2 mL 3 mL
( 2.110 x 10> ug/mL  1.021
x 10% pg/mL)
3 HwHitie
[3,11,12]

R21
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2 HSEM R BEHEFLEREAMENZ T

Table 2 Influence of the crude toxin on the types of protein of R21 strain in its supernatant fluid

Treatment 12h 24 h 48 h 72 h
time

ImL 2mL 3 mL ImL 2mL 3 mL ImL 2mL 3 mL ImL 2mL 3 mL

Treatment CK 1mL 2mL 3mL CK ImL 2mL 3mL CK I1mL 2mL 3mL CK 1mL 2mL 3mL
methods crude crude crude crude crude crude crude crude crude crude crude crude
toxin  toxin  toxin toxin  toxin  toxin toxin  toxin  toxin toxin  toxin toxin

140.70

97.11

80.53 +
72.42

67.85

63.06 +
59.88 +

56.69 + + + +
53.29

51.23 +
49.79 +

49.32 A A

47.13 ar arF ar arF arF arF ar ¥
44.54

42.39 + +
38.94

36.62 4 4 +
32.82

31.72

31.43 A A A A
28.26

27.73 +* +* - - +*

26.46

25.23

24.45 4 3 e +* +* +* + + +
20.53

+ + + + o+ o+ o+ o+ o+
+ o+ o+ o+
+ o+ o+ o+

+
+ o+ o+ o+
+

4
4
+ o+ o+ o+

(kD) Protein molecular weight (kD)

+ o+ o+ o+

+ o+ o+ o+
+ o+ o+ o+
+ o+ o+ o+
+ o+ o+ o+
+ o+ o+ o+
+ o+ o+ o+
+ o+ o+ o+

B

Note: +: The corresponding protein band in the SDS-polyacrylamide gel electrophoretogram.

800.00 O cK , ,
—_ Bl 1 mL crude toxin
—
E 60000 M 2 mL crude toxin
f_l--, 3 mL crude toxin 4
2 400.00 ) ;
8 a a
£ b
i . .
3 20000 F c (Fusaric acid, FA),
[-™

[4] FA
0.00 L L ’ ’
72
FA ,
4 R21 Wang

Fig. 4 Influence of the crude toxin on the antagonistic [13]
proteins content of R21 strain in its supernatant fluid ;
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