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1.1
Bacillus subtilisTG26 Gibberella zeae
Alteraria longipe Piricularia oryzae Tricho-
derma viride Valsa ambiens
Fusarium oxysporum {. lycopersici Aspergillus niger Pythi-

um aphanidermatum
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1.2
HITACHI CR21 Bio-Rad Model 402
Labconco MALDI-TOF Nikon 751G
Bio-Rad Model 111  Hi-Pore™ Bio-Rad
Pharmacia pH 3-10 Bio-Lyte 3 10 Bio-Rad Sigma
1.3 TG-26
4
1.4
1.4.1 pH
2.5 9000 r min 15 min 80%
> 2mol L NaOH pH7 0
Imol L. HCI pH2.5 12000r min 10min
1%
1.4.2 0.02mol L pH6. 8 0.1g mL
6 12000 r min 4C 10min
10 12000 r min 4C 10min f 0.02mol L
pH6.8
1.4.3 HPLC 0.02mol L
pH6.8 Bio-Rad Hi-pore 0% ~100%
ImL min 0.02 mol L pH7.5
0.02mol L pH7.5 Hi-pore
0% ~100% ImL min LP-1
1.5
1.5.1 Lowry
1.5.2 PDA  9cm
28C 4 cm 0.5cm S5pl
28C 10h
1.5.3 MALDI-TOF MS Matrix assisted laser desorption ionization
time of flight mass spectrometry 70%
1.5.4 Bio-Rad 111
1.5.5 6 mol L HClI 110 24h  Beckman
121MB
1.5.6 LP-1 0.02 mol L pH6.8 0.3mg mL
40C ~100TC 30min Trichoderma vivide
100 % 4
1.6

0.3mg mL  LP-1
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3
1.7
PDA 9cm 28C 4cm
0.5cm SpLl 0.3mg mL 0.02mol L pH6.8
LP-1 28C 10h
1.8 LP-1
PDA 9cm 28T 3cm
0.5cm 50 0.3mg mL.  LP-1 28T
1.9
8
2.1
Hi-pore 6 1
2 2 Hi-pore
pH7.5
1 6
T - 1% 2r 2 1100
N
1* g §1f 50 §
- 7]
.'|||||||||\\|_ﬁj\7~| ‘JWJL_//\——L
01357 91113151719 21232527 I T N I N T

A 1110
t/min 0135 7 91113151719 21232527

1/min
1 Hi-pore LP-1 2 Hi-pore LP-1
pH6.8 pH7.5
Fig.1 Isolation of LP-1 on Hi-pore reversed phase Fig. 2 Purification of LP-1 on Hi-pore reversed
column in phosphoratic buffer of pH6. 8 phase column in ammoniumbicarbonate buffer of
pH7.5
LP-1 1L 2mgl.P-1
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LP-1 pH 4.5
LP-1

2.2 LP-1

2.2.1 MALDI-TOF LP-1

1057.3D 3 LP-1 SDS-PAGE

4800
1057.3 D
-§4(XD -
€3200 -
=
#2400
1600 \
W;MM\AAW V‘M’I\-&\&-\-ww»{,w_\_nA\a.J.»T,.
600 800 1000 1200 1400 1600
FHEEFE m/z
3 LP-1MALDI-TOF
Fig.3 MALDL-TOF MS profile of LP-1
2.2.2
LP-1 4.75 4 LP-1 PAG-IEF
4 LP-1 Fig.4 PAG-IEF analysis of LP-1
1. Standard pl proteins
2. LP-1 Antifungal peptide LP-1.
20min 15min
1 LP-1 2.2.3 1
Table 1  Amino acid composition of LP-1 5
antifungal peptide LP-1 9 33%
15% LP-1
Amino acid Content mol% No. of residues”™
Asp 33.45 2.97 3 2.2.4 LP-1
Glu 15.08 1.35 1
Ser 25.52 2.34 2
Thr 7.86 0.72 1 100C 30min
Tyr 18.10 1.62 2 75% 5
* The values were calculated on the basis of the 2.2.5
molecular weight 1057D determined by MS.
LP-1 0.019mg mL

1.P-1
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2 LP-1 o 120 -
Table 2 The antifungal spectrum of LP-1 E 100
S
=
Indicator strains Antifungal activity El g 80
YE )
+ o+ | 5 60
Alternaria longipes g = r
-
. . ++ + e 40
Aspergillus niger -~
@
2020 F
. +
Fusarium oxysporum {. ++ + =
Lycopersici £ o
JF-3
o+
Gibberella zeae JF-3
F-17
Gibberella zeae F-17 e 5
H-28 . Fig. 5 Effect of
Gibberella zeae H-28
T
Piricularia oryzae 2.2.6
) ) EE
Pythium aphanidermatum )
+ o+
Trichoderma viride "
+ 4
Valsa ambiens
* The antifungal activity is expressed by
the diameter of inhibition zone + 3~5mm +
+ 5~10mm + + + 10~15mm + + + +
15~20mm
+ 4+ +++ >20mm 2.2.7
28C 4h
6-A 24h
BS1 ?
C
2.2.8 LP-1
1 N LP-1
1952  ].Babad
10~15
D-
8 LP-1
A Fengycin-A
! LP-1 A Iturin A "
F Bacillomycin F '
1995  Kajimura

B_

_Bacillobentin
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temperature on the inhibitory activity of LP-1
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6-B Schreiber
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9
1000D
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1447D LP-1
D Bacillomycin D "
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6 LP-1
Fig.6 Effects of LP-1 on the hyphal morphology of Trichoderma viride
A. Abnormal hyphal morphology of T . wiride after cultured for 4 hours B. Abnormal hyphal morphology of

T. viride after cultured for 24 hours C. Normal hyphal morphology of T'. viride Bars represent 0. Imm
LP-1 C 1048D

LP-1 9D D
LP-1
LP-1
LP-1
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PURIFICATION AND CHARACTERIZATION OF
ANTIFUNGAL PEPTIDE LP-1"

Liu Ying Xu Qing Chen Zhangliang
National Laboratory of Protein Engineering and Plant Genetic Engineering Peking University

Beijing 100871

Abstract An antifungal peptide LP-1 from Bacillus subtilis TG26 strain was purified by acid pre-
cipitation acetone precipitation and Hi-pore reversed phase column chromatography. The molecular
weight of LP-1 is 1057.3 D as determined by MALDI-TOF mass spectrometry and its pl is 4.75
by PAG-IEF. It was also found to be thermostable. Its antifungal spectrum showed that LP-1 has
strong inhibitory activity against many plant pathogenic fungi such as Pythium aphanidermatum
Gibberella zeae Alternaria longipe Fusarium oxysporum {. lycopersici etc.. The abnormal hy-
phal growth of Trichoderma viride caused by LP-1 such as swollen tips twisted short growth and
cytoplasm condensation was also observed. Both ninhydrin reaction and peptide sequencing suggested
that LP-1 is a cyclic peptide.

Key words  Bacillus subtilis TG-26 Antifungal peptide Antifungal spectrum Cyclic peptide
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