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Fig. 1 Purification of iturin homologues produced by B. subtilis JA on
RP-HPLC.
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Table 1 MIC values of compound 1

Phytopathogens MIC/(ug/mL)
Fusarium graminearum 6.25
Rhizoctonia solani 12.50
Fusarium oxysporum 25.00
Pythium irregulare 50.00
Botrytis cinerea 12.50
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Fig. 2 Electrospray ionization mass spectrum of separated lipopeptide produced by B. subtilis JA. A: peak 1; B: peak 2.
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Fig. 4 Possible b-and y-type fragments produced by CID from
iturin A.

3 Ww
HPLC B. subtilis JA
ESI/MS-CID s S
iturin A
[5,7,12]
HPLC s s
HPLC, s

Edman ,
[13]
, N- B.
subtilis

Edman
ESI/MS

[14,15]

>

, ESI/MS

, B. subtilis JA

, fengycin''!  iturin
A iturin A
, F. graminearum  MIC

6.25ug/mL F. graminearum

[16]

B. subtilis JA

(1]

(2]

(4]

(5]

(6]

(7]

(9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

2 % X W

Stein T. Bacillus subtilis antibiotics: structures, synthe-
ses and specific functions. Mol Microbiol, 2005, 56 (4):
845-857.
Peypoux F, Guimand M, Michel G, et al. Structure of
iturin A, a peptidolipid antibiotic from Bacillus subtilis.
Biochemistry, 1978, 17: 3992-3996.
Peypoux F, Bonmatin JM, Wallach J. Recent trends in the
biochemistry of surfactin. Appl Microbiol Biot, 1999, 51:
553-563.
Vanittanakom N, Loeffler W, Koch U, et al. Fengycin-a
novel antifungal lipopeptide antibiotic produced by Ba-
cillus subtilis F29-3. J Antibiot, 1986, 39: 888-901.

s , Pham H, . B2

(Acta Microbiologica Sinica), 2003, 43 (5): 647-652.
Liu J, Liu M, Wang J, et al. Enhancement of the Gibber-
ella zeae growth inhibitory lipopeptides from a Bacillus
subtilis mutant by ion beam implantation. Appl Micro-
biol Biot, 2005, 69: 223-228.

Yu GY, Sinclair JB, Hartman GL, et al. Production of iturin
A by Bacillus amyloliquefaciens suppressing Rhizoctonia
solani. Soil Biol Biochem, 2002, 34: 955-963.

Vater J, Kablitz B, Wilde C, et al. Matrix-assisted laser de-
sorption ionization-time of flight mass spectrometry of
lipopeptide biosurfactants in whole cells and culture filtrates
of Bacillus subtilis C-1 isolated from petroleum sludge.
Appl Environ Microbiol, 2002, 68 (12): 6210-219.

Klich MA., Arthur KS, Lax AR. et al. Iturin A: a poten-

tial new fungicide for stored grains Mycopathologia,

1994, 127 (2): 123-127
, s , . JA
(Acta
Microbiologica Sinica), 2004, 44 (4): 511-514.
Wang J, Liu J, Wang XQ, et al. Application of electros-
pray ionization mass spectrometry in rapid typing of
fengycin homologues produced by Bacillus subtilis. Lett
Appl Microbiol, 2004, 39: 98—102.
Akpa E, Jacques P, Wathelet B, et al. Influence of cul-
ture conditions on lipopeptide production by Bacillus
subtilis. Appl Biochem Biotech, 2001, 91-93: 551-561.
Yang S, Wei D, Mu B. Determination of the amino acid
sequence in a cyclic lipopeptide using MS with DHT
mechanism. J Biochem Bioph Meth, 2006, 68: 69—74.
Mikkola R, Kolari M, Anderssonl MA, et al. Toxic lac-
tonic lipopeptide from food poisoning isolates of Bacil-
lus licheniformis. Eur J Biochem, 2000, 267: 4068—4074.
, . /

(Chinese J Anal
chem), 2004, 32(9): 1219-1222.
Yu GY, Muehlbauer GJ. Benzothiadiazole-induced gene
expression in wheat spikes does not provide resistance to
Fusarium head blight. Physiol Mol Plant P, 2001, 59:
129-136.

© ™ ERF BRI R BT B S e

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



120 Hua Cheng et al. /Acta Microbiologica Sinica (2008) 48(1)

Purification and identification of iturin A from Bacillus subtilis JA
by electrospray ionization mass spectrometry

Hua Chen, Chengling Yuan, Kezhou Cai, Zhiming Zheng', Zengliang Yu

(Key Laboratory of lon Beam Engineering, Chinese Academy of Sciences, Hefei 230031, China)

Abstract: Lipopeptides produced by Bacillus subtilis JA antagonized a broad spectrum of plant fungal pathogens.
The purification and identification of the lipopeptide antibiotics plays an important role for further research. Crude
lipopeptides were extracted with methanol from the precipitate, which was obtained by adding 6mol/L HCI to the
cell-free culture broth and then stored at 4°C overnight. The crude extract was run on reversed-phase HPLC sys-
tem with a Diamonsil Cg column (250 mmx4.6 mm, Dikma) to separate the lipopeptides. Two antifungal com-
pounds, which had strong inhibitory activity against various plant fungal pathogens, such as Fusarium graminea-
rum, were purified. The molecular weights of two compounds were determined by electrospray ionization mass
spectrometry (ESI/MS). Two compounds, with molecular weights of 1042.4 Da and 1056.5 Da, were homologues
differed by a structure of —CH,. ESI collision induced dissociation mass spectrometry analysis was used to se-
quence the structure of purified compounds. Typical b- and y- type fragments showed that compound 1 (with a
molecular weight of 1042.4 Da) had a primary structure of Pro-Asn-Tyr-BAA-Asn-Tyr-Asn-Gln (BAA represented
B-amino acid), which was consistent with lipopeptide iturin A. Compound 2 was a homologue of iturin A.

Keywords: Bacillus subtilis; lipopeptide antibiotics; purification; electrospray ionization mass spectrometry
(ESI/MS); collision induced dissociation (CID); iturin A
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