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E 1. B15 TEAEBRNKEERINEESE
Figure 1. In vitro interaction between B. amyloquefaciens B15 and B. cinerea on PDA plate at 4th day after incubation
at 28 °C. A: a 7 mm agar plug of B. cinerea on center of PDA plate; B: a 7 mm agar plug of on center of PDA plate
containing B15 culture supernatant at the concentration of 1:20.
B15
2 2-B 2-C
2.2

B2 RAEBMETURKEEBMAMEREBER
Figure 2. Observation of B. cinerea stained with trypan blue under fluorescence microscopy. A: untreated control
group; B, C: treated group.
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Figure 3. Observation of B. cinerea strained with DAPI under LCSM. A: untreated control group; B: treated group.
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E 4. Bl5 tEABRMREEMMEAEEER RN
Figure 4. The effect of B15 culture supernatant on the level of ROS in B. cinerea. A: untreated control group; B:
treated group.

B 5. Bl15 TEABRMNIEE MRS ERL [RRZME
Figure 5. The effect of B15 culture supernatant on PS externalization of B. cinerea. A: untreated control group; B:
treated group.
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6.
Figure 6. The effect of B15 culture supernatant on the level of Ca>™ in B. cinerea. A: treated group; B: untreated

control group.
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Inhibition of antifungal substances from Bacillus amyloquefaciens

B15 against Botrytis Cinerea—the agent of “gray mold” of grape
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Abstract: [Objective] The present study aimed to investigate the inhibition of cyclic lipopeptides (iturin A and
fengycin) produced by Bacillus amyloquefaciens B15 against Botrytis cinerea by using laser confocal scanning
microscopy and fluorescence microscopy. [Methods] The agar diffusion method was applied to investigate the
antifungal activity of B15 strain against Botrytis cinerea. A 7-mm agar plug of Botrytis cinerea was placed on the
PDA plate containing B15 culture supernatant at the concentration of 1:20. The hyphal viability was determined by
staining the hyphae of Botrytis cinerea with trypan blue. Then the classical cell apoptotic assay was applied by
staining cell nucleus, reactive oxygen species, calcium ions, and phosphatidylserine of hyphae with DAPI,
Dihydrorhodamine 123, fluo-3/am and Annexin V-PI probe. [Results] The antagonistic assay showed that the B15
strain displayed evident antifungal activity against Botrytis cinerea. From the trypan blue assay, it was evident to
observe the distorted hyphal structure of Botrytis cinerea in treated group, including conglobation of branch tips,
swollen hyphae, hyphal vacuolation, and shrinkage under fluorescence microscopy. The laser confocal scanning
microscopy observation of Botrytis cinerea showed that the typical cell apoptosis pattern appeared in the treated
group, including the nuclear fragmentation and condensation, accumulation in reactive oxygen species and Ca®’,
and the flip-flop of phosphatidylserine. [Conclusion] The combined results of the trypan blue assay and cell
apoptotic assay indicated that B15 culture supernatant inhibited the growth of Botrytis cinerea in the way of
inducing apoptotic-like cell death in Botrytis cinerea, instead of damaging the cell membrane and directly

contributing to the death of mycelium.

Keywords: Bacillus amyloquefaciens B15, apoptotic-like programmed cell death, mechanisms of inhibition, laser
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(KX HFt%h: &)

Supported by the Technology Project of Hebei Province (16222901D) and by the Beijing New-Star Plan of Science and Technology
(z181100006218004)

*Corresponding author. Jie Xue, Tel: +86-10-53218262, E-mail: Ixxuejie@126.com; Yinzhuo Yan, Tel: +86-10-53216460,
E-mail: yyz@163.com

Received: 8 August 2017; Revised: 3 November 2017; Published online: 5 December 2017

actamicro@im.ac.cn



