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Exploring the Antifungal Activity of Bacillus
amyloliquefaciens NK10.BAhjaWT
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(Institute for Molecular Biology, College of Life Science, NanKai University, Tianjin 300071)

Abstract: Bacillus are well known antibiotic producers. In this study, dozens of Bacillus strains from dif-
ferent sources were screened. Among them, a strain with strong antifungal activity was found. With 16S
rDNA test and Biolog assay, this strain was identified to be Bacillus amyloliquefaciens. The fermentation
conditions were optimized in small conical flasks. After ammonium sulfate salting out, dialysis, freezing
vacuum dehydration, the crude protein extracts were obtained. The thermal stability, pH stability, protease
stability, ion stability and antifungal spectrum of this protein were studied further. Scanning electronic mi-
croscope was also used to explore the antifungal mechanism.
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Fig. 1 Antifugal activity toward Fusarium solani of Bacil-
1) lus amyloliquefaciensNK10.BAhjaWT
2.2 %;IJ%E A: ; B: 60% ; C:
R 16S rtDNA ) . .
Note: A: Crude protein extract; B: 60% saturated solution of ammonium
GenBank s sulfate; C: Supernatant

R 1 Biolog £%E

Table 1 Biolog identification

No. Species Similarity Distance Type
1 Bacillus amyloliquefaciens B 0.66 4.73 GP-ROD SB
2 Bacillus subtilis B 0.02 5.85 GP-ROD SB
3 Bacillus amyloliquefaciens A 0.00 7.65 GP-ROD SB
4 Bacillus subtilis C 0.00 8.34 GP-ROD SB
5 Bacillus licheniformis 0.00 9.18 GP-ROD SB
Similarity: ; Distance: ; Type GP-ROD SB: Biolog

Note: Similarity: The most important determinant of species; Distance: The distance between the tested strain and the model strain; Type
GP-ROD SB: The Biolog plate we used in test is gram-positive Bacillus’ type

1000 5 ODgo > >
( 2) 48h
16S rDNA  Biolog
30h 48h ( 3)

2.4 FHIRZEBRH SDS-PAGE
SDS-PAGE

NK10.BAhjaWT(Bacillus amylo-
liqguefaciens NK10.BAhjaWT)
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53 ’
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10X100 fEEREET)
Fig. 2 Morphological test of Bacillus amyloliquefaciens
NK10.BAhjaWT(under micrsoscope 1000 times)
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Fig. 3 Antifungal activity curve toward Fusarium solani of
Bacillus amyloliquefaciens NK10.BahjaWT

( 4)
2.5 HIEEIE
4 #HiIEEAH SDS-PAGE
( Fig. 4 SDS-PAGE of crude protein extract
1-4: s M: marker
5) Note: 1-4: Crude protein extract; M: Protein marker

5 FRIEMFMATE NK10.BAhjaWT B E H g
Fig. 5 Antifungal spectrum of Bacillus amyloliquefaciens NK10.BAhjaWT

A: ; B: ; C: ;D R ; E: (

)
Note: A: Inhibit Fusarium solani; B: Inhibit Rhizoctonia solani Ktihn; C: Inhibit Aspergillus niger; D: Inhibit Sphaceloma ampelina de Bary; E: In-
hibit Epidermophyton floccosum
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Fig. 6 SEM analysis of crude protein extract antifungal

activity toward Fusarium solani
A: (><2000); B: (><5000); C:
, (><10000); D: (><5000)

Note: A: Normal mycelium (><2000); B: Mycelium deformed (>
5000); C: Cell wall dissolved, shedded (><10000); D: Cell wall

perforated (><5000)
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