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Abstract: Bacillus subtilis UTB1, a biocontrol bacterium isolated from pistachio nuts, has
been shown to have antagonistic activity against Aspergillus flavus. In this study, a
random mutagenesis using 10 doses of gamma irradiation (0.1-3 KGy) was applied on B.

subtilis UTBL to improve its antagonistic activity against A. flavus. After irradiation, 500
bacterial colonies were selected randomly and their effects against A. flavus R5 were
assessed using dual culture assay. Forty-five colonies (9%) revealed higher inhibition
activity as compared to strain UTBL1. Eight colonies out of the 45 were selected based on
genetic diversity by means of rep-PCR analyses; six of which could significantly inhibit
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the fungal growth using cell-free supernatants as compared to the parental strain. Thin

layer chromatography showed that the production of cyclic lipopeptides including
surfactin, fengycin and iturin families increased in these six mutants. TLC-bioautography
analysis against A. flavus R5 revealed a considerable inhibition of the fungal growth,
which associated with iturins production. According to the results of sfp (responsible for
biosynthesis of phosphopantetheinyl transferase) multiple alignment, we could display that
the sfp sequence underwent a mutation in the six mutants.

Keywords: Aspergillus flavus, biocontrol, Bacillus subtilis, cyclic lipopeptides, mutation, gamma
irradiation
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