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Screening and identification of antagonistic strains against
Staphylococcus aureus
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Abstract: [Background] The secondary metabolites of endophytic bacteria are the important sources of
new natural active substances. [Objective] We aimed to isolate the bacterial strains and their secondary
metabolites with antibacterial activity against Saphylococcus aureus from Paeonia lactiflora. [Methods]
The antagonistic strains were screened against Saphylococcus aureus through the method of dual culture.
The strains were indentified based on characteristics in morphology and DNA identification. The
biosynthetic genes of lipopeptide were amplified using polymerase chain reaction, and the antibacterial
activity of their fermentation and crude lipopeptides were detected using the method of Oxford cup. The
antibacterial activity of the crude lipopeptides was isolated through Sephadex LH-20 gel chromatography,
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which was analyzed by MALDI-TOF mass spectrometry. [Results] A total of 13 antagonistic strains were
screened from the endophytic bacteria isolates, which had different degrees of inhibition against
Saphylococcus aureus. The isolates SY 11 had the most obvious inhibition ability, and their fermentation
and crude lipopeptides had strong inhibitory effect. The isolates SY11 was identified as Bacillus
amyloliquefaciens based on characteristics in morphology and phylogenetic analysis of 16S rRNA gene
sequences. Three biosynthetic genes of lipopeptide, fenA, ituD and srfkn were detected using polymerase
chain reaction. The results suggested that the strain had the ability to synthesize lipopeptide. By further
analysis of MALDI-TOF mass spectrometry. The main active substance was presumed as Bacillomycin D.
[Conclusion] Bacillus amyloliquefaciens SY'11 had significant inhibitory effect on Saphylococcus aureus,
and their crude lipopeptides also showed inhibitory activity against Saphylococcus aureus in vitro, which
laid the foundation for the further development and application of endophytes from Paeonia lactiflora.

Keywords: Paeonia lactiflora, Endophytic bacteria, Antibacterial activity, Identification, Sephadex LH-20
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Table 1 The sequences of primers used for amplication of

biocontrol function genes

No. Primers Primers sequence (5'—3") Gene
name

1 FenAa AAGAGATTCAGTAAGTGGCCCATCCAG fenA

FenAb CGCCCTTTGGGAAGAGGTGC

2 Srfkn-1 AGCCGTCCTGTCTGACGACG srfkn
Srfkn-2 TCTGCTGCCATACCGCATAGTC
3 ItuD-f ATGAACAATCTTGCCTTTTTA ituD

ItuD-r  TTATTTTAAATTCCGCAATT
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Figure 1 The colonial morphology of some endophytic
bacteria from Paeonia lactiflora

—

B2 EhEixeRe mkasisiER

Figure 2 Screening of endophytic bacteria with inhibiting
Staphylococcus aureus

23 HMEMABENEReEEIKERHF
1EF

IVRERCRER AT 1Y) 6 BRI R BEEE SR B0, e
R, 23t 3 U R TR o AR IS ARG . 25 5
PN BB AT SE YA S mm LA_E (& 3). I
3 ALIEH, BRI S OmERENERE B
FAMFIVER, HAPERR SYL MM ERCR LT, 3
B A 10.8 mm, 31X F AR B S0 25 Rk
R TR (A A0 SR S DL F AR A RICR
2.4 BERKZEYIBAERRIAINHIER

XA TR SY11, SY15. SY2.
SYS [ IR o 3k U R A1 J A AR S A I . 5
SRERTMR SY11 AR IR Bl B RCR I o
Hofth 3 Bk, H3RTF SY 11 BEAFL BER BN E R,
P SEREAE 12 mm LB 4), A vRANg
JER 25 0 J5 114 400 T 2050 SR D) 46 F BB i e A A A 1

B3 EhEkiEeyeReasxEnilEER
Figure 3 The inhibitory effect of antagonistic strain
fermentation against Saphylococcus aureus
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Figure 4 Inhibition ability produced by lipopeptides

compounds of the antagonistic strain against Saphylococcus
aureus
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Figure 5 Phylogenetic tree of endophytic bacteria based on 16S rRNA gene sequences
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Figure 6 Inhibition of different components on
Saphylococcus aureus
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Figure 7 MALDI-TOF mass spectrum of active fraction
LP4
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