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Identification and antimicrobial activity of an antagonistic endophytic
strain HJ-3 from Polygonatum cyrtonema

LYU Cai-yun',XIA Juan,LIN Yong-xiang, LIU Xiao-zhuang, XIANG Ai-biao,ZHENG Ya-wen, BAI Xiao-hui*

School of Life and Environmental Sciences , Huangshan University , Huangshan 245041 ,China

Abstract : In this study,an endophytic strain HJ-3 was screened from Polygonatum cyrtonema ,an original medicinal material
from Anhui Province. The antagonistic effects of HJ-3 on eight plant pathogenic fungi were observed by five-point confronta-
tion culture method. The activated HJ-3 strain was fermented into fermentation products with different concentrations, its anti-
bacterial activities against four tested bacteria were detected by filter paper diffusion method, and the extracted fermentation
products were detected by LC-MS. The results showed that the endophytic bacteria HJ-3 showed obvious antagonistic activities
against eight common plant pathogenic fungi,among which the antagonistic activities against seven pathogenic fungi such as
Rhizoctonia solani Kiihn were obvious,and the antagonistic activities against Collettrichum gloeosporioides Penz was weak. In
addition , it was found that the fermentation products of different concentrations had certain antibacterial effects on the four
kinds of tested bacteria,among which the antibacterial effects on Staphylococcus aureus and Bacillus subtilis were better. The
endophytic strain HJ-3 was identified and named as Bacillus velezensis by morphological analysis and 16S rRNA gene sequen-
cing. A 5,5 -methylenebis ( 2-tert-butyl-4-methylphenol ) phenolic substance and three similar compounds were obtained by
LC-MS analysis. The results of this study laid a foundation for the development of endophytic bacteria from Polygonatum cyr-
tonema it also provides the basis for the extensive application of endophytic drugs.
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1 BE#k HI-3 @ iEsEn

Fig. 1  Purification and culture of strain HJ-3

2 MEE H3 AMBERE

Fig. 2 Scanning electron microscopy of endophytic strain HJ-3
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Fig. 3 Electrophoresis results of PCR amplification products
with 16S rRNA universal primers
TE:M:DNA Mark; A : BIPEXT A B Bk HI-35C FHPEXT B Note:
M:DNA Mark ;A : Negative control; B:Strain of HJ-3;C:Positive control.

501 Bacillus halotolerans strain CECT 5687

Bacillus halotolerans strain CR-95

Bacillus mojavensis strain IFO15718
Bacillus subtilis subsp.spizizenii strain NRRL B-23049
461 Bacillus subtilis subsp.spizizenii strain NBRC 101239

96
Bacillus subtilis subsp.inaquosorum strain BGSC 3A28
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66 {_ HJ-3

57" Bacillus velezensis strain CBMB205
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—
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Fig. 4 Phylogenetic tree of 16S rRNA of strain HJ-3
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Fig. 5 Antagonistic effect of endophytic strain HJ-3 on eight pathogenic fungi

100 2.4 NEEEAESY LC-MS N5
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Fig. 7  Antibacterial effects of fermentation products of endophytic strain HJ-3 on different tested bacteria
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Fig. 8 Diameters of inhibitory zone of fermentation products
of endophytic strain HJ-3 against different tested bacteria
HE:"P<0.05,"*P<0.01,"* " P<0.001,
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H]" 3 51§ m/z1020.652 3[M-H] 4 51§ m/z 1
034.674 1[ M-H] 735l A 25-CH, , i 2 [a] &R ¥, 4%
ar A AR RS 73 1 20030 CosHgs NO 5 Csg
HysNO,s (C5;Hy,NO s o S iriX 64k 54, & A BA
FRAE VR 1Y B TR om/z 678,475 3[M-H]  m/z
452.285 2[M-H] .m/2339.202 3[ M-H ], #F—#1ji,
12 .3 4 SALG W) & A L E p L], 7] RE 2 W] & 51
EY, 2 TG YA R — 22T

16 ---- EETHIL Positive ion mode
—— G TH Negative ionmode

EJZ Abundance (x107)

L L L L L L L
6 8 10 12 14 16 18
i} (8] Time (min)

B9 ERBFRATRERSBETRE
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