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Screening, identification and the virulence factor of an actinomycete
strain Kitasatospora sp. C620 to Bursaphelenchus xylophilus
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(College of Life Science and Technology, Nanyang Normal University, Nanyang, Henan 473061, China)
Abstract: [Objective] The actinomycete strains with high nematicidal activity against
Bursaphelenchus xylophilus were isolated and identified. The virulence factors were determined.
[Methods] Strains were selected by plate activity test and insecticidal activity detection by

metabolites. Strains were identified by phenotypic and genotypic characteristics. After analyzing the
primary characteristics of the activity substances in the fermented broth, the virulence factor was
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purified and identified using alcohol precipitation, extracted by chloroform, chromatographer, and
GC-MS. [Results] Seventy nine actinomycetes were isolated and six strains which had nematicidal
activity to B. xylophilus were totally found from the rotten wood, dry branches and fallen leaves in
Baotianman Natural Reserves in Nanyang, Henan Province, China. Among which, an actinomycete
strain C620, showed the highest nematicidal activity to B. xylophilus. The culture supernatant from
the strain C620 separately killed 60.0% and 81.5% of B. xylophilus within 48 h and 60 h, which
suggested the high toxic activity toward the nematodes. The actinomycete was classified to be
Kitasatospora genus. The virulence factor in the fermented broth of C620 showed strong thermal
stability, light stability and storage resistance. The bioactive substance was stable in alkaline
environments and can be dissolved in water. Finally, the compound was found to be
1-phenyl-3-(2-pyridyl)-5-pyrazolone. [Conclusion] An actinomycete strain Kitasatospora sp. C620
with high killing activity against B. xylophilus was isolated and the virulence factor was
1-phenyl-3-(2-pyridyl)-5-pyrazolone.

Keywords: Bursaphelenchus xylophilus, Biocontrol actinomycete, Kitasatospora, Alkaline substance
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2 BN 2.2 H%E C620 MARAIRE HIEIEEER
2.1 AR mAERREE R S B C620
200 60 72h 81.5%
79 9 95.8% 0 1
7 (B62 C620 E61 €620
E62 G52 H45 H46) 60 h (
C620 72h 1A) 72 h
100% 1 ( 1B)
C620 72h 5% ( 1C)

2.3 W4 E C620 kXL E
231 REMFE:

F1 MEERZREFEILNE

Table 1 Determination of nematicidal activity against

B. xylophilus
( %)
Mortalities of culture
No. of strains supernatants (%)
24h 48h 72h 2.3.2 16S rDNA 55917
B62 70 75 80 C620 PCR
€620 80 90 100 1.5 kb 16S rDNA
E61 60 70 75 NCBI GenBank KF052128
E62 50 60 65 7
G52 60 65 75 16S rDNA 7
H45 50 60 70 2
H46 55 65 70 C620  Kitasatospora setae NBRC 14216
Control 5 5 5 (AB184576)

E1 XFRHETRERE C620 AL EE&N £ B B. xylophilus BI1EF (100x)
Figure 1 The action of fermentation extract of strain C620 against nematode B. xylophilus observed under a dissecting
microscope (100x)
A 72 h B (€620 60h C C620 72 h.

Note: A: Control treated with sterile water for 72 h; B: C620 treated for 60 h; C: C620 treated for 72 h.
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57

61 Streptomyces sp. W007 (JN180126)
99—|: Streptomyces griseus subsp. griseus NBRC 13350 (NR_074787)
9] Streptomyces flavogriseus ATCC 33331 (NR 074559)
46!: Streptomyces sp. SirexAA-E9 (NR074561
Streptomyces cattleya NBRC 14057 (AB184571)
—— Kitasatospora setae NBRC 14216 (AB184576)
V2

C620
Escherichia coli AE1-2 (AB269763)

B2 HMEESBEkKCR0AEZABTEN

Figure 2 Phylogenetic dendrogram obtained by distance matrix analysis of 16S rDNA sequences

Bootstrap

Note: The numbers at each branch points indicate the percentage supported by bootstrap. Numbers in parentheses are accession numbers

of sequence in GenBank.

98.6% 16S rDNA

Kitasatospora sp. C620
24 TEZRES B C620 M ARRIRE
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Table 2 Affection of temperature on nematicidal
activity of C620 against B. xylophilus

Mortality (%)
Temperature (°C) 1 2 3 Average
30 91 90 88 89.67
40 90 88 90 89.33
50 87 91 90 89.33
60 87 85 89 87.00
70 88 86 88 87.33
80 87 88 87 87.33
90 86 85 85 85.33
100 85 86 86 85.67
Control 89 90 92 90.33
2.4.4 TNy 1%
C620
72 h
85.67% 87.67%
) C620
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11 50 52 50 50.67
30 92 88 89 89.67
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Control 2 3 3 2.67 90 89 89 89 89.00
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5 05
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Figure 3 Results of pH-PC chromatography of C620
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