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Abstract

niveum was taken as the research object and six strains with significant antagonistic activity to Fusarium oxysporum f. sp. niveum from symbiotic

[ Objective | The aim was to identify microorganism against watermelon Fusarium wilt. [ Method ] The Fusarium oxysporum f. sp.

bacteria of marine sponges and soil samples were screened, and the six active strains was identified through molecular biological characteriza-
tion. [ Result] The molecular biological characterization showed that these six active strains all belonged to Bacillus. [ Conclusion] The conclu-
sion of this study lays a foundation for new type of safe and efficient biological pesticide and functional biological fertilizer towards watermelon

wilt.
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Fig.1 The broth agar medium plate with six active strains and

Fusarium oxysporum

2.2 EMETE ML 16S - rDNA 5[4 27F (AGTTT-
GATCMTGGCTCAG) 1 1492R ( GGTTACCTTGTTACGACTT)
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R,

AT 1 ~6 43528 S2036NH14 -2 S2037NH17 -3, S2038NH7 —
6.S2039NH11 —-1,S20405 — 1 B1 1520414 -27 -1

Note: The bands 1 -6 were S2036NH14-2,S2037NH17-3,S2038NH7-

6,S2039NH11-1,520405-1 Bl and S20414-27-1,respectively
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Fig.2 The result of agarose gel electrophoresis for PCR amplifi-

cation products of genome DNA of six active strains by

16S-rDNA primer 27F and 1492R
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Table 1 Molecular identification results for the six active strains
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Strain No. Sequence length // bp Result
S2036NH14 -2 1423 Bacillus velezensis
S2037NH17 -3 1471 Bacillus subtilis
S2038NH7 -6 1320 Bacillus licheniformis
S2039NHI1 -1 1431 Bacillus subtilis
520405 -1 Bl 1328 Bacillus subtilis
520414 -27 -1 1 470 Bacillus amyloliquefaciens
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Fig.3 The chemical structure of Bacillus PKS biosynthetic me-

tabolites macrolactins(1 —4) ,bacillaene (5 ) and difficidin

(6)
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Fig.4 The chemical structure of lipopeptides-surfactins, bacillo-
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Fig.5 Biosynthetic gene cluster of surfactin,locillomycin,bacillomycin L and fengycin
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Table 2 Biosynthetic gene cluster of B. velezensis LM2303 for coding
secondary metabolite
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Number Funcition Cluster Category Metabolie”

1 Antifungal NRPS - TansATPKS ~ Tturin

2 Antifungal NRPS — TansATPKS  Fengycin

3 Antifungal, Antibacterial, NRPS Surfactin
Biofilm,IRS

4 Antifungal , Antibacterial Other” Bacilysin

5 Antibacterial TansATPKS - NRPS ~ Bacillaene

6 Antibacterial TansATPKS Macrolacin

7 Antibacterial Other types of PKS Butirosin

8 Antibacterial TansATPKS Difficidin

9 Antibacterial, Antimalari- Thiopeptide Kijanimicin
al, Antiumor

10 Antibacterial Microcin Microcin

11 Siderophore NRPS Bacillibanctin

12 — Terpene Unknown

13 — Type Ill PKS Unknown

{E :a. £ T antiSMASH3. 0 SRHr AT 2R INFR 7056 5 b. 2T RN R 7™
A TR IR A0 5 ¢ AL & AR DG 2R i TRk 1A 28
FR A
Note :a. Cluster category according to antiSMASH 3. 0;b. Secondary metab-
olites potentially produced based on the gene clusters;ec. Cluster con-
taining a secondary metabolite-related protein that does not fit into
any other category
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