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Isolation and Identification of an Antagonistic Bacillus Strain and
Its B-1,4-Glucanase Gene Cloning
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Abstract Plant fungal diseases are the main factor that affects agricultural production. In order to inhibit fungus diseases, the flat
confrontation experiment and the molecular detection were employed for the isolation of biocontrol bacteria. Bacillus L103 was isolated
from a vegetable field in suburb of Beijing. The antimicrobial spectrum suggests that this strain shows a high level of inhibitory activity
against the tested plant pathogenic fungi. The analysis of 16S rDNA and housekeeping gene sequence shows that it is a kind of Bacillus
megaterium. It could produce B-14-glucanase, that was detected on CMC—Na plates and congo red staining. We amplified the endo—3—
1,4-glucanase gene and sequenced it according to GenBank No. HM130670.1. lts full length was found to be 1482bp and its amino acid
number is about 494. Its endo—-8-1,4—glucanase gene sequence has 92% homology with that of the endo—8-1,4 —glucanase gene of
Bacillus sp. HB102, and 85% homology with that of Bacillus subtilis.
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B 1 L103 Xf 4 F% JR E & a0 S14E A
Fig. 1 Inhibition effect of L103 against 4 pathogenic fungi
E:(a), NEYHFE; (b)), ARHERE; (c), MR, (d), HERER
BE;(e), NEFRBRE,
Notes: (a), Rhizoctonia cerealis; (b), Fusarium oxysporum f.sp.
niveum;(c), CK; (d), Fusarium oxysporum f.sp.conglutinan;
(e), Fusariumgraminearum.
S, 5B R/h—5, iEid NCBT %4 4 BLAST
SRR, R RS 16S 1DNA J¥ 51 5 Bacillus megaterium
168 tDNAJF S [R UEE 35 99% , W1 A6 Wil 2 B R P4 AT 18

1 2 M

1.6kb

B2 L103 16S rDNA #1&4 R
Fig. 2 Amplification of 16S rDNA in L103
i :M 75 DNA Marker;1,2 4 16S rDNA & &,
Notes: M, DNA Marker; 1 and 2, 16S rDNA.

2.3 FHTHE spoOA BRI LR

spoOA LY Bk B 3 s, 443bp A — 25
SR, 5 HM &N R/, @ik NCBI i 2 BLAST
TN, R spoOA FERARSE ¥ 315 Bacillus mega-
terium(CP001982.1) spoOA K& X )7 51 [ P51 3k 99% , 455 168
rDNA %0E 45 0 8 2 2 i bk B R 2R IRAT 1

M 1 2

500bp

B 3 L103 spoOA EFE # &4 R
Fig. 3 Amplification of spoOA in L103
7 :M 4 DNA Marker; 1,2 25 spoOA & &,
Notes: M, DNA Marker; 1 and 2, spoOA.
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Fig. 4 Gilucanase analysis of L103
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R B (B 6) , i B H A 2k BBl 4l A Bk pR v 38 51

1 2 M
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B 5 p-lL4-MiIEREHEEEN PCR 18
Fig. 5 Gel electrophoresis analysis of PCR
amplification product of g—I,4—glucanase gene
i*:M 25 DNA Marker;1,2 4 B-l,4-E R HEEER,
Notes: M, DNA Marker; 1 and 2, p-l,4—-glucanase gene.
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Fig. 6 Restriction enzyme cutting of positive
cloning plasmid
£ :M % DNA Marker; 1 X &5 ] 55 FE R Hi
Notes: M, DNA Marker; 1, double enzyme cloning plasmid.
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