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Identification of a strain of antagonistic bacterium
Inhibiting against plant pathogens

HE L iang*, SON G X in-hua', WAN G Zhiwen’,WU Fan’,L U Xun-Ii
(1 College & A nimal Science and T echnology,N orthw estA & F U niversity, Yangling, Shaanxi 712100, Ching;
2College d Forestry, Shandong A gricultural U niversity, Tai'an, Shandong 271018, China)

Abstract: 4'531, a strain of antagonistic bacterium,w as isolated from M ountain Tai il The study w as
done by phenotypic characteristics, physiological and biochemical properities and phylogenetic analysis of
16Sr DNA sequences Furthemove, a phylogenetic tree including itself w as constructed by comparingw ith
the published 16Sr DNA sequencesof ten relative bacteria gecies finally, its antagonisn w as investigated
tow ard three plant pathogens A Iternaria atternate, Fusarium oxysporum and Rhizoctonia solani. The results
show that 4’531 belonged to Paenibacillus In the phylogenetic tree, 4531 was the closest relative to
P aenibacillus polymyxa (A J320493) w ithmore than 98% sequences similarity. The 16SrDNA sequencesof
4'531 have been registered at GenB ank database under the accession number DQ 279739 It also had strong
inhibition against three testing plant pathogens

Key words plant pathogenic fungi; antagonistic bacteria; P aenibacillus polymyxa; antagonisn
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16S DNA '

11
111 4'531

(Escherichia coli DH 5x)
(A Iternaria alternate)

(Fusarium oxysporum) (Rhizoctonia

solani)
112 (D PDA :
200 g, 50 g, 20 g, 15 g,
(NH4)28041 0g,M g041 0g,KH2PO4Q 6 g,
1000mL (2LB 10 g, 5
g.NaCl5g, 1000mL,pH 7 0
[3-4]
pU Cm-T DNA T4DNA
PCR
12 4531
4'531 LB , 28
18 24h,
LB 18 24h
[3-4]
13 4531 16S IDNA
131 DNA (571 4'531
LB ODeo=Q 8 ,
, CTAB DNA
132 16S DNA (57 131
DNA , 16S DNA

165f:AGA GTT TGA
TCC TGG CTC AG; 16Sr: ACG GCT
ACCTTGTTA CGA CT 16
kb  16S DNA PCR (30 L)

10x BufferM g* )2 5, 10mmolA dNTP 2 i,
10 wmolA 1@ ,Tag Q 154, 1,
ddH0 22 35 PCR 195  4min; 94 1

min, 56 1min,72 2min, 30 ;72 20
min PCR 1%
: 1x TAE, L anbda DNA /

EcoR [ + H indllIM arker-3 M arker
133 132 PCR
UNKQ-10  DNA :

puCm-T, (Escherichia coli
DH 50), Amp/IPTG/X-Gal LB

) PCR )

134 DNA 133
14 4531 16Sr DNA

134 (GenBank
DQ279739)  GenBank BLA ST

, DNAMAN Version5 1

M ultiple Sequence A lignment
8]

’

15 4531 3
4'531
PDA 24 h
50mL PDA 250
mL ,28 200 r/min 48 h
100 10min, 4 200 r/min
20min )
PDA
( 5mm), 2an
( 6 7mm) 20 1L
4'531 , 25
48 h
2
21 4531
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V-P ;
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; D- D- D- 1 1 , 16Sf/16Sr
, , 4531 1584 1 375 bp, 16S
pH 5 6 . 50 DNA ( 2 : 16S
1 4531 DNA 1 519 bp, GemB ank
Table 1 Characteristicsof antagonistic 4’531 strain DQ 279739
Characteristic Result A M
Peroxidase + 564 bp
A naerobic +
831 bp
D- D-glucose + + 947 bp
D- D-xylose + 1375bp
D- D-mannitol }(S)gzll;p
i p
Glycerin . . 2027bp
Casein hydrolysis
Starch hydrolysis + 3530bp
Tyrosine hydrolysis - 4—5148bp
U rease test -
L ecithin hydrolysis - 21226 bp
V-P V -P reaction +
Indole production -
N itrate reduction +
Citrate utilization -
S P o 1 4531 16S DNA
Note" + ". Positiveg” - ". Negative* + + ". A cid production,
. e egative P A. 4531 PCR  ;M.LanbdaDNA /EcoR I +
air production
H indIlIM arker-3
23 4531 Fig 1 165 DNA PCR amplified spectrum of strain 4'531
4'531 16S DNA A. A garose gel electrophoresis of anplified 16S DNA
1% of strain 4'531;M. L anbdaDNA /EcoR I + H indllIM arker-3
1
1 AGAGTTTGAT CCTGGCTCAG GACGAACGCT GGCGGCGTGC CTAATACATG  CAAGTCGAGC
61 GGGGTTAGTT AGAAGCTTGC TTCTAACTAA CCTAACGGCG GACGGGTGAG TAACACGTAG
121 GCAACCTGCC CACAAGACAG GGATAACTAC CGGAAACGGT AGCTAATACC  CGATACATCC
181  TTTTCCTGCA TGGGAGAAGG AGGAAAGGCG GAGTAATCTG TCACTTGTGG  ATGGGCCTGC
241 GGCGCATTAA CTAGTTGGTG GGGTAAAGGC CTACCAAGGC GACGATGCGT AGCCGACCTG
301 AGAGGGTGAT CGGCCACACT GGGACTGAGA CACGGCCCAG ACTCCTACGG GAGGCAGCAG
361 TAGGGAATCT TCCGCAATGG GCGAAAGCCT GACGGAGCAA CGCCGCTTGA GTGATGAAGG
421 TTTTCGGATC  GTAAAGCTCT GTTGCCAGGG AAGAACGCTT GAGAGAGTAA CTGCTCTTGA
481 GGTGACGGTA CCTGAGAAGA AAGCCCCGGC TAACTACGTG CCAGCAGCCG CGGTAATACG
541 TAGGGGGCAA GCGTTGTCCG GAATTATTGG GCGTAAAGCG CGCGCAGGCG GCTCTTTAAG
601 TCTGGTGTTT AATCCCGAGG CTCAACTTCG GGTCGCACTG GAAACTGGGG AGCTTGAGTG
661 CAGAAGAGGA GAGTGGAATT CCACGTGTAG CGGTGAAATG CGTAGAGATG TGGAGGAACA
721 CCAGTGGCGA AGGCGACTCT CTGGGCTGTA ACTGACGCTG AGGCGCGAAA GCGTGGGGAG
781 CAAACAGGAT TAGATACCCT GGTAGTCCAC GCCGTAAACG ATGAATGCTA  GGTGTTAGGG
841 GTTTCGATAC CCTTGGTGCC GAAGTTAACA CATTAAGCAT TCCGCCTGGG GAGTACGGTC
901 GCAAGACTGA AACTCAAAGG AATTGACGGG GACCCGCACA AGCAGTGGAG TATGTGGTTT
961 AATTCGAAGC AACGCGAAGA ACCTTACCAG GTCCTTGACA TCCCTCTGAC CGGTCTAGAG
1021 ATAGGCCTTT CCTTCGGGAC AGAGGAGACA GGTGGTGCAT GGTTGTCGTC AGCTCGTGTC
1081 GTGAGATGTT GGGTTAAGTC CCGCAACGAG CGCAACCCTT ATGCTTAGTT  GCCAGCAGGT
1141 CAAGCTGGGC ACTCTAAGCA GACTGCCGGT GACAAACCGG AGGAAGGTGG GGATGACGTC
1201 AAATCATCAT  GCCCCTTATG  ACCTGGGCTA CACACGTACT ACAATGGCCG GTACAACGGG
1261 AAGCGAAGCC GCGAGGTGGA GCCAATCCTA  GAAAAGCCGG TCTCAGTTCG  GATTGTAGGC
1321 TGCAACTCGC CTACATGAAG TCGGAATTGC TAGTAATCGC GGATCAGCAT GCCGCGGTGA
1381 ATACGTTCCC  GGGTCTTGTA CACACCGCCC GTCACACCAC GAGAGTTTAC AACACCCGAA
1441 GTCGGTGAGG TAACCGCAAG GAGCCAGCCG CCGAAGGTGG GGTAGATGAT TGGGGTGAAG
1501 TCGTAACAAG GTAGCCGTA
2 4531 16S DNA
Fig 2 16S DNA sequence of 4'531
GenB ank BLA ST , 9
’
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) DNAMAN , 3 98% , 4531
3 GenB ank
3 , 4531 4531
(Paenibacillus) , 16S DNA , [9],
P aenibacillus kribbensis , (Paenibacillus polymyxa)
P aenibacillus polymyxa (A J320493)
0.05

Paenibacillus fujiensis(AB092351)

Paenibacillus campinasensis(AB073187)
Paenibacillus kribbensis(AF391123)
4,531(DQ279739)
Paenibacillus polymyxa(AJ320493)

Paenibacillus jamilae(AJ271157)
Paenibacillus burgondia(AJ011687)
— Paenibacillus peoriae(AJ320494)

Paenibacillus agarexedens(AJ345020)

Brevibacillus laterosporus(AB112720)

3 4531 16S DNA
Fig 3 Phylogenetic tree based on 16S IDNA sequence of 4'531
24 4531 3 ( 4,
PDA , 4531 48 h

4 4531 3
A. ,B. ,C
Fig 4 Effect of culture supernatant of strain 4'531 on plant pathogenic fungi

A. A lternaria alternate B. Fusarium oxysporum; C. Rhizoctonia solani

3 (P aenibacillus) P aenibacillus kribbensis (
16S DNA A F391123) ,
, 4’531 98% , 16S DNA
(P aenibacillus); , ,
4531 (Paenibacillus (101 , 4531
polymyxa) , 4531 16S DNA o)
,
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) P aenibacillus polymyxa
16S DNA ( :AJ320493) 98%
, (P aenibacillus [ |
polymyxa), 100% (1 : 3]
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