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Identification and Screening of Broad-spectrum
Antibiotics-producing Strains

JU Jian-Ge YU Hong-Wei ~ HAN Jun JIA Ying-Min®

(College of Food Science, Agriculture University of Hebei, Baoding, Hebei 071001, China)

Abstract: 60 strains which have antimicrobial activity had been isolated from nutritious soil in China in the
study. We have further selected 1 strain which product broad-spectrum antibiotics using agar well-diffusion
method. The strain was identified Brevibacillus laterosporus after physiological biochemical characteristic
experiments, sequencing of 16S rDNA and cluster analysis, named S62-9.
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125 EHMESEEREBELFEERE:

1.1.2 #BTHE: 14458 24 h ,
51107 51571 ; NA ,
50115 63302 [10.11]
1.2.6 E ¥k 16S rDNA F5| 5 #: $62-9
113 FEFE: 1) PCR
(NB)! 2) [12,13],
(NA); 27f: 5-GAGAGTTTGATCCTGGCTCAG-3'; 1541r:
(TSA-YE)( 5'"AAGGAGGTGATCCAGCCGCA-3'
3) PDA [6] 16S rDNA GenBank
12 HiE (http://www.ncbi.nlm.nih.gov)
121 KHEBIRE. n 16S rDNA , DNAMan
16 156 , 16S rDNA
GenBank
7] 175 . [8]
1.2.2 #im: , 2 BB
2.1 HE#FIE
, 211 BEHRBIYIE: 156 ,
123 EfF: , 97
[ , , , 60 37
14458 212 HEHBER: (1)
, 60 , 12
1
124 MEYMRBOMTEE: (1)
24 h pH
NB pH (pH 7.2~7.4) ,
(2) 5 mL
65% , 500 pL
(25 mmol/L pH7)
65%
(3) 5mL (8000 D~140000 D) 1 EBS BAKIEE bk b _
’ PEG2000 , Fig. 1 Inhibitory activity compared of some strains
5mL, 2 12
(4) K 5 mg/mL > ,
, 01 mL ’ $62-9 10
0.4 mL, 1 mg/mL, K pH
7.0 , pH 2~3, 0.l mL >
0.4 mL ,37°C 4 h, $62-9
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F 1 S62-9 B E L 2 , G* ,

Table 1  Antibiotic-spectrum of S62-9

Indicator Antibiotic-diameter (mm)

3
14458 20.62 +0.24
Staphlococcus aureus 14458

63302

. 20.42 +0.18
Bacillus cereus 63302
Listeria monocytogenes -
Escherichia coli 12.67 £ 0.03
51575
12.17 £ 0.07
Shigella flexneri 51575
51571
11.54 £ 0.14
Shigella flexneri 51571
Pseudomonas spp. =
. 501,15 10.06 £ 0.08 . . "
Salmonella typhimurium 50115 2 S62-9 EZREBEMIA(x1000)
Aspergillus niger 11.42 +£0.22 Fig. 2 Morphology of S62-9 by gram staining (x1000)
16 mm; —:

Note: The well diameter: 6mm; —: No antimicrobial activity.

22 HEYMRMVITERE
S62-9 pH 7.5
, pH  (7.2~7.4)

S62-9

B3 S62-9 MEERS
Fig. 3 Morphology of the colony of S62-9
(8 kD~140 kD),

K , , S62-9 16S rDNA GenBank
28.9%, , , Brevibacillus laterosporus strain BPM3
, (EU159585) 99% DNAMan
, , , 1 16S rDNA
GenBank s EU709016
23 EMETE , $62-9
S62-9 :24h

F 2 AS[EI LR 3 HIE E M R0

Table 2 Antimicrobial activity after different treatment

( ) K
Different treatment CK(Culture supernatant) ~ Salt out Dialysis = CK(Proteinase hydrolyze)  Proteinase K Pepsin
(mm) 28.42 18.59
18.82 £0.12 18.64 + 0.08 18.57£0.11 13.26+0.16
Antibiotic-diameter (mm) +0.24 +0.23

© PEMFRMEDHRFATIRSHBER http://journals. im. ac. cn
http://journals.im.ac.cn/wswxtbcn



692 wehGEHR 2009, Vol.36, No.5

*3 EHAENUTELER [15.16] S62-9
16S rDNA

Table 3 Result of physiological and biochemistry
experiments

Physiological and biochemistry experiments Result

Anaerobic growth (2006 )
Catalase production
V-P reaction -
Nitrate reduction (2007 ) 2-Q-9
Citrate utilization - >
Hydrolyze: casein S62-9
Glutin
Starch -
Growth in/at: pH 5.5 -
pH 9.0
15°C -
55°C -

S562-9

Acid from: glucose
Arabinose -

Mannitol %j % i ﬁjk

Xylose -
(1] ,

- , 2005, 9: 159-162.
0.05

' ' 2] . ZJU12

Brevibacillus reuszeri (AB112715.1)
Brevibacillus agri (AY319301.1)

, 2006.

Brevibacillus formosus (AB112712.1)
Brevibacillus parabrevis (EF428244.2) [3] s s s
Brevibacillus borstelensis (DQ350830.1)
Brevibacillus levickii (AJ715384.1)
Brevibacillus invocatus strain (AF378232.1)
Brevibacillus centrosporus (AB112719.1) [4] > d > . A95
562-9 . , 2006, 32(2): 211-214.
Brevibacillus laterosporus (EU159585.1)
[5] s , s 2-Q-9

R21-4 . 2006,
32 (10): 54-58.

Bacterium Ph21 (AY345359.1)
Brevibacillus brevis (DQ279738.1) : ( ),

N ) 2007, 33(4): 471-474.
Bl 4 &k $62-9 R ,
Fig. 4 Phyletic evolution tree of S62-9 [6] i,

, 1994, pp.123—142.

3 Wit (7] , ,
, 2005, 3: 29.
> [8] Yoshimoto T, Nakanishi T, Fukumoto J, et al. Studies on
bacteriolytic enzymes-Staphylococcus aureus-lytic en-
[14] zyme from Streptomyces. Agricultural and Biological
Chemistry, 1971, 35 (11): 1775-1782.
[9] Tudor-Nelson SM, Minsavage GV, Stall RE, et al. Bacte-

, (Bacillus brevis) o .
riocin-like substances from tomato race 3 strains of Xan-
(Gramicidin) S thomonas camperstris pv. vesicatoria. Phytopathology,
(Gramicidin S) , 2003, 93 (11): 1415.
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[10] , . . : pp.9-10.
, 2001, pp.349-387. [14] ,
[11] RE NE. . . , 2003, 33(2): 97-103.
[15] Elmar J, Prenner, Ruthven NAH, et al. The interaction of

, 1984, pp.729-795.
the antimicrobial peptide gramicidin S with the lipid bi-

[12] ’ ’ » . Bacillus subtilis fmbR layer model and biological membrane. Biochemit Biophysi
2006, 39(11): Acta, 1999, 1462: 201-221.
2327-2334. [16] ;
[13] . . : , 1998, : , 2005, p.62.
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( p.657)

fE ®F & oW
3.4
3.4.1 :
1) , 5 2) ,

5) , , DNA, ATP  ; 6) ,
3.4.2 , R A\

4.1
DNA RNA , EMBL( ) GenBank( ) DDBI( ),
(Accession No.)
4.2
4.2.1 \
422 , ( )

423 ) >

424 , s

43

43.1 , s 1
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