39 5 Vol.39, No.5
2008 9 OCEANOLOGIA ET LIMNOLOGIA SINICA Sep., 2008
*
1 2 1 1 3
. 315211; 2.
266003; 3. 315012)
16S rDNA :
XS904 , XS904
, XS904 (Streptomyces griseorubens)
; , XS904 ,
0.78%; pH
, XS904, , ,
Q93
16S rDNA
Waksman(1943) XS904 ,
, 4000 ,
1
, 11
(Adinarayana et 111 XS904
al, 2007; Janos, 2005; Maskey et al, 2004)
, 20 70 11.2 (Penicillium sp.),
Chainia sp. SS-228Y , (Rhizopus sp.), (Aspergillus niger),
(Saccharomyces carlsbergensis),
100 , 90% (Staphylococcus aureus), (Bacillus subtilis),
( , 2003) (Escherichia coli)
1.1.3
(Muramatsu et al, 2004; , 2005) 20g, KNO3 1g, NaCl 0.5g, K,HPO, 0.5g, MgSO,
0.5g, FeSO, 0.01g, 15—20g, 30g,
XS904, 1000ml, pH7.2—7.4, 121 20min
20g, 15¢, 50,
* 402038 E-mail yangwenge@nbu.edu.cn
: 2007-08-17, : 2007-10-25
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2.5g, CaCOs; 1g, 30g, 1000ml, pH
7.5—8.0, 121 20min 1.6 XS904
1.1.4 ( , 2005),
, PCR 6mm : 5ml ,
TAKARA Eiko HCP-2 , , 37 1d,
( ), Eiko 1B-5 ( ), 37 2d,
Stereoscan 260 ( ), PCR ( 100%,
Eppenderf ) 3% 2 4 8 16
1.2 XS904 50% 25% 12.5% 6.25%,
1.2.1 XS904 (
, 1999) 10—20d Novel pH
; , 2.5% 12h, , 2007) 30ml 30—100
1% 6h, ) 30min, )
» CO, ' ' ; 30ml,
pH 3.0—10.0, 24h
1.2.2 oH. oH
( 1.7
, 1975) ( , 1977)
* , 4h :
1.3 16SrDNAPCR 18
1.3.1 DNA Hopwood 181 pH ( . 2007) 9
(1985) DNA (10mm>160mm), pH 2.2 pH 3.0—10.0
1.3.2 16S rDNA PCR PA(
E. coli ~ 16S rDNA 5~ 8—27f ) 5% ’ ’
AGAGTTTGATCCTGGCTCAG-3 7 PB( ’
E. coli 16S rDNA 5% 1523—1504r
) 5%TACGGCTACCTTGTTACGACTT-3~ 18.2 ( , 1980)
PCR 94 8 (10mm>160mm), 8
5min;  Taq 94 1min, 53 1min, » 5% Na;S0, :
72 3min, 30 : 72 5min 1 2
1.3.3 16S rDNAPCR ! 2% 3
=2:1:1;4 ,
14 2% 5 0.5mol/L
16S rDNA BLAST (pH 7.0); 6 : 2%
GenBank , ;7 : =41,
16S rDNA ., MEGA3.1 0.5mol/L (pH 7.0) - 8
: Kimura-2 ( 3% NaCl)=3:1
, (Neighbor-Joining)
1.5 XS904 2
) , 2.1
, 28 160r/min 2.1.1 )
5d; , , 20 XS904 , '
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£ 1 BEkk XS04 BYIEFRIFIE
Tab.1 The cultural characteristics of strain XS904

NCBI
GenBank
rDNA
(Streptomycetaceae)
1 XS904 (400 X) rDNA
Fig.1 Optical micrograph (400X) of strain XS904
98.52%,
, XS904
16S rDNA
, 96%—97%
(
XS904
2.2 XS904
2 XS904
Fig.2 Scanning electron micrograph of strain XS904
2.12 , XS904 20mm
XS904
1
2.1.3 XS904
) 2.3 XS904
2.1.4 16S rDNA ,
XS904  16S rDNA 1490bp,

© 1994-2012 China Academic Journal Electronic Publishing House. All rights reserved.

DQ826592
, 16S
, 3
, XS904
(Streptomyces) 16S
, XS904

(Streptomyces griseorubens)

98%
, 93%—95%
, 2006),
XS904
( , 2007)
XS904

http://www.cnki.net
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48 Streptomyces triostinicus (AB184519)

50 Streptomyces niveiscable (Af361786)

70 ———— Streptomyces griseovariabilis (AY654298)

Streptomyces ginsengisoli (AB245392)

Streptomyces roseochromogenus (AB184512)

Streptomyces diastatochromogenes (AB184503)

92 Streptomyces olivogriseus (AB184486)

Streptomyces filipinensis (AB184198)
96 Streptomyces durharmensis (AY999785)
3 Streptomyces thioluteus (AB184344)
9 Streptomyces griseoincarnatus (AJ781322)
_L Streptomyces aureofaciens (EF063459)

Streptomyces griseorubens (AB184139)
99

100

0.005 XS904 (DQ826592)
|

3 16S rDNA XS904
Fig.3 Phylogenetic tree of XS904 and its related strains, based on 16S rDNA sequence of homology

x2 FRREABRAMEEGIEKENNEER

Tab.2 The antibacterial activity of different metabolite concentrations against Staphylococcus aureus

(%) 100 50 25 125 6.25 3.13 1.56 0.78 0.39

(mm)  21.9920.50 20.00#0.49 17.023=0.45 14.89+0.35 12.7320.44 10.95%0.49 8.66+0.30 7.2520.19 6.00=0.00

2 , XS904 pH ; ,
: , pH
0.78% , ,
; 0.39% , ; ,
0.78%, 128
2.4 pH  XS904 2.5 XS904
3 , (30—100 ) 4 ,
, 30 22.32mm 100 ,
11.52mm, , ; ,
pH(3.0—10.0) , ,
, pH , XS904
F 3 IREIN pH Xt XS04 FHk & BRI E E 1% A E2 G
Tab.3 The effect of temperature and pH on the antibacterial activity of XS904 strain metabolite
() 30 40 50 60 70 80 90 100
(mm) 22.32+0.59 21.25+0.46 21.0020.53 17.98+0.43 15.01%+0.68 14.10%=0.36 13.87%0.27 11.52+0.21
pH 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0

(mm) 23.15+0.46 23.32%+0.73 22.76%+0.54 21.68%+0.39 20.13%+0.28 20.06%+0.61 19.88+0.52 19.45+0.71
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2.6 XS904 XS904
XS904 pH 6, 8
5 (rate of flow, Rf) pH Rf Rf
, XS904 ( , 1980),
, pH :

F 4 BULATIZER XS04 % B EHNE T MR

Tab.4 Extraction of active substance in XS904 strain metabolite with different organic solvents

(mm) 12.83+0.42 23.450.69 22.73%0.51 12.10=+0.39 21.65+0.48 6.00=+0.00

F5 XS04 MM ABRINEFEMRE pH RERLER

Tab.5 pH paper chromatography of antibacterial substance in XS904 strain metabolite
pH 2.2 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0
Rf 0.02%=0.00 0.02%0.00 0.06%0.00 0.21#0.02 0.52%0.04 0.98%0.02 0.9720.00 0.93%0.05 0.95==0.00

R 6 XS04 M ABERIEEMEYRMER/NBENNREERNER

Tab.6 Jack's Eight Solvent System chromatography of antibacterial substance in XS904 strain metabolite
1 2 3 4 5 6 7 8
Rf 0.70=%0.04 0.76=%0.04 0.82+0.03 0.85=+0.03 0.81=+0.04 0.84=0.02 0.84=+0.03 0.63=0.03

3 , , , 2007. BS

. , 16(3): 248—251
, , , 2005.

, 27(3): 133—141
, , 2003.
, 169—170

, 1980.
, 339—345

, \ , , 1999.

16S rDNA , , 24—25

XS904 ; , , , 2005.

XS8904

, 45(6): 821—
827
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IDENTIFICATION OF MARINE ACTINOMYCES XS904 AND THE ANTIMICROBIAL
ACTIVITY OF ITS METABOLITE

YANG Wen-Ge', LOU Qiao-Ming?, XU Da-Lun, SUN Ai-Fei', PAN Yun-Di®
(1. Key Laboratory of Applied Marine Biotechnology, Ministry of Education, Faculty of Life Science and Biotechnology, Ningbo
University, Ningbo, 315211; 2. College of Food Science and Technology, Ocean University of China, Qingdao, 266003;
3. Ningbo Entry-Exit Inspection and Quarantine Bureau, Ningbho, 315012)

Abstract In searching for natural antibiotic resources, an actinomyces strain XS904 was discovered from marine mud
flats in Ningbo, China. Based on the results of morphological, physiological-biochemical characteristics and 16S rDNA
analysis, strain XS904 was identified as a variable species of Streptomyces griseorubens. Strain XS904 grew well on most
tested media, producing abundant aerial and vegetative hyphae. However, the strain did not excrete dissoluble pigments.
The spore chains of the strain XS904 were long-spiral, and the surface of spores was thorny and rugose. The vegetative
hyphae had many branches without fragmentation. The metabolite of strain XS904 showed a strong inhibition against
Gram-positive bacteria. The minimum inhibitory concentration of metabolite against Staphylococcus aureus was 0.78%.
The results of Jack’s eight solvent system chromatography and pH paper chromatography of the fermentation extracts from
strain XS904 showed that the main active components was a type of basic antibiotic. It has medium polarity, sensitive to
temperature, and stable under acid and neural conditions but easily dissolved in chloroform.

Key words Marine actinomyces, XS904, Classification and identification, Metabolite, Antimicrobial activity



