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Fig. 2 Phylogenetic tree of strain MS-1 and its relatives.
Numbers in parentheses represent the sequences accession !
number in GenBank. The number at each branch point is the Sevage
bootstrap support value (%) .
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Fig. 6 Paper chromatography of amino acid.
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Fig. 5 Gas Chromatography of monosaccharide standard and

EPS hydrolyzed from MS-1. A: Gas Chromatography of mono- )

saccharide standard; B: Gas Chromatography of EPS hydrolyzed MS-1
from MS-1. 1. Rhamnose; 2. Arabinose; 3. Mannose; 4. Glucose;

5. Galactose; 6. Internal standard of inositol. )

F 1 BELTEYI MS-1 89 EPS B HELTE Y80 U AT )
Table 1  GC peak time of monosaccharide standard and EPS hydrolyzed from MS-1

Monosaccharide Rha Ara Man Glu Gal inositol

Peak time of monosaccharide standard(min) 11.676 11.909 14.537 14.741 15.01 16.228

Peak time of EPS hydrolyzed (min) - - 14.554 14.675 14.931 16.278
R gyt |

B 7 ESBEEWR MS-1 9N E 1E

Fig. 7 TEM photo of MS-1 excreting exopolysaccharides. A: E 8 INMEFIHBIEWER MS-1 L EASNE S (20000%)
Cell without EPS production. Arrow: flagella (14500x); B: Fig. 8 ESEM Photo of MS-1in the core (20000x). a: Biofilm
Exopolysaccharides excreted radially (34000x). formed by MS-1; b: Strains.

© PERZRMEDARAATIKSHES http://journals. im. ac. cn



156 Jing Liu et al. /Acta Microbiologica Sinica (2008) 48(2)

3 ## B o

(Geological Science and Technology Information), 2005, 24(2):
) 101-104.
[4] Costerton JW, Irvin RT, Cheng KJ. The bacterial glycocalyx in
nature and disease. Annual Review of Microbiology, 1981, 35:
299-305.
[5] Sambluke J, Flichi EF, Manniartis T.
. , : ,2002.
Bacillus sp.MS-1 60T [6] Ortega-Morales BO, Santiago-Garcfa JL, Chan-Bacab MJ, et al.
, , Characterization of extracellular polymers synthesized by tropical
intertidal biofilm bacteria. Journal of Applied Microbiology,
2007, 102 (1): 254-264.

2.04 :1.00 : 0.89
(71 ; ) : - :
(Journal of Xinjiang Agricultural University),
) ) 2004, 27(2): 87-90.
[11] 8] .
Bacillus sp.MS-1 1994,174-176.
(9]
' , 1989, 41-43.
' [10] ,
[12]
) ) , 2005.

N . [11] Schiano V, Moriello L, Lama A, et al. Production of exopolysac-
Z % X

charides from a thermophilic microorganism isolated from a ma-

[1] Lee HO, Bae JH. Effects of variables on microbial profile modi- rine hot spring in flegrean areas. Journal of Industrial Microbi-
fication with spores. SPE39671, 1998. ology and Biotechnology, 2003, 30: 95-101.

[2] McCool CS, Shaw AJ, Singh A, et al. Permeability reduction [12] ,
by treatment with KUSPI biopolymer systems. SPE 40065, (Petroleum Exploration and Development), 2000, 27(3):
1998. 50-52.

Isolation of a thermophilic bacterium and analysis of its extracellular poly-
meric substance
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Abstract: A thermophilic bacterial strain MS-1 was isolated from the water let from an oil well, and identified as Bacillus
sp. by its 16S rDNA sequence and morphological characteristics. The bacterium was able to grow at 60°C and produce
extracellular polymeric substance (EPS). Analysis of the EPS showed that there was 48.3%~54.5% polysaccharide, which
was composed of mannose:glucose:galactose at a ratio of 2.04 : 1.00 : 0.89. The protein fraction was 37.2%~42.4% in
EPS, containing methionine, leucine, aspartic acid, alanine, histidine and serine.Transmission Electron Microscopy and
Environmental Scanning Electron Microscopy were used to observe the extracellular polymeric substances. The strain is
useful in microbial profile modification in high temperature oil fields.
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