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� 1  �� CBS-5 ��� 
Fig. 1  The strain CBS-5 cell morphology. A: under trans- 
electron microscop (25000×); B: Spores of strain CBS-5 under 
optical-microscope(100×)  
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Fig. 2  Influence of temperature (A) and pH (B) on growth of 
strain CBS-5. 

 
� 1  �� CBS-5 ��������������� 

Table 1  Phenotypic characteristics of strain CBS-5 and the related strains 

Strains designations 
Characteristic 

1 2 3 4 5 6 
Size (um) 0.5−0.6 ×2−3 1.0 ×2.5−8.8 0.65 ×4.75 0.7−1.0 ×4−10 0.4−0.5 ×2.5−3.0 0.85 ×2.3−7.1 
Motility − + + + − + 
Spore shape Spherical Oval  Spherical Spherical Spherical ND 
Temperature for growth (�) 
Range 48−70 37−66    40−70 40−60 37−66 30−72 
Optimum 65 67−62 50−55 50 62 60 
pH for growth 
Range 6.5−8.5 5.7−9.9    6.0−10.5 6.0−10.0 4.0−10.0 5.5−9.0 
Optimum 7.7 6.8−8.5 7.5−8.5 7.5−8.0 7.0 ND 
Catalase + − + + − + 
Oxidase ND − + + ND + 
Gelatin hydrolysis − − (−) − + − − 
Casein hydrolysis − ND + + + + 
Substrates used * 
Mannose − − (−) + + ND + 
Arabinose − − (−) − + (−) + 
Galactose − +(−) ND + (−) + 
Sucrose + +(+) + + (+) + 
Maltose + +(+) + + ND + 
Lactose + − (−) − − (−) ND 
Rhanmose + ND − − (−) + 
Starch − − (−) + − (+) + 

Strains designations: 1, CBS-5; 2, A. kamchatkensis JW/VK- KG4T (Kevbrin et al. 2005); 3, A. kestanbolensis K4T (Dulger et al. 2004); 4, 
A. cantaminans sp.nov. (Clerck et al. 2004); 5, A. pushchinoensis K1T (Pikuta et al. 2000); 6, A. flavithermus DSM 2641T (Heinen et al. 1982). 
All strains grow on glucose.* Aerobic and anaerobic substrate utilization tests are given without or within brackets, respectively.+ positive, - 
negative, ND not determined. 
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Fig. 3  Phylogenetic tree based on the 16S rDNA sequences from strain CBS-5. The pylogenetic tree was constructed by using the 

neighbor-joining method and Jukes-Cantor evolutionary distance matrix data was obtained from a comparison 1,300 unambiguous nucleotides as 
implemented in MEGA 3.1 software. The sequences used in the analysis were obtained from the GenBank Database. The number at each branch 

point represents the percentage bootstrap support. (Bar, 0.5% sequence divergence; T, type strain). 
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Isolation and identification of a thermophilic bacterium from hot 
springs in Changbai Mountains   

Donglai Liu, Jingang Cai, Tianyu Yao, Yanping Wang, Qingyang Kong, Yan Feng*  

(Key Laboratory for Molecular Enzymology and Engineering of the Ministry of Education, Jilin University, Changchun 130023, China) 

Abstract: [Objective] We studied physiological and biochemical properties of a thermophilic bacterium isolated from hot 
springs in Changbai Mountain. [Methods] The strain CBS-5 (=JCM 15484) from hot springs in Changbai Mountains was 
isolated by plating and screening on Olive-rich medium. It was characterized by the physiological and biochemical analy-
sis, 16S rDNA sequencing and determination of (G+C)mol% contents. [Results] The cells were Gram-positive, non-motile 
rods, spore-forming and generally occurred singly or in pairs. The growth temperature ranges from 48� to 70�, opti-
mum at 65�; growth pH ranges from 6.5 to 8.5, optimum at 7.7. The strain used glucose, sucrose, maltose, lactose and 
rhanmose as carbon and energy sources. The G+C content of DNA was 41.9 mol%. The major cellular fatty acids were 
iso-C15 : 0, C16 : 0 and iso-C17 : 0, respectively representing about 24.20%, 20.45% and 17.42% of total fatty acids. The 16S 
rDNA sequence analysis showed that the strain belonged to the Anoxybacillus genus, for the sequence similarity was 
95.1%−98.5% to other known species of Anoxybacillus. [Conclusion] Strain CBS-5 was a member of Anoxybacillus. 

Keywords: Thermophilic bacterium; Anoxybacillus; fatty acid profiles; 16S rDNA 
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