Part I, Introduction

Research interest:

The Research Group of Extremophiles focuses on the discovery, understanding and application of extremophiles. It involves three aspects: the ecology and biodiversity of extremophiles, the physiological mechanisms of extremophiles’ adaptation to extreme environments, and the discovery of novel functionality of extremophiles and its application.
Group Leader: Prof. Dr. Yanhe Ma
Dr. Yanhe Ma graduated from the Department of Biology of Nankai University in 1983. Since then he has been working in the Institute of Microbiology, Chinese Academy of Sciences. He received his PhD in biotechnology from Southern Yangtze University in 2005. He performed research in the Alicante University, Spain (1992) and the Leicester University, UK (2001), as a visiting scientist. He is a member of the ICSP Subcommittee on Taxonomy of Halobacteriaceae. He is also the Deputy Secretary-General of the Council of Chinese Society of Biotechnology, and Vice-Chairman of the Glycobiotechnology Subcommittee of Chinese Society of Biotechnology. In addition, he is the Vice-President of the Beijing Society for Microbiology and the Associate Editor of Chinese Journal of Bioprocess Engineering. He has received many awards from Chinese Academy of Sciences and Chinese Government, including the Invention Award of Chinese Academy of Sciences (1999) and the National Science and Technology Invention Award (2000). 

Current Group members:  
Associate professor Yanfen Xue, Ms. Yan Zeng, Ms. Yunhua Zhang

Postgraduate students: Jun Liu, Cheng Zhou, Yueling Zhang, Quanhui Wang

Graduate students: Hailian Pan, Sanqing Yuan, Shuang Huang, Yueju Zhao, Lingfei Hu

Part II, Background and Significance
Extremophiles, such as halophiles, alkaliphiles, thermophiles, psychrophiles, and acidophiles, have tremendous potential in an array of commercial applications. Extremophiles are not only valuable resources for developing novel biotechnological processes, but also ideal models for investigating how biomolecules are stabilized when subjected to extreme environments. Studies of the life and ecological phenomena in extreme environments will help to gain more insights into the evolution of life and the development of special ecosystems. Moreover, knowledge on the physiological mechanism of how extremophiles adapt to extreme environments will help to explore and exploit novel functionality of extremophiles. These understandings will ultimately be used to improve the efficiency of biocatalysis, which will heavily contribute to the development of industrial biotechnology or environmental biotechnology.
Part III, Projects and Major Achievements
PROJECTS
· Cloning, expression and application of functional genes from extremophiles, funded by the National 863 Program
· Exploration and exploitation of functional genes from marine extremophiles, funded by the National 863 Program
· Exploitation and application of new oligosaccharide products, funded by the National Key Technologies R & D Program of China during the 10th Five-Year Plan Period
· Exploitation of extremophile resources, funded by the Knowledge Innovation Programs of the Chinese Academy of Sciences
· Fundamental researches on extremophiles and its function, funded by the Key Program of International Cooperation of China

· “Diversity of Biocatalyst”, funded by the National Basic Research Program of China (973 Program)
· “Multigenome Access Technology for Industrial Catalysts from extreme environments”, funded by the fifth EU framework Programme
· “Molecular mechanism of the extremozymes and its application potential”, funded by the Knowledge Innovation Programs of the Chinese Academy Sciences
Major Achievements
Molecular ecology and biodiversity of two soda lakes and a hot spring have been profiled. More than 500 extremophiles (thermophiles, alkaliphiles, and haloalkaliphiles) were isolated from soda lakes and hot springs, from which 15 novel genera and species of extremophiles were identified and described. Proteomic profiling of Thermoanaerobacter tengcongensis was partly fulfilled and some novel functional genes encoding heat-shock proteins, antiporters, or other important proteins of industrial interest were isolated. Two metagenomic libraries from extreme environments were constructed, and several genes encoding thermostable or alkali-stable enzymes were cloned and the corresponding extremozymes were characterized. One novel oligo-saccharide, which can be used as food and feed additive, was also developed from plant hemicellulose by the use of extremozymes.
PUBLICATIONS  (2001-2005):
1， Xue Yanfen, Ma Yanhe* et al.: Thermoanaerobacter tengcongensis sp. a novel anaerobic, saccharolytic, thermophilic bacterium isolated from a hot spring in Tengcong, China, Int J Syst Evol Microbiol., 2001, 51: 1335-1341

2， Xu Yi, Ma Yanhe* et al.: Natrialba hulunbeirensis sp. nov. and Natrialba chahannaoensis sp. nov., novel haloalkaliphilic archaea from soda lakes in Inner Mongolia Autonomous Region, China, Int J Syst Evol Microbiol., 2001, 51: 1693-1698

3， Zhang Weizhou, Ma Yanhe* et al.: The Diversity of alkaliphiles from Hailaer soda lake in Inner Mongolia of China. Biodiversity, 2001, 9：44-50 

4， Zhang Weizhou, Ma Yanhe* et al.: Salinicoccus alcaliphilus sp. nov., a new alkaliphilic and moderately halophilic gram-positive coccus，Int J Syst Evol Microbiol., 2002, 52:789-793
5， Zhang Weizhou, Ma Yanhe* et al.: Marinospirillum alkaliphilum sp. nov., a new alkaliphilic helical bacterium from Haoji soda lake in Inner Mongaolia autonous Region of China, Extremophiles, 2002, 6: 33-37. 
6， Liu Tiehan et al.: Purification and characterization of an extremely halophilc acetoacetyl-CoA thiolase from Halobacterium sp. JP-6, Extremophiles，2002, 6: 97-102
7， Bao Q. et al.: A complete sequence of the T. tengcongensis genome. Genome Research, 2002, 12, 689-700

8， Xue Yanfen, Ma Yanhe* et al.: Gordonia paraffinivorans sp. nov., a hydrocarbon-degrading actinomycete isolated from an oil-producing well, Int J Syst Evol Microbiol.，2003, 53:1643-1646

9， Fan Huapeng, Ma Yanhe* et al.: Archaeal diversity of Zabuye Lake in Tibet analyzed by culture independent approach. Acta Microbiologica Sinica, 2003, 43: 401-408

10， Zeng Yan, Ma Yanhe* et al.: Purification and properties of xylanase from Bacillus sp. ZBAW6. Acta Microbiologica Sinica, 2004, 44: 75-78

11， Ma Yanhe et al.: Alkalomonas amylolyticus gen. nov., sp. nov., and Alkalomonas delamensis gen. nov., sp. nov., alkaliphilic bacteria from the soda lakes in China and East African,  Extremophiles，2004, 8：193 – 200
12， Ma Yanhe et al.: Molecular cloning and characterization of a β-mannanase from the strictly alkaliphilic Bacillus sp. N16-5，Extremophiles，2004, 8: 447-454

13， Ma Yanhe* et al.: Bacterial diversity of the Inner Mongolian Baer soda lake as revealed by 16S rRNA gene sequence analyses, Extremophiles，2004, 8：45-51
14， Fan Huangpeng, Ma Yanhe* et al.: Halorubrum tibetens sp.nov. a novel haloalkaliphilic archaea from Chabuye soda lakes in Tibet of China , Int J Syst Evol Microbiol.，2004, 54：1213-1216
15， Wang J. et al.: An analysis of the proteomic profile for Thermoanaerobacter tengcongensis under optimal culture conditions Proteomics, 2004, 4: 136–150
16， Xie Hua, Ma Yanhe* et al.: Preliminary reseach on Bacterial Diversity of Parece Vela Basin, Pacific Ocean by Culture-Independent method, Acta Microbiologica Sinica, 2005, 45:1-5

17， Xinqi Zhang, Yanhe Ma* et al.: Purification and Characterization of a Monofunctional Catalase from an alkaliphilic Bacillus sp. F26, Chinese Journal of Biotechnology, 2005, 20: 71-77

18， Xue Yanfen, Ma Yanhe* et al.: Halalkalicoccus tibetensis gen. nov., sp. nov., a novel genus of haloalkaliphilic archaeon, Int J Syst Evol Microbiol., (accepted)

19， Liu Jun, Ma Yanhe* et al.: The activity profile of the NhaD-type Na+(Li+)/H+ antiporter from the soda lake Haloalkaliphile Alkalimonas amylolytica is adaptive for the extreme environment, J Bacteriol., (On pending)

20， Castillo1 A. M. et al.: Halovivax asiaticus gen. nov., sp. nov., a novel extremely halophilic archaeon isolated from Inner Mongolia, China, Int J Syst Evol Microbiol., (accepted)

21， Wang Jingqiang, Ma Yanhe*, Liu Siqi* et al.: The proteomic alterations of Thermoanaerobacter tengcongensis cultured at the different temperatures, Proteomics (submitted)
PATENT:
1. Production of alkaline alginate lyase and alkaliphilic bacteria having the enzyme. CN1335393A
2. Genes coding for alkaline mannanase and enzyme coded by the gene and a process for the production thereof. Chinese patent 00130066.0
3. Gene encoding thermostable (-glucosidase, CN1500869A  

4. Gene encoding β–glucosidase, enzyme preparation and uses thereof，CN1500872A
5. Gene encoding thermostable (-amylase and enzyme preparation, CN1500871A  

6. Gene encoding thermostable lipase, enzyme preparation and uses thereof，CN1500868A
7. Gene encoding alkaline (-amylase and uses thereof, CN1500870A
8. Gene encoding psychrotrophic lipase, enzyme preparation and uses thereof，Chinese patent 2003101017980

9. A oligosaccharide feed additive and production thereof, Chinese patent 2003101135154
10. Sulfonyl manno-oligosaccharide and production thereof, CN1406944A 

Part IV, Future Research Plan
1, To perform systematically the molecular ecology and biodiversity analysis of two or three extreme environments (soda lakes, hot springs) with special chemicals. Based on which, the structures and functions of the ecosystems present in extreme environments will be understood, and novel extremophiles resources will be discovered and explored.

2, To study globally the molecular physiology of an alkaliphilic bacterium Alkalomonas amylolyticus and a thermo-alkaliphilic Bacillus sp. by using functional genomics approaches. Insights into the physiological mechanisms that enable extremophiles to adapt to extreme environments will be generated. 

3, To create genomic libraries of one or two extremophiles, and metagenomic libraries from special extreme environments, and to screen the genes encoding novel extremozymes or other valuable proteins. To analyse the protein structure-function for understanding how extremozymes maintain their stability in extreme environments. The knowledge gained thereof will be used to explore, modify, and optimize the function of biocatalysts, and to exploit the potential of extremozymes for commercial application (e.g. textile industry, detergents industry).
