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Welcome, Dear Colleagues and Friends  
  

The Chairmen of the conference would like to extend the warmest welcome to all distinguished 
guests and participants of the Inaugural conference of Bergey’s International Society for Microbial 
Systematics (BISMiS 2011). Over 350 participants from 21 counties have gathered to exchange 
ideas, establish or further develop research networks, promote global friendships and to explore the 
importance of microbial systematics, from an academic and biotechnological perspective. 
 
The purpose of BISMiS is to promote the importance of teaching and research in microbial systematic 
and to foster communication between microbial systematists across the world. These objectives 
include the pressing need to promote an understanding of the vast, largely unstudied, microbial 
diversity which has untapped genetic and industrial potential. The conference is entitled “Microbial 
Systematics: Concepts, Practices and Recent Advances” and has the primary aim of spelling out the 
“Roots of Prokaryotic Systematics”, the current directions of travel and the relevance of the discipline. 
Therefore, along with important research into the diversity of microbes in various environments, we 
have organized symposia addressing technological advances, and, biotechnology, as well as giving 
the next generation of research pioneers a chance to show their work in the Young Scientist Forum. 
 
BISMiS 2011 will be the premiere international event on microbial systematic this year, and it is our 
sincere wish that it will promote excellent research in microbial systematics as well as enhance 
global communication among taxonomists who study Bacteria, Archaea and Eukaryotes. We wish to 
express our sincere gratitude to all the participants for their time, effort, and preparation for this 
meeting, the supporters, sponsors and co-organisers including Bergey’s Manual Trust Foundation, 
the Chinese Society for Microbiology and the Chinese Academy of Sciences, Institute of 
Microbiology for all their efforts in ensuring this meeting is a success. 
 
Beijing is a city steeped in history and buzzing with culture. We wish you all an enjoyable time in the 
capital city of China and at BISMiS 2011. 

 

   

   

Guoping Zhao Li Huang Zixin Deng 

 
 
Chairmen of BISMiS 2011 
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Maps 

Plan of Beijing Friendship Hotel 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Friendship Palace:  
Registration, Exhibition & Meeting Rooms 
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Exhibition & Meeting Rooms on the 2nd floor of Friendship Palace 
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Organization 
 
 
Organizers:  

Bergey’s Manual Trust 

Chinese Society for Microbiology 

 

Gold Sponsors:  

Institute of Microbiology, Chinese Academy of Sciences 

Shandong University 

Hebei University 

North China Pharmaceutical Group Corporation 

Antonie van Leeuwenhoek 

 

Co-organizers:  

State Key Laboratory of Bioreactor Engineering, East China University of Science and Technology 

Beijing Institutes of Life Science, Chinese Academy of Sciences 

Anhui University 

Institute of Medical Biotechnology, Chinese Academy of Medical Sciences 

 

Chairmen:  

Guoping Zhao (Shanghai Institute for Biological Sciences, CAS Shanghai, China )  

Zixin Deng (Jiaotong University, Shanghai, China )  

Li Huang (Director-General, Institute of Microbiology, CAS, Beijing, China ) 

 

Vice-chairmen: H-J Busse; Jongsik Chun; P de Vos; Xiuzhu Dong; Chengxiang Fang; M 

Goodfellow; Ruibo Jiang; P Kämpfer; Yuezhong Li; Bozhong Mu; Fred Rainey; KH Schleifer; JT 

Staley; WB Whitman; Ruifu Yang; Hua Zhang; Liping Zhang.  

 

Secretary-in-General: Lixin Zhang.  

 

Deputy Secretary: Wenjun Li; Yuan Song; Changsong Xiao; Liyan Yu; Buchang Zhang. 
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International Committee members: Tsetseg Baljinova; Francisco Barona-Gomez; H-J Busse; 

Jongsik Chun; Paul De Vos; M Goodfellow; Radhey Gupta; P Kämpfer; H-P Klenk; Fred Rainey; KH 

Schleifer; JT Staley; Arinthip Thamchaipenet; Hiroshi Tomoda; Ajit Varma; WB Whitman. 

 

 Local Committee members: Elizabeth Ashforth; Fengyan Bai; Linquan Bai; Yulin Deng; Zixin 

Deng; Xiuzhu Dong; Chengxiang Fang; Kui Hong; Li Huang; Ying Huang; Ruibo Jiang; Wenjun Li; 

Zhiheng Liu; Juncai Ma; Bozhong Mu; Jisheng Ruan; Yuan Song; Ruifu Yang; Liyan Yu; Buchang 

Zhang; Hua Zhang; Lixin Zhang; Guoping Zhao; Yuguang Zhou.  

 

Scientific Advisory Committee members： H-J Busse; Wenxin Chen; Jongsik Chun; P De Vos; M 

Goodfellow; Chenglin Jiang; P Kämpfer; Jilun Li; Zhiheng Liu; W Ludwig; A Parte; F Rainey; Jisheng 

Ruan; KH Schleifer; JT Staley; Tianshen Tao; M Trujillo; WB Whitman; Lixin Zhang.  

 

Secretary members: Elizabeth Ashforth; Mei Liu; Zhi-Tang Lu; Biao Ren; Lan Xu; Na Yang; 
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General Information 
 
Arrival in Beijing 

Taxi service is available all day from Capital International Airport. The cost from the airport to the 

conference venue is about 20 USD, or RMB 130-150 enclosed the extra highway fee 10 Yuan/car. 

Please do ask for the receipt from the driver. Payment should be made in RMB cash. You can use 

the ATM's or bank offices at the airport to get change. It is not customary to tip drivers. Please pay 

strictly accordingly to the meter in the taxi. 

 
Airport-Hotel Shuttle Bus leaves every 15 minutes from the airport and stops at several destinations 

through beijing, the 7th stop being the Friendship Hotel. and the final destination being 'Gong Zhu 

Fen' (Princess Tomb). The route name is 'line 4', first bus: 7:00am and final bus: 11:00pm. Fee: 

RMB16/per person. 

 
Subway route also possible via the airport line to Sanyuanqiao (RMB 25) then line 10 to Haidian Huang 

zhuang and then line 4 to Renmin University (RMB 2). This route is likely to take 1 hour 30 mins  
 

Weather  

May is the best month for weather conditions in Beijing. Typically, it is neither hot nor cold - just the 

perfect time to stay and visit in Beijing and elsewhere in China. The average temperature in Beijing in 

May is 20°C. The average highest temperature is 25°C and the average lowest temperature is 17°C. 

 
Beijing has a continental monsoon climate commonly found in the temperate zone. In winter, cold, 

dry winds blow out of Siberia and Mongolia in the northwest; in summer, warm, moist air currents 

from the southeast take over. A general change of wind direction occurs in March or April and again 

in September. Wind velocity in Beijing is comparatively low, averaging 2 meter/second. The average 

annual rainfall of 630 millimeters is regarded as a generous "heavenly endowment" for North China, 

which is otherwise predominantly dry and short of rain.  

 
The coldest month in Beijing is January, with an average temperature of -5 ºC. The hottest month is 

July, with an average of 32ºC. Rapid temperature increases in the spring are often accompanied by 

sandstorms, but windless days in that season are wonderfully pleasant. Autumn, though short-lived, 

is a concentrated stretch of clear, crisp days and patchwork trees. 
 
Currency Exchange 
The currency in circulation in China is the Chinese yuan, or RMB yuan, whose international standard 

abbreviation sign is CNY. 1 CNY consists of 10 jiao (dimes) or 100 fen (cents). The denominations 

of the Chinese yuan in bank notes are 1, 2, 5, 10, 50 and 100 CNY. Participants can exchange their 
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currencies at airports, major hotels and banks in China. The exchange rate will be given daily by the 

Bank of China. Currently, 1 USD can be exchanged for about 6.7 CNY. All currency exchange 

receipts should be saved in case participants want to exchange RMB back to their own currency. 

Banks may demand to see the original exchange receipt.  

 
Credit Cards & ATM 

Visa, MasterCard, American Express, Diners Club and JCB are accepted in many department 

stores and hotels. ATMs may be of use in obtaining RMB with your credit card. The amount debited 

form your account will vary due to fluctuations in the exchange rate. There is normally a 4% 

additional bank charge. 

 

Water 
It is not recommended to directly drink the water from the tap in your hotel room. If you want to drink 

cold water, it is best to order or buy bottled water, mineral or distilled. Avoiding ice cubes made from 

tap water is also recommended.  

 

Upon request, hotels will provide containers of hot or chilled drinking water in the sleeping rooms at 

no extra cost. Hotels will also provide an electrically heated kettle to boil water from the tap in your 

room. The boiled water can then be stored in a vacuum thermos for drinking. Some hotels also 

provide a special tap in the lavatory that delivers a flow of purified water for drinking or taking 

medications.  

 
This advice also applies to your pre-conference or post-conference travel in others cities in China, 

such as Beijing, Xi'an, Guilin and Shanghai. 

 
Food and Drink 

Dining-rooms with different styles are located in the Beijing Friendship Hotel see 

(http://www.bjfriendshiphotel.com/english/) for more details.These restaurants provide Chinese food 

and Western food 24 hours a day. Coffee houses and Bars in the hotel will also serve attendees. A 

welcome banquet will be provided for atendees on the evening of the 19th May and breakfast and 

lunchs along will tea and coffee will be provided on the 20-22nd May. A closing ceremony banquet 

will also be provided. Participants are kindly requested to organise their own evening meals for the 

other days of the conference.  

  
See (http://chinabites.com/beijing/haidian/zhongguancun/) for more restaurants listed in the 

Zhonguancun area as well as the wider in the Haidian district, and the rest of the city. 
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Transportation around Beijing 

 

Smoking Policy 

Please note that smoking is prohibited within the conference premises. 

 

Customs 

Information about Chinese customs is available from your local Chinese Embassy or Consulate or 

your travel agency. 

 
Insurance 

The Congress Organizers recommends participants to possess travel, property medical or other 

necessary insurances before coming to China. The BISMiS 2011 Congress Organizers cannot be 

held responsible for the costs resulting from personal accidents or property loss during the 

Congress. 

 
Voltage, Socket and Plugs  

The electrical current in China is 220-volts, 50Hz A/C. Hotels generally provide wall sockets in every 

room, accommodating both the standard “Flat blade attachment plug (Type A)” and common 

“Oblique flat blades with ground (inverted V) plug (Type I)” as well as the not-so-common “Round 

pin attachment plug (Type C)”as shown in following photographs 
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Wall socket Type A plug Type I plug Type C plug 

 Language  

The Congress working language is English. 

 
Projectors 

Overhead projectors and computer-aided projectors (for Microsoft PowerPoint presentations only) 

will be available. Mac computers will not be available for PowerPoint presentations. Mac users can 

connect to the computer-aided projectors if they bring their own computer and connecting cord.  

 
Poster Display Board 

Each poster presenter will be provided with a vertical surface to mount their poster presentation. The 

area available for the poster is limited to a rectangle 245 cm tall by 95 cm wide. Each board will host 

one poster, and it’s recommended that each poster use the standard size of 120 cm tall by 90 cm 

wide. Poster materials must be legible from a distance of two meters. Lettering in text and figures 

should be at least 5 mm, and the heading should be at least 10 mm. The title of the paper, the 

authors, and their affiliations should appear near the top of the poster in letters approximately 25 

mm high.  

 
Duplication, Recording 

Without permission from authors, taking photographs, audio-taping, video-recording, digital taping 

and any other form of duplication are strictly prohibited in the session rooms and poster areas. 

 
Cell Phones 

Participants are kindly requested to turn off their cell phones or keep the cell phones in vibration 

state when entering the meeting rooms and in the poster areas. 

 
Children 

For safety reasons children under the age of 12 are not permitted in poster zones, or conference 

rooms. 
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City Map 

A city map will be provided in the conference bags. 

 
Hotlines 
Phone Number 

110 Police 

114 Local Telephone Number Inquiry 

116 Domestic Long Distance Inquiry 

117 Time Inquiry 

119 Fire 

120 Ambulance 

121 Weather Forecast 

122 Traffic Police 
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Congress Program & Schedule at a Glance 
Time Activities Location 

May. 19, 2011 

9:00-20:00  Registration Lobby, Friendship Palace 

15:00-18:00 Opening Ceremony & Sessions 
Juying Hall, 2nd floor, Friendship Palace 

19:15-21:00 Welcome Reception & Cultural Evening

May. 20, 2011 

08:30-09:00  Sessions Juying Hall, 2nd floor, Friendship Palace 

09:00-09:20 Group Photo   

09:20-10:20 Sessions Juying Hall, 2nd floor, Friendship Palace 

10:20-10:40 Coffee/Tea Break & Posters Room No.7, 2nd floor, Friendship Palace 

10:40-12:00 Sessions Juying Hall, 2nd floor, Friendship Palace 

12:00-13:00 Lunch and Posters Juhe & Jufu Restaurants, 1st floor, Friendship Palace 

13:00-15:00 Sessions Juying Hall, 2nd floor, Friendship Palace 

15:00-15:20 Coffee/Tea Break & Posters Room No.7, 2nd floor, Friendship Palace 

15:20-18:30 Sessions 
Juying Hall, 2nd floor, Friendship Palace 

18:30 Posters, Evening Free 

May. 21, 2011 

08:30-10:20  Sessions Juying Hall, 2nd floor, Friendship Palace 

10:20-10:40 Coffee/Tea Break & Posters Room No.7, 2nd floor, Friendship Palace 

10:40-11:40 Sessions 
Juying Hall, 2nd floor, Friendship Palace 

11:40-12:40 Posters Session 

12:40-13:40 Lunch and Posters Juhe & Jufu Restaurants, 1st floor, Friendship Palace 

13:40 -14:40 Sessions Juying Hall, 2nd floor, Friendship Palace 

14:40-15:00 Coffee/Tea Break & Posters Room No.7, 2nd floor, Friendship Palace 

15:00-18:00 Sessions 
Juying Hall, 2nd floor, Friendship Palace 

18:30 Posters, Evening Free 

May. 22, 2011 

08:30-10:20  Sessions Juying Hall, 2nd floor, Friendship Palace 

10:20-10:40 Coffee/Tea Break & Posters Room No.7, 2nd floor, Friendship Palace 

10:40-12:20 Sessions Juying Hall, 2nd floor, Friendship Palace 

12:20-13:20 Lunch and Posters Juhe Restaurant, 1st floor, Friendship Palace 

13:20-15:00 Sessions Juying Hall, 2nd floor, Friendship Palace 

15:00-15:20 Coffee/Tea Break & Posters Room No.7, 2nd floor, Friendship Palace 

15:20-16:50 Sessions 

Juying Hall, 2nd floor,Friendship Palace 

16:50-17:50 Meeting of BISMiS Members 

17:50-18:20 Sessions 

19:00-21:40 

Closing Ceremony  

Prize Giving 

Closing Banquet 

May.23, 2011 

Social Program 
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INAUGURAL MEETING OF BERGEY’S INTERNATIONAL SOCIETY FOR 

MICROBIAL SYSTEMATICS 

Microbial Systematics: Concepts, Practices and Recent Advances 

Beijing Friendship Hotel, Beijing from May 19th- 23rd, 2011 

19th May 

Time Activities 

All Day Registration (1st floor, Friendship Palace) 

Chair 
 Li-Xin Zhang (BISMiS 2011 Secretary-in-General, Institute of
Microbiology, Chinese Academy of Sciences, Beijing, P.R. China) 

15:00-16:00 

Opening ceremony:  

Jia-Yang Li (Vice President, Chinese Academy of Sciences, Beijing,
P.R. China) 

Shengming Du(Executive Vice Director of Department of Life
Sciences, National Natural Sciences Foundation of China) 

Mike Goodfellow ( Chair of Bergey's Manual Trust, School of Biology,
University of Newcastle, Newcastle-upon-Tyne, UK) 

Jim Staley (President of BISMiS, Department of Microbiology,
University of Washington, Seattle, USA)  

Philippe Desmeth (President of the World Federation of Culture
Collections) 

Li Huang (BISMiS 2011 Chairman, Director, Institute of Microbiology,
Chinese Academy of Sciences, Beijing, China) 

Other Distinguished Guests： 

Erdan Dong (Executive Vice Director of Department of Health
Sciences, NSFC) 

Xuelian Feng (Deputy Director of Department of Life Sciences, NSFC)

Jinghua Cao(Deputy Director of Bureau of International Cooperation,
Chinese Academy of Sciences) 

Mingzhang Wen (Director of Division of Botany and Microbiology,
Department of Life Sciences, NSFC) 

Rongfang Wang (Director of Division of International Organizations
and Conferences, Bureau of International Cooperation, Ministry of



 

14 

Science and Technology of the People’s Republic of China) 

Wen-Xin Chen (State Key Laboratories for Agrobiotechnology/Collage of 
Biological Sciences, China Agricultural University, Beijing, P.R. China) 

Ji-Lun Li (State Key Laboratories for Agrobiotechnology/Collage of 
Biological Sciences, China Agricultural University, Beijing, P.R. China)

Chair 
Karl Schleifer (Department of Microbiology, Technical University of
Munich, Freising, Germany)  

17:00-18:00 
Keynote: Click chemistry evolving- destinations unknown 
Barry Sharpless, Nobel Prize Laureate (Scripps Institute, California,
USA) 

19:15-21:00 
Welcome Reception and Cultural Evening (Ju Ying Hall, 2nd floor,
Friendship Palace) 

20th May 

Chair 
Mike Goodfellow ( School of Biology, University of Newcastle,
Newcastle- upon-Tyne, UK) 

08:30-09:00 

Plenary lecture: The Bergey Award Lecture: Halophillic
microorganisms and hypersaline environments 

Antonio Ventosa (Department of Microbiology and Parasitology,
University of Seville, Seville, Spain) 

09:00-09:20 Group Photo 

Minisymposium 1: Microbial Systematics and Diversity 

Chairs 

Jim Staley (Department of Microbiology, University of Washington,
Seattle, USA) 
Hua-Rong Tan (Institute of Microbiology, Chinese Academy of
Sciences, Beijing, P.R. China) 

09:20-09:40 

Invited Lecture: Bergey’s Manual Trust in the development of
prokaryotic systematics  

William B Whitman ( Institute of Microbiology, University of Georgia,
Athens, USA) 

09:40-10:00 
Invited Lecture: Nomenclature, identification and chemotaxonomy 
Peter Kämpfer ( Institute of Microbiology, Justus Liebig University,
Giessen, Germany) 

10:00-10:20 

Invited Lecture: Biogeography of actinomycetes in Chinese
mangroves revealed by culture-dependent and culture-independent
approaches  
Kui Hong (Pharmacy College, Wuhan University, Wuhan, P.R. China)

10:20-10:40 
Coffee/Tea break and posters (Room NO. 7, 2nd floor, Friendship
Palace) 
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Chairs 

Peter Kämpfer ( Institute of Microbiology, Justus Liebig University,
Giessen, Germany) 

Zhi-Heng Liu (Institute of Microbiology, Chinese Academy of
Sciences, Beijing, P.R. China) 

10:40-11:00 

Invited Lecture: Prokaryotic diversity in Mongolia revealed by 16S
rDNA sequencing of isolates 

Tsetseg Balinova (Institute of Biology, Mongolian Academy of
Sciences, Ulanbatar, Mongolia)  

11:00-11:20 

Invited Lecture: Cell envelope organisation in the higher taxa;
blending chemotaxonomy and comparative genomics 

Iain Sutcliffe (School of Life Sciences, Northumbria University,
Newcastle upon Tyne, UK) 

11:20-11:40 

Invited Lecture: Mexican ecosystems as a source of novel taxa  

Luis A Maldonado (Institute of Marine Sciences and Limnology,
National Autonomous University of Mexico, Mexico City, Mexico) 

11:40-12:00 

Invited Lecture: Diversity and phylogeny of rhizobia in North-West
China  

Ge-Hong Wei (College of Life Science, Northwest A & F University,
Yangling, Shaanxi, P.R. China) 

12:00-13:00 
 Lunch and posters (Ju He and Ju Fu restaurants, 1st floor,
Friendship Palace) 

Chairs 
 

 Antonio Ventosa (Department of Microbiology and Parasitology,
University of Seville, Seville, Spain) 

 Kui Hong (Pharmacy Collage, Wuhan University, Wuhan, P.R. China)

13:00-13:20 

Invited Lecture: Diversity and function of endophytic diazotrophs
associated with wild rice 

Zhi-Yuan Tan (South China Agricultural University, Guangdong, P.R.
China) 

13:20-13:40 

Invited Lecture: Diversity and biosynthetic potential of acidophilic
actinomycetes with an emphasis on streptomycetes 

Huang Ying (Institute of Microbiology, Chinese Academy of Sciences,
Beijing, P.R. China) 

13:40-14:00 

 Invited Lecture: Comparative genomic approaches to understand
microbial phylogeny and systematics 

Radhey Gupta (Department of Biochemistry, McMaster University,
Hamilton, Canada) 

Chairs 
Feng-Yan Bai ( Institute of Microbiology, Chinese Academy of
Sciences, Beijing, P.R. China) 
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Hao-Ping Liu (Department of Biological Chemistry, University of
California, Irvine, California, USA) 

14:00-14:20 

Invited Lecture: Genetic differentiation of wild and domestic
Saccharomyces cerevisiae populations 

Feng-Yan Bai (Institute of Microbiology, Chinese Academy of
Sciences, Beijing, P.R. China) 

14:20-14:40 

Invited Lecture: Symbiotic fungi for underground engineering in
plants: Piriformospora indica, the fungus of the millennium  

Ajit Varma (Director General, Amity Institute of Microbial Technology,
Amity University, Uttar Pradesh, India) 

14:40-15:00 

Invited Lecture: Regulation of hyphal development in Candida
albicans, a commensal and pathogen of humans  

Hao-Ping Liu (Department of Biological Chemistry, University of
California, Irvine, California, USA) 

15:00-15:20 
Coffee/Tea break and posters (Room NO. 7, 2nd floor, Friendship
Palace) 

15:20-15:40 

Invited Lecture: Speciation and diversification of insect pathogenic
fungi: a genomics perspective 

Cheng-Shu Wang (Shanghai Institute of Plant Physiology and
Ecology, Chinese Academy of Sciences, Shanghai, P.R. China)  

15:40-16:00 

Invited Lecture: Diversity and phylogeny of rhizobia in China and
their biogeographical character 

Wen-Xin Chen (State Key Laboratories for Agrobiotechnology/Collage of
Biological Sciences, China Agricultural University, Beijing, P.R. China)  

Young Scientist Forum: Session 1 

Chairs 
 
 

Zhi-Heng Liu (Institute of Microbiology, Chinese Academy of
Sciences, Beijing, P.R. China) 

Martha Trujillo (Department of Microbiology and Genetics, University
of Salamanca, Salamanca, Spain) 
 Alan T. Bull (Department of Biosciences, University of Kent,
Canterbury, UK) 

16:00-16:15 

High probability to discover novel bacterial taxa from Antarctic
intertidal sediments 

Yong Yu (Chinese Polar Research Institute, Shanghai, P.R. China) 

16:15-16:30 

The biotechnological potential of the extreme halophilic archaea
Haloterrigena sp. H13 revealed by a comparative genomics approach

Jiun-Yan Ding (National Chung Hsing University, Taichung, Taiwan) 

16:30-16:45 Rhodococcus equi, a new genus? 
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Amanda Jones (School of Life Sciences, Northumbria University,
Newcastle upon Tyne, UK) 

16:45-17:00 
 Isolation of thermophilic methanogens from Shengli oil field of China

 Lei Cheng (Chinese Agricultural University, Beijing, P.R.China) 

Chair 
Alan T. Bull (Department of Biosciences, University of Kent,
Canterbury, UK) 

17:00-18:00 

Discussion: Criteria for the Characterization of Prokaryotes for
Taxonomic Purposes  

Peter Kämpfer (Vice-chair of Bergey's Manual Trust) 

Iain Sutcliffe (Editor-in-Chief of Antonie van Leeuwenhoek) 

18:00 Posters, Evening Free 

21st May 

Chair 
Paul De Vos (Department of Biochemistry, Physiology and Microbiology,
University of Ghent, Ghent, Belgium)  

08:30-09:00 

Plenary lecture: Bacterial Systematics at the Genomics Era 

Guo-Ping Zhao (Institute of Plant Physiology and Ecology, Shanghai
Institute for Biological Sciences, Chinese Academy of Sciences,
Shanghai, P.R. China)  

Minisymposium 2: Technological Advances in Systematics and Biotechnology 

Chairs 

Rui-Fu Yang ( Institute of Microbiology and Epidemiology, Military
Medical Sciences, Beijing, China)  

Francisco (Paco) Barona-Gómez (Langebio CINVESTAV-IPN,
Irapuato, Guanajuato, Mexico) 

09:00-09:20 

Invited Lecture: Molecular approaches to the systematics of bacteria
Karl Schleifer (Department of Microbiology, Technical University of
Munich, Freising, Germany) 

Paul De Vos (Department of Biochemistry, Physiology and
Microbiology, University of Ghent, Ghent, Belgium)  

09:20-09:40 

Invited Lecture: Genetic barrier among Salmonella lineages: the
semi-closed gene pool model of bacterial speciation  

Shu-Lin Liu (Genomics Research Center, Harbin Medical University,
Harbin, P.R. China)  

09:40-10:00 
Invited Lecture: The novel linear genomes of streptomycetes  

Wen-Sheng Chen (National Yang-Ming University, Taipei, Taiwan) 

10:00-10:20 
Invited Lecture: From the deepest to the driest place on earth –
natural products from extreme environments  
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Marcel Jaspars (Marine Biodiscovery Centre, Department of
Chemistry, University of Aberdeen, Aberdeen, UK) 

10:20-10:40 
Coffee/Tea break with posters (Room NO. 7, 2nd floor, Friendship
Palace) 

 
 Chairs 

 

 Wen-Sheng Chen (National Yang-Ming University, Taipei, Taiwan) 

 Paul de Vos (Department of Biochemistry, Physiology and
Microbiology, University of Ghent, Ghent, Belgium)  

10:40-11:00 

Invited Lecture: Alignment-free and whole-genome-based CVTrees
support Bergey’s systematics and provide more 

Bai-Lin Hao (The Institute of Theoretical Physics, Chinese Academy
of Sciences, Beijing /The T-Life Research Center, Fudan University,
Shanghai, China) 

11:00-11:20 

Invited Lecture: Evolutionary-driven genome-mining of
Streptomyces metabolism reveals genetic traits with taxonomic
resolution as well as potential novel natural products biosyntheitc
clusters  

Francisco (Paco) Barona-Gómez (Langebio CINVESTAV-IPN,
Irapuato, Guanajuato, Mexico) 

11:20-11:40 
Invited Lecture: Synthetic biology into a second wave 

Peng-Cheng Fu ( China University of Petroleum, Beijing, P.R. China)

11:40-12:40  Poster session (Ju Ying Hall, 2nd floor, Friendship Palace) 

12:40-13:40 
Lunch and posters (Ju He and Ju Fu restaurants, 1st floor,
Friendship Palace) 

Minisymposium 3: Archaeal Systematics and Diversity 

Chairs 

William B. Whitman (Institute of Microbiology, University of Georgia,
Athens, USA) 

Wen-Jun Li (Yunnan Institute of Microbiology, Yunnan University,
Kunming, P.R. China)  

13:40-14:00 

Invited Lecture: Diversity of halophilic archaea in the Dead Sea -
cultured and uncultured 

Aharon Oren (Institute of Life Sciences, The Hebrew University of
Jerusalem, Jerusalem, Israel) 

14:00-14:20 

Invited Lecture: Diversity of the polyextremophilic halo-
alkalithermophilic Archaea  

Juergen Wiegel (Department of Microbiology, University of Georgia,
Athens, USA) 

14:20-14:40  Invited Lecture: A new class of homoserine lactones function as
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quorum sensing signals for a methanogenic archaeon 
Xiu-Zhu Dong (Institute of Microbiology, Chinese Academy of
Sciences, Beijing, P.R. China) 

14:40-15:00 
Coffee/Tea break with posters (Room NO. 7, 2nd floor, Friendship
Palace) 

 
 Chairs 

 Aharon Oren (Institute of Life Sciences, The Hebrew University of
Jerusalem, Jerusalem, Israel)  

Xiu-Zhu Dong (Institute of Microbiology, Chinese Academy of
Sciences, Beijing, P.R. China)  

15:00-15:20 

 Invited Lecture: Crenarchaeotal Diversity and Ecological Functions
in Terrestrial Hot Springs of Tengchong,China 

Wen-Jun Li (Yunnan Institute of Microbiology, Yunnan University,
Kunming, P.R. China) 

15:20-15:40 

Invited Lecture: Phylogenetic diversity of archaea in production
waters of petroleum reservoirs with different temperatures  

Bo-Zhong Mu (East China University of Science and Technology,
Shanghai, P.R. China) 

15:40-16:00 

Invited Lecture: Application potentials of osmoprotectants from
halophilic methanogenic archaea  

Mei-Chin Lai (National Chung Hsing University, Taichung, Taiwan) 

16:00-18:00 

Bioinformatics workshop: Next Generation Sequencing: Principles
and Applications to Microbial Taxonomy and Ecology  

Jongsik Chun (School of Biological Sciences, Seoul National
University, Seoul, Republic of Korea) 

18:00 Posters, Evening free 

22nd May 

Chair 
Jongsik Chun (School of Biological Sciences, Seoul National
University, Seoul, Korea) 

08:30-9:00 

Plenary lecture: Fine scale phylogeny and the evolution of species 
diversity in marine actinomycetes  

Paul Jensen (Scripps Institute of Oceanography, University of
California, San Diego, USA) 

Minisymposium 4: Microbial Systematics and its Impact on Biotechnology 

Chairs 

Fred A. Rainey (Department of Biological Sciences, Louisiana State
University, Baton Rouge, USA) 

Rob Capon (Institute for Molecular Bioscience, University of
Queensland, Brisbane, Australia ) 

09:00-09:20 
Invited Lecture: Actinobacteria of the extremobiosphere  
Alan T. Bull (Department of Biosciences, University of Kent,
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Canterbury, UK) 

09:20-09:40 

Invited Lecture: Reviving the antibiotics legend: path from natural 
screening to synthetic biology 

Zi-Xin Deng (Laboratory of Microbial Metabolism, Shanghai JiaoTong
University, Shanghai, China) 

09:40-10:00 

Invited Lecture: Mechanism of action of cyslabdan, a potentiator of 
imipenem activity against MRSA  

Hiroshi Tomoda ( School of Pharmacy, Kitasatoa University, Tokyo,
Japan) 

10:00-10:20 

Invited Lecture: Drug discovery and microbial products  

Shan Cen ( Chinese Academy of Medical Sciences & Peking Union
Medical College, Beijing, P.R. China) 

10:20-10:40 
Coffee/Tea break and posters (Room NO. 7, 2nd floor, Friendship 
Palace) 

Chairs 
 

 Hiroshi Tomoda (School of Pharmacy, Kitasatoa University, Tokyo,
Japan) 

 Lin-Quan Bai (Shanghai Jiao Tong University, Shanghai, P.R. China)

10:40-11:00 

Invited Lecture: Systematics-guided bioprospecting for microbial 
natural products 

Li-Xin Zhang (Institute of Microbiology, Chinese Academy of 
Sciences, Beijing, P.R. China) 

11:00-11:20 

Invited Lecture: The role of actinobacteria in the 
deterioration/restoration of monuments: a potential niche in the
search for new compounds  

Martha Trujillo (Department of Microbiology and Genetics, University 
of Salamanca, Salamanca, Spain) 

11:20-11:40 
Invited Lecture: Culture the uncultured myxobacteria  

Yue-Zhong Li ( Shandong University, Jinan, P.R. China)  

11:40-12:00 

Invited Lecture: Chemical biology of new bioactive natural products 
from marine-derived microbes  

Hai-An Fu (Department of Pharmacology, Emory University School of
Medicine, Atlanta, USA) 

12:00-12:20 

 Invited Lecture: Endophytic actinomycetes from Thai tropical 
plants: novel taxa, bioactive compounds and plant growth promoting
agents  

Arinthip Thamchaipenet (Department of Genetics, Faculty of Science,
Kasetsart University, Bangkok, Thailand)  

12:20-13:20 Lunch (Ju He restaurant, 1st floor, Friendship Palace) 
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Chairs 
 

 Arinthip Thamchaipenet (Department of Genetics, Faculty of
Science, Kasetsart University, Bangkok, Thailand) 

 Li-Xin Zhang (Institute of Microbiology, Chinese Academy of
Sciences, Beijing, P.R. China) 

13:20-13:40 

Invited Lecture: Microbial metabolites and their applications in drug 
formulation and discovery  

Chandrakant Kokare (Department of Pharmaceutics and 
Pharmaceutical Biotechnology, Sinhgad Institute of Pharmacy, Pune,
India) 

13:40-14:00 

Invited Lecture: Discovering pesticide leading compounds from 
marine derived microbes  

Jiang-Chun Hu (Institute of Applied Ecology, Chinese Academy of 
Sciences, Shenyang, P.R. China) 

14:00-14:20 

Invited Lecture: Exploring microbial chemical diversity  

Rob Capon (Institute for Molecular Bioscience, The University of
Queensland, Brisbane, Australia) 

14:20-14:40 
Invited Lecture: The findings of staining flagella in clinical strains 
Hai-Ying Gu (School of Medicine of Ningbo University, Zhejiang, P.R.
China) 

14:40-15:00 

Invited Lecture: Colour grouping and bioactivity of streptomycetes: 
Dereplication based on computer-assisted numerical analyses 

Indira Patha Sarethy (Jaypee Institute of Information Technology,
Noida, Uttar Pradesh, India) 

15:00-15:20 
Coffee/Tea break with posters (Room NO. 7, 2nd floor, Friendship 
Palace) 
Young Scientist Forum: Session 2 

Chairs 
 
 

Zi-Xin Deng (Laboratory of Microbial Metabolism, Shanghai JiaoTong 
University, Shanghai, P.R. China) 

Jim Staley (Department of Microbiology, University of Washington,
Seattle, USA) 
Arinthip Thamchaipenet (Department of Genetics, Faculty of Science,
Kasetsart University, Bangkok, Thailand) 

15:20-15:35 

The synthesis of hydroxyectoine was mediated by ectoine
hydroxylase in halophilic bacterium Halomonas ventosae DL7  

Dao-Chen Zhu (Jiangsu University, Zhenjiang, Jiangsu, P.R. China) 

15:35-15:50 

Use of multilocus sequence analysis for streptomycete systematics 
and delineating intraspecific diversity in terms of both taxonomy and
biosynthetic potential  

Xiao-Ying Rong (Institute of Microbiology, Beijing, P.R. China) 
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15:50-16:05 

Novel micromonospora species defined by multilocus sequence 
analysis and DNA-DNA hybridization  

Lorena Carro (University of Salamanca, Salamanca, Spain) 

16:05-16:20 

BIPES, a microbial diversity analysis method with higher throughput,
better accuracy and lower cost than 16S pyrosequencing  

Hong-Wei Zhou (Department of Environmental Health, Southern 
Medical University, Guangzhou, Guangdong, P.R. China) 

16:20-16:35 

Comparative genomics of actinobacteria revealed divergence
hallmarks for different lineages 

Beile Gao (Yale University, New Haven, Connecticut, USA) 

16:35-16:50 

Exploring Microbial Diversity from Genomics to Metagenomics by
High- throughput Sequencing 

Bin Hu (BGI-Shenzhen, Guangdong, P.R. China) 

16:50-17:50 
Meeting of BISMiS Members (Ju Ying Hall, 2nd floor, Friendship 
Palace) 

Chair 
Mike Goodfellow (School of Biology, University of Newcastle,
Newcastle upon Tyne, UK) 

17:50-18:20 

Keynote: Publication isn’t guaranteed, but novel taxa are abundant

Fred Rainey (Department of Biological Sciences, Louisiana State
University, Baton Rouge, USA) 

19:00-21:40 

Closing Ceremony:  
Li Huang (Director, Institute of Microbiology, Chinese Academy of
Sciences, Beijing, China) 

Zi-Xin Deng (BISMiS 2011 Chairman, Laboratory of Microbial
Metabolism, Shanghai JiaoTong University, Shanghai, China) 

Prize Giving (Ju Ying Hall, 2nd floor, Friendship Palace) 
Closing Banquet (Ju Ying Hall, 2nd floor, Friendship Palace) 

Host: Mike Goodfellow ( Chair of Bergey's Manual Trust, School of
Biology, University of Newcastle, Newcastle-upon-Tyne, UK) 

Elizabeth Ashforth (Institute of Microbiology, Chinese Academy of 
Sciences, Beijing, China) 

23rd May 

Social Program 
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Speakers Information & Abstracts 
 
19th May 
 
Keynote 
 
17:00-18:00 

Click chemistry evolving- destinations unknown  
Karl Barry Sharpless Nobel Prize Laureate  

The Scripps Research Institute, 10550 N. Torrey Pines Rd., La Jolla, CA 92037, USA 

sharples@scripps.edu 

 

Click chemistry is a modular approach that utilizes only the most practical and reliable chemical 

transformations. Its applications are increasingly found in all aspects of drug discovery, ranging from 

lead finding through combinatorial chemistry and target-templated in situ chemistry, to proteomics 

and DNA research utilizing bioconjugation reactions. The Huisgen 1,3-dipolar cycloaddition is a 

particularly powerful linking reaction, due to its high degree of dependability, complete specificity, 

and the bio-compatibility of the reactants. The triazole products are more than just passive linkers; 

they readily associate with biological targets through hydrogen bonding and dipole interactions. 

 
Biography 
Though an academic, Sharpless has always looked for “useful” new chemical methods. He regards 

the oxidation of olefins as the single most versatile, powerful and reliable class of transformations in 

organic synthesis, so improving existing oxidative reactions and discovering new ones is a priority. 

He is best known for discovering general reactions for catalytic asymmetric epoxidation, 

dihydroxylation, and aminohydroxylation, for which he received the Nobel Prize in 2001. Current 

research focuses on click chemistry, his new synthetic stratagem for the rapid discovery of chemical 

function. A copper-catalyzed ‘fusion’ of azides and alkynes developed at Scripps is a near-universal 

best reaction for click chemistry, functioning under essentially all conditions (even in living cells) and 

proving to be a route to highly diverse chemical products of all types, whether polyolefins, smart 

materials or drugs. Sharpless graduated from Dartmouth College, received a Ph.D. from E. E. van 

Tamelen, Stanford University, and postdoced with J. P. Collman, Stanford, and at Harvard with 

Konrad Bloch. He served on the faculties of MIT (1970-1977), Stanford (1977-1980), MIT 

(1980-1990), and Scripps Research Institute and its Skaggs Institute for Chemical Biology 

(1990-present). 
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20th May 
 
Plenary lecture 
 
 
08:30-09:00 

Halophilic microorganisms and hypersaline environments 
Antonio Ventosa 

Dept Microbiology and Parasitology, Faculty of Pharmacy, Calle University of Sevilla, Spain 

ventosa@us.es  

 
Halophilic microorganisms are defined on the basis of their specific requirements for sodium ions 
and their optimal growth in media with different salt concentrations. The halophilic organisms that 
are well adapted to hypersaline environments are the moderately and extremely halophilic 
microorganisms, characterized by their optimal growth in media with 3-15 or 15-30 % NaCl, 
respectively. With a few exceptions, the majority of organisms that inhabit hypersaline environments 
are halophilic prokaryotes, belonging to both Archaea and Bacteria. Halophilic Archaea are 
represented by some methanogenic species of the genera Methanohalobium, Methanohalophilus, 
Methanocalculus and Methanosalsum; however, most halophilic Archaea are members of the 
haloarchaea, within the order Halobacteriales, family Halobacteriaceae, currently classified on 34 
genera and more than 110 species. In contrast to halophilic Archaea, which are all included in the 
Euryarchaeota, the halophilic Bacteria are more heterogeneous; most of them are moderately 
halophilic and only a few are extremely halophilic microorganisms. Phylogenetically are included in 
a wide variety of phyla. The species that have been isolated and characterized taxonomically are 
included in eight phyla: Actinobacteria, Bacteroidetes, Cyanobacteria, Firmicutes, Proteobacteria, 
Spirochaetes, Tenericutes and Thermotagae; however, most bacterial species and genera are 
grouped in the Gammaproteobacteria, Alphaproteobacteria, Firmicutes and Actinobacteria. The first 
studies on halophilic microorganisms were carried out on isolates obtained from salted foods, 
especially salted meat and fish, but more recent studies have been focused on saline lakes and 
solar salterns and their microbial diversity has been studied in detail. In this presentation I will focus 
on our studies during the last 30 years on marine salterns, which are used for the commercial 
production of salt. Solar salterns constitute excellent models for the study of microbial communities 
that grow in different ponds with a wide range of salt concentrations, from that of seawater to salt 
saturation. During these years different approaches were used, from the isolation and classical 
characterization based on phenotypic features and their analysis by numerical taxonomy, to 
chemotaxonomic and molecular procedures as well as more recent metagenomic studies. 

 

Biography 
Antonio Ventosa is Professor of Microbiology and Head of the Dept. of Microbiology and 

Parasitology at the University of Sevilla in Spain. He is an Associate Editor of the International 
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Journal of Systematic and Evolutionary Microbiology and member of the Editorial Board of 

Extremophiles, Systematic and Applied Microbiology, Archaea and International Microbiology. He is 

currently member of the International Committee on Systematics of Prokaryotes (Secretary for 

Subcommittees) and fellow of the American Academy of Microbiology (2004) and European 

Academy of Microbiology (2009). His interest is focused on extremophilic microorganisms, 

especially halophilic archaea and bacteria; his studies on hypersaline environments contributed to 

the knowledge of the microbial diversity of these habitats and the description of many new taxa. 

 
 
Minisymposium 1: Microbial Systematics and Diversity 
 
 
09:20-09:40 

Bergey’s Manual Trust in the development of prokaryotic systematics  
William B Whitman 

Department of Microbiology and Bergey’s Manual Trust, University of Georgia, Athens, GA 
30602-2605 USA 

whitman@uga.edu 

 

While the importance of prokaryotes in disease and industry was widely known by 1900, many 

difficult problems confronted researchers and practitioners in this field. In taxonomy, these included 

1) many common bacteria had multiple trivial names and lacked a formal name, 2) many bacteria 

were so poorly described that it was difficult to tell them apart, 3) descriptions of bacteria were 

frequently published in books or journals with a limited distribution, 4) the rules of the botanical and 

zoological codes were ignored, and 5) there was no basis for a natural classification. The Society of 

American Bacteriologists (SAB), which formed in 1899, was acutely aware of these problems and 

addressed them through: 

 
1. Creation of the “Society’s card”, 1905-1924 

2. Committee on the Characterization and Classification of Bacterial Types (CCCBT), 

1913-1920 

3. Bergey’s Manual of Determinative Bacteriology, 1923-present 

 

The “Society’s Card” was a descriptive chart which guided identification and characterization of pure 

cultures. It was prepared so that each card contained the description of an individual strain. The 

cards could then be sorted so that strains could be easily organized into groups based upon their 

phenotypic characteristics. This effort led to the publication of the Manual of Methods of Pure 

Culture Study in 1923, which attempted to standardize methods and describe reliable taxonomic 
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tests. In 1913, the president of the SAB C.-E.A. Winslow proposed formation of the Committee on 

the Characterization and Classification of Bacterial Types (CCCBT). The committee published its 

initial and final reports in 1917 and 1920 (Winslow et al. 1917, 1920). These reports proposed a new 

classification of bacteria at the genus and family levels, including type strains of genera. It also 

incorporated many features of other widely known taxonomic schemes for bacteria.  

 

With the completion of the outline in 1920, a new committee was formed to add the species to the 

proposed outline of genera and families. David Bergey, a well known teacher and past president of 

the SAB, was chair. The goal of the committee was not to be the authority but to serve as a vehicle 

for the improvement of bacterial classification. Thus, Bergey’s Manual of Determinative Bacteriology, 

which was published in 1923, was considered a work in progress. In fact, it was so poorly received 

that a second edition was prepared almost immediately and published in 1925. The early editions of 

the Manual sold well, and Bergey’s Manual Trust was established in 1936 to use the royalties from 

its publication to update the Manual on a regular basis. The success of the Manual after 1925 can 

probably be attributed to a variety of factors, some of which were scientifically important and some of 

which probably reflected the unique historical context of the times. Its more important scientific 

innovations were to create a standard nomenclature for many common organisms and 

systematically apply the Botanical Code to bacterial nomenclature. It also introduced the practice of 

nomenclatural types in bacteriology. Within the context of the first half of the 20th century, it provided 

descriptions of many species in a single work and was the most readily available description of the 

natural history of many prokaryotes. Many practitioners working in remote locations throughout the 

United States and elsewhere lacked access to large libraries. The Manual served as a ready 

reference in their laboratories and classrooms.  

 

The Manual was heavily criticized immediately following publication (I.C. Hunt (1926), and many of 

these criticisms remain valid today. At the time, it was felt that the task far exceeded the abilities of a 

self-appointed committee that deliberated in private. Many also considered the actual classifications 

erroneous and based upon flawed methodologies. Regardless of these limitations, the Manual has 

continued to be published, in part due to the hard work of the international community of prokaryotic 

systematists. Even at the end of the century, Bergey’s Manual Trust has continued to be a major 

innovator in prokaryotic taxonomy. Published in the 1980s with John Holt as the editor-in-chief, the 

first edition of Bergey’s Manual of Systematic Bacteriology was an initial attempt to integrate the 

natural classifications of C.R. Woese into the determinative taxonomy encompassing the majority of 

prokaryotes. George Garrity further refined this vision with the second edition, creating the most 

complete natural classification available at that time. Currently, the Trust relies upon phylogenetic 

analyses performed by Wolfgang Ludwig using the ARB software and SILVA 16S rRNA database as 

the basis for much of its classifications. 
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Biography 
Professor W.B. Whitman received his PhD from the Department of Microbiology, University of Texas 

in 1978 and completed his post-doctoral work at the University of Illinois. He has been a professor of 

microbiology at the University of Georgia since 1993 with strong ties to the departments of 

biochemistry and marine science. His research interests are methanogens and their metabolism, 

diversity, and taxonomy. His 1998 paper, published in the Proceedings of the National Academy of 

Sciences, provided evidence that the biomass of the prokaryotes was at least equivalent to that of 

all the plants and animals on earth. He has elucidated unique metabolisms, developed a HPLC 

method for determining the G+C mol% content of microorganisms, and focused on maintaining a 

natural or phylogenetic taxonomy to standardize the description of new isolates and aid in the 

characterization and naming of bacterial and archaeal species. He is currently Director of the 

Editorial Office for Bergey's Manual Trust and has the important responsibility of ensuring the 

accuracy and comprehensiveness of Bergey's Manual of Systematic Bacteriology. 

 
 
09:40-10:00 

Nomenclature, identification and chemotaxonomy  
Peter Kämpfer 

Institute of Microbiology, Justus Liebig University, Giessen, Germany 

peter.kaempfer@umwelt.uni-giessen.de  
Nomenclature is regulated in prokaryotic systematics by an official centralized system of registering 

(indexing) i.e. validation of those names that are used in prokaryotic taxonomy. The rules are laid 
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down in the International Code of Nomenclature and the process, criteria and requirement for the 

Validation of Names have been summarized recently (Tindall et al., 2006). One key element of the 

criteria for a name validation is the designation of a nomenclatural type, which serves as a reference 

point for a taxon. Here the link to the taxonomy is highly visible, because these reference points in 

the cases of the basic taxonomic units species and subspecies are type strains, i.e. physical objects, 

which are of essential and central importance. Beside classification and nomenclature, the 

identification of the taxonomic units defined by classification and labelled by nomenclature is of 

central importance. The more comprehensive the description of a taxon, the easier is the recognition 

of an unknown and a correct allocation to an already established taxon (species or subspecies). In 

many cases molecular markers are not sufficient for a correct identification and in the case of a correct 

genus classification often chemotaxonomic features are of essential importance. Some striking 

examples will be shown. Chemotaxonomy is the heading for a set of methods dealing with the 

analysis of low molecular weight components of the cells including cell wall and whole cell sugars, fatty 

acids, pigments, peptidoglycan structure, polar lipids, polyamines, quinones, teichonic acid and 

mycolic acids and it is part of the phenotypic characterization of prokaryotes. Often, chemotaxonomic 

traits are excellently reflecting relatedness as indicated from 16S rRNA sequence analyses. The 

importance of the different approaches for classification at the genus level cannot be generalized. 

Within one line of descent a chemotaxonomic approach may be useful to differentiate between genera 

of the same family and in another lineage the genera of a family are sharing this chemotaxonomic 

marker. For instance, representatives of the Proteobacteria and ‘Bacteroidetes’ all are exhibiting the 

same peptidoglycan type, whereas numerous different peptidoglycan types have been found in the 

Actinobacteria. A similar variability has been shown for the occurrence of different respiratory quinones. 

All representatives of the Betaproteobacteria are characterized by the same quinone system whereas 

the quinone system within the Gammaproteobacteria is characteristic for families or genera of the 

same family. The significance of a certain chemotaxonomic marker for classification at the genus level 

usually can be assessed from comparison of genera of the family for this characteristic. In conclusion, 

it is of high importance that the type species, the nomenclatural type of a genus, is 

chemotaxonomically completely characterized, at least for those traits known be variable within the 

family. This is of essential importance when a new genus is proposed on the basis of a single species.  
  

Reference:  
Tindall, B.J., Kämpfer, P., Euzéby, J.-P. and Oren, A. (2006). Valid publication of names of 

prokaryotes according to the rules of nomenclature: past history and current practice. Int. J. Sys.t 

Evol. Microbiol. 56, 2715 - 2720. 

 

Biography 
Professor Peter Kämpfer, microbiologist is the current Director of the Institute of Applied 

Microbiology at the Justus-Liebig University Giessen. He received his PhD from the University of 
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Bonn in 1991 and worked since 1995 in Giessen then on several bacterial groups mainly from 

environmental samples. He was involved in the description of several novel bacterial taxa and is at 

present the Editor-in-Chief of the International Journal of Systematic and Evolutionary Microbiology 

and the Vice-Chairman of the Board of Trustees of Bergey´s Manual Trust. Current research 

activities comprise research on bacterial communities in indoor environments and the phyllosphere. 

 
 
10:00-10:20 

Biogeography of actinomycetes in Chinese mangroves revealed by culture-dependent and 
culture-independent approaches 
Kui Hong 

Pharmacy College, Wuhan University, Wuhan, P.R. China 

k1022@163.net   

 
Most actinomycetes can form spores, enabling them to spread further and faster. In addition, the 

large number and small size together suggest these species may have a wide geographical 

distribution. It is of great significance that their geographical distribution can be recognized for drug 

discovery. Mangrove is a promising ecosystem along the tropical and subtropical coast with 

condensed biodiversity that many new actinomycetes have been discovered recently. We 

investigated the actinomycetes from mangrove soils collected in different geographical locations and 

different sampling time by culture dependent and independent approaches. Physicochemical 

properties of the collected soil such us total organic matter, total nitrogen, total and available 

phosphorus, total and available potassium, sulphate, pH, salinity, etc. have been studied at the 

same time. The 16S rRNA gene sequences of the isolated actinomycetes and the mangrove soil 

16S rDNA library were analysed and the correlation of the distribution with the environmental 

varieties were investigated. The results revealed that the biogeography of mangrove actinomycetes 

correlated with the environmental varieties, some species or genus of acinomycetes might endemic 

for mangrove, or tropical forest, which provide rational guidance for drug discovery from the 

promising novel actinomycetes. 

 

Biography 
Dr Kui Hong, Professor of pharmacy college, Wuhan University. She is a microbiologist who 

received her training at Wuhan University, South China College of tropical crops, Tsinghua 

University and received Ph D degree in 1998 in the Department of Microbiology at Nanjing 

Agriculture University. She has obtained UK-China fellowship supported by the Royal Society of UK, 

visited Newcastle University at Prof Michael Goodfellow’s lab in 2005. Her research interests are 

drug discovery from marine acitinomycetes. Her team has collected thousands of mangrove 

actinomycetes, discovered new genus and species, and new bioactive compounds which showed 
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promising potential on anti-cancer, anti-microbial, diabetes, and degenerative diseases. In order to 

set up a rational strategy for drug discovery from actinomycetes, her present and future interests are 

on bioprospecting and biogeography of mangrove actinomycetes by metagenome and molecular 

ecology approaches in addition to the former research, try to found the correlation behind 

actinomycetes populations with their functional metabolites and the mangrove environmental 

varieties of the samples. 

 
 
10:40-11:00 

Prokaryotic diversity in Mongolia revealed by 16S rDNA sequencing of isolates 
Tsetseg Balinova 

Institute of Biology, Mongolian Academy of Sciences, Ulanbatar, Mongolia 

tsetseg110@yahoo.com  

 

The Convention on Biological Diversity (CBD) has recognized the importance of taxonomy for 

implementation of its objectives and developed the Global Taxonomy Initiative (GTI) as one of the 

cross-cutting issues to overcome the taxonomic impediments. Among them, the lack of taxonomic 

information is considered to be the most destructive for its effective implementation. This is 

especially true in regard to prokaryotic organisms that constitute the important part of biodiversity 

occupying two out of three domains of living organisms and providing more than half of so far 

defined ecosystem services. As for taxonomic information on Mongolia’s prokaryotic organisms, the 

significant knowledge gap on them exists here due to the absence of laboratory equipment for 

modern taxonomic identification methods and adequate preservation facilities for culture collections. 

This decreases our ability to produce taxonomic information, make inventory and improve 

decision-making in conservation, sustainable use and equitable sharing of the benefits derived from 

their genetic resources. The aim of this presentation is to show how the availability of the advanced 

taxonomic technique - the 16S rRNA gene sequencing - could progress the inventory of prokaryotic 

organisms in Mongolia. This method has become available to Mongolian microbiologists through 

implementation of the Mongolia-Japan research project on Mongolian microorganisms since the 

middle of 2006. Sequencing of more than 960 isolates was carried out. Representatives of 22 

genera of the class Alphaproteobacteria, 12 genera of the class Betaproteobacteria, 19 genera of 

the class Gammaproteobacteria, 9 genera of the class Bacilli, 2 genera of the class Flavobacteria 

and 53 genera of the class Actinobacteria were found. As a result, the list of Mongolian 

microorganisms has been enriched with 95 genera of bacteria, including actinobacteria. For the first 

time 5 genera of the domain Archaea were registered here. About 100 strains were identified as 

possible novel taxa. One new genus and 6 new species of the class Actinobacteria have already 

been proposed. In addition, one strain by its phylogenetic position and taxonomic characteristics 

belonging to the genus Glycomyces represented a new species for which we propose the name 
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Glycomyces mongolensis. Consequently, fulfilment of tasks set forth in the GTI can significantly 

facilitate the implementation of objectives of the CBD. 

 

 

11:00-11:20 

Cell envelope organisation in the higher taxa; blending chemotaxonomy and comparative 
genomics 
Iain Sutcliffe  

Newcastle upon Tyne, Northumbria University, United Kingdom 

iain.sutcliffe@unn.ac.uk  

 

Cell envelope features (notably number of cellular membranes and Gram-staining characteristics; 

peptidoglycan types; and membrane composition) have played key roles as 

phenotypic/chemotaxonomic markers for defining microbial taxa. In particular, it is important to 

define bacterial cell envelopes according to whether they have one (monoderm) or two (diderm) 

cellular membranes and, in the latter case, lipopolysaccharide as well. Our improved understanding 

of the bacterial phylogenetic tree, based mainly of rRNA gene sequence analysis, has allowed the 

distinction of at least twenty five bacterial phyla with cultured representatives, with many further 

candidate phyla represented by sequences from as yet uncultured bacteria. This increased 

appreciation of bacterial diversity has not yet been matched by extensive studies of cell envelope 

composition and organisation at the phylum level. However, the recent explosion in available 

genome sequence information allows a comparative genomics approach to understanding cell 

envelope organisation by providing the capacity to survey the distribution of key biosynthetic 

enzymes across the bacterial world. In particular, these include the distribution of the enzymes for 

lipopolysaccharide biosynthesis and assembly into the outer membrane. The distribution of other 

key components in outer membrane function can also be mapped, notably the BamA complex (for 

insertion of beta-barrel proteins); the Lol pathway for lipoprotein translocation to proteobacterial 

outer membranes; and components of the diverse systems for protein secretion across the outer 

membrane. These data provide important insights into the distribution of lipopolysaccharide-based 

outer membranes and of alternative diderm cell envelope architectures. It is notable that the majority 

of phyla are likely to be comprised of diderm, lipopolysaccharide containing bacteria. These data 

add to our understanding of microbial diversity and highlight the relevance of considering cell 

envelope architecture when evaluating relationships among bacteria at the phylum level. 

 
 
11:20-11:40 

Mexican ecosystems as a source of novel taxa 
Luis A Maldonado 
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Institute of Marine Sciences and Limnology, National Autonomous University of Mexico, Mexico City, 

Mexico 

lamaldo@cmarl.unam.mx 

 

Members of the class Actinobacteria, that is Gram Positive bacteria with a high G+C content, are 

considered as widely distributed in almost every ecosystem in the planet. In this sense, countries 

that are considered as “hot-spots” of microbial biodiversity may well constitute per se a putative 

source for novel taxa of this class. Mexico is considered one of the top hot spots of the planet and 

the following talk will deal with the presence of novel taxa recovered from acquatic, semi-acquatic 

and terrestrial environments. In the current presentation, examples will be given on how selective 

isolation procedures are still a powerful technique to recover and enhance the recovery of novel 

Actinobacteria. From the acquatic environments, examples will be given on Actinobacteria 

recovered from marine ecosystems both from the Gulf of California and Mexico; from the terrestrial 

environment, the example will be provided from samples which are normally employed for 

agricultural purposes in the northwest of the country. Finally from the semi-acquatic environment, a 

unique ecosystem within Mexico will also exemplify the presence of novel taxa of this group of 

bacteria. In general, the talk will concentrate on putative novel genera and/or species of the families 

Micromonosporaceae, Pseudonocardiaceae, Streptomycetaceae and Streptosporangiaceae which 

have been recovered from the mentioned environments. Together with their putative and unique 

novel status, specific examples will also be provided on the bioprospecting use of the novel 

microbial diversity found so far in the Mexican ecosystems.  

 

Biography 
Luis A. Maldonado is a biological-chemist who received his PhD on Microbial Systematics from the 

University of Newcastle upon Tyne UK and is currently based at UNAM (National Autonomous 

University of Mexico), the largest university in Latin-American. He works as a research scientist at 

the Institute of Marine Sciences and Limnology and teaches courses on (a) Microbial Physiology 

and (b) Bacteriology. His current research interests include actinobacterial diversity in Mexican 

ecosystems both of marine and terrestrial origin; isolation and characterisation of new taxa; 

pathogenic and non-pathogenic actinobacteria; biodiversity and biogeography of actinobacteria from 

marine sediments; and bioprospecting. He was involved in the description of the genus Salinispora, 

is a member of the editorial board of the Antonie van Leeuwenhoek International Journal, and in 3 

chapters of the actinobacterial edition of Bergey’s Manual of Systematic Bacteriology. 
 
 

11:40:-12:00 

Diversity and phylogeny of rhizobia in North-West China  
Gehong Wei 



 

33 

College of Life Science, Northwest A & F University, Yangling Shaanxi 712100, P.R China 

weigehong@yahoo.com.cn   

  

A total of seventy-five symbiotic bacterial strains isolated from root nodules of wild Sophora 

alopecuroides grown in different regions of China Loess Plateau were characterized. Based upon 

the combined RFLP patterns, thirty-five genotypes were defined among the rhizobia and they were 

classified into nine genomic species, including Mesorhizobium alhagi and M. gobiense as the main 

groups, Agrobacterium tumefaciens, M. amorphae, Phyllobacterium trifolii, Rhizobium giardinii, R. 

indigoferae, Sinorhizobium fredii and S. meliloti as the minors according to the 16S rRNA and recA 

gene analyses. Five and three lineages of nodA and nifH were found respectively in these strains, 

implying that the symbiotic genes of the S. alopecuroides rhizobia have different origins or have 

divergently evolved. Results of correspondence analysis showed that there is a correlation between 

rhizobial genotypes and the geographic origins. Possible lateral transfer of recA and 16S rRNA gene 

between the P. trifolii and A. tumefaciens strains and that of symbiotic genes (nodA, nifH) among 

different genera were evidenced by the discrepancies of phylogenetic relationships of the four gene 

loci. These results revealed that diverse rhizobia associated with wild S. alopecuroides grown in 

different regions of China Loess Plateau, and demonstrated for the first time the existence of 

symbiotic A. tumefaciens strains in root nodules of S. alopecuroides. To describe the diversity of 

potentially symbiotic bacteria associated with the invasive introduced legume Robinia pseudoacacia 

in China. Thirty three isolates from thirty three separate mature tree and nodules were characterized 

using RFLP and sequencing of 16S rRNA, nodA, nodC and nifH genes. Their 16S rRNA gene 

patterns and sequences placed them in three clades: 85% of isolates were related to the 

Mesorhizobium mediterraneum/temperatum group, while the remainder were similar either to M. 

amorphae or to Sinorhizobium meliloti. However, despite their diverse taxonomic positions, the nodA, 

nodC and nifH genes phylogenies indicated that these R. pseudoacacia symbionts share similar 

symbiosis genes, implying gene transfers and a degree of host specificity. Comparison of R. 

pseudoacacia symbiotic diversity in native and other invaded areas suggests that most Chinese 

symbionts may not have arrived with the seed but were local bacteria that acquired specific 

symbiotic genes from native American rhizobia. 

 
Biography 
Wei Ge Hong main work focuses on rhizobia resources both in diversity and molecular studies. He 

established the Northwest's largest repository of rhizobia (CCNWAU) and preserved more than 

5,000 strains of bacteria. Studying the systems of different host diversity and evolutionary 

relationships of rhizobia, he found eight new species of rhizobia resources. Some anti-heavy metal, 

salinity and degradation of organic pollutants in rhizobia, were found along with a new compound. 

The results published in the international magazine, attaches great importance to the international 

counterparts in the international community, and had a greater impact in 2008. He was elected 
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international diversity of rhizobia and soil bacteria and classification of sub-committee. In recent 

years, he has presided over the National Excellent Doctoral Dissertation Fund for New Century 

Talents Scheme, the National Natural Science Foundation of China (5), Fok Ying Tung Education 

Foundation and over 20 other national committees. He was awarded the National Excellent Doctoral 

Dissertation Award in 2004, was selected for New Century Excellent Talents in 2005, Northwest A & 

F University, named top talent support scheme in 2006 by the Fok Ying Tung Education Foundation 

Award, 2008, the Shaanxi Youth May Fourth Medal, and won First prize for the Ministry of Education 

Science (fifth). In recent years, he has been the first author or corresponding author in FEMS 

Microbiology Ecology, Syst Appl Microbiol, IJSEM, Journal of Hazardous Materials, Chemistry & 

Biodiversity, Microbiology, Genetics and other journals published at home and abroad in more than 

90 articles, of which 20 were SCI. 
 
 

13:00-13:20 

Diversity and function of endophytic diazotrophs associated with wild rice 
Zhi-Yuan Tan  
Provincial Key Lab of Plant Molecular Breeding, College of Agriculture, South China Agricultural 

University, Guangzhou 510642, China  

College of Resources and Environment, South China Agricultural University, Guangzhou 510642, 

China 

zytan@scau.edu.cn 

 

Co-author(s): Guixiang Peng  

  

The south part of China is one of the diversification centers of rice and some wild rice species are 

reserved in this region. Diverse endophytic bacteria are expected in the wild rice species and they 

may serve as valuable bioresource of microorganisms, which promote plant growth. Based upon 

these considerations, we isolated and characterized some endophytic diazotrophs from different wild 

rice species. The aim of this study was to search potential novel endophytic nitrogen-fixing bacteria 

living in wild rice Oryza alta, O. australiensis, O. grandiglumis, O. latifolia, O. officinalis, O. 

meyeriana, O. punctata, O. rhizomatis grown in Wild Rice Core Collection Nursery, South China 

Agricultural University in Guangdong Province. A clustering analysis based on SDS-PAGE of 
whole-cell proteins, IS-PCR, ddT clustering, high resolution melting and 16S rRNA gene sequencing 

analysis were conducted. The function of the promotion of the plant growth (such as rice, Sonchus 

loeraceus, Sesbania cannabina ), the tolerance to low pH soil and the flocculation of the industrial 

waste water and the waste dyes were tested. 
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Biography 
Tan, Zhiyuan is a Professor and Director of the Experimental Teaching Center at the Agriculture 

College, Guangdong, China. Prof Tan studied in Max-Planck Institut Fuer Terrestrische 

Mikrobiologie, Marburg, and University of Bremen, Germany, and Stanford University, USA. Eleven 

novel species of nitrogen-fixing bacteria have been described (Rhizobium yanglingense, R. 

loessense, S. morelense, R. indigoferae, R. oryzae, S. kummerowiae, Mesorhizobium 

septentrionale, M. temperatum, Azospirillum melinis, Enterobacter oryzae, Phytobacter 

diazotrophicus) and has publications in several international journals (AEM, EM, IJSEM, SAM, AM). 

Prof Tan research interests are microbial ecology and microbial genetics, specifically: Ecology of 

endophytic diazotrophs (molecular detection, classical isolation techniques, taxonomy, genomic 

fingerprints, molecular phylogeny); Regulation of nitrogen-fixing gene expression (a novel 

nitrogenase identification, clone, expression and function analysis) and; Biofertilizer and fermention. 
 
 

13:20-13:40 

Diversity and biosynthetic potential of acidophilic actinomycetes with an emphasis on 
streptomycetes 
Ying Huang 

Institute of Microbiology, Chinese Academy of Sciences, Beijing, China, 110101  

huangy@im.ac.cn 

Acidophilic actinomycetes are potential sources of antifungal antibiotics and acid-stable enzymes, 

and are likely to play a significant role in the turnover of organic matter in acid litters and soils. The 

aim of this study was to explore the diversity and biosynthetic potential of acidophilic filamentous 

actinomycetes that inhabit acidic soil in Jiangxi Province China, where most areas are covered by 

acidic arid red soil. Samples were collected from six locations in Jiangxi Province, and over 400 

isolates were isolated using four pre treatments and five selective media. A test of pH growth range 

indicated that 6.6% of the isolates were strictly acidophilic, 72.4% were neutrotolerant acidophilic, 

and 21.0% were acidotolerant. 16S rRNA gene analysis of representative strains revealed high 

diversity and predicted novelty of the isolates: the isolates belonged to eight families and 14 genera, 

i.e. Actinomadura, Amycolatopsis, Catenulispora, Kribbella, Lentzea, Microbispora, 

Micromonospora, Nocardia, Nonomuraea, Planotetraspora, Sphaerisporangium, Streptacidiphilus, 

Streptomyces and Streptosporangium, and nearly 20% of the isolates likely represent new taxa. 

Streptomycetes composed the majority (around 70%) of isolates and formed at least 12 evolutionary 

groups in the Streptomyces 16S rRNA gene phylogeny. Antimicrobial assay and functional gene 

screening were applied to examine physiological and genetic potentials of the isolates for secondary 

metabolite biosynthesis. The results showed that 27.8% of the isolates produced activities against 

drug-resistant bacteria and/or pathogenic fungi, of which streptomycetes accounted for 89.3%, with 

outstanding activities against multidrug-resistant Pseudomonas aeruginosa, Candida albicans and 
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Aspergillus fumigatus. PKS I, PKS II and NRPS genes were detected in 48.7, 75.5 and 58.8% of the 

isolates respectively. Moreover, the detection rates of two putative tailoring enzyme genes, flavin 

adenine dinucleotide-dependent halogenase gene (30.3%) and polyether epoxidase gene (9.5%), 

which are pertinent to introducing modifications and constraints to establish biological activity of 

consequent secondary metabolites, were notably higher in the acidophilic isolates than in 

actinomycetes from other sources. Phylogenetic analysis demonstrated large sequence diversity 

and novelty of these two tailoring enzymes in the isolates. Further chemical analysis indicated a 

strong correlation between the sequence of tailoring enzymes and the structure of corresponding 

products. All these results demonstrate for the first time that acidophilic actinomycetes contain a 

high taxonomic diversity and can serve as a promising source of halogenated metabolites and 

polyether ionophores, of which acidophilic streptomycetes are still the main contributor, not least to 

polyether ionophores. 
 
 

13:40-14:00 

Comparative genomic approaches to understand microbial phylogeny and systematics 
Radhey Gupta  

Dept. of Biochemistry, McMaster University, Hamilton, Canada   

gupta@mcmaster.ca 

 

The higher taxonomic groups within prokaryotes (viz. Phylum, Order, Class and Family) are presently 

identified primarily on the basis of their branching in the 16S rRNA trees. In most cases, no molecular, 

biochemical or physiological characteristics are known that are unique to various species from these 

groups. The availability of >1400 genome sequences from prokaryotic organisms covering all known 

major groups provides an unprecedented resource to discover novel molecular characteristics that are 

helpful in developing a comprehensive understanding of prokaryotic phylogeny and taxonomy. For the 

past 10-12 years, our work has focused on comparative genomic analyses to identify molecular 

markers that are specific for different prokaryotic groups. For these studies, we have pioneered the 

discovery of two kinds of molecular markers consisting of conserved inserts or deletions (i.e. indels) in 

protein sequences, as well as "whole proteins”, which are specific for different groups of organisms at 

various phylogenetic depths. Our work has led to identification of >1000 molecular markers that are 

specific for different phyla within the Bacteria (viz. α-Proteobacteria, γ-Proteobacteria, 

ε-Proteobacteria, Bacteroidetes, Chlamydiae, Aquificae, Cyanobacteria, Chlorobi, Deinococcus- 

Thermus, Actinobacteria, Deinococcus-Thermus, Spirochetes, Chloroflexi, Thermotogae, etc.)1-4 and 

Archaea (Crenarchaeota, Euryarchaeota, Thaumarchaeota).5-6 These signatures are highly specific 

for these groups and based on them, it is now possible to identify and circumscribe all of the above 

prokaryotic groups and their many subgroups (viz. Orders, Families and Genera) in clear molecular 

terms. Our work indicates that these molecular signatures have high predictive value, which makes 
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them particularly useful for taxonomic purposes and for identification of existing as well as new 

species. The inferences based on these molecular signatures in most cases are in excellent 

agreement with those based on the 16S rRNA; however, in some cases they are also able to resolve 

relationships that are not clear in the rRNA trees. These newly discovered molecular markers, due to 

their taxa specificities, also provide powerful new means for genetic and biochemical studies. 

Understanding of the cellular functions of these molecular markers should lead to the discovery of 

novel biochemical and physiological characteristics that are unique to different groups of microbes, 

thus bridging of the gap between phylogeny and biology. In my presentation, I will describe many 

examples of these signatures from several prokaryotic phyla indicating their usefulness for prokaryotic 

phylogeny and taxonomy.  

  

References: 
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Biography 
Prof. Radhey S. Gupta received Ph.D. in Molecular Biology from Univ. of Bombay in 1973 and 

pursued postdoctoral work at Washington Univ. and Univ. of Toronto. He joined McMaster University 

in 1978 and became a full Professor in 1986. His research interests have covered many subjects 

including studies on drug resistant mutants, heat shock proteins, structure-function studies on 

enzymes and novel aspects of mitochondria. His work led to the initial discovery of Hsp60 

chaperonin in mammalian cells. Since 1990’s, his primary research interests are in understanding 

the evolutionary history of life. His earlier work suggested that Archaea are related to Gram-positive 

bacteria and also provided earliest evidence that the eukaryotic cell originated by fusion/integration 

of an archaeon and a bacterium. For the past 15 years, he is using genomic sequence data to 

understand microbial systematics and evolution. The main focus of his work is on developing novel 

molecular means to identify and circumscribe different groups of Bacteria in more definitive terms 
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and to understand their branching order. He has pioneered the use and discovery of conserved 

indels and whole proteins that are specific for different bacterial groups as novel tools for these 

studies. His work has identified numerous molecular markers for different groups of bacteria. The 

discovered molecular signatures also provide powerful means for genetic and biochemical studies 

and their functional investigations should lead to discovery of novel biochemical and physiological 

characteristics of different groups of microbes. Prof. Gupta has published >250 articles in 

peer-reviewed articles. 
 

 

14:00-14:20 

Genetic differentiation of wild and domestic Saccharomyces cerevisiae populations  
Feng-Yan Bai  

State Key Laboratory of Mycology, Institute of Microbiology, Chinese Academy of Sciences, Beijing 

100101, China 

baify@im.ac.cn 

 

Co-author(s): Qi-Ming Wang, Pei-Jie Han, Shi-An Wang 
 
As a most-used model system in eukaryotic genetics and molecular biology, Saccharomyces cerevisiae 

is becoming an emerging supermodel to illuminate ecological and evolutionary principles. However, little 

is known about the ecology and population structure of the species in the wild. Our extensive field survey 

clearly revealed that S. cerevisiae is a ubiquitous species in nature, occurring in highly diversified 

substrates from man-made environments as well as habitats rarely disturbed by human activity, 

including primeval forests. Population genetics analysis based on the sequences from nine genes and 

four intergenic loci showed that S. cerevisiae population has differentiated much more greatly in nature 

than recognized before. At least eight new distinct lineages of S. cerevisiae were identified from wild 

Chinese isolates compared. Most of the isolates from primeval and original secondary forests occurred 

in clearly independent populations and the oldest and most significantly diverged lineages were found 

from primeval forests. In contrast, wild isolates from fruits or related man-made environments usually 

distributed in domestic or other less differentiated lineages or mosaic clusters. Wild close relatives of the 

domesticated wine and sake lineages were identified from Chinese isolates and a new distinct domestic 

lineage was recognized from the S. cerevisiae isolates from home made sourdough starters. The results 

indicate that there are diverse, widely distributed wild populations of S. cerevisiae that predate 

domestication and have existed independently all along, and that forest environments are the origin of S. 

cerevisiae populations associated with human activities. In addition, the S. cerevisiae population from 

China exhibits the highest genetic variation in the world and all the other biological species of 

Saccharomyces sensu stricto have also been isolated from this country, implying that China - Far 

Eastern Asia is the center of diversity and origin of the budding yeast. 
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14:20-14:40 

Symbiotic fungi for underground engineering in plants: Piriformospora indica, the fungus of 
the millennium  
Ajit Varma  

Director General, Amity Institute of Microbial Technology, Amity University Uttar Pradesh, India 

ajitvarma@aihmr.amity.edu 

 

The symbiotic fungus-Piriformospora indica is a potential candidate to serve as biofertilizer, 

bioprotector, bioregulator, bioherbicide/weedicide, combats environmental stresses (chemical and 

physical) and an excellent source for the hardening of the tissue-culture raised crops/plants. P. 

indica tremendously improves the growth, overall biomass production of a large number of plants 

with economic importance. The ease of cheaply mass producing the fungus means optimizing plant 

productivity in both managed and natural ecosystems, while minimizing risks of environmental 

damage in agro-forestry, flori-horticulture, arboriculture, viticulture and especially for better 

establishment of tissue culture raised plants- much needed for the application in plant industry. P. 

indica could have a significant influence in the growth of the biofuel (specifically bioethanol) industry 

as the addition of the fungus caused a 10% increase in survival in sugarcane, and also helps in P 

acquisition in Zea mays grown in P-deficient soils. In addition P. indica has been found to promote 

anti-cancer secondary metabolites, Podophyllotoxin, in medicinal plants, as well as a 2.5 fold 

enhancement in the production of photosynthetic pigments, metabolic regulators and active 

ingredients like antioxidant and bacosides in Bacopa monniera; increased spilanthol content and 

therefore antifungal activity of Spilanthes calva against Fusarium oxysporum and Trichophyton 

mentagrophytes; and has the potential to be used in the production of artemisinin (which has very 

strong potential as a non-conventional antimalarial drug) produced by Artemisia annua. 

 
Biography 
Dr. Ajit Varma was formerly Professor of Microbial Technology, School of Life Sciences, Jawaharlal 

Nehru University, New Delhi. Dr. Varma's research interest is mycorrhizal fungi and their 

biotechnological applications. He has published over 270 research articles, which appeared in 

National and International, journals of repute and also several major review articles and chapters in 

books. Dr. Varma has already published 23 books in the area of Microbial Technology, and has been 

requested to write several more on Soil Biology, and, Microbial and Biotechnological Research. He 

is the recipient of a large number of International awards including; Commonwealth Fellowship, 

Australia; National Research Council, Canada; Alexander von-Humboldt Foundation, Germany; 

National Science Foundation, USA; Indo-Czechoslovakia Exchange Programme, Prague; DAAD 

Fellowship, Germany; Visiting Professorship, Technical University, Muenchen, Germany; Deutsches 

BMFT Programme, George-August University, Gottingen, Germany; RAISA Fellowship for 

Innovative Research in Biotechnology, Italy; Visiting Professorship, Kingstan, Jamaica; Swiss 
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Federal Research Fellowship, Switzerland; BP Koirala award, Nepal for Biotechnology Research; 

Max Planck Visiting Professorship, Germany etc… Supervised over 50 PhD students, Dr. Varma has 

been Elected Fellowship of the National Academy of Agriculture Sciences and Executive Member of 

International Society of Symbiosis, Boston, USA, and Indian Science Congress Associations.  
 
 

14:40-15:00 

Regulation of hyphal development in Candida albicans, a commensal and pathogen of humans  
Hao-Ping Liu  
Department of Biological Chemistry, University of California, Irvine, California, USA 

h4liu@uci.edu 

 

Co-author(s): Yang Lu, Chang Su, Allen Wang  

 

Phenotypic plasticity is common in development. For Candida albicans, the most common cause of 

invasive fungal infections in humans, morphological plasticity is its defining feature and is critical for 

its pathogenesis. Unlike other fungal pathogens that exist primarily in either yeast or hyphal forms, C. 

albicans is able to switch reversibly between yeast and hyphal growth forms in response to 

environmental cues. Although many regulators have been found involved in hyphal development, 

the mechanisms of regulating hyphal development and plasticity of dimorphism remain unclear. 

Here we show that hyphal development involves two sequential regulations of the promoter 

chromatin of hypha-specific genes. Initiation requires a rapid but temporary disappearance of the 

Nrg1 transcriptional repressor of hyphal morphogenesis via activation of the cAMP-PKA pathway. 

Maintenance requires promoter recruitment of Hda1 histone deacetylase under reduced Tor1 (target 

of rapamycin) signalling. Hda1 deacetylates a subunit of the NuA4 histone acetyltransferase module, 

leading to eviction of the NuA4 acetyltransferase module and blockage of Nrg1 access to promoters 

of hypha-specific genes. Promoter recruitment of Hda1 for hyphal maintenance happens only during 

the period when Nrg1 is gone. The sequential regulation of hyphal development by the activation of 

the cAMP-PKA pathway and reduced Tor1 signalling provides a molecular mechanism for plasticity 

of dimorphism and how C. albicans adapts to the varied host environments in pathogenesis. Such 

temporally linked regulation of promoter chromatin by different signalling pathways provides a 

unique mechanism for integrating multiple signals during development and cell fate specification.  

 

Biography 
Haoping Liu currently works at the Department of Biological Chemistry, University of California, Irvine. 

She was awarded her PhD from Cornell University, New York, in the area of Biochemistry, Molecular 

and Cell Biology. Her thesis entitled ‘Identification and Functional Studies of Tropomysin in 

Saccharomyces cerevisiae’ was supervised by Anthony Bretscher. Prof. Liu also worked at Whitehead 
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Institute for Biomedical Research, MIT, Cambridge, Massachusetts, doing a postdoctoral Fellowship. 

She has won several awards including; Young Chinese Oversea Scholar Award, 2000-2003, 

2004-2007; Committee of 1000, College of Medicine, UCI, 1998; Burroughs Wellcome New 

Investigator Award, 1996-1999; Jane Coffin Childs postdoctoral fellowship, 1992-1994; and CUSBEA 

graduate fellowship, 1984-1985. Prof. Liu has published in prestigious journals such as Cell, PNAS, 

and Science, and specializes in the genes and pathways of medically important yeasts and fungi. 

 

 

15:20-15:40 

Speciation and diversification of insect pathogenic fungi: a genomics perspective 
Cheng Shu Wang  

Institute of Plant Physiology and Ecology, Shanghai Institutes for Biological Sciences, 

Chinese Academy of Sciences, Shanghai 200032, China 

cswang@sibs.ac.cn 

 

There are about 1.5 million fungal species on earth, the second largest number of eukaryotes after 

that of insects. The records have shown so far that there are about one thousand of fungal species 

capable of infecting insects including those of oomycetes, chytrids, zygomycetes and ascomycetes, 

the important factors regulating insect populations in nature. Given the same insect species could be 

killed by different fungi or the same fungal species can infect different insect species, the speciation 

and diversification of insect pathogenic fungi remain a mystery. Genome sequencing and 

comparative genomic analysis of three ascomycete insect fungi, i.e. Cordyceps militaris, 

Metarhizium anisopliae and M. acridum demonstrated that insect fungi appear to have diverged 

from plant pathogens with characteristic genome expansion of proteases, chitinases and lipases for 

utilization of insect components. It is consistent with convergent evolution to entomopathogenicity. 

The phylogenomics analysis estimated a Triassic-Jurassic boundary origin for the Cordyceps 

lineage and the post-Cretaceous origin of Metarhizium spp., which is consistent with the 

hypocrealean fungi of Cordycipitaceae (includes Cordyceps spp.), Clavicipitaceae (includes 

Metarhizium spp.) and Ophiocordycipitaceae splitting about the same time insects and angiosperms 

were diversifying. The expansion/contraction of other protein families is associated with fungal 

speciation to cope with different environmental niches including insect host species. 

 
 
15:40-16:00 

Legume nodulation and rhizobial diversity in China  
Wen-Xin Chen  

State Key Laboratories for Agrobiotechnology/College of Biological Sciences, China Agricultural 

University, Beijing, P.R. China 
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Some soil bacteria collectively called rhizobia can induce root (occasionally stem) nodules on many 

legumes. These bacteria reduce nitrogen to ammonia which is passed to host cells for incorporation 

into organic nitrogen compounds. Thus rhizobia are very important bioresources for sustainable 

development in agriculture and in forestry. Since the end of the 1970s, we have been surveying 

nodulation in the field and the rhizobia within the nodules. These studies have covered 708 counties 

of 32 provinces, excepting Hong Kong and Macau, in China, involving about 150 people in 23 

institutions. A total of 530 legume species from 117 genera were studied. New records were 

obtained for five genera and 213 species. More than 10000 nodule samples were used for isolation 

of rhizobia. From these 6154 bacterial isolates have been characterized using phenotypic and 

molecular methods. Based upon these data, 38 novel rhizobial species and 2 novel genera 

(Mesorhizobium and Sinorhizobium) have been proposed to date. About half of the other previously 

defined rhizobial species were also recorded in China. From their biogeographical locations we 

conclude Mesorhizobium and Rhizobium might have originated in temperate regions while 

Bradyrhizobium and Sinorhizobium might have a tropic origin. The results also demonstrated that 

the symbiotic genes were generally maintained by vertical transfer and have co-evolved with the 

housekeeping genes. However, lateral gene transfer was also an important mechanism for evolution 

and formation of new symbiotic bacteria. Our studies have greatly enlarged the knowledge of 

nodulating legumes and rhizobial diversity and evolution.  

 
Biography 
Dr. W. X. Chen, Soil Microbiologist, Academician of Chinese Academy of Sciences, is now a 

Professor in College of Biological Sciences, China Agricultural University. She received her Ph. D. in 

1958 from Timiriazev Agricultural Academy of previous Russia. Since the 1970's Professor Chen 

has been working on the research of rhizobial resources across China in different ecological 

environments. She found more than 300 species of nodulating legumes that have not been reported 

previously. She has published validly two new genera (Sinorhizobium and Mesorhizobium) and 

more than 30 novel rhizobial species until now. She established the largest culture collection of 

rhizobia in the world and collected more than 10,000 rhizobial strain. She proposed the symbiotic 

promiscuity of rhizobia and legumes based on extensive studies on the relationship between these 

two partners. She is a member of ICSP Subcommittee on the taxonomy of Agrobacterium and 

Rhizobium. In 2001 she was awarded the China National Natural Science Award Second Prize. Now 

she is focused on the molecular ecology, genomics, evolution, systematics and application of 

rhizobia in agriculture. She will give a presentation entitled with “Diversity and phylogeny of rhizobia 

in China and their biogeographical character” in this BISMiS conference. 
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16:00-16:15 

High probability to discover novel bacterial taxa from Antarctic intertidal sediments  
Yong Yu  

Chinese Polar Research Institute, Shanghai, P.R. China 

yuyong@pric.gov.cn 

 

The intense seasonal scouring by ice, winter ice encasement, high UV radiation, heavy salinity and 

temperature fluctuations make Antarctic intertidal zone, possibly the world’s most physically 

disturbed environment [1]. However, information on the biodiversity and community structure of 

bacteria in this area is still lacking. Our study presents the phylogenetic analysis of 65 bacterial 

strains isolated from sandy intertidal sediments collected off the coastal regions of the Chinese 

Antarctic Zhongshan Station on the Larsemann Hills (Princess Elizabeth Land, East Antarctica) in 

order to obtain a preliminary understanding of bacterial community composition in this environment. 

The bacterial isolates fell in five phylogenetic groups: Alpha- and Gamma proteobacteria, 

Bacteroidetes, Actinobacteria and Firmicutes. Based on phylogenetic trees, all the 65 isolates were 

sorted into 29 main clusters, corresponding to at least 29 different genera. Based on sequence 

analysis (<98% sequence similarity), the Antarctic isolates belonged to at least 37 different bacterial 

species, and 14 of the 37 bacterial species (37.8%) represented potentially novel taxa [2]. Presently, 

two novel genera and species, Roseicitreum antarcticum gen. nov. sp. nov. and Marisediminicola 

antarctica gen. nov., sp. nov., were proposed [3, 4]. The taxonomic studies of other novel taxa are 

being conducted. 
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16:15-16:30 

The biotechnological potential of the extreme halophilic archaea Haloterrigena sp. H13 
revealed by a comparative genomics approach  
Jiun-Yan Ding 

National Chung Hsing University, Taichung, Taiwan 

jiunyanding@gmail.com 

  

Extreme halophilic archaeon, strain H13, was isolated from solar saltern in San Diego, CA. Based 

on its 16S ribosomal RNA phylogeny and the present of major glycolipid, S2-DGD, strain H13 could 

be proposed as a member of the genus Haloterrigena. In biochemical tests of strain H13, it shows 

positive reactions in hydrolyzing Tween 20/80 and lecithin that indicate strain H13 could be an 

esterase/lipase producing strain and could utilizes acyl esters. Strain H13 is also capable to 

accumulate poly-beta-hydroxyalkanoate (PHA) under phosphate-limited conditions and make it 

could be applied in biodegradable material development. In this study, partial genome investigation 

of strain H13 and comparative genomic analysis were made. From genomic information, gene 

content involved of lipids metabolism is higher than theoretical model constructed from published 

haloarchaeal genomes. In contrast, gene content of carbohydrates metabolism is quite lower than 

theoretical models. This suggests fatty acids could be a better carbon source than carbohydrates for 

cultivating of strain H13. Partial genes from PHA gene cluster (PHA synthase subunit C and 

3-ketoacyl-CoA dehydrogenase-like) were identified. Interestingly, partial coding sequences of 

long-chain fatty acid-CoA ligase, long/short chain fatty acid-CoA dehydrogenase, enoyl-CoA 

hydratase, 3-hydroxyacyl-CoA dehydrogenase and beta-ketothiolase were also identified. Otherwise, 

possible ortholog genes of carboxylestase and phospholipase were also identified and both might 

be involved in degrading of acyl esters and producing fatty acids. All those findings indicate that 

strain H13 or other haloarchaea could accumulate PHA by using fatty acids as carbon sources. 
 
 

16:30-16:45 

Rhodococcus equi, a new genus?   
Amanda Louise Jones  

Northumbria University, Newcastle upon Tyne, United Kingdom 

amanda.l.jones@unn.ac.uk  

 

Since the recognition of Corynebacterium equi, as the causal agent of equine pneumonia by 

Magnusson in 1923, the taxonomic status of this microorganism has not been straight forward. Now 

known as Rhodococcus equi, this species resides within the genus Rhodococcus, which is made up 

of 3 distinct subclades, namely; R. equi, R. erythropolis and R. rhodochrous. It has become 

increasingly evident that the subclade R. equi deserves genus status though further work is required 
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to determine whether this is so. In the present study, thirty one R. equi isolates including the type 

strains of the genus Rhodococcus, were the subject of 16S rRNA gene sequence studies along with 

establishing their chemotaxonomic, molecular fingerprinting and phenetic profiles. The R. equi 

isolates, including the type strain of the species, formed two distinct groups based on the molecular 

fingerprinting and numerical taxonomic data. The results of the chemotaxonomic studies confirmed 

these data and also provided additional characters for the differentiation of the two groups. These 

data add weight to the view that the species R. equi should be given genus status and that this 

prospective new taxon contains two species.  

 

 

16:45-17:00 

Isolation of thermophilic methanogens from Shengli oil field of China 
Lei Cheng  

China Agricultural University, Beijing, China 

ahzhaoqi@163.com  

 

The presence and role of microorganisms in oil reservoirs has been the subject of much interest 

recently. Methanogenesis in oil reservoirs is common and may affect oil conditions such as 

methanogenic degradation of oil. The diversity of methanogens was detected by culture-independent 

methods, but many of them were uncultured. In order to reveal their ecophyisological role in such 

conditions, six novel methanogens were isolated and characterized by Hungate anaerobic methods. 

Strain ZC-1T is closely related to the family Methanosaetaceae than the family Methanosarcinaceae 

based on phylogenetic analyses of the 16S rRNA and mcrA genes. However, strain ZC-1T does not 

ferment acetate, which is a special characteristic of the family Methanosaetaceae, and strain ZC-1T 

is the first reported methylotrophic methanogen with a temperature optimum as high as 65 oC . So a 

novel family (Methermicoccaceae fam. nov) was proposed (Cheng, et al. 2007). Strains Tm2T and 

HMD belonged to uncultured novel phylotype of genus Methanothermobacter, which involved in 

Syntrophic acetate oxidation in high-temperature oil reservoirs (Mayumi, et al. 2010) and 

methanogenic degradation of crude oil (Gieg, et al. 2010), were characterized and proposed as a 

novel species and named Methanothermobacter crinale sp. nov (Cheng, et al.unpublished). Three 

hydrogentrophic methanogens (ZC-2T, ZC-3 and ZC-6) were isolated and proposed as another 

novel species and named Methanoculleus receptaculi sp.nov (Cheng, et al. 2008), which were also 

detected in a methanogenic hexadecane degradation consortium and probably involved in this 

process (Cheng, et al. unpublished).  

 

References: 
[1] Cheng, L., L. Dai, x. Li, and Y. Lu1. Isolation and characterization of Methanothermobacter 

crinale sp. nov, a novel hydrogentrophic methanogen from shengli oilfields. Unpublished. 



 

46 

[2] Cheng, L., T.-l. Qiu, X. Li, W.-d. Wang, X. Yin, Y. Deng, and H. Zhang. 2008. Isolation and 

characterization of Methanoculleus receptaculi sp. nov. from Shengli oil field, P. R. China. FEMS 

Microbiol. Lett. 285:65-71. 

[3] Cheng, L., T.-L. Qiu, X.-B. Yin, X.-L. Wu, G.-Q. Hu, Y. Deng, and H. Zhang. 2007. 

Methermicoccus shengliensis gen. nov., sp. nov., a thermophilic, methylotrophic methanogen 

isolated from oil-production water, and proposal of Methermicoccaceae fam. nov. Int. J. Syst. Evol. 

Microbiol. 57:2964-2969. 

[4] Cheng, L., J. Rui, Q. Li, H. Zhang, and Y. Lu. Molecular characterization of hexadecane- 

degrading methanogenic consortium. Unpublished. 

[5] Gieg, L. M., I. A. Davidova, K. E. Duncan, and J. M. Suflita. 2010. Methanogenesis, sulfate 

reduction and crude oil biodegradation in hot Alaskan oilfields. Environ. Microbiol. 12:3074-3086. 

[6] Mayumi, D., H. Mochimaru, H. Yoshioka, S. Sakata, H. Maeda, Y. Miyagawa, M. Ikarashi, M. 

Takeuchi, and Y. Kamagata. 2010. Evidence for syntrophic acetate oxidation coupled to 

hydrogenotrophic methanogenesis in the high-temperature petroleum reservoir of Yabase oil field 

(Japan). Environmental Microbiology (10.1111/j.1462-2920.2010.02338.x). 

 
 
Discussion 
 

 

17:00-18:00 

Criteria for the Characterization of Prokaryotes for Taxonomic Purposes  
Peter Kämpfer (Vice-chair of Bergey's Mannual Trust) 

Iain Sutcliffe (Editor-in-Chief of Antonie van Leeuwenhoek) 
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Plenary lecture 
 
 

08:30-09:00 

Bacterial Systematics at the Genomics Era 
Guo-Ping Zhao  

Chinese National Human Genome Center at Shanghai, Institute of Plant Physiology and Ecology, 

Institute for Biological Sciences, Chinese Academy of Sciences, Shanghai, P.R. China 

gpzhao@sibs.ac.cn 

 

Microorganisms were initial targets and tools for developing DNA sequencing technology. Microbial 

genomic study was started as a model system for the Human Genome Project (HGP) but has 

become the fastest developed genomics discipline along with HGP, taking the advantage of the 

organisms’ highly diversified physiology, extremely long history of evolution, close relationship with 

human/environment, as well as relatively small genome sizes and simple systems for functional 

analysis. Following the initial genomic project of Thermoanaerobacter tengchongensis, the whole 

genome sequences were determined for many pathogens and later, extended into industrial 

microorganisms, particularly, actinomycetes. Meanwhile, comparative and evolutionary genomic 

analyses were developed to facilitate the biology studies of the organism. Among these efforts, 

bridging the molecular phylogeny with phenetic taxonomy and integration of molecular phylogeny at 

different levels of evolution are the two fields of study that may have significant impact upon both 

genomics and systematics. The success of bacterial genomics projects not only supported the 

development of HGP in China, but also brought the research of microbiology into a new era. With 

the help of the genomic data explosion, the microbiology society has to prepare itself for related 

biology analyses and biotechnology applications, which are both a challenge and an opportunity for 

the future of microbiology. 

 

Biography 
Zhao Guoping received his PhD in Biochemistry from Purdue University, Indiana, USA in 1990. He is 

a professor at the Institute of Plant Physiology and Ecology (IPPE), Shanghai and Department of 

Microbiology and Microbial Engineering, Fudan University. Executive director of the Chinese 

National Human Genome Center at Shanghai and director of the National Engineering Center for 

BioChip at Shanghai, he has been working on the structure function relationship and reaction 

mechanisms of microbial enzymes with the purpose of developing microbial and/or protein 

engineering technology for industrial application of these enzymes. He organized the consortium 

responsible for the study of SARS molecular epidemiology and SARS CoV evolution as well as the 
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genomic sequencing and annotation project for Leptospira interrogans for the study of disease 

mechanism, and contributed to the comparative and functional genomics analyses for the 

pathogenicity of Xanthomonas campestris pv. Campestris. 

 
 
Minisymposium 2: Technological Advances in Systematics and Biotechnology 
 
 
09:00-09:20 

Molecular approaches to the systematics of bacteria  
Karl Schleifer, Paul de Vos  

Department of Microbiology, Technical University of Munich, Freising, Germany 

Department of Biochemistry, Physiology and Microbiology, University of Ghent, Ghent, Belgium 

schleife@mikro.biologie.tu-muenchen.de 

Paul.DeVos@UGent.be 

 
The rRNA approach introduced by Carl Woese in the late 1970ies has revolutionized the taxonomy 

of prokaryotes. Small subunit rRNA (16S for prokaryotes, 18S for eukaryotes) fulfills all the 

properties of a useful and stable phylogenetic marker molecule. It is ubiquitous distributed, 

functionally constant, sufficiently conserved and generally not subjected to lateral gene transfer. 

There is also a good congruence for the branching pattern of phylogenetic trees derived from 

comparative sequence analyses of large subunit (23S) rRNA and conserved proteins such as rpoA, 

rpoB, ropC and recA, respectively. The 16S rRNA sequence based division into higher taxa is 

currently the most widely used classification system for prokaryotes. Unfortunately, the molecule is 

too conserved to distinguish between closely related organisms (>97% similarity), i.e. species 

definition using 16S rRNA sequences is usually not possible. A major concern is the number and 

quality of sequence submissions to public databases. Many of the sequences are incomplete (too 

short, low quality) or carry mistakes concerning the species name and/or the strain numbers. The 

intention of “The All-Species Living Tree” project is to reconstruct a single 16S rRNA tree harboring 

all sequenced type strains of Archaea and Bacteria. The ribosomal 16S rRNA sequence database of 

type strains is available online at http://arb-silva.de/living-tree. Molecular identification at the species 

level may be based on sequence similarities of the so-called housekeeping genes. These genes 

code for key functions in the bacterial or archaeal metabolism but are less conserved than the small 

subunit rRNA genes resulting in a higher taxonomic resolution. The gene selection, the length of the 

sequences retrieved and sequence quality makes a universal approach less straightforward than in 

the case of rRNA gene analysis. Furthermore, the grouping obtained by either single gene based 

trees or concatenated trees needs taxonomic validation according to the guidelines for taxon 

(species) differentiation by DNA:DNA hybridization or ANI analysis.  
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Paul. de Vos received his PhD entitled ‘A new classification of the genus Pseudomonas based on 

DNA-rRNA hybridisations’, from Ghent University, Belgium, in 1980. Further research saw him 

diversifying into shifts of the oxidation-reduction balances of fermentations by saccharolytic clostridia and 

Rhodobacter sulfidophilus. He returned to Ghent University and is now professor at the Laboratory of 

Microbiology. His current research projects are linked with bacteria involved in the Nitrogen cycle 

(denitrification and nitrification); the role of aerobic sporeformers (Bacillus and related organisms) in a 

variety of niches; and the presence and role of plantpathogenic pseudomonads/xanthomonads. He is 

interested in the evolution and taxonomy of bacterial and is currently working on improving the public 

collections of diatoms, polar cyanobacteria, and mycobacteria, and the detection and identification of 

bacteria both in ecosystems and under commercial conditions. 

 

 

09:20-09:40 

Genetic barrier among Salmonella lineages: the semi-closed gene pool model of bacterial 
speciation  
Shu-Lin Liu  

Genomics Research Center, Harbin Medical University, Harbin, P.R. China 

slliu@ucalgary.ca  

 

A core issue in bacterial systematics is a species definition. For studies of bacterial evolution, 

especially regarding mechanisms of genomic divergence of pathogenic bacteria from their 

non-pathogenic ancestors, a phylogenetic definition of bacterial species is ideal. However, 

boundaries differentiating closely related bacteria into distinct genetic/biologic categories have not 

been found. Using Salmonella as a model system, we have attempted finding a set of criteria that 



 

50 

can reflect unique genetic features among the Salmonella lineages and sort them into clear-cut 

phylogenetic groups. We compared over a thousand Salmonella strains of representative serotypes 

and found that genetic barriers existed among them as demonstrated in both bioinformatic 

comparisons of their genomic sequences and recombination experiments. All Salmonella lineages 

are closely related, with subgroup I serotypes sharing greater than 97% genomic DNA sequence 

identity in homologous genes. Levels of sequence identity vary among Salmonella strains both 

across and within serotypes, and the intra-serotype variations were always subtly but significantly 

smaller than inter-serotype variations in our studies, leaving a “ditch” between any compared 

serotypes such as S. typhi and S. typhimurium. To evaluate how meaningful such a ditch might be in 

discriminating phylogenetic groups of bacteria, we carried out recombination experiments, moving 

genes among Salmonella strains by transduction using phage P22 as the vehicle. As expected, 

recombination frequency dropped drastically between strains of different serotypes in most cases, 

such as between S. typhi and S. typhimurium. It was surprising, however, to note that Salmonella 

serotypes as closely related as S. enteritidis and S. pullorum also exhibited greatly reduced 

recombination efficiency, suggesting the existence of genetic barriers between Salmonella lineages. 

Such genetic barriers could largely be accounted for by the mismatch repair genes, as inactivation 

of the mutL gene could virtually demolish the genetic barriers that had inhibited recombination. The 

fact that inactivation of mutL could enormously accelerate recombination between Salmonella 

serotypes had been known for decades and had been used for genetic studies in Salmonella; our 

novel findings were that mutL may spontaneously lose function by allele conversion, allowing 

recombination events to take place relatively easily among bacteria of distinct lineages. Based on 

these and other recent findings, we propose a semi-closed gene pool model of bacterial speciation: 

Salmonella of the same serotype share a common gene pool defined by genetic barriers; the pool is 

not closed but leaky, occasionally allowing genetic exchange to occur between bacteria that share 

different gene pools, facilitating bacterial evolution.  

 
 
09:40-10:00 

The novel linear genomes of streptomycetes  
Wen-Sheng Chen  

Department of Life Sciences and Institute of Genome Sciences, National Yang-Ming University, 

Shih-Pai, Taipei, Taiwan 

cwchen@ms.ym.edu.tw 

 

The soil bacteria Streptomyces are unique among bacteria in having evolved a whole set of linear 

chromosomes and linear plasmids that are capped by terminal proteins (TPs) covalently bound at 

the 5’ ends. The Streptomyces chromosomes are very large (about 8 Mb), and consist of a 

conserved core, which share a general synteny with other actinomycete chromosomes, and two 
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arms of divergent sequences and lengths. The arm regions are highly unstable, undergoing frequent 

spontaneous amplifications, deletions, and fusions that often lead to circularization of the 

chromosomes. It has been proposed that integration of a linear plasmid in these ‘terminal regions’, 

where replication terminates, resulted in linearization of ancestral circular chromosomes during 

evolution. The evolutionary conversion of topology must be accompanied by specific adaption in 

replication, segregation, and conjugal transfer (and other types of horizontal transfer) of the 

replicons during the evolution of the Streptomyces genomes. The telomeres are particularly 

important in many of these functions. Most of the chromosomal and plasmid telomeres are highly 

conserved in both the nucleotide sequences as well as the TP sequences, but there are also 

atypical telomeres and TPs of diverse evolutionary origins. During replication, these TPs act as a 

primer for DNA synthesis to patch up the terminal 3’ single-stranded gaps. Special DNA 

polymerases have evolved to catalyze the TP-primed DNA synthesis. Unlike the circular 

chromosomes in other bacteria, post-replicational segregation of the linear chromosomes of 

Streptomyces does not require the Topoisomerase IV decatenase, which is encoded by all 

Streptomyces chromosomes. On the other hand, when the Streptomyces chromosomes are 

circularized, Topo IV becomes essential for viability. Moreover, the classical rolling-circle mechanism 

cannot be readily applied to conjugal transfer of the linear Streptomyces replicons. The transfer is 

probably initiated at the telomere(s) by TP-primed synthesis and proceeds from end to end, or 

initiated internally and proceeds bidirectionally in double-stranded form. There are supports for both 

mechanisms. Finally, the TPs (both typical and atypical) of Streptomyces possess functional nuclear 

localization signals (NLSs) that can target the TPs and the attached DNA into the nuclei of animal 

and plant cells in vitro, similar to the nuclear targeting activity of VirD2 nickase covalently bound to 

T-DNA during conjugation between Agrobacterium tumefaciens and plants. This hints at possible 

horizontal transfers between Streptomyces and certain eukaryotes in the soil. 

 
 
10:00-10:20 

From the deepest to the driest place on earth – natural products from extreme environments  
Marcel Jaspars  

Marine Biodiscovery Centre, Department of Chemistry, University of Aberdeen, Old Aberdeen, 

Scotland, UK  

m.jaspars@abdn.ac.uk 

 

The presentation will cover two biomes - high pressure marine and extreme hyper-arid desert. 

Ecological and chemical aspects of the studies will be covered as well as the methodology that was 

use to investigate the systems. The first study concerns a high-pressure tolerant marine 

actinobacterium that produces novel chemistry, and whose chemical profile changes with increasing 

pressure. Finally I will cover the biology and chemistry of actinobacteria from the Atacama Desert. 
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Biography 
Prof Marcel Jaspars is professor of organic chemistry at the University of Aberdeen. Focusing on the 

functions and applications of natural products, particularly those from marine organisms, the goal of 

the work is to determine the biological role of selected natural products as well as using them as 

pharmaceuticals and tools for biomedical research. The core skills in the group are natural product 

isolation and structure determination using spectroscopic methods. Marcel is co-author of the 

textbook ‘Organic Structure Analysis’ (OUP 2010) and has authored of over 100 research papers 

and reviews. Awarded the 2003 Matt Suffness award by the American Society of Pharmacognosy, 

he has recently completed a Research Development Fellowship from the UK’s Biotechnology and 

Biological Sciences Research Council on “Biosynthesis and Exploitation of Marine-Derived 

Post-Translationally Modified Ribosomal Peptides”. Chair of the editorial board of the Royal Society 

of Chemistry journal “Natural Product Reports” from 2007-2010, Marcel sits on the Industrial 

Biotechnology Sector group of the Biosciences Knowledge Transfer Network, leading scientific 

missions to Japan, the US and New Zealand. Prof Jaspars is part of the European Science 

Foundation Working Group that prepared the position paper “Marine Biotechnology: A New Vision 

and Strategy for Europe” released in Oct 2010. He has recently established the Marine Biodiscovery 

Centre, a £1.6 M investment bringing together scientists from different disciplines to focus on marine 

resources for novel pharmaceuticals, and to investigate fundamental questions in chemical ecology 

and biosynthesis. Part of the MBC’s remit is to host researchers from developing countries with an 

interest in investigating their own bioresources. 

 

 

10:40-11:00 

Alignment-free and whole-genome-based CVTrees support Bergey’s systematics and rovide more  
Bailin Hao 

The Institute of Theoretical Physics, Chinese Academy of Sciences, Beijing /The T-Life Research 

Center, Fudan University, Shanghai, P.R. China 

hao@mail.itp.ac.cn  

 

The successful and impressive “congruence” of prokaryotic phylogeny and taxonomy on the basis of 

16S rRNA analysis raises the problem of independent justification of the latter. The composition 

vector (CVTree) approach to infer prokaryotic phylogeny, introduced a few years ago, distinguishes 

itself from the 16S rRNA analysis both in input data (whole-genome based) and in methodology 

(alignment-free). It is remarkable that the CVTree results support 16S rRNA phylogeny and Bergey’s 

taxonomy in a majority of branchings from phyla down to genera and species and, as a rule, 

disagreements occur where microbiologists have been debating. Moreover, at species level and 

below where 16S rRNA analysis lacks sharp resolution, CVTree provides definite and reasonable 
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branching scheme. In 1985 Carl Woese and co workers suggested a phylogenetic definition of the 

major bacterial taxa based on about 400 16S rRNA sequences available then. At the end of 2010 

there were 94 Archaea and 1143 Bacterial genomes released at NCBI FTP site. These genomes 

cover more than 27 phyla, 47 classes, 102 orders, 200 families, 411 genera, and 880 species, a 

much diversified assortment than 16S rRNA sequences could represent in 1985. Therefore, we are 

in a better position to compare the genome-based classification of prokaryotes with Bergey’s. We 

will also touch on information contained in branchings of CVTree at subspecies level and below. 

 

References: 
[1] Zhao Xu, Bailin Hao (2009) CVTree update: a newly designed phylogenetic study platform using 

composition vectors and whole genomes, Nucleic Acids Research, 37 (July 2009), Web Server 

Issue, W174 – W178. 
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11:00-11:20 

Evolutionary-driven genome-mining of Streptomyces metabolism reveals genetic traits with 
taxonomic resolution as well as potential novel natural products biosynthetic gene clusters 
Francisco Barona-Gomez  

Guanajuato Irapuato Langebio CINVESTAV-IPN Libramiento Norte, Carretera Irapuato – Léon, 

Mexico  

fbarona@langebio.cinvestav.mx  

 

As part of our efforts to mine the genomes of Streptomyces species for novel natural products, we 

have developed a bioinformatics pipeline based on the basic evolutionary principle of gene 

duplication and functional divergence. We hypothesized that enzyme recruitment, which could take 

place after an event of gene duplication or lateral gene transfer, from central (primary) to peripheral 

(secondary) metabolism, may have played a prominent role on the evolution of the vast metabolic 

diversity seen in Streptomyces. This talk will present the strategy behind this bioinformatics pipeline, 

including the databases that have been curated for such purpose. Furthermore, results obtained 

after using this pipeline for the mining of an actinobacterial genome database assembled from 

privately owned and publically available draft and complete genome sequences will be presented. 

On one hand, examples of enzyme expansions that have not been recruited to synthesize natural 

products will be discussed. It will be argued that these genetic traits reflect on the vertical genealogy, 

with taxonomic resolution, of the Streptomyces genus. Our results suggest that the last common 

ancestor of Streptomyces witnessed enzymatic expansions, as shown by a common evolutionary 

history of the primordially expanded enzymes, as a prerequisite to the possibility of physiological 
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differentiation, i.e. ‘secondary’ metabolism. We speculate that these enzymatic expansions, which 

are related to natural products precursor supply, could have been related to the radiation of the 

genus, which was then followed by species-specific enzyme expansions in the context of natural 

products biosynthesis. Thus, on the other hand, examples of such species-specific enzyme 

expansions will be presented. For detection of these examples, a natural products biosynthetic gene 

clusters database was compiled and curated by excluding regulatory, resistance and transport 

genes, as well as genes belonging to the polyketide synthases (PKS) and non-ribosomal peptide 

synthases (NRPS) enzyme classess, with the aim of leaving behind only potential enzymes that 

may reflect upon our hypothesis of enzyme recruitment. Indeed, mining of the actinobacterial 

genome database for novel natural products led to the discovery of novel Streptomyces biosynthetic 

gene clusters that lack PKSs and/or NRPSs. With the advent of more genome sequencing projects 

we anticipate that this approach could be systematically applied to novel genera known to produce 

natural products, even when draft genome sequences are only available (genome scanning), and 

that it can be adequate to test for specific hypothesis related to metabolism beyond the biosynthesis 

of natural products, e.g. adaptation to oligotrophic niches.  
 
 

11:20-11:40 

Synthetic biology into second wave 
Pengcheng Fu  

China University of Petroleum, Beijing, 18 Fuxue Road, Changping District, Beijing, 102249, China 

pengcheng@cup.edu.cn  

Co-author(s): Jing Lü 

 

The epoch of Synthetic Biology began when whole-genome sequences for various organisms 

started to accumulate. Researchers from different fields have developed different perspectives on 

synthetic biology. Commonly accepted definition for synthetic biology is: (i) the design and 

construction of new biological parts, devices, and systems that do not already exist in the nature, 

and (ii) the re-design of existing, natural biological systems for useful purposes (http://syntheticbiology.org/). 

More specifically, synthetic biology aims to design and build engineered biological systems that 

process information, manipulate chemicals, fabricate materials, produce energy, provide food, and 

maintain and enhance human health and our environment (see the Wikipedia: 

http://en.wikipedia.org/wiki/Synthetic_biology). It must be beared in mind that the scope and 

framework of synthetic biology are not yet fully defined. This research area is just like an immature 

software with great petential: its version is upgrading! Synthetic biology is seen as a new research 

frontier that combines the investigative nature of biology with the constructive nature of engineering. 

Current synthetic biology efforts have largely made on the insertion of genetic elements and small 

modules into a living system to creat novel functions. The second wave of synthetic biology will 
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focus on the development of effective strategies for assembling devices and modules into intricate, 

customizable larger scale systems. The ability to create such systems will result in innovative 

approaches to a wide range of applications, such as bioremediation, sustainable energy production 

and biomedical therapies. It may also result in a rethinking of microbial systematics in the synthetic 

biology era. 

 

 

Minisymposium 3: Archaeal Systematics and Diversity 
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Diversity of halophilic archaea in the Dead Sea - cultured and uncultured  
Aharon Oren 
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The Dead Sea is a unique MgCl2-dominated hypersaline lake. Its waters contain about 348 g/l salts 

(2 M Mg2+, 1.5 M Na+, 0.5 M Ca2+; 0.2 M K+, 6.5 M Cl- and 0.1 M Br-). The lake is oversaturated with 

respect to sodium, and in recent years, massive amounts of halite precipitated to the bottom, 

causing an increase in the relative concentrations of divalent cations. At present the chemical 

conditions of the water are too extreme to support extensive microbial growth. However, dense 

blooms of the green alga Dunaliella and red halophilic Archaea developed in 1980 and in 1992 after 

exceptionally rainy winters, coloring the lake red. A number of halophilic Archaea have been isolated 

from the Dead Sea in the past. These include Haloarcula marismortui, Haloferax volcanii, 

Halorubrum sodomense (the latter isolated from the 1980-1982 microbial bloom), and Halobaculum 

gomorrense, recovered from the 1992 bloom. Additional isolates were obtained from enrichment 

cultures set up with Dead Sea water in the 1940s. To study biological phenomena in the Dead Sea, 

experimental mesocosms are operated by the Dead Sea Works at Sedom. Dense communities of 

red halophilic Archaea developed in ponds filled with Dead Sea water diluted with Red Sea water, 

following enrichment with phosphate. Culture-dependent studies of the biology of these ponds led to 

the isolation of Haloplanus natans. Characterization of the polar lipids in the bloom community in 

1992 showed a single glycolipid chromatographically identical to S-DGD-1 and presence of the 

phytanyl diether derivative of phosphatidylglycerolsulfate. Such a polar lipid composition is different 

from that of genera such as Haloarcula, Haloferax and Halobacterium. A similar polar lipid 

composition was found also in the archaeal communities that developed in the outdoor simulation 

ponds. Methods of environmental genomics were applied to the Dead Sea to characterize the 

microbial community February 2007. The results were compared to the metagenome of bloom 



 

56 

material collected in 1992. The 16S rRNA phylotypes recovered in 2007 were diverse, and they 

were mostly related to Halorhabdus, Haloplanus, and Natronomonas. In the 1992 bloom sample we 

found a single cluster remotely related to Halobacterium, showing that the lake’s ecosystem is highly 

dynamic and changing. Bacteria have been isolated from lake as well. Some were described as new 

species, including Halomonas israelensis, Virgibacillus marismortui, and Salisaeta longa 

(Bacteroidetes), recently recovered from the experimental mesocosms. Different types of obligatory 

anaerobic Bacteria (Halobacteroides halobius, Sporohalobacter lortetii, Orenia marismortui, 

Selenihalanaerobacter shriftii, all belonging to the order Halanaerobiales) have been isolated from 

Dead Sea sediments. 

 

Biography 
Professor A. Oren received his PhD from The Hebrew University of Jerusalem, Israel in 1978 and a 

post-doctoral position at the University of Illinois at Urbana-Champaign. He is now a Professor at the 

Division of Microbial and Molecular Ecology and Department of Plant and Environmental Sciences at 

the Alexander Silberman Institute of Life Sciences. His research centres on the adaptation of 

microorganisms to life in extreme environments. In particular I study the microbial ecology of the Dead 

Sea and of saltern evaporation ponds, as well as the cyanobacterial communities of hot springs near 

the eastern shore of the Dead Sea, specifically the adaptation of microorganisms to life at high salt 

concentrations; UV-absorbing pigments in cyanobacteria; Prokaryote taxonomy. He is the editor of 

FEMS Microbiology Letters and has helped to organise numberous symposiums centred around 

extremophiles, as well as being the General secretary/treasurer of the International Committee on 

Systematics of Prokaryotes. President of the International Society for Salt Lake Research, and was 

recently awarded an honorary doctorate from the University of Osnabrück, Germany.  
 

 

14:00-14:20 

Diversity of the polyextremophilic halo-alkalithermophilic Archaea  
Juergen Wiegel  

Department of Microbiology, University of Georgia, Athens, USA 

juergenwiegel@gmail.com 

 
In the past the combined conditions of high salts, elevated temperatures and alkaline pH were 

regarded by many as prohibitive for microbial growth. We had isolated and subsequently 

investigated the properties of anaerobic and aerobic microorganisms which grow optimally under 

the concomitant stressors of the elevated temperatures, i.e., above 50°C, (= thermophilic), pH55°C
opt 

at or above 9.5 (= obligately alkaliphilic), and above 3.5 M Na+ (= obligately halophilic).Thus, we 

became interested whether there is a correlation between the extend for the optima for these three 

stressors among halophilic microorganisms. Here, we compare for the published taxa the optimal 
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growth data in three-dimensional plots. Members of the anaerobic bacterial Natranaerobiales are 

the most extremes in their combinations among the Bacteria and the aerobic archaeal 

Natronolimnobius ‘aegyptiacus’ among the Archaea. In contrast to the published halophilic bacteria, 

many of the archaeal taxa are obligately extreme halophiles, and many are aerobic. In general there 

appears to be a trend that the more extreme one of these three stressors is, the less extreme are the 

optima (tolerance) for one or both of the other two stressors. At this time it is not clear whether or not 

this is primarily an artifact of isolation conditions used, or whether it is due to bioenergetics restraints 

or a combination of both. Hopefully, this question can be answered when more of these 

polyextremophilic halo-alkalithermophiles have been isolated and their physiology and bioenergetics 

characterized in the future by other researchers. 

 

Biography 
Juergen Wiegel, education in Germany at the Georgia-Augusta Universität in Göttingen received: 

1969 MS in organic chemistry, thesis on chemical synthesis of di- and tetra-nucleotides; 1973 Ph.D., 

thesis on leucine biosynthesis and characterization of the α-isopropylmalate synthase in Alcaligenes 

eutrophus H16; 1982 D.Sc., thesis on anaerobic thermophiles. 1977-1979, postdoc at the 

Biochemistry Department and since1982 as professor in the Department of Microbiology at the 

University of Georgia (US), and since 2010 UGA-Distinguished Research Professor, emeritus. Major 

advisor for 33 graduate students and host to 30 postdoctoral and long-term visiting scientists. Honors 

include Fulbright Award; Bergey’s Medal 2007. Publications >220, 2 books edited, and 3 patents. 

Described more than 35 novel microorganisms, mainly anaerobic thermophiles including more 

recently a novel group of polyextremophiles = halo-alkalithermophiles. Beside studying various 

anaerobic thermophilic microorganism (Isolation, physiology, ecology, biochemistry, biotechnology) 

over the years the research areas included nitrogen fixation under chemolithoautotrophic growth 

conditions (Xanthobacter); thermophilic ethanol production from biomass (Thermoanaerobacter 

ethanolicus JW200); development of a rudimentary genetic system for anaerobic thermopiles; 

cellulose and hemicellulose-hydrolyzing enzymes from anaerobic thermophiles (Clostridium 

thermocellum JW20, Thermoanaerobacter, Thermoanaerobacterium); Ca-Mg acetate production by 

acetogens (Moorella thermoacetica and M. thermoautotrophica) and anaerobic degradations of 

chlorophenols and PCB’s including characterization of reversible co-factor independent phenol 

carboxylases (Sedimentibacter [bas. Clostridium] hydroxxybenzoicum, Bacillus subtilis). 

 

 

14:20-14:40 

A new class of homoserine lactones function as quorum sensing signals for a methanogenic 
archaeon  
Xiu-Zhu Dong  

State Key Laboratory of Microbial Resources, Institute of Microbiology, Chinese Academy of 
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Sciences. No 1 West Beichen Road, Beijing 100101, P. R. China  

dongxz@im.ac.cn 

 

Co-author(s): Guishan Zhang, Fan Zhang, Xiaopeng Guo, Gang Ding, Jinxing Zhu, Liguang Zhou, 

Shichun Cai, Xiaoli Liu, Yuanming Luo, Guifeng Zhang, Wenyuan Shi  

 

Quorum sensing commonly refers to cell density-dependent regulation mechanisms found in 

Bacteria. However beyond Bacteria this cell-to-cell communication mechanism is poorly understood. 

Here we show that a methanogenic archaeon, Methanosaeta harundinacea 6Ac encodes an active 

quorum sensing system used to regulate cell assembly and carbon metabolic flux. We found that 

methanogen 6Ac displayed a cell density dependent physiology transition which was related to acyl 

homoserine lactones (AHL) present in the spent culture and the filI gene encoded AHL synthase. 

Through extensive chemical analyses, a new class of carboxylated AHLs synthesized by FilI protein 

was identified. These carboxylated AHLs were found to facilitate the transition from a short cell to 

filamentous form with an altered carbon metabolic flux that favored the conversion of acetate to 

methane and a reduced yield in cellular biomass. The transcriptomes of the two cell forms induced 

by the carboxylated AHL showed gene expression profiles consistent with the physiologies, like 

up-regulations of the genes encoding the initial enzymes in methanogenesis pathway, while down 

regulations of those for cellular carbon assimilation. Carboxylated AHLs were also detected in other 

methanogen cultures and putative filI orthologs were identified in other methanogenic genomes as 

well. The discovery demonstrated an AHL-based quorum sensing system in methanogenic Archaea, 

which implies a universality of quorum sensing mechanisms among Prokaryotes. 

 

 

15:00-15:20 

Crenarchaeotal Diversity and Ecological Functions in Terrestrial Hot Springs of Tengchong, 
China  
Wen-Jun Li  

Key Laboratory of Microbial Diversity in Southwest China, Ministry of Education and Laboratory for 

Conservation and Utilization of Bio-Resources, Yunnan Institute of Microbiology, Yunnan University, 

Kunming 650011, China 

Key Laboratory of MOE for Microbial metabolism and School of Life Sciences and Biotechnology, 

State Key Laboratory of Ocean Engineering, Shanghai Jiao Tong University, Shanghai, China 

Geomicrobiology Laboratory State Key Laboratory of Geological Processes and Mineral Resources, 

China University of Geosciences, Beijing 100083, China 

Department of Marine Sciences, University of Georgia, Athens, GA 30602, USA  

wjli@ynu.edu.cn 
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Co-author(s): Zhao-Qi Song, Jin-Quan Chen, Feng-Ping Wang, Xiang Xiao, Hong-Chen Jiang, 

Chuan-Lun Zhang 
 

Crenarchaeotal diversity was investigated in eight terrestrial hot springs (pH: 2.8-7.7; temperature: 

43.6-96ºC) located in Tengchong (Yunnan Province) using 16S rRNA gene phylogenetic analysis. A 

total of 826 crenarchaeotal clones were analyzed and a total of 47 Operational taxonomic units 

(OTUs) were identified. Most (93%) of the identified OTUs were closely related (89-99%) to those 

retrieved from hot springs and other thermal environments. Our data showed that temperature may 

predominate over pH in affecting crenarchaeotal diversity in Tengchong hot springs, and 

crenarchaeotal diversity in moderate-temperature (59 to 77ºC) hot springs was the highest, 

indicating that the moderate-temperature hot springs have more widely inclusiveness for 

Crenarchaeota. Our finding could enrich the knowledge database about Crenarchaeota in hot 

springs. Furthermore, to understand what ecological functions the Crenarchaeota play in Yunnan 

hot springs, we constructed clone libraries of the archaeal amoA (encode the alpha-subunit of 

ammonia monooxygenase which catalyzing aerobic ammonia) and accA gene (encode Acetyl CoA 

carboxylase which represents one of the key enzymes responsible for the CO2 fixation in the 

3-hydroxypropionate/4-hydroxybutyrate pathway) based on environmental DNA and cDNA. The 

results of phylogenetic analysis showed that Yunnan hot springs harbored some new big 

chemolithoautotrophic archaeal groups which fixing CO2 via that pathway. Some new 

ammonia-oxidizing archaeal clusters were also found in this study. The results of qPCR experiments 

showed that the copy number of archaeal accA is higher than the copy number of archaeal amoA in 

each hot spring. This phenomenon indicated that the source of energy of these new big CO2 fixing 

groups maybe did not come from archaeal ammonia oxidation. This find is very different from other 

environments.  

 

Biography 
Professor W-J Li received his PhD in 2002 from the Institute of Shengyang Applied Ecology, 

Chinese Academy of Sciences. After a visiting Professorship to the Savannah River Ecology 

Laboratory, University of Georgia, USA, he now works at the Yunnan Institute of Microbiology as a 

Professor and Vice Director. He has received several awards, including the World Federation for 

Culture Collections Skerman Award for Microbial Taxonomy in 2007 and first-class award for Natural 

Science by Yunnan Provincial government, China, in 2009 for microbial taxonomic research related 

to the order Actinomycetales, and co-wrote three chapters on genus Haloactinobacterium, family 

Ruaniaceae and order Jiangellineae for Volume 5 in Bergey's Manual of Systematic Bacteriology. 

Until now, he has published over 260 referred articles and 60 meeting abstracts, and since 2008, he 

was selected as members of the Editorial Board of the Journal of Acta Microbiologica Sinica and 

Journal of Yunnan University. His interests are rare and novel actinobacteria from extreme, marine 

and other interesting habitats. 
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15:20-15:40 

Phylogenetic diversity of archaea in production waters of petroleum reservoirs with different 
temperatures 
Bozhong Mu   

East China University of Science and Technology , Shanghai, P.R. China 

bzmu@ecust.edu.cn  

 

Petroleum reservoirs are unique ecosystems for the diverse microbial assemblages distributed in 

the domains Bacteria and Archaea, but very little information is available currently. An analysis of the 

archaeal community in production waters of different petroleum reservoirs at temperatures from 20.6ºC 

to 60 ºC was made by extraction of total genomic DNA and building 16S rRNA gene clone libraries, 

results indicated the presence of physiologically very diverse and temperature-dependent archaea 

in these subterrestrial ecosystems. With a few exceptions (Thermocuccus, Thermoplasmatales, 

Halogeometricum and Thermoprotei), most of the retrieved DNA sequences could be assigned to 

the methanogens, including methyltrophic (Methanomethylovorans), acetoclastic (Methanosaeta) 

and CO2-reducing methanogens (Methanothermobacter, Methanoculleus, Methanobacteria, 

Methanocalculus Methanocella and Methanolinea). Among them, the CO2-reducing methanogens 

were the majority in the production waters of all petroleum reservoirs in this study. These 

methanogens may adapt to the environmental conditions of these petroleum reservoirs and become 

the predominant group in the subsurface environments. This finding is in line with those reported by 

others, indicating that CO2-reducing methanogens contribute significantly to the methanogenesis 

taking place in subsurface petroleum reservoirs. They play a very important role in the anaerobic 

communities responsible for the anaerobic degradation of oil components and the formation of 

methane. 
 
 

15:40-16:00 

Application potentials of osmoprotectants from halophilic archaea   
Mei-Chin Lai   

National Chung Hsing University, Taiwan Taichung, China 

mclai@dragon.nchu.edu.tw 

   

Archaea as the strict anaerobic, low redox required methanogen, hyperthermophiles that can grow 

up to 121 , microbes that enjoy the 1000 atm pressure and extreme halophiles that could grow at 

saturated NaCl. As we facing the extreme living environmental challenge now and in near future, the 

extreme adaptation genes, extremozymes and strategies from Archaea may help us to fight for the 

global warming. Strict anaerobic methanogenic archaea can survive at broad range of salt stress 

(0-4.5 M NaCl) from freshwater, marine to hypersaline environments. To encounter the changing 
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osmotic stress in hypersaline environments, halophilic methanogen-Methanohalophilus portucalensis 

could transport osmoprotectant betaine through an energy-requiring, high-affinity and highly specific 

betaine transport system which was regulated by betaine and osmotic stresses [1]. Without the 

extracellular supply of betaine, cell could de novo synthesize betaine, Ne-acetyl-b-lysine, 

b-glutamate and b-glutamine as osmoprotectant to increase the internal osmolarity and protect 

cellular macromolecules [2, 3, 4]. All genes related to biosynthesis of betaine and Ne-acetyl-b-lysine 

were obtained and characterized. The heterogeneous overexpressed betaine and Ne-acetyl- 

b-lysine synthesizing gene sets can be used for salt, chilling, drought protection for food and 

agriculture industries. 

 

References: 
[1] Lai (2000) J. Bacteriol. 182, 5020-5024.  

[2] Lai (1999) Appl. Environ. Microbiol. 65, 828-833.  

[3] Lai (2006) Res. Microbiol. 157, 948-955.  

[4] Chen (2009) Arch. Microbiol. 191, 735-743. 

 
Biography 
Dr. Mei-Chin Lai is a Professor of Microbiology in the Department of Life Sciences at National Chung 

Hsing University (NCHU), Taichung Taiwan. She received her PhD from the Department of 

Microbiology, University of Rhode Island at 1989 and completed the post-doctoral research with 

Robert A. Mah and Robert P. Gunsalus at University of California at Los Angeles. She held faculty 

position at NCHU since 1992 and has been served as Chair of Department at 2002-2005. She is 

currently the committee member of the International Committee for Systematics of Prokaryotes and 

the council member of the Taiwan Society of Microbiology and the Taiwan Society of Microbial 

Ecology. Her research is focused on: 1) Osmoregulation in the halophilic methanogenic Archaea; 2) 

Isolation and characterization of methanogens and extreme halophiles; 3) Molecular chaperone in 

Methanogen; 4) Biomaterials from Archaea; and 5) Microbial diversity in marine methane hydrate 

habitat. 
 
 
Bioinformatics workshop 
 
 

16:00-18:00 

Next Generation Sequencing: principles and applications to microbial taxonomy and ecology  
Jongsik Chun 
School of Biological Sciences, Seoul National University, ChunLab, Inc. (http://www.chunlab.com), 

Seoul, Republic of Korea 

jchun@snu.ac.kr 
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DNA sequencing can be used to gain important information on genes, genetic variation and gene 

function for biological and medical studies. In addition to the conventional Sanger method, several 

new DNA sequencing methods have been developed or currently under development for 

commercialization. These techniques, called next generation sequencing (NGS), have ability to 

generate millions of sequencing reads in parallel rather than 96/384 at a time, eliminating 

conventional vector-based cloning and Escherichia coli–based amplification stages. In this 

workshop, I will introduce the currently available next generation sequencing platforms (Roche 454, 

Illumina and SOLiD), and emerging the 3rd generation sequencing platforms such as Pac Bio. 

Massive DNA sequencing technology can be used to dissect the genomic variability of strains 

belonging to the same species or discover the microbial community structure of a given sample. The 

cost for whole genome sequencing is approaching the level where even bacterial identification and 

classification can be routinely used. The potential of NGS in the fields of microbial taxonomy and 

ecology will be discussed. 

 

Biography 
Dr. Jongsik Chun is a microbiologist and bioinformatician working in the fields of microbial 

systematics, ecology, genomics and bioinformatics. He is a full Professor in Bacteriology and 

Bioinformatics at Seoul National University. He published more than 130 original research articles in 

the fields of bioinformatics, microbial systematics, environmental and medical microbiology. His 

laboratory maintains a web-based bioinformatics service for 16S rRNA-based bacterial identification, 

called the EzTaxon (http://www.eztaxon.org/) from 2007. This server has been cited by over 400 

publications, has more than 4000 users worldwide who performed over 600,000 identifications. He 

is an associate editor of International Journal of Systematic and Evolutionary Microbiology and also 

serves Microbes and Environments and Antonie van Leeuwenhoek as editorial board. He is a 

trustee of the Bergey's Manual Trust (http://www.bergeys.org/). His recent research focuses on the 

application of the next generation DNA sequencing technologies, such as Roche 454 and Illumina 

Genetic Analyzer platforms, to genomics, metagenomics and development of bioinformatic software 

and databases for identification and detection of pathogenic microorganisms. He is the founder and 

CEO of ChunLab, Inc. (http://www.chunlab.com/), a company dedicated to bioinformatics solution 

for next generation sequencing. Born in Seoul, Republic of Korea. Dr. Chun holds a B.Sc. in 

Microbiology and a Ph.D. in Bacteriology/Bioinformatics from the University of Newcastle upon Tyne, 

U.K. He had postdoctoral education at the University of Maryland Biotechnology Institute, and 

previously worked at KCTC, Korea Research Institute of Bioscience and Biotechnology. 
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22st May 
 
 
Plenary lecture 
 
 
08:30-09:00 
Fine scale phylogeny and the evolution of species diversity in marine actinomycetes  
Paul Jensen  
Scripps Institute of Oceanography, University of California, San Diego, USA 

pjensen@ucsd.edu 

 
The accurate resolution of species-level units of diversity is hampered by the lack of a generally 

accepted species concept and the application of species definitions that are not based on ecological 

or evolutionary theory. A well-defined group of marine Actinobacteria is providing a glimpse into the 

roles of geographic isolation and ecological differentiation in the generation of units of diversity that 

maintain species-like properties and thus represent an interesting model with which to address 

species concepts. The fine-scale phylogenetic levels at which these taxa are resolved suggest that 

global species diversity may be dramatically underestimated. Comparative genomics and the analysis 

of lineage-specific functional traits such as secondary metabolism reveal species-level differences 

and clues as to the evolutionary events associated with the generation of the observed diversity. 

Although it is unlikely that any one set of metrics will ultimately prove applicable to the delineation of 

all bacterial species, it may be possible to generate a set of theory based guidelines that can be used 

to aid the resolution of more consistent, species level units of diversity. 

 

Biography 
Paul Jensen is a marine microbiologist who received his PhD at the Scripps Institution of 

Oceanography at the University of California, San Diego, one of the oldest, largest, and most 

important centers for ocean and earth science research, education, and public service in the 

world.He works as an associate research scientist at Scripps and teaches courses in Marine 

Biotechnology and Marine Natural Products. His current research interests include Microbial 

distributions and interactions with marine plants and invertebrates; Sequence-based approaches to 

the discovery of natural products from marine microbes; Comparative genomics; Microbial chemical 

ecology; and the distributions, biogeography, and molecular evolution of marine bacterial. He has 

recently been involved in research that found a compound called Arenimycin, which was found to 

have Antibiotic activity against Rifampin- and Methicillin-Resistant Staphylococcus aureus from the 

Marine Actinomycete Salinispora arenicola. 
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Minisymposium 4: Microbial Systematics and its Impact on Biotechnology 
 
 
09:00-09:20 

Actinobacteria of the extremobiosphere  
Alan T. Bull  

School of Biosciences, University of Kent, Canterbury, UK 

A.T.Bull@kent.ac.uk 

 

Only recently have actinobacteria been recognized as being among the more successful colonizers 

or inhabitants of the extremobiosphere and thereby dispelling the long held view of their being 

autochthonous microbiota of soils and freshwaters. Moreover, evidence coming from environmental 

biodiversity surveys, molecular clock and phylogenetic analyses argues that actinobacteria reported 

from the most extreme environments tend to be representatives of the deepest lineages such as the 

Rubrobacteridiae. Given the current fragmentary research on actinobacteria in extreme 

environments, caution is necessary when defining them as extremophilic or extremotrophic, or 

simply as extremotolerant organisms. A further difficulty in this field is the frequent incongruity of 

culture-dependent and culture-independent assessments of actinobacterial diversity and dominance 

in the extremobiophere, a situation that recommends urgent attention to the design of more effective 

isolation strategies. The increased focus on actinobacteria in the extremobiosphere is being 

catalyzed by interests ranging from basic studies of biodiversity, ecology and evolution, to the 

search for novel natural products whether in the context of new drug leads, or industrial biocatalysts, 

materials and chemicals. Among the several technology developments contributing to the 

achievement of these objectives are reverse ecology and reverse metagenomics.  

 

The overall theme of this presentation will be illustrated by reference to work by the author and 

others on actinobacteria in the deep-sea, the cryosphere, and hyper-arid desert. 

 

References: 
[1] Bull AT (2011) Actinobacteria of the Extremobiosphere, In: Horikoshi K, Antranikian G, Bull A, 

Robb F, Stetter K (eds) (2011) Extremophiles Handbook, Volume 2, pp 1203-1240. Springer Tokyo  

[2] Horikoshi K, Antranikian G, Bull A, Robb F, Stetter K (eds) (2011) Extremophiles Handbook, 

Volumes 1 and 2, pp v-xxix + 4-1247. Springer Tokyo, ISBN 978-4-431-53897-4 

 

Biography 
Prof. Alan Bull is Emeritus Professor of Microbial Technology in the School of Biosciences Kent 

University.His career has spanned a wide range of research and development programmes in 

microbiology and biotechnology, many of which have involved industrial collaborations. He has 
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made contributions to: Microbial physiology, particularly the development of chemostat culture to 

define relationships between physiology and the environment and to optimise microbial processes; 

Environmental biotechnology / Clean technology, using natural biocatalysts for industrial 

transformations of halogenated and nitrile chemicals, and for the detoxification and degradation of 

halo-xenobiotic chemicals (and mycotoxins); Animal cell culture, defining fermentation conditions for 

the synthesis of authentic therapeutic proteins; and Microbial diversity and the search for novel 

exploitable natural products. His principal research interest is marine actinobacteria and has 

recently led to the discovery of novel antibacterial and anti-cancer compounds. Alan was the 

founding Editor-in-Chief of Biodiversity and Conservation and currently he is a Senior Editor of the 

Journal of Industrial Microbiology and Biotechnology and a member of the Editorial Board of 

Extremophiles – Life under extreme conditions. 
 
 

09:20-09:40 

Reviving the antibiotics legend: Path from natural screening to synthetic biology 
Zi-Xin Deng  

State Key Laboratory of Microbial Metabolism, and School of Life Sciences & Biotechnology, 

Shanghai Jiao Tong University, Shanghai 200240, China 

MOE Key Laboratory of Combinatorial Biosynthesis and Drug Discovery (Wuhan University, WHU), 

Wuhan 430071, China 

zxdeng@sjtu.edu.cn  
 
Natural products and their semisynthetic derivatives have played a prominent role in the history of 

drug discovery for the structural complexity and functional diversity. However, their discovery from 

Actinomycetes, fungi and other microbes has been in decline over the past half century. With the 

increasing incidence of antibiotic resistance and declining numbers of new antibiotics entering the 

clinic, new and imaginative approaches are required for antibiotics discovery and improvement. Our 

knowledge of the natural products biosynthetic mechanisms and advances in genomics, proteomics, 

metabolomics, metabolic engineering, and synthetic biology is now providing the wonderful 

opportunities to access generating novel compounds or optimal derivatives. With the biosynthesis of 

several well-studied antibiotics from our lab as examples, we are going to summarize the recent 

progress in the biosynthesis of microbial natural products with the concept of synthetic biology. The 

comprehensive understanding of biosynthetic mechanism of structurally diverse natural products 

continues to provide the parts for different building blocks construction. Moreover, a multi-purpose 

robust surrogate host could be engineered with the incorporation of many genes encoding superior 

traits. Based on rational redesign and codon usage optimization, the chemical synthesis and 

assembly of a whole antibiotic biosynthetic pathway simplifies the structural manipulation at motif, 

domain, module, or protein levels, and optimizes the antibiotic production in surrogate hosts, making 
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the combinatorial biosynthesis more efficient and applicable, to produce new compounds as an 

important source of drugs for the pharmaceutical industry.  

 

Biography 
Zixin Deng is a Professor of Microbial Genetics. He received his PhD at the John Innes Center and the 

University of East Anglia, Norwich, UK, on the genetics of Streptomyces. He returned to Huazhong 

Agricultural University in June, 1988 to start a lectureship and has been appointed as a professor 

since 1992. He moved to Shanghai Jiaotong University in 2000 to begin as a professor, and now acts 

as the head of the key Laboratory of Microbial Metabolism under the Chinese Ministry of Education. 

Research interests involve studies on microbial metabolic pathways and pathway engineering related 

to natural product discovery and cell metabolism, specifically in the genus Streptomyces. 

 

 

09:40-10:00 

Mechanism of action of cyslabdan, a potentiator of imipenem activity against MRSA 
Hiroshi Tomoda  

Graduate School of Pharmaceutical Sciences, Kitasato University, Tokyo, Japan 

tomodah@pharm.kitasato-u.ac.jp  

 

In recent years, multi-drug resistant bacteria spread over the world. It is increasingly required to 

discover new antibiotics effective against resistant bacteria and compounds with new action 

mechanism. Our research is focused on methicillin-resistant Staphylococcus aureus (MRSA), one of 

the greatest nosocomial pathogens. We have searched microbial metabolites for compounds that 

could restore the activity of-lactam imipenem almost ineffective against MRSA. Cyslabdan is a 

labdan-type diterpene connected with N-acetylcysteine via thioether, produced by Streptomyces sp. 

K04-0144, which was found to restore imipenem acitivty against MRSA. Among-lactams, cyslabdan 

most effectively potentiated carbapenem activity against MRSA by 500 to 1000 folds. To study the 

mechanism of action, biotinyl cyslabdan was prepared to analyze the binding protein from MRSA 

lysate. As a result, FemA was identified as a potential candidate, which is involved in synthesis of 

pentaglycine interpeptide bridge to construct peptidoglycan in MRSA. Furthermore, cyslabdan- 

treated MRSA was found to accumulate monoglycine-muropeptide. Thus, we proposed that 

cyslabdan inhibits FemA to block pentaglycine bridge synthesis, leading to a complete inhibition of 

MRSA peptidoglycan synthesis in combination with imipenem. 
 
 

10:00-10:20 

Drug discovery and microbial products  
Shan Cen  



 

67 

Institute of Medicinal Biotechnology Chinese Academy of Medical Sciences & Peking Union Medical 

College, Beijing, P.R. China 

shan.cen@mcgill.ca 

 

Although the combination drug therapies have been successful in prolonging the life span of 

HIV-infected individuals, they often lose their effectiveness due to the selection of drug-resistant 

mutants. It drives the discovery and development of novel anti-HIV agents directing at novel targets. 

Among a number of potential strategies, enhancing the activities of HIV-1 host restriction factors 

(HRF) is receiving more attention. HRFs represent a group of host proteins with innate antiviral 

activity that function as a barrier to block virus cross-species transmission, including APOBEC family 

and Tetherine. The discovery of HRF not only reveals a novel component of innate immunity, but 

also offers the opportunity to develop new approaches for the treatment of HIV-1 infection. We 

recently identified two active compounds, IMB-26 and IMB-35, both of which block the VIf/hA3G 

interaction and thereby specifically inhibit degradation of hA3G by Vif. We also found that nature 

products from several Streptomyces were active. These two compound and nature products 

efficiently inhibit HIV-1 replication in cells containing hA3G without cytoxicity effect, therefore they 

may have great potential for future anti-HIV intervention. 

 

Biography 
Dr. Shan Cen, Professor and Head of Immunology Division at the Institute of Medicinal 

Biotechnology, Chinese Academy of Medical Science & Pekin Union Medical College, China. Dr. 

Cen received his Ph.D. from Chinese Center for Disease Control and Prevention (CDC) in 1997. In 

2003, he was appointed as a project director at Lady Davis Institute, Jewish General Hospital, and 

an Assistant professor at the Department of Microbiology and Immunology and the Department of 

Medicine, McGill University. Dr. Cen is well recognized in the HIV-1 field for his earlier work that 

advances the understanding of HIV-1 particle assembly, primer tRNALys packaging and annealing, 

as well as host restriction factor APOBEC3G. He has published approximate 60 peer-review papers 

in reputed journals including J Virol., J Bio Chem. Hepatology, served as member of editor board for 

Journal of Antiviral and Anti-retrovirol. Dr Cen was rewarded with “ Xiehe Scholar” in 2010. His team 

currently focuses on exploring new antiviral target derived from host-virus interaction and developing 

novel drug targeting major infectious diseases.  

 

 

10:40-11:00 

Systematics-guided bioprospecting for microbial natural products  
Mei Liu, Huan-Qin Dai, Xue-Ting Liu, Li-Xin Zhang  

Institute of Microbiology, Chinese Academy of Sciences, Beijing, P.R. China 

lzhang03@gmail.com 
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Microbes can sense, adapt and respond to their environment quickly and can compete for survival 

by the generation of unique secondary metabolites. These compounds are produced in response to 

stress and many have shown value in biotechnological or pharmaceutical applications. A major 

issue concerning strain libraries is redundancy of commonly isolated organisms. Strain 

de-replication can be successfully achieved with powerful taxonomy approaches such as Restriction 

Fragment Length Polymorphism (RFLP) and Denaturing Gradient Gel Electrophoresis (DGGE) of 

the 16S/18S genes. A diversified marine microbial natural product library was built for screening 

bioactive compounds in a high throughput manner. The production of drugable secondary 

metabolites was significantly improved by precision engineering. For example, we precisely 

identified that σhrdB was responsible to regulate the production of avermectins by transcriptional 

profiling. Through manipulation of the hrdB gene by error-prone polymerase chain reaction, two 

superior recombinants were identified with 46% and 52% more avermectin production, respectively. 

Re-introduction of the recovered plasmids reconfirmed the overproduction of avermectin B1a. 

Sequencing analysis showed that the mutant sites were conserved. Engineering of the hrdB gene 

not only provides a route to recognize the complex regulatory system of secondary metabolites 

production, but also presents a promising strategy for improving the yield of active compounds in 

other Streptomyces species. 
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Prof. Lixin Zhang has been appointed as the inaugural director of the “Drug Discovery Center for 

Tuberculosis” by Institute of Microbiology, Chinese Academy of Sciences. He co-edited a book with 

Prof. Arnold Demain on natural products in 2005 by Humana Press. Before joining IMCAS in 2006, 

Dr. Zhang worked as senior scientists or executives in 3 pharmaceutical companies in USA: SynerZ, 

Cetek and Microbia, Inc. He has written seven books and more than eighty publications and holds 

eleven patents. He has been appointed on the editorial board of 7 peer-reviewed journals. The 

long-term goal of his research is to discover and develop synergistic medicines from marine 

microbial natural products. His research is focused on: 1) Diversifying marine microbial natural 

product strains and extract libraries, while decreasing genetic and chemical redundancy; 2) 

Screening for synergistic medicines in a highthroughput manner; and 3) Increasing the production of 

drugable secondary metabolites from microbial producers by precision engineering. 
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Surfaces are continuously exposed to physical, chemical and biological degradation. Among the 

biological agents that cause deterioration, microorganisms play an important yet poorly understood 

role. Members of the family Geodermatophilaceae have been previously reported as members of 

the complex microbiota that thrives on stone surfaces including many deteriorated rock monument 

surfaces in the Mediterranean basin. The presence of Geodermatophilaceae on rock surfaces is 

frequently associated with orange, black and grey patinas and spots as well as with alteration of the 

material such as biopitting and powdering. Many facades in the Old Town of Salamanca (Spain) are 

built with Villamayor Sandstone and present many of the deterioration signs mentioned above. In 

order to study the occurrence of actinobacterial populations growing on these surfaces, samples 

were collected from various monuments to isolate these bacteria. The goal of this work was to 

extend our knowledge of the actinobacterial communities that inhabit degradation areas of 

sandstone buildings which may contribute in the deterioration of these buildings and to study their 

secondary metabolite potential. Samples were taken, in sterile conditions, from some of the main 

buildings of the city (the Cathedral, the University, etc.), where clear signs of deterioration were 

detected and microbial growth patinas were clearly visible. Both, culture-dependent and 

culture-independent (DGGE analysis) approaches were applied. For isolation of microorganisms, 

Luedemann, Geodermatophilus and Microlunatus agar media were used. Based on morphology, 

actinobacterial-like colonies were picked and streaked onto fresh agar. Gram positive bacteria were 

selected for DNA extraction and 16S rRNA gene sequencing. The isolated strains were identified 

with the genera Arthrobacter, Blactococcus, Friedmanella, Modestobacter and the recently 

described genus Auraticoccus. The biosynthetic potential of several representative strains was 

investigated by the detection of putative polyketide synthase (PKS) and nonribosomal peptide 

synthetase (NRPS) genes. Finally, the production of secondary metabolites was studied in several 

strains using a newly developed co-culture method, called the combined culture method, which 

facilitates the screening of natural products. 

 

Biography 
Martha E. Trujillo is an associate professor in the Department of Microbiology and Genetics at the 

University of Salamanca (Spain) and Vice-Dean of the Faculty of Agricultural and Environmental 

Sciences where she teaches a course in Environmental Microbiology. She undertook a PhD in 

Bacterial Systematics at the University of Newcastle upon Tyne, UK, followed by a postdoctoral 

position in the Department of Microbiology at Novartis, A.G. in Switzerland. She joined the University 

of Salamanca in 2002 where she currently carries out her research on plant-bacteria interactions 

with special emphasis on the relationship between Micromonospora and nitrogen fixing nodules of 

legumes including the description of new taxa from this niche. In addition, she is interested in 

bacterial communities that thrive in deteriorated rock monuments and is currently involved in a 

restoration project for the oldest historical building in the University of Salamanca. She maintains a 

close collaboration with various pharmaceutical industries interested in the discovery of new natural 
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products. She is associate editor of Bergey’s Manual Volume 5, International Journal of Systematic 

and Evolutionary Microbiology and editor of Antonie van Leeuwenhoek. 
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Culture the uncultured myxobacteria 
Yuezhong Li 

College of Life Science, Shandong University, Jinan, China 

lilab@sdu.edu.cn  

 

It is well-known that the cultured microorganisms occupy only a small portion of microbial 

communities in nature. There are a plenty of attempts to culture the uncultured microorganisms and 

many methods have been developed. Myxobacteria are a specific group of bacteria. They are 

famous for their complicated social behavior and excellent production ability of diverse secondary 

metabolites. Our previous studies revealed that, in addition to a few cultured taxonomic groups, 

there are many uncultured myxobacteria in natural environment, even in a small biotope. In this 

study, based on the defining characteristics of cultured myxobacteria, we developed a method for 

the isolation of myxobacteria. To avoid mixed growth, single cells of unseparated environmental 

microorganisms were entrapped in micro-beads of alginate gel. Some of the entrapped single cells 

were able to grow into colonies, but none of them belongs to myxobacteria. However, if co-cultured 

with unpackaged myxobacterial cells, the entrapped single myxobacterial cells in beads were able to 

grow into embedded micro-colonies, determined by southern blot and further sequencing of 16S 

rRNA gene sequences. Different myxobacterial species/strains were able to trigger different 

myxobacterial groups. The beads were dissolved in a medium containing a high concentration of 

phosphate, and the released micro-colonies were transferred into normal growth medium to obtain 

purified myxobacterial single-cell clones. Using this protocol, we discovered some reported 

myxobacterial taxa. 

 

Biography 
Dr. Yue-zhong LI is a professor, vice-dean of the State Key Laboratory of Microbial Technology and 

School of Life Science of Shandong University. He received his PhD of Microbiology in Shandong 

University. Dr. Li’s major research interests are in myxobacteria, of their diversity, social behavior, 

ecology, adaptation, metabolisms and applications. He has published more than 40 papers and 

several patents related to the myxobacteria. He wrote two books titled “Genomics Researches and 

Bioinformatics” (2002) and “Microbial Technology of Pharmaceuticals” (2004) (both in Chinese). Dr. 

Li won the National Science Foundation for Distinguished Young Scholars of China in 2008. He also 

has a wide collaboration with scientists in China, USA, Australia, and France. 
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Chemical biology of new bioactive natural products from marine-derived microbes  
Haian Fu  

Department of Pharmacology, Emory University School of Medicine, Atlanta, USA 

haian.fu@gmail.com 
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Endophytic actinomycetes from Thai tropical plants: novel taxa, bioactive compounds and 
plant growth promoting agents  
Arinthip Thamchaipenet  

Department of Genetics, Faculty of Science, Kasetsart University, Bangkok, Thailand 

arinthip.t@ku.ac.th 

 

The prospect of this work is to discover diversity of actinomycetes residing inside endemic plants 

growing in tropical rain forest climates in Thailand. More than 60 Thai plants, including those of 

agriculturally, economically and medicinally important species, were explored. Streptomyces was 

found as a dominant genus following by Microbispora, Micromonospora and Actinomadura. 

Polyphasic taxonomic study of those isolates revealed high number and diversity of novel taxa. So 

far, a new genus and four new species have been validated including Actinophytocola oryzae gen. 

nov., sp. nov., isolated from root of Thai glutinous rice plants; Actinoallomurus oryzae sp. nov. 

isolated from root of Thai jasmine rice plants; Kineococcus gynurae sp. nov. isolated from a Thai 

medicinal plant, Gynura pseudochina DC. var. hispida Thwaites; Pseudonocardia acaciae sp. nov. 

and Actinoallomurus acaciae sp. nov. isolated from wattle tree, Acacia auriculiformis A. Cunn. ex 

Benth. Further characterization of some other novel species particularly those of Streptomyces are 

under way. Moreover, these endophytes carried anti-phytopathogenic activities of both bacteria and 

fungi and showed characteristics of plant growth promoting bacteria such as production of 

siderophores that chelate iron, solubilization of phosphorus, and synthesis of phytohormones such 

as IAA. Therefore, these endophytic actinomycetes have high potential as a new source of plant 

growth promotion and plant pathogenic protection that can be further developed as 

biocontrol/biofertilizer agents. Furthermore, novel bioactive compounds have been currently 

discovered from these endophytic actinomycetes. It now appears that these enormous, relatively 

untapped sources of plant diversity in Thailand could be sources of endophytic actinobacteria that 

are full of genetic diversity and are the good resources for finding novel species, novel bioactive 

metabolites and plant growth-promoting agents. Further study to understand plant-actinomycete 

interaction may lead to the application of endophytic actinomycetes to improve agricultural products 

and develop medicinal applications. 
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Microbial metabolites and their applications in drug formulation and discovery 
Chandrakant Kokare  

Department of Pharmaceutics and Pharmaceutical Biotechnology, Sinhgad Institute of Pharmacy, 
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kokare71@rediffmail.com 

 

The marine environment has proven to be a rich source of both biological and chemical diversity. 

The potential of marine organisms for commercial development impinges on virtually every area of 

biotechnology. Marine microorganisms have recently emerged as a rich source for the isolation of 

industrial bioactive molecules. While much of the focus to date has centered on terrestrial based 

microbial ecosystems, it is clear that the marine environment has enormous microbial biodiversity 

that remains largely unstudied. Marine microbes are both extremely abundant and diverse. The 

abilities of marine isolate from different coasts of India to produce industrial important metabolite 

such as antibiotics, biosurfactants, amylase, protease, lipase, chitinase, and cellulose were 

examined. These metabolites and enzymes are widely used in the industry for the manufacture of 

pharmaceuticals, foods, beverages and confectioneries as well as in textile and leather processing, 

and waste water treatment as well. The surfactants isolated from natural sources have wide 

applications in drug formulation and development. The optimum activity of marine bacterial enzymes 

usually occurs at high salinity, making these enzymes utilizable in many harsh industrial processes, 

where the concentrated salt solutions used would otherwise inhibit many enzymatic transformations. 

In addition, most marine bacterial enzymes are considerably thermotolerant, remaining stable at 
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room temperature over long periods. The isolated enzyme proves the diverse nature of the marine 

environment as the protease and amylase showed optimum activity at 11% NaCl concentration and 

it can tolerate up to 17% NaCl. The enzyme also showed optimum activity at alkaline pH and 

thermostable nature which can tolerate up to 800C for 48 min and retain almost 70% activity. The 

isolated metabolites show significant stability towards organic solvent, oxidant, surfactant and 

detergent. It is anticipated that the organic solvent and detergent tolerant enzyme isolated will be 

applicable as catalysts for reaction in the presence of organic solvents and detergents. The organic 

solvent stability of these metabolites makes them as unique candidate to catalyze the peptide 

synthesis and application in eco friendly approach for the bioconversion process as well. The topical 

formulation of protease enzyme isolated from marine species offers the application in 

pharmaceutical for wound healing.  

 

Biography 
Chandrakant Kokare is the Professor and Head in Dept. of Pharmaceutics and Pharmaceutical 

Biotechnology in Sinhgad Technical Education Society, Sinhgad Institute of Pharmacy, Pune, India. He 

received his Ph.D. in 2005 entitled ‘Studies on Antibiotics from Marine Actinomycetes’ from University 
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School of Biology, University of Newcastle upon Tyne, England and as a Visiting Professor in Institute 

of Microbiology, Chinese Academy of Sciences, Beijing, China. Dr. Kokare is the author of four books 
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more than 50 papers. He has received prestigious ‘Young Teacher Career Award, 2005-2006’ from 

AICTE, Govt. of India. Recent research activities in the lab are focused on Isolation, preservation and 
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and evaluation of transdermal drug delivery of some pharmaceuticals. 
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Discovering pesticide leading compounds from marine derived microbes  
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Exploring microbial chemical diversity  
Rob Capon  
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Natural products represent a pre-assembled pool of molecular diversity, pre-optimized and 

pre-purposed by evolution for ecological value, and by inference pharmacological potential. 

Knowledge of this chemistry, rich in unprecedented carbon skeletons, heterocycles and functionality, 

provides insights into new bioactive chemical space (ecology, chemistry, biology, pharmacology) that 

can inspire the development of new therapeutic agents. This presentation will provide a brief 

account of some of our recent discoveries from Australian marine-derived microbes – including the 

polyketide heronamides, nocardiopsins, reveromycins and nocardiopyrone, the diketopiperazine 

nocardioazines, and pyrrolo-terpene heronapyrroles. 

 
Biography 
Prof Rob Capon received a PhD in organic chemistry from the University of Western Australia (1984), 

and following fellowships at Scripps Institution of Oceanography and the Australian National University, 

advanced from lecturer to Professor and Chair of Chemistry at the University of Melbourne (1988-2002). 

In 2003 he relocated as a Professorial Research Fellow to the Institute of Molecular Bioscience at The 

University of Queensland. An internationally recognized expert, educator and author (>180 publications) 

in the field of natural products and organic chemistry, chemical ecology, chemical education and 

biodiscovery, Prof Capon and his team have isolated, identified and studied >2000 novel metabolites 

from Australian terrestrial and marine plants, invertebrates and microbes, spanning tropical, temperate 

and Antarctic ecosystems. Many of these natural products possess unprecedented carbon skeletons, 

heterocycles and functional groups, and exhibit potent and selective biological properties that have seen 

them evaluated for biomedical and agrochemical applications. 

 

 

14:20-14:40 

The findings of staining flagella in clinical strains  
Hai-Ying Gu  
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Many bacterial species are motile, accomplished mostly by means of flagella. In general, non-motile 

bacteria do not possess flagella. The motility test is used indirectly to denote the presence of bacterial 

flagella. Bacterial flagella are normally too thin to be directly seen under the light microscope. Since the 

width of individual bacterial flagella lies below the limits of resolution for transmission light microscopy 

(flagella are 14-28 nm in diameter, the normal limit of resolution of light microscopy is ~200 nm.). More 

details about the bacterial flagella is obtained by electron microscopy. For those who do not have access 

to electron microscopy, bacterial flagella can be observed with the ordinary light microscope .The flagella 
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stain allows visualization of bacterial flagella by the light microscope. Almost flagella stains employs 

tannic acid and the dye forming a colloidal precipitate that when absorbed by the flagellum causes it to 

increase in diameter and become colorized, thus bacterial flagella can be observed via the light 

microscopy. In theory the Flagella stain instead of the motility test is used to classify bacteria on the basis 

of flagella arrangement and number on the cell, it has been thought especially useful in providing 

taxonomic and identifying information about certain bacteria. Robert Koch devised a technique for 

staining bacterial flagella in 1877, several methodologies for staining bacterial flagella were described, 

including the Leifson method, and it’s modification, the Ryu methods as well as silver-platingmethods. 

More recently the NanoOrange (a fluorescent protein stain) has been used to visualizing bacterial 

flagella by light microscopy, However, staining and visualizing the bacterial flagellum in the clinical 

laboratory has always been somewhat difficult, no easy or constantly reliable method is yet available . 

Flagella are sheared off easily by drying and mechanical forces. The flagella stain is finicky because 

many variables affect the outcome: growth conditions age of the bacterial culture, preparation of smear, 

quality of staining solutions .The flagella stain is a puzzle. 

 

In this paper, an optimal method for visualizing bacterial flagella with the silver-plating is described. It 

is a fast, simple procedure with the stable mordant and provides excellent results. Using this method, 

315 strains of 26 genera 41 species were demonstrated for bacterial flagella. Pseudomonas 

aeruginosa possesses 1-2 polar flagella. The amphitrichous flagella in 31 strains of Helicobacter 

pylori were observed also by this method. 

 

Biography  
Haiying Gu is a Professor of School of Medicine of Ningbo University. He received his PhD from the 

Department of Medical Microbiology, Jilin University. His interests focus on clinical microbiology and 

taxonomy to standardize the description of bacterial isolates. He isolated 4 new strains from blood, 

sputum and gastric biopsies of patients. He developed a new silver-plating method for staining 
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1650 H.pylori strains of dyspeptic patients. His current research includes Helicobacter pylori 

virulence and antimicrobial resistance. He is currently Chairman of Clinical Microbiology Division of 

Chinese Society for Microbiology. 
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Colour grouping and bioactivity of Streptomyces: Dereplication based on computer-assisted 
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Members of streptomycetes are prolific producers of commercially important bioactive natural 

products. Streptomyces isolates, obtained from semi-arid/arid regions of India, were dereplicated by 

numerical analyses based on information obtained from the following data: (1) Manually-coded 

colour of aerial and substrate mycelia, diffusible pigments, melanin production, spore-chain type, 

carbon utilization and bioactivity against selected bacteria and fungi. (2) Computer-assisted colour 

coding of aerial and substrate mycelia, diffusible pigment colour and melanin production (converted 

to their respective RGB values using PIXIE software) along with respective bioactivity profile. (3) 

Computer assisted colour coding without bioactivity data. (4) Bioactivity values only. Dendrograms 

were generated based on Euclidean distances using the UPGMA algorithm. Fourteen isolates with 

promising bioactivity were found to fall broadly into similar cluster groups regardless of the 

combination of data used. The results suggest that computer-assisted delineation of Streptomycetes 

is possible using minimum number of data sets for studies on systematics and can serve as the 

preliminary step during dereplication. 

 

 

Young Scientist Forum: 2 
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The synthesis of hydroxyectoine was mediated by ectoine hydroxylase in halophilic 
bacterium Halomonas ventosae DL7 
Daochen Zhu  

Biofuels Institute, School of the Environment, Jiangsu University, Zhenjiang 212013, Jiangsu, China 

dczhucn@hotmail.com  

 

Co-author(s): Xie Rongrong, Chen chunrun, Sun Jianzhong 

 

To cope with a variety of high osmotic environments, halophilic and halotolerant bacteria developed a 

strategy to accumulate a particular class of highly solutbe, small molecular organic compounds which 

named compatible solutes. Among compatible solutes, ectoine and its hydroxylated derivative, 

hydroxyectoine are one of the most widely produced solutes. And ectoines are increasingly concerned 

for their superior function on the enzyme, nucleic acid and cell wall protective ability against a variety of 

stress factors such as heating, freeze-thawing and freeze-drying. The OH group of hydroxyectoine can 

partly replace the lost of water molecules from hydrate shell to further stabilize the native structure of the 

biopolymers compare to ectoine. In addition, hydroxyectoine could increase enzymetic reactivity which 

could be used in the biofuels filed to increase the output of ethanol. Moderately halophilic bacterium, 

Halomonas ventosae DL7, which was isolated from Dalian saltern, China, displays an ability to 

synthesize a large amount of ectoine as well as minor hydroxyectoine to cope with the hyperosmolality 
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(30 , 2-3M NaCl). The synthesized amount of hydroxyectoine significantly increased in strain DL7 

when subjected to heat stimulation (37-42 , 2-3 M NaCl). Hydroxyectoine was directly converted from 

ectoine mediated by the ectoine hydroxylase, and the hydroxylase gene sequence was obtained by 

PCR from DL7 and sequenced (GU324094). Further, the activity of ectoine hydroxylase of strain DL7 

cells in vitro was determined at 30 to 42 , result showed that the thermo-stress conduce the weak 

enzyme activity (Table. 1). To detect the supplementation effect of ectoine or hydroxyectoine on the 

growth of strain DL7, cells were grown in nutrient medium in present of high salinity (2-2.7 M NaCl) with 

1 mM ectoine or hydroxyectoine, result showed that cells have similar growth level under 30 , and 

hydroxyectoine more effective to promoted the growth of strain DL7 cells than ectoine at 42 , the optical 

density of hydroxyectoine showed 1.5 times higher than ectoine after 24 h of incubation (Fig. 1). These 

finding indicate that the alteration of temperature instead of salinity stress obviously stimulated the 

expressing amount of ectoine hydroxylase. In a conclusion, hydroxyectoine plays an important role to 

cooperation with ectoine together as thermo- and osmo-protectants in strain DL7 to cope with extreme 

environment, and our data elucidated that hydroxyectoine protected cells more effectively than ectoine 

at high incubation temperature, such as 42 .  

 

References: 
[1] Kunte H. J.: Osmoregulation in bacteria: compatible solute accumulation and osmosensing. 

Environ. Chem., 3, 94-99 (2006). 

[2] Roberts M. F.: Organic compatible solutes of halotolerant and halophilic microorganisms. Saline 

Systems, 1, 5 (2005). 

[3] Lippert K., and Galinski E. A.: Enzyme stabilization by ectoine-type compatible solutes: protection 

against heating, freezing and drying. Appl. Microbiol. Biotechnol., 37, 61-65 (1992). 

[4] Louis P., Truper H. G., and Galinski E. A.: Survival of Escherichia coli during drying and storage in 

the presence of compatible solutes. Appl. Microbiol. Biotechnol., 41, 684-688 (1994). 

[5] Furusho K., Yoshizawa T., and Shoji S.: Ectoine alters subcellular localization of inclusions and 

reduces apoptotic cell death induced by the truncated Machado-Joseph disease gene product with 

an expanded polyglutamine stretch. Neurobiol. Dis., 20, 170-178(2005). 
 

TABLE 1. Ectoine hydroxylase ( cell free extract) activity from DL7* 

Reaction temperature (℃) NaCl (Mol) Activity (Unit) Protein (mg) 

30 0 43.7 916.5 

42 0 29.5 920.3 

30 (1M NaCl) 1 42.1 918.4 

*Cells free extract were prepared from 20g cells pellets grown in 3 M NaCl at 30℃ 
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15:35-15:50 

Use of multilocus sequence analysis for streptomycete systematics and delineating 
intraspecific diversity in terms of both taxonomy and biosynthetic potential   
Xiaoying Rong 

Institute of Microbiology, Chinese Academy of Sciences, Beijing, China 

rxy568@126.com 

 

The genus Streptomyces remains a focus of systematics research, not only because 

streptomycetes are still a promising source of commercially significant compounds, but also 

because of taxonomic difficulties within the genus caused by the large number of isolates and 

insufficient species definition. The ubiquitous existence in natural environments and multifarious 

functional activities also make species of this genus with more concern. Recently, it has been 

strongly proposed that ecological aspects of bacteria should be considered and included in the 

definition of prokaryote species, approaches that with high resolution by linking genetic diversity with 

ecology and evolutionary theory are thus needed to make the functional interpretation of 

sequence-based systematics straightforward. Multilocus sequence analysis (MLSA) has been 

shown of promising potential for refining the bacterial systematics for its lab-to-lab portability and the 

demonstrated efficiency of inter- and intra-species resolution. We developed a pilot streptomycete 

MLSA scheme using S. griseus 16S rRNA gene clade as a model in our previous study, and showed 

its promising potential for refining the Streptomyces phylogeny (Guo et al. 2008). In the present 

investigation, in order to evaluate the practical significance of MLSA as a valuable alternative for the 
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identification and classification of streptomycetes to the species level, further multilocus sequence 

analysis of clades of S. albidoflavus, S. griseus, and S. hygroscopicus were examined. The results 

demonstrated that MLSA of five housekeeping genes (atpD, gyrB, recA, rpoB and trpB) is better 

than the previous six-gene scheme, as it provides equally good resolution and stability and is more 

cost-effective; MLSA using three or four of the genes also shows good resolution and robustness for 

differentiating most of the strains and is therefore of value for everyday use. Compared with 16S 

rRNA gene, which found to be more appropriate for discrimination of (moderately) far related 

streptomycetes, MLSA is more suitable for discriminating strains that show >99% 16S rRNA gene 

sequence similarity. Representative strains with different MLSA evolutionary distances in the 

five-gene tree of all tested clades were selected for DNA-DNA hybridization (DDH) analysis. The 

results revealed a high correlation between MLSA and DDH, and the 70% DDH value for current 

species definition corresponds to a five-gene MLSA distance of 0.007. There is evidence that the 

three tested clades form distinct centers of taxonomic variation in both the 16S rRNA gene and 

five-gene trees, the five-gene MLSA distance of 0.007 thus could be considered as the species 

cut-off for the whole Streptomyces genus. It is concluded the MLSA procedure can be a practical, 

reliable and robust alternative to DDH for the identification and classification of streptomycetes at 

the species and even the strain level, suggesting that species with five-gene sequence distances ≤ 

0.007 in this genus should be assigned to the same genomic species. Strain ‘S. pratensis’ AS (now 

CGMCC) 4.1868 was shown to be misclassified as it was located in the five-gene tree far from those 

species that presented identical 16S rRNA sequences with ‘S. pratensis’. In the 23S rRNA gene tree, 

‘S. pratensis’ strains formed a different cluster that can be equated with a distinct species status, 

demonstrating again that MLSA can avoid the vagarious of a single-gene approach and be a 

valuable alternative for creating and maintaining operational protocols for the Streptomyces species 

assignment. The great congruence observed for the topologies between the constructed genomic 

related trees based on fifty core genes and five-protein coding genes from known Streptomyces 

genomes further confirmed this. Six endophytic S. griseus isolates and two reference strains 

possessing obvious antagonistic activities and identical 16S rRNA gene sequences were also 

subject to MLSA using housekeeping and KS-AT genes respectively, as well as to KS-AT 

fingerprinting and antimicrobial assay. A good congruence between the resulting phylogenies based 

on different datasets indicates that the diversity unravelled by MLSA to a great extent could predict 

the overall diversity of secondary metabolic potential of the strains, and further sustains that the 

MLSA scheme could provide a base framework to bridge the taxonomic relationship and functional 

diversification of streptomycetes for a better understanding of both their evolution and ecology. We 

believe that the MLSA scheme will come to be a trend for both the systematic research and 

functional investigation of streptomycetes, and is feasible for successful delimitation of the 

functionally distinct players within a streptomycete community and for construction of a theory-based 

taxonomy to develop both ecology and bioprospecting of these ubiquitous microorganisms with 

impressive bioactive natural metabolites.  
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Novel Micromonospora species defined by multilocus sequence analysis and DNA-DNA 
Hybridization  
Lorena Carro  

University of Salamanca, Salamanca, Spain 

lcg@usal.es  

 

There has been a huge increase in the description of novel Micromonospora species isolated from 

different ecosystems including terrestrial, marine and freshwater environments. However, with a few 

exceptions, most studies refer to the isolation of single isolates. It was recently reported that 

Micromonospora inhabits the intracellular tissues of nitrogen fixing nodules of wild Lupinus 

angustifolius plants collected in different geographic locations (Trujillo et al., 2010). In this work, we 

isolated strains of Micromonospora from Pisum sativum nodules and the rhizosphere collected in 

two different regions (Zamora and Salamanca, Spain) to determine the presence of common 

species between the two samples. For identification at the species level, we designed a multilocus 

sequence strategy which was evaluated by DNA-DNA hybridization. The studies were completed 

with chemotaxonomic and phenotypic data. Micromonospora strains were isolated from surface 

sterilized nodules of Pisum sativum plants on YMA agar and from rhizosphere of these plants on 

YMA, Casein-starch and humic acid agars. The genetic diversity of the isolated strains was 

analysed by ARDRA profiles using the Pearson moment UPGMA method. Primers were designed to 

amplify and sequence the 16S rRNA, gyrB, recA, rpoB and atpD genes of representative strains and 

33 type strains representing validly published species. Individual and concatenated phylogenetic 

gene analysis was carried out using the Mega 4 and ARB software. Analysis of polar lipids, 

peptidoglycan, fatty acid, menaquinone and whole cell sugar composition were also performed. 

Finally the strains were characterised for a set of physiological and morphological tests. Ninety-three 

Micromonospora strains were isolated from two locations (Zamora and Salamanca), 71 from 

nodules and 22 from the rhizosphere. ARDRA profiles distributed the strains in 12 clusters at the 

65% similarity level. The 16S rRNA phylogenetic tree revealed the polyphyletic nature of the genus 

Micromonospora. The strains were divided in two large groups containing both type strains and 

isolates and indicating the large diversity of the new strains in relation to the 42 currently recognized 

Micromonospora species; the groups were supported by 62 and 95% bootstrap values respectively. 

A conflicting point in this tree was found at the bottom of group B where the species 

Polymorphospora rubra was recovered in a clade together with M. pattaloongensis and M. pisi. 

Phylogenetic trees of individual gene sequences of the type strains were constructed to evaluate the 

resolution potential compared to the 16S rRNA gene tree. The highest variation was obtained with 

the gyrB gene phylogeny where all species were clearly resolved and also presented the longest 

distance banches in comprasion to the other genes analysed. The topology of the phylogenetic tree 

constructed with the concatenated genes was very similar to the one obtained with the individual 
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gees, however, this tree was most similar to the distribution observed in the gyrB gene tree. 

Physiological and chemotaxonomic analyses confirmed that the strains belong to the genus 

Micromonospora and also differentiated between the strains analysed. Finally, fourteen novel 

species were identified using this procedure; these results were further confirmed by DNA-DNA 

hybridization. 

 
 
16:05-16:20 

BIPES, a microbial diversity analysis method with higher throughput, better accuracy and 
lower cost than 16S pyrosequencing 
Hongwei Zhou 

Department of Environmental Health, Southern Medical University, Guangzhou, Guangdong, China 

biodegradation@gmail.com 

 

Determining 16S rRNA tags using 454 has become an important tool with many striking 

observations. The method determines ~1 M tags per run, with thousands of reads per sample using 

barcode technique. The short tag reads can be further analyzed with taxonomy independent 

(clustering into OTUs) or taxonomy dependent methods, obtaining detailed microbial community 

structure information. However, the method is still relatively costly and the sequencing errors can 

increase the diversity estimation. In addition, the bioinformatics tools cannot handle large datasets 

with high computational demand. We developed a barcoded Illmina paired end sequencing (BIPES) 

method with higher throughput (40~60 M reads per lane) and lower cost (1/50 per tag than 454) than 

the 454 method. In addition, the sequencing accuracy of 16S rRNA tags determined by BIPES is 

much higher than the 454, because the overlap step can screen many error sequences as a quality 

control. To analyze the million level tags determined by Illumina sequencing, we developed a two 

stage clustering (TSC) algorithms. The method can analyze large dataset on normal desktop 

computers, without the usage of workstation or computer clusters. The estimated OTU number is 

similar to existing good methods; therefore the million level tags determined by BIPES can be easily 

calculated. With the method, we analyzed 280 M tags from freshwater, intertidal wetland and marine 

sediments. The result showed that the freshwater sediment has the highest bacterial diversity, and 

each sediment has their special group of bacteria. In conclusion, the BIPES method is a convenient 

(only need to extract DNA and PCR), cost effective (10-20 $ per sample with thousands of 

sequences), high accuracy, and with user-friendly bioinformatic tools. With the BIPES, hundreds to 

thousands of samples can be determined with thousands or more tags per sample, and every 

microbiologist can analyze the large dataset in their lab. The method opens the door of microbial 

diversity world. 
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16:20-16:35 

Comparative genomics of actinobacteria revealed divergence hallmarks for different 
lineages  
Beile Gao  

Yale University, New Haven, United States 

beile.gao@yale.edu  

 

Previous comparative genomic studies have identified novel molecular makers for Actinobacteria, 

such as conserved indels (inserts or deletions) in protein sequences and whole proteins, that are 

distinctive characteristics of different lineages of this phylum at various taxonomic levels (viz. genus, 

family, suborder, phylum). These markers were proved very useful in delineating the taxon and 

understanding the actinobacterial phylogeny. During the past four years, the number of sequenced 

actinobacterial genomes has increased six times (127 vs. 19), which has greatly enriched the 

resource for studying the diversity, biology and evolution of Actinobacteria. The goal of this work is 

to update the actinobacterial phylogeny and identify more molecular markers that are unique to 

different lineages that have not been studied. In order to get a comprehensive view of 

actinobacterial phylogeny covering different lineages, especially for the newly sequenced species, 

we constructed phylogenetic tree for 111 actinobacterial strains based on concatenated sequence 

of 35 universally distributed proteins. Compared to the other trees, the bootstrap scores at most of 

the branch points are fairly high in this tree because of the large dataset of highly conserved proteins. 

17 previously defined major lineages (ranked as suborder in taxonomy) were clearly distinguished 

from each other. Among them, some form clusters which suggest their closer relationship. For 

example, Corynebacterineae and Pseudonocardineae form a well-defined cluster with a high 

bootstrap score 98, while Actinomycineae and Bifidobacterineae branch together, distinct from other 

clusters. Moreover, since many more new species from different genera were added into the 

analysis, the interrelationship between different lineages is much clearer, especially for some 

species whose phylogenetic positions were previously undetermined because of lack of close 

relatives. In addition to the 3 reported indels in 3 universal proteins (viz. CoxI, GluRS and CTP 

synthetase) that are specific to Actinobacteria, we have identified another 6 indels in various 

proteins that are uniquely shared by almost all actinobacteria except the deepest branch 

Rubrobacter. Besides, we have identified a number of indels in different proteins that are specific for 

certain subgroups within this phylum, such as: 2 indels that are specific to Corynebacterineae; 

another 2 indels that are unique to Bifidobacteriaceae. What’s more, we also identified indels that 

are shared by certain subgroups within this phylum, for example: indels that are uniquely found in 

species of Corynebacterineae, Pseudonocardineae and Micromonosporineae; indels that are 

exclusive to species of Micrococcineae, Bifidobacteriaceae and Actinomycycineae. These 

conserved indels provide additional molecular evidence for their clustering in phylogenetic trees and 

suggest their common origin. Further work is being carried out to identify more signatures that are 
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specific for other clades of Actinobacteria. Overall, these newly identified molecular markers can be 

used to distinguish different lineages that comprise the Actinobacteria phylum in clear molecular 

terms. In addition, the distribution pattern of these markers in various species also provides valuable 

information regarding the interrelationships among various lineages. Lastly, because of their 

specificities, further studies on these markers should lead to discovery of novel biochemical and 

physiological characteristics that are unique to different groups of Actinobacteria. 

 
 
16:35-16:50 

Exploring microbial diversity from genomics to metagenomics by high- throughput 
sequencing 
Bin Hu  

Beijing Genomics Institute, Shenzhen, Guangdong, P.R. China  

hubin@genomics.cn 

 

Co-author(s): Xiaoping Li  

 

Microbes are pervasive and essential in the ecosystem, and have at least 3.8 billion years of 

evolution. The microbial diversity is much more complexed than we expected. Even in the same 

species, great differences are found in the genomes of different strains. To study this, we sequenced 

118 strains of Yersinia pestis collected from different areas of china. Bioinformatics analysis 

revealed the difference among the strains of more than 2,000 single nucleotide polymorphisms 

(SNP). Now, BGI has been launching the project of 10,000 microbes sequence in order to build the 

microorganism life tree and improve the classification standard. However, Microorganism living in 

natural niches usually work together with huge species, 99% of which couldn’t be cultured in the lab. 

By the development of the high-throughput sequencing technology and metagenomics, it is possible 

to study the whole microbial community. In the study of the gut microflora of the type II diabetes 

patients, we assembled many draft genomes of the bacteria which whole genomes had been 

sequenced. There are many difference between the draft genome and the sequenced reference one. 

So, even the same microbial species, showed difference in their genomes from different 

environment. By comparing the gut microflora difference between Chinese and European population, 

we found that the same bacterial species present in different strains. By the metagenome and the 

high throughput sequencing development, we can not only sequence the genome of the culturable 

microbes, but also appreciate the diversity of the microbe which can’t be cultured. 
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Keynote 
 
 
17:50-18:20 

Publication isn’t guaranteed, but novel taxa are abundant  
Fred Rainey 

Department of Biological Sciences, Louisiana State University, Baton Rouge, USA  

frainey@lsu.edu 

 
Biography 
After completing a D.Phil at the University of Waikato, Hamilton, New Zealand in 1992, FA Rainey 

worked as a scientific officer in Northern Ireland in the Bacteriology Research Division before a 

postdoctoral position at the Centre for Microbial Diversity and Identification, University of 

Queensland, Australia. He then spent several years working in the Molecular Identification and 

Systematics Section at DSMZ and is currently the Associate Dean in Business, Administration and 

Research, Louisiana State University, LA. He is especially interested in exploring, culturing, and 

describing microbial diversity in extreme environments using classical and molecular microbiological 

approaches. He has contributed to the polyphasic description of novel taxa from environments such 

as arid and hyperarid lands, high arctic springs, pitcher plants, hazardous waste sites and off shore 

oil and gas platforms. 
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Poster Abstracts  
 

PS001 

Analysis of molecular systematics for fungal pleiotropic drug resistance (PDR) 
participating in regulation of drug efflux and multi-drug resistance  
Li Pu 

Nanjing Normal University 
cameo_2006@126.com 

 

Up to date, invasive fungal diseases (IFDs) remain a major cause of fungal infections in patients with 

acquired immunodeficiency syndrome and pose a major health management problem especially in 

organ transplant recipients. However, the specific drugs for anti-fungal infections are still limited. 

Nevertheless, the long-time usage of anti-fungal drugs will induce the strains having the multidrug 

resistance resulting in the failure of medical treatment. Previous studies have demonstrated that 

many factors are responsible for this phenomenon but the mutation or over-expression of multidrug 

efflux pumps is one of the main reasons for this drug resistance. In this study, based on PDR5 

(Pleiotropic drug resistance 5) protein sequence from Saccharomyces cerevisiae, we searched and 

obtained homologs of multidrug efflux pumps from currently occurred pathogenic fungi, model fungi 

and some of representatives of mammary species. The putative homologue PDR (An0771.4, with 

the highest identity of 54.8%) is a 168 kDa protein comprised of 1499 amino acid residues in 

A.nidulans. The open reading frame is disrupted by 7 short introns, 54 bp, 52 bp, 52 bp, 50 bp, 48 bp, 

47 bp and 47 bp in size. Protein analysis revealed two ABC-PDR-domain repeats embedded in two 

ABC2-membrane-domains at the N terminus, and a complete PDR-CDR-domain in the middle. By 

using blast comparison tool for conserved domains in NCBI, our data indicated that PDR belongs to 

a relatively conserved protein evolutionarily having the functional domains among fungi, indicating 

that the study for PDR in model fungi may insight in the function of PDR homologs in related 

pathogenic fungi, which may be helpful to understand the mechanism of multidrug resistance in 

invasive fungal diseases. Most notably, sequence similarities of putative PDR5 homologs in 

Aspergillus nidulans or Aspergillus fumigatus displayed low similarities of 10.27% and 10.85% 

respectively compared to Homo sapiens, suggesting PDR could be used as a good candidate for 

drug target with a high specificity and low toxicity in future.  

 

 
PS002 

Molecular and biochemical studies of beauvericin formation in Fusarium proliferatum 
LF061 
Tao Zhang 

Chinese Academy of Sciences Key Laboratory of Pathogenic Microbiology and Immunology, 
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Institute of Microbiology, Chinese Academy of Sciences, Beijing 100190, China;  

Graduate University of Chinese Academy of Sciences, Beijing 100190, China  

zhangt218@hotmail.com   

 

Co-author(s): Jintao Liu, Xiaopeng Jia, Ying Zhuo, Elizabeth Jane Ashforth, Mei Liu, Hong Gao, 

Lixin Zhang 

 

Beauvericin is a cyclohexadepsipeptide possessing strong antibiotic, insecticidal, and cytotoxicl 

activities in vitro, and also, exhibiting synergy capability with azoles in combination therapies[1]. It 

consists of three alternating residues of D-2-hydroxyisovalerate (D-Hiv) and N-methyl-L- 

phenylalanine (N-Me-L-Phe). The bea gene cluster, devoted to beauvericin biosynthesis, was 

isolated and characterized from the filamentous fungus Fusarium proliferatum LF061. Targeted 

inactivation of the F. proliferatum LF061 genomic copy of fpBeas abolished the capability of 

beauvericin production. Comparative sequence analysis of the FpBEAS beauvericin synthetase 

revealed enzymatic domains for the iterative synthesis of an enzyme-bound N-Me-dipeptidol 

monomer, intermediate from D-Hiv and N-Me-L-Phe. The FpBEAS beauvericin synthetase then 

creates the cyclic trimeric ester beauvericin from this intermediate in a recursive process. This work 

provides new insights into beauvericin biosynthesis and opens the door for beauvericin 

overproduction and creation of new analogs via biomolecular pathway engineering. 

 
 
PS003 

Isolation and systematis studies of novel sulfolobales strains from acidic terrestrial hot 
springs  
Takashi Itoh  

Japan Collection of Microorganisms, RIKEN BioResource Center, Wako, Saitama 351-0198, Japan 

ito@jcm.riken.jp  

 

In an attempt to explore novel thermophilic archaea in acidic terrestrial hot springs in Japan and the 

Philippines, we have successfully isolated and proposed several new genera of the thermophilic 

archaea, such as Thermocladium, Caldivirga and Vulcanisaeta in the order Thermoproteales, 

Caldisphaera in the order Acidilobales and Thermogymnomonas in the order Thermoplasmatales. In 

this paper, we show the isolation and preliminary taxonomic properties of some isolates that should 

represent new genera and new species in the order Sulfolobales. Through the isolation study, 185 

strains of the thermophilic archaea have been isolated so far, and 131 strains were classified into 

the order Sulfolobales. The 16S rRNA based phylogenetic analysis showed that there were at least 

two new genera and three new species in this order. One possible new genus (Genus 1) was distantly 

related to the hitherto known genera, and rather close to uncultured Sulfolobales clones detected from 
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Lassen Volcanic National Park, USA. Taxonomic studies on two representative strains, IC-088 and 

IC-134, revealed that it housed phenotypically different species: strain IC-088 was strictly anaerobic 

growing optimally at 85 oC (Tmax, 90 oC) and pH 3.5, while strain IC-134 facultatively aerobic growing 

optimally at 75 oC (Tmax, 80 oC) and pH 3.0. The former was an autotroph growing under a H2-CO2 

gas atmosphere (4:1, v/v; 100kPa), whereas the latter was an obligate heterotroph. The DNA G+C 

content of the two strains was 49-51mol%, which was higher than those of know Sulfolobales species 

(33-46 mol%). Among candidates for new species of known genera, one group (represented by strains 

IC-006 and IC-007) was closely related to Sulfolobus metallicus, but it can be differentiated to each other 

by several growth characteristics (e.g., growth temperature, ability of autotrophic growth) and low 

DNA-DNA hybridization values. Sulfolobus metallicus and the two isolates form an independent lineage 

and have higher DNA G+C content values (38-41 mol%) and lower optimal growth temperatures (65-70 

oC) among the currently known Sulfolobus species: therefore, they could be transfer to a separate new 

genus. In addition to the isolates described above, another group would represent a new genus in the 

radiation of Sulfolobus/Sulfurisphaera/Stygiolobus cluster, or new species in the genus Acidianus or 

Metallosphaera. Although most of these isolates have not been fully characterized yet, taxonomic 

studies on them would be helpful in the evaluation of the current taxonomic structure of the order 

Sulfolobales. 

 
 
PS004 

Persulfide modification of the ThiI homolog in the methanogenic archaeon 
Methanococcus maripaludis 
William Barnaby Whitman  

Department of Microbiology, University of Georgia 

whitman@uga.edu 

 

ThiI in Escherichia coli is a rhodanese-like domain-containing protein and participates in the sulfur 

transfer for the biosynthesis of 4-thiouridine (s4U ) and thiamine. ThiI homologs are encoded in most 

archaeal genomes, although they have not been biochemically characterized. Most of the archaeal 

homologs lack the C-terminal rhodanese-like domain, which is essential for the sulfurtransferase 

activity in E. coli. A ThiI homolog (MMP1354) is encoded in the Methanococcus maripaludis genome. 

It consists of an N-terminal ferredoxin-like domain (NFLD), a thiouridine synthase-RNA 

methyltransferase-pseudouridine synthase domain (THUMP), and a PP-loop ATP pyrophosphatase 

domain. The recombinant MMP1354 was cloned and expressed in E. coli and purified. The purified 

protein catalyzed the sulfur transfer from thiosulfate to cyanide in vitro. In a single-turnover reaction 

with thiosulfate as the sulfur donor, a persulfide enzyme adduct was generated. The persulfide 

modification was further identified by mass spectrometry and located at Cys79 in the first β-strand of 

the THUMP domain. This study demonstrated the first cysteine persulfide modification in the strictly 



 

88 

anaerobic methanogenic archaea. Mutagenesis of the M. maripaludis thiI did not affect the growth 

with either sulfide or elemental sulfur as the sulfur source, suggesting that it was not an essential 

gene under the tested growth conditions. Moreover, this mutant did not require exogenous thiamine 

for growth, suggesting that, in contrast to the E. coli homolog, thiI in M. maripaludis was not required 

for thiamine biosynthesis. However, this mutant did not form s4U in its tRNA, indicating that thiI was 

required in vivo for the biosynthesis of s4U.     

 
 
PS005 

Transition of microbial communities during the development of an anaerobic digester on 
carrot wastes 
William Barnaby Whitman  

Department of Microbiology, University of Georgia 

whitman@uga.edu 

 

Anaerobic digestion is used for the conversion of organic wastes into biogas and requires a diverse 

microbial population. Although anaerobic digestion has been studied intensively for greater than 50 

years, knowledge about the microorganisms involved is still very limited. To learn more about these 

microbes, a microbial community for the conversion of carrot wastes to biogas was developed from 

inocula obtained from natural environmental sources. The changes in the microbial populations 

during three successive enrichments of the biogas-forming community were monitored by 

pyrosequencing of the 16S rRNA gene. As the community adapted from a diverse natural 

community to a specific community with a definite function, the diversity decreased drastically. The 

most abundant microorganisms in the adapted community were of very low abundance or not 

detectable in the DNA extracted from the initial inocula. After the enrichment, the major bacterial 

groups found in the anaerobic digester were Bacilli (31% - 45.3%), Porphyromonadaceae (12.1% - 

24.8%) and Spirochaetes (12.5% - 18.5%). The archaeal population was mainly represented by a 

single OTU that was 99.7% similar to Methanosarcina mazei. One enrichment with low methane 

production possessed a much different microbial population, indicating the importance of the 

balance in the microbial population for quantitative biogas production. 

 

 

PS006 

“Mooreales” a new order of alkaloid-producing bacteria in the phylum Bacteriodetes 
Eun Ju Choi 

La Jolla Scripps Institution of Oceanography, South of Korea 

e1choi@ucsd.edu 
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In the course of screening bacteria cultured from marine sediments, two strains of bacteria forming a 

novel order within the phylum Bacteroidetes were identified. The first strain (CNX-216) was cultured 

from a marine sediment sample collected inside the fringing reef at Palmyra Atoll, in the Northern Line 

Islands. This site is more than 1,609 km from Hawaii and represents one of the most remote, shallow 

water marine ecosystems on the planet. Strain CNX-216 produced orange, umbonate colonies on 

R2A and Nutrient agar. Phylogenetic analysis of the 16S rRNA gene sequence clearly placed 

CNX-216 in the phylum Bacteridetes, however it did not show any close relationship to the four most 

closely related orders; “Sphingobacteriales”, “Bacteroidales”, “Flavobacteriales” and Cytophagales. 

Detailed taxonomic analyses are currently underway to formally propose the new order “Mooreales”. 

Subsequent cultivation efforts using marine sediments collected near Catalina Island, off Southern 

California, led to the isolation of a second strain from the phylum Bacteroidetes, (CNU-914). Although 

the two strains only share 85% 16S rRNA gene sequence identity, they both fall within the proposed 

order “Mooreales”. It is proposed that each represents a distinct family within this order. Phenotypically, 

both strains are sticky, aerobic, Gram negative curved rods. Chemical analyses of fermentation 

extracts revealed that both strains produce the same new series of alkaloids, which may be a 

characteristic of strains in this order. Phylogenetic and chemical analyses provides clear evidence that 

these strains represent significant new taxonomic diversity within the phylum Bacteroidetes and 

highlight the importance of using traditional, agar-based approaches to isolate previously uncultured 

bacteria. Once in culture, these bacteria can provide an important resource for the discovery of novel 

secondary metabolites.  

 

 

PS007 

Isolation and activity assessment of actinomycetes from rhizosphere Soil of mangrove 
plant Acanthus ilicifolius 
Yili Tang 
The Institute of Tropical Bioscience and Biotechnology, Haikou, Hainan, China, 571101 

224@hotmail.com 

 

A total of 162 actinomycete strains were successfully isolated from rhizosphere soil of mangrove 

plant Acanthus ilicifolius collected from Danchang and Touyuan in Wengchang of Hainan Province. 

The 16S rRNA gene sequence analysis showed that they belong to 7 genera, 5 families, with 

Micromonospora as predominant genus, followed by Streptomyces and Actinomadura. These 

rhizosphere actinomycete strains were fermented using four different liquid media and assayed 

against Staphylococcus aureus, Candida albicans, Pseudomonas eruginosa and Methicillin- 

resistant Staphylococcus aureus (MRSA). The result showed that the bioactivity of Streptomyces 

was more stable than the other genus. Sodium chloride tolerance and potential nitrogen-fixing were 

detected for these strains. 
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Isolation and physiological characteristics of endophytic actinobacteria from Tibetan 
medicinal plants 
Yuqin Zhang 

The Institute of Medicinal Biotechnology, Chinese Academy of Medical Sciences, Beijing, China, 

100050 

zhyuqin@126.com 

 

Co-author(s): Hui-Jing Du, Xiao-Mei Fang, Yu-Zhen Wei, Qiu-Ping Li, Jing-Su, Hong-Yu Liu, Yu-Qin 

Zhang, Li-Yan Yu 

 

Just as it was indicated by the annual review of the journal of Microbiology at the end of the year 

2009 that “plant endophyte becomes one of hot topics in the current microbiological study in china”, 

more and more endophytes were isolated, purified and characterized in recent studies. In order to 

gather endophytic actinobacteria from Tibetan medicinal plant tissues, the effective 

surface-sterilization procedure was set up, three different pretreatment techniques were employed 

and eight specific isolation media were selected. As a result, almost 1100 purified bacterial strains 

belonging to 33 genera were obtained, among which there were 24 actinobacterial genera, 

accounting for 72.7% among the bacteria. According the published references, the actinobacterial 

isolates belonging to 15 rare actinobacteria genera had not been found from other environments 

except for plant tissues, and 11 potential novel species of endophytic actinobacteria were 

discovered. Physiological characteristics examined using Biolog GEN III MicroPlates (Biolog Inc.), 

API 50CH and API ZYM kits (bioMeriéux) showed there were not significant differences on 

physiological properties among the strains from different plants. 

 

 

PS009 

Isolation and characterization of a new Salimicrobium species from salted hides 
 

Rafael R. de la Haba 
Department of Microbiology and Parasitology, Faculty of Pharmacy, University of Sevilla, 41012 

Sevilla, Spain 

Division of Plant Diseases and Microbiology, Department of Biology, Faculty of Sciences and Letters, 

Marmara University, 34722 Istanbul, Turkey 

rrh@us.es 

 

Co-author(s): Pinar Yilmaz, Cristina Sánchez-Porro, Meral Birbir, Antonio Ventosa 
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The genus Salimicrobium, within the phylum Firmicutes, was proposed in order to accommodate a 

new species, Salimicrobium luteum as well as to transfer the two species previously described, 

Marinococcus albus and Bacillus halophilus, to the genus Salimicrobium, as Salimicrobium album 

and Salimicrobium halophilum, respectively. Later, another species was described within this genus: 

Salimicrobium flavidum isolated from a marine solar saltern of the Yellow Sea in Korea. Recent 

studies focused on the determination of the microbial diversity of salted hides have permitted to 

isolate a great number of strains. Two of them, 29CMIT and 53CMI, closely related to the genus 

Salimicrobium, have been studied in detail. The taxonomic position of these two new isolates was 

determined using a polyphasic approach as recommended in the proposed Minimal Standards for 

describing new taxa of aerobic, endospore-forming bacteria. Both strains were Gram-positive, 

moderately halophilic and non-endospore-forming cocci. Cells were non-motile, strictly aerobic, 

growing in the presence of 3-25 % (w/v) NaCl (optimum at 7.5-12.5 % [w/v] NaCl), at pH 5.0-10.0 

(optimum at pH 7.5) and at temperatures between 20-40 ºC (optimum at 37 ºC). Phylogenetic 

analysis based on 16S rRNA gene sequence comparison showed that both strains exhibited a 

similarity of 98.7 % and were closely related to species of the genus Salimicrobium. Strains 29CMIT 

and 53CMI shared 16S rRNA gene sequence similarity values of 97.8 % and 97.8 % with 

Salimicrobium album DSM 20748T, 97.8 % and 97.7 % with Salimicrobium halophilum DSM 4771T, 

97.7 % and 97.9 % with Salimicrobium flavidum ISL-25 T, and 97.6 % and 97.7 % with Salimicrobium 

luteum BY-5T, respectively. The DNA G+C content was 50.7 and 51.5 mol% for strains 29CMIT and 

53CMI, respectively. The DNA-DNA hybridization between both strains was 98 %, whereas the 

values between strain 29CMIT and the species Salimicrobium album CCM 3517T, Salimicrobium 

luteum BY-5T, Salimicrobium flavidum ISL-25T and Salimicrobium halophilum CCM 4074T were 45 %, 

28 %, 15 % and 10 %, respectively, showing unequivocally that strains 29CMIT and 53CMI constitute 

a new genospecies. The major cellular fatty acids were anteiso-C15:0, anteiso-C17:0, iso-C15:0 and 

iso-C14:0. The main respiratory isoprenoid quinone was MK-7, although small amounts of MK-6 were 

also found. The polar lipids of the type strain consisted of diphosphatidylglycerol, 

phosphatidylglycerol, one unidentified phospholipid and one glycolipid. The peptidoglycan type was 

A1γ, with meso-diaminopimelic acid as the diagnostic diamino acid. According to the polyphasic 

characterization, strains 29CMIT and 53CMI represent a novel species of the genus Salimicrobium, 

for which the name Salimicrobium salexigens sp. nov. is proposed. 

 

 

PS010 

The diversity of bacteria isolated from glycyrrhiza nodules in northwestern China 
Li Li 
Xinjiang Institute of Ecology and Geography Chinese Academy of Sciences, Urumchi, Xinjiang, 

China, 830011 

lily.bobo@yahoo.com.cn 
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China is one of the countries where land degradation is the most serious in the world. The degraded 

soil area, caused by water erosion, wind erosion and salinization cover approximately 41.7% of the 

land area. These regions are characterized by low rainfall, long dry seasons, high evaporation, and 

soils with low contents of organic matter. In these soils most plants do not grow well. Glycyrrhiza spp. 

(liquorice) are leguminous species that are able to grow in degraded soils of arid and semiarid 

regions. In China, Glycyrrhiza is called the king of herbs. In traditional medicine, it has been used to 

treat hepatitis, cancer, and blood disorders. It has also been thought to the improve immune system 

and reduce side effects caused by chemotherapy. Glycyrrhiza is used in the food, beverage, and 

cosmetics industry. Glycyrrhiza species are also salt-tolerant and therefore suitable for cultivation in 

salt-affected soils. They can provide their own nitrogen in symbiosis with rhizobia. Medicinal herbal 

plants are normally collected from the wild, but recently Glycyrrhiza species have also been 

cultivated, for example, G. uralensis in China and G. glabra in Europe. When grown in new areas, it 

is important to ensure that the plants have access to effective and stress-tolerant rhizobia. To exploit 

rhizobial and endophytic bacteria in agriculture, 159 bacteria were isolated from surface-sterilized 

root nodules of wild perennial Glycyrrhiza legumes (G. uralensis 99 strains, G. glabra 26 strains, G. 

inflata 2 strains, G. squamulosa 8 strains, G. eurycarpa 4 strains, unknown species 20 strains) 

growing on 40 sites on northwestern China. AFLP fingerprints showed that there is a great diversity 

within the rhizobial (symbiotic) and endophytic bacteria. At the similarity level of 50%, the strains 

were divided into seven genomic groups and four single unclustered strains. At 60% similarity level, 

the seven groups were further divided into twenty-three subgroups. Sequencing of partial 16S rRNA 

gene revealed that the majority of the strains belonged to the genus Mesorhizobium (36%). Other 

genera tentatively recognized were Sinorhizobium (13%), Rhizobium (11%), Agrobacterium (10%), 

Paenibacillus (18%) and other bacteria (12%). All representative Mesorhizobium strains formed 

nitrogen-fixing nodules on G. uralensis and G. glabra, whereas Rhizobium and Sinorhizobium strains 

induced small, white and ineffective nodules on these two plants tested. To get a better overview 

about speciation of rhizobia, we will perform multilocus sequence analysis of core genes (e.g. recA, 

rpoB and thrC). Symbiotic genes (nodA, nodC and nifH) will be sequenced to look for host specificity 

determinants among the diverse Glycyrrhiza nodulating species. 
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The bacterial community of the Lion Head hot spring mats from the Rehai National Geothermal Park, 

Southwest China, was studied using a culture-independent approach. A 16S rRNA gene clone 

library was constructed, and 207 positive clones among 300 selected clones were identified for 

further study. After being screened with restriction fragment length polymorphism, 80 representative 

clones were selected to be sequenced. Phylogenetic analysis indicated that the bacterial community 

was composed of 39 bacterial phylotypes clustered into 8 phylogenetic groups: Chloroflexi (63.3%), 

Cyanobacteria (13.0%), Proteobacteria (7.7%), Bacteroidetes (3.4%), Acidobacteria (0.5%), 

Actinobacteria (4.3%), Chlorobi (1.4%) and candidate divisions (6.3%). Statistical analyses showed 

a high diversity in the bacterial community and the rarefaction curve approached a plateau. In this 

work, further evidence for the coexistence of the two predominant groups, Chloroflexi and 

Cyanobacteria, was provided. The relatively low amount of Proteobacteria may indicate that the 

mats still maintain their natural conditions. 
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Common scab is an important disease of potato caused mainly by the species Streptomyces 

scabies. However, in recent years closely related species have also been associated with the 

disease. The latter is characterized by superficial or deep corky lesions on tubers and depending on 

the causing streptomycete and the environment, slightly raised lesions may occur. Around the world 

potato scab is an economical important plant disease but in developing countries is still poorly 

investigated. In the present study, the genetic diversity of putative streptomycetes causing common 

scab of potato in Mexico was investigated for the first time. Forty-four putative Streptomyces isolates 

were retrieved from necrotic lesions of potato tubers harvested from six different states of Mexico. All 

the isolates contained LL-diaminopimelic acid. Furthermore, some isolates were closely related to 

known pathogenic S. scabies strains on the basis of partial 16S rRNA while others seem to be novel 

centres of taxonomic variation. To our knowledge, these species have never been previously 

isolated in Mexico. Genome fingerprinting studies to support the 16S rRNA gene resulting tree using 

repetitive elements (BOX-PCR) revealed at least 10 distinct genetic groups. The geographical 

distribution of the genetic groups was widespread. The isolates were also characterized by 

phenotypic tests, including seven different ISP media and scanning electron microscopy. The 

pathogenicity and virulence-related genes (txtA, txtC, and tomA) studies are underway but there 

seems to be slight polymorphisms among the strains. 
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The foundation of the actinomycetes in the pharmaceutical industry is represented by its potential to 

produce antibiotics, however little is known about the antifungal compounds they also produce. The 

genus Streptomyces is known to be antagonistic to many classes of pathogenic fungi and new 

antimicrobial are needed due to novel emerging diseases. The present study has focused on the 

discovery of novel organisms of the genus Streptomyces especially with antifungal or antiyeast 

activities. One hundred actinomycetes were isolated from soils samples and identified by using 

genus specific primers for the family Streptomycetaceae. They were assigned to different groups by 

colour grouping and macroscopical characteristics. Thirty-eight isolated were selected and further 

evaluated for its antifungal or antiyeast activities. The results of the antibiosis in vitro experiments 

showed that 97.4% of the isolates inhibited the growth of Aspergillus niger and that 81.6% inhibited 

Candida albicans. After sequencing of the 16S rRNA gene of the six more promising isolates it is 

clear that some of the isolates are closely related to strains that have been previously reported to 

produce interesting active compounds but they also may represent novel species of the genus 

Streptomyces. 
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On the search for novel microorganisms from marine ecosystems that can be developed as 

resources for biotechnology, the present work has focused on the discovery of new members of the 

family Micromonosporaceae. Micromonosporae can be found inhabiting a wide diversity of 

ecological sources such as lakes, marine sediments, root plants and soils and members of the 

family represents extremely diverse groups that may play an important ecological role. Isolation of 

Micromonosporaceae was mainly performed as part of drug discovery programs and focused on 

terrestrial sources, but recent efforts turned to other environments notably the marine ecosystem. In 

the present study, ninety-two micromonosporae were recovered from marine sediments from the 
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Gulf of California by using several selective isolation media. The putative assignment of the isolates 

as members of the family Micromonosporaceae and then genus Micromonospora was done by 

macroscopic features and molecular markers such as specific 16S rRNA gene primers. The isolates 

were evaluated for their ability to grow in different concentrations of NaCl and dereplication of the 

isolates was carried out by BOX-PCR. Nine known genus were isolated but two isolates seem to be 

novel centres of taxonomic variation.  
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Marine actinobacteria as a source of novel secondary metabolites with a pharmaceutical potential 

have been proved during the last decades, and which drive the marine actinobacterial resource 

research. Most microbiologists, marine ecologists and nature products researchers pay more 

attention to marine actinobacteria, while it is still in the early stage. Culture-independent surveys 

have shown that immense diversity of actinobacteria, quite different from their terrestrial 

counterparts, exists in marine sediment environments, notably deep-sea sediments, and others 

special habitats such as in sea snow, cold seeps, sea surface water and so on. While only total of 50 

actinobacterial genera have been discovered in the ocean by cultural dependant methods according 

to the statistical results given by Goodfellow & Fiedler (2010). In our study, more than 150 

sedimental samples were collected from the South China Sea since Sep 2006, which include mud 

and sands, and the collection depths span 80-4200 meters under sea level. More than 20 selective 

media modified with nature seawater and pretreatment methods for samples were used and more 

than 3000 actinobacterial strains were obtained and deposited. Isolation results showed that there 

are about 0.5-2.2×103 actinobacteria strains in one gram fresh sediment collected from the shallow 

sea area, and it came to declining as the depth increasing, especially at depth of 30-1000 meters. 

And at depth more than 2000 meters, it is about 0.5-1×102 or less. Based on the morphologic and 

physiological tests, 566 representatives were selected for further study. 16S rRNA gene sequences 

analysis revealed that these isolates have the highest similarity with 136 described species (16S 

rRNA gene sequences identity value >98%), which spanned in 32 genera of 17 families within 7 

suborders of subclass Actinobacteridae. Among these genera, only 22 were summarized in the 

report by Goodfellow & Fiedler (2010). However, another 10 genera were isolated by us for the first 
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time from marine environments, of which have never been reported before. Our research results on 

culturable marine actinobacteria in sediments of South China Sea showed that members of the 

genera Streptomyces and Micromonosporaare are most abundant at depth of 30-300 meters, while 

the genus Streptomyces is becoming scarce in the sediment samples at depth of beyond 1000 

meters. 21 genera groups were discovered at more than 1000 meters and 12 genera groups were 

recovered from the depth beyond 3000 meters. With the depth increasing, the abundance was 

decline, while in the cold seep environments, the quantity of actinobacteria are totally higher 1-2 

order of magnitude than the same depth common environments. These results indicate that South 

China Sea is abundant in actinobacterial diversity. 
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In this study, 133 myxobacteria strains were isolated from 80 different samples, which were 

collected respectively from Xinjiang, Yunnan, Neimenggu and Hainan Province, China. 16S rDNA 

sequence analysis, morphological, physiological and biochemical characteristics tests, chemical 

taxonomy, and G+C mol% studies were carried out on some of these strains and some preserved 

strains of the Key Laboratory of Microbial Diversity Research and Application of Hebei Province. 

 

The 16S rDNA sequence analysis showed that 105 strains belong to Myxococcus and the sequence 

similarities of the test strains and related strains are between 99.4% and 100%. The other two 

strains belong to Corallococcus and the sequence similarities of the test strains and related strains 

are 98.6% and 98.7%, repectively. The genomic DNA G+C mol% range from 64.93% to 73.78%. 

Meanwhile, by comparing the genomic DNA G+C mol% of the test strains and related strains, the 

difference are all below 5% except that of the strain HBUM 93102, whose value is 65.4%, which is 

lower than that of the related strain Myxococcus fulvus DSM 16525T by 6.3%. Therefore, the 

genomic DNA G+C mol% can be the verification of phylogenetic analysis of myxobacteria. The 

analysis of signature nucleotide showed that the pattern of 16S rRNA signatures consists of 

nucleotides at the 590:649(G-U), 592(G), 593:646(A-U). The comparison of the 16S rRNA 

secondary structures indicated that 5 species in Myxococcus could be discriminated into 4 types: 

Myxococcus fulvus, Myxococcus stipitatus, Myxococcus macrospores and the group of Myxococcus 
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virescens and Myxococcus xanthus. Myxococcus virescens and Myxococcus xanthus have the 

same secondary structures. The dendrogram of numerical taxonomy indicated that test strains of 

Myxococcus and 6 reference strains were clustered into 5 groups at the similarity of 81%, while all 

reference strains divided by different speices. Most of results of numerical taxonomy agreed with 

that of sequences analysis of 16S rDNA. In conclusion, the characters of the genus Myxococcus are: 

The pattern of 16S rRNA signatures consists of nucleotides at the 590: 649(G-U), 592(G), 593: 

646(A-U). The genomic DNA G+C content range from 64.93% to 73.78%(HPLC). Menaquinone 

type is MK-8(H0). They do not utilize sorbose, glucose, inositol, L-glutamine, L-histidine. They do not 

utilize inorganic nitrogen source. Gelatin is hydrolyzed. Colonies can absorb Congo red. Cellulose 

and csculin are not degraded. Catalase result is positive. All strains could grow on plate with 0.75% 

NaCl.Their temperature range for optimal growth is between 20  and 37 . The pH range for 

growth is 6-9. All strains are sensitive to 100 g/mL kannamycin but resistant to 5 g/mL neomycin, 5 

g/mL streptomycin, 5U/mL penicillin, 2 g/mL erythromycin, 5 g/mL tetracycline, 250 g/mL 

cycloheximide and 16,700U/mL nystatin. The position of 105 strains is: Bacteria, Proteobacteria, 

Deltaproteobacteria, Myxococcales, Cystobacterineae, Myxococcaceae, Myxococcus. 
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Bifidobacteria are Gram-positive, non-spore forming, non-motile, non-gas-producing, anaerobic, 

bifid-shaped rods that colonize the gastrointestinal tracts of humans, as well as other mammals and 

some insects. There has been increased interest in these organisms due to their beneficial effects 

on gastrointestinal health. Indeed, they have been used as probiotics and evaluated for their ability 

to reduce several gastrointestinal tracts diseases and protect against pathogens. We summaried a 

reliable multilocus sequence analysis (MLSA) scheme based on five housekeeping genes to 

demarcate Bifidobacterium. The aim of this study was to evalute the use of heat-shock 

protein(hsp60) gene、RNA polymerase β-subunit(rpoB) gene、ATP synthase F1 β-subunit(atpD) 

gene、elongation factor Tu (tuf)gene、groEL protein gene、16S rRNA gene sequences as species 

identification tools for Bifidobacterium which in the Ministry of Health No.65 documents “Species list 

for food”, Including 7 strains Bifidobacterium adolescentis, Bifidobacterium animalis subsp. animalis, 

Bifidobacterium animalis subsp. lactis, Bifidobacterium bifidum, Bifidobacterium breve, 

Bifidobacterium longum subsp. infantis, Bifidobacterium longum subsp. longum. 
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Strain sequences were derived from GenBank datebase, Phylogenetic analysis showed that the 

MLSA approach to Bifidobacterium taxonomy was possible. It can be used as a molecular marker to 

differentiate Bifidobacterium species and to support various molecular tools used to determine the 

relationships among Bifidobacterium species. The housekeeping genes sequences showed the 7 

strains rpoB nucleotide sequence similarities ranging from 94.3% to 98.1%, while the similarities of 

the hsp60 sequences ranged from 92.5% to 98.8%, the similarities of the atpD sequences ranged 

from 92.8% to 98.7%, the similarities of the tuf sequences ranged from 92.8% to 97.6%,and the 16S 

rRNA gene sequence similarities ranged from 97.0% to 99.7%. The phylogenetic trees from these 

five gene sequences showed similar clustering patterns. and the discriminatory power of hsp60 

gene 、tuf gene and atpD gene were higher than rpoB gene, the discriminatory power of rpoB gene 

was higher than 16S rRNA gene. 
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Identification and classification of novel bacterial species is traditionally based on the polyphasic 

approach relying on phenotypic (e.g., growth and morphology), chemotaxonomic (e.g. mol% G + C 

composition, lipid and fatty acid composition), genotypic (e.g., chromosomal DNA – DNA 

hybridization (DDH)), and phylogenetic (e.g., 16S rRNA gene sequence analysis) characteristics. 

With fast growing numbers of newly described bacteria and correspondent sequencing data it has 

become apparent that the 16S rRNA gene sequence analysis may not be sufficient for species 

discrimination; the commonly used threshold value of 97% 16S rRNA gene sequence similarity was 

found to be not satisfactory as some distinct species share up to 99.9% of their 16S rRNA gene 

sequence similarity. Other molecular approaches which may be adopted in bacterial systematics are 

currently under intensive exploration in an attempt to improve efficiency and accuracy of the 

identification of novel species. Recently, multilocus sequence analysis (MLSA) has been introduced 

into bacterial systematics, in which multiple housekeeping genes (usually 5 to 7) are assessed as a 

group for discrimination of phylogenetically close bacteria. MLSA has been shown to have better 

taxonomic resolution for classification of closely related bacteria on the species level. Another 

technique, matrix-assisted laser desorption/ionization – time of flight mass spectrometry 

(MALDI-TOF MS), has been shown to be reliable, easy to perform, cost effective, can be used 

across different conditions, and may even be used for subspecies discrimination. This study aimed 
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to take the advantages of MLSA and MALDI-TOF MS for the identification of Alteromonas-related 

bacteria. A collection of marine bacteria belonging to the genus Alteromonas, as confirmed by the 

16S rRNA gene sequence analysis, was isolated from sea water samples collected in Port Philip 

Bay (the Tasman Sea, Pacific Ocean). Bacterial identification based on the polyphasic approach 

indicated that some of these bacteria may be novel species. In order to evaluate the applicability of 

MLSA and MALDI-TOF MS for Alteromonas-related bacteria identification, a comparative study of 

newly isolated bacteria and other validly described species from phylogenetically close genera was 

performed. In the MLSA study, a group of housekeeping genes (gyrB, rpoB, dnaK, sucC, glyA, pmg, 

and metG) were amplified using previously and newly designed oligonucleotide primers. For mass 

spectral analysis, individual colonies were extracted and transferred directly onto the MALDI target 

plate. Samples were then introduced into the mass spectrometer and results were generated by the 

MALDI Biotyper software. The results obtained in this study indicated that both molecular techniques 

generated reliable data useful for Alteromonas species identification as alternative to DDH. 
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Forty-five bacteria isolated from root nodule of Sesbania spp. mainly grown in Jinghong, Yuanjiang, 

Yuanmou, Menghai, Luxi, Yingjiang and Jinggu of Yunnan Province, in China, were characterized by 

polyphasic taxonomy including ARDRA, BOX-PCR analysis, SDS-PAGE of whole cell protein 

analysis and the sequences of analysis of 16S rRNA gene. 11 strains were tested nodulation ability 

with Sesbania spp. and the inoculation strains were confirmed by SDS-PAGE of whole cell protein 

analysis. The results of ARDRA show that 45 strains had 21 different 16S rDNA patterns by 

restriction enzyme digestion. 8 strains had identical 16S rRNA gene pattern with Escherichia coli 

K12, while others were not the same as the reference strains. In the BOX-PCR fingerprinting 

analysis, there were 42 different BOX-PCR fingerprinting patterns obtained, and the clustering 

analysis showed that all the strains were clustered together at the 20% similary level, 3 groups were 

formed at the 78% similarity level, all strains were mainly clustered together except SWF67634 and 

SWF66465. In SDS-PAGE of whole cell protein analysis, all of the bacterial tested were clustered 

into 3 groups at the 80% similarity level. The result is consistent with BOX-PCR fingerprinting 

analysis. The phylogeny tree based on the 16S rRNA gene sequence demonstrated that 

11representative strains belonged to Cupriavidus, Balneomonas, Agrobacterium, Cronobacter, 
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Enterobacter and Pantoea with rich diversity. The inoculation test and SDS-PAGE of whole cell 

protein analysis identification showed that the strains belonged to Cupriavidus, Balneomonas had 

the ability of nodulation. And other strains belonged to Agrobacterium, Cronobacter, Enterobacter 

and Pantoea could not nodulated with Sesbania spp.. In this study, rhizobial strains associated with 

Sesbania spp. belonging to Cupriavidus, Balneomonas was first reported, and the diverse 

endophytic bacteria information was also revealed. 
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Nodules of Medicago polymorpha, M. lupulina and M. sativa were collected from some regions of 

Chuxiong, Dehong, Yuxi, Wenshan and Honghe of Yunnan Province, in China. 94 strains were 

isolated from these nodules, together with 6 reference strains were performed by 16S rDNA 

PCR-RFLP, 16S~23S rDNA IGS PCR-RFLP and BOX-PCR fingerprinting assay. 30 strains were 

tested nodulation ability with M. polymorpha and the inoculation strains were confirmed by the 

BOX-PCR profile analysis. The phylogeny information of 16S rRNA gene sequences was also 

obtained by the analysis of 7 representative rhizobia strains. The results of 16S rDNA PCR-RFLP 

showed that 91 strains had an identical 16S rDNA pattern with Sinorhizobium USDA1002T, this 

indicated they were belong to the genus Sinorhizobium. In the 16S~23S rDNA IGS PCR-RFLP 

analysis, mainly obtained “a” or “b” digestion pattern, and there were 69% strains which had the “a” 

digestion pattern, and 27% strains had “b” digestion patterns, other type of 16S~23S rDNA IGS 

digestion patterns were less. There were 41 different BOX-PCR fingerprinting patterns in BOX-PCR 

fingerprinting analysis, and the clustering analysis showed that all the strains were clustered 

together at the 40% similarity level, at the 48% similarity level, there formed three groups, 8 genetic 

groups were formed at the 68% similarity level, all the Medicago strains were mainly clustered 

together according their hosts and collection sites. The inoculation test and BOX-PCR fingerprinting 

identification showed that 22 of 30 selected strains were confirmed had the ability nodulation with M. 

polymorpha, but other strains could not nodulate with M. polymorpha, their nodulation ability should 

be done other research to study. The phylogeny tree based on the 16S rDNA sequence 

demonstrated that 7 representative strains were in Ensifer medicae and E. meliloti clades. 

SWF65100, SWF67350, SWF67457 and SWF67501 were belonging to the Ensifer medicae 

phylogenetic branch, but SWF66437, SWF67523 and SWF67524 were in the Ensifer moliloti clade. 

Summarized the results of 16S~23S rDNA IGS PCR-RFLP, BOX-PCR and 16S rDNA sequence 
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analysis, we could obtained a conclusion that the strains which had “a” 16S~23S rDNA IGS 

digestion pattern or in the BOX-PCR group 8 (at the 68% similarity level) were the species E. 

medicae, and the strains which had “b” or “g” 16S~23S rDNA IGS digestion pattern, or in the 

BOX-PCR group 1, 2, 4, 5, 6 (at the 68% similarity level) were the species E. meliloti. Diversity index 

were calculated based on the data of BOX-PCR fingerprinting analysis. The genetic diversity level of 

E. meliloti strains was higher than E. medicae strains.  
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In order to explore the diversity of culturable halophiles in Jiangcheng salt mine, which locates at 

south-western Yunnan province (22°20'～22°36'N 101°14'～102°19'E) of China, total 105 halophilic 

or halotolerant actinobacterial strains were derived and they were distributed in 25 genera of 10 

families, by using 12 selective isolation media. According to 16S rRNA gene sequencing results, two 

novel Rubrobacter spp. designated YIM 93620T and YIM 93704T, were selected for further 

polyphasic taxonomic research. The 16S rRNA gene sequence similarities between the new isolates 

YIM 93620T, YIM 93704T and their closest neighbours Rubrobacter radiotolerans DSM 5868T, were 

94.3% and 94.1%, respectively. Based on phenotypic and genotypic characteristics, together with 

the results of DNA–DNA hybridizations, Rubrobacter halophilia sp. nov. (for strain YIM 93620T) and 

Rubrobacter sediminis sp. nov. (for strain YIM 93704T) are proposed for the two novel species of the 

genus Rubrobacter. Furthermore, they showed relatively higher gamma- and UV-radiation-resistant 

compared with the reference type strains Rubrobacter radiotolerans DSM 5868T. 
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Actinobacteria are still the most prolific producers of pharmacologically important compounds, 
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accounting for about 70% of the naturally derived antibiotics that are currently in clinical use (Bérdy, 

2005). However, most researches over the past decades were focusing on those Actinobacteria in 

the general terrestrial soil environments, such as soils, and sediments of the rivers or lakes, and 

thus induced re-discovering the redundancy strains (special for members of the genera 

Streptomyces and Micromonospora) and well-known compounds. Actinobacterial resources under 

extreme environments (including extreme high and low temperature, extreme high or low pH, high 

salt concentration, etc) and some other unusual environments, such as deep sea or medicinal plants 

have received comparatively little attention from microbiologists. Actinobacteria are regarded as one 

kind of sideline microorganisms and those under extreme environments are better research 

materials for biological evolution and phylogenetic analysis. Since 1990s’, our research group has 

paid much attention to the research on untapped actinobacterial resources. Here, I would like to 

report our research results on the diversity of Actinobacteria in unusual environments from three 

levels: species, functional genes and metabolites.  

 

 
PS023 

Diversity of Pseudonocardia strains associated with Artemisia annua L. grown in Yunnan, 
South-West China 
Wenjun Li 

Yunan Institute of Microbiology, Yunnan, China 

liact@hotmail.com   

 

Members of the genus Pseudonocardia have been widely reported and recovered from several 

ecosystems, such as active sludge soil (including those polluted by industrial chemicals) and plant 

samples (including stems, leaves, root nodules, tree-bark compost and traditional Chinese 

medicinal plants). In the present study, endophytic actinomycetes were recovered from Artemisia 

annua L. (collected from Yunnan province, south-west China) by using several selective isolation 

media. Over five hundred endophytic actinomycetes were isolated from the surface-sterilized plants 

using extended incubation times of up to 4-10 weeks. Based on the morphologic and physiological 

tests, some representative isolates were selected for further study. Twenty Pseudonocardia-like 

strains were selected, and the 16S rRNA gene sequences and phylogenetic analysis indicated that 

those isolates have the highest similarity with the described species in the genus Pseudonocardia. 

Detailed phenotypic, physiological, biochemical, chemotaxonomic and genotypic comparisons 

between these isolates and their closest phylogenetic relatives confirmed that eight isolates 

represent novel species-YIM 63101 as Pseudonocardia bannaensis sp. nov., YIM 63111 as 

Pseudonocardia pretiosum sp. nov., YIM 63158 as Pseudonocardia kunmingensis sp. nov., YIM 

63233 as Pseudonocardia serianimatus sp. nov., YIM 63235 as Pseudonocardia antimicrobica sp. 

nov., YIM 63587 as Pseudonocardia artemisiae sp. nov., YIM 63638 as Pseudonocardia 
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xishanensis sp. nov. and YIM 65235 as Pseudonocardia kibensis sp. nov. In addition, these isolates 

showed well bioactivity for antimicrobial and antitumour activity. In summary, the present study 

provides further evidence of significan biodiversity of actinomycetes in endophytic habitats, and 

suggests that new strains associated with Artemisia annua L. might represent a valuable source of 

biologically active compounds with antimicrobial & antitumour activity and genes for their 

biosynthesis. 
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Twenty hundred and five strains of endophytic actinomycetes were successfully isolated from 

root-nodules of 12 plants, such as Hippophae sp., Elaeagnus sp., etc. Before isolation, the nodules 

were sliced and squashed on six kind of mediums (S, BAP, FTW, JA, DPM and ISP4 medium). And 

the phylogenetic positions of these strains were determined by the studies of morphology, 

physiological and biochemical characters, nitrogennase activity and 16S rDNA sequence analysis. 

The morphological characters of isolated strains showed that all of the pure cultures have typical 

actinomycetes morphology, with filamentous hyphae and spore. The sporangia shapes were diverse, 

from rod to spherical and irregular shape. Specially, strain 49130 has the special triangle structure 

on the substate hypha, while the torulose aerial hypha was found in strain 49121, which all isolated 

from Elaeagnus macrantha. Physiological and biochemical tests showed that all strains can utilize 

sodium propionic as sole carbon source; most of the test strains cannot utilize L-arabinose, and 

diversed to other carbon sources. All test strains cannot product hydrogen sulfide, but can hydrolyze 

urea. Some of the test strains can decompose casein, reduce nitrate to nitrite and liquefy gelatin. 

Only strain 49130 can degrade cellulose. The test strains showed abundant diversity in 

physiological and biochemical tests. Nitrogenase activity of isolated strains was detected through 

acetylene reducting reaction in media lacking of combined nitrogen. All test strains showed 

nitrogenase activity but the activities varied greatly. Under the experiment condition, the maxium 

nitrogenase activity of most strains present at the 24th hour after the addition of acetylene. The 

nitrogenase activity of seven of these strains made a second increase from 108th hour to 120th hour 

after the addition of acetylene. From the results of acetylene reducting examination, the nitrogenase 

activity of strain 49130 was 3.33μmol/(mg•h). Based on the 16S rDNA sequence and phylogenetic 



 

104 

analysis, the test strains were divided into 12 groups; they are Dietzia, Micromonospora, Nocardia, 

Nonomuraea, Planotetraspora, Promicromonospora, Pseudonocardia, Streptomyces, Actinomadura, 

Nocardiopsis, Glycomyces,Trigonala. By phylogenetic analysis, strain 49130 had a maximum 

similarity of 91.67% to its neighbor genus, Thermoactinomyces, but quite different from Frankia and 

other actinomycetes. Based on the aboved results, a novel genus position should be given to this 

nitrogen fixation actinomycete strain 49130, thus the name Trigonala elaeagnus gen.nov. sp .nov. 

was proposed for it. And strain 49130T was the type strain. 
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Genus Macrococcus is closely related to Staphylococcus and it is typically isolated from animal skin 

and milk or meat products. So far, there are no reports of macrococci isolated from humans. In the 

present study, a series of seven Gram-positive, catalase positive cocci isolated from human clinical 

material and presumptively identified as Macrococcus sp. was investigated by a polyphasic 

approach. Phylogenetic position of the isolates was determined by 16S rRNA and hsp60 gene 

sequence analyses and harboured the analysed strains as two separate clusters within the genus 

Macrococcus. Based on 16S rRNA gene sequencing, the phylogenetically most closely related 

species of both groups is Macrococcus caseolyticus, with >97.2% sequence similarity. Further 

phenotypic and genotypic analyses using extended biotyping, whole-cell protein profiling, 

automated ribotyping, pulsed field gel electrophoresis and rep-PCR fingerprinting confirmed 

separation of the investigated strains into two groups which were clearly separated from the validly 

recognised species of the genus Macrococcus. Based on these results two novel macrococci, 

Macrococcus petrasi sp. nov. (type strain CCM 7927T) originating from human clinical material and 

Macrococcus epidermidis sp. nov. (type strain CCM 7099T) inhabiting human skin are proposed.  
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A group of 15 psychrophilic pink pigment producing bacteria investigated in the present study were 

retrieved from different inorganic samples (soil, small stones) collected in Antarctica (J. G. Mendel 

Station, James Ross Island) during the period of 2007 – 2010. The majority of isolates were 

Gram-negative, catalase positive rods, only one isolate represented Gram-positive coccus. 

Phylogenetic position of all isolates was determined by partial 16S rDNA sequence analysis which 

assigned the Gram-negative isolates as members of sphingobacteria or oxalobacteria. Individual 

strains were phylogenetically placed within the genera Pedobacter (four strains), Massilia (four 

strains) and Hymenobacter (three strains). Remaining three Gram-negative isolates were classified 

as members of Massilia/Duganella/Janthinobacterium group. The Gram-positive strain was placed 

in the genus Arthrobacter. Reliable identification to the species level was not possible using the 

partial 16S rDNA sequencing. The phenotypic characterisation of all isolates showed low 

biochemical activity in general; only hydrolytic enzymes were detected more frequently among the 

isolates. These cold-adapted bacteria represent probably novel species within the genera listed 

above and they might serve as sources of novel biochemical traits usable in biotechnological 

applications. 
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The genus Lactobacillus represents taxonomically diverse group of organisms inhabiting a variety of 

different environments including the human body. Lactobacilli are generally recognised as most 

important agents playing beneficial role in balancing microflora of vagina and gastrointestinal tract. 

This study deals with a group of Lactobacillus strains isolated from the biopsy samples retrieved 

from children's intestinal tissues. All strains were identified using the Matrix Assisted Laser 

Desorption/Ionization Time-of-Flight Mass Spectrometry (Ultraflex III instrument, Bruker Daltonik) 

and assigned as L. casei/paracasei (11 strains), L. rhamnosus (7), L. mucosae (5), L. salivarius (3), 

L. gasseri (2), L. plantarum (2), and L. oris (1). Investigated group was further subjected to the 

multiplex PCR assays based on the integrated sequences of 16S and 23S rRNA genes, 

(GTG)5-PCR fingerprinting performed by the DiversiLab system (bioMérieux) and automated 

ribotyping with the RiboPrinter identification system (DuPont Qualicon). Multiplex PCRs identified 

correctly all L. plantarum, L. rhamnosus and L. salivarius strains, ten L. casei/paracasei, and one L. 

gasseri strain. Similar results were obtained using (GTG)5-PCR fingerprinting which assigned 
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correctly all L. casei/paracasei, L. gasseri, L. oris, L. rhamnosus and L. salivarius strains. Automatic 

identification procedure performed by the RiboPrinter system identified only L. casei/paracasei 

strains, two L. salivarius and one L. gasseri. In conclusion, multiplex PCR assays and (GTG)5-PCR 

fingerprinting were revealed as good tools for the identification of the investigated intestinal 

lactobacilli. In contrast, the successfulness of the automatic identification procedure performed by 

the RiboPrinter system was low.  
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Peanut (Arachis hypogaea L.), as an important edible oil and food crop, is becoming more and more 

important in China. Four provinces as Shandong, Hebei, Henan and Anhui are the largest peanut 

producing region in China, possessing more than 50% areas and 60% outputs in all of national 

peanut annually. We isolated 361 root nodule bacteria from the peanut nodules, collected from 21 

counties or cities of these regions, and analyzed their genetic characteristics and the physical and 

chemical characters of their origin soils, in order to reveal their population diversity and relationship 

with properties of origin soils. In the analysis of 16S rDNA PCR-RFLP, 361 isolates were divided into 

2 groups, Group Ⅰincluding 319 isolates and all reference strains of recognized rhizobial species 

and Group Ⅱ composing of 42 isolates only. In GroupⅠisolates were further divided into 4 clusters 

as Bradyrhizobium clade (310 isolates), Rhizobium-Agrobacterium (7 isolates) clade, Ensifer 

(synonym of Sinorhizobium, 1 isolate) and Mesorhizobium (1 isolate). All isolates in GroupⅠalso 

identified into 15 IGS clusters and 18 single clades in the16S-23S rDNA PCR-RFLP analysis, 

showing higher genetic diversity. The 16 isolates representing 14 IGS clusters in Bradyrhizobium 

clade were then analyzed by sequence comparison of 16S rRNA genes, 16S-23S IGS and 

housekeeping genes for atpD, recA and glnⅡ and tested nodulation capacity. The comprehensive 

results showed that they were identified as Bradyrhizobium yuanmingense, Bradyrhizobium 

liaoningense, Bradyrhizobium japonicum (close to Bradyrhizobium japonicum USDA 110), 

Bradyrhizobium lablabi and Bradyrhizobium spp.Ⅰ-Ⅴ, which was potential novel species and 

further researches should put on phenotypic characteristics and DNA-DNA homology etc in order to 

clarify their species status. B. yuanmingense (107 isolates) and B. liaoningense (126 isolates) were 

the biggest groups in defined species, occupying 35.5% and 40.6% in GroupⅠ, which were the 

dominant rhizobial populations in this region. All bradyrhizobial isolates induced effective nodules 
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forming with peanuts in nodulation tests. Physical and chemical properties of the origin soils were 

measured on the contents of their organic matter, total and effective nitrogen, available phosphorus, 

effective potassium, pH, electric conductivity etc by conventional methods. Correlation analysis by 

SPSS (Statistical Package for the social Sciences) indicated that a positive correlation between IGS 

clusters or populations of isolates and pH or effective potassium contents in their origin soil. 
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Chickpea (Cicer arietinum L.), following dry bean and pea, is the third most important food legume in 

many countries of Asia, the Middle East and South and Central America. This plant plays a significant 

role in maintaining soil fertility particularly in dry lands by symbiotically biological nitrogen fixation (BNF) 

with root nodule bacteria (collectively rhizobia). Chickpea has been introduced to China for more than 

2,500 years while its symbiotic rhizobia have never been studied systematically. The aim of this work 

was to characterize the genetic diversity of rhizobia establishing efficient symbiosis with Cicer 

arietinum in Xinjiang, the main producing area of China. A total of 95 isolates from Cicer arietinum 

were firstly characterized with restriction fragment length polymorphism (RFLP) of amplified 16S rRNA 

gene and 16S-23S rRNA intergenic spacers (IGS), and phylogenetic analyses of 16S rRNA and three 

housekeeping genes (atpD, recA, and glnII). Results showed all the isolates were identified within the 

genus of Mesorhizobium and they were genetically different from the two formerly described chickpea 

rhizobia, M. ciceri and M. mediterraneum. High similarity of symbiotic genes (nodC and nifH) was 

found among these isolates and with those in the type strains of the species M. ciceri and M. 

mediterraneum. The present studies not only increase our knowledge on the genetic diversity of 

chickpea rhizobia in Xinjiang, China, but also contribute to our understanding on the relationship 

between chickpea and rhizobia in different geographic regions of the world. 
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The level and mechanisms of population mixing among faba bean (Vicia faba) rhizobia of different 

geographic origins (three ecoregions of China and several Western countries) were analysed by 

sequencing three chromosomal housekeeping loci (atpD, recA and glnII) and one nodulation gene 

(nodD). Eight distinct sublineages of Rhizobium leguminosarum bv. viciae (Rlv) were identified by 

concatenated sequences of chromosomal loci. STRUCTURE analysis revealed admixture patterns 

of Rlv populations of different geographic origins. Recombination, particularly among these 

chromosomal loci, was revealed to be an important microevolutionary force in shaping the observed 

genetic diversity and the phylogeny of Rlv. The phylogeny of nodD is largely independent of that of 

the chromosomal loci, reflecting multiple gene transfers between sublineages and possibly selection 

imposed by different faba bean gene pools. The dominant nodulation genotype of faba bean 

rhizobia in the spring growing region of China is identical to the prevalent type of Europe, while the 

winter growing region of China has another related, but distinct, dominant nodulation genotype. 

Although several geographically specific sublineages of Rlv were observed, recombination and 

lateral gene transfer have driven the process of population mixing among different ecoregions of 

China or between China and countries to the west. 
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Halophilic bacteria are represented by heterogeneous physiological and taxonomic groups. Studies 

of such bacteria are of great importance, as they may produce compounds of industrial interest, 

such as extracellular hydrolytic enzymes that have diverse potential use in biotechnological 

processes. The aim of this study was taxonomic characterization of a moderately halophilic 

bacterium isolated from Aran-Bidgol hypersaline lake in Iran. Polyphasic approaches including 

phenotypic, chemotaxonomic and phylogenetic characterization were used for identification of new 

taxa in moderately halophilic bacteria. The genomic DNA of the strain was extracted by DNA 

extraction kit (Roch, Germany) according to the manufacturer’s recommended procedure and the 

16S rRNA gene was amplified using the Bacterial universal primers: 27F 

(5′-AGAGTTTGATCMTGGCTCAG-3′) and 1492R (5′-GGTTACCTTGTTACGACTT-3′). 

During the study of the microbial population in hypersaline lakes in Iran, an aerobic, Gram-positive, 

halophilic bacterium, designated strain A9BT, was isolated and characterized. Strain A9BT was 

strictly aerobic, non-motile, non-sporulating and oxidase- and catalase-positive. It grew at salinities 

of 1–17.5% (w/v) NaCl, showing optimal growth at 7.5 (w/v). Growth occurred at 20.0–45.0 °C and 
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over the pH range 6.0–10.0; growth was optimal at 35 °C and pH 8.0. Phylogenetic analysis based 

on 16S rRNA gene sequence comparisons indicated that strain A9BT is a member of the genus 

Salinicoccus. The organism contained Lys- and Gly5-type peptidoglycan and the major respiratory 

lipoquinone was MK-6. Strain A9BT had iso-C15 : 0 and anteiso-C15 : 0 as the predominant fatty 

acids and its polar lipid pattern consisted of diphosphatidyl glycerol, phosphatidyl glycerol and two 

aminophospholipids and glycolipid. The chemotaxonomic profile of this organism was consistent 

with its classification in the genus Salinicoccus. The DNA G+C content of strain A9BT was 47.4 

mol%. On the basis of phenotypic characteristics, 16S rRNA gene sequence analysis and 

DNA–DNA relatedness of less than 50% to species of the genus Salinicoccus, it is proposed that 

strain A9BT (IRBC-M ) should be placed in the genus Salinicoccus as the type strain of a novel 

species, Salinicoccus persicus sp. nov. 
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Salt lakes with near or at saturating salinities are extreme environments common all over the world. 

The potential applications of halophiles in biotechnology lead to study the microbial diversity of these 

extreme environments during last decades by both conventional and molecular methods. Incheh 

Boroun hypersaline wetland is located in north of Iran, near the border of Turkmenistan. This 

wetland is remarkable because of salinity (280g/l) and acidic pH (6.8 to 2.8). The acidic pH in 

eastern part of this wetland is affected by wastewater of an iodine extraction factory. Most salts in 

this lake are NaCl, Na2SO4, MgCl2 and MgSO4 and traces of carbonate ions. In order to identify 

new halophilic and halotolerant bacterial strains by using culture-dependent methods, Sampling was 

carried out in May and September 2010 from four different sites in the lake Samples were cultured 

on different media and the plates were incubated for four weeks at 34○C. Pure cultures were 

obtained by successively cultivation. Phylogenetic analysis of 16S rRNA was performed for some 

isolates. A total of 500 isolates were obtained; most were not able to grow under pH below 4.0 and 

grew optimally from 7.5 to 12% salt and ph 7.0. Most of the strains were bacilli form and motile. The 

catalase reaction and oxidase activity was positive for most of them. Pigmentation were variable 

from colorless to deep red. Reperesentive of the genera Virgibacillus, Halomonas, Marinobacter, 

Bacillus, Halobacillus and Chromohalobacter were obtained according to sequencing results, 

showing 96 to 99.4% similarity. Further studies for the characterization and identification of the 

cultured microbial diversity of this lake are in progress. 
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The occurrence of in situ degradation of chlorinated hydrocarbons was investigated using an 

integrated approach in a complex groundwater system. The assessment of hydrogeochemistry and 

chlorinated hydrocarbons distribution using principal component analysis (PCA) revealed that 

chlorinated hydrocarbons were subjected to biodegradation. Concentrations of TCA, DCA, DCE, CA 

and VC were 1370 mg/L–1.4 μg/L, 326 mg/L–1.8 μg/L, 5.59 mg/L–0.5 μg/L, 104 mg/L–0.5 μg/L and 

968 μg/L–0.5 μg/L in the contaminated groundwater from 80 wells in a polluted site, respectively. 

Denaturing gradient gel electrophoresis analysis demonstrated that the distribution of microbes 

within the community altered significantly in different samples. 16S rRNA gene analysis indicated 

the presence of Dehalococcoides sp. and Dehalobacter sp. were in most of the evaluated samples 

with the bacterial concentrations ranged from 1.00 × 100 to 3.96 × 103 cell per ml by qPCR 

detection. In parallel, canonical correspondence analysis (CCA) showed that the changes in the 

bacterial community composition in the aquifers was predominant influenced by the chlorinated 

hydrocarbons concentrations. The integrated results may open new prospects for the assessment of 

spatial and temporal functioning of bioattenuation in chlorinated hydrocarbons contaminated 

groundwater systems. 

 

 

PS034 

Ornithinibacillus iranensis sp. nov., a novel halophilic spore- forming Gram-positive 
bacterium isolated from Aran-Bidgol lake, a hypersaline lake in Iran  
Seyed abolhassan shahzadeh fazeli 

n0.80- hoveizeh.st- sohravardi- tehran- iran, ibrc, Tehran, Iran 

fazeli@ibrc.ir 



 

111 

Endospore-forming, moderately halophilic, Gram-positive bacteria are frequently isolated from 

saline and hypersaline environments. During the course of biodiversity studies in the hypersaline 

Lake Aran-Bidgol in centre of Iran, we isolated several halophilic bacteria that could represent new 

taxa. Amongst them, a photolytic moderately halophilic Gram-positive rod, designated strain G8, 

was isolated from water of the lake and characterized taxonomically using a polyphasic approach. 

The genomic DNA of the strain was extracted by DNA extraction kit (Roch, Germany) according to 

the manufacturer’s recommended procedure and the 16S rRNA gene was amplified using the 

Bacterial universal primers: 27F (5′-AGAGTTTGATCMTGGCTCAG-3′) and 1492R 

(5′-GGTTACCTTGTTACGACTT-3′). The Strain was strictly aerobic, rod-shaped, motile and able to 

produce ellipsoidal endospores at a terminal-subterminal position in swollen sporangia. It grew at 

salinities of 0-12.5% (w/v) NaCl, showing optimal growth at 5% (w/v). Growth occurred at 

20.0–55.0°C and over the pH range 6.0–8.0; growth was optimal at 40°C and pH 8. Phylogenetic 

analyses based on 16S rRNA sequence comparisons indicated that strain G8 was most closely 

related to Ornithinibacillus bavariensis (97.5%). It contained L-Orn–D-Asp-type peptidoglycan and 

the major respiratory lipoquinone was MK-7.The DNA G + C content was 36.9 mol%. The major fatty 

acids were anteiso-C15:0 (37.4%), anteiso-C17:0 (23.5%), iso-C15:0 (11.9) and iso-C16:0 (11.3%) 

and its polar lipid pattern consisted of diphosphatidyl glycerol, phosphatidyl glycerol and two 

phospholipids. All those features confirm the placement of isolate G8 within the genus 

Ornithinibacillus. However, the physiological, biochemical and phylogenetic differences between 

strain G8 and other previously described species of halophilic bacteria suggest that this novel 

strains represent a novel species in the genus Ornithinibacillus, for which the name Ornithinibacillus 

iranensis sp. nov. is proposed. 
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The viable but non-culturable (VBNC) is a microbial state, in which microbial cells are metabolically 

active but cannot be cultivated by routine methods. The resuscitation promoting factor (Rpf) is the 



 

112 

activated protein secreted from Micrococcus luteus in the late logarithmic phases, which can not 

only resuscitate the VBNC state cells of M. luteus, but also stimulates the growth of high GC 

Gram-positive organisms, including some species of the genus Mycobacterium in the VBNC state. 

So far there are a lot of reports on the epidemiology aspects, but fewness related study available for 

soil and other sources. In this study, forty strains of Gram-positive bacteria were isolated from 68 

natural soil samples by using the culture supernatant of M. luteus, and exploiting the most probable 

number (MPN) method. At same time, thirteen strains were isolated from the filtration substrate 

made from a volcanic soil. Furthermore, Rpf was tried to use for the induction for the 

difficult-to-culture fresh-water Gram-negative bacteria, showing that promoted the cell division to 

cultivate bacteria strains, completed the study of systematics number. The results suggested that 

many of these isolates were usually unable to be cultured with the traditional plate methods. The 

taxonomic positions were investigated by a polyphasic taxonomic approach, in which analysis of 

16S rDNA sequences, DNA-DNA hybridization homolog, DNA G+C mol% content, identification of 

quinine, amino acids of cell wall, whole-cell sugar composition, fatty acids composition and API 

biochemical test were performed. It was showed that eight genera of the gram-positive bacteria 

were isolated from soil samples: Rhodococcus, Arthrobacter, Leifsonia, Nocardia, Kitasatospora, 

Streptomyces, Bacillus and Paenibacillus, two genera of the gram-positive bacteria were isolated 

from the filtration substrate made from trass, a volcanic rock: Arthrobacter and Amycolatopsis, in 

addition, three gram-positive bacteria in the genus of Curvibacter and Herbaspirillum were promoted. 

Based on the phenotypic and genotypic evidences, the total nine new novel species are proposed, 

they are four novel species of the genus Arthrobacer, two novel species of the genus Amycolatopsis, 

two novel species of the genus Curvibacter and one species of the genus Herbaspirillum. Thus, Rpf 

secreted by M. luteus is capable of culturing VBNC state or difficult-to-culture bacteria and highly 

worthy of application to the phylogenetic analysis, for the separation of the environmental microbial 

resources accidentally cultured bacteria.  
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A novel actinomycete, designated RS-49T, was isolated from a rhizosphere soil of a cliff-associated 

plant (Peucedanum japonicum thumb.) in Republic of Korea and subjected to a polyphasic 

taxonomic study. The results on the comparative 16S rRNA gene sequence analyses showed that 

the organism belonged to the family Pseudonocardiaceae, suborder Pseudonocardineae and are 

loosely related to the genera Kibdelosporangium (96.6-97.0% sequence similarity) and 
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Actinophytocola (96.7%). Substrate mycelia were well-developed and whitish or pale yellow to 

strong yellow. Aerial mycelia were branched and fragmented into rod-shaped spores. Spherical 

spores were produced on the tip of branched aerial mycelium and substrate mycelium. 

Sporangium-like structures and fragmentation of substrate mycelium were absent. The diagnostic 

diamino acid in the cell-wall peptidoglycan was meso-diaminopimelic acid. The acyl type of the 

muramic acid residue in the peptidoglycan was N-acetylated. Whole-cell sugars were glucose, 

rhamnose, galactose, ribose, mannose, arabinose and xylose. The major menaquinone was 

MK-9(H4). The polar lipids contained hydroxyphosphatidylethanolamine, phosphatidylinositol and 

unknown lipids. The predominant fatty acids were iso-C15:0 and iso-C16:0. The DNA G+C content 

was 64.2 mol%. The phenotypic and phylogenetic characteristics show that strain RS-49T can be 

differentiated from all the genera in the suborder Pseudonocardineae, for which the name Labedana 

rhizosphaerae gen. nov., sp. nov. is proposed, with strain RS-49T (= KCTC 19662T = DSM 45361T) 

as the type strain of Labedana rhizosphaerae.  
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Lactobacillus fermentum is a Gram-positive species of bacterium in the genus Lactobacillus. It is 

commonly found in fermenting animal and plant material. To probe evolution and phylogeny of 

Lactobacillus fermentum, 209 Lactobacillus fermentum strains were examined by multi-locus 

sequence typing (MLST). The strains included isolates from fermented congee (n=61), sourdough 

(n=1), and traditional fermented milk (n=147) from different geographical locations. The MLST 

scheme, based on the analysis of twelve housekeeping genes, such as dnaA, pepN, pyrG, groEL, 

recA, clpX, uvrC, dnaK, murC, ropB, murE, and pepX were developed. The 12 targeted loci were 

successfully amplified and sequenced for all strains. Phylogenetic analysis showed that all 209 

strains belonged to 7 subgroups, including 72 sequence types. The results clearly showed that most 

of the strains isolated from fermented congee, pickles, sourdough, and traditional fermented milk 

formed different subgroups, respectively. These results indicate the strains isolated from the 

different ecological niches have experienced different evolution. The Lactobacillus fermentum 

population analyzed in this study demonstrated both a high level of phenotypic and genotypic 

diversity, as well as specificity to different ecological niches. 
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Gynura segefum (Lour.) Merr. is a kind of medicinal plants which belongs to Compositae and its 

function is hemostasis and detumescence. In order to learn about that antibacterial activity of 

endophytic actinomycetes from Gynura segefum (Lour.) Merr, four isolated strategies were designed 

to isolate the endophytic actinomycetes and their antibacterial activity to Escherichia coli, 

Staphylococcus aureus and Enterococcus faecalis were detected. The four isolated strategies are 

as follow: The first one is that the root and leaves were surface sterilized with 95% ethanol and 1% 

mercuric chloride before being ground and spread onto starch-casein agar (Ku¨ster & Williams, 

1964) supplemented with (mL–1) 100 μg nalidixic acid, 50 μg actidione and 20 μg ketoconazole, 

respectively. The second one is as same as the first except that the medium was instead of flour 

yeast-extract sucrose casein hydrolysate agar. The third is as same as the first except no inhibitor. In 

the fourth, no inhibitor was added and other is as same as the second one. The result showed that 

46 endophytic actinomycetes strains were obtained and these strains were gotten more from roots 

than from leaves. The isolated rate in flour yeast-extract sucrose casein hydrolysate agar was more 

than in starch-casein agar. The effect of no inhibitor added was better than inhibitor added and a few 

contaminative bacteria and fungi were grown. Its reason is needed to study further. The result of 

antibacterial activity showed that the number of strains which could inhibit Escherichia coli, 

Staphylococcus aureus and Enterococcus faecalis were 21, 13, 15, respectively. 
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The diversity of bacterioplankton in the northern Bering Sea was investigated using a combination of 

molecular and culture-based methods. Community fingerprint analysis using polymerase chain 

reaction-denaturing gradient gel electrophoresis revealed that there was an apparent difference in 

the bacterioplankton community composition between sampling locations in the area. Two 16S 

rRNA gene clone libraries for surface and bottom water at shallow station NEC5 (<60 m in depth) on 



 

115 

the continental shelf were established. Sequences fell into 21 major lineages of the domain Bacteria, 

including Proteobacteria (Alpha, Beta, Gamma and Delta), Bacteroidetes, Actinobacteria, Firmicutes, 

Acidobacteria, Planctomycetes, Verrucomicrobia, Fusobacteria, Chlamydiae, Chloroflexi, Chlorobi, 

Spirochaetes, Cyanobacteria (or chloroplasts of algae), and candidate divisions OP8, OP11, TM6, 

TM7 and WS3. Significant differences were found between the two clone libraries. Actinobacteria 

formed the dominant bacterial lineage in both surface and bottom water, and the 

Alphaproteobacteria was another dominant fraction in surface water. A total of 232 heterotrophic 

bacterial strains were isolated from the water in this area and 81% were found to show extracellular 

proteolytic activity. Phylogenetic analysis revealed that the isolates fell into three bacterial groups, 

including the Gammaproteobacteria, Actinobacteria and Firmicutes. The most common genus in 

both the bacterial isolates and protease-producing bacteria was Pseudoalteromonas. Divergence of 

bacterial community composition in the northern Bering Sea was mainly triggered by the dominance 

of Actinobacteria and reflected a bacterial community different from that currently known for marine 

bacterioplankton communities in other polar regions. 
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We surveyed the microbial community structure in five different sediment habitats in a mangrove 

wetland using the barcoded Solexa sequencing method. The number of 16S rRNA V6 tag 

sequences obtained from each habitat varied from 142 365 to 245 252, with Chao1 estimator from 

167 371 to 274 118 for unique sequence. A total of 45 major lineages were determined and most of 

them showed significant differences among five habitats. The γ-proteobacteria was the highest 

subphylum, which showed a lot of high abundant OTUs (0.3 distance, roughly between the genus and 

species levels) unassigned to fine taxonomy levels. The δ-proteobacteria was the second abundant 

major lineage, with most abundant OTUs being classified into sulfur-reducing family. Parallel samples 

were specifically grouped by the habitat with OTUs at all abundance levels, except for those with an 

average of 1 or lower number of read. In the 7 890 OTUs with an average of more than 1 read, 808 

OTUs showed statistical differences (p<0.01). The rhizosphere of the mangrove forest showed higher 

amount of γ-proteobacteria, α-proteobacteria, Actinobacteria, Nitrospira, Planctomycetes and 

Verrucomicrobia, yet fewer δ-proteobacteria. We suggest that the bacterial diversity in sediment 

environments is generally high, with significant members involved in the sulfur cycle. 
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oil-field of China  
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Two mesophilic anaerobes (MH5T and MH1) were isolated from oil tars of Shengli oil field, China. 

The 16S rRNA gene sequences of the two strains were nearly identical (>99% sequence similarity) 

and most related to Proteiniphilum acetatigenes JCM 12891T (<94.1 % sequence similarity). Cells 

of strain MH5 were Gram-negative, nonmotile, irregular cocci (0.38-0.85 µm in diameter), and 

always occurred singly or in pairs. The strain could use yeast extract, tryptone, arabinose, cellobiose, 

xylan, D-lactose, salicylic acid and ethanol to grow in minimum medium. Weak growth was observed 

with trehalose, D-glucose, D-fructose, sorbierite and Pyruvate. The end-products identified during 

growth on yeast extract were acetate, propionate, butyrate and isovaleric acid. Optimum growth 

temperature, pH and NaCl concentration of strain MH5T were 35 oC, 7.5 and 0 g/L, respectively. 

Under the optimum growth conditions, the doubling time was approximately 16.5 h. Based on these 

phenotypic and phylogenetic characteristics, strains MH5T, MH1 are proposed to represent a novel 

species in the genus Proteiniphilum. The type strain is MH5T (=ACCC00698T =DSM24024T 

=JCM17392T). 
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Great Boiling Spring (GBS) is a large, circumneutral, long residence time geothermal spring in the 

US Great Basin. Twelve samples were taken from four different sediment sites and the planktonic 

community in the bulk water of GBS on up to four different dates. Microbial community composition 

and diversity was assessed by using a barcoded, improved universal primer set targeting the V8 

portion of the 16S rRNA gene and PCR. Over 200,000 products were sequenced using the Roche 

454 GS FLX Titanium System. Sediment and planktonic microbial communities were distinct with 

very little overlap, regardless of the sampling location or temperature. Planktonic communities were 

extremely uneven and were dominated by a single phylotype related to Thermocrinis in the 

Aquificales. Benthic microbial communities grouped according to temperature and sampling location. 
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Two locations, Site A (80-87°C) and Site B (79°C), were predominantly composed of the 

crenarchaeal class Thermoprotei, the novel archaeal lineage pSL4, and the novel bacterial lineage 

GAL35. Populations of the ammonia oxidizing archaeon “Candidatus Nitrosocaldus yellowstonii” 

comprised 5-15% of all samples when Site A was cooler than normal (80°C) and at cooler sites 

throughout the spring (76-62°C). At cooler temperature sites (76-62°C), the phylum-level diversity 

and evenness were significantly higher, and bacteria made up a significantly higher percentage of 

the population. To our knowledge, this is the most detailed study of the spatial and temporal variation 

in any geothermal spring. The study underscores the distinctness of planktonic and benthic 

communities and the importance of temperature in driving the spatial variation of microbial 

phylotypes throughout the mineralogically homogenous source pool. 
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Aran-Bidgol hypersaline Lake which is located in the central part of Iran, has been explored with 

great halotolerant microorganisms diversity in recent years. halotolerant bacteria are 

microorganisms widely distributed in hypersaline habitats such as lakes and salterns. During the 

course of biodiversity studies in Aran-Bidgol lake, we isolated several halotolerant bacteria some of 

which could represent new taxa. Amongst them, a halotolerant Gram-positive rod designated strain- 

A24 -was isolated and characterized taxonomically using polyphasic approach. The 16S rRNA gene 

sequence was amplified with bacterial universal primers 27F and 1488R. This isolate was also 

subjected to Morphological, Physiological, biochemical and chemotaxonomic characterization tests. 

Strain A24 has pale yellowish colonies, is catalase- and oxidase-positive, and aerobic. It grew at 

salinities of 0-7.5% (w/v) NaCl showing optimal growth at 2.5% (w/v), and at pH 8.0 (over the pH 

range of 7-9). Growth occurred at 10-40 ◦C and was optimal at 35 ◦C. Phylogenetic analyses have 

revealed that strain A24 is a member of the genus Bacillus, with 16S rRNA gene sequence similarity 

to the, Bacillus alkalitelluriss (97.0%). The cell wall type was based on meso-diaminopimelic acid 

and the polar lipids detected were diphosphatidylglycerol, phosphatidylglycerol and three 

phospholipids. 

 

The isoprenoid quinones were MK-7 and MK-6 (94:4) %. The DNA G+C content of strain A24 was 

35.9 mol%. The data obtained from phenotypic, chemotaxonomic and phylogenetic characterization 

indicate that this isolate could constitute a new taxon belonging to the ginus Bacillus, for which the 

name Bacillus aranensis sp. nov. is proposed. 
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Diversity of members of the Streptomyces violaceusniger 16S rRNA gene clade in the 
medicinal plants rhizosphere in Hainan  
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Large numbers of putatively novel actinobacteria were isolated from rhizosphere soils of Antiaris 

toxicaria, Dracaena cambodiana, Areca catechu, Evodia lepta, Aphanamixis grandifolia, Thevetia 

peruriana, Cephalotaxus hainanensis, Maytenus confertiflorus, Strychnos hainanensis, 

Hydnocarpus hainanensis, Plumera obtuse and Cerbera Manghas. Representative isolates were 

determined to 43 multi-membered and 3 single-membered colour groups based on their ability to 

form pigments on oatmeal and peptone yeast extract iron agars. The largest colour groups, which 

encompassed 21 isolates with morphological properties typical of members of the Streptomyces 

violaceusniger 16S rRNA gene clade, were tested for a characteristic PCR amplification product with 

taxon-specific primers. All of these S.violaceusniger-cluster isolates were found to be strongly active 

against Candida albicans ATCC 10231, Staphylococcus aureus ATCC 51650 and tumor cells, but 

also act as an antifungal agent antagonistic towards many different phytopathogenic fungi, including 

the causal pathogen of wilt disease of banana such as Fusarium oxysporum f. sp.cubens. In spite of 

highest 16S rRNA gene nucleotide similarity among the isolated strains belonging to the S. 

violaceusniger 16S rRNA gene clade, it is evident from the phenotypic and molecular results 

obtained that many new species will emerge.  
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The taxonomic position of a Streptomyces isolate, strain 30701, recovered from the rhizosphere of 

Cephalotaxus hainanensis was established in a polyphasic study. Strain 30701 were found to be 

strongly active against Candida albicans ATCC 10231, Staphylococcus aureus ATCC 51650 and 

tumor cells, but also act as an antifungal agent antagonistic towards many different phytopathogenic 

fungi, including the causal pathogen of wilt disease of banana such as Fusarium oxysporum f. 

sp.cubens. The organism has chemical and morphological markers consistent with its classification 

in the Streptomyces violaceusniger clade. Strain 30701T produced a branched substrate mycelium 
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and aerial hyphae that developed into short, compact, spiral spore chains with grey rugose spores at 

the tips of the aerial hyphae. On ISP 3 media, these spirals coalesced into dark masses of spores 

with age. Whole-cell hydrolysates of strain 30701T contained LL-diaminopimelic acid, glucose and ribose. 

Phospholipids detected were phosphatidylglycerol, phosphatidylinositol, phosphatidylethanolamine, 

phosphatidylinositol mannosides, hydroxy-phosphatidylethanolamine, lyso-phosphatidylethanolamine 

and hydroxy-lyso-phosphatidylethanolamine. MK-9(H4) and MK-9(H8) were the predominant 

menaquinones. The major fatty acids were C16:1(29.49%)、iso-C15:0(9.01%)、10-methyl C15:0 

(8.89%)、C16:0(7.51%)、iso-C14:0(7.52%). 

 

This assignment was confirmed by 16S rRNA gene sequence data which also showed that the strain 

formed a distinct subclade together with Streptomyces rapamycinicus ATCC 29253 T. However, 

strain 30701T showed highest similarity to Streptomyces rapamycinicus ATCC 29253 T (98.51 %), 

Streptomyces iranensis HM 35T(97.77%), Streptomyces himastatinicus ATCC 53653 T (97.58%) 

and Streptomyces ruanii DSM 40276 T (97.15 %).The combined genotypic and phenotypic data 

show that strain 30701 should be recognised as a new species in the Streptomyces violaceusniger 

clade. It is proposed that the organism be designated as Streptomyces nandaensis sp. nov. The 

type strain is 30701T. 
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To survey endophytic actinomycetes as potential biocontrol agents against anthracnose diseases of 

Dioscorea opposita, young (Dioscorea opposita L.) were used as an isolation source. From a total of 

117actinomycetes plants of Dioscorea opposita isolates obtained from leaves, stems and roots of 

test plants, Streptomyces sp. DOR3-2 was selected, because i) it had a broad and intense 

antimicrobial spectrum against various fungal pathogens of Dioscorea, ii) it grew on the 

multiplication and rooting media for tissue culture for this plant, and iii) the tissue-cultured seedlings 

that had been resistant to anthracnose disease without any adverse growth effects such as 

malformation, treated with this isolate became dwarfing, discolorization and defoliation. This isolate 

was identified as Streptomyces lydicus, based on cultural, physiological morphological 

characteristics and analysis of the 16S rDNA sequence. The present results indicated that isolate 

DOR3-2 was a potential biocontrol agent against anthracnose diseases of Dioscorea opposita. 
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Correlation of the bacterial communities with vegetation and soil nutrient status in the developing 

ecosystem of the Franz Josef chronosequence Microbial communities have previously been 

shown to assemble in patterns reminiscent of vegetative succession during soil and ecosystem 

development. In this study we further explore the patterns of microbial change and their relationship 

to other physicochemical and biological gradients that develop as ecosystems age. The composition 

and diversity of microbial communities in soil was studied along the Franz Josef chronosequence in 

New Zealand. The bacterial communities were assessed by pyrosequencing of 16S rRNA genes at 

nine stages of ecosystem progression and retrogression, ranging in age from 5 to 120,000 years 

since glacial retreat. As hypothesized, Bray-Curtis ordination indicated that the bacterial 

communities showed strong patterns of change that were closely aligned with gradients of soil 

nutrient and vegetation change. The phyla Betaproteobacteria and Bacteroidetes showed strong (r> 

-0.85) and statistically significant (p<0.05) log-linear decreases in relative abundance with soil age. 

Actinobacteria, Acidobacteria, and Alphaproteobacteria abundance stayed relatively stable 

throughout the chronosequence, representing ~35, 25, and 10% of the phylum level census, 

respectively. Change in the community composition and diversity were largest during the first 

several hundred years of ecosystem development, when soil nutrients and pH underwent similarly 

large alterations. In the first 1000 y, the pH declined from 6.8 to 3.9, bioavailable P declined from 780 

to 32 ug g-1 soil, and bacterial richness declined from 130 to 30 (Simpson’s 1/D). Decreases in 

bioavailability of other nutrients, such as Mn and K and Ni, were also observed. Taxa that 

increasingly dominated the soil with development were closely related to known acidophilic bacterial 

species. These results indicate that broad patterns of bacterial community composition and diversity 

are related to and perhaps driven by several important environmental habitat properties. 
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The Cuatro Cienegas Basin (CCB) is located in the Coahuila State, North East of Mexico. This 

ecosystem is characterized by a high endemism of macroorganisms and biodiversity of 

microorganisms, and also by extremely oligotrophic waters. In particular, the phosphorus levels of 

CCB appear to be rather low. Due to these features, CCB is an interesting system for evaluating the 

mechanisms of adaptation evolved by oligotrophic bacteria. We have hypothesized that these 

mechanisms would allow these bacteria to survive at low phosphorus levels by means of 

metabolizing reduced phosphorus compounds such as phosphite (Phi) and hypophosphite (HPhi). 

Here, we report on the isolation of two Micrococcaceae bacteria, belonging to the genera Kocuria 

and Citricoccus, capable of growing on marine media with Phi and HPhi at 0.56mM. These isolates 

were ascribed to these genera after 16s analysis and partial biolog analysis. The genome of the 

Citricoccus strain, called CH26A, was partially sequenced using an in-house 454 platform. After de 

novo assembly of the genome sequences generated, 70 contigs were obtained, which were used to 

determine an approximate size and coverage of the genome of this genus, which has been very little 

studied. These data is currently being used for mining selected metabolic features, including 

utilization of reduced phosphorous substrates, which could be related to the adaptation of this 

bacterium to its oligotrophic environment. 
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Species of Amycolatopsis may synthesize a flock of important antibiotics and other natural chemical 

compounds, some of which have been used for industrial scale production. The rifamycin-producing 

Amycolatopsis mediterranei once was classified in the genus of Streptomyces. It was then 

transferred to Nocardia, and finally reclassified into a new genus  Amycolatopsis. Complete 　

genome sequence of A. mediterranei and comparative genomic analysis with Streptomyces and 

Nocardia revealed some critical molecular markers that may be useful for taxonomic 

characterization. These markers, closely related to the synthesis cell envelope components (e.g., 
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mycolic acid) or the organization of the components in the envelope (e.g., incorporation of DAP), 

were consistent with the criteria of chemotaxonomy. In addition, Saccharopolyspora erythraea was 

found the closest species to A. mediterranei based on both the 16S rRNA phylogeny analysis and 

the molecular marker comparison, indicating the close relationship of these two genera. Therefore, 

the taxonomic characteristics of Amycolatopsis that relate it to but differentiate it from other genera 

are intrinsically determined by their molecular phylogeny that can be reflected by the comparative 

genomic analysis. 
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Isolation and taxanomy study were carried out on culturable nitrogen-fixing bacteria in the sediments 

from Hainan Sanya Mangrove Nature Reserve. Based on the characteristics of nitrogen-fixing 

bacteria and classic isolation measures, one set of effective method was modified and designed to 

use for isolation strains from the mangrove sediments samples, including nitrogen-free selection, 

acetylene-reducing activity, and nitrogenase gentics. Nine nitrogen-fixing bacteria were isolated. 

The systemic taxonomy analysis based on physiological and biochemical tests, analysis of 

molecular taxonomy placed these isolates within the eight genus. They are Vibrio sp. strain DZY-X1, 

Vibrio alginolyticus DZY-X11, Pseudomonas pseudoalcaligenes DZY-H11, Alcaligenes latus 

DZY-X161, Brevibacterium casei DZY-X16, Myroides odoratimimus DZY-X162, Sphingomonas sp. 

strain DZY-56, Flavobacterium sp. strain DZY-H9, Bacillus sp. strain DZY-H14. In addition to DZY-X1 

and DZY-X11, there are not two isolates in the same genus, which indicated that the mangrove 

sediment harboured a wealth of culturable nitrogen-fixing bacteria resource. 
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The community structure and vertical distribution of bacteria community along a depth profile in the 
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Xisha Island (16.74°N, 112°E) was investigated by Culture-independent polymerase chain 

reaction-denaturing gradient gel electrophoresis (PCR-DGGE). Comparative profile analysis of 

bacterial 16S rDNA V3-V5 fragments revealed a significant depth related variability in the 

composition of the bacterial population. The profile yielded a total of 368 bands in 178 different 

positions. Twenty-eight sequences retrieved from DGGE bands fell into five groups based on 

BLAST and bootstrap analysis. Predominant bacteria were mainly composed of Cyanobacterium 

and Proteobacterium. Sequences related to Proteobacterium (39.2%) were more obtained from 

samples from the deeper layers, while sequences related to Cyanobacterium were almostly 

confined to euphotic layer (35.7%). Unweighted pair group method with arithmetic averages 

(UPMGA) was used to cluster the sampling stations, and the results indicated that the samples 

tended to group together according to the depth. The stations were classed into 2 subgroups 

(except sample from the surface and 900m): GroupⅠ: sample collected at the depth of 50m, 75m, 

100m, 150m, 200m; GroupⅡ: the samples of depth of 400m, 500m, 600m and 700m. The result of 

canonical correspondence analysis (CCA) showed that the temperature played significant role in the 

distribution of bacterial (F=1.23; P=0.018, P<0.05). 
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A Gram-staining-negative, rod-shaped and red-pigmented bacterial strain, HMD3125T was isolated 

from a solar saltern in Jeungdo, Republic of Korea. A phylogenetic tree based on 16S rRNA gene 

sequences showed that strain HMD3125T formed a lineage within the genus Pontibacter, 95.3 % 

sequence similarity with Pontibacter korlensis, 95.2 % with P. roseus and 95.1 % with P. actiniarum. 

The major fatty acids of strain HMD3125T were summed feature 4 (comprising with C16:1 ω7c and/ 

or iso-C15:0 2OH: 31.1 %), iso-C15:0 (23.3 %) and iso-C17:03OH (13.9 %). The DNA G+C content 

of strain HMD3125T was 46.6 mol%. On the basis of the evidence presented in this study, strain 

HMD3125T represent a novel species of the genus Pontibacter, for which the name Pontibacter 

jeungdoensis sp. nov. is proposed. The type strain is HMD3125T (=KCTC 23156T= CECT 7710T). 
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The bacterial diversity and some characters of forty two rhizobia-like strains isolated from the roots 

of fresh rice plants (Oryza sativa L.) in Luannan County, Hebei province, China were investigated 

with a polyphasic strategy. The 16S rRNA, 23S rRNA, atpD, recA, rpoB and gyrB genes were PCR 

amplified and sequenced, then analysed by Neighbour-Joining, Minimum Evolution and Maximum 

Parsimony methods. Phenotypic characters were assessed by use of the Biolog and FAME 

techniques. The G+C content was determined by thermal denaturation method. According to the 

study of phylogenetics, these forty two strains were clustered in four rDNA groups, assigned to the 

genus of Sinorhizobium (Ensifer), Rhizobium (including former Agrobacterium, Allorhizobium). The 

results of 16S rDNA partial and whole sequences analysis, numerical taxonomy based on Biolog, 

composition analysis of FAME were quite agreed with each other. Sequences of genes of 16S rRNA, 

recA, atpD, gyrB, rpoB, 23S rRNA of some representative strains were analyzed for the study of 

phylogenetics. J3-46, J3-47-1, J3-44 etc standing for the rDNA groupⅠwere located in the branch of 

E. adhaerens on basis of the sequence analysis of all six gene types, with closest similarity to E. 

adhaerens LMG 20216 T(97-99%). The phylogenetics results have very nice coherence with Biolog 

and FAME results. DNA content G+Cmol% values of these strains confirmed these results. It is 

showed that the twelve strains of 16S rDNA groupⅠbelong to the species of E. adhaerens. The 

strains in other three rDNA group Ⅱ, Ⅲ, Ⅳformed three independent brand branches in the 

phylogenetics trees according the six conserved genes and phylogenetically related to species of 

the genus in Rhizobium. All the 16S rDNA sequence of strains of showed the highest similarity to the 

type strains of known species was below or close to 97%.The other house-keeping genes with 

closest similarity to known species was most below 90%. They were probably a new species in the 

genus of Rhizobium. The phenotypic results were consistent with the phylogenetics analysis. One of 

new species Rhizobium pseudoryzae sp. nov. was accepted by IJSEM. To determine the noduling 

and nitrogen-fixing ability with legumes of these strains, a nodulation test was carried out using four 

different legumes: soybean (Glycine max), kidney bean (Phaseolus vulgaris), clover (Trifolium 

repens) and lucern (Medicago sativa). Eleven strains among them successfully formed nodules on 

M. sativa including three E. adhaerens strains. Four strains (J3-A127, J3-N43, J3-N19, J3-AN59) 

were marked with gfp gene successfully and root colonization of rice by these strains were 

monitored. These strains were detected at the root tips, root cracks, and inner roots. 
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Oligonucleotide array technique is a powerful tool for the parallel, highthroughput detection and 

quantification of many nucleic acid molecules. DNA arrays have considerable potential 

applications for microbial detection, identification and characterization in natural environment. We 

designed specific probes for detection and identification of common Trichoderma species and 

biocontrol fluorescent pseudomonas by using fungal internal transcribed spacers (ITS) and gacA 

gene, respectively, which spread universally in soil as beneficial microorganisms and have some 

antagonistic activity for soil fungal pathogens, such as Phytophthra spp., Fusiarum spp. First, we 

developed an oligonucleotide array including 31 probes complementary to specific regions of 

internal transcribed spacers for detection and identification of common Trichoderma species. All of 

the 13 tested species, with the exception of five species in clade Viride and T. velutinum, exhibited 

a positive hybridization reaction with at least one corresponding species-specific oligonucleotide. 

Hybridization patterns were distinct for each species. Further verification of the array for soil 

sample with clone library, the predominant species were T.harzianum, T. velutinum and T. 

hamatum, which was similar with the macroarray analysis. Twenty two probes for fluorescent 

pseudomonas with gacA gene, which is a response regulator gene for the production of many 

secondary metabolites and exoenzymes in both plant-beneficial and -pathogenic Pseudomonas 

spp., were also developed to analyze the pseudomonas populations in snap bean rhizosphere 

based on the gacA gene cloning analysis. The comparison of pseudomonas populations in soil 

samples was performed with array analysis between inoculated Phytophthra capasici and 

un-inoculated in the snapbean rhizosphere in the plot experiments. The potential antagonistic 

isolates were found more universally in the samples with inoculating Phytophthra capasici than in 

the un-inoculating soils with antagonistic test in vitro and array analysis. Moreover, we discussed 

that the array technique might combine with multilocus sequence analysis to identify diverse 

microbial populations at different levels in microbial taxonomy and ecology. 
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The Xigu Section of the Yellow River in Lanzhou has been contaminated heavily along with the 

development of economy and growing industries. The Contaminants include fecal, PAHs，alkanes 

and heavy metal. On the other hand, Liujiaxia wetland of Yellow River is well kept out of pollution 
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which is only 50 kilometers upstream of Xigu section. Study microbial community structure of soil in 

two nearby areas will elucidate the interaction between the environments and the microbial 

communities. This research also provide theoretical basis for bioremediation in contaminated 

environment of Xigu area. All the soil samples were collected from Liujiaxia wetland and the sewage 

of industrial area in Xigu at 30cm, 50cm and 1m at depth. Total soil DNA has been extracted from all 

samples and amplified by universal bacterial primer. Our preliminary data has shown that there are 

different dominant microbial species from the two sampling sites, and the richness in Xigu samples 

is higher than in Liujiaxia wetland. We also found that a great numbers of heavy metal and PAHs 

degrading bacteria in Xigu samples by enrichments with amended heavy metal/PAHs. Some of 

species are novel. These results reveals that species richness influence by contaminative was 

limited. There are organic matter in Xigu than in Liujiaxia wetland samples which confirms that 

carbon sources is the most important factor of microbial community richness, and not the pollution. 

These research results provide important information in control environmental pollution in Xigu area 

and using microbial remediation prospect.  
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Seventy-five strains of aerobic, endospore-forming bacteria which included type and reference 

cultures of Bacillus and soil isolates from western coast soils of Taiwan Strait were studied. Overall 

similarities of these strains for 175 unit characters were determined by the SSM coefficients and 

clustering achieved using the UPGMA algorithm. Nine cluster-groups were defined at 70% SSM, 

Bacillus and relatives strains were distributed among 51 clusters at the 83% SSM level, most of 

these clusters can be regarded as taxospecies. The phenotypic characteristics for these strains 

were very much diverse. Colonial morphologies were differed remarkably, strain cells were mainly 

short rod-shaped, and 86% were Gram positive. Endospores were mostly produced within 3 days 

and were elliptically shaped, and most of spores do not swell the sporangium. These bacteria strains 

use different organic acids, degraded a variety of polysaccharides, and produced acid from a wide 

range of carbohydrates, but grew poorly for most strains. Many dyes and chemicals restrain 



 

127 

bacterial growth, the antibiotic concentrations and types affected bacterial growth. These bacteria 

were isolated mesophilically and mesophytically, but half of these were psychrophilic and half were 

thermophilic. Many strains grew in pH 9.5, and 5% NaCl medium. 
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Strain Gsoil 348T, which is related to the phylum Armatimonadetes, was isolated from a ginseng 

field soil sample by selecting micro-colonies from an oligotrophic agar medium after a long 

incubation period. Strain Gsoil 348T is mesophilic, strictly aerobic, non-motile, and rod-shaped. It 

grows in low nutrient media and weakly utilizes a limited range of substrates as sole carbon sources. 

The 16S rRNA gene sequences in public databases belonging to the phylum Armatimonadetes 

clustered into six groups, and five groups constituted a coherent cluster, distinct from the sequences 

of other phyla in phylogenetic trees that were constructed using multiple-outgroup sequences from 

49 different phyla. A primer set specific for Group 4, to which strain Gsoil 348T belongs, was used for 

diversity and abundance analyses, which indicated that Group 4-like bacteria are spread across 

various environments in the range of 0.01% to 5% of total bacteria. On the basis of polyphasic 

analyses, it is proposed that strain Gsoil 348T (= KACC 14959T = JCM 17079T) should be placed in 

Fimbriimonas ginsengisoli gen. nov., sp. nov., as the cultured representative of the Fimbriimonadia 

class. nov., which is matched to Group 4 of phylum Armatimonadetes. The genome of strain Gsoil 

348T is composed by a circular chromosome of 5.23 Mb and a prophage of 45.5Kb, harbouring 

5555 and 58 ORFs, respectively. The multiple ribosomal proteins based phylogenetic tree displayed 

a clear affinity between phylum Armatimonadetes and Actinobacteria. The analysis of metabolic 

pathways showed a distinct adaptability of strain Gsoil 348T to oligotrophic environment. Low ability 

of organic carbon source catabolism and integrated synthetic pathways of amino acid, purine and 

pyridine were identified. Only four types of organic carbon souces can be utilized by strain Gsoil 

348T, including xylose, fucose, rhamnose and pyruvate. Compared with other heterophytic bacteria, 

strain Gsoil 348T encoding less ABC transporters and less two-component system proteins. And 

strain Gsoil 348T also contains relative completed pathway in carbon fixation in photosynthetic 

organisms. It is the first genome sequencing of phylum Armatimonadetes. 
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Very little is known of the diversity, structure composition and functions of endophytes within alpine 

subnival plants that grow in the extreme environment. This study described the composition and 

characteristics of culturable endophytic bacteria isolated from wild alpine-subnival plant species 

growing the border of a glacier with frequently fluctuating and freezing temperatures, strong wind, and 

high ultraviolet radiation. Using a cultivation-dependent approach and 16S rRNA gene amplification 

techniques, bacterial isolates showing different phenotypic properties were obtained from 6 different 

subnival plant species which distributed at each altitude (totally 5 different altitudes), of which 

gram-positive bacteria, psychrotolerant bacteria, and pigmented isolates accounted for a large 

proportion. All these characteristics of endophytes were closely related to the survival environment of 

their host plants and were in good agreement with microbes occurring in other cold environments. 

Phylogenetic analysis indicated that the endophytic isolates consisted of five phylogenetic groups 

comprising α-proteobacteria, γ-proteobacteria, the high G+C content gram-positive bacteria, the low 

G+C content gram-positive bacteria, and Flavobacterium–Bacteroides–Cytophaga. The largest 

generic diversity was found in the HGC group, while Clavibacter, Agreia, Rhodococcus, 

Sphingomonas, and Pseudomonas were the most prevalent genera and distributed at each altitude. 

Of all the isolates, almost a half isolates showed a high sequence similarity to strains discovered from 

other cold environments such as glaciers, tundra, and polar seas. At the same time, psychrotolerant 

species and pigmented endophytic bacteria accounted for a large portion in the range of each altitude, 

and their proportion also gradually decreased with the decline of altitudes. The correlation analysis 

between population size of endophytes and temperature or precipitation at different altitudes indicated 

that there was a high positive correlation between population size and temperature, which implied that 

the temperature had an important affect on the distribution and population size of endophytes in this 

area. Furthermore, endophytic bacteria not only possessed the characteristics of cold-tolerance and 

UV radiation-resistance, but also were able to solubilise mineral phosphate and produce indoleacetic 

acid, also had potential for degrading organic pollutants. The abundant and multiplex functions of 

endophytes in biological and ecological aspects will be the topic researched in the future. These 

results will be essential not only for understanding their ecological roles and the interaction with plants, 

but also for revealing some phenomena and relationships among glacier, tundra (or soil), plant, 

microorganism and environment. 
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Hydrogen is the most promising energy resource with several technical, socioeconomic and 

environment benefits. Biohydrogen production presents an increasing interest for using 

carbohydrate rich feedstock in dark fermentation. Thermophilic bacteria often show higher values in 

hydrogen yields, hydrogen collection and substrate pretreatment, compared to those of mesophilic 

bacteria. In this work, a novel isolation method was constructed which can directly screen gas 

producing strains. By using this method, a thermophilic strain (CBS-Z) was isolated from Changbai 

Mountains hot spring which can rapidly produce bubbles in solid medium. The taxonomy position of 

the newly isolated thermophilic bacterium was determined by 16S rRNA sequence homologous 

alignment and phylogeny analysis. The result reveals 97% similarity to Firmicutes bacterium SP83. 

The organism also displays fermentative growth on carboxymethyl cellulose, cellobiose, glucose, 

maltose, starch, lactose, sucrose, sorbitol, galactose, xylose, avicel and filter paper. Under batch 

fermentation conditions, the maximum hydrogen production rate was 100 ml/L•h at 75°C when using 

filter paper as sole carbon source. The rapid hydrogen production rate and extensive substrate 

performance indicates this strain is an ideal hydrogen producer. 
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Ionizing-radiation-resistant organisms have been isolated from a wide range of environments. Many 

of the environments can be considered to be dry or desiccated, and it has been shown that many of 

these strains are also desiccation resistant. The ionizing-radiation-resistant fraction of the soil 

bacterial community was investigated by exposing an arid soil from the Xinjiang Desert to a dose of 

ionizing radiation using a 60Co source. Bacterial isolates surviving doses of 10 kGy were recovered 

from the desert soil sample. The phylogenetic diversity of the surviving culturable bacteria was 

examined by using 16S rRNA gene sequence analysis. A collection of 22 ionizing radiation-resistant 

bacteria was recovered from soil sample. The isolates fell into 6 different taxonomic groups based 

on their closest relatives, including the genara Deinococcus, Microbacterium, Kocuria, Micrococcus, 

Corynebacterium, and Sphingomonas. Of them, three new species of strain were identified 
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(Deinococcus gobiensis sp. nov. I-0T [1], Microbacterium radiodurans sp. nov. I-4T [2], 

Corynebacterium sp. nov. I-3T). The recovery of large numbers of ionizing-radiation-resistant 

bacteria from the desert soil provides further ecological support for the hypothesis that the 

ionizing-radiation resistance phenotype is a consequence of the evolution of other DNA repair 

systems that protect cells against commonly encountered environmental stresses, such as 

desiccation. This study provided further insight into the extensive diversity of ionizing radiation- 

resistant organisms in an arid soil. 
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The Ocean took part of over 2/3 area and 97% of total water of our planet. About 89% of the ocean 

has a depth over 2-3 km. This is the biggest ecosystem on our planet and contains numerous and 

great mystery. There are many microbes which have unique metabolic pathway residing in marine 

inhabits especially deep-sea. The South China Sea (SCS), which is the third largest marginal sea, 

has tremendous microbial resources. In this research, researchers employed metagenomic 

approaches which are culture-independent techniques to study the prokaryotic diversity and exploit 

microbial gene resources in the SCS. This study is the first report which compared two different 

culture-independent methods to study the prokaryotic diversity of the South China Sea. 16S rDNA 

and metagenomics were employed to investigate the prokaryotic diversity in a near-surface 
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sediment core from the Qiongdongnan Basin, South China Sea. In total, 119 and 31 phylotypes 

were identified through the analysis of 460 bacterial 16S rRNA clones and 278 archaeal 16S rRNA 

clones, respectively. The fosmid library we constructed contains 200,000 clones with ~36 kb 

fragment inserted. In the screening of lipase/esterase, fifteen active clones were discovered totally. 

After subcloning and sequencing, five different novel lipase/esterase coding sequences (CDS) were 

obtained. A clone which conferred lipolytic activity at low temperature was further studied in details 

and the lipolytic protein is called EstF. A phylogenetic analysis of amino acid sequence with other 

esterases and lipases revealed that EstF and its closely related putative lipolytic enzymes 

comprised a unique clade in the phylogenetic tree. Moreover, these hypothetic esterases showed 

unique conservative sites in the amino acid sequence. The recombinant EstF was overexpressed, 

purified and its biochemical properties were partially characterized. 
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The desert is an excellent model for studying evolution under extreme environments and it provides a 

gene pool with great biotechnological potential. We present here the complete genome sequence of 

Deinococcus gobiensis I-0 isolated from the Gobi Desert, a cold desert [1]. The genome of D. 

gobiensis was compared to the genome sequences of D. radiodurans which was isolated from canned 

meat, D. geothermalis from a hot spring, and D. deserti from the hot Sahara Desert [2-5]. Phylogenetic 

analyses using only the orthologous proteins that occur in all nine sequenced strains from the phylum 

Deinococcus-Thermus showed that D. gobiensis was closer to D. radiodurans than to the other two 

species, D. deserti and D. geothermalis. The genome of D. gobiensis was overrepresented with 

replication, recombination and repair, cell motility, intracellular trafficking, secretion, and vesicular 

transport and defence mechanisms COG categories compared to other Deinococcus genomes. 

Meanwhile, its genome was underrepresented with translation and nucleotide metabolism genes. This 

COG characteristic is similar to functional gene categories associated with cold adaptation in the 

psychrophilic Methanococcoides burtonii genome [6]. Compared with the other two species, it is 

particularly interesting to note that the two desert species, D. gobiensis and D. deserti have more 

genes in most COG categories, especially in energy production and conversion, carbohydrate 

transport and metabolism, transcription, cell wall/membrane/envelope biogenesis, inorganic ion 

transport and metabolism, signal transduction mechanisms. In this respect, D. gobiensis and D. 

deserti are very similar for each COG category, indicating a parallel evolution of this two desert 

species. Furthermore, the two desert-dwelling bacteria contain surprisingly large numbers of 
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horizontally acquired genes and predicted mobile elements of different classes, suggesting these 

mobile elements seem to have been the primary driving force for the parallel evolution in extreme 

desert environments. Our data provided unique insights into the mechanisms underlying the parallel 

evolution adapted to extreme desert environments in Deinococcus. 

 

Reference: 
1. Yuan, M. et al. Deinococcus gobiensis sp. nov., an extremely radiation-resistant bacterium. International 

Journal of Systematic and Evolutionary Microbiology 59, 1513 (2009). 

2. Makarova, K. S. et al. Deinococcus geothermalis: the pool of extreme radiation resistance genes 

shrinks. PLos One 2 (2007). 

3. de Groot, A. et al. Alliance of proteomics and genomics to unravel the specificities of Sahara 

bacterium Deinococcus deserti. PLoS Genetics 5 (2009). 

4. White, O. et al. Genome sequence of the radioresistant bacterium Deinococcus radiodurans R1. 

Science 286, 1571-1577 (1999). 

5. Makarova, K. S. et al. Genome of the extremely radiation-resistant bacterium Deinococcus 

radiodurans viewed from the perspective of comparative genomics. Microbiology and Molecular 

Biology Reviews 65, 44-79 (2001). 

6. Allen, M. A. et al. The genome sequence of the psychrophilic archaeon, Methanococcoides 

burtonii: the role of genome evolution in cold adaptation. The ISME Journal 3, 1012-1035, 

doi:10.1038/ismej.45 (2009). 

 

 

PS063 

Phylogenetic diversity based on rrs, recA and atpD genes analysis of rhizobial strains 
from sphaerophysa in partial regions of Northwest China 
Lin Xu 
Hexi Institute of Ecological, Gansu, China 

xulinsjfnubi@yahoo.com.cn 
 

This paper explored the diversity and phylogeny of rhizobia collected from nodules of sphaerophsa in 

different geographical regions of Northwest China. The phylogeny analysis of two housekeeping 

genes, recA and atpD, based on corresponding 16S rRNA gene sequences divided the collected 

strains into the following distinct groups: Mesorhizobium, Rhizobium and Shinella kummerowiae. The 

phylogenetic relationships based on the sequence analysis of these three genes were congruent at 

the genera level. The sequences of recA, atpD genes were found to show a good correlation with 16S 

rRNA gene sequences in most species except some a new branch in Rhizobium sp. These results 

indicated that there was recombination between species in the same genera. It is reliable to determine 

the taxonomy status at genera levels based on the sequence analysis of 16S rDNA. This was the first 
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report describing the Multilocus sequencing relationship of rhizobial population associated to nodules 

of sphaerophysa, thus increased the knowledge about their genetic diversity and ecology. 
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Gorgonian corals harbour an abundance of different bacterial populations throughout the coral 

structure. However, very little is known about the composition of these bacterial communities. In the 

present study, we attempted to characterize the culturable actinobacterial population associated 

with four gorgonian corals, Junceella squamata, Subergorgia reticulata, Anthogorgia sp. and 

Menella praelonga from Weizhou Island. 16S rRNA gene was amplified from fifty-eight cultured 

isolates. Phylogenetic analyses based on the full-length sequences of 16S rRNA gene showed that 

they belonged to a variety of actinobacterial genera including Blastococcus, Cellulosimicrobium, 

Dietzia, Gordonia, Janibacter, Kocuria, Kytococcus, Micrococcus, Micromonospora, Modestobacter, 

Nocardiopsis, Pseudonocardia, Rhodococcus, Saccharomonospora, Saccharopolyspora, 

Serinicoccus and Streptomyces. A comparison of these 16S rRNA gene sequences with those of 

valid species in the databases by using the EzTaxon server, revealed that many strains showed 

relatively low similarities to their corresponding type strains. For example, strain SCSIO 10427 

showed the highest similarity (98.429%) to Nocardiopsis chromatogenes YIM 90109T; strains 

SCSIO 10429, SCSIO 10389 and SCSIO 10390 exhibited 98.406% similarity to Streptomyces 

nanshensis SCSIO 01066T; the closest phylogenetic neighbour of strain SCSIO 10471 was 

Streptomyces variabilis NBRC 12825T (98.132%); SCSIO 10374 showed 98.025% similarity to 

Streptomyces varsoviensis NRRL B-3589T; SCSIO 10480 showed 97.869% similarity to Janibacter 

melonis CM2104T. The taxonomic position of these candidate novel species will be further 

investigated by a polyphasic approach. This study offers for the first time a prelude about the 

unexplored culturable actinobacteria diversity associated with gorgonian corals. The role of these 

members in the association of coral-bacteria is worthy to be further determined. 
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Sophora flavescens is a highly nutritive, drought tolerant, perennial shrub, endemic to the mid-asia 

and parts regions of northwest China. This herbage legume is highly prized for the re-vegetation of 

alkali soils and its drought-tolerance. The aim of this work is to gain better understanding of the 

diversity and phylogeny of rhizobia collected from nodules of Sophora flavescens in different 

geographical regions of northwest China. All these bacterial isolates were characterized by 16S 

rDNA amplified ribosomal deoxyribonucleic acid restriction analysis, fingerprinting, and sequencing, 

and phylogenies were inferred from their 16S rDNA,nodA gene and nifH sequences. 

Phylogenetically, all the isolates grouped with the genera Rhizobium, Mesorhizobium, 

Phyllobacterium, Sinorhizobium and Shinella kummerowiae. The bacteria isolated showed a high 

diversity at the genus, species, and strain level regardless of the different geographical origin of the 

host plant. This is the first report describing bacteria associated to nodules of Sophora flavescens. 

Our molecular description of bacteria associated to this legume improves the current understanding 

of the ecology and evolution of this plant species. 
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48 probiotic strains were isolated from chicken intestines and the faece of healthy people. 2 out of 

48 strains with high adhesive ability strains to human intestinal epithelial cells HT29 were obtained 

and identified as Lactobacillus crispatus K243 and Lactobacillus crispatus K313 by the 16s rRNA 

gene sequencing. The numbers of adherent bacteria were 9±1.2 piece/cell and 73.2±10.2 piece/cell, 

respectively. The cell surface proteins were extracted from those two strains and SDS-PAGE 

analysis revealed the presence of S-layer proteins (SlpA), approximately at 43 kD in Lb. crispatus 

K243. Beside a same size protein, another dominant protein (SlpB) with the size of 55 kD was also 

identified in Lb. crispatus K313. Analysis of bacterial cells’ bionomics suggested that SlpA and SlpB 

had similar properties such as easily extracted by LiCl, sensitive to proteinase K, and insensitive to 

trypsin, except that SlpB was sensitive to pepsin while SlpA wasn’t. Those two strains had the ability 

to tolerate high acid and bile. Digested by pepsin or treated by LiCl, the bacterial viability and 

adhesive ability were reduced. Moreover, Lb. crispatus K313 had a strong antoaggregating ability 

and surface hydrophobicity, and those surface properties did not disappear after the cells were 

treated by LiCl or pepsin, suggesting that in addition to S-layer proteins, other surface components 
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could be associated with the processes. 
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Strain ID6-48T is a Gram-negative moderately halophilic bacterium isolated from Aibi salt lake of 

Xinjiang in China. Cells were rod-shaped and motile with polar flagella. Colonies produced light pink 

pigment. The strain grew at 5-40°C, pH 6-11 and 0.5-21% (w/v) NaCl. Phylogenetic analysis based 

on 16S rRNA gene sequence revealed that strain ID6-48T should be assigned to the genus 

Halomonas showing 92-98.5% similarity with the type species. The isoprenoid quinone was Q-9 

(100%). The major cellular fatty acids were C18:1ω7c, C16:1ω7c/6c, C16:0 and C19:010-methyl. 

The DNA G+C content was 68.7 mol%. The DNA–DNA hybridization indicated that DNA relatedness 

between the novel strain and the closely related type strains were lower than 70%. Results of 

phylogenetic analysis, phenotypic and chemotaxonomic characteristics, G+C content and 

DNA–DNA relatedness supported the view that strain ID6-48T represents a novel species of the 

genus Halomonas, its proposed name is Halomonas aibiensis sp. nov., with ID6-48T(= CGMCC 

1.10192 T = NBRC 106172T) as the type strain. 
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A Gram-negative, rod-shaped bacterial strain, F3T, was isolated from a soil sample in China and 

studied using a polyphasic taxonomic approach. Cells of strain F3T were Gram-negative, aerobic 

rods (0.4-0.6 μm ×1.0-3.0 μm). Colonies on TSA were circular, smooth, slightly convex, and white in 

colour and 1 - 3 mm in diameter after 3 days incubation at 30°C. Phylogenetic analysis based on 

16S rRNA gene sequences indicated that strain F3T was affiliated within the alphaproteobacterial 

genus Brevundimonas, with Brevundimonas kwangchunensis (98.3%) and Brevundimonas alba 

(98.2%) as its closest relatives. Strain F3T contained Q-10 as the predominant ubiquinone and 

C18:1ω7c, C17:1ω8c and C16:0 as the major fatty acids. The DNA G+C content was 66.7 mol%. 
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DNA–DNA relatedness levels between strain F3T and closely related Brevundimonas species were 

below 30%. The results of DNA–DNA hybridization and physiological and biochemical tests allowed 

genotypic and phenotypic differentiation of the strain F3T from all recognized Brevundimonas 

species. Therefore, strain F3T is considered to represent a novel species of the genus 

Brevundimonas, for which the name Brevundimonas viscosus sp. nov. is proposed. The type strain 

is F3T (= CGMCC 1.10683T= JCM 17426T). 
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A Gram-positive-staining, aerobic bacterium, designated strain Y16T, was isolated from a soil 

sample of Inner Mongolia, china, and subjected to a polyphasic taxonomic study. Chemotaxonomic 

characteristics, i.e. cell wall diaminopimelic acid, whole-cell sugars, fatty acid components and major 

menaquinones, suggested that the organism belonged to the genus Actinoplanes. Colonies on ISP2 

were circular, rough, slightly convex, and orange in colour and 1 - 5 mm in diameter after 4 days 

incubation at 28°C. Aerial mycelium was absent. Numerous globose to oval sporangia were formed. 

The isolate grew optimally at 25-28°C and pH 6.0-9.0. The strain can grow at 3% NaCl. Strain Y16T 

had cell-wall peptidoglycan based on meso-diaminopimelic acid and MK-9(H4), MK-9(H6) as the 

predominant menaquinone. Major fatty acid methyl esters are iso-C15:0 and iso-C16:0. Strain Y16T 

shared 98.9% sequence smilarity with that of Actinoplanes deccanensis ATCC 21983T, the most 

closely related species. However, the two strains shared a low DNA–DNA relatedness value. The 

DNA G+C content of the type strain is 70.8 mol%. In addition, there were a profile of phenotypic 

properties that could distinguished strain Y16T from the most closely related species. It is therefore 

concluded that strain Y16T represents a novel species of the genus Actinoplanes, for which the 

name Actinoplanes atroaurantiaca sp. nov. is proposed. 
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Soil microorganism is an important component of the ecosystem. As it constitutes a part of the soil 

fertility, it is a valuable biological parameter in the soil quality evaluation, as well as an important 

reference in the soil improvement and the crop growing. Therefore, the microflora study of its 

response to the different soil improvement methods will help us to get the effects of the methods. 

The research was carried out by the dilution-plate-separation-count method to count the total 

amount of the bacteria, actinomycetes and fungus of every soil sample, which was collected in the 

sunflower saline-alkali test plots of different improvement methods in Wuyuan Inner Mongolia, and 

preliminarily analyzed the relationship between the amount changes of microorganism and the 

improvement methods. A preliminary research was done to reveal the vertical distribution of the 

microbial communities in the plot of different tilth methods. In addition, a statistics of the predominant 

species in the saline-alkali soil was carried out as well. It indicated that both planting sunflowers and 

using those soil improvement methods could increase the number of the bacteria, actinomycetes 

and fungus more or less, especially the tilth method; Bacillus and Pseudomonas distributed widely 

in the saline-alkali soil; species in the following genera: Arthrobacter, Acinetobacter, Citricoccus, 

Candidatus, Gordonia, Luteimonas, Leucobacter, Lysobacter, Micrococcus, Ochrobactrum, 

Rhizobium, Stenotrophomonas, Zobellella all existed. 
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The mechanisms regulating the recovery of biological soil crusts (BSCs) due to the presence of 

non-photosynthetic microbes were investigated using a soil scalping technique. Microscopic 

examinations identified the “glue” and “rope” action of bacteria and fungi at the initial stages of 

recovery of BSCs prior to the appearance of cyanobacteria. Extracellular polymeric substances 

(EPS) excreted by bacteria principally contained glucose and mannose. The optimum conditions for 

EPS production included the availability of glucose as the carbon source, the presence of CaCO3 

(2g/L), KH2PO4 (0.3g/L) and MgSO4 (0.1g/L), a pH of 7 and incubation at 37°C for 72 h. 

Crust-forming tests in the laboratory and in the field demonstrated that inoculation of bare sand with 

oligotrophic bacteria was effective in accelerating the recovery of BSCs. The number of 

non-photosynthetic microbes (especially actinomycetes and fungi) recorded in both the crust layer 

(0-2cm) and subsurface layer (2–5 cm) was higher after 3 years than after one year. Microbial 

spatial variability of BSCs was related to nutrient status, especially available N.  
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A total of 104 rhizobial isolates from 54 root nodules gathered from geographically separate 

populations of leguminous plant Mimosa spp. in Hainan Province were obtained. Nearly full-length 

of 16S rRNA gene was amplified and then sequenced the results of 16S rDNA PCR-RFLP indicated 

that all the examined strains belonged to the genera Cupriavidus、Burkholderia in β-Proteobacteria 

and the genus Rhizobium in α-Proteobacteria at the similarity level of 67 %. Of these strains, 87.5% 

were identified as Cupriavidus spp., it demonstrated that bacteria in the genus Cupriavidus were the 

predominant root nodule symbionts for Mimosa spp. from Hainan Province，while 5 isolates were 

placed in the genus Burkholderia, the representative strain HBU08040 had a 16S rDNA sequence 

99% similarity to Burkholderia mimosarum PAS44T isolated from Mimosa pigra in Taiwan. 

Representatives of the Cupriavidus strains had 98-100% similarity to the type strain Cupriavidus 

taiwanensis LMG19424T, in addition, 35 BOX-PCR fingerprinting patterns and 50 SDS-PAGE profile 

types were detected among the 91 Cupriavidus strains, which revealed that there existed abundant 

biodiversity both on phenotypic and genotypic. Sequence analysis of the acyltransferase gene (Nod 

A) of the Cupriavidus strains showed that they were most similar(99-100%) to a partial sequence of 

the type strain Cupriavidus taiwanensis LMG19424T, as well as the terms of the amino acid 

sequence, which coincided with the previous phylogenetic analysis. 

Furthermore, 8 strains within isolates belonged to Rhizobium，it had a maximum similarity of 96.8% 

to all the validly published species in the genus Rhizobium, sharing 99.4-100% similarity each other, 

consequently, these strains maybe represent a single, novel species of the genus Rhizobium, and 

needed further analysis such as G+C mol% and DNA-DNA hybridization to confirm. Unexceptionally, 

54 non-rhizobial strains which belonged to Pseudomonas、Enterobacter in γ-Proteobacteria， and 

Agrobacterium were also obtained in this study, these strains were likely to enter the nodules by 

infection along with a rhizobial cell capable of nodule induction resulting in mixed population within 

the nodules, presence of nod A、 nif H genes and their mechanism of nodulation needed to be 

further examined for better characterizing these bacteria. 
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A taxonomic study was carried out on strain PG2S01T, which was isolated from a culture of the alga 

Phaeocystis globosa - a haemolytic, toxin producing, harmful alga. The isolate was rod-shape, 

Gram-negative, non-motile, non-fermentative, orange-pigmented, and moderately halophilic. 

Growth was observed at salinities from 0.25 to 7.5% and at temperatures from 4 to 40 °C. The 

dominant fatty acids were i15:1 G (8.2 %), i15:0 (31.5 %), 3-OH i15:0 (8.1 %), 3-OH i16:0 (9.7 %) 

and “Sum in Feature 3” (18.4 %). The G+C content of the chromosomal DNA was 44.6 mol%. The 

16S rRNA gene sequence comparisons showed that strain PG2S01T was most closely related to 

Owenweeksia hongkongensis UST20020801T (88.85 %), and levels of similarity between strain 

PG2S01T and other type strains of recognized species in the family Cryomorphaceae were all less 

than 88 %. Phylogenetic analyses based on 16S rRNA gene sequences showed that strain 

PG2S01T formed a distinct evolutionary lineage within the family Cryomorphaceae. The strain 

PG2S01T was distinguishable from phylogenetically related genera by differences in several 

phenotypic properties. On the basis of the phenotypic and phylogenetic data, strain PG2S01T 

represents a novel species of a novel genus, for which the name Phaeoamoyum aurangiaensis gen. 

nov., sp. nov. is proposed. The type strain of Phaeoamoyum aurangiaensis is PG2S01T (=CCTCC 

AB 209288T = BCCM /LMG 25704T= MCCC 1F01079T).  
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A significant body of information describing thermophilic microbiology has been reported. To date, 

most investigations have been undertaken at volcanically-associated locations that include hot 

spring systems and deep-sea hydrothermal vents. However, much less is known about the 

microbiology of moderately thermophilic artesian springs, as exemplified by those found in Hot 

Springs National Park, AR (HSNP). Many of these springs do not mix with significant amounts of 

surface water and samples may be collected before erupting at the surface (i.e. no light, no 

terrestrial Carbon input). Therefore, chemolithoautotrophs are predicted to drive the ecology of 

these springs. Molecular surveys of biofilm samples were conducted to characterize the microbial 
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assemblages, identify prevalent populations, and infer their functional roles based on phylogeny. 

Subsequent experiments will directly test these inferences. Biofilm was collected from glass slides 

suspended in the water column of Hale Spring, in HSNP. Microbial assemblages were surveyed and 

enumerated using direct pyrosequencing and qPCR of bacterial and archaeal 16S rRNA genes. 

Ammonia monooxygenase (amoA) genes were surveyed through clone sequencing and also 

enumerated using qPCR. Bacteria dominated the biofilm assemblages (45:1 over archaea). Two 

bacterial phylotypes related to the families Nitrospiraceae (>35%) and Bacillaceae (>20%) were 

most abundant. The archaeal community was comprised almost exclusively (>95%) of sequences 

related to those of “Thermophilic Ammonia Oxidizing Archaea (ThAOA)” clade of the Crenarchaea. 

Only amoA genes within a single OTU (97% DNA sequence similarity) related to those of the 

“Crenarchaeota Soil Group” were detected. No bacterial amoA genes were detected. The Hale 

Spring biofilm community is highly enriched in members of the Nitrospiraceae, which contains 

known nitrite oxidizers. Members of the crenarchaeal clade “ThAOA”, which contains known 

ammonia oxidizers, are also present. These findings represent the first observation of 

Nitrospiraceae members as the dominant phylotype in a geothermal environment. 

Phylogenetically-based inferences of physiology and enumeration of amoA genes suggest that 

primary productivity within the Hale Spring biofilm is driven by a multi-domain autotrophic nitrifying 

consortium.  
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The extent of soil microbial diversity in agricultural soils is critical to the maintenance of soil health 

and fertility. The aim of this study was to investigate the influence of polytunnel greenhouse 

vegetable managements on soil microbial diversity and thus the level of soil suppressiveness of 

soil-borne fungal pathogens, and nutrient cycling as well. We examined three typical microbial 

populations, Bacillus spp., Pseudomonas spp. and Fuasarium oxysporum, and bacterial functional 

diversity in soils from three different land use types in China’s Yangtze River Delta, and related those 

to suppressiveness of cucumber Fusarium wilt. The land use types were a traditional rice wheat (or 

rape) rotation land, an open field vegetable land, and a polytunnel greenhouse vegetable land that 

had been transformed from the above two land use types since 1995. Results generated from the 

field soils showed similar counts for Bacillus spp. among the three soils of different land use types, 

significantly lower counts for Pseudomonas spp. in the polytunnel greenhouse vegetable land whilst 

significantly lower counts for Fusarium oxysporum in the traditional rice wheat (or rape) rotation land. 
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Community level physiological profiles (CLPP) of the bacterial communities in soils showed that the 

average well color development (AWCD) and three functional diversity indices of Shannon index, 

Simpson index and McIntosh index at 96 h incubation in BIOLOG Eco Micro plates were significantly 

lower in the polytunnel greenhouse vegetable land than in both the traditional rice wheat (or rape) 

rotation land and the open field vegetable land. The percentages of Fusarium wilt plant death were 

greatly increased in the polytunnel greenhouse vegetable plants, irrespective of being inoculated 

with or without Fusarium oxysporum f. sp. cucumerinum. Soil microbial functional diversity, and the 

abundance and composition of ammonia-oxidizing bacteria (AOB) involving in soil N cycling were 

evaluated under conventional N rate (270 or 300 kg N ha–1 season–1, N4), 80% (N3), 60% (N2), 

40% (N1) and 0% (N0) of N4 during a 2-year cucumber/tomato rotation. Microbial diversity indices 

were significantly lower under the highest N4 rate in the same vegetable season, but varied with 

seasons among N rates. The AOB population size was significantly higher in the N2 rate than in 

either the non-N N0 or the highest N4 rate. Denaturing gradient gel electrophoresis (DGGE) profiles 

showed that N fertilization generally increased the diversity of AOB community under the N1, N2, N3 

and N4 rate than under the N0 rate. However, the number of DGGE bands was more diverse under 

the N1 and N2 rate than under the N3 and N4 rate, with the greatest numbers of DGGE bands under 

the N2 rate. Phylogenetic analyses of the amoA gene fragments showed that all AOB sequences 

from different N fertilization rates were affiliated with Nitrosospira species and grouped into cluster 2, 

3, 8 and 12. Our results could provide a better understanding of the effects of intensive agricultural 

practices on soil microbial population and diversity, as well as the level of soil suppressiveness and 

N cycling in China’s Yangtze River Delta.  
 

 
PS076 

Diversity and phylogenetic analysis of Thalassospira bacteria isolated from various marine 
environments of a wide geographic range 
Qiliang Lai 

Xiamen University, Fujian 361005, China 

lai719@163.com  

 

Thalassospira bacteria are recently found ubiquitous in marine environments. In this report, 

fifty-seven strains isolated from seawater and deep sea sediment sampled at 31 sites of Pacific, 

Atlantic and Indian oceans were subjected to phylogenetic analysis, based on sequences of 16S 

rRNA, gyrB and ropD genes, followed by further examination with the fingerprint of BOX-PCR. The 

16S rRNA gene sequences were highly conserved in tested bacteria, with exception of only a few 

variable regions; whereas, the gyrB and rpoD gene sequences were highly variable. Based on the 

classification by the 16S rRNA and two house-keeping genes, they were classed into 10 clusters 

from cluster A to J, which can be further divided into 24 types from type A1 to J1. Interestingly, the 
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comparison of the BOX-PCR fingerprint, gyrB and ropD phylogenetic trees revealed a similar branch 

topology with that of the 16S rRNA gene. But deeper-branches can be revealed in the gyrB and 

ropD phylogenetic tree and the dendrogram of BOX-PCR fingerprint. At least 10 potential novel 

species were revealed from the gyrB and ropD phylogenetic tree. Geographically, the strains in 

cluster A, B, C, D, E and J are mainly from deep sea environments; the strains of cluster I, J, H and 

G4 mainly from the upper layers of water column; while the strains of cluster G spread in seawater 

from surface to bottom. The results provide the first description about the diversity of Thalassospira 

bacteria, and will contribute to a better comprehension of their ecological role and adaptation in 

marine environments based on further analyses. 
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Actinobacteria are high G+C Gram positive bacteria and widely distributed in terrestrial, marine and 

freshwater ecosystems. They are well-known for their bioactive compounds, with potential 

applications in medicine, industry and agriculture. Geomicrobiology of caves is becoming a popular 

area of research due to its extreme environmental conditions. However, it is still in its infancy in 

Malaysia although she has some of the biggest and longest limestone caves in the world, mostly 

concentrated in the northern states of Peninsular and East Malaysia. To our knowledge, this is the 

first report on actinobacterial diversity in a limestone cave in Peninsular Malaysia. Various selective 

isolation media were used to isolate actinobacteria from environmental samples collected from five 

different sampling sites in Kandu Cave of Perak, which is one of the six northern states of Peninsular 

Malaysia. Putative actinobacteria were detected between the range of 1.4×105 and 3.8×106 CFU g-1. 

A total of 200 strains of actinobacteria were isolated; mostly from samples of stalagmite, limestone 

columns, walls and flowstone. The isolates were assigned to 20 colour groups based on the colours 

of aerial, substrate mycelium and diffusible pigments. Selected isolates were identified to at least the 

genus level based on 16S rRNA gene sequence analysis and as anticipated, representatives of the 

genus Streptomyces were found most frequently, followed by Norcadia spp. Most of the strains were 

actively against K. pneumoniae and B. cereus, and contained antibiotic biosynthetic genes, such as 

non-ribosomal peptide synthetase, Type I and Type II polyketide synthases. In addition, the strains 

were tested for tolerance towards four types of heavy metals at different concentrations and results 



 

143 

showed that most strains could grow in the presence of lead and zinc (up to 0.4 mg ml-1) but few 

were tolerant towards nickel and copper (less than 0.3 mg ml-1). In conclusion, actinobacteria 

isolated from the investigated limestone cave are quite diverse and most of them are capable of 

producing bioactive compounds. 
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Overall community diversity of bacteria in thermophilic mats remains relatively poorly understood for 

it can be influenced by several factors, such as temperature, chemical composition and geological 

age. Identification of these factors individually is no easy for sample source limitation. However, the 

hot springs in Changbai Mountain centrally located within a radius of 500 meters and present series 

temperature, thus provide an ideal location for resolving thermophilic diversity under thermal stress. 

The microbial community structure of hot springs (53°C, 74°C, 83°C) were analysed by 

culture-independent molecular methods including terminal restriction fragment length polymorphism 

(T-RFLP) analysis, comparative sequence analysis, and 16s rDNA gene library. In particular we 

were interested in the structure, species composition, and relative abundance of the overall 

microbial community in the hotspring. 16S rDNA sequencing were used to classify 146 clones of 

integer representing different ARDRA clusters into 8 phyla. Thermotogae, Chloroflexi, 

Proteobacteria and plenty of uncultured bacteria are the dominant taxa of 83°C sample. Firmacutes, 

Chlorobi group, Deinococcus, Aquificae and several Proteobacteria are the dominant in 74°C 

hotspring. The bacillus are dominant in the 53°C hotspring and most of them are mesophilic bacteria. 

The dominant taxa in these three samples indicated that the structure of 74°C hotspring exhibit more 

diversity but most bacteria are mesophilic bacteria compare to 83 °C. Moreover the taxa of 83°C 

state in the roots of the evolutionary tree compared with that of 74°C. T-RFLP profiles of the bacterial 

community were dominated by Thermotogae, Proteobacteria and Firmacutes in 83°C, Aquificae and 

proteobacteria in 74°C and no obvious advantage taxa in 53°C hotspring. Proteobacteria were 

ubiquitous to all mats, other phototrophs occurred in most but not all samples. The difference 

evolution of groups is caused by temperature when the other factors are similar. To verify the 

phylogenitic relationships between phylotyes in 74°C and 83°C samples, the average taxonomic 

distinctness were also take into account. The evidence reveals that the greatest taxonomic diversity 

and phylogenetic distance between taxa were occurred in 74°C and 83°C, respectively. However, 

the diversity is not related to thermal stress in a linear fashion as demonstrated by all models. Even 

though Thermus，Aquificae are indicated the most primitive in 74°C, but the greatest phylogenetic 
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distance is statistically in 83°C. This result may rising from methods limitation. Chemoheterotrophic 

dominance and archaea absence are the typical features in Changbai Mountain compare to other 

hotsprings, eg. Yellowstone and Tengchong. Sulfur-rich habitat and younger geological age of 

Changbai Mountain are the believable reason for this difference.  
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The family of Micromonosporaceae has gradually been recognized as an important source of 

secondary metabolites for biomedicine. Mangrove is a unique ecosystem located at tropical and 

subtropical intertidal coast. In recent years, many strains have been isolated from mangrove 

classified within Micromonosporaceae that presented anti-bacteria and anti-tumour activity. A 

pair of family-specific PCR primers was designed to reveal the presence, taxonomic diversity 

and distribution of the members within this family in mangrove soil. The primers, designed as 

S-Sc-Micr-0143-a-S-18 and S-Sc-Micr-0827-a-A-18, amplified products of about 670 bp from 

authenticated strains of the family. In silico and pure culture tests both showed good match of 

the designed primers with members of the family Micromonosporaceae, but not with other 

representatives in the order of Actinomycetales. Clone sequencing analysis of the PCR 

amplicants of DNA extracted from soils of six mangrove sites confirmed the target sequences in 

all clones, with sequences similarity to culturable strains of Micromonosporaceae ranging from 

93.5% to 100%. Phylogenetic analysis of 257 cloned sequences revealed that apart from these 

definite genera of Micromonospora, Verrucosispora, Polymorphospora, Plantactinospora, 

Actinaurispora, Rugosimonospora, Krasilnikovia, some possible new genera and high 

taxonomically diverse members of the family were also widespread in mangrove soil of different 

geographical sampling sites, with Micromonospora and Verrucosispora as dominant genera, 

despite each site had unique phylotypes. The results confirmed significant biodiversity of family 

Micromonosporaceae in mangrove soil and presented great potential in exploiting this microbial 

resource from mangrove soil. 
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The phenylalanyl-tRNA synthase alpha subunit (pheS) gene sequences and 16S rRNA gene 

sequences of representative strains of 5 species and 4 subspecies from Lactobacillus casei group 

were analyzed by phylogenic method. The feasibility of the pheS gene sequences for species 

identification of the Lactobacillus casei group was studied. Results showed that the interspecies 

divergence of pheS gene sequences was between 6.8％~34％ and the highest intraspecies 

divergence could reach to 3％. The discriminatory power of pheS gene sequences was higher than 

that of 16S rRNA gene sequences, the pheS gene sequences analysis could be an important tool in 

species identification in the Lactobacillus casei group.  
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Wood-feeding lower termites can effectively digest lignocellulosic matter they got from various food 

sources. Previous studies showed that symbiotic flagellates play important roles in the 

biodegradation of cellulose in wood-feeding lower termites, whereas the role of many symbiotic 

bacteria in the gut of wood-feeding lower termites remains to be described. Using a wood-feeding 

lower termite, Reticulitermes chinensis Snyder as a model system, we analyzed the diversity, 

abundance and population structure of the symbiotic bacteria in the gut of this termite based on 

culture independent and culture dependent methods. A clone library of bacterial 16S rRNA genes 

amplified from the DNA extracted from the whole gut homogenate of R. chinensis were established. 

In total 602 random selected clones were analyzed by restriction fragment length polymorphism with 

the enzyme AfaI and MspI. From which 150 clones represented different ARDRA types were 

sequenced and phylogenetically analyzed. The clone library revealed that several groups of 

anaerobic and facultative anaerobic bacteria dominated in the gut of R. chinensis. The most 

dominant bacterial clones were affiliated with Spirochetes, Termite Group 1, Proteobacteria, 

Firmicutes, and Bacteroides with the percentage of 42.3%, 19.3%, 10.3%, 8.2%, and 6.8%, 

respectively. Only a few proportions of clones were affiliated with aerobes. The diversity of cultivable 
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aerobic and facultative anaerobic bacteria in the gut of R. chinensis were analyzed with the classical 

plate colony-counting methods combined with phylogenetic analysis based on the sequences of 

16S rRNA genes retrieved from the isolates. In total, 113 bacterial strains were isolated from three 

different media: 1/5 LB, 1/3 TSB and modified MM-4. All of these isolates can be classified to 55 

ARDRA types according to amplified ribosomal DNA restriction analysis with the enzymes MspI and 

HaeIII. The blast results of the 16S rDNA sequences got from the 55 typical strains showed that all 

the isolated aerobic and facultative anaerobic bacteria belonged to 20 different bacterial genera. 

Quantitative analysis of isolated strains with real-time quantitative PCR targeting bacterial 16S rRNA 

showed that the most abundant cultivable aerobic and facultative anaerobic bacteria in the gut of R. 

chinensis were affiliated with the genera Enterobacter, Lactococcus, and Bacillus with the 

percentage of 2.9%, 0.5%, and 0.2%, respectively, indicating that anaerobic bacteria play more 

important roles in the metabolism of wood-feeding lower termites.  
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We examined the distribution of uncultured Planctomycetes species (using TRFLP of 16S rDNA) 

along depth profiles spanning the extremely stable redox gradient of the Black Sea suboxic zone (<10 

μM O2) in order to gain insight into their respective ecological niches. The Planctomycetes phylogeny 

correlated with depth and chemical profiles, implying similar metabolisms within phylogenetic groups. 

A suboxic zone sample was split into >30 μm and < 30 μm fractions to examine aggregate-attached 

and free-living Planctomycetes. All identified Planctomycetes were present in the >30 μm fraction 

except for relatives of Candidatus Scalindua sorokinii known to carry out the anammox process. 

These anammox bacteria were clearly free-living. Candidatus Scalindua sequences formed two main 

clusters with distinct depth ranges. One cluster, only 97% similar to the named species, was present at 

high nitrite/nitrate and low ammonium concentrations in the upper suboxic zone. We propose this 

organism be named Candidatus Scalindua richardsii, for oceanographer Francis Richards, who 

predicted anaerobic ammonium oxidation based on chemical profiles (Richards, 1965). A second 

cluster, 98% similar to Candidatus Scalindua sorokinii and 98% similar to Candidatus Scalindua 

richardsii, was present at high ammonium and low nitrite conditions in the lower suboxic zone. 

Sequences were also obtained from the sulfidic zone, using Pla58 F, and yielded Planctomycetes from 

two uncharacterized Planctomycetacia clusters as well as from some new potential genera. 
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Over 150 strains of Thermoanaerobacter uzonensis, (Wagner et al. 2008), have been isolated and 

characterized from hot springs on the Kamchatka peninsula – a species, at least so far, only found 

here. Using the variations of household genes, the variation within this species, i.e., isolates with 

16S rRNA sequence differences less than 3% and isolated from various hot springs in a very 

restricted area was analyzed. This work, by investigating the intraspecies differences observed 

between these isolates deals also with the question of whether biogeography exist in a very 

limited area, i.e., in springs only a few meters and up to 300 km apart. Hot springs are viewed here 

in respect to populations as islands. The goals were i) to quantify the intraspecies heterogeneity 

using the 16S rRNA and eight housekeeping genes, ii) to analyze for spatial variation patterns, 

and iii) to elucidate possible correlation between the genetic divergence and the spatial and 

geochemical properties of the springs. Between six and 31 T. uzonensis strains were isolated from 

each of 12 selected hot springs. All eight housekeeping genes were polymorphic, with rplB the 

least and with pyrG and recG exhibiting the most divergence in their sequences. Using a set of 

123 isolates, fifty-one different sequence types were observed exhibiting synonymous and 

non-synonymous substitutions. Concatenates of the sequences from the eight conserved protein 

coding genes showed that isolates from the same hot spring grouped together, although some 

springs contained several clades which are interpreted as that probably different niches exist in a 

spring. .Interestingly, some genes exhibited as much variation for isolates from a specific spring as 

was observed for that gene in the isolates of all the springs of the Uzon region. Overall however, it 

was concluded that the spatial variation is influenced by both spatial separation and geochemical 

properties of the hot spring. 
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During the study of culturable bacteria in Xinjiang-Tibet descication environment, a number of 

Pontibacter-Hymenobacter related strains were isolated. Their colonies were occurred in red or pink 

which was similarity with a caroteinoides in Deinococcus radiodurans. Several novel species which 

could against the ionizing radiation were found in our lab, such as Hymenobacter xinjiangensis 

(Zhang et al., 2007), Hymenobacter deserti (Zhang et al., 2009), Hymenobacter tibetensis（Dai et al., 

2010, Pontibacter korlensis (Zhang et al., 2008), and Pontibacter xinjiangensis (Wang et al., 2010). 

Another UV-C resistant and red pigmented bacterial strain desinated as 1351T was isolated from the 

Tibet, China. Phylogenetic analysis based on 16S rRNA gene sequences placed strain 1351T in a 

distinct lineage in the family ‘Cytophagaceae’, and showed the closest sequence similarity with 

Adhaeribacter terreus (91.8 %). The G+C content of the DNA was 46.8 mol%. The major whole-cell 

fatty acids were iso-C15 : 0, summed feature 3 (C16 : 1 6c and/or C16 : 1 7c) and summed feature 4 

(comprising anteiso-C17 : 1 B and/or iso-C17 : 1 I). According to phylogenetic evidence and phenotypic 

data, strain 1351T is considered to represent a new genus and species of the family 

‘Cytophagaceae’ for which the name Rufibacter tibetensis gen nov., sp. nov. is proposed. The type 

strain is 1351T (=CCTCC AB 208084T=NRRL B-51285T). The result of UV radiation assay indicates 

that most Pontibacter-Hymenobacter related strains showed moderate to strong resistance. Daily et 

al (2010) reported small-molecule antioxidant proteome-shields in descication and UV resistant 

Deinococcus, and carotenoids also play a beneficial role in scavenging electrons from reactive 

oxygen species (ROS) (Zhang et al., 2007). And owing to the close link between ROS and various 

diseases, it is our interest to find antioxidants, as preventive drugs or food additives. Thus a 

comparable genomics analysis will be perfomed for several representative desert origin 

Pontibacter-Hymenobacter related species as well as 1351T for both functional study and systematic 

analysis purposes. 
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New antibiotics are urgently needed to encounter the widely spread of antibiotic resistant pathogens. 

The diversity and bioactivities of cultured rare actinomycetes from South China Sea sediments were 

studied. In total 20 deep sea mud samples were collected. In this study, the actinobacterial 

taxonomy method was used to guide the procession of dereplicating strains and increase the 

opportunity of finding novel active compounds. Rare actinomycetes including novel strains belonged 

to different Genus were obtained. The non-ribosomal peptide synthase (NRPS) and/or polyketide 

synthase (PKS) and/or other secondary metabolites synthase genes were identified and analyzed to 

determine their potential to produce novel active compounds. Different fermentation mediums were 

used for inducing active second metabolites production. And the activities were determined by using 

different lab models including anti-Bacillus Calmette-Guerin (BCG), anti-methicillin resistant 

Staphylococcus aureus (MRSA), et al. In total 136 rare actinomycetes were isolated from these 

samples. The 16S rRNA gene sequences of 26 selected strains were determined. The PCR 

amplification of secondary metabolites synthase genes results showed they had the potential to 

produce active second metabolites without previous reporting. For instance, Nocardiopsis sp. and 

Micromonospora sp. strains showed anti-MRSA activity; Verrucosispora sp. and Salinispora sp. 

strains showed anti-BCG activity et al. Two Salinispora sp. strains which showed positive results of 

AHBA synthase genes amplification and had anti-BCG activities were under the procession of 

scale-up fermentation. By primary HPLC and UV spectrum analysis, their metabolites belonged to 

ansamycins. Guided by actinobacterial taxonomy, the problem of dereplication of known strains was 

well resolved. PCR test was used to determine the potential of producing active second 

metabolites .Different fermentation mediums were used to find un-reported activities. The rate of 

finding new lead compounds will increase. 
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Isoprenoid quinone is lipid-soluble molecule that transfer electrons between the membrane-bound 

protein complexes in the electron-transport chain, also is one kind of very important compound used 

to prokaryotic chemotaxonomy. Specially, in Actinobacteria, it exhibits higher diversity of chemical 

structure from the isoprenoid chain length and the degree of hydrogenation respectively. Because 

actinobacteria lost the ubiC gene, which is responsible for a key reaction from chorismate to 
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4-hydroxybenzoate in ubiquinone (UQ) biosynthesis, they have merely the capability to synthesis 

menaquinone (MK). In the prokaryotic cell, there are five pathways refer to MK biosynthesis. Two 

shunts, isochorismate and futalosine pathways (Hiratsuka et al., 2008) branch from shikimate 

pathway for synthesizing 1,4-dihydroxy-2-naphthoste from chorismate, which is the hydrophilic 

moiety of MK. On the other hand, methylerythritol phosphate (MEP) and mevalonate (MVA) 

pathways are responsible for synthesizing isopentenyl diphosphate (IPP), basic unit of hydrophobic 

tail of MK, by using total different substrats. Moreover, there are two proteins polyprenyl synthetase 

(IspB) and geranylgernayl reductse (ChlP), relative to the phenotypic diversity of MK and control the 

isoprenoid tail length and saturation respectively. By using the phylogenomic approaches, we 

analyzed the distribution and phylogeny of 36 genes locating in these five pathways and two genes 

refer to phenotype in 93 actinobacteria genomes and another two genomes as outgroup reference. 

We found that most of seven genes related to shikimate pathway, except for aroC gene, are of 

diversity on copy number, primary structure and architecture. There are 10 species belonging to the 

genera Bifidobacteria, Gardnerella, Atopobium, Olsenella, and Slackia, lack the genes both in 

isochorismate and futalosine pathways, but they have the capability to synthesize chorismate. That 

should be the key reason why the MK is not present in anaerobic fermentative bacteria. And for the 

isochorismate and futalosine pathways, they did not coexist in one species, except for 

Stackebrandtia nassauensis DSM 44728 (three genes of isochorismate pathway left) and 

Streptomyces griseus subsp. griseus NBRC 13350 (one gene of isochorismate pathway left). There 

are only 14 species belonging to the genera Acidothermus, Catenulispora, Frankia, 

Micromonospora, Salinispora, Stackebrandtia, and Streptomyces, possess futalosine pathway. It 

indicates that futalosine pathway might appear later than isochorismate pathway in the evolution 

history of Actinobacteria. Most of test strains synthesize IPP by using MEP pathway. However, five 

pathogenic species have intact genes in MVA pathway, two of them have both MEP and MVA 

pathway. Although MVA pathway is considered to be the major route of IPP synthesis in eukaryotes 

and archaea, and it should have an early origin in the three domains of life, these five species 

acquired MVA pathway by horizontal gene transfer from their host. The presence of chlP gene has 

significant relationship with the saturation of isoprenoid chain. But the evidence proving the 

connection of the degree and sites of hydrogenation and the phylogeny of ChlP has not been found 

out according to our data. Although some work had demonstrated that some residues before 

DDXXD motif in IspB protein and dimer formation are essential for chain length determination, 

similarly, its phylogeny has not obvious relationship with isoprenoid chain length. Along with the 

progress of genome sequencing technique and omics, more and more biological information 

employed gradually in the study of microbial systematics and taxonomy, for instance, to reveal the 

evolution history based on genome sequence or gene architecture. In this work, we investigated the 

relationship between the phenotype of MK and the phylogeny of proteins corresponding to MK 

biosynthesis. The result shows that various MK biosynthesis related pathways exist and most of 

genes underwent a complicated evolution history in Actinobacteria. 
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Species of Ganoderma Karst (Ganodermataceae, aphylophorales) are group of wood decaying 

basidiomycetes, ubiquitous throughout the world but predominant in the tropics. The genus has 

been extensively studied from two vastly divergent angles – losses of important commercial trees 

and very potent medicinal properties against many human diseases. Nine isolates were collected 

from the different part of Gandhinagar and Ahamdabad region of Gujarat states of India on the basis 

of morphological characteristics during month of August-September. All had been morphologically 

identified as Ganoderma spp. Molecular analyses were based on sequences of the ribosomal 

internal transcribed spacers (ITS). ITS has been successfully used as a genetic marker for 

molecular validation and identification ofseveral medicinal plants and fungi, such as G.lucidum 

(Ngan et al. 1999; Kim et al. 2007). ITS analysis is useful in distinguishing between Ganoderma 

species. Length of ITS PCR product is used for the identification of the species and for G. lucidum it 

is nearly between 750-800 bp as mentioned in Monclavo et al. (1995). The isolated DNA of all 

isolates were subjected to analysis of ITS1-5.8S rDNA-ITS-2 using universal primers ITS-1 and ITS 

-4 (Williams et al. 1991) and authenticity of all twelve amplified product was ascertained by 

comparing the band lengths produced by PCR product on agarose gel with the band length of 

identified G2 culture (Obtained from Amity Institute of Microbial Technology). The band length of G2 

is nearly 750bp. Some of the collected isolates showed a different band length of 850 bp, which may 

be a different strain of Ganoderma. Out of the nine specimens tested five turned out to be true 

Ganoderma lucidum and rest four were identified as Ganoderma species. 
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Mangrove streptomycetes have the potential ability of synthesizing unique bioactive secondary 

metabolites because of their adaption to the moist, high salty and acid habitat. In this study, 

Mangrove streptomycetes have been isolated to analyse the diversity and their antitumor bioactivity. 

96 Streptomyces strains were isolated from mangrove sediments samples collected in Qi-ao island 

in Zhuhai, Guangdong, China. 30 different strains were remained after dereplicated by BOX-PCR. 

The 16S rDNA genes of these representatives were amplified, sequenced and analyzed. These 

strains were classified to 27 species of Streptomyces based on the 16S rDNA analysis. Two isolates 

were suggested as novel species of Streptomyces. To evaluate the bioactive secondary metabolites 

producing ability of the mangrove streptomycetes, a genetic screening of the polyketide synthase 

(PKS), non-ribosomal peptide synthase (NRPS), FADH2-dependent halogenase and 

glycosyltransferase (GT) genes were performed to the 96 isolates by PCR. The percentages of the 

PKS, NRPS, halogenase and GT gene-positive isolates were 32.5%, 36.0%, 13.5% and 9.5%, 

respectively. According to the genetic screening result, antitumor activities corresponding to their 

cytotoxicity against P388 cells of these positive strains were determined by the SRB method. 37 

strains showed cytotoxicity after combinatorial screening and among them, 5 strains had a high 

inhibition IR high than 90%. These results indicated that mangrove sediments harbor abundant and 

diverse streptomycetes. The study also showed the mangrove streptomycetes could be one of the 

most important resources in searching for new species and bioactive secondary metabolites. 
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Strain SHA6 was isolated from a deep-sea sediment collected from the South China Sea and showed 

promising anti-fungal activities against 10 phytopathogens including Rhizoctonia solani, Fusarium 

oxysporum etc. Bioassay-guided fractionation and purification using HP20 adsorption, flash 

chromatography over silica gel (and ODS) and semi-preparative HPLC, led to the isolation and 

purification of three pure metabolites from the fermentation broth of SHA6. 1D, 2D-NMR based 

structural elucidation showed they are new macrolides with a carbon skeleton similar with maclafungin. 

Some pathogenic fungi including Rhizoctonia solani were strongly inhibited by these metabolites at a 

concentration of 1 mg/ml. SHA6 was identified as Actinoalloteichus sp. by its morphological, 

physiological and biochemical characteristics as well as 16S rDNA sequence analysis. 
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Endophytic actinobacteria have been found in virtually every plant studied, where they colonize the 

internal tissues of their host plant and can form a range of different beneficial relationships. These 

microorganisms may represent an underexplored reservoir of novel species of potential interest in 

the discovery of novel lead compounds and for exploitation in pharmaceutical, agriculture and 

industry. The diversity of culturable actinobacterial endophytes associated with Jatropha curcas L. in 

China was investigated. Due to the use of different selective isolation media and methods, a total of 

257 actinobacteria were isolated. Representative isolates were selected on the basis of their 

morphology on different media and were further characterized by 16S rRNA gene sequencing. The 

results showed that they represent an unexpected variety of 15 different genera: Streptomyces, 

Nocardioides, Lentzea, Micrococcus, Zhihengliuella, Gordonia, Nonomuraea, Nocardipsis, 

Kibdelosporangiu, Pseudonocardia, Microbispora, Saccharothrix, Micromonospora, Amycolatopsis 

and Nocardia. Six strains belonging to the genera Pseudonocardia, Nocardia, Pseudonocardia, 

Amycolatopsis, Kibdelosporangiu and Streptomyces were identified as new species and candidates 

by polyphasic taxonomic approaches. To evaluate the plant growth promoting activities, their ability 

to produce auxins, siderophore, 1-aminocyclopropane-1-carboxylate (ACC) deaminase, phosphorus 
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solubilization and N2-fixing was evaluated. Some PGPE potential possessing strains were selected 

to inoculate the tissue culture seedlings, and the results showed that five strains could promote the 

seedlings growth. Our present study confirm that plants represent an extremely rich reservoir for the 

isolation of significant diversity of actinobacteria and novel species and they are likely to establish 

themselves in the plant environment after field application as biofertilisers.   
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On the search for novel natural products that can be developed as a resource for biotechnology, 

the present work has focused on the discovery of new organisms of the genus Streptomyces. 

They can be found inhabiting a wide diversity of ecological sources where they play an important 

ecological role. Isolation of streptomycetes was mainly performed as part of drug discovery 

programs and focused on terrestrial sources. Some streptomycetes have been studied in detail; 

however, in Mexico there are not reports for this. More comprehensive studies are needed to 

understand the diversity, distribution and ecology of Streptomyces in soils of Mexico. Thirty-six 

streptomycetes were isolated from five mixed samples of soil collected in different agricultural 

location in Mexico and the assignment to the strains to such genus was performed after 

genus-specific primers and their morphological characterisation. Molecular fingerprinting 

methods focused on random amplification of repetitive sequences (rep-PCR) in microbial 

families of repetitive DNA sequences. Fingerprinting using outwardly facing primers for the BOX 

sequences indicated relatively high genomic heterogeneity within the streptomycetes. A PCR 

approach to screen the bacterial isolates for genes associated with secondary metabolite 

production was applied to evaluate the biosynthetic potential for modular polyketide synthases 

(PKS-I), iterative polyketide synthases (PKS-II) and non-ribosomal peptide synthetases (NRPS). 

In about 50 per cent of the isolates at least one positive amplification for PKS I, PKS II and 

NRPS gene clusters were in isolates. Additionally, in vitro bioassay against Sclerotinia 

sclerotiorum, a phytopathogens of economical importance, 35 per cent of the isolates showed 

antifungical activity. These results support the view that agricultural soils constitute a largely 

repository for unknown streptomycetes and are a promising biological material in screening for 

still unknown bioactive natural products 
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Recently, determining large numbers of metagenomic 16S rRNA tags using next generation 

sequencing methods has become a new focus of microbial diversity studies. This approach has 

revealed many striking observations from both human gut and environmental habitats. The 

methodology is advancing rapidly. In year 2010, several groups including us developed methods of 

determining 16S rRNA tags using the Illumina instrument. It increased the sequencing depth of 16S 

rRNA tags for over 10 folds, with significantly reduced cost. However, the unprecedented 

sequencing depth provided by Illumina runs posed considerable challenges for microbial community 

analysis software, because the distance matrix for large dataset cannot even been loaded into the 

memory of normal workstations using traditional computational algorithms. We developed a TSC 

method in the present study. TSC divides tags into two groups according to their abundance. After 

that, the abundant group is clustered using a hierarchical clustering algorithm, and the rare group is 

calculated using a greedy heuristic algorithm. TSC estimated similar numbers of OTUs as existing 

accurate methods, and both OTU number and OTU members were stable for a wide range of cutoff 

values for selecting abundant and rare tags. The result showed that dividing tags by abundance 

level and clustering them sequentially is both biologically and computationally reasonable. On a 

normal desktop computer, we analyzed a dataset of 280 million tags with nearly 400,000 unique 

sequences (which could be the largest dataset till now) using TSC within two days. With the 

development of next generation sequencing methods, obtaining large amounts of metagenomic 

sequences will be convenient and easily affordable with commercial services. However, tailored 

analysis of microbial community data should be performed at home, and software capable of 

running on normal desktop computers will be useful because many microbiology labs cannot access 

computer clusters freely. The TSC method can analyze millions of tags using normal personal 

computers and theoretically does not have an upper limit level for tag number. We expect that the 

TSC method will be useful for both large studies and diverse normal labs, including samples that 

vary from human body to environmental habitats. 
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Polylactic acid (PLA), a biodegradable plastic, was produced from lactic acid, derived from the 

fermentation process of agricultural products. Several bacteria have been reported PLA-degrading 

ability to members of the family Bacillaceae, Thermoactinomycetaceae, Micromonosporaceae, 

Pseudonocardiaceae, Streptosporangiaceae and Thermomonosporaceae. However, the study on 

bacteria that can degrade PLA at high temperature is still limited. Therefore, thermoplilic bacteria 

that are able to degrade PLA were isolated and phylogenetic study of the isolates using 16S rDNA 

sequences was examined. In addition, PLA-degrading enzyme produced by the highest producing 

strain was also characterized. A total of 9 strains isolated from 146 soil samples collected in 

Thailand formed clear zone on an emulsified PLA agar plate at 50 °C for 2 weeks. Comparison 16S 

rDNA gene of these strains with other gene sequences in the GenBank database indicated all 

strains closed to family Thermoactinomycetaceae. The result of phylogenetic tree showed that P43 

and LP175 were belonged to Laceyella sacchari with identity to the type strain of 99.7% and 99.9%, 

respectively. Other isolates (C86, C88, C89, K13, K23, K25 and KT176) were similarities with 

Planifilum fimeticola with the 16S rDNA identity to type strains of approximately 93%, indicate that 

these isolates are candidates to be assign as novel strains. Their ability on the enzyme production 

on the medium using PLA powder as substrate showed that strain Laceyella sacchari LP175 

produced the highest PLA-degrading activity of 52.4 U/mL within 4 days of cultivation. The enzyme 

was purified to homogeneity by CM-sepharose chromatography. The specific activity of the purified 

enzyme was 328 U/mg with purity 15.3 folds increased and 48.1 % yield obtained. SDS-PAGE 

analysis indicated that the molecular weight of purified PLA-degrading enzyme approximately 28 

kDa. Characterization of the purified enzyme will be elucidated. 
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Marine actinomycetes are a rich source of secondary metabolite. Organo-halogen compounds 

are widely produced by actinomycetes and many of them are important antibiotics. Exploring 

organo-halogen compounds from marine actinomycetes isolated from epeiric sea deposit at 

Bohai Bay in Dalian, China, based on gene screening and preliminarily developed halogen 

element detection of fermentation products from isolates of interest. Special media were 
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designed for isolating marine actinomycetes and 16S rRNA sequencing was carried out for 

phylogenetic analysis and de-replicating of the isolates.PCR strategy was accomplished to 

screening the FADH2-dependent halogenase genes. Modified Beilstein test, a green flame as a 

positive result caused by burning the samples with copper oxide, was developed to preliminary 

discrimination of the organo-halogen compounds. A total of 1215 strains were isolated of which 

271 were classified by 16S rRNA phylogenetic analysis. The data showed that 251 strains were 

homologous with actinobacteria (92.26 %), including 15 genera of 11 family. Among them 30% 

were halogenase gene positive and 12 positive strains of interest were chosen for further 

studies. According to the identity percentage of halogenases responsible for the biosynthesis of 

characterized halogenated, 9 actinomycetes strains halogenases shared 53%~100% amino acid 

identity with their top BLASTp-hits. It indicated that some of them probably involved in the 

biosynthesis of identical or similar halogenated compounds,such as enediyne(C-1027), 

glycopeptides (vacomycin, balhimycin, complestatin etc), ansamycin (ansamitocin), macrolide 

(tiacumicinB), lysolipin and cryptophycin. No identity with known identified halogenated 

compounds with three new discovered halogenases might imply their participation in new 

biosynthetic pathway or other mechanism than halogenations. Further modified Beilstein test of 

these 12 strains fermentation products indicated one strain may produce organo-halogen 

compounds. Since halogenases are a tailoring enzymes involved in biosynthesis of many 

natural products, the coding genes are widely distributed in marine origin actinomycetes and 

could be served as a effective target to discover halometabolite. 
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Eighty eight phosphobacteria in the rhizosphere of Lycium barbarum L. in Ningxia have been 

isolated and their ability have been tested with PKO and Mongina organic culture medium. the 

results indicated that 28.4% and 20.4% of the strains shown the ability of dissolving organic and 

inorganic phosphorus .4 strains(NQ1 、 NQ2 、 NQ3 、 NQ4) shown strong ability of 

phosphorus-solubilizing and their D/d values ranged from 1.85~3.02and their ability were 

74.8~91.2μg/mL. The orders is NQ2>NQ3> NQ1>NQ4.The four strains has great practical value in 

microorganism fertilizer developing.    
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The main goal of second-generation biofuels is to replace valuable foodstuffs such as corn and cane 

sugar with lignocellulosic feedstock as carbon sources for microbial fermentation to yield bioethanol. 

We set up eight different in situ cellulolytic enrichments in Great Boiling Spring (GBS), Nevada, 

including two incubation temperatures (77°C and 85°C), two cellulose feedstocks (corn stover and 

aspen sawdust), and two incubation locations within the spring (sediment and water column). Each 

enrichment was used as inoculum for lab cultivation of cellulolytic thermophiles and 16S rRNA gene 

pyrotag analysis. Subsequently, four enrichments were chosen for metagenomic analysis. Aerobic 

isolates have been identified by 16S rRNA gene sequencing as: Geobacillus vulcani, G. 

stearothermophilus, G. thermoleovrans, and G. lituanicus, however, none of the Geobacillus isolates 

are active on crystalline cellulose. The anaerobic pure cultures have been identified as Thermotoga 

petrophila, which is known to be active on soluble cellulose. Additional more strongly cellulolytic lab 

enrichments are the focus of current study. 16S rRNA pyrosequencing results showed that 676 

microbial species and 55 microbial phyla were represented. The sixteen most abundant phyla 

represented 86-99% of all species in each of the enrichments. Remarkably, five of the most abundant 

phyla have never been cultivated in the laboratory and may include novel cellulolytic thermophiles. 

Unifrac analysis showed that temperature, cellulose feedstock, and incubation location, in that order, 

control the microbial community composition of the cellulolytic enrichments. In addition, our analysis 

shows that phyla containing known cellulolytic organisms are enriched at both 77°C and 85°C, 

including Thermotogae, Dictyoglomus, and Firmicutes. Candidate phyla OP9, C2, and OP10 are also 

enriched with cellulose, however it is possible that these organisms may be involved in consortial 

catabolism of cellulose but not be primary cellulolytic organisms. More than 100 contigs encoding 

putative cellulase genes are present in metagenomes from cellulolytic enrichments. Identification of 

novel cellulolytic thermophilic microorganisms and thermotolerant enzymes may help overcome a 

major hurdle in the conversion of complex lignocellulose feedstocks into fermentable sugars or directly 

into biofuels by reducing the energy and water requirements for this intricate process.  
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The complete nucleotide sequence of the 53,560-bp plasmid pST-III from Lactobacillus plantarum 

ST-III was determined. The plasmid contains 44 predicted coding regions, and to 34 of them 

functions could be assigned. Homology analysis for the replication protein and the typical features of 

the origin of replication suggest that pST-III replicates via the theta-type mechanism. Among the 

predicted genes, we identified a kdp gene cluster for the first time in Lactobacillus genus and a 

system for osmolyte transport. These plasmid-encoded functions likely confer a fitness benefit in 

specific habitats for ST-III and may increase its viability in hyperosmotic and other harsh conditions. 

Furthermore, the relative copy number of pST-III was determined to be 3.52 ± 1.05 copies in each 

cell which could be classified as low-copy number plasmids. 
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A total of 59 endophytic actinomycetes were isolated from healthy tissues of 20 species of Thai 

medicinal plants collected at the Eastern Botanic Gardens, Thailand. Endophytic actinomycetes 

were most commonly obtained from roots (81%) and the rest was gained from leaves. Based on 16S 

rRNA gene sequencing, the dominant genus was Streptomyces (55.9%) and the remainder 

belonged to 9 genera including Microbispora (15.3%), Micromonospora (11.9%), Actinomadura 

(6.7%), Actinoallomurus (1.7%), Nocardia (1.7%), Nocardiopsis (1.7%), Nonomuraea (1.7%), 

Promicromonospora (1.7%) and Saccharopolyspora (1.7%). Most of the isolates were active against 

test microorganisms and plant pathogens such as phytopathogenic bacteria (Xanthomonas 

campestris pv. glycine, Erwinia carotovora pv. carotovora and Ralstonia solanacearum) and 

phytopathogenic fungi (Colletotrichum sp. Fusarium sp.). For the properties of plant growth 

promoting agents, the results revealed that 20 isolates (34%) can solubilize phosphate, 30 isolates 

(51%) produced siderophores, 13 isolates (22%) produced plant hormone (indole-3-acetic acid, IAA) 

and 8 isolates (13%) produced aminocyclopropane-1-carboxylic acid (ACC) deaminase. The ability 

of ACC deaminase activity is of interest because its ability may enhance plant growth by lowering 

plant ethylene levels. ACC deaminase genes were determined by PCR amplification using specific 

designed primers. Fifteen isolates were shown the expected PCR products including Streptomyces 

(11), Microbispora (2), Nonomuraea (1) and Micromonospora (1). Nucleotide sequencing and 

phylogenetic relationship have been analyzed. It is obvious that endophytic actinomycetes isolated 

from Thai medicinal plants have high potential for agricultural applications such as biocontrol in the 

near future.   
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Microbes frequently live within multicellular, solid surface-attached assemblages termed biofilms. 

These microbial communities have architectural features that contribute to population heterogeneity 

and consequently to emergent cell functions. Biofilm formation is a main virulence determinant in 

many bacterial infections. It significantly increases bacterial resistance to antibiotics and innate host 

defence. In general, the specific physiology of biofilm and the barrier function of the extracellular 

biofilm matrix determine resistance to antibacterial. In previous study, we have isolated 

actinomycetes identified as Streptomyces from infiltration percolation plant and, which showed a 

broad antagonistic activity against multiresistant Gram+ and Gram- strains. Therefore, this paper 

contributes to study the capacity of tested strains (Gram+ and Gram-) to produce biofilm, 

determining the activity of five aqueous extracts of most active actinomycetes strains isolated to 

inhibit and to destruct mature biofilm. All the five extracts reduce efficiently the biofilm of all tested 

bacteria. The biofilm inhibitory concentration of 15S3 and 40S2 of the extracts significantly 

prevented biofilm formation and also destruct mature biofilm up to 50- 80% in addition to their 

antagonistic activity against bacteria and yeast.  
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Streptomyces lividans TK24 and derivatives are widely used in industry as hosts for the production 

of recombinant proteins and metabolites, and as a consequence of this biotechnological use, TK24 

has undergone through strong artificial mutagenesis and selection processes for many decades. 
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Indeed, the genome sequence of TK24 recently obtained by the Broad Institute shows that the strain 

sequenced lacks many genomic islands that are present in its close relative S. coelicolor M145, 

another species belonging as well to the S. violaceoruber sub-clade. To explore the evolutionary 

history of S. lividans, a genome-sequencing project of strain 1326, which is the parental strain of 

TK24 and the original isolate, was started in 2008. The aim of this project is to determine the nature 

and extent of the genetic and metabolic differences between the S. lividans strains, within the 

context of the S. violaceoruber sub-clade, and thus comparative genomic analyses and 

mutagenesis / phenotypic characterization experiments have been undertaken. We have 

hypothesized that through this approach we will be able to distinguish among the genomic regions 

that have been gained or lost during the process of speciation (M145 vs 1326) from those related to 

adaptation in the laboratory (1326 vs TK24). In-depth analyses of the draft genomes of TK24 and 

1326 against the complete genome sequence of M145 will be presented, including a detailed list of 

the genomic differences among the three strains, from which specific mutagenesis experiments 

have been proposed. Amongst these, preliminary mutagenesis and analysis of a cryptic natural 

products biosynthetic gene cluster, predicted on the basis of synteny and functional gene annotation 

to span from Sco6811 till Sco6836 in S. coelicolor, will be presented. We anticipate that this 

approach might be useful for studying the evolution of the Streptomyces genome including testable 

experimental hypothesis in the laboratory, useful for the biotechnological exploitation of strains used 

in industry.     
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A combined competitive model based on the Barranyi & Roberts model and Lotka-Volterra model 

was established using MATLAB. In this study, Listeria monocytogens and Pseudomonas spp. as 

well as a mixed strain of these two strains were inoculated into nutrient broth respectively at a 

concentration of approximately 100 CFU/mL. The data was gathered at 4°C, 8°C, 15°C by 

plate-counting on trypticase soy agar containing 0.6% yeast extract (TSA YE) and fitted into Barranyi 

& Roberts model to obtain the lag time, maximum cell number and maximum specific growth rate. 

Lotka-Volterra model was used to calculate the interaction coefficients to. The results indicated that 

at lower temperature (4°C and 8°C), L.monocytogens had a clear inhibitory effect on Pseudomonas 

spp while Pseudomonas spp showed no such effect on L.monocytogens. Little antagonistic activity 

was found at 15°C.  
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Microbes from extreme environments have attracted considerable attention in recent years. Majority 

of the studies on extremophilic organisms have been confined to bacteria and actinomycetes are 

relatively less explored group. The discovery of extremophiles has also put vitality into the biotech 

industry and dreams of stock options in the minds of field biologists. The discipline has explored 

during the past decade. A large number of enzymes from extremophiles are of potential interest in 

detergents, pharmaceuticals, feather processes, food processing, silk gumming, bioremediation, 

biosynthesis and biotransformation. The present study was carried out to select a haloalkaliphilic 

Saccharopolyspora strain that produces detergent, organic solvent and thermostable amylase and 

protease to investigate its properties and stabilities. Alkaliphilic isolate belonging to the genera 

Saccharopolyspora isolated from marine sediment. The α- amylase from strain Saccharopolyspora 

was characterised by SDS-PAGE and zymogram activity staining showed a single band equal to 

molecular mass of 66 kDa. Enzyme was found to be stable in presence of wide range of NaCl 

concentration with maximum activity found at 11% (w/v) of NaCl. Enzyme showed remarkable 

stability towards laboratory surfactants, detergents and oxidants. Glucose, maltose and maltotriose 

were the main end product of starch hydrolysis, indicating it is α-amylase. This marine species not 

only produce stable amylase but also produces protease enzyme. SDS-PAGE and casein 

zymography of protease showed single protein band of approximately 60 kDa. Maximal activity was 

at 37 0C and pH 10.0 and the enzyme was stable between pH 7.0-12.0 and enzyme retains up to 

70% activity at 800C after 12 h incubation. The activity was suppressed by Zn2+, Cu2+ and Fe2+, 

whereas enhanced by Mg2+ and Co2+. Additionally, the activity was not inhibited by iodoacetic acid 

and EDTA, but significantly inhibited by PMSF and AEBSF. The protease exhibited noteworthy 

stability and activation in the presence of organic solvents with log P values equal to or more than 

2.0. This protease could be used in detergent formulations, enzymatic peptide synthesis and 

biotransformation reactions. The topical formulation of protease enzyme from Saccharopolyspora sp. 

offers the application in pharmaceutical for treatment of full thickness wound.     

 
 
PS103 

Integrated Biotechnology: fundamentals and applications 
Wang-Yu Tong 

Integrated Biotechnology Laboratory，School of Life Science, Anhui University 

tongwy@ahu.edu.cn 



 

163 

New developments in Systems Biology, OMICS-es, Synthetic Biology, Bioinformatics, Automatics, 

Computer Science, and some cross-disciplinary fields like Cognitive Science, Artificial Intelligence 

for dealing with biological applications, are morphing into a new subject: Integrated Biotechnology. 

Integrated Biotechnology focuses strongly on the high level “global behaviour” of complex systems, 

which is considered to be more holistic than reductionistic. If the first decade of the twenty-one are 

considered as the decade of the development of Systems Biology combined with all the OMICS-es, 

including genomics, transcriptomics, proteomics, interactomics, metabonomics, etc, for science, the 

second decade of the twenty-one can be envisaged as the time of the development of Integrated 

Biotechnology integrated with up-, mid-, and down-stream biotechnology, including all techniques 

related to genetic engineering, cell culture, bio-separation, etc, for application. Integrated 

Biotechnology is an interdisciplinary in biotechnology that integrates various disciplines, including 

genetic engineering, cell culture, bioseparation, mathematics and modeling, bioinformatics, etc, and 

techniques related to up-, mid-, and down-stream biotechnology, into new one to produce or modify 

biological products or processes for improving people’s living standards. Integrated Biotechnology 

contains two meanings: one is functional integration and the other is unit operation integration. 

Functional integration refers to a multi-purpose process in which many functions, such as protein 

expression and bio-separation, high expression and high content/purity, extraction and purification, 

refolding and purification and so on, normally achieved by different unit operations, can be done only 

in one unit operation, such as specific cell factories (engineered microorganisms), simultaneous 

saccharification and fermentation (SSF), expanded bed adsorption (EBA) and so on. Unit operation 

integration means a couple or combination of different unit operations, such as lab-on-a-chip, 

membrane (dialysis, reverse osmosis, micro-filtration) fermentation, two-aqueous 

phase-electrophoresis and so on. Integrated biotechnology is unique in bringing together a wide 

range of scientists, technologists and engineers from so many disciplines as biology, molecular 

biology, genetics, microbiology, bioinformatics, mathematics and modeling, bioseparation, computer 

science, engineering principles and so on, particularly in the application of holistic strategy of the up-, 

mid, and down-stream biotechnology. This book provides readers with guidance on how to study a 

complex biological system by taking integrative strategy and how to apply integrated 

biotechnologies to obtain biological products with some successful examples. Equipped with the 

knowledge about the foundations and tools of integrated biotechnology, it will become practicable for 

us to do optimal design and development of bioprocesses from upstream to downstream. 

This book is a comprehensive textbook of modern biotechnology, the intended readers are graduate 

students plus academic and professional researchers of life science, environmental science, food 

science, agricultural science, bioengineering and biotechnology and so on. 
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In the present work, we describe the isolation of a Streptomyces strain, named LS247, from 

rhizosphere of Cephalotaxus, and its identification by conventional and molecular methods as well 

as the production, the isolation and the partial characterization of produced antibiotics. 

Bioassay-guided isolation and purification led to the discovery of three purpuromycin-type 

compounds, griseorhodin A, griseorhodin C and 8-methoxygriseorhodin C. The MICs of 

griseorhodin A, griseorhodin C and 8-methoxy- griseorhodin C against MRSA were 0.125, 0.25 and 

0.125 μg/mL, respectively; better than that of vancomycin and abyssomicin C. These griseorhodins 

might have a unique MOA against MRSA since they showed unbiased activities against both 

drug-sensitive S. aureus and MRSA. These data support a prospective strategy for treatment of 

drug-resistant strains, like MRSA.  
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Natural products from actinomycetes once played a major role in drug discovery. A Microbial Natural 
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Product Library was established and its taxonomy is very important to find out new antibiotics. 

Tuberculosis (TB) is a major cause of morbidity and mortality throughout the world, and it is 

estimated that one-third of the world's population is infected with Mycobacterium tuberculosis. 

Tyrosine phosphatase PtpA plays an important role in mycobacterial survival inside macrophages. 

We are currently developing and optimizing a high throughput screening assay to screen for 

inhibition of PtpA. Bio-assay guided isolation and purification of crude extracts are followed up. 

Positive hits will undergo further screening for cytotoxicity against various cell lines and synergy with 

current anti-TB drugs. The inhibitive activity of compounds in vivo can be measured by observing 

the phagosome maturation by flow cytometry (FACS). Bioactive compounds may represent novel 

strategies to combat tuberculosis. 
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Pseudomonas aeruginosa produces a biofilm that provides the bacteria with an effective barrier 

against antibiotics. 14-Alpha-lipoyl andrographolide (AL-1) can inhibit the biofilm formation and 

virulence factor (pyocyanin) production of P. aeruginosa without much inhibitory effect on its growth 

[1]. Inhibitory effects of AL-1 on the biofilm development and polysaccharides production of P. 

aeruginosa were enhanced when combined with azithromycin, gentamicin, ciprofloxacin, fosfomycin 

and streptomycin. Virulence determinants and biofilm formation are coordinated in P. aeruginosa via 

a hierarchical quorum sensing cascade. AL-1 was identified as a potential inhibitor for the quorum 

sensing (QS) and type III secretion system (T3SS). Here we investigate the mechanism of AL-1 on P. 

aeruginosa, focus on the target of AL-1 by using surface plasmon resonance (SPR). We propose 

that AL-1 may potentially serve as a co-therapy to combat P. aeruginosa.  
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We investigated the chemical constituents of F. oxyporum, an endophytic fungus isolated from the 

bark of Cinnamomum kanehirae which is an endemic plant of Taiwan. We obtained a new 

oxysporidinone analogue and a new 3-hydroxyl-2-piperidinone derivative, along with seven known 

compounds (−)-4,6′-anhydrooxysporidinone, (+)-fusarinolic acid, gibepyrone D, beauvericin, cerevisterol, 

fusaruside, and (2S,2′R,3R,3′E,4E,8E)-1-O-D-glucopyranosyl-2-N-(2′-hydroxy-3′-octadecenoyl)-3- 

hydroxy-9-methyl-4,8-sphingadienine. This work provided a foundation for the chemotaxonomy of F. 

oxyporum. All compounds were evaluated for cytotoxicity using the MTT method against cancer cell 

lines, PC-3, PANC-1, and A549. Beauvericin showed cytotoxicity against PC-3, PANC-1, and A549 

with IC50 values of 49.5±3.8, 47.2±2.9, and 10.4± 1.6 μM, respectively. Beauvericin also exhibited 

anti-bacterial activity against methicillin-resistant Staphylococcus aureus (MIC = 3.125 μg/mL) and 

Bacillus subtilis (MIC = 3.125 μg/mL) 
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PHARMATLANTIC is a project born on necessity to provide involved industries situated in the 

Atlantic seaboard with research and innovation advances in prevention of mental diseases and 

cancer already developed by the most specialized centres in this field at EU level. The problem 

tackled by the project is the lack of introduction of knowledge from research institutions to SME in 
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the Atlantic Area, furthermore in a field never explored before at EU level which is the use of marine 

compounds to prevent mental diseases. Other studies and methods have been researched but 

never before in this way, which is taking into account market needs in terms of knowledge and 

innovation. Thus, the main achievements of the project will be the development and introduction of 

adequate and efficient alternative methods based on antibodies and functional assay. On the other 

hand, the constitution of Knowledge Transfer Network PHARMATLANTIC will guarantee the 

effective and efficient introduction of those methods among pharmacy companies, as well as 

sustainability of that transference. For the achievement of these objectives a partnership of 10 EU 

institutions from Spain, Portugal, France, United Kingdom and Ireland are working where the main 

research centres, Universities and industries in the field are represented. The project duration will be 

36 months and allocated budget for all the action is 2.152, 045.77€. 
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Marine derived fungus which have brought up unique second metabolic pathway, genetic 

background and recovery system due to their adaptability to the special extreme living environment 

provide a potential in producing novel, extraordinary and diverse bioactive substances. Our research 

focused on searching for bioactive substances from one marine fungus Aspergillus sydowii. Three 

new trimethyltriphenyl ethers (1-3), together with two known compounds violaceols-I and II which 

were analogs of the new compounds, were isolated from A. sydowii. This is the first instance of the 

isolation of trimethyltriphenyl ethers from the genus Aspergillus. Compound 3 is an analog of 

rikuzenol which was isolated from G. rikuzenisis in 2003. The mixture of violaceols-I and II showed 

anti-malarial activity and moderate cytotoxic activities. The structures of these compounds were 

determined by different spectroscopic techniques including HRMS and NMR spectroscopic analysis. 

Bioactive compounds isolated using the above strategies provide chemical basis for marine 
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microbial systematics and the potential pharmaceutical application of marine microorganism. 
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Magnaporthe grisea is an idiosyncratic heterothallic ascomycete and the causal agent of rice blast, 

one of the most serious diseases of cultivated rice. The fungus infects plants via three stages, 

conidial germination, germ tube enlargement, and appressorium formation. Here a bacterial strain 

was isolated from seawater with the target of M. grisea by plate confrontation method at Shantou in 

China. It produces fungal toxic compounds and was identified as Microbacterium oxydans based on 

biochemical, physiological and 16S rDNA sequence analysis. The antifungal activity of the culture 

filtrate was considerably associated with cell growth of M. oxydans. The active metabolite was fairly 

stable when it was being held less than about 80°C for 10 minutes. The lysate of strain exhibited 

strong growth inhibition activity in vitro against the development of the phytopathogen M. grisea with 

the observation of microscope. In the meantime, the antifungal activity against M. grisea remains 

nearly unchanged when the lysate was exposed to a wide pH range between 2 and 8. All the results 

entailed that M. oxydans and its bioactive components might be a potential resource for the 

biocontrol of rice blast. 
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Discovering new drugs to treat tuberculosis (TB) more efficiently is a whole world health priority, 

since global tuberculosis prevention and treatment is facing great challenges today in terms of TB 
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and HIV co-infection, multidrug-resistant TB (MDR-TB), and extensively drug-resistant (XDR-TB) [1]. 

In order to find anti-TB scaffolds, paper-disk method on agar diffusion assay against Mycobacterium 

phlei and M. bovis BCG assay are performed during the procedure of isolation and purification and 

anti-TB assays will be applied on the pure compounds. We screened the anti-BCG activity on a 

small library including 40 crude extracts originated from a media optimization of eight 

Verrucosispora strains isolated selectively from marine sediment samples based on polyphasic 

taxonomy in our lab. Four crude extracts, originated from strains VM37，SRM7，SY7 and MS426, 

showed anti-BCG activity with MIC values of 25, 25, 50 and 100 µg/mL, respectively. Scale-up 

fermentation and bioassay-guided isolation on these active strains have been done. The purification 

on culture filtrate of strain VM37 led to nine abyssomicin analogues (1-9) and their structures were 

determined by means of mass spectrometry and different NMR techniques [2,3]. Compounds 3, 5 

and 8 are new compounds and compounds 1, 2, 3, 7, and 8 showed anti-BCG activity with MIC 

values of 25, 25, 25, 6.25 and 100 µg/mL, respectively. (-)-Atrop-abyssomicin C exhibited 

anti-H37Rv activity with MIC values of 2.5µg/mL [4]. Further bioassay-guided isolation on other 

active Verrucosispora strains is in progress and anti-TB activity will be evaluated on these pure 

compounds. These findings reveal a significance of pursuing potentially anti-TB leads from marine 

Verrucosispora strains and provide more evidences for the chemotaxonomy of this genus.  
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[4] J.S. Freundlich, et al. (2010). Tuberculosis. 90, 298-300. 
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The aim of this study was to investigate actinobacterial diversity in Aiding Lake, a hypersaline lake 

and the lowest land point in China. Actinobacterial diversity in the lake sediments was investigated 

by both selective isolation method and culture-independent method based on 16S rRNA gene 

sequences. The primers for the class Actinobacteria were used for actinobacterial 16S rRNA gene 

amplification and then clone libraries were constructed for the sediment samples. Different clones 

selected on the basis of HaeIII digestion patterns were sequenced. Nine selective media with 

different salt concentrations were used to isolate actinomycetes from the sediment samples. 273 
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clone sequences belonged to Actinobacteridae (208), Acidimicrobidae (13) and Rubrobacteridae 

(52) were obtained. The dominant community member was Rothia, accounting for 37% of 

sequenced clones. 45.8% of the detected sequences showed similarities of less than 97% with 

published sequences, which might represent new taxa. Some sequences formed several distinct 

clades among the phylum Actinobacteria in the phylogenetic tree, and might represent new 

taxonomical groups. 55 actinomycete strains belonged to 6 suborders of the order Actinomycetales 

were isolated using different media. Streptomyces and Nocardia were the dominant groups. 23 

strains were halophilic actinomycetes and 5 strains were extremely halophilic actinomycetes. 6 

potential new species were obtained. Aiding Lake harbors abundant and diverse community of 

actinobacteria, including large numbers of unknown actinobacterial groups. 
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Currently, worldwide plastics uses were about 100 million tons/year with an outlook for increasing 

demand. In Thailand, about 2.7 million tons of plastic are used annually with only 0.2 million 

tons/year goes through recycle process. Serious environmental problem regarding the treatment of 

plastic wastes have stimulated the development of biodegradable plastic. Various types of 

bioplastics are now commercially available. Poly(Lactide)(PLA) is one of the most attractive 

bioplastic for application due to its good biodegradability and mechanical properties. Its raw material, 

lactic acid can be produced by fermentation of cheap substrates such as corn and tapioca starches. 

Several bacteria were capable of PLA degradation including actinomycetes. Pseudonocardiaceae 

and related genera were suggested to play an important role in microbial degradation of PLA. The 

primary aim of this study was to screen selected actinomycetes for their ability to degrade 

polylactide bioplastic. 

 

Eight actinobacterial strains were selected for this preliminary study. All of them were members of 

the genus Pseudonocardia which are known to degrade plastics. They were Pseudonocardia alni 

AS4.1531T, Pseudonocardia autotrophica AS4.1297T, Pseudonocardia benzinivorans DSM44703T, 

Pseudonocardia halophobica AS4.1288T, Pseudonocardia thermophila AS4.13039T, 

Pseudonocardia xinjiangensis AS4.1538T, Pseudonocardia sp. isolate 503-45 and Pseudonocardia 

sp. isolate RM452. Poly(lactide), PLA Polymer 4042D was obtained from NatureWorks® and a PLA 

film was prepared by casting 100 mg PLA in 10 ml chloroform. All Pseudonocardia were grown on 

basal medium containing (per liter) yeast extract 100 mg, (NH4)2SO4 400 mg, K2HPO4 200 mg, 
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MgSO4•7H2O 50 mg, pH 7.1. Two control experiments were carried out: one was the film control, 

with no culture added; the other was a culture control in which the film was not added. Lactic acid 

was measured by titration with NaOH according to AOAC (1998): Method 936.16. Percentage of film 

weight lost was calculated and reported. All Pseudonocardia were able to degrade PLA to some 

degrees except for Pseudonocardia sp. isolate 503-45. The film weight lost was ranged from 0-70%. 

Pseudonocardia alni AS4.1531T was the only strain that decreased film weight by more than 70% in 

eight days. This strain can degrade 35.75 mg out of 50 mg PLA films in liquid culture containing 

0.1% (w/v) gelatin. Film samples were disintegrated and degraded with a marked rise in cell growth 

after 4 days of cultivation. Lactic acid was increased as a result of PLA film degradation and 

accumulated in the culture broth.  
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Eighty seven filamentous fungi strains were isolated by using media dilution methods from seven 

mangrove sediment samples collected from Hongsha river, Sanya, Hainan. And 42 strains could 

form clear zone on the CMC-congo red medium. Based on the size of clear zone and colonies color, 

shape, 14 stains were selected to be sequenced include ITS,18S rDNA and 28S rDNA. According to 

the phylogenetic analysis, they all belong to the phylum of Ascomycota. The blast results showed 

that the similarities of nine sequences were higher than 97% with the validly described species of 

the following six genera: Penicillium，Aspergillus，Arthrinium，Lecanicillium，Trichoderma，Eutypella. 

The similarities of other five sequences with any validly described species were less than 97%, 

therefore, the taxonomic positions of the following five strains SYZ-36, SYZ-2-3, SY23, SY23-1, 

SY43 could be determined according to further polyphasic taxonomy data. Moreover, The strain 

SY43 has unique sequence information, the query coverage of ITS, 18S rDNA and 28S rDNA area 

sequences were about 45%, 60-80% and 45%, respectively. In addition, the ITS and 28S rDNA area 

sequences of SY43 strain were about 500 bp larger than those of other common strains. The results 

indicated that there was a considerable diversity of culturable fungi with cellulolytic activity in 
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mangrove sediments of Hongsha river, Sanya, Hainan. It made a positive contribute to the 

bioenergy research. 
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Phosphate-solubilizing bacteria (PSB) function in soil phosphorus cycle, increasing the 

bioavailability of soil phosphorus for plants. Isolation and application of salt tolerant or halophilic 

PSB will facilitate the development of saline-alkali soil based agriculture. A moderately halophilic 

bacterium was isolated from the sediment of Daqiao saltern on the eastern coast of China, which 

also performs phosphate solubilizing ability. The bacterium was assigned to genus Kushneria 

according to its 16S rRNA gene sequence, and accordingly named as Kushneria sp. YCWA18. The 

fastest growth was observed when the culturing temperature was 28 °C and the concentration of 

NaCl was 5-6% (w/v). It was founds that the bacterium can survive at a concentration of NaCl up to 

20%. At the optimum condition, the bacterium solubilized 187-283.16µg/ml phosphorus in 11 days 

after being inoculated in 200ml Ca3(PO4)2 containing liquid medium, and 47.52 µg/ml phosphorus 

in 8 days after being inoculated in 200ml lecithin containing liquid medium. The growth of the 

bacterium was concomitant with a significant decrease of acidity of the medium. 
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Myxobacteria were a kind of complicated gram-negative bacterium and could perform cooperative 

ingestion, move and develop into fruiting body. Among the secondary metabolites of myxobacteria, 

most of them were compounds with novel structure, and possessed high pharmacological and 

biological activity. It’s one of the most important sources to develop antifungal, antibacterial and 

antimicrobial agents. In this study, 100 myxobacteria strains preserved by the Key Laboratory of 
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Microbial Diversity Research and Application of Hebei Province were batch fermented. Macro 

porous resin was added into the medium. The macro porous resin can reduce the feedback 

inhibition and increase the production of metabolites. Methanol extracts of fermentation products 

were gathered, and concentrated by automatic centrifugal concentrator. Thus, crude extracts of 

fermentation products were obtained. Modified MTT methods were used to detect the secondary 

metabolites from myxobacteria for MCF-7-anti activities and toxicity to MRC cells. The majority of 

these myxobacteria fermentation metabolites could inhibit the growth of MCF-7 tumor cells and the 

positive rate is over 80%. The inhibition rate of strain 93431 fermentation original solution, 2 fold 

dilution and 10 fold dilution to MCF-7 cells were 53.32%, 49.35%, and 46.50%, respectively, and 

their inhibition rate on MRC cells was 2.95%, 5.90%, and 1.97%, respectively. The HPLC methods 

for the separation, purification and preparation of the active substance from fermentation products of 

strain 93431 had been studied and established. Based on the chromatograms gained from HPLC, 

peaks at 38.65 min, 40.70 min, 43.63 min, 45.43 min, 48.06 min, 51.18 min, 64.54 min and 66.81 

min represented secondary metabolites of strain 93431. The modern spectroscopy testing 

technology such as ESI, GCT-MS, 1H-NMR,13C-NMR,DEPT have been utilizing to determine the 

structures of these active substance. In addition, the investigation of functional targets of inhibiting 

tumor cell growth and its action mechanism is going on. 
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The appearance of new anti-fungal drugs is eagerly awaited because only eight anti-fungal drugs 

are now clinically used. Opportunistic infections caused by problematic Candida albicans and 

Aspergillus fumigatus, have increased. Azole derivatives, which inhibit fungal ergosterol 

biosynthesis, are the most commonly used therapeutic agents. On the basis of a new concept of 

anti-infective drugs, an assay system was conducted to screen for the natural compounds which 

potentiate the antifungal activity of miconazole, as a potential approach for the development of 

anti-infective drugs. 

 

Using the conventional assay system, several new compounds, such as beauvericins1 and phenatic 

acids2 were discovered. During continuous screening work, a culture broth of Penicillium sp. 

FKI-1938, isolated from soil collected at Ishigakijima in Japan, was selected. Seven new compounds 
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named citridones3 and citrinamides4, were isolated from the culture broth (5.0 or 20 L) through 

EtOAc extract, silicagel column chromatography and preparative HPLC. Finally, citridone A5 (4.7 

mg), a mixture of citridones B and B’ (59.2 mg, purified as a mixture of hemiacetal epimers), 

citridone C (11.7 mg), citridone D (4.2 mg) from 5 L broth and citrinamide A (13.4 mg) and 

citrinamide B (15.7 mg) from 20 L broth, were obtained as white amorphous or brown solids. Their 

structures were elucidated by spectroscopic analysis including NMR, chemical synthesis, X ray 

crystallography method, amino acid analysis and total synthesis. All citridones and citrinamides 

showed growth inhibition of C. albicans KF-1 only in combination with miconazole (0.06 μM) by the 

paper disk method.  
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Methicillin-resistant Staphylococcus aureus (MRSA), a major and widespread pathogen in hospitals, 

has developed resistance to many other antibiotics. It is therefore important and necessary to find 

new antimicrobial agents and to devise new measures that are effective against MRSA infection. 

Staphyloxanthin (STX), a yellow pigment in MRSA, is a virulent factor. This pigment acts as an 

antioxidant, with its numerous conjugated double bonds enabling the detoxification of host immune 

system–generated reactive oxygen species. Therefore, STX biosynthetic pathway is a potential 

target for development of new anti-MRSA agents [1]. Our group has focused on the discovery of 

microbial inhibitors of STX production by MRSA and has conducted the assay system. During our 

course of screening for inhibitors, two known anthraquinones (6-deoxy-8-O-methylrabelomycin 

(DMR) [2] and tetrangomycin (TM) [3]), were isolated from the culture broth of Streptomyces badius. 

DMR and TM were isolated from the culture broth of S. badius. Assay for STX production was 
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established by two methods using MRSA, a clinical isolate, 1) a paper disk method and 2) a liquid 

culture method. By the paper disk method, DMR and TM (20 ug / 6 mm disk, each) showed the 

white zone (inhibiting STX production) of 12 and 25 mm, respectively. By the liquid culture method, 

DMR inhibited yellow pigment production with an IC50 of 7.0 ug / ml. DMR and TM were originally 

reported to be antibiotics active against gram positive bacteria [2, 3]. However, we found that DMR 

showed no growth inhibition of MRSA even at 64 ug / ml. Therefore, these data indicated that DMR 

inhibits the STX production without affecting the MRSA growth. DMR is expected to be a potential 

agent for protecting from MRSA infection. 
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During last decade, Small molecule Microarray and Small molecule-Protein interaction is one of the 

hottest research areas in biomedical sciences. This technology, with different surface chemistries 

and activation strategies has originated many successes in evaluation of Small Molecule-Protein 

interactions, study of Protein modulation, target identification, ligand discovery, enzyme activity 

inhibition and cell based functional analysis. And there is substantial progress has been achieved to 

make this technology more authentic and accessible for researchers. Present article describes 

interaction of Small Molecules with “Master Regulator: 14-3-3” protein by “Surface Plasmon 

Resonance Imaging”. 14-3-3 is a class of eukaryotic adaptor proteins having seven isomers which 

plays a vital role in regulation of cell cycle, signal transduction, mainly in suppression of apoptosis. 

Generally to detect the interaction a Label is required on Protein but this technique has lots of 

limitations. Labeling process is hazardous, time consuming, interpolate the specificity and reactivity 

of proteins and reduce the both quantitative and qualitative information of proteins. So here we use 

label free detection method to detect the interaction between Master Regulator: 14-3-3 and Small 



 

176 

Molecules. Surface Plasmon Resonance Imaging is quite useful and able to get real time response 

to the bimolecular interaction occurs among the bilomolecules.  
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The mortality and morbidity rates associated with diseases caused by pathogenic bacteria are 

unacceptably high. One strategy to combat drug resistance is to identify new antibiotic classes that 

are immune to known resistance mechanisms. Here we employ a target-based approach for the 

discovery of new anti-bacterial agents. The metabolic enzyme, biotin protein ligase (BPL) 

specifically attaches the cofactor biotin onto biotin-dependent enzymes, a family of enzymes that 

catalyse key events in several important metabolic pathways. As biotin biotinylation is essential for 

bacterial survival, inactivation of BPL by small molecule therapeutics provides an avenue towards a 

novel class of antibiotics. Our Fluorescence Polarization(FP) based high-throughput assay was 

specific for the BPL from E. coli due to the peptide substrate employed [1]. By modifying the 

substrate employed in the assay, we subsequently optimized for the BPLs from Staphylococcus 

aureus and Mycobacterium tuberculosis. We have now employed FP and Surface Plasmon 

Resonance (SPR) technologies in two rounds of screening using a Microbial Natural Product Library 
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(MNPL) isolated from the fermentation products of actinomycetes. There has been an explosion of 

information about novel bioactive compounds that have been isolated from marine microbes in an 

effort to further explore the relatively untapped marine microbes and their secondary metabolites for 

drug discovery [2, 3]. We found 16 secondary metabolites binding in the ATP pocket of the S. aureus 

BPL, 2 of which with KD value < 200 µM showed more potent binders than the control (AMP KD 

900µM) in SPR assay. 
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Small-molecule inhibitors of protein function are powerful tools for biological analysis and can lead to 

the development of new drugs. Researchers have devoted efforts on discovery of new small 

molecules having biological activity from various natural resources including microbes, plants or 

marine organisms. However, a major bottleneck in generating useful small-molecule tools or drugs 

is target identification. The nematode Caenorhabditis elegans has been established as a useful 

model organism for studying developmental and metabolic process. Recently, the whole genome 

sequence of C. elegans was completed (1). Therefore, it will be also important in chemical biological 

study to genetically characterize the targets of small molecules (2, 3). In this screening, we focused 

on phenotypic abnormality (growth inhibition, morphological defects, egg laying defects, hatching 

defects, death and abnormal behaviors) of C. elegans caused by microbial metabolites and 

identified eight known compounds from microbial compound library (about 300 compounds) and 

microbial metabolites (about 9,000 sample). From the library, fluorouracil (5-FU, 1.5 μM) was found 

to inhibit hatching eggs spawned by adult C. elegans. 5-FU was well known to induce apoptosis by 

working as a pyrimidine analog to inhibit nucleic acid synthesis and function (4). Pyrimidine 

biosynthetic pathway is highly conserved between C. elegans and humans (5), and 5-FU was 

reported to induce cell-cycle arrest (affect organ development) and apoptosis of germline cells in C. 



 

178 

elegans (6). Thus, the growth inhibition and egg-hatching inhibition of C. elegans might be due to 

inhibition of nucleic acid synthesis by the compound. From microbial culture broths, 

5-(4-methoxyphenyl)-oxazole (MPO, 17 μM) was found to inhibit hatching eggs spawned by adult C. 

elegans. MPO was originally reported as a synthetic agonist of octopamine receptor (7), but we 

discovered it as a microbial metabolites. Octopamine is an endogenous biogenic amine in 

invertebrates, working as a neurotransmitter. However, octopamine showed different effect on C. 

elegans, decrease in the number of eggs laid by C. elegans. These data suggested that the target 

molecule of MPO in C. elegans is not octopamine receptor. Further study on the action mechanism 

of MPO remained to be defined. 
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There is a long history of terrestrial actinomycete research. As many actinomycete strains have 

been discovered repeatedly, investigators focus on other extreme ecotype especially the marines. 

Our research focused on the discovery of new rare actinomycete from the South China Sea and 

their natural products [1, 2]. There were 54 strains isolated from one sea mud sample of the South 

China Sea. According to the phenotypic, genus special primers analysis and dereplication research 

of these strains, 12 different rare actinomycetes were identified. They were belong to 5 genus 

including Micromonospora, Verrucosispora, Prauserella, Nocardia and Nocardiopsis. 7 strains out of 

the 12 rare actinomycetes considered to be new species based on taxonomic analysis. They were 
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Nocardiopsis sp. NH2; Prauserella sp. NH3; Nocardia sp. NH4; Micromonospora sp. SY1, 

Micromonospora sp. SY6; Verrucosispora sp. SY10 and Verrucosispora sp. SY11. After 

fermentation and bioassay, different bioactivities were found (Table1).  

 

Table1. New bioactive strains isolated from the South China Sea 

 

Strains Bio-activities 16S rRNA similarity 

Micromonospora sp. SY1 Anti-MRSA 98.7% 

Nocardiopsis sp. NH2 Anti-MRSA 98.8% 

Prauserella sp. NH3 Anti-MRSA, Anti-BCG 96.4% 

Nocardia sp. NH4 No bioactivities 98.4% 

Micromonospora sp. SY6 Anti-fungi 99.0% 

Verrucosispora sp. SY10 Anti-MRSA 98.7% 

Verrucosispora sp. SY11 Anti-MRSA 98.7% 
 

Marine environment can provide potential for microorganisms to produce novel secondary 

metabolites. And it is an important step of dereplication from the beginning to make the discovery of 

novel active compounds efficient. 
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The ability to secrete large amounts of enzymes have facilitated the use of Aspergillus oryzae in the 

fermentation of soy sauce. N+ ion implantation mutagenesis method was applied to improve the 

ability of Aspergillus oryzae to secrete acid protease. The mutant A100-8 could secrete the most 

protease, cellulose and diastatic enzymes. The activity of acid protease was enhanced about 44.1% 
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at 36 hours by koji fermentation test. The expression levels of fourteen kinds of acid protease were 

measured by RT-PCR at three different periods. Serine carboxypeptidase and some kinds of 

aspartyl protease of A100-8 were significantly (P<0.01) expressed higher than A. oryzae 3.042 at all 

times. In addition, A100-8 was stable by periodically subculturing and maintaining on the 

supernatant fluid after fermentation (SFF) agar slant.  
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When Pseudomonas mendocina NK-01 was cultivated in a 200 L fermentor using glucose as carbon 

source, 0.316 g L-1 medium-chain-length polyhydroxyalkanoate (PHAMCL) and 0.57 gL-1 alginate 

oligosaccharides (AO) were obtained at the end of the process. GC/MS was used to characterize 

the PHAMCL, which was found to be a polymer mainly consisting of 3HO (3-hydroxyoctanoate) and 

3HD (3-hydroxydecanoate). Tm and Tg values for the PHAMCL were 51.03°C and -41.21°C, 

respectively, by DSC. Its decomposition temperature was about 300°C. The elongation at break was 

700% under 12 MPa stress. MS and GPC were also carried out to characterize the AO which had 

weight average molecular weights of 1546 and 1029 Da, respectively, for the two main components 

at the end of the fermentation process. MS analysis revealed that the AO were consisted of 

β-D-mannuronic acid and/or α-L-guluronic acid, and the β-D-mannuronic acid and/or α-L-guluronic 

acid residues were partially acetylated at position C2 or C3. 
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Poly-γ-glutamic acid (γ-PGA) producing strains: Bacillus licheniformis NK-03 and Bacillus 

amyloliquefaciens LL3, isolated from fermented food previously, could produce γ-PGA with a 

molecular weight of 1.36×106and 470, 801 respectively. L-glutamate monomer content of γ-PGA of 

both strains were more than 98%. Recombinant plasmid pXMJ19-PGS was constructed by a shuttle 

vector pXMJ19 and pgsBCA of NK-03, and it was successfully transformed and expressed in the 

recombinant strains of Escherichia coli JM109 and Corynebacterium glutamicum ATCC13032, 

respectively. Expression of pgsBCA in C. glutamicum indicated that it could synthesize γ-PGA with a 

yield of 0.69 g/L and 97% proportion of L-glutamate monomer in the absence of glutamic acid. The 

results suggest that γ-PGA biosynthesis directly from glucose by genetic engineering is feasible and 

significant. It is noteworthy that the heterogenous expression of LL3 pgsBCA in Escherichia coli 

JM109 resulted the synthesis of γ-PGA without glutamate. This study demonstrates the designedly 

improved yield of γ-PGA in 200 L system and the first report of pgsBCA from glutamic acid 

independent strain, which will benefit the metabolized mechanism investigation and the 

wide-ranging application of γ-PGA. 
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L-Lactic acid is an important organic acid for applications in cosmetic, food, pharmaceutical, leather, 

textile and many other industries. Besides, it is the precursor of the biodegradable plastic polylactic 

acid. During microbial lactic acid fermentation, L-lactate dehydrogenases (LDH, EC1.1.1.27) act a 

key role in converting pyruvate to L-lactate accompanied with the oxidation of NADH to NAD+. The 

Gram-negative bacterium Zymomonas mobilis CP4 is able to efficiently produce ethanol from simple 

sugars via its unique Entner-Doudoroff pathway under anaerobic condition. However, the attempt to 

produce L-lactic acid using engineered Z. mobilis has not been reported by previous studies. To 

achieve this attempt, among 13 constitutive expression genes linked to Entner-Doudoroff pathway of 
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Z. mobilis, we chose gap promoter (Pgap) with the L-lactate dehydrogenase gene (ldhL) from 

Lactobacillus casei ATCC 334 to construct a metabolically-engineered Z. mobilis CP4 recombinant 

for L-lactic acid production. Briefly, PCR-amplified Pgap and ldhL gene were inserted adjacently in 

the MCS region of the broad-host-range plasmid pBBR1MCS3, where the tandem Pgap and ldhL 

fragments were constructed as a joint gene, to generate the plasmid pBBR1MCS3-Pgap-ldhL, 

which was then transformed into Z. mobilis CP4 by electroporation. Bio-Rad Gene Pulser™ 

apparatus and 2-mm gap electroporation cuvette were used to generate the exponential decay 

pulse with the optimized parameters of 1.5kV/cm field strength, 25μF capacity and 400Ω resistor 

with 5-10ms times constant. Compared to the null production of Z. mobilis CP4, the recombinant 

harboring pBBR1MCS3-Pgap-ldhL exhibited L-lactic acid production of 4.2g/L, which demonstrated 

that the ldhL gene was successfully expressed under the control of Pgap. Therefore, this result lays 

the foundation to the construction of high L-lactic acid producing Z. mobilis CP4 recombinants.  
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The original bovine rumen bacterial strain Niu-O16, capable of anaerobically converting isoflavones 

daidzein and genistein to dihydrodaidzein (DHD) and dihydrogenistein (DHG) efficiently, is a 

rod-shaped obligate anaerobic bacterium. After a long-term domestication, an oxygen-tolerant 

bacterium, which we named Aeroto-Niu-O16 was obtained. We found that strain Aeroto-Niu-O16 

was able to both grow and convert isoflavones daidzein and genistein to DHD and DHG in the 

presence of atmospheric oxygen. Our study revealed for the first time that strain Aeroto-Niu-O16 

became different from the original strain Niu-O16 in many aspects, including a change in cell 

morphology (from rod to tangle),in biophysico-biochemical traits (from indole negative to indole 

positive and from amylohydrolysis positive to negative), and point mutations in 16S rRNA gene 

(G398A and G438A). The biotransformation kinetics of daidzein by strain Aeroto-Niu-O16 showed 

that the bioconverting time became significantly shortened (from 40 h to 24 h), while the 

biotransforming capacity was decreased (from 90% to 60%). This is the first reported 

oxygen-tolerant isoflavone biotransforming bacterium capable of executing its biotransformation 

activity under aerobic conditions. 
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Avermectin and its analogs are major commercial antiparasitic agents widely used in the fields of 

animal health, agriculture, and human infections. The genetic basis for high titer is poorly 

understood in industry strain selected by mutant-and-screen method. In an effort to better examine 

the mechanism of avermectin high production, we sequenced the entire genome of strain 9-39 (high 

producer) and performed a whole-genome comparative analysis to profile genomic variations 

between the mutant strain 9-39 and the wild type strain MA-4680. Using the software programs 

MAQ and Velvet, 98.02% of the base pair sequenced reads were aligned to reference genome, 

providing a 58.8-fold coverage of the genome. Comparative analysis revealed that 462 base pair 

differences between the genome of mutant strain and the wild type strain. The most frequent 

base-substitution was A:T to G:C and T:A to C:G, 107 and 119 respectively for the entire genome. 

The ratio of transition and transversion (Ts / Tv) was 1.5, which was consistent with the long-term 

chemical mutagenesis. Most of the mutation sites were central in the left sub-terminator region of the 

genome 9-39. The genome sequence of S. avermitilis 9-39 indicated that the variations were mostly 

lied in hypothesis proteins, accounting for 14.94%. Moreover, it identified 23 predicted strain-specific 

genes exist in the genome of 9-39. This analysis strongly characterized the genetic basis of the 

high-producing of avermectin and the difference between the high producer and the wild-type strain, 

revealed by comparative genomics analysis, which will trigger the further avermectin improvement. 
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To investigate in vivo the substrate specifity of glycosyltransferase-auxiliary protein pair DesⅦ/DesⅧ 

from Streptomyces venezuelae, we constructed Saccharopolyspora erythraea A226-ΔBV mutant by 

chromsomic homologous recombination, in which the glycosyltransferase gene eryBⅤ was deleted. 

In the following experiment, glycosyltransferase-auxiliary protein pair DesⅦ/DesⅧ genes, single 

glycosyltransferase DesⅦ gene and single auxiliary protein DesⅧ gene from S. venezuelae were 

amplified by PCR and cloned into the shuttle expression vectors respectively, then the vectors were 

transferred into Sac. erythraea A226-ΔBV mutants. Through analyzing their secondary metabolites 

by bioassay, TLC and LC/MS, the results showed that the glycosyltransferase-auxiliary protein pair 

DesⅦ/DesⅧ could catalyze the attachment of non amino suger L-mycarose to C-3 position of 

erythronolide B structure in Sac. erythraea A226-ΔBV mutant, and make the mutant restore ability to 

produce erythromycin A, whereas the single DesⅦ or DesⅧ did not restore the antibiotic production. 

So we could conclude that the pair DesⅦ/DesⅧ from S. venezuelae had unusual substrate 

flexibility in vivo and could transfer glycosyl to the C-3 position of erythronolide B.  
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Up to now, the regulatory mechanism of erythromycin biosynthetic and morphological differentiation 

in Saccharopolyspora erythraea remains poorly understood. SACE_7040 gene is presumed to 

encode a member of the TetR family of transcriptional regulators in Sac. erythraea, but its function is 

unknown. Here we show that the SACE_7040 gene disruption mutant could sporulate at least 24h 

earlier than its original strain, and this phenotype was restored by complementation of a single copy 

of SACE_7040 gene inserted into the chromosome, suggesting that SACE_7040 was an important 

regulator related to the spore formulation of Sac. erythraea. Moreover, ΔSACE_2077 

(ΔbldD)/ΔSACE_7040 double gene inactivation mutant was constructed, and the spore 

developmental defect of the bldD mutant was suppressed by disruption of SACE_7040 gene, 

suggesting the existence of a biological relevance of SACE_7040 and BldD. This finding gives fresh 

impetus to the investigation of Sac. erythraea developmental biology. 
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Mycobacterium tuberculosis is second only to AIDS as one of the world’s most significant and 

devastating pathogens, which has infected over 1/3 of world’s population, and causes 2 million 

deaths annually [1]. In the face of the catastrophic synergy between HIV and TB and the emergence 

of MDR and XDR - MTB strains, new drugs for the chemotherapy of tuberculosis are urgently 

needed. Microbial natural products or their derivatives have been an important source for most 

antibiotics on the market today [2], including the first-line and salvage TB regimens, like rifampin, 

streptomycin, amikacin and etc. A set of Microbial Natural Product Library (MNPL) containing 

secondary metabolites from a unique collection of actinomycetes and fungal strains from un- or 

under-explored ecological niches in China has been constructed, which contains over 23,000 

samples, including 15,000 crude extracts generated from the fermentation of 2,500 strains under 

different physiological growth conditions, 6,000 fractionated samples from the extracts of 1,000 of 

these strains, and 900 compounds which were isolated to purity [3,4]. A pilot screen for potential 

anti-TB compounds was conducted with a selection of 5,000 extracts samples from this MNPL, 

utilizing a GFP labeled M. bovis BCG based HTS model (Z’-factor 0.8, CV<15%, throughput 60,000 

wells/day). 80 out of the 5,000 extracts showed >90% inhibition against logarithmically growing BCG 

were further evaluated on M. tb H37Rv strains at Broad Institute, as a dilution series ranging from 1x 

to 1/128x. The results showed that 46 extracts demonstrated anti-H37Rv activity, with 8 showing 

activity at 1/16x, and 1 showing activity at 1/128x. The following large scale fermentation and 

bioactivity guided compound isolation work lead to the discovery of diversified class of anti-TB 

compounds, including actinomycins (MIC 1~4ug/ml), quinomycins (MIC 0.5ug/ml), nanaomycins 

(MIC 8ug/ml), cyclopeptides (MIC 2~8ug/ml), anthraquinones (MIC 4~8ug/ml) and oligomycins, part 

of which were new compounds (not listed). 
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Thiamin pyrophosphate (TPP), a biologically active form of thiamin (vitamin B1), is an essential 

cofactor in all living systems. Microorganisms either synthesize TPP via de novo biosynthesis 

pathways or uptake exogenous TPP from environments. The oral spirochete Treponema denticola, 

an important oral pathogen that is highly associated with human periodontal diseases, lacks a de 

novo TPP biosynthesis pathway, and it needs exogenous TPP for the growth. However, the 

mechanism involved remains unknown. In this report, a gene cluster that encodes a TPP ABC 

transporter was identified, which consists of a TPP binding protein (TDE0143), a transmembrane 

permease (TDE0144), and a cytosolic ATPase (TDE0145). Transcriptional and translational 

analyses showed that these three genes are co-transcribed and form an operon (tbpATd) that is 

initiated by a sigma70-like promoter, and that the expressional level of this operon is repressed by 

high concentrations of exogenous TPP, which is mediated by a TPP-sensing riboswitch. Genetic 

and biochemical studies revealed that the deletion mutant of TDE0143 (Td tbpA) has a decreased 

capability to uptake exogenous TPP and the mutant fails to grow in the culture media containing a 

limited amount of TPP. The results taken together conclude that the tbpATd operon encodes an ABC 

transporter that is required for the transport of exogenous TPP, and the expression of this operon is 

regulated by a TPP-binding riboswitch via a feedback inhibition mechanism.  

 

 

PS133 

Fine-tuning of pyruvate flux and metabolic optimization of diacetyl in Lactococcus lacits 
through synthetic promoter library 
Tingting Guo 
State Key Laboratory of Microbial Technology, Shandong University, Jinan, Shandong, 250100, 

China 

ttguo929@yahoo.com.cn 

 

A synthetic promoter library (SPL) was constructed by randomizing the spacer sequences that 

separated the consensus sequences of the promoter PnisA for nisin biosynthesis in L.lactis. The 

green fluorescence protein was used as a reporter and its fluorescence intensity was measured to 
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determine the promoter library strength. The relative mRNA levels of gfp transcripts were measured 

to confirm the strength and stability of the promoter library at the transcriptional level by RT-PCR. 

The promoters covered a wide activity range, from 7,000 RFU to 380,000 RFU, and the activity was 

increased in small steps, consonant with a span of 3 to 4 logs of promoter activities. Promoters with 

various strength were selected to control the NADH oxidase gene (noxE) which played an important 

role in the metabolic flux of pyruvate to diacetyl. Ten recombinants carried different promoters 

respectively cultivated aerobically at the initial pH 7.0, the end product lactate yielded from 

23.15±0.08 mM to 9.94±0.07 mM, compared with NADH/NAD+ ranged from 0.383±0.003 to 

0.711±0.005. A recombinant carried promoter B6 with moderate lactate and diacetyl production was 

obtained and its fermentation profiles were described detailedly. 
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Burkholderia are Betaproteobacteria that are often associated with human or animal diseases called 

“melioidosis”. The genomes of more than 20 Burkholderia species or isolates have been sequenced, 

which revealed not only many anticipated pathogenic determinants but also a lot of unexpected 

secondary biosynthetic genes and gene clusters. Recent efforts from researchers in the biochemical 

field have discovered nearly two dozens of new natural products (small molecules) from a few of the 

Burkholderia species or isolates; some of those molecules have interesting structures and promising 

antibiotic or anticancer activities. This presentation will provide a summary count of recent 

discoveries of new natural products from Burkholderia by others and by our own research. It 

appears that Burkholderia could become the next treasure island of natural products. 
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Fenugreek (Trigonella foenum graecum L.) is an annual plant from the family of 

Papilionaceae-Leguminosae and is extensively cultivated in India, the Mediterranean region, North 

Arica and Yemen. Fenugreek seeds are known for their pungent and aromatic properties as a spice 

and are most commonly used for seasoning. They are used in India as condiment and in Egypt as a 

supplement to wheat and maize flour for bread making; in Yemen they are considered to be one of 

the essential dietary components of the general population (Barry et al. 1997). Family: Fabaceae 

(Leguminosae), Trigonella foenum-graecum L., is an erect annual herb native to southern Europe 

and Asia. Undoubtedly one of the oldest cultivated medicinal plants, fenugreek is widely grown 

today in the Mediterranean countries, Argentina, France, India, North Africa, and the United States 

as a food, condiment, medicinal, dye, and forage plant. The plant reaches a height of 0.3 to 0.8 

meters and has trifoliate leaves. White flowers appear in early summer and develop into long, 

slender, yellow-brown pods containing the brown seeds (Habori and Raman 1998). Different studies 

provide evidence that some medicinal plants might indeed be potential sources of new antibacterial 

agents even against some antibiotic resistant strains (Kordali et al. 2005). The alcoholic extract of 

fenugreek inhibited the growth of Staphylococcus aureus, Escherichia coli, Salmonella typhi, 

Candida albicans and diphtheroid [Corynebacterium diphtheriae], with minimum inhibitory 

concentration (MIC) of 1.0, 0.25, 0.25, 1.0 and 0.25 mg/cm3, respectively, while its aqueous extract 

inhibited the growth of Staphylococcus aureus only, with MIC of 0.25 mg/cm3 (Randhir et al. 2004). 

Fenugreek polygalactomannan's activity as a stable emulsifier may be checked, the formulation may 

act as an antimicrobial agent, which may be further exploited. A cream based ointment can have 

potential in treating infections in patients having diseases like diabetes. The foot infection in 

immuno-compromised patients which can not readily treated by giving antibiotics can be treated by 

outer applications. Antimicrobial activity against anaerobic organisms like Clostridium, 

peptosreptococcus and different strains of aerobic microorganisms like Candida, Staphylococcus, 

E.coli, and Pseudomonas may be investigated. Antimicrobial activity was measured through in vitro 

assays to determine the inhibition of bacterial growth by measuring the optical density or disc 

diffusion assay. 

 

Also, checking of addition of all other components in the fenugreek gum changes its antimicrobial 

activity should be done. Also, effect of adding other active ingredients may be tested to see for any 

enhanced activity due to synergistic effect from the consortium. The preclinical toxicity studies must 

be done in order to proceed for future clinical trials. Check has to be made that for how long the 
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antimicrobial activity of fenugreek is sustained and by addition of which component the shelf life of 

fenugreek antimicrobial activity as a cream can be enhanced to retain its antimicrobial activity for 

longer time. Stabilize its activity during the storage and to check for any enhancement in 

antimicrobial activity or lowering the drug dosage when combined with extracts of other medicinal 

plant provides a potential approach in searching multidrug resistant bacteria. 
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The genus Streptomyces is represented in nature by the largest number of species and varieties, 

producing the majority of known antibiotics including many antitumor agents, such as actinomycins, 

bleomycins, anthracyclines, mitomycin, and mithramycin, etc. Among these agents, anthracyclines 

belong to the longest known antibiotics and rank among the most effective antitumor drugs and and 

some of the anthracyclines, such as doxorubicin, daunorubicin, aclarubicin have been used in 

clinical treatment of a wide variety of cancers. Two new anthracyclines, 1 and 2 were isolated from 

the terrestrial Streptomyces sp. LS2151. The structures of the two compounds were elucidated 

primarily by NMR and MS methods, and their absolute configurations were assigned by application 

of the CD spectroscopic analysis. It was very attractive that the two structures were obviously 

different from those of the literature-known anthracyclines which also belong to anthracyclinones. 1 
and 2 did not show antibacterial or antifungal activities against methicillin-resistant Staphylococcus 

aureus (MRSA), Mycobacterium bovis BCG, Candida albicans SC5314 up to a concentration of 64 

µg/mL, but showed potent activity in vitro against human HeLa Cells with IC50 values of 11.22 µg/mL 

and 7.57 µg/mL, respectively. 
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Although microbial diversity in some hypersaline environments was studied, little is known about 

that in salt mines. The objective of this study was to examine the microbial diversity at Yipinglang 

salt mine (YPL) and Qiaohou salt mine (QH) in Yunnan, southwest of China. The microbial diversity 

of the two salt mines was compared based on phylogenetic analyses of 16S rRNA gene sequences 

from the clone libraries. A total of 364 16S rRNA gene clones were sequenced and phylogenetically 

analyzed (98 and 96 archaeal clones, 73 and 97 bacterial clones from YPL and QH, respectively). 

The results showed that 19 bacterial operational taxonomic units (OTUs) and 25 archaeal OTUs 

were generated from samples of YPL, and 31 bacterial OTUs and 33 archaeal OTUs were 

generated from samples of QH; the archaeal assemblage was dominated by microorganisms 

related to Euryarchaeota (76.1% of YPL and 90.5% of QH), the bacterial communities affiliated with 

Bacteroidetes (55.6% of QH) and Proteobacteria (52.6% of YPL); furthermore, 47.7% and 68.7% of 

the OTUs of YPL and QH respectively, possessed less than 97% 16S rDNA sequence similarities, 

representing potential novel taxa, and three sequences, retrieved from YPL, were found to be 

affiliated with the candidate divisions WS6 and OP11. Additionally, the phylotype richness, frequency 

distribution (evenness), and composition of the YPL and QH clone libraries were investigated using 

a variety of diversity indices. Diversity indices and LIBSHUFF comparisons revealed that the 

compared libraries were significantly different between two salt mines. 
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Isoprenoid quinoneislipid-soluble molecule that transfer electrons between the membrane-bound 

protein complexes in the electron-transport chain, also is one kind of very important compound used 

to prokaryotic chemotaxonomy.Specially, in Actinobacteria, it exhibits higher diversity of chemical 
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structure from the isoprenoid chain length and the degree of hydrogenation respectively. Because 

actinobacteria lost the ubiC gene, which is responsible for a key reaction from chorismate to 

4-hydroxybenzoate in ubiquinone (UQ) biosynthesis, they have the capability to synthesis 

menaquinone (MK) merely. In the prokaryotic cell, there are five pathways refer to MK biosynthesis. 

Two shunts, isochorismate and futalosine pathways (Hiratsuka et al., 2008) branch from shikimate 

pathway for synthesizing 1,4-dihydroxy-2-naphthoste from chorismate, which is the hydrophilic 

moiety of MK. On the other hand, methylerythritol phosphate (MEP) and mevalonate (MVA) 

pathways are responsible for synthesizing isopentenyl diphosphate (IPP), basic unit of hydrophobic 

tail of MK, by using total different substrats. Moreover, there are two proteins polyprenyl synthetase 

(ispB)and geranylgernayl reductse (ChlP), relative to the phenotypic diversity of MK and control the 

tail length and saturation respectively.By using the bioinformatic approaches, we analyzed the 

distribution and phylogeny of 36 genes locating in these five pathways and two genes refer to 

phenotype in 93 actinobacteria genomes and another two genomes as reference.We found that 10 

species belonging to the genera Bifidobacteria, Gardnerella, Atopobium, Olsenella, and Slackia, 

lack the genes both in isochorismate and futalosine pathways, but they have the capability to 

synthesize chorismate. That should be the key reason why the MK is not present in anaerobic 

fermentative bacteria. And for the isochorismate and futalosine pathways, they did not coexist in one 

species, except for Stackebrandtia nassauensis DSM 44728 (three genes of isochorismate 

pathwayleft) and Streptomyces griseus subsp. griseus NBRC 13350 (one gene of isochorismate 

pathway left). There are only 14 species belonging to the genera Acidothermus, Catenulispora, 

Frankia, Micromonospora, Salinispora, Stackebrandtia, and Streptomyces, possess futalosine 

pathway. It indicates that futalosine pathway might appear later than isochorismate pathway in the 

evolution history of Actinobacteria. Most of test strains synthesize IPP by using MEP pathway. 

However, five pathogenic species have intact genes in MVA pathway, two of them have both MEP 

and MVA pathway. Although MVA pathway is considered to be the major route of IPP synthesis in 

eukaryotes and archaea, and it should have an early origin in the three domains of life, these five 

species acquired MVA pathway by horizontal gene transfer from their host. The presence of chlP 

gene has significant relationship with the saturation of isoprenoid chain. But the evidence bridging 

the degree and sites of hydrogenation and the phylogeny of chlP has not been revealed from our 

data. Similar to chlP gene, the phylogeny of ispBgene has not obvious relationship with isoprenoid 

chain length. Along with the progressof genome sequencing technique and omics, more and more 

biological information employed gradually in the study of microbial systematics and taxonomy, for 

instance,toreveal the evolution history based on genome sequence or gene architecture. In this 

work, we investigated the relationship between the phenotype of MK and the phylogeny of genes 

corresponding to MK biosynthesis firstly. The result shows that various MK biosynthesis related 

pathways exist in actinobacteria. 
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