Molecular Systematics of Fungi

Part I. Introduction

The research areas for this group are fungal molecular systematics, fungal diversity and ecology, exploitation of medicinal and edible fungi, and conservation and sustainable use of fungal resources. Combination of morphology and molecular approaches, incorporated with ecological, bio-geographic and genomic information, is emphasized in the research on fungal phylogeny and evolution.　Efforts are also made to develop methods of molecular detection for various fungi and to investigate their implication in the study of ecology and bio-resources of fungi.
　　Group leader: Professor Yi-Jian Yao, PhD (London), member of the ‘Introduction of Overseas Outstanding Talents’ program and awardee of the ‘National Science Fund for Distinguished Young Scholars’. Dr Yao was working in the Royal Botanic Gardens, Kew, from 1989-2000. Since his return to China in 2000, he has been devoting himself to the establishment of molecular laboratory for fungal systematics and managing or participating in the Key Research Direction Project of Renovation Programme operated by Chinese Academy of Sciences, the Key International Science and Technology Cooperation Project of P. R. China and an 863 project operated by Ministry of Science and Technology, and research projects founded by National Natural Science Foundation of China. Dr Yao is now an Honorary Research Associate of Royal Botanic Gardens, Kew; member of the Biodiversity Committee, Chinese Academy of Sciences; Member of the Council of Chinese Plant Protection and the Council of Mycological Society of China; Deputy Editor-in-Chief of Life World and of Journal of Fungal Research. More than 90 publications have been authored by Dr Yao, with a monograph in English, 3 books of Chinese translation and 65 papers in English. 

Group members: Xiao-Qing Zhang (Associate Research Professor), Ying-Hua Wang (Research Associate) and Qing-Bin Wang (Research Associate). There are currently 6 research students for doctoral degree and 5 for Master’s degree. Seven students have gained their doctoral degree and one for Master’s degree since 2001.
Part II. Background and Significance


. The current research of this group focuses on economically important macro-fungi in China, including Cordyceps, Ganoderma, Tricholoma, Termitomyces, Boletus, Pleurotus, Tuber and ectomyrrhizal fungi. These are important medicinal and edible fungi, with great economical values. They are widely explored to meet the needs of domestic markets and also exported to many countries. In addition, all these fungi are playing important roles in the ecosystem of the world. 

Part III. Major Achievements

During the past four years, more than 4700 fungal specimens have been collected all over China and 361 were received as gifts from overseas herbaria. Over 1100 living strains have been isolated and gathered. More than 6200 fungal specimens have been studied in the laboratory and over 1800 DNA samples extracted, with more than 600 sequences of various fragments were determined.  

The fungal resources of Tuber, Tricholoma, Pleurotus, Termitomyces and Boletus in China have been investigated, with over 620 fungal names clarified. Ten new species and 4 Chinese new records were found and 4 new combinations proposed. The application of molecular markers, e.g. ITS, IGS, nLSU, β-tubulin, Cytb, mtLSU and mtSSU, in the molecular systematic study of various fungal groups was evaluated. Based on sequences of these markers, molecular trees of Tuber, Ganoderma, Pleurotus, Termitomyces, Tricholoma and Boletus were reconstructed to elucidate the phylogeny and evolution of these genera and associated groups. As a part of the results of this research, the molecular identification systems for these groups have been established to serve the need of the public. After DNA cloning, the intra-strain ITS heterogeneity was first found in Ganoderma species. The molecular variations of Cordyceps sinensis on the Tibetan Plateau and co-evolution between fungi and insects (e.g. Cordyceps sinensis v. moths and Termitomyces v. termites) are being studied. Investigation on nutritional requirements and bioactive compounds of Cordyceps sinensis has also been carried out to stimulate further exploitation and utilization of this important medicinal fungus.

　　Since 2001, 41 papers (including 20 in SCI cited journals) and one Chinese translation of text book were published by this group, and one patent has been submitted for approval.  
Part IV. Future Research Plan
1. Research on biodiversity of medicinal and edible fungi, and conservation and sustainable use of these fungal resources with special focus on Cordyceps sinensis, Tricholoma matsutake and Ganoderma spp. 
2. Study of molecular systematics, phylogeny, biogeography, co-evolution with other living organisms of economically important fungi, mainly Cordyceps, Tuber, Ganoderma, Pleurotus, Termitomyces, Boletus and Tricholomataceae, with further development of the molecular identification system. 
3. Exploitation of medicinal and edible fungi with focus on isolation, analysis and immunological effects of bioactive compounds from Cordyceps sinensis, C. militaris, Dictyophora indusiata and Ganoderma spp. 
