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Introduction
Bacterial taxonomy group is engaged in the biodiversity, phylogeny and syntrophic degradation of 2 groups of anaerobic bacteria, those are lactic acid bacteria and syntrophic bacteria with their consortia--methanogens. The leader of Prof. Xiuzhu Dong, obtained her Ph.D in Wageningen Univ., The Netherlands (1994). She gained the honorary grant for “outstanding young scientist in China” from NSFC in 2000, and to be a standing council member of Chinese Society for Microbiology. Currently the group consists of 2 stuffs, one Postdoctoral fellow and 7 student.
Background and Significance
In anoxic environments, mineralization of complex organic matter to CO2 and CH4 is carried out by at least 3 trophic types of microorganisms. The intermediates including short chain fatty acids account for 76% flow of the energy content, and exclusively degraded by the synergic metabolism of syntrophic bacteria and H2-consumer methanogens due to the unfavorable energetics of the reactions. The syntrophic bacteria not only represent distinct phylogenetic branches within LGCGPB and γ-proteobacteria, respectively, but an ideal research material for understanding the mechanism of synergic metabolism. 

Lactic acid bacteria have been studied and applied in human life for a long history, however the phylogenetics of some groups is needed to clarify. Bifidobacterium is believed to be a transit group between bacteria and actinomyces. In 16S rRNA phylogenetic tree, Bifidobacterium is mix-clustered with Gardnerella and other low GC species; and the spherical Pedioccus and rod-shaped Lactobacillus spp. in L. casei group are also mix-clustered. Hence it is necessary to clarify the phylogeny of lactic acid bacteria using other conserved biomarkers. 

Major Achievements
In the past 4 years, the group has obtained and accomplished following research projects, 1) NSFC: “diversity and phylogeny of anaerobic syntrophic bacteria and methanogens”, and “the diversity and phylogeny of lactic acid bacteria”; 2) “973” project from MOST, China: “Extremophiles and their potentials in application”; 3) “863” project from MOST, China: “Microbial resources and preservation”, 4) Innovation program of CAS, “Biohydrogen production by anaerobic fermentation”. 

In the past 4 years, the lab. published 4 new genera and 14 new species of anaerobic bacteria and methanogens. Based on the sequence homology of complete/ partial HSP60 genes, a phylogenetics of Bifidobacterium and related bacteria was rebuilt, which was in accordance with the species GC contents of genomic DNA. Hence the two Bifidobacterium species with low GC were assigned as two new genera Scardovia gen.nov. and Parascardovia gen. nov.  Moreover HSP60 gene was determined as a new and better biomarker for identification of Bifidobacterium species. Phylogenetic analysis based on FtsZ homology, similar with that of the 16S rDNA, revealed that Pediococcus spp. were closely related to L. casei group of Lactobacillus spp., but less related with other lactic acid cocci such as Enterococcus and Streptococcus, implying that the cell morphology was not a suitable characteristics for bacterial phylogenetic study. 
In the study of diversity and synergetic metabolism of syntrophic anaerobes and methanogens, we have accomplished following works. 1) Constructing and analyzing 3 16S rRNA gene libraries for two typical methanogenic environments, which are the UASB granules converting the waster water of a bean curd manufactory, and the rumens of cattle and yak, and had overviews of the microbial communities of them; 2) Obtained several dozen of methanogenic consortia of syntrophic degrading propionate and butyrate; 3) upon the metabolic characterization of the methanogenic consortia, more than 20 methanogen-free syntrophic bacteria have been purified using various special metabolic intermediates (such as crotonate or pentenonate plus butyrate for butyrate-degrading syntrophors), and most of the syntrophic isolates were determined to be new taxa. 4) Different cell phenomena have been observed for some syntrophic bacteria in co-culture with methanogens vs. in monoculture, such as sporulation and flagellation in co-culture, but forming PHB in single culture. 

30 papers have been published in the past 4 years, including 20 publications on IJSEM, SAM, Anaerobe and Extremophiles, etc.  

Future research plan
The past 4 years, we have accumulated plenty of anaerobic strains and got some observations. In the coming 3-5 years, we plan to continue the anaerobic diversity study, meanwhile, by taking the advantage of these research materials, try to get insight of the interaction between bacterial species, such as the possible mechanisms of the synergetic metabolism between the syntrophic bacteria and methanogens or other H2-consumers, and the antagonism between streptoccal species.  
