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Fig.5 Phylogenetic tree analysis of six clones from the anaerobic fungal culture. Sequences determined in this study are marked in bold type. Accession

numbers are given in parentheses. The root was determined by using archaea 16S rDNA gene sequence as an outgroup. The topology of the tree was
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Detection and diversity analysis of rumen methanogens in
the co-cultures with anaerobic fungi
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Abstract Rumen methanogen diversity in the co-cultures with anaerobic fungi from goat rumen was analyzed. Mix-
cultures of anaerobic fungi and methanogens were obtained from goat rumen using anaerobic fungal medium and the
addition of penicillin and streptomycin and then subcultured 62 times by transferring cultures every 3 ~ 4d. Total DNA
from the original rumen fluid and subcultured fungal cultures was used for PCR/DGGE and RFLP analysis. 16S rDNA of
clones corresponding to representative OTUs were sequenced. Results showed that the diversity index Shannon index of
the methanogens generated from DGGE profiles reduced from 1.32 to 0.99 from rumen fluid to fungal culture after 45
subculturing  with the lowest similarity of DGGE profiles at 34.7% . The Shannon index increased from 0.99 to 1.15
from the fungal culture after 45 subculturing to that after 62 subculturing with the lowest similarity at 89.2% . A total of
5 OTUs were obtained from 69 clones using RFLP analysis and six clones representing the 5 OTUs respectively were
sequenced. Of the 5 OTUs three had their cloned 16S rDNA sequences most closely related to uncultured archaeal
symbiont PA202 with the same similarity of 95% but had not closely related to any identified culturable methanogen.
The rest two OTUs had their cloned 16S rDNA sequences sharing the same closest relative uncultured rumen methanogen
956 with the same similarity of 97% . Their 16S rDNA sequences of these two OTUs also showed 97% similar to the
closest identified culturable methanogen Methanobrevibacter sp. NT7.In conclusion diverse yet unidentified rumen
methanogen species exist in the co-cultures with anaerobic fungi isolated from the goat rumen.
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