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Dynamics of methanogenic archaeal community composition and abundance in paddy-upland rotational
fields and factors influencing the dynamics in relation to cell physiology and soil conditions were
investigated to reveal mechanisms of the variability and stability of the community structure.

Based on the analyses of 16S rRNA and mcrA genes, the abundance of methanogenic archaeal community
existed in soil decreased to about one-tenth in the rotational plot than in the consecutive paddy
(control) plot and some members belonging to the Methanosarcinales were strongly affected. Dynamics
of active memebers of methanogenic archaeal community was investigated targeting 16S rRNA gene, mcrA
gene and their transcripts. The abundance of mecrA transcripts was greatly decreased in the rotational
plots after upland conversion longer than one year and autochthonous groups of methanogenic archaea
seemed to survive and kept very low transcriptional activities under the upland conditions in the
rotational field. The results showed that the composition and abundance of active members of methanogenic
archaea were greatly affected by the upland conversion longer than one year in the rotational field

Genes encoding antioxidant enzymes, catalase, superoxide dismutase and F,yH, oxidase, were surveyed
in genomes of methanogenic archaeal isolates from paddy field soil, Methanobrevibacter arboriphilus
SA, Methanocul leus chikugoensis MG62 and Methanosarcina mazei TMA, whose draft genome sequences have
been already determined. All of the isolates possessed at least one of the genes for the enzymes
and the genes were transcribed in the cells collected from cultures of the strains, indicating
expression of the antioxidant enzymes in the methaogenic archaeal strains. M. mazei TMA exhibited
an ability of bio-silicification in the culture medium supplemented with silicate. These results
indicated a possibility that methanogenic archaea could utilize the functions of antioxidant enzymes
and bio-silica in part to defend oxidative stresses caused by oxic soil conditions such as upland
conversion of paddy fields.




