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Methane-oxidizing bacteria in rice paddy field ecosystem: investigation bycultivation method and Fluorescencein
situHybridization (FISH) '
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Rice paddy field isone of the major sources of atmospheric methane and methane-oxidizing bacteria (MOB)could play an
important role in the mitigation of its emission from paddyfields. Based on phylogenetic, physiological, morphological,
and biochemicalcharacteristics, MOB are divided into two major subclasses: they-anda-subclasses of the Proteobacteria
anddesignated as type I and type II MOB, respectively. Studies based on molecularapproaches (PLFA, FISH, DGGE,
RFLP) provided accurate information oniz situMOB diversity, communitystructure and abundance in rice paddy fields.
However, the physiological traitsand the species composition of MOB populations in this ecosystem are notdocumented
well. This study aimed to identify type [ and type Il MOB from ricefields by cultivation and FISH techniques.

Weobtained 18 MOB cultures from floodwater, soil, surface soil, rhizosphere soil,roots, stems and stumps in a Japanese
rice field. Based on thepmoAdsequence analysis, five culturesbelonged toMethylomonasandMethylocaldum(type 1 MOB),
and thirteentoMethylocystis(type 1l MOB).Strain FW12E-Y, closely related toMethylomonasmethanica, was successfully
isolated from the floodwater. FISH applied tothe compartments using group-specific, 16S rRNA-targeted probes
(Ma450,My84 and My705) revealedthe presence of both type I and type 11 MOB, although the methods of cellsextraction
and purification from the soil samples needed to be improved.

Inconclusion, cultivable type I and type Il MOB were present in all the paddyfield compartments. Further investigation is
needed to characterize these novelisolates, especially the type | MOB.
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