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The rhizosphere, that is, the soil in the immediate vicinity of roots, is characterized by 

high microbial densities; the stimulation of microbial growth by roots is commonly known as 
the rhizosphere effect. The beneficial part of rhizosphere microorganisms can be help the plant 
growth, such as accelerating plant nutrition uptake, decomposing organic compounds, 
producing plant hormones-like compounds, and interaction with  plant pathogens, etc. Recent 
advances in comparative metagenomic analyses by using pyrosequencing technology are 
appearing to be an extremely valuable tool for the characterization of complex microbial 
communities. We have tried to introduce this approach for the analysis of microbial diversity 
and function in the rhizosphere soil. However, in the case of rhizosphere soil, as only limited 
amount of soil DNA can be obtained and the crude extracts contains considerable amount of 
plant derived DNA, thus we have tried to establish the method to extract microbial DNA from 
the rhizosphere soil for the metagenome analysis by using pyrosequencing technology. The 
rhizosphere soil was collected from the adhering soil to roots of rhizobox or pot-grown plants 
by shaking method or modified water fractionation method. To obtain sufficient quantity and 
quality of rhizosphere soil DNA, the rhizosphere soil was treated with ISOIL for Beads Beating 
(Nippon Gene, Tokyo), then purified by CL-4B columns with PVPP (GE, Tokyo). In defect of 
sufficient amount of metagenomic DNA, extracted DNA was amplified by using Multiple 
Displacement Amplification (MDA) technology before metagenomics analysis. To check the 
quality of MDA sample, partial SSU rDNA fragment of Bacterial, Fungal or Archaeal were 
amplified by a nested PCR approach using specific primers, then subjected to the PCR-DGGE 
analysis. The result showed that MDA is feasible to obtain sufficient amount of DNA for 
metagenomics analysis with minimal amplification bias from small community sample, such as 
the rhizosphere soil. In addition, to remove contaminated plant DNA, we evaluated plant 
derived DNA removal methods (Suppressive Subtractive Hybridization for plant DNA and 
Direct removal of plant tissue). These methods are feasible to reduce fraction of plant DNA in 
rhizosphere soil DNA extracts. We conclude that these tools will likely provide a valuable 
methodology for the analysis of rhizosphere microbial dynamics. 


