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A method was developed for enriching bacterial cells from plant tissues which was 
recalcitrant for a culture-independent analysis of bacterial community due to the interference 
with plant DNA. Soybean stems were homogenated with a Tris-based buffer containing 1% 
Triton X-100 in a blender. The homogenates were then fractionated by differential 
centrifugations with low and high speed and bacterial cells were purified with a Nycodenz 
density gradient centrifugation. The efficiency of bacterial cell enrichment was assessed by 
ribosomal intergenic spacer analysis (RISA). The intensity and the number of bacterial 
amplicons of RISA were markedly increased in the DNA extracted from the enriched bacterial 
cells compared to that in the DNA directly extracted from soybean stems without the 
enrichment. The phylogenetic diversity of the enriched bacterial cells was evaluated by 
analyzing a clone library of 16S rRNA gene in comparison with those of the culturable fractions 
of the enriched and non-enriched stem-associated bacteria, endophytic and epiphytic bacteria. 
The results indicated that the method was successfully able to enrich the both endophytic and 
epiphytic bacteria from soybean stems, and allowed to assess the bacterial diversity based on a 
16S rRNA gene clone library. When the sequence data from all clones (1332 sequences) were 
combined, 72 OTUs were affiliated with Proteobacteria (Alpha-, Beta-, and 
Gammaproteobacteria), Actinobacteria, Firmicutes, and Bacteroidetes, which also provided the 
most comprehensive set of data on the bacterial diversity in the aerial parts of soybeans. 
Furthermore, the bacteria were isolated from the enriched fraction by single colony isolation on 
a medium. The diversity of isolated bacteria was compared to that of bacteria directly isolated 
from stems without the enrichment and was shown to represent a unique bacterial population in 
plants. These results indicate that the bacterial cell enrichment promises to facilitate studies of 
plant-associated bacteria by both culture-dependent and -independent means. 


