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Comparative genomic hybridization (CGH) was carried out for 9 strains of 
Bradyrhizboium japonicum, a symbiotic nitrogen-fixing bacteria associated with soybeans and 
other 8 members in Bradyrhizobiaceae by DNA macroarray of B. japonicum USDA110. The 
CGH clearly discriminated genomic variations of B. japonicum strains, but similar CGH 
patterns were observed in other members in Bradyrhizobiaceae. Most variable regions were 14 
genomic islands (4 kb- 97 kb) and low G+C regions on the USDA110 genome, which were 
missing in several strains of B. japonicum and other members in Bradyrhizobiaceae. The CGH 
profiles of B. japonicum were classified into three genome types 110, 122 and 6. DNA 
sequences around the boundary regions showed that at least 7 GIs were missing in genome type 
122 as compared with type 110. Strains belonging to the genome types 110, 122 and 6 formed 
separate clades by phylogenetic analysis for internal transcribed sequences (ITS). These results 
demonstrate that GIs were horizontally inserted into the ancestor genome of the type 110 after 
the divergence of the types 110 and 122 strains. To examine the possible functional relationships 
of GIs, multiple regression analysis was conducted using linear models of correlation 
coefficients between the existence of genomic regions and the parameters regarding symbiotic 
nitrogen fixation with soybeans. Consequently, variable genomic regions including GIs were 
assigned to enhance symbiotic N2 fixation in B. japonicum USDA110. Although the overall 
gene expression of the variable regions showed low levels, a part of the regions were 

upregulated in symbiosis. This strategy is regarded as a rhizobial QTL approach for 
N2-fixing efficiency. 


