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Bradyrhizobium strains directly isolated from soybean field soil in Thailand
were classified into symbiotic and non-symbiotic groups. Polyphasic study was
performed to determine taxonomic positions of four representatives of unidentified
nonsymbiotic strains. Phenotypic analyses showed that the nonsymbiotic strains were
found to be highly resistant to heavy metals and had characteristics intermediate
between Bradyrhizobium species and Rhodopseudomonas palustris. Moreover, from
the multilocus sequence analysis of 16S rRNA gene and housekeeping genes (atpD,
recA, and ginll), the nonsymbiotic strains represented an independent phylogenetic
lineage that was inconsistently related to the Bradyrhizobium species and Rhs.
palustris. Therefore, the nonsymbiotic strains were proposed as a novel genus and
species, named Metalliresistens boonkerdii gen. nov., sp. nov. The close relationship
among Bradyrhizobium species, Rhs. palustris and the nonsymbiotic strains led to the
hypothesis that horizontal transfer of symbiotic or photosynthetic regulatory perhaps

played an important role in evolution and adaptation of these bacteria. Therefore, the
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ability of Mesorhizobium loti symbiosis island to transfer to Bradyrhizobiaceae
bacteria was determined in this study. The integrative vector containing attP and intS
was found to integrate into a phetRNA gene in the chromosome of Bradyrhizobium
strains, Rhs. palustris and the nonsymbiotic Bradyrhizobiaceae strains. The ability of
the intS to catalyze the integrative recombination with mismatches of the core
sequence suggests that the intS has a broad host range. Analysis of integration sites
provided a proposal of staggered cleavage sites of the intS. Expression analysis of
putative intS promoter confirmed that intS could function in Bradyrhizobiaceae
bacteria, although the levels of expression were lower than that of M. loti.
Interestingly, symbiosis island was found to integrate into the chromosome of B.
yuanmingense strain S7. However, the integration did not provide symbiotic ability on
Lotus plants and caused symbiotic deficiency on its own soybean host plant. The
symbiosis island genes were deleted after integrative recombination in all
transconjugants, probably to maintain their symbiotic ability or to eliminate
disadvantage parts. This study reveals the impact of horizontal transfer of symbiotic
genes on the efficiency of inoculated strains. One thing possible is the inoculated
strain may lose the symbiotic potential in field soil containing the bacteria that have
unstable symbiotic properties. In addition, transcription start site, promoter region and
essential regions for promoter of intS were determined to understand the regulatory
expression system of the intS. The transcription start site was found to locate

at 16 nt upstream of the first ATG start codon. The 200-nt region upstream of



the transcription start site were essential for the transcription. Probably, the region

is the location of the transcription factor-binding sites.
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