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NODULATION/NOD GENES/TYPE 3 SECRETION SYSTEM

The Bradyrhizobium sp. DOA9 was originally isolated from the root nodules
of the Aeschynomene americana, which is able to induce nitrogen-fixing nodules on
legumes belonging to Dalbergioid, Milletioid and Genistioids tribes. In order to
analyze the symbiotic genes in DOA9, Southern blot hybridization was employed.
The unique property of DOA9 DNA was observed. DOA9 contains megaplasmid
(736,085-bp) which comprises two different copies of nodA genes (nodA; and nodA,),
a single of nodB and nodC genes, and a single copy of nifH. Another one copy of
nifH was found on the chromosome. No0dA; is found at the vicinity of the nodBC
genes, and nodA, was found just upstream the nodlJ genes. Mutation in NnodA; gene
completely lost the ability to induce nodulation in all plants tested. These phenotypes
were also observed in nodB mutant strain. In contrast, mutation in nodA; led to
distinct phenotypes according to the host plant species. Firstly, no effect of the nodA;
mutation on nodulations of Aeschynomene (A. americana and A. afraspera),
Indigofera tinctoria and Desmodium tortuosum was found. Secondly, nodA; mutation
drastically decreased the ability to form nodules on Arachis hypogaea cv. Thai Nan,
Macroptilium atropurpureum and Stylosanthes hamata. The complementation of

nodA; strain (pMG103-nodA1) was able to restore the nodulation ability in M.
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atropurpureum and S. hamata inoculation. These results implied that the divergent
nodA; and nodA; were likely to expand the diversity of Nod-factor acyl chains, and
might broaden the host range of the DOA9Y.

The Type 3 secretion system (T3SS) mutation (ArhcN) slightly affected the
nodule formation except for those nodulating Vigna radiata cv. SUT4 and Crotalaria
juncea. The nodulation efficiency and nodule phenotype were improved by ArhcN
strain. In all, the results indicated that the unusual presence of two divergent nodA
genes in DOA9 contributes to the broad host range of this bacterium, while T3SS

might stimulate the plant immunity depending on the species of the plant.
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