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Evolutionary basis from arbuscular mycorrhizal symbiosis and root nodule symbiosis
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Through the molecular genetic analyses using a model legume Lotus japonicus, we
provided additional evidence for the existence of common genetic regulatory mechanisms for nodule
formation and shoot apical meristem (SAM) development. Besides, mathematical modeling showed that the
reaction-diffusion dynamics is probably required for the SAM development. Nodule and its regulatory
system might have been evolved in part by co-opting a gene network of the self-organized SAM development.

Genomes of an arbuscular mycorrhizal (AM) fungus and Endogonales fungi were decoded. Diversification of
kinase-like genes was found in the symbiont genomes, indicating existence of signal transduction pathways
that are required for symbiotic interaction between the fungi and the host plants. Transcriptome analysis
of AM fungi and plants during AM development suggests that the symbiotic association is maintained by
mutual complementation of metabolites such as fatty acids and phosphate between them.
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