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Arbuscular mycorrhizal symbiosis (AMS) and root nodule symbiosis (RNS) are mutualistic plant-microbe
interaction. AM fungi provide inorganic materials to the host plant, in return, they obtain photosynthetic
products from the host in AMS. In RNS, symbiotic bacteria 'rhizobium’ fix atmospheric nitrogen to
ammonium in a symbiotic organ 'nodule’ and provide nitrogen sources to the host plant. The nutrient
exchanges confer great advantages for plant growth. In order to utilize the symbiotic nutrient supply as a
bio-fertilizer agriculturally, we analyzed molecular systems of AMS and RNS in leguminous model plant
Lotus japonicus.

In this study, we isolated an symbiotic regulator gene RAMI1 and analyzed the function in AMS and RNS.
Suppression of the RAMI1 expression by RNAI resulted in the lower nodule formation, whereas no AMS
phenotypes have not been observed. We obtained a transposon tag line of RAMIL in L. japonicus and
detailed phenotypic analysis of the knockout plant is in progress.

We have found a novel AMS mutant cerberus that showed low colonization of AM fungi from RNS
mutants. In the novel AMS and RNS mutant, AM fungi enter into the host root, nevertheless elongation of
the hyphae was delayed or arrested, suggesting the mutant defected in the hyphal elongation mechanism.
Transcriptome analysis of the cerberus mutant revealed that phytohormone ‘gibberrelin' has important
roles in AM fungal infection. Gibberrelin has been known as a negative regulator in AMS and RNS,
however, we revealed that the gibberrelin signaling also functions as a positive regulator in AM fungal
infection and interferes the symbiotic signaling pathway of AMS.




