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This laboratory is working on clarification and utilization of plant acquired immunity systems. Incorporating plant
physiology, molecular biology, plant pathology and pesticide science, we study plant responses to various stresses from
outside, interaction mechanisms between plant and microbe, and phytohormone-mediated signal transduction and develop
methodologies for ecological agricultural systems.

1. DNA engineering

(1) Crosstalks between biotic stress response and abiotic stress response
Systemic acquired resistance (SAR) is one of plant defense systems and has been practically utilized widely in rice fields in
Japan by exploiting the plant activators capable of inducing SAR, however, the effect of SAR is sometimes broken by
pathogens. Because of the economical importance of the stable induction of SAR, we have investigated the effects of
environmental stresses on SAR using Arabidopsis. In Arabidopsis, BIT and BTH, plant activators, induced SAR by
activating upstream or downstream of salicylic acid accumulation, respectively, however, which were inhibited by
pretreatment of ABA, a phytohormone functioning in abiotic stress responses. Pretreatment of ABA suppressed not only
the disease resistance and PR gene expression but also SA accumulation. These indicated that ABA inhibited both
upstream and downstream of SA accumulation in the SAR signaling pathway, suggesting crosstalks between signaling
pathways of biotic and abiotic stress responses.

(2) Symbiotic interaction
Agriculturally important grasses such as rice, wheat and soybean contain numerous diazotrophic bacteria, which
interaction is known to have some other benefits to host plants. In this study, we analyzed the effect of two newly isolated
bacterial endophytes, Azospirillum sp. and Herbaspirillum sp., on disease resistance of host plants. Nitrogen fixation
activity was not detected in these bacteria, however, rice and Arabidopsis treated with these bacteria exhibited resistance
against diseases. The mechanism of disease resistance induced by these bacteria was investigated using Arabidopsis.
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