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Main research themes and their characteristics

Proteomic analysis of irradiation with millimeter waves on soybean growth under flooding conditions

Improving soybean growth and tolerance under environmental stress is crucial for sustainable development. Millimeter waves are a radio-frequency
band with a wavelength range of 1-10 mm that has dynamic effects on organisms. To investigate the potential

effects of millimeter-waves irradiation on soybean seedlings, morphological and proteomic analyses were irr!?'get;{dpgiﬁan ﬁw
performed. Millimeter-waves irradiation improved the growth of roots/hypocotyl and the tolerance of soybean to i, s, s,
flooding stress. Proteomic analysis indicated that the irradiated soybean seedlings recovered under oxidative zuaisé""‘ “f‘” “5“‘
stress during growth, whereas proteins related to glycolysis and ascorbate/glutathione metabolism were not “’;‘;2;’““"‘ "°:"'"‘-‘ + oalode

affected. Immunoblot analysis confirmed the promotive effect of millimeter waves to glycolysis- and redox-related ((Redox pathways, Glycolysis, Sugar metabolism ]
pathways under flooding conditions. Sugar metabolism was suppressed under flooding in unirradiated soybean
seedlings, whereas it was activated in the irradiated ones, especially trehalose synthesis. These results suggest
that millimeter-waves irradiation on soybean seeds promotes the recovery of soybean seedlings under oxidative
stress, which positively regulates soybean growth through the regulation of glycolysis and redox related pathways.

Future prospects

Climate change and population growth, which are becoming evident on a global scale, are expected to put pressure on the world’s food self-sufficiency rate. By using methods linked to
genome information, it will be possible to comprehensively elucidate the stress tolerance mechanisms of crops and the accumulation mechanisms of functional components. This research
will lead to the selection of stress tolerance markers in crops and the development of stress-tolerant crops using the selected key proteins and genes.




