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Elucidation of the molecular mechanism underlying cold acclimation of rice
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We used a cold acclimation treatment to confirm that many types of rice seedlings
are tolerant to cold temperatures. Results of the metabolome analysis showed that the rice seedlings
accumulated high amounts of saccharides and amino acids after the cold acclimation treatment. Microarray
analysis showed that the expression of many heat-shock protein genes increased after the cold treatment.
We identified that a heat-shock transcription factor gene, HsfA2c, was induced after the cold acclimation
treatment. We developed transgenic rice plants by using HsfA2c and Hsp90-D8ON, which showed extremely
high gene expressions of heat-shock proteins under the cold conditions. The rice plants exhibited
improved cold tolerance during seedling and booting stages. Our results show that multiple mechanisms,
such as compatible solutes and the heat-shock mechanism, are involved in the cold acclimation of rice.
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