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Detection of the cold-tolerant genes for the rice seedlings
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The transcripts affecting the cold tolerance for the rice seedlings were

identified using RNA sequencing data of the inbred lines derived from a cross between a
cold-sensitive indica cultivar, Habataki, and a cold-tolerant japonica cultivar, Arroz da Terra. The
cold-tolerant bulk and the cold-sensitive bulk were selected by the chlorophyll content under low
temperatures among the inbred lines. The differential expression analysis between the cold-tolerant
bulk and the cold-sensitive bulk revealed that SPX1 gene, controlling cold tolerance, and a
gluthatios S-transferase gene, GSTU50, known to response to the stress, were highly expressed in the
cold-tolerant lines. Furthermore, quantitative real-time PCR showed that SPX1 and GSTU50 expression
were positively correlated with chlorophyll content under low temperature even in the world rice
core collections that had various genetic background.
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