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Sugarcane (Saccharum spp) is an important economic crop in the tropic and subtropics due to its high sucrose content and
increasing interest in its bioenergy potential. However, sugarcane is very sensitive for chilling injury. A taxonomy of
Saccharum and closely related taxa is generally called as ‘Saccharum complex’. Miscanthus spp. is one of the most cold
stress tolerant species among Saccharum complex. Intergeneric hybrids generated by crossing Saccharum with
Miscanthus, so called Miscanes have been explored as possible sources of genes for cold stress tolerance. The objectives
of this study were to analyze photosynthesis performance and chilling injury under low temperature in Miscanes and to
elucidate the genetic mechanism of cold tolerance in Miscanthus.

Sugarcane showed the most severe decline for photosynthetic performance and injury after low temperature treatment.
Miscanthus and Miscanes showed better performance under low temperature. Variation of photosynthesis performance
and chilling injury under low temperature was observed among genotypes of Miscanes.

The functions of differentially expressed genes (DEGSs) were identified by transcriptome analysis. Terms related to stress
such as signal transduction and environmental adaption were enriched. 1,061 DEGs in Miscane were enriched to
environmental adaption. They were 963 and 856 in Miscanthus and sugarcane respectively. We also identified some stress
related transcription factors in DEGs such as WRKY, NAC, MYB, HSF, and so on. It means these transcription factors
showed response to cold treatment in our experiment. We focused on ABA-independent cold signal transduction
pathway, ABA biosynthesis and catabolism pathway, C4 photosynthesis pathway in order to figure out some detailed gene
expression information between hybrid and parents after cold treatment. We found that though there is maternal parental
expression level dominance in Miscane, but there is still evidence show that cold tolerance traits of Miscanthus were
introduced to the hybrid. Higher expression of these gene transcripts could enable the cold sensitive genotypes or species
to thrive under cold conditions. The expression pattern of the two Pyruvate phosphate dikinase (PPDK) transcripts showed
that Miscane and Miscanthus were similar. It indicated that PPDK could involve high photosynthesis performance under
low temperature in Miscane and Miscanthus.




