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Asymmetric warming effect on cold deacclimation of Deschampsia antarctica (Poaceae)
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Asymmetric warming is characterized by a greater increase in minimum nocturnal than in maximum diurnal temperature. This phenomenon in Antarctica could lead to Deschampsia antarctica cold deacclimation. We hypothesize that D. antarctica freezing tolerance would be reduced mainly by nocturnal temperature increase rather than diurnal; mostly by the downregulation of transcription factors such as CBFs or their target genes with the upregulation of vegetative growth genes. Therefore, our objective was to determine the effect of diurnal and nocturnal warming on cold deacclimation of D. antarctica plants, under laboratory conditions. Fully cold-acclimated D. antarctica plants (0/8°C) were transferred to 4 treatments for 14 days: control (0/8°C), nocturnal warming (6/8°C), diurnal warming (0/14°C) and diurnal-nocturnal warming (6/14°C) in growth chambers. After 14 days of treatment: freezing tolerance (LT50), ice nucleation temperature, freezing point and dehydrins levels and total soluble sugars were evaluated. Also, RNA-seq was performed and genes differential expression was bioinformatically analyzed. Treatments with nocturnal warming significantly reduced the LT50 > 7°C, and ice nucleation temperature and freezing point < 2°C, respect to the control; dehydrins levels dropped below the detection limit also. While sucrose content was reduced in all warming treatment 38% at least. Nocturnal warming also downregulated CBF-like gene expression, UDP-glycosyltransferase and Sucrose synthase, and Dehydrins, and upregulated IAA-amino acid hydrolase, Plastocyanin and Triose phosphate/phosphate translocator, among others. Consequently, nocturnal warming has a greater effect on cold deacclimation process in D. antarctica, than a diurnal temperature increase. This may have important eco-physiological implications due to actual asymmetric warming evidence.
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