


















































Fig. 4 | Genome-wide regulation of gene expression in circadian conditions. (a) Experimental protocol. Seedlings 
were entrained with 12h light / 12h darkness photocycles at 20°C and then exposed to continuous light at 20°C or 34°C. 
Samples were taken 48h and 60h after release into continuous light at either 20°C or 34°C. ZT refers to the time elapsed 
under free-running (constant light) conditions. (b) Volcano plot showing differentially expressed genes between subjective 
dawn (left) and dusk (right) at 20°C or 34°C. Significant expressed genes (p < 0.05) are shown with blue (20°C) or red 
(34°C) circles. (c-d) Comparison between the expected (grey) and observed (blue) frequency distribution of genes with 
MBPMA values between 0 and 1. We used the MBPMA cut off of 0.8 as the threshold of cycling. (c) genes over-expressed 
at subjective dawn, (d) genes over-expressed at subjective dusk. (e-f) log2 fold change of observed vs. expected ratio of 
the number of genes arranged by their time-of-day expression (phase). Phases of expression were assigned using the 
information of Arabidopsis thaliana putative orthologues that were strongly cycling (MBPMA cut-off of 0.8) of the database 
LL12_LDHH available in http://diurnal.mocklerlab.org/ (see methods). (e) and (f) corresponds to N. pumilio orthologue 
genes over-expressed in the subjective dawn and dusk, respectively. (g-i) Comparison between the expected (grey) and 
observed frequency distributions of genes with MBPMA values between 0 and 1. We used the MBPMA cut off of 0.8 as 
the threshold of cycling. (g) genes exclusively regulated at 20°C (blue), (h) genes regulated both at 20 and 34°C (purple) 
(i) genes exclusively regulated at 34°C (red) (j) Heat map showing the expression of TOC1 direct target orthologues in N. 
pumilio.  
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Fig. 5 | Influence of the temperature on the expression of clock genes under diurnal conditions. (a) 
Experimental protocol. Seedlings were entrained with 12h light / 12h darkness photocycles at 20°C and then 
exposed to 20°C (blue), 31°C (brown) or 34°C (red). Samples were taken every 3h during the second day of each 
temperature treatment. (b) and (j) schematic representation of natural distribution of N. pumilio and N. obliqua, 
respectively. (c-i) Expression of N. pumilio clock genes NpLHY, NpPRR5, NpGI, NpTOC1, NpELF3, NpLUX and 
NpRVE1 at 20, 31 or 34°C.(k-q) Expression of N. obliqua clock genes NoLHY, NoPRR5, NoTOC, NoELF3, NoLUX 
and NoRVE1 at 20, 31 or 34°C. Data represent mean and SD of three technical replicates. Experiments were 
repeated twice with similar results (Figs. S7-9); results from one representative experiment are shown. Gene 
expression levels at ZT0 were set to 1 and used as reference for all other time points. White and black rectangles 
represent day and night, respectively. 
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Fig. 6 | Expression of core oscillator genes and plant traits inside and outside the natural species’ thermal 
ranges. (a) Schematic representation of the natural distribution of the species in the forest (left) and in the experiment 
(right). (b) Air temperature at 680 and 1340 m a.s.l. Blue light area indicates the period of sampling. (c-f) Expression of N. 
pumilio clock genes NpLHY, NpPRR5, NpELF3 and NpLUX. (g-j) Expression of N. obliqua clock genes NoLHY, NoPRR5, 
NoELF3 and NoLUX. Data represent mean and SD of three technical replicates. Gene expression levels at time 0 was set 
to 1 and used as reference for all other time points. White and black rectangles represent day and night, respectively.  
Distribution of seedling dry weight and seedling survival of N. pumilio (k-m) and N. obliqua (l-n). Diamonds indicate the 
mean; box edges denote upper and lower quartiles; bars: whiskers show 10 and 90% percentiles; bold centre line 
indicates the median. Open circles indicate individual points that show the average of seedling mortality or dry weight in 
each plot (n =4 plots / species / altitude). 
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