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Fig S3. a) Typical bimodal density distribution of gene expression at time-point CT26 from mouse liver data (microarray).
b) Gene expression per time-point, calculated with the median, the mean, or the minimum of time-points, as a function
of default p-values obtained for the seven methods applied to mouse liver data.
c) Methods applied to original vs normalized gene expression values of mouse lung data (RNAseq) produce the same
distributions of p-values within highly expressed genes, or within lowly expressed genes.
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Fig S4. Detected rhythmic genes are enriched in highly expressed genes.
a) Scatter plot showing the relation between the expression level of genes (median of time-points) and their default
p-values. The blue line is the smoothed conditional mean. Higher expression levels imply a higher power to detect
rhythmic patterns.
b) Control of the normalization by Z-score of gene expression values at a given time-point (CT24).
c) Methods applied to original vs normalized gene expression values produce the same distributions of p-values within
highly expressed genes, or within lowly expressed genes. Particularly, the normalization of gene expression values does not
allow to recover rhythmicity within lowly expressed genes.
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Fig S5. Scatter-plots showing the amplitude of gene expression as a function their default p-values obtained for the
methods applied to five mouse tissues (microarray). Only five methods are shown since they are the only ones giving
estimations of amplitudes.
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Fig S10. Upset diagram for mouse liver dataset (microarray) (a), rat lung dataset (b), and baboon liver dataset (c) for
the first 3000 genes detected rhythmic for each method.
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Fig S11. Default p-values density distribution of rhythmic orthologs vs non-rhythmic orthologs obtained for the seven
methods applied to mouse liver data. Rhythmic orthologs are mouse-zebrafish 1:1 orthologs detected rhythmic in zebrafish
liver each rhythm detection method (in red) and a p-value threshold of 0.01 or 0.05.
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Fig S12. a) Distribution of default p-values of rhythmic and non-rhythmic mouse-rat orthologs obtained for the seven
methods applied to mouse lung data. Rhythmic genes of rat lung are detected using the GeneCycle method and a p-value
threshold of 0.01.
b) Scatter-plot comparing p-values for each mouse-rat one-to-one orthologous gene obtained for the seven methods (same
method used for each comparison). Pearson R and Spearman Rho coefficients have been obtained with a significance
p-value < 2.2e−16.
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Fig S13. Distribution of default p-values of rhythmic and non-rhythmic mouse-baboon (a), baboon-zebrafish (b), and
baboon-rat (c) orthologs obtained for the seven methods applied to the homologous tissue of species 1.
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Fig S14. Scatter-plot comparing p-values obtained for the seven methods applied to the head dataset of Anopheles
gambiae under light-dark (LD) or dark-dark (DD) conditions [1]. Pearson R and Spearman Rho coefficients have been
obtained with a significance p-value < 2.2e−16.
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Fig S15.
Variation of the proportion rhythmic orthologs/all orthologs in mouse lung as a function of the number of mouse orthologs
detected rhythmic, for each method applied to the mouse lung dataset. The benchmark gene set is composed of mouse-rat
orthologs, detected rhythmic in rat lung by the GeneCycle method with default p-value ≤ 0.01. The black line is the Naive
method which orders genes according to their median expression levels (median of time-points), from highest expressed
to lowest expressed gene, then, for each gene, calculates the proportion of rhythmic orthologs among those with higher
expression. Rings correspond to a p-value threshold of 0.01, diamonds correspond to a FDR threshold of 0.05 (a) or 0.1
(b), and squares correspond to a FDR threshold of 0.005 (a) or 0.01 (b). FDR correspond to the false discovery rate
adjustment of default p-values using p.adjust R function.
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Fig S16. Variation of the proportion rhythmic orthologs/all orthologs in baboon as a function of the number of mouse
orthologs detected rhythmic, for each method applied to the baboon lung (a), lung (b), and kidney (c) dataset. The
benchmark gene set is composed of baboon-mouse orthologs, detected rhythmic in the homologous tissue of mouse by the
ARS method with default p-value ≤ 0.05.
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