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Figure S1. Effect of GR binding at promoters on gene rhythmicity is not modified
by gene expression or chromatin openness.

A. For 50-quantiles of log gene expression, plot of median gene expression against
proportion of rhythmic genes. Smoothed line and 95% CI (from generalised additive
model with a cubic spline basis) to aid visualisation. B. Odds ratios and 95% confidence
interval from logistic regression model of rhythmicity (JTK-cycle defined) with presence
of GR binding at promoter as covariate. Stratified by deciles of log gene expression.
Right: Forest plot of ORs and 95% Cls. C. Distribution of normalised DNase-seq read
counts at promotor regions with and without GR binding. Table shows standardised effect
size of GR binding on clock TF ChlP-seq reads adjusted by DNase-seq reads.
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Figure S2. Effect of GR binding at enhancers on gene rhythmicity is modified by
gene expression and chromatin openness.

A. Odds ratios and 95% confidence interval from logistic regression model of rhythmicity
(JTK-cycle defined) with log gene expression and presence of GR binding at enhancer
as covariates. B. For 50-quantiles of log gene expression, plot of median gene
expression against proportion of rhythmic genes. Smoothed line and 95% CI (from
generalised additive model with a cubic spline basis) to aid visualisation. C. Odds ratios
and 95% confidence interval from logistic regression model of rhythmicity (JTK-cycle
defined) with presence of GR binding at enhancer as covariate. Stratified by deciles of
log gene expression. Right: Forest plot of ORs and 95% Cls. D. Distribution of
normalised DNase-seq read counts at enhancers with and without GR binding. Table
shows standardised effect size of GR binding on clock TF ChlP-seq reads adjusted by
DNase-seq reads.
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Figure S3. Comparison of using nearest enhancer to gene promotor to link with
promoter capture Hi-C.

A. Overlap of genes with linked enhancer by nearest enhancer method (left) and
promoter capture Hi-C (right). B. Gene expression (normalised counts) of genes with
linked enhancers by nearest enhancer method and by promoter capture Hi-C. C.
Comparison of distance to closest linked enhancer. D-E. Replication of previous results
with enhancers linked to genes using promoter capture Hi-C. D. Top: Venn diagram of
genes with linked enhancers bound by GR and rhythmically expressed genes (JTK cycle,
p<0.05). Bottom: Peak phase of rhythmically called genes, both GR bound (left) and non-
GR bound (right), p-values above plot are from a Rayleigh test of uniformity, p-value
below the plot is from Watson’s test for homogeneity on two samples. E. Gene
expression (normalised counts) of genes with linked enhancers. Stratified by rhythmicity
of gene and presence of GR binding at enhancer site.
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Figure S4. Effect of GR binding at enhancers on gene rhythmicity is still modified
by gene expression when replicated with enhancers linked to genes using
promoter capture Hi-C.

A. Odds ratios and 95% confidence interval from logistic regression model of rhythmicity
(JTK-cycle defined) with log gene expression and presence of GR binding at enhancer
as covariates. B. For 50-quantiles of log gene expression, plot of median gene
expression against proportion of rhythmic genes. Smoothed line and 95% CI (from
generalised additive model with a cubic spline basis) to aid visualisation. C. Odds ratios
and 95% confidence interval from logistic regression model of rhythmicity (JTK-cycle
defined) with presence of GR binding at enhancer as covariate. Stratified by deciles of
log gene expression. Right: Forest plot of ORs and 95% Cls.
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Figure S5. Hepatocyte GR deletion impacts the liver transcriptome.

A. Cartoon showing breeding of GR liver specific knockout mouse. B. Western blot of
GR and GAPDH (as a control) proteins for Cre +/- mice. C. MA plot of differential gene
expression of GR-LKO as compared to WT. D. Peaks to genes analysis of enrichment of
GR Chip-seq peaks in relation to distance from differentially expressed genes in GR-
LKO. E. Peak phase of genes by rhythmic group; same rhythm in both (phase of shared
signal), gain of rhythm in GR-LKO (phase in GR-LKO) and loss of rhythm in GR-LKO
(phase in WT). Phases calculated using JTK-cycle, groups from compareRhythms. p-
values above plot are from a Rayleigh test of uniformity, p-values below the plot is from
Watson’s test for homogeneity on two samples. F. Correlation of amplitude and mean
expression of genes with “same” rhythm in both WT and GR-LKO as determined using
compareRhythms. Analysis done in both WT and GR-LKO as well as on differences
between the two.
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Figure S6. Rhythmicity analysis of previously published rhythmic gene expression
data in mouse liver (59).

A. CompareRhythms on previously published rhythmic gene expression data in mouse
liver (59). Heatmaps showing z-score normalised gene expression in the 4 rhythmic
groups. Ordered by phase of gene (in relevant condition and WT in altered rhythm). B.
Peak phase of genes by rhythmic group; same rhythm in both (phase of shared signal),
gain of rhythm in GR-LKO (phase in GR-LKO) and loss of rhythm in GR-LKO (phase in
WT). C. Results from JTK cycle analysis of previously published data (36). In their paper
only GR linked genes are presented, these numbers are in brackets.



