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Figure S1. GR expression does not alter throughout the day in lung or liver. C57BL/6 mice
were given vehicle or 1mg/kg I.P. dexamethasone at ZT6 (1pm, day) or ZT18 (1am, night), culled 2
hours later and lung and liver analysed by RNA-seq (A) Lung and liver were analysed by
immunohistochemistry for GR expression (brown) and nuclei counterstained with toluidine blue.
Three examples are shown. 10x magnification (B). GR nuclear localisation in liver was quantified
using ImageJ, 1 field from 4 mice were analysed (C). GC regulated genes in the liver were
compared to ChIP-seq annotated genes bound by GR in mouse liver (D).Statistical analysis by
Mann-Whitney test.
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Figure S2. Day specific GC regulated genes in liver control key metabolic
pathways. Schematic summarizing KEGG Pathway analysis of GC regulated genes
in liver. GC regulated pathways are shown in red.
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Figure S3. GC reduces mitochondrial number in the liver only in the day. Schematic
summarizing KEGG Pathway analysis of GC regulated genes in liver related to mitochondrial
metabolism. GC regulated pathways are shown in red (A) C57BL/6 mice were treated with 1mg/kg
I.P. dexamethasone at either ZT6 or ZT18 and culled 4 hours later. Relative mitochondrial DNA in
liver (N=7-10) (B) and lung (N=10) (C), were normalised to vehicle. AMP, ADP, ATP (D) and NADP,
NADPH, NAD+ and NADH (E) were measured via HPLC in dry mouse liver (N=10). Ratios of NADP
to NADPH and NAD+ to NADH (F) were calculated. Data shown as median. Statistical analysis of
GC treatment via one-way ANOVA with a Holm-Sidak multiple comparisons correction
(mitochondrial quantification AMP, ADP and ATP) or one-way ANOVA, followed by a t-test NADP,
NADPH, NAD+ NADP/NADPH ratio and NAD+/NADH ratio), p < 0.05 * p < 0.001 **, p<0.0001 ***
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Figure S4. GR binding shows minimal overlap with binding of some core clock transcription factors.
Cartoon of core clock feedback loop (A) and representation of data from Koike et al (B). ChIP-seq data for
GR and core clock transcription factors was compared to determine proximity of binding. Histograms depict
the number of GR binding peaks against distance from closest transcription factor summit using three
stringencies (fold enrichment (FE) scores). Median interpeak distances for the highest stringency (FE30) are
plotted in order of ranking (C). The percentage of GR co-binding with each transcription factor is also plotted
(D). Genes co-bound by GR and REV-ERBa or REV-ERBb (E). Enrichment of CRY1 peaks at 6 time points,
and the co-binding percentage of CRY1 or CRY2 with GR cistrome taken from 6 a.m. and 6 p.m. (F). REV-
ERBa and REV-ERBb co-binding with GR at either 6 a.m. (G, left) or 6 p.m. (G, right). CRY1 and CRY2
peaks throughout a circadian cycle are shown, and co-binding between GR cistromes at either 6 a.m. (H,
left) or 6 p.m. (H, right) was analysed.



ALL GR BINDING SITES, %RATIO >1.5, TARGET COVERAGE >5%

Figure S5. Analysis of all GR binding sites shows enrichment of GREs. Motif
analysis for all GR binding sites. Observed/Expected ratios, and p-values are indicated
for each motif.



COMMON GR/REVERBα BINDING SITES, %RATIO >1.5, TARGET COVERAGE >5%

Figure S6. GR-REV-ERBa co-bound regions are enriched for HNF motifs.
Motif analysis for all GR-REV-ERBa co-bound sites (where binding occurs within
120bp). Observed/Expected ratios, and p-values are indicated for each motif.



Night: Lipid MetabolismB
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Day: Carbohydrate Metabolism

Figure S7. GR-REV-ERBa co-binding sites coincide with HNF4a binding. GR, REV-ERBα,
HNF4a and HNF6(day and night) genomic locations are overlaid on GR target genes for
carbohydrate metabolism (Gck and Irs1) (A), or target genes for lipid metabolism (Lpin1, Lpin2,
Dgat2 and Ppara) (B).
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Figure S8. Dex treatment increases adiposity, adipocyte size and heterogeneity
in WT but not REV-ERBaKO mice. REV-ERBa knockout and littermate controls were
treated with dex or vehicle at ZT6 every 48 hours for 8 weeks. Fat mass was tracked
every 14 days and relative change in fat mass for each animal plotted. Means across
each group are shown in Fig4C (A). Visceral adipose was collected at cull and
analysed by H&E. Representative images from three animals per group are shown (B).
Highlighted images are included in Fig4E.
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Figure S9. Loss of REV-ERBa protects from GC induced hepatosteatosis.
REV-ERBa knockout and littermate controls were treated with dex or vehicle at ZT6
every 48 hours for 8 weeks. Liver was collected at cull and analysed by H&E.
Representative images from three animals per group are shown. Highlighted images
are included in Fig7E.
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Figure S10. GR interacts with REV-ERBa in vitro. Expanded gel images of GR/
REV-ERBa co-immunoprecipitation studies. Full gel scans are shown with cropped
images shown in Fig3D highlighted by red boxes. Molecular weight markers are
indicated.
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Figure S11. GR and REV-ERBa interaction is not detected by endogenous
co-IP in vivo. GR IP and REV-ERBa IB, or REV-ERBa IP and GR IB were
performed on livers of 3 different animals independently (A). Whole blots are
shown (B, C), red boxes indicate area chosen for A.

IB GR

IB REV-ERBa
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Figure S12. HNF4a and HNF6 control GR time of day gene regulation. HNF4aAlbCre
and HNF4afl/fl controls (N=5-7)(A) or C57BL/6J mice were injected with shRNA against
HNF6, or non-targeting shRNA (N=3-7) (B). Mice were treated with 1mg/kg dex at ZT6 or
ZT18 and culled 2 hours later. Livers were harvested, and RNA analysed via NanoString.
Statistical analysis via LIMMA, q < 0.05*, q < 0.0001**** data shown as individual mice
and median.
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ActinHNF6 ActinHNF6

NT: Non-targeting shRNA
T: Targetting shRNA
T*: Targetting shRNA used in further experimentation

A

B

Figure S13. HNF6 knockdown. Whole blots of HNF6 (green) and b-actin (red).
NT = non-targeting shRNA, T = targeting. Mice that received targeting shRNA and
used in studies are marked with T* (A). Knockdown of HNF6 was quantified via
comparing HNF6 signal to b-Actin signal (N=16-20) (B). Statistical analysis by two-
tailed Student’s T-test, p < 0.001*** data shown as mean ±SEM.



PathwayName #Gene Statistics

Cytokine-cytokine receptor interaction 25 C=245;O=25;E=2.27;R=11.02;rawP=1.25e-18;adjP=1.54e-16

B cell receptor signaling pathway 14 C=76;O=14;E=0.70;R=19.89;rawP=1.18e-14;adjP=7.26e-13

Hematopoietic cell lineage 13 C=82;O=13;E=0.76;R=17.11;rawP=7.98e-13;adjP=3.27e-11

Metabolic pathways 40 C=1184;O=40;E=10.97;R=3.65;rawP=3.63e-12;adjP=1.12e-10

Natural killer cell mediated cytotoxicity 13 C=125;O=13;E=1.16;R=11.23;rawP=1.91e-10;adjP=4.70e-09

Chemokine signaling pathway 14 C=185;O=14;E=1.71;R=8.17;rawP=2.60e-09;adjP=4.00e-08

Complement and coagulation cascades 10 C=76;O=10;E=0.70;R=14.20;rawP=2.36e-09;adjP=4.00e-08

Pathways in cancer 18 C=325;O=18;E=3.01;R=5.98;rawP=2.20e-09;adjP=4.00e-08

Leishmaniasis 9 C=64;O=9;E=0.59;R=15.18;rawP=8.23e-09;adjP=1.12e-07

Malaria 8 C=46;O=8;E=0.43;R=18.77;rawP=9.86e-09;adjP=1.21e-07

Cell adhesion molecules (CAMs) 11 C=149;O=11;E=1.38;R=7.97;rawP=1.70e-07;adjP=1.75e-06

Osteoclast differentiation 10 C=118;O=10;E=1.09;R=9.15;rawP=1.71e-07;adjP=1.75e-06

MAPK signaling pathway 14 C=268;O=14;E=2.48;R=5.64;rawP=2.72e-07;adjP=2.57e-06

Neuroactive ligand-receptor interaction 14 C=277;O=14;E=2.57;R=5.46;rawP=4.05e-07;adjP=3.32e-06

Staphylococcus aureus infection 7 C=50;O=7;E=0.46;R=15.11;rawP=3.98e-07;adjP=3.32e-06

T cell receptor signaling pathway 9 C=110;O=9;E=1.02;R=8.83;rawP=9.53e-07;adjP=7.21e-06

NOD-like receptor signaling pathway 7 C=57;O=7;E=0.53;R=13.26;rawP=9.97e-07;adjP=7.21e-06

Jak-STAT signaling pathway 10 C=153;O=10;E=1.42;R=7.06;rawP=1.88e-06;adjP=1.28e-05

Toxoplasmosis 9 C=127;O=9;E=1.18;R=7.65;rawP=3.17e-06;adjP=2.05e-05

p53 signaling pathway 7 C=70;O=7;E=0.65;R=10.79;rawP=4.08e-06;adjP=2.51e-05

Table S1. KEGG PATHWAY ANALYSIS OF DAY GC TARGETS IN LUNG 

http://www.kegg.jp/pathway/mmu04060+72049+16994+12145+23832+18413+20299+16542+22035+16176+13051+16172+16175+18596+60504+21926+20295+50930+12772+20303+12986+12774+56708+16963+16154+12765
http://bioinfo.vanderbilt.edu/webgestalt/htdocs/final_sig_kegg_file_1454261111.html
http://www.kegg.jp/pathway/mmu04662+12517+12478+240168+12518+108723+18035+12902+234779+12483+18037+18707+15985+19354+15170
http://bioinfo.vanderbilt.edu/webgestalt/htdocs/final_sig_kegg_file_1454261111.html
http://www.kegg.jp/pathway/mmu04640+12478+16176+14129+16175+16401+14128+21926+12493+16409+12902+12483+12986+12482
http://bioinfo.vanderbilt.edu/webgestalt/htdocs/final_sig_kegg_file_1454261111.html
http://www.kegg.jp/pathway/mmu01100+13124+22262+11846+68603+103988+11717+18478+11656+12012+56546+13119+15233+26459+13109+232714+243537+104174+234779+108105+14345+234724+11847+14317+212032+11670+20216+14121+107869+11720+14645+320302+13095+15484+18126+109857+13106+18979+268756+13076+13085
http://bioinfo.vanderbilt.edu/webgestalt/htdocs/final_sig_kegg_file_1454261111.html
http://www.kegg.jp/pathway/mmu04650+16639+18646+17086+234779+19354+16635+16408+16822+22035+14939+21926+18707+15170
http://bioinfo.vanderbilt.edu/webgestalt/htdocs/final_sig_kegg_file_1454261111.html
http://www.kegg.jp/pathway/mmu04062+12145+20299+13051+18035+14191+20303+19354+23832+20295+12772+18707+12774+16963+12765
http://bioinfo.vanderbilt.edu/webgestalt/htdocs/final_sig_kegg_file_1454261111.html
http://www.kegg.jp/pathway/mmu04610+12267+18816+14061+12269+14161+12630+12902+18792+11905+18787
http://bioinfo.vanderbilt.edu/webgestalt/htdocs/final_sig_kegg_file_1454261111.html
http://www.kegg.jp/pathway/mmu05200+18035+57265+234779+12986+19354+22416+22421+19206+58231+12579+12048+18596+18126+23805+18707+12575+14172+19207
http://bioinfo.vanderbilt.edu/webgestalt/htdocs/final_sig_kegg_file_1454261111.html
http://www.kegg.jp/pathway/mmu05140+16176+18035+14129+16401+16175+21926+18126+16409+15170
http://bioinfo.vanderbilt.edu/webgestalt/htdocs/final_sig_kegg_file_1454261111.html
http://www.kegg.jp/pathway/mmu05144+14934+16176+81897+21825+16635+16408+20339+21926
http://bioinfo.vanderbilt.edu/webgestalt/htdocs/final_sig_kegg_file_1454261111.html
http://www.kegg.jp/pathway/mmu04514+13003+16401+12738+20737+60533+16408+20343+19264+20339+16409+12483
http://bioinfo.vanderbilt.edu/webgestalt/htdocs/final_sig_kegg_file_1454261111.html
http://www.kegg.jp/pathway/mmu04380+16176+18035+14129+234779+18726+16822+16175+21926+18707+12703
http://bioinfo.vanderbilt.edu/webgestalt/htdocs/final_sig_kegg_file_1454261111.html
http://www.kegg.jp/pathway/mmu04010+12299+23882+16176+233046+19354+14186+58231+240168+16175+18596+21926+14172+239556+19419
http://bioinfo.vanderbilt.edu/webgestalt/htdocs/final_sig_kegg_file_1454261111.html
http://www.kegg.jp/pathway/mmu04080+12267+11556+94226+23796+14527+14293+14061+11539+19222+15466+14652+19204+14739+64095
http://bioinfo.vanderbilt.edu/webgestalt/htdocs/final_sig_kegg_file_1454261111.html
http://www.kegg.jp/pathway/mmu05150+12267+14129+14293+16408+12630+16409+19204
http://bioinfo.vanderbilt.edu/webgestalt/htdocs/final_sig_kegg_file_1454261111.html
http://www.kegg.jp/pathway/mmu04660+108723+18035+18037+19264+16822+21926+18707+15170+19419
http://bioinfo.vanderbilt.edu/webgestalt/htdocs/final_sig_kegg_file_1454261111.html
http://www.kegg.jp/pathway/mmu04621+268973+16176+216799+18035+19200+54483+21926
http://bioinfo.vanderbilt.edu/webgestalt/htdocs/final_sig_kegg_file_1454261111.html
http://www.kegg.jp/pathway/mmu04630+18413+12986+12048+60504+18712+18707+15170+56708+12703+16154
http://bioinfo.vanderbilt.edu/webgestalt/htdocs/final_sig_kegg_file_1454261111.html
http://www.kegg.jp/pathway/mmu05145+18035+12265+12048+21926+18126+18707+12774+12703+16154
http://bioinfo.vanderbilt.edu/webgestalt/htdocs/final_sig_kegg_file_1454261111.html
http://www.kegg.jp/pathway/mmu04115+23882+21825+140742+12575+18787+58801+64058
http://bioinfo.vanderbilt.edu/webgestalt/htdocs/final_sig_kegg_file_1454261111.html


PathwayName #Gene Statistics

Cytokine-cytokine receptor interaction 27 C=245;O=27;E=2.14;R=12.60;rawP=1.54e-21;adjP=1.60e-19

Hematopoietic cell lineage 16 C=82;O=16;E=0.72;R=22.31;rawP=2.27e-17;adjP=1.18e-15

Primary immunodeficiency 11 C=34;O=11;E=0.30;R=37.00;rawP=4.90e-15;adjP=1.70e-13

Natural killer cell mediated cytotoxicity 16 C=125;O=16;E=1.09;R=14.64;rawP=2.40e-14;adjP=6.24e-13

T cell receptor signaling pathway 15 C=110;O=15;E=0.96;R=15.59;rawP=5.99e-14;adjP=1.25e-12

B cell receptor signaling pathway 12 C=76;O=12;E=0.66;R=18.06;rawP=3.28e-12;adjP=5.69e-11

Chemokine signaling pathway 16 C=185;O=16;E=1.62;R=9.89;rawP=1.10e-11;adjP=1.63e-10

Osteoclast differentiation 13 C=118;O=13;E=1.03;R=12.60;rawP=4.54e-11;adjP=5.25e-10

Graft-versus-host disease 10 C=54;O=10;E=0.47;R=21.18;rawP=4.06e-11;adjP=5.25e-10

Chagas disease (American trypanosomiasis) 12 C=100;O=12;E=0.87;R=13.72;rawP=9.20e-11;adjP=9.57e-10

Leishmaniasis 10 C=64;O=10;E=0.56;R=17.87;rawP=2.38e-10;adjP=2.25e-09

Type I diabetes mellitus 9 C=59;O=9;E=0.52;R=17.44;rawP=2.38e-09;adjP=2.06e-08

MAPK signaling pathway 15 C=268;O=15;E=2.34;R=6.40;rawP=1.96e-08;adjP=1.57e-07

Toll-like receptor signaling pathway 10 C=101;O=10;E=0.88;R=11.32;rawP=2.26e-08;adjP=1.68e-07

Cell adhesion molecules (CAMs) 11 C=149;O=11;E=1.30;R=8.44;rawP=9.58e-08;adjP=6.64e-07

p53 signaling pathway 8 C=70;O=8;E=0.61;R=13.07;rawP=1.90e-07;adjP=1.23e-06

Toxoplasmosis 10 C=127;O=10;E=1.11;R=9.00;rawP=2.01e-07;adjP=1.23e-06

African trypanosomiasis 6 C=32;O=6;E=0.28;R=21.44;rawP=3.24e-07;adjP=1.87e-06

Rheumatoid arthritis 8 C=81;O=8;E=0.71;R=11.29;rawP=5.95e-07;adjP=3.26e-06

Apoptosis 8 C=86;O=8;E=0.75;R=10.64;rawP=9.45e-07;adjP=4.91e-06

Table S2. KEGG PATHWAY ANALYSIS OF NIGHT GC TARGETS IN LUNG 

http://www.kegg.jp/pathway/mmu04060+72049+57916+16994+12145+16878+23832+18413+21940+20302+16542+80901+22035+14102+16176+13051+16175+60504+21926+15945+20311+12772+20303+12774+18383+56708+16963+16154
http://bioinfo.vanderbilt.edu/webgestalt/htdocs/final_sig_kegg_file_1454261477.html
http://www.kegg.jp/pathway/mmu04640+12526+12478+12502+12501+16176+14129+12525+16175+16401+14128+21926+12902+12507+12493+12483+12482
http://bioinfo.vanderbilt.edu/webgestalt/htdocs/final_sig_kegg_file_1454261477.html
http://www.kegg.jp/pathway/mmu05340+12526+72049+57916+19264+17060+12478+12518+12501+12525+16818+12265
http://bioinfo.vanderbilt.edu/webgestalt/htdocs/final_sig_kegg_file_1454261477.html
http://www.kegg.jp/pathway/mmu04650+12503+16639+18646+16642+18751+16822+22035+14102+14939+17086+16818+21926+16634+18707+16635+16640
http://bioinfo.vanderbilt.edu/webgestalt/htdocs/final_sig_kegg_file_1454261477.html
http://www.kegg.jp/pathway/mmu04660+12526+12503+19264+12502+16822+12501+108723+12525+18035+214230+21926+16818+18707+26410+19419
http://bioinfo.vanderbilt.edu/webgestalt/htdocs/final_sig_kegg_file_1454261477.html
http://www.kegg.jp/pathway/mmu04662+12517+17060+18751+12478+240168+12518+108723+18035+12902+12483+18707+15985
http://bioinfo.vanderbilt.edu/webgestalt/htdocs/final_sig_kegg_file_1454261477.html
http://www.kegg.jp/pathway/mmu04062+12145+23832+18751+20302+80901+13051+18035+20311+15945+12772+20303+14191+56484+18707+12774+16963
http://bioinfo.vanderbilt.edu/webgestalt/htdocs/final_sig_kegg_file_1454261477.html
http://www.kegg.jp/pathway/mmu04380+16477+17060+16822+16176+18035+14129+16175+21926+16818+17972+18707+12703+18383
http://bioinfo.vanderbilt.edu/webgestalt/htdocs/final_sig_kegg_file_1454261477.html
http://www.kegg.jp/pathway/mmu05332+18646+16176+14102+14939+15002+15001+16175+21926+16634+16640
http://bioinfo.vanderbilt.edu/webgestalt/htdocs/final_sig_kegg_file_1454261477.html
http://www.kegg.jp/pathway/mmu05142+12503+52432+20302+12502+12501+14102+81897+16176+18035+21926+18707+18787
http://bioinfo.vanderbilt.edu/webgestalt/htdocs/final_sig_kegg_file_1454261477.html
http://www.kegg.jp/pathway/mmu05140+18751+16176+15002+18035+14129+15001+16175+16401+21926+17972
http://bioinfo.vanderbilt.edu/webgestalt/htdocs/final_sig_kegg_file_1454261477.html
http://www.kegg.jp/pathway/mmu04940+18646+16176+14102+14939+15002+15001+16175+19276+21926
http://bioinfo.vanderbilt.edu/webgestalt/htdocs/final_sig_kegg_file_1454261477.html
http://www.kegg.jp/pathway/mmu04010+18751+240168+53608+23882+15370+14102+16176+16175+63953+21926+240672+26410+239556+26411+19419
http://bioinfo.vanderbilt.edu/webgestalt/htdocs/final_sig_kegg_file_1454261477.html
http://www.kegg.jp/pathway/mmu04620+20302+16176+81897+18035+21897+21926+15945+20303+18707+26410
http://bioinfo.vanderbilt.edu/webgestalt/htdocs/final_sig_kegg_file_1454261477.html
http://www.kegg.jp/pathway/mmu04514+12526+20343+19264+20339+15002+12525+60363+15001+16401+12483+60533
http://bioinfo.vanderbilt.edu/webgestalt/htdocs/final_sig_kegg_file_1454261477.html
http://www.kegg.jp/pathway/mmu04115+23882+14102+230784+21825+140742+12575+18787+58801
http://bioinfo.vanderbilt.edu/webgestalt/htdocs/final_sig_kegg_file_1454261477.html
http://www.kegg.jp/pathway/mmu05145+15002+18035+15001+12048+21926+12265+18707+12774+12703+16154
http://bioinfo.vanderbilt.edu/webgestalt/htdocs/final_sig_kegg_file_1454261477.html
http://www.kegg.jp/pathway/mmu05143+18751+20339+14102+81897+16176+21926
http://bioinfo.vanderbilt.edu/webgestalt/htdocs/final_sig_kegg_file_1454261477.html
http://www.kegg.jp/pathway/mmu05323+16994+20302+16176+15002+15001+16175+21926+20311
http://bioinfo.vanderbilt.edu/webgestalt/htdocs/final_sig_kegg_file_1454261477.html
http://www.kegg.jp/pathway/mmu04210+22035+16176+14102+18035+12048+16175+21926+18707
http://bioinfo.vanderbilt.edu/webgestalt/htdocs/final_sig_kegg_file_1454261477.html


PathwayName #Gene Statistics

Endocytosis 37 C=220;O=37;E=6.17;R=6.00;rawP=2.43e-18;adjP=2.88e-16

Metabolic pathways 92 C=1184;O=92;E=33.21;R=2.77;rawP=3.05e-18;adjP=2.88e-16

Pathways in cancer 40 C=325;O=40;E=9.12;R=4.39;rawP=6.90e-15;adjP=4.35e-13

Ribosome 24 C=119;O=24;E=3.34;R=7.19;rawP=3.23e-14;adjP=1.53e-12

MAPK signaling pathway 35 C=268;O=35;E=7.52;R=4.66;rawP=5.59e-14;adjP=2.11e-12

Focal adhesion 27 C=200;O=27;E=5.61;R=4.81;rawP=1.87e-11;adjP=5.89e-10

Vascular smooth muscle contraction 19 C=123;O=19;E=3.45;R=5.51;rawP=1.78e-09;adjP=4.81e-08

Leishmaniasis 14 C=64;O=14;E=1.80;R=7.80;rawP=2.28e-09;adjP=5.39e-08

Regulation of actin cytoskeleton 25 C=216;O=25;E=6.06;R=4.13;rawP=2.73e-09;adjP=5.73e-08

Axon guidance 19 C=131;O=19;E=3.67;R=5.17;rawP=5.24e-09;adjP=9.90e-08

Chemokine signaling pathway 22 C=185;O=22;E=5.19;R=4.24;rawP=1.46e-08;adjP=2.51e-07

Adipocytokine signaling pathway 13 C=68;O=13;E=1.91;R=6.82;rawP=4.74e-08;adjP=7.47e-07

Wnt signaling pathway 19 C=154;O=19;E=4.32;R=4.40;rawP=7.62e-08;adjP=1.11e-06

Toxoplasmosis 17 C=127;O=17;E=3.56;R=4.77;rawP=1.10e-07;adjP=1.48e-06

Amoebiasis 16 C=116;O=16;E=3.25;R=4.92;rawP=1.70e-07;adjP=2.14e-06

Osteoclast differentiation 16 C=118;O=16;E=3.31;R=4.83;rawP=2.16e-07;adjP=2.55e-06

Insulin signaling pathway 17 C=137;O=17;E=3.84;R=4.42;rawP=3.35e-07;adjP=3.72e-06

Starch and sucrose metabolism 10 C=45;O=10;E=1.26;R=7.92;rawP=3.82e-07;adjP=4.01e-06

NOD-like receptor signaling pathway 11 C=57;O=11;E=1.60;R=6.88;rawP=4.61e-07;adjP=4.59e-06

Bile secretion 12 C=71;O=12;E=1.99;R=6.03;rawP=6.32e-07;adjP=5.69e-06

Table S3. KEGG PATHWAY ANALYSIS OF DAY GC TARGETS IN LIVER

http://www.kegg.jp/pathway/mmu04144+347722+232227+15018+230597+18571+212285+15512+13430+213990+78618+22034+12390+14254+93742+57440+216238+14183+14186+19326+13854+11555+14276+268451+17999+21809+216963+15239+78287+208650+15039+12774+83814+75788+11771+215445+216439+13196
file:///C:/Users/mbchkgc2/AppData/Local/Temp/Temp1_KEGG_1424793312%20Liver%20ZT6%20non%20specific%20(inlcuding%20regulated%20at%20ZT76&ZT18).zip/KEGG1424793312/final_sig_kegg_file_1424793312.html
http://www.kegg.jp/pathway/mmu01100+20019+18534+225010+67065+71883+21915+103988+12012+15531+27053+27425+13190+26876+74055+11975+107895+212111+232714+78754+18293+74754+11655+226143+18103+216558+56357+13088+13096+268860+12660+102247+218476+12411+107652+18783+595136+54613+67126+67264+110074+231396+19286+104015+83702+102448+107476+14732+14421+72157+14387+67710+140481+233733+104174+269180+68194+66495+270685+104418+67092+56520+72535+78928+235339+20975+23972+232087+15277+75612+11881+67005+15288+20454+74241+14081+64385+18641+110417+230379+20020+230075+67164+320634+26877+66350+14874+666168+69745+53357+110006+18605+14718
file:///C:/Users/mbchkgc2/AppData/Local/Temp/Temp1_KEGG_1424793312%20Liver%20ZT6%20non%20specific%20(inlcuding%20regulated%20at%20ZT76&ZT18).zip/KEGG1424793312/final_sig_kegg_file_1424793312.html
http://www.kegg.jp/pathway/mmu05200+16780+19697+12982+21415+110279+14183+22031+109880+18750+21809+21802+208650+12048+56458+226519+13544+12015+20181+13819+235320+12827+12385+19015+18035+12826+12443+16480+22034+16476+56637+22413+76551+11789+20848+12914+69635+14182+22419+12575+112405
file:///C:/Users/mbchkgc2/AppData/Local/Temp/Temp1_KEGG_1424793312%20Liver%20ZT6%20non%20specific%20(inlcuding%20regulated%20at%20ZT76&ZT18).zip/KEGG1424793312/final_sig_kegg_file_1424793312.html
http://www.kegg.jp/pathway/mmu03010+20116+66475+67097+75617+68537+67941+66489+67025+100043813+20088+20044+27050+67945+20115+57808+22121+319195+20084+67248+11837+20005+57294+66481+68028
file:///C:/Users/mbchkgc2/AppData/Local/Temp/Temp1_KEGG_1424793312%20Liver%20ZT6%20non%20specific%20(inlcuding%20regulated%20at%20ZT76&ZT18).zip/KEGG1424793312/final_sig_kegg_file_1424793312.html
http://www.kegg.jp/pathway/mmu04010+19697+68652+13198+15512+26408+26401+26398+330177+26410+14183+70261+13714+71751+109880+18750+21809+13197+18783+26403+26921+16176+17873+22034+16476+14186+53608+16175+18049+18218+14182+225028+66350+70686+17347+53357
file:///C:/Users/mbchkgc2/AppData/Local/Temp/Temp1_KEGG_1424793312%20Liver%20ZT6%20non%20specific%20(inlcuding%20regulated%20at%20ZT76&ZT18).zip/KEGG1424793312/final_sig_kegg_file_1424793312.html
http://www.kegg.jp/pathway/mmu04510+16780+60595+19878+16416+109880+53867+18750+226519+12015+13367+19303+12827+12826+12443+16401+107746+12390+16476+14254+56637+22793+19045+57342+232906+17931+170736+14257
file:///C:/Users/mbchkgc2/AppData/Local/Temp/Temp1_KEGG_1424793312%20Liver%20ZT6%20non%20specific%20(inlcuding%20regulated%20at%20ZT76&ZT18).zip/KEGG1424793312/final_sig_kegg_file_1424793312.html
http://www.kegg.jp/pathway/mmu04270+11515+19878+109880+18750+18783+68458+69632+14682+432530+17880+213498+11607+16801+19045+18754+17931+66350+666168+53357
file:///C:/Users/mbchkgc2/AppData/Local/Temp/Temp1_KEGG_1424793312%20Liver%20ZT6%20non%20specific%20(inlcuding%20regulated%20at%20ZT76&ZT18).zip/KEGG1424793312/final_sig_kegg_file_1424793312.html
http://www.kegg.jp/pathway/mmu05140+19697+12266+68652+21809+24088+16176+18035+14129+16401+17972+22034+16476+16175+14131
file:///C:/Users/mbchkgc2/AppData/Local/Temp/Temp1_KEGG_1424793312%20Liver%20ZT6%20non%20specific%20(inlcuding%20regulated%20at%20ZT76&ZT18).zip/KEGG1424793312/final_sig_kegg_file_1424793312.html
http://www.kegg.jp/pathway/mmu04810+242687+24001+231637+19878+60595+14183+16416+109880+16885+216963+13367+69632+19303+17886+16401+77579+20544+16801+19045+11789+14186+18645+232906+17931+14182
file:///C:/Users/mbchkgc2/AppData/Local/Temp/Temp1_KEGG_1424793312%20Liver%20ZT6%20non%20specific%20(inlcuding%20regulated%20at%20ZT76&ZT18).zip/KEGG1424793312/final_sig_kegg_file_1424793312.html
http://www.kegg.jp/pathway/mmu04360+18845+319713+13636+54446+19878+70261+16885+259302+20353+20352+69632+13836+19876+56637+20351+235611+26456+57764+226251
file:///C:/Users/mbchkgc2/AppData/Local/Temp/Temp1_KEGG_1424793312%20Liver%20ZT6%20non%20specific%20(inlcuding%20regulated%20at%20ZT76&ZT18).zip/KEGG1424793312/final_sig_kegg_file_1424793312.html
http://www.kegg.jp/pathway/mmu04062+19697+14825+606496+24001+11515+93742+19878+109880+66102+80901+55985+20306+20296+19303+18035+432530+15945+56484+56637+20848+66066+12774
file:///C:/Users/mbchkgc2/AppData/Local/Temp/Temp1_KEGG_1424793312%20Liver%20ZT6%20non%20specific%20(inlcuding%20regulated%20at%20ZT76&ZT18).zip/KEGG1424793312/final_sig_kegg_file_1424793312.html
http://www.kegg.jp/pathway/mmu04920+18534+19697+207565+18037+19247+12894+20181+21938+18035+12702+20848+14081+20869
file:///C:/Users/mbchkgc2/AppData/Local/Temp/Temp1_KEGG_1424793312%20Liver%20ZT6%20non%20specific%20(inlcuding%20regulated%20at%20ZT76&ZT18).zip/KEGG1424793312/final_sig_kegg_file_1424793312.html
http://www.kegg.jp/pathway/mmu04310+54446+21415+19878+70261+18750+13544+19015+12443+16973+16476+56637+22413+11789+76441+20671+12914+22419+17393+16974
file:///C:/Users/mbchkgc2/AppData/Local/Temp/Temp1_KEGG_1424793312%20Liver%20ZT6%20non%20specific%20(inlcuding%20regulated%20at%20ZT76&ZT18).zip/KEGG1424793312/final_sig_kegg_file_1424793312.html
http://www.kegg.jp/pathway/mmu05145+16780+19697+68652+15512+21809+12048+18783+226519+12015+24088+18035+21939+22034+20848+66350+12774+53357
file:///C:/Users/mbchkgc2/AppData/Local/Temp/Temp1_KEGG_1424793312%20Liver%20ZT6%20non%20specific%20(inlcuding%20regulated%20at%20ZT76&ZT18).zip/KEGG1424793312/final_sig_kegg_file_1424793312.html
http://www.kegg.jp/pathway/mmu05146+16780+19697+69379+60595+21809+53867+18750+226519+12827+24088+16176+12826+14682+432530+20708+20723
file:///C:/Users/mbchkgc2/AppData/Local/Temp/Temp1_KEGG_1424793312%20Liver%20ZT6%20non%20specific%20(inlcuding%20regulated%20at%20ZT76&ZT18).zip/KEGG1424793312/final_sig_kegg_file_1424793312.html
http://www.kegg.jp/pathway/mmu04380+19697+22177+68652+14284+16416+18383+16176+18035+14129+16818+17972+12702+22034+16476+16175+14131
file:///C:/Users/mbchkgc2/AppData/Local/Temp/Temp1_KEGG_1424793312%20Liver%20ZT6%20non%20specific%20(inlcuding%20regulated%20at%20ZT76&ZT18).zip/KEGG1424793312/final_sig_kegg_file_1424793312.html
http://www.kegg.jp/pathway/mmu04910+18534+103988+22084+109880+208650+56458+12015+64930+107476+107746+244416+12702+56637+19045+110078+15277+17347
file:///C:/Users/mbchkgc2/AppData/Local/Temp/Temp1_KEGG_1424793312%20Liver%20ZT6%20non%20specific%20(inlcuding%20regulated%20at%20ZT76&ZT18).zip/KEGG1424793312/final_sig_kegg_file_1424793312.html
http://www.kegg.jp/pathway/mmu00500+103988+232714+216558+231396+72157+14387+110078+15277+110006+18605
file:///C:/Users/mbchkgc2/AppData/Local/Temp/Temp1_KEGG_1424793312%20Liver%20ZT6%20non%20specific%20(inlcuding%20regulated%20at%20ZT76&ZT18).zip/KEGG1424793312/final_sig_kegg_file_1424793312.html
http://www.kegg.jp/pathway/mmu04621+19697+239319+68652+14825+54483+16176+18035+22034+66824+66724+12362
file:///C:/Users/mbchkgc2/AppData/Local/Temp/Temp1_KEGG_1424793312%20Liver%20ZT6%20non%20specific%20(inlcuding%20regulated%20at%20ZT76&ZT18).zip/KEGG1424793312/final_sig_kegg_file_1424793312.html
http://www.kegg.jp/pathway/mmu04976+12012+330962+11515+11931+67470+239273+20181+28253+432530+20544+20535+20517
file:///C:/Users/mbchkgc2/AppData/Local/Temp/Temp1_KEGG_1424793312%20Liver%20ZT6%20non%20specific%20(inlcuding%20regulated%20at%20ZT76&ZT18).zip/KEGG1424793312/final_sig_kegg_file_1424793312.html


PathwayName #Gene Statistics

Cysteine and methionine metabolism 3 C=39;O=3;E=0.05;R=56.34;rawP=2.16e-05;adjP=0.0001

Metabolic pathways 8 C=1184;O=8;E=1.62;R=4.95;rawP=0.0002;adjP=0.0005

Protein processing in endoplasmic reticulum 3 C=169;O=3;E=0.23;R=13.00;rawP=0.0016;adjP=0.0027

Steroid hormone biosynthesis 2 C=55;O=2;E=0.08;R=26.63;rawP=0.0026;adjP=0.0032

Table S4. KEGG PATHWAY ANALYSIS OF NIGHT GC TARGETS IN LIVER 

http://www.kegg.jp/pathway/mmu00270+11702+234724+231691
file:///C:/Users/mbchkgc2/AppData/Local/Temp/Temp1_KEGG_1424793525%20Liver%20ZT18%20non%20specific%20(including%20regulated%20at%20ZT6&ZT18).zip/KEGG1424793525/final_sig_kegg_file_1424793525.html
http://www.kegg.jp/pathway/mmu01100+11702+231050+13074+234724+231691+17768+11997+20449
file:///C:/Users/mbchkgc2/AppData/Local/Temp/Temp1_KEGG_1424793525%20Liver%20ZT18%20non%20specific%20(including%20regulated%20at%20ZT6&ZT18).zip/KEGG1424793525/final_sig_kegg_file_1424793525.html
http://www.kegg.jp/pathway/mmu04141+22213+64209+226418
file:///C:/Users/mbchkgc2/AppData/Local/Temp/Temp1_KEGG_1424793525%20Liver%20ZT18%20non%20specific%20(including%20regulated%20at%20ZT6&ZT18).zip/KEGG1424793525/final_sig_kegg_file_1424793525.html
http://www.kegg.jp/pathway/mmu00140+20860+13074
file:///C:/Users/mbchkgc2/AppData/Local/Temp/Temp1_KEGG_1424793525%20Liver%20ZT18%20non%20specific%20(including%20regulated%20at%20ZT6&ZT18).zip/KEGG1424793525/final_sig_kegg_file_1424793525.html


GENE DAY NIGHT

INSIG1 WT ↓ KO ↓

SCARB1 - KO ↑

CPT1A - KO ↑

DGAT2 - KO ↑

G6PC - WT ↓

HNF4A - KO ↑

SESN2 - KO ↑

MIA2 - KO ↑

ACSL1 KO ↑ KO ↑

CYP2E1 - KO ↑

LPIN1 WT ↑, KO ↑ KO ↑

LPIN2 KO ↑ KO ↑

Table S5 REVERBα DEPENDENT GC TARGETS: LIPID METABOLISM

GENE DAY NIGHT

IRS1 WT ↓ WT ↓

PPP13RG WT ↓ -

SMEK1 WT ↑ -

PPP1R3B WT ↑ -

IRS2 WT ↓ -

SORBS1 WT ↓ -

PDK4 WT ↑ -

NR1D1 WT ↓ -

GCK WT ↑ -

FOXO1 KO ↑ KO ↑

ACER2 WT ↑ -

PGC1A KO ↑ KO ↑

Table S6 REVERBα DEPENDENT GC TARGETS: CARBOHYDRATE METABOLISM



Table S7 Primer Sequences



Table S8 Nanostring Codeset – Circadian Control Genes

Gene ID Gene name
Genotype x Treatment 

(FDR<0.05)
NM_007771 Cry1
NM_011066 Per2
NM_145434 Nr1d1
NM_011584 Nr1d2
NM_007715 Clock
NM_007489 Arntl

Gene ID Gene name
Genotype x Treatment 

(FDR<0.05)
NM_008173 Nr3c1
NM_009327 Hnf1a
NM_008261 Hnf4a HNF4 ZT6
NM_008262 Onecut1
NM_194268 Onecut2

NM_001291065 Foxa2
NM_009883 Cebpb HNF4 ZT6
NM_009473 Nr1h2

Table S9 Nanostring Codeset – Nuclear Receptor Control Genes

Gene ID Gene name
Genotype x Treatment 

(FDR<0.05)
NM_001077364 Tsc22d3 HNF4 ZT6

NM_010220 Fkbp5 HNF4 ZT6
NM_029083 Ddit4
NM_010107 Efna1 HNF4 ZT18
NM_144783 Wt1
NM_028270 Aldh1b1

NM_001190466 Dact1
NM_008904 Ppargc1a
NM_133249 Ppargc1b
NM_028696 Nabp1
NM_007824 Cyp7a1
NM_016771 Sult1d1 HNF6 ZT6

Table S10 Nanostring Codeset – Gc Responsive Genes

Gene ID Gene name
Genotype x Treatment 

(FDR<0.05)
NM_009735 B2m
NM_007393 Actb
NM_007907 Eef2

Table S11 Nanostring Codeset – Loading Controls



Gene ID Gene name
Genotype x Treatment 

(FDR<0.05)
NM_011400 Slc2a1
NM_172659 Slc2a6
NM_153526 Insig1
NM_026384 Dgat2 HNF4 ZT6

NM_001291835 Alas1
NM_007408 Plin2
NM_020568 Plin4
NM_011144 Ppara HNF4 ZT6
NM_011146 Pparg
NM_010570 Irs1

NM_001081212 Irs2
NM_010292 Gck HNF4 ZT18

NM_001130412 Lpin1 HNF4 ZT6
NM_001164885 Lpin2 HNF4 ZT6

NM_009205 Slc3a1 HNF4 ZT18
NM_010231 Fmo1 HNF4 ZT6
NM_025882 Pole4 HNF6 ZT6

NM_001356412 Aldh1l1
HNF4 both times, HNF6 

ZT6
NM_026534 Ubxn2b

Table S12 Nanostring Codeset – REVERBa-GR Co-binding Genes


