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Time-restricted feeding prevents obesity and metabolic syndrome in mice lacking 
a circadian clock. 
 

Amandine Chaix, Terry Lin, Hiep D Le, Max W Chang, Satchidananda Panda. 

 

Supplemental figures and tables - Titles and legends 

Figure S1 – related to figure 1 and figure 2: Time-restricted feeding does not affect 

activity and food patterns. 

A-B-C. Day/night repartition in % of total activity from metabolic cages recordings in (A) 

Bmal1LKO (n=4/group), (B) Rev-erbα/βLDKO (n=4/group), (C) CDKO (n=4/group) during the 3 days 

on TRF (see figure 2C-2G-2K).  

D-E-F. Daily repartition of calorie consumption from metabolic cages recordings in (D) Bmal1LKO 

(n=4/group), (E) Rev-erbα/βLDKO (n=4/group), (F) CDKO (n=4/group) during the 3 days on TRF 

(see figure 2D-2H-2L).  

 

Figure S2 – related to figure 3 and figure 4: Mice on TRF have more lean mass and 

Bmal1LKO mice are insulin sensitive. 

A-B-C. Relative lean mass as a percent of body weight in (A) Bmal1LKO and littermate controls 

(n=4-5/group), (B) Rev-erbα/βLDKO and littermate controls (n=8-11/group), (C) CDKO and 

littermate controls (n=8-9/group). Unpaired t-test, * p<0.05, ** p<0.01, *** p<0.001. 

D. Insulin tolerance test (ITT) in Bmal1LKO and littermate controls (n=6-10/group). 

 

Figure S3 – related to figure 5: selected metabolites levels. 

A. Folate levels in Bmal1LKO, Rev-erbα/βLDKO and CDKO on FA and FT. 

B. Three-dimensional PCA plot of metabolomics data from all samples (generated by 

MetaboAnalyst). 

C. Metabolites level and gene expression profiles relevant to the NAD+ salvage pathway.  

 

Figure S4 – related to figure 5: Heatmap of rhythmic metabolites levels. 

Heatmap representation showing diurnal levels of rhythmic metabolites identified by MetaCycle 
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and aligned by phase in WT, Bmal1LKO, Rev-erbα/βLDKO and CDKO. 

 

Figure S5 – related to figure 6 and figure 7: selected gene expression profiles. 

A. Expression profile of  Pten, Apoe, Fabp1, Scl25a1 in WT, Bmal1LKO, Rev-erbα/βLDKO and 

CDKO on FA.  

B. Expression profile of Nnt and Dnaja4 in WT, Bmal1LKO, Rev-erbα/βLDKO and CDKO on FA.  

C- Heatmap representation of 141 lipid metabolism and 73 cholesterol metabolism genes that 

are different between Bmal1LKO and versus WT respectively. 

D. Expression profile of Sik1 in WT and Bmal1LKO, Hsd17b2 in WT and Rev-erbα/βLDKO and Poli 

in WT and CDKO. 

E. Expression level of genes represented in figure 6E in Rev-erbα/βLDKO versus Rev-erbα/βLWT 

littermates controls from Cho et al, 2012.  

 

Figure S6 – related to figure 6: pathway enrichment analysis. 

Results of pathway enrichment analysis from differentially expressed genes between (A) 

Bmal1LKO-FA vs WT-FA, (B) Rev-erbα/βLDKO-FA vs WT-FA, (C) CDKO-FA vs WT-FA as 

indicated. 

 

Figure S7 – related to figure 6 and figure 7: expression profile of clock and clock output 

genes.  

Expression profile (normalized counts from RNA-seq) of (A) Bmal1, (B) Dbp, (C) Per2, (D) Cry1, 

(E) Rev-erbβ, (F) Nampt, (G) Lpl, (H) Por, and (I) Insig2 in Bmal1LKO, Rev-erbα/βLDKO, CDKO 

and control. 

 



FIGURE S1 - related to figure 1 and figure 2
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FIGURE S2 - related to figure 3 and figure 4
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FIGURE S3 - related to figure 5

A

0

100

200

300

400

Rev-erbα/β-LDKO-FT

CDKO-FA
CDKO-FT

Bmal1-LKO-FT
Rev-erbα/β-LDKO-FA

Bmal1-LKO-FA
Folate

B

C

NAD+

NMN

NAD+ Salvage Pathway

NA

NR

�

�

Nicotinate

FA FT

�

Nicotinamide

10.0

10.5

11.0

11.5

12.0

Nampt

Adj p value= 0.0394

NAM

9.5

10.0

10.5

11.0

Sirt3

Adj p value= 0.0104



anthranilate
serine
kynurenine
N-delta-acetylornithine
glutarylcarnitine (C5)
phosphoethanolamine
N-acetyl-glucosamine 1-phosphate
N-acetylcarnosine
S-(3-hydroxypropyl)mercapturic acid9

WT  FA

25

beta-hydroxyisovaleroylcarnitine
N1-Methyl-2-pyridone-5-carboxamide
N-acetylalanine
citrate
1-stearoylglycerophosphoinositol
2-hydroxystearate
valylglycine
tartarateB
indole-3-carboxylic acid
adenosine 3'-monophosphate (3'-AMP)
C-glycosyltryptophan
N-acetylthreonine
pipecolate
lysylleucine
phenylalanine
dimethylarginine (SDMA + ADMA)
urate
oleoyl-linoleoyl-glycerophosphoinositol
uracil
tryptophan
nervonoyl sphingomyelin*
threonine
stearoyl-arachidonoyl-glycerophosphoinositol
hexenedioylcarnitine
palmitic amide

Rev-erbα/β-LDKO   FA

WT  FT

24

glycylvaline
trigonelline (N'-methylnicotinate)
N4-acetylcytidine
taurine
allantoic acid
glycerate
adenosine 3' 5'-diphosphate
serine
1-stearoylglycerol (1-monostearin)
N-glycolylneuraminate
tyrosine
isoleucylglycine
phenylalanine
gamma-glutamylglutamate
threonine
proline
N-acetylasparagine
N-acetylhistidine
stearoyl-arachidonoyl-glycerophosphoinositol 
acetylcarnitine
5-oxoproline
homocitrulline
xylitol
stearoyl-linoleoyl-glycerophosphoethanolamine 
adenosine 5'-monophosphate (AMP)
adenine
S-adenosylmethionine (SAM)
stearoyl-arachidonoyl-glycerophosphocholine

stearoyl-arachidonoyl-glycerophosphoinositol 
N-acetylasparagine
hypotaurine
9 10-DiHOME
S-methylcysteine
S-methylmethionine
gamma-glutamylglutamine7

Bmal1-LKO   FA

33

betaine
palmitoyl-arachidonoyl-glycerophosphocholine
tyrosine
beta-alanine
cytidine 5'-diphosphocholine
N-methylpipecolate
corticosterone
serotonin (5HT)
11-dehydrocorticosterone
guanidinosuccinate
AICA ribonucleotide
pipecolate
benzoate
urea
ornithine
2-aminoadipate
glutarate (pentanedioate)
S-adenosylhomocysteine (SAH)
saccharopine
anthranilate
orotate
phosphoenolpyruvate (PEP)
N-acetylasparagine
gamma-glutamyltyrosine
4-hydroxy-nonenal-glutathione
N-acetyl-glucosamine 1-phosphate
glutamine
fructose
mannose
2-piperidinone
phosphopantetheine
10-heptadecenoate (17:1n7)
linolenate [alpha or gamma; (18:3n3 or 6)]

Bmal1-LKO   FT

CDKO  FA

ribose
5-oxoproline
choline
flavin mononucleotide (FMN)
xanthine
pantothenate
docosapentaenoate (n3 DPA; 22:5n3)
oleate (18:1n9)8

CDKO  FT

33

N-acetylaspartate (NAA)
3-aminoisobutyrate
3-hydroxy-3-methylglutarate
cytidine diphosphate
creatine
spermine
valylglycine
N-acetylcitrulline
glutamine-leucine
S-adenosylhomocysteine (SAH)
N-acetylisoleucine
ribose
ribulose/xylulose 5-phosphate
maltohexaose
gamma-glutamylthreonine
arachidonate (20:4n6)
mead acid (20:3n9)
3'-dephosphocoenzyme A
homocitrulline
fructose
10-nonadecenoate (19:1n9)
dihomo-linoleate (20:2n6)
margarate (17:0)
UDP-N-acetylglucosamine
dihomo-linolenate (20:3n3 or n6)
glutathione  reduced (GSH)
17-methylstearate
docosapentaenoate (n3 DPA; 22:5n3)
S-methylglutathione
stearoyl-arachidonoyl-glycerophosphocholine 
stearate (18:0)
UDP-N-acetylgalactosamine
1-docosahexaenoylglycerol

Rev-erbα/β-LDKO  FT

24

phenyllactate (PLA)
heme
euricoyl sphingomyelin
nicotinate
adenosine 2'-monophosphate (2'-AMP)
phenylacetylglycine
2-stearoylglycerophosphocholine
allantoic acid
indole-3-carboxylic acid
thiamin diphosphate
gamma-glutamylglutamate
N6-carbamoylthreonyladenosine
13-HODE + 9-HODE
propionylcarnitine
glucuronate
acetylcarnitine
glucosamine-6-phosphate
glutamate  gamma-methyl ester
homocitrulline
taurochenodeoxycholate
ribose
stearoyl-linoleoyl-glycerophosphocholine 
S-methylglutathione
glycerophosphoglycerol

FIGURE S4 - related to figure 5



FIGURE S5 - related to figure 6 and figure 7
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FIGURE S7 - related to figure 6 and figure 7
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