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S-Table 1. Mouse gene primer information for qPCR used in this study

Gene name Forward Reverse

Hrd1l GCTTCCCCACCAATTCCTGA GCATCAGGCTCTCCATCCTC
SellL  |[CTCCAAGACCCAGGAGGAAGA TTCTTCAGCTTCAATGGCAGTC
CrebH [TCGTGCCAGTGCGAGTGT AGCCACGCGGGATGC

LC3b GCTCTTTGTTGGTGTGTA TCTTCTGTTGCTGTTGTC

Atg7 CAGAAGAAGTTGAACGAGTA CAGAGTCACCATTGTAGTAAT
Acotd  |CTTTGCCACATTGGCTCTGG ATGTCGAAGCATGTACCGCA
Bdhl AGATGCGGCTAGTGGCAAAG CAGTTCCTTGACCCCAGCAT
Cptla |[AGAATCTCATTGGCCACCAG CAG GGTCTCACTCTCCTTGC

Hmgcesl | GGAGAGTTTCCAGCGCTTTG CTTGGCAACCTCAGCAACTT
Apoc2  |CTC TGC TGG GCA CGG TGC A GCC GCC GAG CTT TTG CTG TAC
Lcat GCT CTG TGG CCA GTG GCA GG AGG AGT GCG GTA GGC ACC CA
Fads2 |GCT CTC AGA TCA CCG AGG AC AGT GCC GAA GTA CGA GAG GA
Fgf2l  |GTG TCA AAG CCT CTA GGT TTCTT  |GGT ACA CAT TGT AAC CGT CCT C
Ppara | GAAGGGCACACGCGTGCGAGTTTTCAG|CTGTGATGACAACGTCTTGTTCCCGAACT
Pckl CTCAGCTGCATAACGGTCTG CTTCAGCTTGCGGATGACAC
G6bpc  |ICTGTCACCTGTGAGACCGGA AGATGACGTTCAAACACCGGAA
B-actin | GATCTGGCACCACACCTTCT GGGGTGTTGAAGGTCTCAAA
S-Table 2. Primer information for ChIP assay used in this study
Chromatin Immunoprecipitation assay
Gene name Forward Reverse
Ms Hrdl CCTGTTGTGATCCCCAACCAT |CCAAAGGGCTTACGACTCACA
Ms SellL | TGATGCAAACGTACAGCAGC |GCCACTCAAAGGGATTG




S-Figure 1

CREBH- or PPARGa- binding sites in the promoter regions of human and mouse HRD! and Sell genes.
Highlighted red bases indicate transcription start sites. The primer locations and sequences for ChIP
analyses were also indicated. CRE, CREBH-binding element; PPRE, PPARa-binding element.

A. Human HRD1 Promoter
(HPRM51308 NM_032431;name=SYVN1;Entrez_|D=84447)

GACCTGGCGCCAATCCTAGGACAGGTTTTGGTAAGCCTTTGAATTTCAATTGCCCCACGT
TTCGGGGGAGGGGGTAGCACCCCCTAGCTCATAAACCTTAGTGATTGATGATTAAATGAG
ATGACGGAGGAAAACGCAAGGCACAAAGTGGATGCATTAGCTCCATTTTGTTAATCAGCA
GGCTTAGTTGGCTGCGACCCAGACACGAACTAAAATACAGTGCAGCCCAGGACCAGTGGG
GGTCTTGCTTATGGCTCAGAGCTGAACAACACATGGGCAGCAAAATCAGACACTGAGATG
CGGGCAGGCCTGCGACGCTGAAGTCAATTCCTTTGAACAAACAGAACACTTCCGTCCCAA
GATTAGCAGGAATTAATCTCCCAGTCTCGGGTACACCTGGTTGTCCCTCCCTGTCCTGGC
GCGGCAAACGTTCCCGGAGGCCAGCCAGGGATCACTCGCCCAAGGACTGAGCTTTCCCTA
CTCTCAGCCAACTGGAGCGGGACCAGGGCCTAGGCAACGCAGCTGTCCGCCCCTAACAAC
CACTCACCTGCTTTCCCCTTTCTATAGGCCAGCAAAGGTACATTCTTTTTCTTATTGGGC
CGCGTAACTTATCGCAACCAATCAGTGGCAGCCACGGGACCCAACTCACTCCCACACAAC
TTGTGGGGGTGATCATGGAGAAGACAAATTTTTGTTTTCCGCATCCAGTTCTCTCAGAGA
GCACCGTATTTGTCAAACTGTTGTGACTCTCCCTAAATGTTTAAGAAAACATTTCATTCC
CCTCAGGCTTGTATAGTCTGTCCCTGGCCTACTCCCCGCTCCAGGTGGTACAGCCCGCAA
GCGGCTCCCCTTCCCAGCTGCTCGCGGGGCCGAGTCCCCCAGTCCGAGGAGGCCACTCAG
CGCAGGAGCCATACCATCTGTGACTAATAAATAATAGGGGGACCTCCGACTCCCCCCTGT
TGCCTTATTACCTTCCGACCACCTCTCGGACCTCTTGCCCAGCCCTTCCCCGTAGACATC
ACCCCAGATACGGTGGTGACACCATTGCTATGGGCCCACGTAGGGCGCAGTGCGAGCCAG
GGCAGGACGCACTTGGTACGACCCACGCCGCGCCCCGCGCCGCCGGAAGTGAGGTGTCTG

ACCCCCGAAGTTCCGGTTCGCAGGGGGTGGGGAGTGTTGTTAACCGGAGGGGCAGCCGCA
GTCGCGCGGATTGAGCGGGCTCGCGGCGCTGGGTTCCTGGTGAGTGGGGCGAAGTCTGGC

PPRE
CRE

B. Human SEL1L Promoter
(HPRM39386 M_001244984;name=SEL1L;Entrez_ID=6400)

CTCAAATTCAACTAGCTGTGGCATTTTTCTCAGTGCTCTTATCACTATGCCCAATTTAAA
TTTTTTAAATAAAACAGGAAAAGATGCTAAACACATTACAAGTTCTTAAAATTATTCCTT
AATATTTATTTTGGGTCAATTTAAAAAGGCTTGTGAATCCATAGCCTTGAGTTAATATTT
AGCCCAGGTGTTAGTTAAATTCTAACTTCAACAGTCACCCGCACTTGTAAATCTTGCCCT
ACGATGGACTACGTTTCCCAAGAGCACCCCCCGAGTTAATCACATGAAGCGCATTCTGGG
AATTGTAGTCTCGGATGAGCCTCTTTCTCCCAGTCTTGGACTCACGCGCTGATTCCGGTT
GAACCCAGGGGCTACCAATTAGCTGGGGCCATGTCCGTGAGTCGTGGTCCAACCGAGAAA
GCTGGTGTGGGAGCTTCGTACAATGATTGGCCAATGAATGACCCCCGGGGCGGAGCAATG
GGGGTGGGCGGGGAGACCATGGTGATTGGACCAGAAGCCCGCGACGGCGGGCGGGGATTG



GCTGCGCGCTGGGTCAGGGAAGCCTGGGAAGGGGCGGAGGAAGGAGACTAGAGCAGGAAG
AGCAGCGGCGAGGCGGCGGTGGTGGCTGAGTCC

PPRE

C. Mouse Hrd1 promoter
(MPRM46266 NM_028769;name=Syvn1;Entrez_ID=74126)

ACCTGGGGGAGAGGAGGGATTGCCACAAAATGTAGGAGATTTTCAAGAATGGGGGAGGAT
GAGTGTGTAGGGTTAAAGGTAGCCAGTAGAAGTTCATAGCTAGCCTTATGGAGGAAGGAA
AGGGGAGCCATCTCGGGATGTTAACTGTTAAAGACAACAGGTGGTGGTGAAGATGGCTGA
GACCAAGAGCACAGGGCTGAGGGGCAGACAGGCACTGACACTGCTACCCTTTAATACAGT
TCCTCCTGTTGTGATCCCCAACCATAATTACTTCGTTGCTACTTCATAACTGTAATTTTG
CTAGTTATGAATTGTAAGTAAACGTCTGATATGCAGGATATCTCATTTGTGACCCCTGTG
TAACGGTTTGATTCCCAAAGGGCTTACGACTCACAGGTTGAGAGCCAGCCACTGCCTTAA
AGTCGTCTAGAATCAGTTTTCTTTCTTTTTTGACAGACAAGATGTTTAATTCCGTTGTAC
TGAAGGAAAGCCATTTTATGTATTTTTCTTAAGTGCTCTATCAGTAATGACAATTCTGAA
AGCCCCTGTGTTATATTTTAACAACACAGTCACCTCCGGTTCTGTATTCACTGTCCGTGT
TGTGACTCCCACAGTATAAATTCCTCCAGTTGATCTTCATGAATTCTTATATTTGATCCC
CCCCCCCCTTAGGCCTCTGAATTCCGAGTGAGTCCGAGTTAAAAATGGGAGGAGCACCCT
CTAGCTGATAAACCTGGGTAATGAGGTGTCCGCTTTCAGTTTCCATTCTGTACGCGACTA
TACTGCTTGTGTGAGCCCTAACAGACAGAATCAGCTCAGAACAAAGGGTCTGGCTATCTC
CCAGGGATGAACACGCACGCCGACTGAGCTTTTGGGGTGT TGAAAAGTCAACGCCTTCGC
ACAGAACTCTCCACCCCAACCTAGAAATAACTGGCGTTCTGTTTTATGTCAGTCCGGACA
CGCAAGCACTGCTCCTTTTGCGGGCCCCGTAAGCATCCCCCCAGGCGGGATAGGGATCCC
CGGCCTATGGACTGCGCTTTCTCAGCTGGCATCCAGCTGCCTTGGCACCCAGTCCGGGGC
CACTCTGCCTACAGACCCTAGCAACCACTCACCTGCTTTTCTTTCCCTATAGGCCAGAAA
TTTTTCCTTTCTTTTCTCATTGGTCCGCGTAACTTTATCGCAACCAATCGGCGGTAGCCA

CGGGAACAAACTCACTCCTACACAACCTGCGTTGGGGGGAGGTAACCTGGGAAGACCTAT
ATCTGTTTTCTGCACCGCTATTTTTTTCCGAGAAGCACTTAACTTCTTACCGTGTCGTAG
CTATCCCTGGAATGAGGCGCTTACACATTTTATTTCTTTCATGCCTGACATAAAGTCTGG
CCCTTGCTCGCTCCTGCCCCC

PPRE
Primer for PPRE
CRE
Primer for CRE

D. Mouse Sel1L promoter
(MPRM31536 NM_001039089;name=Sel1l;Entrez_ID=20338)

CTCCATCCTATACACCTTTATGCGCATGGTGCACGCACACACACACACTGAGGGGGTGTT
GGGGGGCATGGGGGAAACTGTTCCCCATGCCCTCTGATGCAAACGTACAGCAGCTAATTT
TTTAACATCTTCCTAAAAATAATGACTGCCAAAAAAGATAGAAAACAAGTGTTCAGAGAA



GTCAAGACACTGAGACAGGAAAGACTTTCCCCCCTAACCCCCTGCTGAGTTCTGTATGCA
GTGCTGGAAAATAAATCTTAGAAGGATTCAATTTGATTAAGAAGACTGAAAAGCATCAAG
ATGCTGCCCTGCCACTCAAAGGGATTGTGCGTGCATCGGTACTTACTACATAACTATTGC
AATCCCTGAAGTGCCTTGGCTCTCACCTCTGTGGCCACACAAACCATCTAATCCCTTTTC
TGGTCAAGGAAAAAGAGAGCATTGCAATATTTCACTAGAGAAGAATGAGGACCAGTGTTT
GAAGGGTTTGGGAGAGCTGTTAGAACATTTATTGAGTGGCTAATATATATGGAAGCCTTA
GTGAAAACAATCACAGGAGCTGAACTAATCTCCACTGGTAGGAATTTCTTCCCTTTTGTT
TTATTAGGGAAATGACAAGCGGCATTGTCTTGTACTGCTGGCTCTGTAAACTTCACGTAT
TGCTTCACCTAAGCTTTTTTTTTTTAAGACTTAAGTATTTTTTTTAACTAAATATTTAAA
ATTTTCAGTTCAGGTATAGCTTATTTCTCAGCGTTCATATCATGTCCAGTTCAAGTTCTC
AAAATAATTAAAAAGAAATACTTAGCAACCTTGCAAGTTCTTAACCGTTTGATATCTGTT
CCTTGATAATTATTCTGGTTCAAACGCAAGAGTCCAGTGAATCATTTTCTTGAAACTCCT
TATGCCCTCAGCCACCTGCGGCTTCTAACCTGACTTTATGCTAAACTGCATCTCCCAAGA
GCATCGGCCGAGAAAAATCTAGTGCGGTGCATGGTGGGAGTTGTAGTCCTGGATGAGGGT
TCCCCCGCCTTCGAGCCGCTGATTCAGGCGCTACCAATTAGCTGGGGCCATGTCGGTGAG
GCCGTGGTCCAACCGGGAAAGCTGGTATGACAACTGTACACAATGATTGGCTAAAAGATG
ACATAGGGGGCGTGACTATGTGTGGGGTGGGGCGATCACGGCCATTGGCCAAGGAGGACG

GAGCGGCGGGCGCGGATTGGCTGCGCTCTGGGCCAGGGAGGCCTGGGAAGGGGCGAAGAA
GGAACCTGAGCAGGAAGAGCGGCTGCGAGGCGGCGGCACAGAGGCAG

PPRE 1
Primer for PPRE 1
PPRE 2



OOwT M Hrd1-LKO

Food intake (g/day)
©O O =2 =2 N N O
o O O O O O O

6prr'|-6am' ' 6am-'6pm

S-Figure 2. Profiles of food intakes of HRD1 LKO and WT control mice under the circadian clock.
Circadian rhythmic profiles of food consumption of HRD1 LKO vs WT control mice under the circadian
clock, determined through the comprehensive metabolic cage PhenoMaster System. The graphs show
quantification of food intakes of HRD1 LKO and WT control mice during the nighttime (6 PM — 6 AM)
and daytime (6 AM — 6 PM) periods. Each bar donates mean = SEM (n=6 mice). * p < 0.05.
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S-Figure 3. Body weights of HRD1 LKO, CREBH KO and their WT control mice. (A) Body
weights of HRD1 LKO and WT control mice. Each bar donates mean + SEM (n=10 mice). ** p <

0.01. (B) Body weights of CREBH KO and WT control mice. Each bar donates mean + SEM (n=6
mice).
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S-Figure 4. Expression levels of the CrebH mRNA in the livers of WT or HRD1 LKO mice infected
with recombinant adenovirus expressing CREBH shRNA or control shRNA at the representative
nighttime (6 PM) or daytime (6 AM) period. Levels of mRNA were determined by qPCR. Fold
changes of mRNA levels were calculated by comparing to the level in one of the WT mice at 6 PM. Data
are mean = SEM (n = 3 mice/genotype/time point). *P < 0.05 and **P < 0.01 for HRD1 KO-CREBH
shRNA vs. HRD1 KO-ctl shRNA.
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S-Figure 5. Illustration of circadian-controlled HRD1/SellL-CREBH/PPARa regulatory axis in
maintaining energy homeostasis.



Uncropped immunoblots for Figure 1A

HRD1

Figure 1A: Western blot for HRD1. The arrow
shows the cropped ROI.

SelllL

Figure 1A: Western blot for Selll. The arrow
shows the cropped ROI.

CREBH
(P)(A)

Figure 1A: Western blot for CREBH. The arrow
shows the cropped ROI.

{—1 GAPDH

Figure 1A: Western blot for GAPDH. The arrow
shows the cropped ROI.



Uncropped images for Figure 2B, 2C, 2D

Figure 2C: EMSA assay image. The arrow shows
the cropped ROI.

Selll

Figure 2B: ChIP assay image for CREBH- and
PPARa-binding activities in HRD1 or Selll gene
promoters.

Figure 2D: EMSA assay image. The arrow shows
the cropped ROI.



Uncropped immunoblots for Figure 2G

Activated
CREBH

(Flag)

Figure 2G: Western blot image for activated CREBH.
The arrow shows the cropped ROI.

Figure 2G: Western blot image for SellL. The arrow
shows the cropped ROI.

Figure 2G: Western blot image for PPARa. The
arrow shows the cropped ROI.

GAPDH

HRD1 Figure 2G: Western blot image for GAPDH. The arrow

shows the cropped ROI.

Figure 2G: Western blot image for HRD1. The arrow
shows the cropped ROI.



Uncropped immunoblots for Figure 3B

Selll
Figure 3B: Western blot for Selll. The arrow
shows the cropped ROI.
Figure 3B: Western blot for HRD1. The arrow
shows the cropped ROI.
BMAL1
CREBH Figure 3B: Western blot for BMALL. The arrow
(P)&(A) shows the cropped ROI.
GAPDH

Figure 3B: Western blot for CREBH. The arrow
shows the cropped ROI. shows the cropped ROI.

Figure 3B: Western blot for GAPDH. The arrow



Uncropped immunoblots for Figure 3C

Bmall

Figure 3C: Western blot image for Bmall. The
arrow shows the cropped ROI.

Flag
CREBH (A)

Figure 3C: Western blot image for Flag-CREBH(A).
The arrow shows the cropped ROI.

Figure 3C: Western blot image for HRD1. The
arrow shows the cropped ROI.

SelllL

Figure 3C: Western blot image for SellL. The
arrow shows the cropped ROI.

GAPDH

Figure 3C: Western blot image for GAPDH. The
arrow shows the cropped ROI.



Uncropped immunoblots for Figure 7B

Figure 7B: IP-Western blot: CREBH IP and HRD1 IB. The
arrow shows the cropped ROI.

Figure 7B: IP-Western blot: CREBH IP and Ub IB. The
arrow shows the cropped ROI.

IP: CREBH

IB: CREBH IB: GAPDH

Figure 7B: Western blot (IB): GAPDH. The arrow

Figure 7B: IP-Western blot: CREBH IP and CREBH IB. The shows the cropped ROI.

arrow shows the cropped ROI.



Uncropped immunoblots for Figure 7C

B: CREBH
WB: HRD1

Figure 7C: Western blot for CREBH. The arrow shows the Figure 7C: Western blot for HRD1. The arrow shows the
cropped ROL. cropped ROI.

WB: PPARa

WB: GAPDH

Figure 7C: Western blot for PPARa. The arrow shows the

cropped ROL.
Figure 7C: Western blot for GAPDH. The arrow shows

the cropped ROI.



PPheck

Figure 8A: Western blot image for PPARa.

The arrow shows the cropped ROI.
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Figure 8A: Western blot image for SIRT1.
The arrow shows the cropped ROI.
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Figure 8A: Western blot image for HRD1.
The arrow shows the cropped ROI.

Uncropped immunoblots for Figure 8A
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Figure 8A: Western blot image for CREBH.
The arrow shows the cropped ROI.
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Figure 8A: Western blot image for GAPDH.

The arrow shows the cropped ROI.



