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Supplementary Figure 1. Characterization of RORa"f and RORa-®mice fed CD and
HFD

(a) Body composition analysis of RORa"" and RORa**°mice fed CD for 10 weeks
(n=6/group). (b) Representative image of eWAT from RORa"" and RORa-¥° mice fed CD
for 10 weeks stained with hematoxylin and eosin. Scale bar, 100 um. (c) Metabolic cage
studies were performed in RORa"" and RORa%° mice fed CD for 10 weeks (n=6
mice/group). O2 consumption (V0O2), CO2 production (VCO2), respiratory exchange ratio
(RER), energy expenditure (EE) and food consumption were represented (left to right, in
order). (d) Metabolic cage studies were performed in RORa”" and RORa-® mice fed HFD
for 10 weeks (n=5-6 mice/group). Respiratory exchange ratio (RER) and food consumption
were represented (left to right, in order). (e) Expression levels of bile acid related genes in
liver extract from RORa."" and RORa"%® mice fed HFD for 10 weeks (n=7/group) as
determined by gRT-PCR. Expression was normalized to 36B4 expression. (f) Bile acid level
of serums that were collected from RORa"" and RORa“© mice fed HFD for 10 weeks
(n=6/group). BW, body weight. Data expressed as mean + SEM. Statistical analysis was
performed using Student’s unpaired t-test. *p<0.05. (g) Representative liver histological
section images of RORa"f and RORa%° mice fed CD for 10 weeks stained with
hematoxylin and eosin (upper panel) and Oil Red O (bottom panel). Scale bar, 100 um. (h)
Hepatic gene expression profile involved in metabolism from the livers of RORa" and
RORa-° mice (n=5/group) fed CD for 10 weeks as determined by gqRT-PCR. Expression
was normalized to 36B4 expression. Data expressed as mean + SEM. Statistical analysis was

performed using Student’s unpaired t-test. **p<0.01.
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Supplementary Figure 2. PPARa and RORa do not affect their roles in the mice liver
with each other

(a) Expression levels of PPARa target genes in liver from RORao"f and RORa"%© mice fed
CD or HFD for 10 weeks (n=7-9/group) as determined by gRT-PCR. Expression was

normalized to 36B4 expression. Data expressed as mean + SEM. Statistical analysis was



performed using Student’s unpaired t-test. NS=Non-Significant. (b-d) 24 h fasted and 24 h
refed after 24 h fasting RORo"" and RORa-“° mice were euthanized to collect livers. (b)
Expression levels of PPARa. target genes in liver from RORaf and RORa-K° mice fasted or
refed (n=3/group) as determined by gRT-PCR. Expression was normalized to 36B4
expression. (c) ChIP assays were performed on the Acox1 and Fgf21 promoters in liver
extract form RORa"" and RORa-K® mice fasted or refed (n=3/group). Promoter occupancy
by PPARa and GFP was analyzed. (d) Expression levels of autophagy-related PPARa target
genes in liver from RORa" and RORa“¥° mice fasted or refed (n=3/group) as determined by
gRT-PCR. Expression was normalized to 36B4 expression. Data expressed as mean + SEM.

Statistical analysis was performed using two-way ANOVA. *p<0.05, **p<0.01, ***p<0.001,

NS=Non-Significant.
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Supplementary Figure 3. RORa. interacts with HDAC3 to repress PPARy
transcriptional activity with p160 family coactivator.

(a) Effect of overexpression of RORa on PPRE-luciferase reporter activity with coactivator
NCOAL1. Data expressed as mean + SEM. Statistical analysis was performed using one-way
ANOVA followed by Tukey’s post hoc analysis. ***p<0.001, compared to PPARy/PGCla

group. (b) WT PPRE promoter and PPRE deleted mutant promoter containing luciferase
7



reporter plasmid and Flag/Flag-RORo/Flag-PPARY plasmid were transfected into Hep3B
cells. ChIP assays were performed on promoter region of reporter plasmid in Hep3B cells.
Promoter occupancy by Flag was analyzed. Data expressed as mean £ SEM. Statistical
analysis was performed using Student’s unpaired t-test. *p<0.05, **p<0.01. (c) Co-
immunoprecipitation assay was performed to detect the interaction between RORa and
PPARy of HEK?293T cells. (d) Co-immunoprecipitation assay was performed to detect the
interaction between RORa and HDAC3 of HEK293T cells. (e) Effect of knockdown of
HDAC3 with coactivator NCOAL on PPRE-luciferase reporter activity. Data expressed as
mean £ SEM. Statistical analysis was performed using one-way ANOVA followed by

Tukey’s post hoc analysis. *p<0.05, **p<0.01.
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Supplementary Figure 4. The recruitment of PPARYy to the PPARYy target gene
promoters is similar between RORaf and RORa-K® mice fed CD unlike mice fed HFD.
(a) ChlIP assays were performed on the Cd36, Scd1 and Plin2 promoters in liver extract form
RORa"  and RORa%® mice fed CD for 10 weeks (n=3/group). Promoter occupancy by
RORa, PPARY, PGCla, HDAC3, H3Ac, Pol Il, PPARa and GFP was analyzed. (b) ChIP
assays were performed on the Plin2 promoters in liver extract form RORa"f and RORa<©
mice fed HFD for 10 weeks (n=3/group). Promoter occupancy by RORa, PPARYy, PGCla,
HDACS3, H3Ac, Pol Il, PPARa and GFP was analyzed. Data expressed as mean + SEM.
Statistical analysis was performed using Student’s unpaired t-test. *p<0.05, **p<0.01.

(c) ChIP assays were performed on the Cd36, Scd1, Acox1 and Fgf21 promoters in liver
extract form RORa" and RORa-K® mice fed HFD for 10 weeks (n=3/group). Promoter
occupancy by PPARa was analyzed. Data expressed as mean + SEM. Statistical analysis was

performed using two-way ANOVA followed by Tukey’s post hoc analysis. **p<0.01.
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Supplementary Figure 5. Gene expression profile and ChIP assay in response to
Rosi.+washout experimental conditions.

(a) Schematic representation of experimental design. (b) Expression levels of PPARy target
genes in the absence or presence of RORa in Hep3B cells with or without Rosiglitazone (20
uM) treatment for 24 hr and washout 8 hr as determined by qRT-PCR. Expression was
normalized to HPRT expression. Data expressed as mean + SEM. Statistical analysis was
performed using one-way ANOVA followed by Tukey’s post hoc analysis. *p<0.05,
**p<0.01, ***p<0.001. (c) ChIP assays were performed on the PLIN2 promoters in Hep3B
cells with or without Rosiglitazone (20 uM) treatment for 24 hr and washout 8 hr. Promoter
occupancy of RORa, PPARy, HDACS, Pol Il, PGCla, H3Ac and GFP was analyzed. Data

expressed as mean + SEM. Statistical analysis was performed using one-way ANOVA
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followed by Tukey’s post hoc analysis. *p<0.05, **p<0.01, ***p<0.001, NS=Non-

Significant.
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Supplementary Figure 6. The recruitment of RORa to PPARY target genes promoter

increases when PPARY signal is reduced and it is opposite to PPARY recruitment.

(a) Expression levels of PPARYy target genes in Hep3B cells with or without Rosiglitazone

(20 uM) treatment for 24 hr and after treated GW9662 24 hr as determined by qRT-PCR.
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Expression was normalized to HPRT expression. Data expressed as mean = SEM. (b) ChIP
assays were performed on the CD36, SCD and PLIN2 promoters in Hep3B cells with or
without Rosiglitazone (20 uM) treatment for 24 hr and after treated GW9662 24 hr. Promoter
occupancy of RORa, PPARy, HDACS, Pol Il, PGCla, H3Ac and GFP was analyzed. Data
expressed as mean + SEM. Data expressed as mean + SEM. Statistical analysis was
performed using one-way ANOVA followed by Tukey’s post hoc analysis. *p<0.05,

**n<0.01, ***p<0.001.
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Supplementary Figure 7. RORa. is required to recruit HDAC3 to PPARYy target genes
promoter.

(a) Expression levels of PPARYy target genes and RORa. in the absence or presence of RORa
in Hep3B cells with or without Rosiglitazone (20 uM) treatment for 24 hr and washout 8 hr
as determined by gRT-PCR. Expression was normalized to HPRT expression. Data expressed
as mean £ SEM. Statistical analysis was performed using Student’s unpaired t-test. *p<0.05,
**p<0.01, ***p<0.001, NS=Non-Significant. (b) ChlP assays were performed in the absence
or presence of RORa on PLIN2 promoters in Hep3B cells with or without Rosiglitazone (20
uM) treatment for 24 hr and washout 8 hr. Promoter occupancy of RORa, PPARy, HDACS3,
Pol 1, PGCla, H3Ac and GFP was analyzed. Data expressed as mean + SEM. Statistical
analysis was performed using Student’s unpaired t-test. *p<0.05, **p<0.01, ***p<0.001,
NS=Non-Significant. (c) Expression levels of PPARYy target genes in primary hepatocyte
from WT and PPARa” mice with or without free fatty acid (FFA: Oleic acid 200 uM and
Palmitic acid 100 pM) treatment for 36 hr as determined by qRT-PCR. Expression was
normalized to 36B4 expression. Data expressed as mean = SEM. Statistical analysis was
performed using two-way ANOVA. *p<0.05, **p<0.01, ***p<0.001, NS=Non-Significant.
(d) Expression levels of PPARY target genes in the absence or presence of PPARy/HDAC3 in
Hep3B cells with or without fatty acid (FFA: Oleic acid 200 uM and Palmitic acid 100 pM)
treatment for 24 hr as determined by gRT-PCR. Expression was normalized to HPRT
expression. Data expressed as mean + SEM. Statistical analysis was performed using
Student’s unpaired t-test. *p<0.05, **p<0.01, NS=Non-Significant. () Re-ChIP assays were
performed in the absence or presence of RORa on PLIN2 promoters in Hep3B cells with or

without Rosiglitazone (20 pM) treatment for 24 hr and after treated GW9662 24 hr to
16



determine whether RORa and PPARYy are assembled on the same promoter. Data expressed
as mean £ SEM. Statistical analysis was performed using one-way ANOVA followed by

Tukey’s post hoc analysis. *p<0.05, **p<0.01, ***p<0.001.
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Fig. 1f

Supplementary Figure 8. Uncropped images for presented immunoblots.

18

170 = 170 —
130 — 130 =
100 = 100 —
70 = 70 —
55 — N 55—
40 = 40 — Rl
i oRORa af-actin
aRORa af-actin
Fig. 2h
170 —
170 — 170 — 130 —
130 — 130 — 100 =
100 — 100 = 70 —
70 — 70 =—
- .- -
55 = 55 — - - - - e 55
- . 40 —
40 — ? ' v 40 —
35 —
35 — 35 =
-
aAKT apAKT aTubulin
Fig. 4e Fig. S3d
—
170 — 170 — - B - <
130 — 17— 9 170 =
130 = 130 — 130 = 1
100 ~.. 100 = 00— 90 ' N
100 = 70 = ; [l B 70w -
70 — ~ B R J - - 55 == W - - 55—!'- - E 55_,';""..“6."
55 — 40— 40 = 40 —
-
- 35 =
40— 35 " 35 —'
o
aHA
IP:oHA IB: oFlag e
Fig. S3c aHDAC3 aRORa
» 55 — .
70 — - - - - - -
40 —
55 =— 35 =
35—
aHA




