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Supplementary Figure 1. Cell toxicity assay. Cell toxicities were measured after 16hr treatment with
various RARa agonists using Luminescent Cell Viability Assay (CellTiter-Glo, Promega). (a) atRA; (b)

TTNPB; (c) LGD1550; (d) Am580; () AC261066; (f) BMS961; (g) SR11237.
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Supplementary Figure 2. Effect of RARa overexpression by adenovirus infection on ApoC-Ill. (A)
RARa, RARB and GFP alone were overexpressed in Hep3B cells by adenovirus infection for 16 hr. (A)
RARa or B overexpressed Hep3B cells were incubated for 3 days and secreted ApoClll levels were

measured by ApoClll HTRF assay. (B) Cellular toxicities were measured after 3 days of culture after

adenovirus infection.
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Supplementary Figure 3 RARa antagonists diminish ApoC-lll inhibition by an RAR agonist. Hep3B
cells were pretreated with various RARa antagonists 2h before RAR agonist stimulation. Cells were
incubated for 72 hours and secreted ApoC-Ill protein levels were measured by ApoC-Ill HTRF assay. (a)
TTNPB co-treated with 10 nM of BMS493, an RAR pan-antagonist. (b) TTNPB co-treated with 50 nM of
BMS614, RARa antagonist. (c) TTNPB co-treated with 100 nM of MM11253, an RARYy agonist. (d) Hep3B
cells were silenced with siRARa by transient transfection. Cells with or without RARa silencing were
stimulated with 1 uM of TTNPB and ApoC-lll levels were measured after 72 hours of incubation. () The

extent of RARa knockdown is shown by gPCR analysis of RARa levels.
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Supplementary Figure 4 AM580 pharmacokinetics in mouse RARa agonist AM580 was dosed at
20mg/kg oral gavage to the female CD1 mice (n =3) and blood was drawn at 30min, 1h, 4h, 8h and 24h
and plasma concentration of AM580 was analyzed by Shimadzu LC 10ADvp coupled with API3000 mass

spec and quantified by the standard calibration curve using AM580 in control mice plasma.
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Supplementary Figure 5. Effect of RARa agonist on ApoC-lll and TGs production in high fat diet
induced fatty liver mice. 4 month-old HFD mice treated daily with atRA at 5 and 15 mg/kg by oral
gavage. After 9 days, mice were sacrificed for plasma and tissue level analysis of ApoC-Ill and TGs and
TCs. (a) Percentage body weight change; (b) Liver weight; (c) Hepatic lipids were stained by Oil red O
staining; (d) Liver lysate TGs and (e) Plasma TGs levels. (f) Plasma ApoC-lll levels were measured by
ELISA assay; (g) total plasma cholesterol and (h) Visceral adipose tissue weights and Liver lysate mRNA
levels of (i) ApoC-IIl (j) HNF4a were measured by biochemical assay after 9 days of atRA treatment in

DIO mice. Data are means + S.E. of 5-8 animals per group. *P < 0.05 versus WT.
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Supplementary Figure 6 RAR agonists inhibit hepatic ApoC-lll gene expression by inhibition of
HNF4a and upregulation of SHP1. ApoC-Illl promoter activities were measured by ApoC-lll luciferase
reporter assay in HepG2 cells. ApoC-IIl promoter reporter stable cells were generated by transfection and
selection. ApoC-lll luciferase reporter activities were measured after 16 hr stimulation of TTNPB and
LGD1550 (0.1 and 1 uM) (a and b). mRNA was analyzed by qRT-PCR in Hep3B cells stimulated with
TTNPB and LGD1550 (0.1 and 1 uM). (d) mRNA levels of ApoC-Ill. (d) mRNA levels of HNF4a. (e)

MRNA levels of SHP1. Experiments were performed in triplicate and repeated at least twice. *P < 0.05

versus control.
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Supplementary Figure 7 ApoC-lll protein and mRNA levels are regulated by HNF4a-SHP1 axis.

Hep3B cells were silenced with siHNF4a or siSHP1 for 3 days. (a and c) Secreted ApoC-lll levels were

measured by HTRF assay as described earlier. (b and d) mRNA levels of HNF4a, SHP1 and ApoC-lii

were analyzed by gRT-PCR. Experiments were performed in triplicates.



