Antirheumatic small-molecule drug leflunomide attenuates atherosclerosis by regulating
lipid metabolism and endothelial dysfunction via DHODH/AMPK signaling pathway
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Supplementary Methods

Isolation of peritoneal macrophages

ApoE~~ mice were treated as described in the manuscript. After euthanasia of mice, the abdomen
of mice was disinfected with 75% alcohol. Then, 5 ml of PBS was injected into the mice abdominal
cavity and recycled carefully. The peritoneal macrophages were collected by centrifuging at a speed

of 1000 rpm/min to determine the gene expression by qRT-PCR methods.
Anti-inflammatory assay on HUVECs

HUVECs were plated in 6-well plates and treated with DMSO or different concentrations of

leflunomide and teriflunomide for 18 h. Then TNFa (at a final concentration of 10 ng/mL, R&D
Systems, Minneapolis, USA, Cat No. 210-TA) was added and incubated for another 6 h. The

relevant protein levels of ICAM1 (Cell Signaling Technology, Cat No. 4915) and VCAM1 (Cell

Signaling Technology, Cat No. 13622) were detected by Western blot.
Effect of leflunomide and teriflunomide on lipid accumulation in L02 cells

LO02 cells were treated with free fatty acid (FFA, 500 uM totally; PA: OA = 1:2) and different
concentrations of leflunomide and teriflunomide for 18 h simultaneously in 96-well or 6-well plates.

Then the cells were stained with nile red. The relevant proteins were detected by Western blot assay.
Extraction of total RNA from mouse aortic endothelial cells

The aorta of the mouse was carefully stripped down and the adventitial fat was removed. Use the
trizol solution (Thermo Fisher Scientific, Cat No.15596026CN) to repeatedly and carefully flush

the lumen of the blood vessel. Then the total RNA was extracted.
Antibodies

Antibodies for Phospho-AMPKa (Thr172) (Cat No. 50081), AMPKa (Cat No. 5832), Phospho-
Acetyl-CoA Carboxylase (Ser79) (Cat No. 11818), Acetyl-CoA Carboxylase (Cat No. 3676), eNOS
(Cat No. 32027), Phospho-eNOS (Ser1177) (Cat No. 9570), PGCla (Cat No. 2178), ICAM-1 (Cat
No. 4915), and VCAM-1 (Cat No. 13662), were purchased from Cell Signaling Technology
(Danvers, MA, USA). Antibodies for SREBP1 (Cat No. sc-365513, for immunofluorescence
analysis) and HMGCR (Cat No. sc-271595) were from Santa Cruz biotechnology (Dallas, TX,

USA). The antibodies for S-actin (Cat No. ab8226), SREBP2 (Cat No. ab30682) and FAS (Cat No.



ab82419) were from Abcam (Cambridge, United Kingdom). Antibodies for DHODH (Cat No.
NBP1-86097) and SREBP1 (Cat No. NB600-582, for western blot analysis), were from Novus
(Colorado, USA). Antibody for LXRa (Cat No. YT5143) was purchased from ImmunoWay

Biotechnology Company (Plano, TX, USA).

Supplemental Tables and Figures

Supplemental Table 1. The qRT-PCR primers were used in this study.

Abeal forward | 5-GGGTGGTGTTCTTCCTCATTAC-3'
reverse | 5S'-CACATCCTCATCCTCGTCATTC-3'
Abeg] forward | 5-TGAGCTCTTTGACCAGCTTTAT-3
reverse | 5'-AGACCCAGATCCCTCAGATAC-3’
ey forward | 5'-GGAGCATTCCTTGTTCCTAGAC-3'
reverse | 5'-CCGATGCCCTTGACAGATTT-3'
Ci36 forward | 5'-CTGGGACCATTGGTGATGAAA-3’
reverse | 5S'-CACCACTCCAATCCCAAGTAAG-3
S forward | 5'-CCCTTCCTCACAGCACTAAA-3’
reverse | 5'-GCAAACACAAGGAGGTAGAGA-3’
11 forward | 5'-CCACCTCAATGGACAGAATATCA-3’
reverse | 5'-CCCAAGGCCACAGGTATTT-3
s forward | 5'-CTTCCATCCAGTTGCCTTCT-3'
reverse | 5'-CTCCGACTTGTGAAGTGGTATAG-3'
Tnfi forward | 5'-TTGTCTACTCCCAGGTTCTCT-3'
reverse | 5'-GAGGTTGACTTTCTCCTGGTATG-3’
Srebp? forward | 5'-TGGATGACGCAAAGGTCAA-3'
reverse | 5'-CAGGAAGGTGAGGACACATAAG-3’
Hmger forward | 5'-CTCATGAACGTGGTGTGTCTAT-3’
reverse | 5'-GCTCCCATCACCAAGGAATAA-3'
Enos forward | 5-TGTGGGAGAAGATGCCAAAG-3'
reverse | 5'-GAGTCAGCCCTGGTAGTAATTG-3'
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Leflunomide ameliorated inflammation in peritoneal macrophage of western diet (WD) fed
ApoE”~ mice, but did not affect the reverse cholesterol transport (RCT) processes. The mRNA
level of (A) IL-15, (B) TNFa, and (C) IL-6 in the mice peritoneal macrophage of WD and
leflunomide treated group. n = 8 per group. (D) The mRNA mRNA levels of Abcal, Abcgl, Sr-bl,
Cd36, and Sr-a were detected with qRT-PCR. n = 8 per group. Student’s ¢ test analysis was

performed: *P < 0.05, **P <0.01 vs WD group.
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Leflunomide ameliorated liver inflammation in WD-fed ApoE- mice based on the RNA-seq
data. (A) GSEA enrichment results show the pathways related to inflammation in the RNA-Seq
dataset of mice liver. (B) Heat map showing the representative gene expression profiles related to

inflammation. P < 0.05. n = 6 per group.
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Leflunomide increased PGClo protein levels in the liver of fed ApoE”~ mice. Western blot
analysis of the PGCla in livers of ApoE” mice in ND, WD, and leflunomide treatment group. (A)

Representative immunoblots are shown and (B) the images were quantitatively analyzed with Image

J software. One-way ANOVA analysis was performed: *P < 0.05, *** P <(.001. n =4 per group.
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The expression levels of SREBP1, SREBP2, HMGCR LXRa and FASN in livers of ApoE™
mice. (A) The mRNA level of Srebp2 and Hmgcr in livers of ApoE” mice in ND, WD, and
leflunomide treatment (named Lef) group, n = 6 per group. (B) Western blot analysis of the SREBP1,
SREBP2, HMGCR, LXRa, and FASN in livers of 4poE”" mice. Representative immunoblots are
shown and the (C) images were quantitatively analyzed with Image J software, n = 4 per group.

One-way ANOVA analysis was performed.
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Effect of leflunomide and teriflunomide on FFA-treated L02 cells. L02 cells were treated with

or without FFA (500 pM, PA: OA = 1:2) and leflunomide (0, 1, 5, 20, 100 uM) or teriflunomide (0,



1, 5,20, 100 pM) simultaneously for 18 h. (A) The respective images of nile red staining. Scale bar
= 20 um. n = 3. (B-C) The protein level of p-AMPKa and AMPKa were detected and the
representative immunoblots were shown, the ratio of p-AMPKo/AMPKa quantitatively analyzed, n

= 3. One-way ANOVA analysis was performed. *P < 0.05, ***P < 0.001.
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The expression levels of DHODH in ApoE~~ mice liver. (A) The mRNA level of DHODH in the
liver of ApoE”" mice based on the RNA-seq analysis. n = 6 per group. (B) Western blot analysis of
the DHODH in livers of 4poE” mice. Representative immunoblots were shown and the images
were quantitatively analyzed with Image J software. n = 4 per group. One-way ANOVA analysis

was performed, *P < 0.05.
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The mRNA level of Enos in aortic endothelial cells of ApoE-- mice. The mRNA level of Enos in
aortic endothelial cells of ApoE”" mice with qRT-PCR One-way ANOVA analysis was performed,

*P <0.05, n = 6 per group.
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Leflunomide improves vascular function homeostasis in WD-fed ApoE”- mice. (A-D) HUVECs
were pretreated with DMSO or leflunomide or teriflunomide (0, 1, 5, 20, 100 uM) for 18h, TNFa
(final concentration 10 ng/ml) was then added for a further 6h. Western blots were performed to
examine the protein expression levels of VCAM-1 and ICAM-1 in treated HUVECs. Image J
software was used, and representative immunoblots were shown. n =5. (E) Venn diagram based on

RNA-seq results from the aorta of ND, WD and leflunomide treatment groups ApoE”" mice. n =6

per group. (F) Volcano map of differentially expressed genes (DGEs) (fold change = 1.5 and P

value < 0.01, WD vs Lef) in RNA-seq results from the aorta of ND, WD and leflunomide treatment

groups ApoE” mice. n = 6 per group. (G) KEGG enrichment analysis DGEs between WD and



leflunomide treated group mice aorta, P < 0.05, n = 6 per group. One-way ANOVA analysis was

performed: *P < 0.05, ** P<0.01, *** P<0.001.



