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Figure EV1. Lipid profile and lesion area of the WT-SD, Apoe−/−-SD, and Apoe−/−-HFD groups.

(A) Plasma total triglyceride levels in the three groups (n= 3). (B) Plasma total cholesterol levels in the three groups (n= 3). (C) Plasma low-density lipoprotein
cholesterol (LDL-C) levels in the three groups (n= 3). (D, E) Analysis of lesion area in the three groups. Representative images of Oil Red O staining of the whole aorta
from the three groups are shown in (D), with quantification of the lesion area shown in (E) (n= 3). All data were presented as mean ± SD from three independent
biological samples. Normal distribution was confirmed by the Shapiro–Wilk test. Statistical significance was determined by one-way ANOVA followed by Tukey’s multiple
comparison test. SD standard diet, HFD high-fat diet. P < 0.05 was considered statistically significant.
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Figure EV2. Gating strategy for FACS sorting.

Doublets (i.e., P2 and P3) and dead cells (P4) were excluded from the total cells (P1). Endothelial cells were then identified as CD45− (P5) and CD31+ (P6) cells. All cells
for P6 were collected.
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Figure EV3. Gene expression levels for all clusters.

(A) t-SNE plot of Ptprc (CD45) expression across all cells in the three groups. (B) Heatmap showing the top 10 marker genes from each cluster. (C) Violin plot of Pecam1
expression for each cluster. (D) Violin plot of Myh11 expression for each cluster. (E) Violin plot of Acta2 expression for each cluster. (F) Violin plot of Tagln expression for
each cluster. (G) Cell proportion (left column) and cell counts (middle column) for each cluster.
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KEGG enrichment analysis was performed using DEGs for cluster 2 relative to other clusters.
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(A, B) Top 20 GO terms for cluster 0 (A) and cluster 1 (B). GO enrichment analysis was performed using DEGs for each cluster relative to other clusters. (C, D) Top 20
KEGG pathways for cluster 0 (C) and cluster 1 (D). The KEGG enrichment analysis was performed using DEGs for each cluster relative to other clusters.
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Figure EV7. Gene trajectory analysis of fibroblast, inflammation, and ECM-related genes.

The expression patterns of Serpine1, Fn1, Cxcl1, Cxcl2, Col1a1, and Col1a2 along the pseudotime trajectory are shown in (A–F), respectively.
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Figure EV8. Validation of C/EBPβ knockout in HAECs.

(A) Schematic diagram of C/EBPβ knockout using CRISPR-Cas9. (B) Sequence of three independent sgRNA pairs targeting C/EBPβ. (C) Western blot analysis of C/EBPβ
protein expression following CRISPR/Cas9-mediated knockout with three independent sgRNAs as indicated. All blots were performed on separate membranes and were
not subjected to reprobing.
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Figure EV9. C/EBPβ overexpression promotes fibroblast-like EC phenotype.

(A–E) Relative mRNA level of FN1, SERPINE1, ICAM1, SELE, and CXCL1 in HAECs infected with Ad-Vector or Ad-C/EBPβ (n= 3). (F) Relative value of FITC-Dextran
fluorescence units from HAECs infected with Ad-Vector or Ad-C/EBPβ (n= 3). Values in are shown as mean ± SD. Normal distribution was confirmed by the Shapiro–Wilk
test. Differences were analyzed by an unpaired t-test (two-tailed). P < 0.05 was considered statistically significant.
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Figure EV10. TGF-β signaling inhibitor SB431542 suppressed endothelial phenotypic switching and inflammation induced by Ad-C/EBPβ.

(A–H) Relative mRNA expression of COL8A1, FN1, SERPINE1, ICAM1, VCAM1, SELE, CXCL1, and CXCL2 in HAECs (n= 3). Cells were infected with Ad-Vector or Ad-CEBPB
and cultured in full medium with 10 μM of SB431542 or the vehicle for 72 h before harvest. (I) Relative value of FITC-Dextran fluorescence units of HAECs. Cells were
infected with Ad-Vector or Ad-C/EBPβ and cultured in full medium with 10 μM of SB431542 or the vehicle for 72 h before FITC-dextran treatment (n= 3). (J, K) SB431542
reduced the adhesion of THP-1 to HAECs caused by Ad-C/EBPβ. Representative images with adherent THP-1 cells (green) are shown in (J), with the relative quantification
of the ratio of THP-1 cells to HAECs shown in (K) (n= 6). Scale bar, 100 μm. Values are presented as mean ± SD. Normal distribution was confirmed by the Shapiro–Wilk
test. Statistical significance was determined by one-way ANOVA followed by Tukey’s multiple comparison test. P < 0.05 was considered statistically significant.
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Figure EV11. Identification of C/EBPβ binding motif.

(A) Predicted sites of the putative C/EBPβ binding motif. C/EBPβ binding elements in the promoter region of TGFBR1 (from −1409 to −570) were predicted using the
JASPAR database, and the six most likely binding sites (relative score >0.8) were selected based on the predicted scores. (B) Schematic diagram of mutant construction.
The six mutants were respectively fused in frame to the pGL4.10 luciferase reporter vector and named TGFBR1-Mut1, TGFBR1-Mut2, TGFBR1-Mut3, TGFBR1-Mut4,
TGFBR1-Mut5, and TGFBR1-Mut6. The bases A, T, C, and G at the sites were mutated to C, G, A, and T, respectively. (C) Dual luciferase assay indicating the binding sites
of C/EBPβ for TGFBR1 transcription in 293T cells (n= 3). Relative luciferase activity was normalized to Renilla and the TGFBR1-WT group. Values are shown as mean ± SD.
Normal distribution was confirmed by the Shapiro–Wilk test. All differences were analyzed using an unpaired t-test (two-tailed). P < 0.05 was considered statistically
significant. (D) Schematic diagram of the construction of the quadruple mutant plasmid. Based on the results presented in (C), four potential binding sites were mutated to
construct a quadruple mutant plasmid, which was named TGFBR1-4Mut.
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Figure EV12. AAV-C/EBPβ does not affect lipid profile.

(A) Representative IF staining of Flag (C/EBPβ, red), PECAM1 (green), and DAPI (blue) in arteries from AAV-Vector and AAV-CEBPB mice. Scale bar, 50 μm. (B) Plasma
total triglyceride levels in AAV-Vector and AAV-C/EBPβ mice (n= 7). (C) Plasma total cholesterol levels in AAV-Vector and AAV-C/EBPβ mice (n= 7). (D) Plasma LDL-
C levels in AAV-Vector and AAV-C/EBPβ mice (n= 7). Plasma levels of total triglyceride, total cholesterol, and LDL-C were measured after 8 weeks of HFD feeding.
Values are presented as mean ± SD. Statistical significance was determined by an unpaired t-test (two-tailed). P < 0.05 was considered statistically significant.
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Figure EV13. Clusters 2 and 5 represent different cell fates.

(A) Violin plot of selected marker genes from clusters 2 and 5. (B, C) Top 10 GO terms for cluster 2 (B) and cluster 5 (C). GO enrichment analysis was performed on DEGs
from each cluster relative to all other clusters. GO terms with the top two enrichment factors are marked on the graphs. (D, E) Top ten KEGG pathways present in cluster 2
(D) and cluster 5 (E) cells. KEGG enrichment analysis was performed on DEGs for each cluster relative to other clusters. KEGG pathways with the top two highest levels of
enriched components are marked on the graphs. (F) Monocle pseudotime trajectory analysis of cluster 5.
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