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Extended Data Fig. 6 | Impact of macrophage expression of SPIC on the 
development of atherosclerosis in mice. a, Dotplot (n = 1 to 8) with mean  
(red bar) for common transcription factor (TF) binding motifs enriched in 
significant DEGs and their corresponding normalized enrichment score (NES) 
difference with nonsignificant DEGs. The order of the TFs corresponds to the 
mean of Padj value. Two-tailed proportion z-test performed then adjusted by 
Benjamini-Hochberg (BH) correction. SPIC is highlighted. Detailed information 
is provided in Supplementary Table 4. b, Barplot of selected 6 Gene Ontology 
(Biological Process) pathways for significant DEGs enriched in SPIC binding 
motifs. Gradient blue colour represents the padj values (one-sided Fisher exact 
test then adjusted by BH correction), and the size of the bar represents the 
number of genes that contribute to the corresponding pathways. Detailed 
information is provided in Supplementary Table 5. c, Ldlr−/− female mice were 

lethally irradiated and reconstituted with bone marrow (BM) from Lyz2Cre+/− 
Spicflox/flox mice (n = 27) and Lyz2Cre+/− Spicflox/+ controls (n = 22) (see Methods). 
After 5 weeks of recovery mice were put on cWD for 8 weeks to assess the role  
of myeloid-specific expression of SPIC on atherogenesis. Mean atherosclerotic 
plaque size in the aortic sinus of the 2 groups of mice is shown. d, Mean 
atherosclerotic plaque size in the en face aorta of the 2 groups of mice (n = 12 
Lyz2Cre+/− Spicflox/flox and n = 10 Lyz2Cre+/− Spicflox/+). e, Mean plasma total cholesterol 
levels at the end of the experiment (n = 24 Lyz2Cre+/− Spicflox/flox and n = 25 Lyz2Cre+/− 
Spicflox/+). f, Ldlr−/− female mice were lethally irradiated and reconstituted with 
Lyz2Cre+/− Spicflox/flox bone marrow. After recovery, mice were put on 6 weeks of 
cWD (n = 9) or 6 weeks iWD (n = 7). Mean atherosclerotic plaque size in the aortic 
sinus of the 2 groups of mice. Mean ± s.e.m.; two-tailed unpaired t-test (c-f).  
P values are indicated on the graphs.



Extended Data Fig. 7 | Time-dependent changes in the expression of 
prototypical genes associated with distinct arterial macrophage subsets 
in Ldlr−/− mice subjected to continuous western diet. a, A heatmap of selected 
markers for each macrophage subtype (Res = Resident; MacAIR/Trem2;  
IFN/Inflam = interferon/inflammatory) derived from analysis of the mouse 

public data set on scRNASeq of atherosclerotic lesions in Ldlr−/− mice subjected 
to various durations of continuous high fat diet (HFD). Hierarchical clustering 
is shown based on log2FoldChange. b, Barplot for three macrophage subtype 
proportions for each duration of continuous HFD.
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Extended Data Fig. 8 | See next page for caption.



Extended Data Fig. 8 | Deletion of LYVE1+ resident macrophages in 
atherosclerotic mice. a, Representative examples of staining for LYVE1, CD68, 
SMA and DAPI in arteries of Apoe−/− Csf1rflox/flox and Apoe−/− Lyve1Cre+/− Csf1rflox/flox 
mice. b, Quantification of adventitial LYVE1+ macrophages in the 2 groups of mice 
(n = 7 Csf1rflox/flox and n = 4 Lyve1Cre+/− Csf1rflox/flox). c, Plasma levels of total cholesterol 
at the end of the experiment in the different groups of mice fed on cWD for  
18 weeks (n = 15 Apoe−/− Csf1rflox/flox and n = 15 Apoe−/− Lyve1Cre+/− Csf1rflox/flox mice.  
d, Quantification of SMA+ area in lesion cap of the aortic sinus (n = 7 per group). 
e, Quantification of collagen I area in the plaques of the aortic sinus (n = 7 per 
group). Mean ± s.e.m.; two-tailed unpaired t-test (b-e). P values are indicated on 
the graphs. f, Representative photomicrographs (scale bar = 50 µm) of plaques 

stained with anti-CD68, DAPI, and TUNEL. g, Number of free apoptotic 
(TUNEL+DAPI+) cells in aortic lesions of Apoe−/− Csf1rflox/flox (n = 4) and Apoe−/− 
Lyve1Cre+wt Csf1rflox/flox (n = 5) were quantified (see Methods). Mean ± s.e.m.;  
two-tailed unpaired t-test. P values are indicated on the graphs. h, Experimental 
design. Csf1rflox/flox and Lyve1Cre+/− Csf1rflox/flox female mice were injected with AAV8- 
D377Y-mPCSK9 to induce hyperlipidaemia. The mice were then subjected to  
6 weeks of cWD or 6 weeks of iWD. Csf1rflox/flox mice (n = 8 cWD and n = 9 iWD), 
and Lyve1Cre+/− Csf1rflox/flox mice (n = 11 cWD and n = 11 iWD) (see Methods).  
i, Representative values of plasma cholesterol levels at the indicated time 
points. Mean ± s.e.m. (n = 5 per group).
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Extended Data Fig. 9 | Gene ontology enrichment analysis on 220 human 
coronary artery disease causal genes. Gene ontology enrichment analysis  
of biological processes (BP) was conducted on 220 coronary artery disease 
causal genes prioritized in Aragam et al.33. A total of 178 out of 220 causal  
genes contributed to the GO enrichment analysis, and 867 enriched BP were 
identified (see Supplementary Table 11). The most enriched pathways and their 

corresponding causal gene network are plotted here using cnetplot function  
in R. Significant differentially expressed genes in our RNASeq data of aortic 
macrophages from iWD vs cWD (see Supplementary Table 1) are shown here 
(red: upregulated in iWD, blue: downregulated in iWD). NRP1 is represented  
in the most enriched biological pathways, which are related to cell migration, 
actin filament organization, and vascular development.



Extended Data Fig. 10 | Deletion of NRP1 expression in myeloid cells of 
atherosclerotic mice. a, Experimental set up. LDL receptor-deficient (Ldlr−/−) 
male mice were lethally irradiated and reconstituted with Lyz2Cre+/− Nrp1flox/flox 
(Nrp1−/−) or Lyz2Cre+/− Nrp1+/+ (WT) bone marrow. After recovery, mice were  
put on a Western-type diet (WD) for 6 weeks (w) either continuously (cWD)  
or intermittently (iWD). b, Nrp1 gene expression by qPCR in peritoneal 
macrophages at the end of the experiment (n = 12 per group). Fold change is 
relative to Rplp0 (36B4) expression. c, Mean plasma total cholesterol levels at 

the end of the experiment in the 4 groups of mice (n = 8 cWD WT and Nrp−/−,  
n = 7 iWD WT, and n = 9 iWD Nrp−/−). d, Bone-marrow-derived macrophages were 
generated from Lyz2Cre+/− Nrp1+/+ (WT) and Lyz2Cre+/− Nrp1flox/flox mice and cultured 
with PKH26-labelled apoptotic Jurkat cells (see Methods). e, f, Quantification 
of the percentage of macrophages (M0 in e and M1 in f) with internalized 
apoptotic cells; two separate experiments with n = 3 biological replicates/group. 
Mean ± s.e.m.; two-tailed unpaired t-test. P values are indicated on the graphs.
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