B=-35.55; P=2.15x10107 B=-44.57; P=3.96x10% B B eQTLon>1gene
500 1 Te .
= , = 21001 B eQTLon 1gene
€ 4001 : : = . |
5 sis : 5 1800. - _ B No eQTL
9 % 3001 & : ‘ 8 § i 2 ;
Q § s 91500{ «fs Sp 5
LS ool [ : | < 2 . : A CAD SNPs BP/HTN SNPs
% L - c - % 1200. a § 1 > 1
g w04 | = g | ,
0 | | . 9004 ! !
c/C A/C A/A c/C C/G G/G
rs17514846 genotype rs10995311 genotype ‘
B=-207.43; P=5.47x1024 B=-104.54; P=1.73x102!
< 10000+ | = e Stroke SNPs AAA SNPs
S S 600+
— O 8000 & 8
=3 S B 400/
O ¥ 6000- & N
QM © Q ©
£ £ 200-
o 4000/ o
= =
T T T 0-
A/A AG G/G ¢c ot TT
rs11149829 genotype rs11907011 genotype

Supplementary Figure 1. eQTL effects in VSMCs from SNPs associated with CAD, blood pressure/hypertension, AAA, or stroke
A. Scatter plots of gene expression accounts by genotype of selected SNPs and genes as examples. B. Percentages of SNPs associated with
CAD, blood pressure/hypertension (BP/HTN), abdominal aortic aneurysm (AAA), or stroke, that had eQTL effect on >1 gene, eQTL effect on
just 1 gene, or no eQTL effect, in VSMCs.
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Supplementary Figure 2. Representative results from ATAC-seq and DNA methylation analysis of vascular smooth muscle cells
Shown in the figure are data in the genomic region containing the genetic variant rs1894401 and the FES gene.
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Supplementary Figure 4. Representative results from vascular smooth muscle cell H3K27ac HiChIP-seq analysis
A. Figure shows that the CAD-associated variant rs1894401 is in an anchor (A1) and the FES gene 5'-region is in a linked anchor (A2).
B. Figure shows that the CAD-associated variant rs12817989 is an anchor (A1) and the FGD6 gene 5'-region in a linked anchor (A2).
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Supplementary Figure 5. Representative results of colocalization analyses

associated with CAD (A), hypertension (B), stroke (C), or AAA (D).

Scatter plots showing colocalization of GWAS signals with VSMC eQTL signals at selected representative loci
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Supplementary Figure 6. Gene ontology enrichment of CAD candidate causal genes
BP: biological processes; CC: cellular component; MF: molecular function; PW: pathway.
TGF: transforming growth factor.
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Supplementary Figure 7. Gene ontology enrichment of hypertension candidate causal genes

BP: biological processes; CC: cellular component; MF: molecular function; PW: pathway;
VEGF: vascular endothelial growth factor.
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Supplementary Figure 8. Gene ontology enrichment of AAA candidate causal genes
BP: biological processes; CC: cellular component; MF: molecular function; PW: pathway.
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Supplementary Figure 9. BCAR1 Knockdown decreases VSMC proliferation, SMARCA4 Knockdown increases VSMC proliferation, whilst CSNK2B
knockdown promotes VSMC migration
A. Results of BCAR1 reverse transcriptase polymerase chain reaction (RT-PCR, left, n=3 technical replicates) and proliferation assay (right, n=3 technical
replicates) of VSMCs transfected with either BCARI DsiRNA or control DsiRNA. B. Results of Western blotting (left) and proliferation assay (right, n=8
technical replicates) of VSMCs transfected with either SMARCA4 siRNA or control siRNA. Western blot image shown is a representative from 3
experiments. M, molecular weight marker. C. Results of CSNK2B RT-PCR (left, n=3 technical replicates) and migration assay (right, n=6 technical
replicates) of VSMCs transfected with either CSNK2B DsiRNA or control DsiRNA. A-C. Charts show mean +* standard deviation (error bars); P-values are

from two-sided t-test; source data are provided as a Source Data file.
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Supplementary Figure 10. Atherosclerotic lesions in male and female mice with and without Fes knockout
A. Results of en face Qil-red-O staining of aortae of male mice. B. Results of en face Qil-red-O staining of aortae
of female mice. Columns and error bars show mean * standard deviation; P-values are from two-sided Mann-
Whitney test; n=8 mice/group in A and n=5-8 mice/group in B.



A Heart rate B Blood pressure changes from baseline Blood pressure changes from baseline

in response to phenylephrine (5ug/kg) in response to phenylephrine (25pg/kg)
P=0.186
. 600 ’,i‘m‘ 30— 30— 20 P=0.442 .
c . 1 = —_ 1 —_
£ | o 2 7 ] ? | ? |
< 1 —még® T T ] ]
£ 4001 [ E 20- E 20 gzoi g 20
g J = - : : = A : . P=0.176
5 ] & ] o ] & ] o ] T
2 Q 2 L 2 1 o
© 200 5 10 S 104  P=0.460 5 10 S 10 I3
ot 1 % 1 loume 7 i 1 7 ] 0 ] m o
T 2 47 89, 2 8
] g (%) 1 o 1 Bl m " 1 o 1
T | J J rE' &l J J
0 0 0 = 0 0
Fes*/* Fes”- Fes** Fes’ Fes*/* Fes’ Fes** Fes’ Fes** Fes”-

Supplementary Figure 11. Baseline heart rates, and blood pressure changes from baseline in response to
phenylephrine treatment, of Fes*/* mice and Fes”- mice
Square symbols represent values from male mice whilst circle symbols represent values from female mice; columns and
error bars show mean * standard deviation; P-values are from two-sided Mann-Whitney test; n=4-7 mice per group.
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Supplementary Figure 12. Locus zoom plot of a coronary artery disease-associated locus on chromosome 15
The purple diamond symbol indicates the tagging single nucleotide polymorphism (SNP) rs17514846 that has been reported to
be associated with coronary artery disease in genome-wide association studies (PMID: 29212778, 26343387). Each colored circle
represents a SNP; the different colors indicate the different degrees of linkage disequilibrium (r2) with the tagging SNP as shown
in the legend . The Y-axis shows —log,, transformed P values for association with coronary artery disease.
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Supplementary Figure 13. Distributions and corrections of data from pooled CRISPR screen experiments

A. Data from vascular smooth muscle cell proliferation experiments. Left and middle panels: the baseline cell samples have similar
distributions, as do the proliferated cell samples. Right panel: data of baseline cell samples have high corrections (indicating high
reproductivity), as do data of proliferated cell samples. B. Data from vascular smooth muscle cell migration experiments. Left and middle
panels: data of non-migrated (Non-mig) cell samples have similar distributions, as do data of migrated (Mig) cell samples. Right panel: data
of non-migrated cell samples have high corrections (indicating high reproductivity), as do data of migrated cell samples.
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