Supplementary Table 1.  Description of participants in Discovery and UK Biobank datasets
	 
	Discovery data (severe CAD)
	Discovery data (multivessel CAD)
	UK Biobank data

	 
	Total (N=2,956)
	Total (N=2,981)
	Total (N=29,970)

	CAD
	
	
	

	Cases
	1056 (35.7%)
	1499 (50.3%)
	14,985 (50.0%)

	Controls
	1899 (64.3%)
	1482 (49.7%)
	14,985 (50.0%)

	Gender
	
	
	

	Female
	826 (28.0%)
	837 (28.1%)
	6,772 (22.6%)

	Male
	2129 (72.0%)
	2144 (71.9%)
	23,198 (77.4%)

	Age
	62.25 (0.20)
	62.20 (0.21)
	61.91 (0.03)

	
	
	
	


Data are mean values ± SE (standard error) and count followed by percentage.

Supplementary Table 2.  Summary of odds ratios (ORs) for genetic associations of the 14 CAD SNPs with severe CAD, multivessel CAD, and CAD in UK biobank compared to literature findings.
	Literature


	Chr
	Gene (within/nearby)
	SNP
	A1
	A2
	Alleles
	Severe CAD
	Multivessel CAD 
	CAD in UK biobank

	
	OR
	P
	Alleles
	
	
	
	
	
	
	OR
	P
	OR
	P
	OR
	P

	Hager et al. 2012 [2]
	1.43
	1.40E-06
	C>T
	2
	TNS1
	rs890049
	T
	C
	C>T
	1.21
	1.00E-03
	1.13
	2.60E-02
	-
	-

	Aceves-Ramírez, et al. 2022 [3]
	1.33
	0.03
	G>A
	2
	APOB
	rs673548
	A
	G
	G>A
	1.17
	1.20E-02
	-
	-
	-
	-

	Hager et al. 2012[2]
	1.62
	7.41E-05
	A>G
	5
	CDH6
	rs4535467
	A
	G
	A>G
	1.27
	1.04E-09
	-
	-
	-
	-

	Koyama et al, 2020 [5]
	Beta= 0.132
	1.8E-42
	A>G
	6
	PHACTR1
	rs9349379
	G
	A
	A>G
	1.44
	1.00E-03
	1.38
	1.30E-02
	1.16
	1.16E-19

	Hager et al. 2012 [2]
	0.63
	1.70E-05
	T>C
	6
	LOC105378146
	rs6455455
	T
	C
	C>T
	1.26
	7.00E-03
	-
	-
	-
	-

	Hager et al. 2012 [2]
	1.33
	1.10E-04
	T>C
	7
	MACC1-ITGB8
	rs206184
	T
	C
	C>T
	0.81
	3.00E-04
	0.87
	4.80E-02
	-
	-

	Hager et al. 2012 [2]
	1.40
	3.09E-05
	A>G
	7
	MACC1-ITGB8
	rs6974002
	G
	A
	A>G
	1.25
	4.00E-04
	
	
	-
	-

	Hager et al. 2012 [2]
	0.51
	3.94E-08
	C>T
	10
	-
	rs11186734
	T
	C
	C>T
	0.74
	4.00E-03
	0.82
	4.80E-02
	-
	-

	Hager et al. 2012[2]
	1.55
	7.28E-05
	G>T
	11
	NTM
	rs1543121
	T
	G
	G>T
	1.27
	7.00E-03
	-
	-
	-
	-

	Hager et al. 2012 [2]
	1.72
	6.71E-06
	A>C
	12
	KCNC2
	rs7964864
	C
	A
	A>C
	1.55
	8.71E-06
	-
	-
	-
	-

	Nelson, et al. 2017 [6]
	1.04
	2.40E-05
	T>C
	12
	LRP1
	rs11172113
	C
	T
	T>C
	1.16
	1.90E-02
	1.13
	3.80E-02
	-
	-

	Hager et al. 2012 [2]
	1.52
	2.85E-04
	C>T
	13
	FGF14
	rs7995765
	T
	C
	C>T
	1.33
	2.00E-03
	1.29
	3.00E-03
	-
	-

	Hager et al. 2012 [2]
	1.409
	.41E-03
	A>G
	13
	FGF14
	rs9805437
	G
	A
	A>G
	1.25
	9.00E-03
	
	-
	
	

	Howson, et al. 2017  [7]
	0.94
	0.022
	C>T
	19
	APOC1/APOE
	rs445925
	T
	C
	C>T
	0.65
	9.00E-03
	0.72
	4.00E-02
	0.87
	7.72E-08


CAD: coronary artery disease. Severe CAD: patients characterized by >70% stenosis. Multivessel CAD: patients with >50% stenosis in at least two vessels of the 4 main coronary vessels. SNP: single nucleotide polymorphism.  CHR: chromosome. A1:  Alternate allele. A2: reference allele. OR: odd ratio. P: P-value. ORs are adjusted for age and sex. CAD in the UK Biobank: patients with ICD-10 code I25, indicative of Coronary Artery Disease, and having undergone either aortocoronary bypass graft surgery (Z95.1) or coronary angioplasty implant and graft (Z95.5), resulting in a total of 14,985 CAD cases.
Supplementary Table 3. PHACTR1 and APOC1/APOE SNPs associated with severe CAD in all age groups, patients aged >65 years and patients aged ≤65 years.

	Subjects
	SNP
	Gene
	A1
	A2
	F_A
	F_U
	OR
	L95
	U95
	P
	BONF
	FDR_BH

	All
	rs9349379#
	PHACTR1
	G
	A
	0.41
	0.34
	1.44
	1.28
	1.62
	1.04E-09
	4.25E-08
	4.25E-08

	All
	rs445925#
	APOC1/APOE
	A
	G
	0.09
	0.13
	0.65
	0.47
	0.90
	9.00E-03
	4.03E-01
	3.70E-02

	Age≤65
	rs9349379$
	PHACTR1
	G
	A
	0.42
	0.35
	1.46
	1.26
	1.69
	5.64E-07
	1.13E-06
	1.13E-06

	Age≤65
	rs445925$
	APOC1/APOE
	A
	G
	0.09
	0.12
	0.69
	0.46
	1.03
	7.00E-02
	1.44E-01
	7.20E-02

	Age>65
	rs9349379$
	PHACTR1
	G
	A
	0.40
	0.34
	1.35
	1.12
	1.62
	2.00E-03
	3.60E-03
	3.60E-03

	Age>65
	rs445925$
	APOC1/APOE
	A
	G
	0.08
	0.13
	0.63
	0.38
	1.04
	7.00E-02
	1.43E-01
	7.16E-02


CAD: coronary artery disease. Severe CAD: patients characterized by >70% stenosis. SNP: single nucleotide polymorphism. A1:  Alternate allele. A2: reference allele. F_A: allele frequency of affected group (cases). F_U: allele frequency of the unaffected group (controls). OR: odd ratio. L95 and U95: lower and upper limits of the 95% confidence interval for the OR estimate. P: p-value. $: ORs adjusted for sex. #: ORs adjusted for sex and age. ORs were adjusted for multiple testing.

Supplementary Table 4. PHACTR1 and APOC1/APOE SNPs associated with multivessel CAD in all age groups, patients aged >65 years and patients aged ≤65 years.
	Subjects
	SNP
	Gene
	A1
	A2
	F_A
	F_U
	OR
	L95
	U95
	P
	BONF
	FDR_BH

	All
	rs9349379#
	PHACTR1
	G
	A
	0.42
	0.36
	1.38
	1.24
	1.54
	1.46E-08
	2.04E-07
	2.04E-07

	All
	rs445925#
	APOC1/APOE
	A
	G
	0.09
	0.12
	0.72
	0.52
	0.98
	4.00E-02
	5.07E-01
	7.50E-02

	Age≤65
	rs9349379$
	PHACTR1
	G
	A
	0.43
	0.36
	1.40
	1.21
	1.61
	6.48E-06
	1.30E-05
	1.30E-05

	Age≤65
	rs445925$
	APOC1/APOE
	A
	G
	0.08
	0.12
	0.65
	0.43
	0.98
	4.00E-02
	8.40E-02
	4.20E-02

	Age>65
	rs9349379$
	PHACTR1
	G
	A
	0.40
	0.35
	1.30
	1.10
	1.54
	2.00E-03
	4.25E-03
	4.25E-03

	Age>65
	rs445925$
	APOC1/APOE
	A
	G
	0.09
	0.11
	0.82
	0.51
	1.32
	4.00E-01
	8.30E-01
	4.15E-01


CAD: coronary artery disease. Multivessel CAD: patients with CAD in at least two vessels of the 4 main coronary vessels. SNP: single nucleotide polymorphism. A1:  Alternate allele. A2: reference allele. F_A: allele frequency of affected group (cases). F_A: allele frequency of affected group (cases). F_U: allele frequency of the unaffected group (controls). OR: odd ratio. L95 and U95: lower and upper limits of the 95% confidence interval for the OR estimate. P: p-value. $: ORs adjusted for sex. #: ORs adjusted for sex and age. ORs were adjusted for multiple testing.

Supplementary Table 5. PHACTR1 and APOC1/APOE SNPs associated with severe CAD in the UK Biobank in all age groups, patients aged >65 years and patients aged ≤65 years. 
	
	Gene
	SNP
	A1
	A2
	F_A
	F_U
	OR
	L95
	U95
	P
	BONF
	FDR_BH

	All
	PHACTR1
	rs9349379#
	G
	A
	0.44
	0.40
	1.16
	1.13
	1.20
	1.16E-19
	3.49E-19
	3.49E-19

	All
	APOC1/APOE
	rs445925#
	A
	G
	0.10
	0.11
	0.87
	0.82
	0.91
	7.72E-08
	2.32E-07
	1.16E-07

	
	
	
	
	
	 
	 
	
	
	
	
	
	

	Age ≤65
	PHACTR1
	rs9349379$
	G
	A
	0.44
	0.40
	1.17
	1.12
	1.21
	8.32E-15
	2.50E-14
	2.50E-14

	Age ≤65
	APOC1/APOE
	rs445925$
	A
	G
	0.10
	0.11
	0.86
	0.80
	0.91
	1.50E-06
	4.51E-06
	2.25E-06

	
	
	
	
	
	 
	 
	
	
	
	
	
	

	Age >65
	PHACTR1
	rs9349379$
	G
	A
	0.44
	0.41
	1.15
	1.09
	1.23
	3.36E-06
	9.00E-04
	9.00E-04

	Age >65
	APOC1/APOE
	rs445925$
	A
	G
	0.10
	0.11
	0.89
	0.80
	0.98
	1.34E-02
	9.30E-03
	4.70E-03



SNPs: single nucleotide polymorphisms. A1:  Alternate allele. A2: reference allele.  F_A: allele frequency of affected group (cases). F_U: allele frequency of the unaffected group (controls). P: P-value. OR: odd ratio. L95 and U95: lower and upper limits of the 95% confidence interval for the OR estimate. $: ORs adjusted for sex. #: ORs adjusted for sex and age. ORs were adjusted for multiple testing. 

Supplementary Table 6. eQTL associations of PHACTR1 and APOE SNPs with gene expression in various tissues. 
	Gene Symbol
	ncode ID
	Variant ID
	SNP ID
	P-Value
	NES
	Tissue

	PHACTR1
	ENSG00000112137.17
	chr6_12903725_A_G
	rs9349379
	8.00E-42
	-0.34
	Artery - Tibial

	PHACTR1
	ENSG00000112137.17
	chr6_12903725_A_G
	rs9349379
	3.00E-09
	-0.39
	Artery - Coronary

	APOE
	ENSG00000112137.17
	chr6_12903725_A_G
	rs1160985
	0.000013
	-0.23
	Heart - Atrial Appendage

	APOE
	ENSG00000112137.17
	chr6_12903725_A_G
	rs760136
	0.000013
	-0.23
	Heart - Atrial Appendage

	APOE
	ENSG00000130203.9
	chr19_44912383_G_A
	rs445925
	1.70E-11
	-0.28
	Skin - Not Sun Exposed

	APOE
	ENSG00000130203.9
	chr19_44912383_G_A
	rs445925
	0.000014
	-0.19
	Skin - Sun Exposed


NES (Normalized Effect Size): Indicates the direction and magnitude of gene expression change associated with the SNP. Negative NES values signify reduced gene expression, while positive values indicate increased expression.
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