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Supplemental Methods
Detailed Description of Cohorts Used
GeneBank Study:  The Cleveland Clinic GeneBank study is a single site sample repository generated from consecutive patients undergoing elective diagnostic coronary angiography or elective cardiac computed tomographic angiography with extensive clinical and laboratory characterization and longitudinal observation.  Subject recruitment occurred between 2001 and 2006.  Ethnicity was self-reported and information regarding demographics, medical history, and medication use was obtained by patient interviews and confirmed by chart reviews. All clinical outcome data were verified by source documentation.  Coronary artery disease (CAD) was defined as adjudicated diagnoses of stable or unstable angina, myocardial infarction (MI) (adjudicated definition based on defined electrocardiographic changes or elevated cardiac enzymes), angiographic evidence of ≥ 50% stenosis of one or more major epicardial vessel, and/or a history of known CAD (documented MI, CAD, or history of revascularization).  The GeneBank Study has been used previously for discovery and replication of novel genes and risk factors for atherosclerotic disease (1-4).  Serum and plasma MPO levels were measured in samples obtained upon entry into GeneBank.  All patients provided written informed consent prior to being enrolled in GeneBank and the study was approved by the Institutional Review Board of the Cleveland Clinic.
Coronary Artery Risk Development in Young Adults (CARDIA):  CARDIA is a longitudinal study of the evolution of coronary heart disease risk, started in 1985-86 in 5,115 African American and European American men and women, then aged 18-30 years (5).  The CARDIA sample was recruited at random during 1985-86 primarily from geographically based populations in Birmingham AL, Chicago IL, and Minneapolis MN and, in Oakland, CA, from the membership of the Kaiser-Permanente Health Plan.  Examinations after baseline were year 2 (1987-88, n=4624, 90% retention), year 5 (1990-91, n=4352, 85% retention), year 7 (1992-93, n=4086, 80% retention), year 10 (1995-96, n=3950, 79% retention), year 15 (2000-2001, n=3672, 74% retention) and year 20 (2005-06, n=3549, 72% retention).  Serum MPO activity levels were measured at the year 15 visit.  Written informed consent was obtained from participants at each examination and all study protocols were approved by the institutional review boards of the participating institutions.  For the present analysis, genotype data and serum MPO levels were available in 1509 subjects.

Cardiovascular Health Study (CHS):  The CHS is a population-based, observational study of risk factors for clinical and subclinical cardiovascular diseases (6). The study recruited participants 65 years and older from 4 US communities (Forsyth County, North Carolina; Sacramento County, California; Washington County, Maryland; and Pittsburgh, Pennsylvania) in 2 phases: 5201 participants from 1989 to 1990, and 687 (primarily African American participants) from 1992 to 1993.  CHS participants completed standardized clinical examinations and questionnaires at study baseline and at 9 annual follow-up visits.  Follow-up for clinical events occurs every 6 months.  Serum MPO activity was measured at cohort entry on 2667 European Americans.

Framingham Heart Study (FHS):  The FHS started in 1948 with 5209 randomly ascertained participants from Framingham, MA, who underwent biannual examinations to investigate cardiovascular disease and its risk factors (7).  In 1971, the Offspring cohort was recruited, comprised of 5124 children of the original cohort and the children’s spouses (8), followed by  the Third Generation cohort consisting of 4095 children of the Offspring cohort in 2002.  Serum MPO was measured in 2940 FHS participants of European ancestry at the seventh exam (1998-2001) of the Offspring cohort.
The MONItoring of trends and determinants in CArdiovascular disease/Cooperative Health Research in the Region of Augsburg (MONICA/KORA).  The MONICA/KORA study consists of a series of independent population-based epidemiological surveys of participants living in the region of Augsburg, Southern Germany (9) and was initially conducted to estimate the prevalence and distribution of cardiovascular risk factors among individuals aged 25 to 74 years as part of the World Health Organization MONICA project. All survey participants were residents of German nationality identified through the registration office and were examined in 1984/85 (S1), 1989/90 (S2) and 1994/95 (S3).  All participants underwent standardized examinations including blood withdrawals for serum/plasma and DNA isolation.
The Gutenberg Health Study (GHS): The GHS was initiated in 2007 as a community-based, prospective cohort study with participants between the age 35 and 74 years (10).  All participants were randomly drawn from the local registry offices in the city of Mainz and the district of Mainz-Bingen.  The sample was stratified according to sex (50% women) and in equal number for decades of age.  A large variety of non-invasive cardiovascular phenotypes have been assessed and blood samples were drawn for biomarker measurements and genetic analyses.  Genetic analysis was conducted in 3463 individuals in 2008 (GHS I) and 1439 individuals in 2009 (GHS II). The present analysis was based on 2,996 (GHS I) and 1,178 (GHS II) subjects (total n=4174) on whom plasma MPO measurements and GWAS data were available.  All participants gave written consent.  
The LURIC Study:  The Ludwigshafen Risk and Cardiovascular Health (LURIC) study includes consecutive white patients of Caucasian origin (17 to 92 years of age) hospitalized for coronary angiography between June 1997 and May 2001 (11).  Clinical indications for angiography were chest pain or non-invasive tests consistent with myocardial ischemia.  To limit clinical heterogeneity, individuals suffering from acute illness other than acute coronary syndromes, chronic non cardiac diseases and a history of malignancy within the five past years were excluded.  The present study includes data of 2894 participants for whom genotyping data and plasma MPO levels were available.  The study was approved by the ethics review committee at the “Landesärztekammer Rheinland-Pfalz” and written informed consent was obtained from each of the participants.
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Supplemental Table 1.  Detailed Description of Genotyping Data Prior to Imputation for the Cohorts in this Study.
	Cohort
	Ethnicity
	Genotype platform
	Genotype calling
	Sample call  rate
	SNP call rate
	HWE  p-value
	MAF cutoff
	# of Genotyped SNPs (Imputation Software)
	Analysis Package

	GeneBank
	European
	Affymetrix 6.0
	Birdseed
	0.97
	0.95
	1.0x10-4
	0.01
	562,554 (Mach 1.0.16)
	PLINK

	CHS
	European
European
AA
	Illumina 370 CNV

IBCv2

IBCv2
	Beadstudio

Beadstudio

Beadstudio
	0.95

0.95

0.95
	0.97

0.95

0.95
	1.0x10-5
1.0x10-5
none
	*

none

none
	306,655 (BIMBAM 0.99)

46,423 (N/A)

47,046 (N/A)
	R v2.12

PLINK

PLINK

	FHS
	European
European
	Affymetrix 500K

IBCv2
	BRLMM

Beadstudio
	0.97

0.95
	0.95

0.95
	1.0x10-6 

1.0x10-5
	0.01

none
	378,163 (MACH 1.0.15)

46,930
	R kinship

GWAF

	CARDIA
	European
European
AA
	Affymetrix 6.0

IBCv2

IBCv2
	Birdseed/BEAGLECALL

Beadstudio

Beadstudio
	0.98
0.95

0.95
	0.95
0.95

0.95
	1.0x10-4

1.0x10-5
none
	0.02
none
none
	578,568 (Beagle 3.2)

46,506 (N/A)

46,346 (N/A)
	ProbABEL

PLINK

PLINK

	MONICA/KORA
	European
	IBCv2
	Beadstudio
	0.95
	0.90
	1.0x10-7
	none
	45,707 (N/A)
	PLINK

	GHS I
	European
	Affymetrix 6.0
	Birdseed
	0.97
	0.98
	1.0x10-4
	0.01
	662,405 (IMPUTE2)
	R v2.12

	GHS II
	European
	Affymetrix 6.0
	Birdseed
	0.97
	0.98
	1.0x10-4
	0.01
	673,914 (IMPUTE2)
	R v2.12

	LURIC1
	European
	Affymetrix 500K
	BRLMM
	0.95
	0.95
	1.0x10-6
	none
	393,157 (MACH)
	PLINK

	LURIC2
	European
	Affymetrix 6.0
	Birdseed
	0.95
	0.95
	1.0x10-6
	none
	893,909 (MACH)
	PLINK


AA, African American. All cohorts imputed SNPs according to NCBI Build 36 coordinates.
*SNPs without observed heterozygotes were excluded.

Supplemental Table 2.  Characteristics of Loci Demonstrating Association with Serum MPO in GWAS of Subjects with European Ancestry.
	SNP (Nearest Gene)
	Parameter
	GeneBank

(n=2189)
	CHS

(n=2667)
	FHS

(n=2940)
	CARDIA

(n=1509)
	Combined

(n=9305)

	
	Effect Allele (Frequency)
	A (0.22)
	A (0.24)
	A (0.24)
	A (0.23)
	A (0.23)

	rs800292 (CFH)
	Beta (SE)
	-0.11 (0.03)
	-0.21 (0.02)
	-0.07 (0.02)
	-0.23 (0.03)
	-0.15 (0.01)

	
	p-value
	0.0003
	2.60x10-30
	9.71x10-5
	2.33x10-17
	4.89x10-41

	
	Effect Allele (Frequency)
	C (0.26)
	C (0.31)
	C (0.26)
	C (0.25)
	C (0.27)

	rs3134931 (C2-NOTCH4)
	Beta (SE)
	0.05 (0.03)
	0.06 (0.02)
	0.07 (0.02)
	0.09 (0.04)
	0.05 (0.01)

	
	p-value
	0.08
	0.0006
	0.00026
	0.02
	1.49x10-08

	
	Effect Allele (Frequency)
	A (0.12)
	A (0.12)
	A (0.12)
	C (0.91)
	A (0.11)

	rs6042507 (SIRPB2)
	Beta (SE)
	-0.03 (0.04)
	-0.13 (0.03)
	-0.07 (0.02)
	0.12 (0.06)
	-0.09 (0.02)

	
	p-value
	0.50
	5.55x10-7
	0.0035
	0.03
	4.30x10-08

	
	Effect Allele (Frequency)
	C (0.40)
	C (0.38)
	C (0.40)
	C (0.39)
	C (0.39)

	rs2144300 (GALNT2)
	Beta (SE)
	-0.03 (0.03)
	-0.08 (0.02)
	-0.03 (0.02)
	-0.04 (0.02)
	-0.05 (0.01)

	
	p-value
	0.28
	1.51x10-6
	0.09
	0.09
	2.52x10-6

	
	Effect Allele (Frequency)
	G (0.32)
	G (0.35)
	G (0.33)
	G (0.35)
	G (0.33)

	rs1390943 (ATP6V1B2-

LZTS1)
	Beta (SE)
	-0.07 (0.03)
	-0.08 (0.02)
	-0.02 (0.02)
	-0.04 (0.02)
	-0.05 (0.01)

	
	p-value
	0.01
	3.13x10-6
	0.33
	0.09
	9.38x10-7


Units for betas are natural log transformed circulating MPO levels in pmol/L.

Supplemental Table 3.  Previously Identified SNPs at the CFH Locus that Demonstrate Association with Serum MPO Levels.
	SNP
	Position
	Nearest Gene
	Previously Reported Association
	p-value 
	*Conditioned p-value

	rs800292
	194908856
	CFH
	AMD
	4.89x10-41
	--

	rs1329424
	194912799
	CFH
	AMD
	2.71x10-24
	1.06x10-6

	rs1061170
	194925860
	CFH
	AMD
	1.18x10-18
	2.66x10-6

	rs10737680
	194946078
	CFH
	AMD
	1.40x10-30
	5.30x10-6

	rs6677604
	194953541
	CFH
	IgA nephropathy
	0.31
	9.48x10-5

	rs1410996
	194963556
	CFH
	AMD
	2.58x10-30
	7.04x10-6

	rs380390
	194967674
	CFH
	AMD
	1.31x10-23
	1.07x10-5

	rs1329428
	194969433
	CFH
	AMD
	4.61x10-30
	7.70x10-6

	rs426736
	195027040
	CFHR3
	Meningococcal disease
	0.151
	0.54


SNP position along chromosome 1 is provided according to NCBI build 36 coordinates.  AMD, age-related macular degeneration. *conditioned on rs800892.  LD (r2) values between each listed SNP is shown in the figure below.
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Supplemental Table 4.  Characteristics of Loci Demonstrating Association with Serum MPO in Gene-Centric Analyses of Subjects with European Ancestry.
	SNP (Nearest Gene(s))
	Parameter
	CHS

(n=3085)
	FHS

(n=2660)
	CARDIA

(n=1262)
	MONICA/KORA

(n=1328)
	Combined

(n=8335)

	
	Effect Allele (Frequency)
	G (0.23)
	G (0.22)
	G (0.22)
	G (0.22)
	G (0.22)

	rs6680396 (CFH)
	Beta (SE)
	-0.23 (0.02)
	-0.08 (0.02)
	-0.23 (0.03)
	-0.05 (0.02)
	-0.13 (0.01)

	
	p-value
	5.10x10-36
	0.000045
	4.10x10-15
	0.01
	6.65x10-43

	
	Effect Allele (Frequency)
	C (0.041)
	C (0.043)
	C (0.042)
	C (0.049)
	C (0.044)

	rs9332739 (C2)
	Beta (SE)
	-0.18 (0.04)
	-0.13 (0.04)
	-0.21 (0.06)
	-0.03 (0.04)
	-0.12 (0.02)

	
	p-value
	5.30x10-6
	0.00061
	0.00098
	0.37
	4.83x10-10

	
	Effect Allele (Frequency)
	T (0.012)
	T (0.011)
	T (0.008)
	T (0.024)
	T (0.014)

	rs28730837 (MPO)
	Beta (SE)
	-0.23 (0.07)
	-0.29 (0.08)
	-0.29 (0.14)
	-0.27 (0.05)
	-0.27 (0.04)

	
	p-value
	0.00097
	0.00012
	0.04
	5.65x10-7
	5.21x10-12

	
	Effect Allele (Frequency)
	C (0.007)
	C (0.011)
	C (0.010)
	C (0.002)
	C (0.007)

	rs35897051 (MPO)
	Beta (SE)
	-0.15 (0.10)
	-0.30 (0.09)
	-0.69 (0.14)
	-0.26 (0.18)
	-0.31 (0.06)

	
	p-value
	0.12
	0.00041
	8.10x10-8
	0.14
	3.32x10-8

	
	Effect Allele (Frequency)
	T (0.36)
	T (0.36)
	T (0.37)
	T (0.38)
	T (0.36)

	rs8081967 (TRIM37)
	Beta (SE)
	-0.03 (0.02)
	-0.04 (0.02)
	-0.04 (0.03)
	-0.07 (0.02)
	-0.05 (0.01)

	
	p-value
	0.10
	0.015
	0.09
	1.11x10-5
	2.13x10-6

	
	Effect Allele (Frequency)
	C (0.39)
	C (0.39)
	C (0.39)
	C (0.41)
	C (0.39)

	rs2144300 (GALNT2)
	Beta (SE)
	-0.06 (0.02)
	-0.03 (0.02)
	-0.05 (0.03)
	-0.03 (0.02)
	-0.04 (0.01)

	
	p-value
	0.000016
	0.10
	0.03
	0.03
	2.52x10-7


Units for betas are natural log transformed circulating MPO levels in pmol/L.

Supplemental Table 5.  Characteristics of Loci Demonstrating Association with Serum MPO in Gene-Centric Analyses of African American Subjects.
	SNP (Nearest Gene)
	Parameter
	CHS

(n=643)
	CARDIA

(n=1047)
	Combined

(n=1690)

	
	Effect Allele (Frequency)
	A (0.30)
	A (0.28)
	A (0.29)

	rs505102 (CFH)
	Beta (SE)
	0.12 (0.04)
	0.16 (0.03)
	0.15 (0.03)

	
	p-value
	0.0027
	6.50x10-7
	1.05x10-8

	
	Effect Allele (Frequency)
	A (0.25)
	A (0.18)
	A (0.22)

	rs2814778 (DARC)
	Beta (SE)
	0.09 (0.06)
	0.28 (0.05)
	0.21 (0.04)

	
	p-value
	0.13
	1.0x10-8
	6.48x10-8

	
	Effect Allele (Frequency)
	C (0.15)
	C (0.014)
	C (0.014)

	rs9332739 (C2)
	Beta (SE)
	-0.22 (0.15)
	-0.30 (0.12)
	-0.27 (0.09)

	
	p-value
	0.15
	0.01
	0.0045

	
	Effect Allele (Frequency)
	T (0.003)
	T (0.003)
	T (0.003)

	rs28730837 (MPO)
	Beta (SE)
	-0.15 (0.32)
	-0.50 (0.24)
	-0.37 (0.19)

	
	p-value
	0.65
	0.04
	0.061


Units for betas are natural log transformed circulating MPO levels in pmol/L.
Supplemental Table 6.  Characteristics of Loci Demonstrating Association with Plasma MPO Levels in GWAS of Subjects with European Ancestry.
	SNP (Nearest Gene(s))
	Parameter
	CCF

(n=2191)
	GHS I

(n=2996)
	GHS II

(n=1178)
	LURIC1

(n=794)
	LURIC2

(n=2100)
	Combined

(n=9260)

	rs6503905 (C17orf7)
	Effect Allele (Frequency)
	A (0.35)
	G (0.63)
	G (0.64)
	A (0.38)
	A (0.38)
	A (0.37)

	
	Beta (SE)
	-0.05 (0.03)
	0.06 (0.01)
	0.08 (0.02)
	-0.14 (0.05)
	-0.05 (0.03)
	-0.06 (0.01)

	
	p-value
	0.07
	1.93x10-7
	1.98x10-5
	0.0087
	0.06
	2.94x10-12

	rs2680701 (RNF43)
	Effect Allele (Frequency)
	A (0.18)
	G (0.81)
	G (0.82)
	A (0.22)
	A (0.19)
	G (0.81)

	
	Beta (SE)
	0.02 (0.04)
	-0.06 (0.01)
	-0.07 (0.02)
	0.07 (0.06)
	0.13 (0.03)
	-0.06 (0.01)

	
	p-value
	0.67
	8.39x10-7
	0.0029
	0.23
	0.00014
	4.98x10-10

	rs9911753 (PPM1E)
	Effect Allele (Frequency)
	G (0.39)
	G (0.41)
	G (0.41)
	G (0.34)
	G (0.39)
	G (0.40)

	
	Beta (SE)
	-0.03 (0.03)
	-0.04 (0.01)
	-0.07 (0.02)
	-0.11 (0.05)
	-0.05 (0.03)
	-0.05 (0.01)

	
	p-value
	0.30
	1.89x10-5
	8.13x10-6
	0.04
	0.05
	1.51x10-9

	rs12940923 (MPO-BZRAP1)
	Effect Allele (Frequency)
	T (0.16)
	T (0.15)
	T (0.15)
	T (0.17)
	T (0.16)
	T (0.15)

	
	Beta (SE)
	0.01 (0.04)
	0.06 (0.01)
	0.08 (0.02)
	0.07 (0.06)
	0.13 (0.04)
	0.07 (0.01)

	
	p-value
	0.80
	5.96x10-6
	0.0019
	0.30
	0.00014
	3.85x10-9

	rs12049351 (ABCB10- TAF5L-URB2-GALNT2)
	Effect Allele (Frequency)
	G (0.22)
	G (0.21)
	G (0.21)
	G (0.22)
	G (0.22)
	G (0.21)

	
	Beta (SE)
	0.06 (0.03)
	0.05 (0.01)
	0.05 (0.02)
	0.09 (0.06)
	0.02 (0.03)
	0.05 (0.01)

	
	p-value
	0.06
	2.93x10-5
	0.01
	0.12
	0.55
	1.08x10-6


Units for betas are natural log transformed circulating MPO levels in pmol/L.

Supplemental Table 7.  Results of Conditional Analysis for SNPs Significantly Associated with Plasma MPO Levels.
	SNP
	rs12940923
	rs2680701
	rs9911753
	rs6503905

	rs12940923*
	--
	0.01
	6.13x10-6
	9.07x10-9

	rs2680701*
	0.11
	--
	3.98x10-5
	7.38x10-5

	rs9911753*
	1.46x10-5
	1.26x10-5
	--
	0.00016

	rs6503905*
	8.22x10-6
	7.22x10-6
	0.09
	--


Results are shown as p-values for the association of each SNP with plasma MPO levels, conditioned on the other SNPs (denoted by an asterix).  LD (r2) values between each listed SNP is shown in the figure below.
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Supplemental Table 8.  Comparison of Loci Demonstrating Association with Decreased Circulating MPO Levels in Subjects with European Ancestry.
	
	
	
	
	
	Serum MPO Levels
	Plasma MPO Levels

	Locus (Nearest Gene(s))
	*SNP
	Analysis
	Effect/Other Allele
	EAF
	n
	Direction
	p-value
	n
	Direction
	p-value

	1q31.3 (CFH)
	rs800292
	GWAS
	A/G
	0.23
	9305
	----
	4.89x10-41
	9260
	++--+
	0.82

	6p21.32 (NOTCH4)
	rs3134931
	GWAS
	T/C
	0.73
	9305
	----
	1.49x10-08
	9260
	++-+-
	0.28

	20p13 (SIRPB2)
	rs6042507
	GWAS
	A/C
	0.11
	9305
	----
	4.30x10-08
	9260
	-+-
	0.52

	1q42.13 (GALNT2)
	rs2144300
	GWAS
	C/T
	0.39
	9305
	----
	2.52x10-6
	9260
	-+---
	0.57

	8p21.3 (ATP6V1B2-LZTS1)
	rs1390943
	GWAS
	G/T
	0.33
	9305
	----
	9.38x10-7
	9260
	+---+
	0.94

	1q31.3 (CFH)
	rs6680396
	IBC
	G/A
	0.22
	8335
	----
	6.65x10-43
	9260
	--++-
	0.91

	6p21.32 (C2)
	rs9332739
	IBC
	C/G
	0.044
	8335
	----
	4.83x10-10
	9260
	+--++
	0.30

	17q22 (TRIM37)
	rs8081967
	IBC
	T/C
	0.36
	8335
	----
	2.13x10-6
	9260
	-----
	4.02x10-7

	1q42.13 (GALNT2)
	rs2144300
	IBC
	C/T
	0.39
	8335
	----
	2.52x10-7
	9260
	-+---
	0.57

	17q22 (C17orf71)
	rs6503905
	GWAS
	A/G
	0.37
	9305
	----
	0.0006
	9260
	-----
	2.94x10-12

	17q22 (RNF43)
	rs2680701
	GWAS
	G/A
	0.81
	9305
	----
	0.0094
	9260
	-----
	4.98x10-10

	17q22 (PPM1E)
	rs9911753
	GWAS
	G/A
	0.39
	9305
	----
	3.99x10-5
	9260
	-----
	1.51x10-9

	17q22 (MPO-BZRAP1)
	rs12940923
	GWAS
	A/T
	0.84
	9305
	-+--
	0.060
	9260
	-----
	3.85x10-9

	1q42.13 (ABCB10-TAF5L-URB2-GALNT2)
	rs12049351
	GWAS
	C/G
	0.79
	9305
	----
	0.0008
	9260
	-----
	1.08x10-6


*Association results are shown for only those SNPs that were available in the serum MPO GWAS/IBCv2 and plasma MPO GWAS datasets.  Effect allele refers to the allele that lowers MPO levels.  EAF, effect allele frequency.
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