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Description automatically generated]Supplemental Figure 1. Flow diagram showing the sampling scheme for the study.
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Supplemental Figure 2. Correlation matrix for the eight Protein EpiScores associated with invasive breast cancer risk.
	Supplemental Table 1. Comparison of Protein EpiScore associations with invasive breast cancer events, adjusted for breast cancer risk factors versus not

	
	Full Model
	
	Simple Model

	Protein EpiScore
	HR
	LowerCL
	UpperCL
	raw_p
	fdr_p
	
	HR
	LowerCL
	UpperCL
	raw_p
	fdr_p

	cxcl9
	0.81
	0.69
	0.94
	0.01
	0.27
	
	0.83
	0.73
	0.94
	0.00
	0.06

	cd48antigen
	0.82
	0.72
	0.95
	0.01
	0.27
	
	0.85
	0.76
	0.95
	0.00
	0.08

	granzymea
	0.83
	0.73
	0.95
	0.01
	0.27
	
	0.88
	0.79
	0.98
	0.02
	0.15

	F7
	0.85
	0.75
	0.97
	0.02
	0.37
	
	0.82
	0.74
	0.91
	0.00
	0.03

	cd163
	0.85
	0.75
	0.97
	0.02
	0.37
	
	0.89
	0.80
	0.99
	0.03
	0.20

	ly9
	0.85
	0.73
	0.98
	0.02
	0.37
	
	0.94
	0.85
	1.04
	0.24
	0.55

	igfbp4
	1.18
	1.02
	1.37
	0.02
	0.37
	
	1.17
	1.06
	1.30
	0.00
	0.05

	fcgr3a
	0.86
	0.74
	0.98
	0.03
	0.37
	
	0.87
	0.78
	0.97
	0.01
	0.15

	cxcl11soma
	0.87
	0.76
	0.99
	0.04
	0.40
	
	0.89
	0.80
	0.98
	0.02
	0.19

	vcam1
	0.86
	0.75
	0.99
	0.04
	0.40
	
	0.91
	0.82
	1.02
	0.10
	0.43

	SELL
	0.87
	0.76
	1.00
	0.04
	0.44
	
	0.85
	0.76
	0.94
	0.00
	0.05

	cxcl10soma
	0.88
	0.76
	1.01
	0.06
	0.49
	
	0.90
	0.81
	1.01
	0.06
	0.35

	lgals3bp
	0.88
	0.76
	1.01
	0.07
	0.49
	
	0.93
	0.84
	1.03
	0.18
	0.49

	galectin4
	0.88
	0.76
	1.01
	0.07
	0.49
	
	0.95
	0.85
	1.07
	0.40
	0.69

	ccl11
	1.16
	0.99
	1.36
	0.06
	0.49
	
	1.09
	0.98
	1.20
	0.11
	0.43

	gzma
	0.89
	0.78
	1.01
	0.06
	0.49
	
	0.94
	0.85
	1.03
	0.19
	0.49

	pigr
	1.16
	0.98
	1.37
	0.08
	0.49
	
	1.04
	0.94
	1.14
	0.45
	0.72

	eselectin
	1.13
	0.97
	1.33
	0.12
	0.50
	
	1.08
	0.96
	1.22
	0.18
	0.49

	rarres2
	1.12
	0.97
	1.31
	0.13
	0.50
	
	1.24
	1.09
	1.40
	0.00
	0.03

	ccl22
	1.15
	0.98
	1.35
	0.09
	0.50
	
	1.05
	0.95
	1.17
	0.30
	0.59

	gpiba
	0.90
	0.80
	1.02
	0.10
	0.50
	
	0.93
	0.85
	1.02
	0.14
	0.44

	lft
	0.89
	0.77
	1.03
	0.11
	0.50
	
	0.91
	0.81
	1.02
	0.11
	0.43

	osteomodulin
	1.14
	0.97
	1.32
	0.11
	0.50
	
	1.04
	0.93
	1.16
	0.51
	0.74

	lymphotoxinabeta
	1.10
	0.98
	1.23
	0.10
	0.50
	
	1.02
	0.93
	1.12
	0.67
	0.84

	esm1
	0.87
	0.72
	1.04
	0.12
	0.50
	
	1.00
	0.88
	1.13
	0.94
	0.98

	interleukin19
	0.88
	0.76
	1.02
	0.10
	0.50
	
	0.86
	0.77
	0.96
	0.01
	0.09

	s100a9
	1.10
	0.98
	1.24
	0.12
	0.50
	
	1.08
	0.98
	1.18
	0.13
	0.43

	clec11ae1
	0.89
	0.76
	1.04
	0.13
	0.50
	
	0.91
	0.81
	1.02
	0.12
	0.43

	chit1
	1.13
	0.96
	1.32
	0.14
	0.53
	
	1.16
	1.03
	1.32
	0.02
	0.15

	clec11ae2
	0.90
	0.78
	1.04
	0.16
	0.54
	
	0.91
	0.81
	1.01
	0.08
	0.39

	siglec1
	0.91
	0.79
	1.04
	0.18
	0.54
	
	0.91
	0.82
	1.01
	0.07
	0.36

	tnfrsf17
	0.91
	0.79
	1.04
	0.17
	0.54
	
	0.94
	0.84
	1.05
	0.28
	0.57

	tpo
	0.91
	0.80
	1.04
	0.18
	0.54
	
	0.93
	0.84
	1.02
	0.12
	0.43

	crtam
	0.92
	0.81
	1.04
	0.18
	0.54
	
	0.96
	0.87
	1.06
	0.45
	0.72

	ncam120
	1.13
	0.95
	1.35
	0.15
	0.54
	
	1.02
	0.90
	1.16
	0.74
	0.89

	ccl21
	1.12
	0.96
	1.31
	0.15
	0.54
	
	1.18
	1.05
	1.32
	0.01
	0.09

	insulinreceptor
	1.11
	0.95
	1.29
	0.19
	0.56
	
	1.11
	0.99
	1.24
	0.06
	0.35

	b2microglobulin
	0.92
	0.80
	1.05
	0.20
	0.56
	
	0.98
	0.88
	1.09
	0.68
	0.84

	mmp9
	1.09
	0.95
	1.25
	0.20
	0.57
	
	1.02
	0.94
	1.12
	0.60
	0.82

	tnfrsf1b
	0.92
	0.80
	1.05
	0.22
	0.59
	
	0.94
	0.84
	1.05
	0.26
	0.57

	gcsf
	1.11
	0.94
	1.32
	0.22
	0.60
	
	1.16
	1.03
	1.31
	0.02
	0.15

	thbs2
	0.91
	0.78
	1.06
	0.24
	0.62
	
	0.99
	0.88
	1.12
	0.92
	0.98

	adiponectin
	0.93
	0.83
	1.05
	0.27
	0.64
	
	0.95
	0.87
	1.03
	0.21
	0.52

	mmp1
	1.08
	0.94
	1.23
	0.28
	0.64
	
	1.09
	0.99
	1.21
	0.09
	0.41

	lysozymec
	0.92
	0.80
	1.07
	0.29
	0.64
	
	0.88
	0.78
	0.99
	0.03
	0.19

	fgf21
	1.10
	0.92
	1.32
	0.29
	0.64
	
	1.16
	1.02
	1.33
	0.03
	0.19

	cdl5
	0.93
	0.81
	1.06
	0.27
	0.64
	
	1.00
	0.89
	1.11
	0.96
	0.98

	ghr
	1.07
	0.95
	1.21
	0.28
	0.64
	
	1.07
	0.98
	1.18
	0.13
	0.43

	granulysin
	0.93
	0.82
	1.06
	0.29
	0.64
	
	1.02
	0.93
	1.13
	0.65
	0.84

	serpina3
	1.08
	0.94
	1.23
	0.28
	0.64
	
	1.04
	0.94
	1.15
	0.48
	0.72

	wfikkn2
	1.07
	0.94
	1.23
	0.31
	0.64
	
	1.06
	0.96
	1.18
	0.24
	0.55

	complementc4
	0.93
	0.80
	1.07
	0.30
	0.64
	
	0.99
	0.89
	1.11
	0.91
	0.98

	semaphorin3e
	0.93
	0.79
	1.09
	0.34
	0.64
	
	1.00
	0.91
	1.10
	0.96
	0.98

	ectodysplasina
	0.94
	0.82
	1.07
	0.34
	0.64
	
	0.94
	0.84
	1.05
	0.27
	0.57

	ccl17
	1.07
	0.93
	1.24
	0.33
	0.64
	
	1.06
	0.96
	1.16
	0.28
	0.57

	adamts
	1.08
	0.93
	1.26
	0.33
	0.64
	
	1.06
	0.95
	1.18
	0.31
	0.59

	hgfi
	1.07
	0.94
	1.22
	0.33
	0.64
	
	0.96
	0.87
	1.07
	0.50
	0.74

	nmnat1
	0.95
	0.85
	1.06
	0.34
	0.64
	
	0.97
	0.88
	1.06
	0.48
	0.72

	shbg
	0.94
	0.82
	1.07
	0.35
	0.64
	
	0.89
	0.81
	0.98
	0.02
	0.15

	pappa
	0.94
	0.83
	1.07
	0.35
	0.64
	
	0.96
	0.87
	1.07
	0.47
	0.72

	ncdase
	0.95
	0.84
	1.07
	0.38
	0.65
	
	1.00
	0.91
	1.10
	0.99
	0.99

	icam5
	1.07
	0.92
	1.24
	0.37
	0.65
	
	1.08
	0.97
	1.21
	0.15
	0.44

	nrtk3
	1.08
	0.91
	1.28
	0.37
	0.65
	
	1.03
	0.92
	1.15
	0.62
	0.84

	contactin4
	0.95
	0.82
	1.08
	0.42
	0.70
	
	0.93
	0.84
	1.02
	0.13
	0.43

	aminoacylase1
	0.93
	0.79
	1.11
	0.42
	0.70
	
	0.97
	0.86
	1.10
	0.66
	0.84

	tgfalpha
	1.05
	0.93
	1.20
	0.42
	0.70
	
	1.01
	0.92
	1.11
	0.79
	0.92

	cd209antigen
	1.06
	0.91
	1.24
	0.46
	0.75
	
	1.08
	0.96
	1.22
	0.20
	0.49

	vegfa
	0.93
	0.77
	1.13
	0.47
	0.76
	
	0.94
	0.82
	1.08
	0.40
	0.69

	cxcl11
	0.96
	0.85
	1.08
	0.48
	0.76
	
	0.95
	0.86
	1.05
	0.32
	0.59

	complementc5a
	1.05
	0.91
	1.21
	0.50
	0.76
	
	1.08
	0.97
	1.20
	0.16
	0.44

	nep
	1.04
	0.93
	1.17
	0.49
	0.76
	
	1.08
	0.98
	1.18
	0.12
	0.43

	alphaliduronidase
	1.04
	0.92
	1.19
	0.51
	0.78
	
	0.98
	0.89
	1.09
	0.72
	0.88

	ccl25cc
	1.04
	0.92
	1.18
	0.54
	0.78
	
	1.04
	0.95
	1.13
	0.45
	0.72

	resistin
	1.04
	0.93
	1.16
	0.53
	0.78
	
	1.02
	0.94
	1.11
	0.67
	0.84

	crp
	1.04
	0.91
	1.19
	0.54
	0.78
	
	1.04
	0.94
	1.15
	0.43
	0.70

	igfbp1
	0.96
	0.83
	1.10
	0.52
	0.78
	
	0.94
	0.85
	1.03
	0.20
	0.49

	myeloperoxidase
	1.04
	0.92
	1.18
	0.56
	0.79
	
	1.00
	0.91
	1.11
	0.94
	0.98

	ccl18
	1.04
	0.91
	1.17
	0.58
	0.79
	
	1.12
	1.01
	1.24
	0.04
	0.24

	bmp1
	1.04
	0.90
	1.21
	0.57
	0.79
	
	1.03
	0.93
	1.14
	0.56
	0.81

	mrc2
	0.96
	0.85
	1.10
	0.57
	0.79
	
	0.98
	0.89
	1.08
	0.73
	0.89

	testican2
	1.03
	0.92
	1.17
	0.60
	0.80
	
	1.04
	0.94
	1.16
	0.41
	0.69

	gdf8
	1.04
	0.90
	1.19
	0.62
	0.81
	
	1.00
	0.91
	1.11
	0.93
	0.98

	enpp7
	0.97
	0.84
	1.10
	0.61
	0.81
	
	0.97
	0.88
	1.08
	0.60
	0.82

	ntrk3
	1.03
	0.90
	1.18
	0.65
	0.82
	
	0.93
	0.83
	1.03
	0.15
	0.44

	hcii
	0.96
	0.81
	1.14
	0.65
	0.82
	
	0.95
	0.86
	1.05
	0.29
	0.58

	cxcl10
	0.97
	0.85
	1.11
	0.65
	0.82
	
	0.94
	0.84
	1.05
	0.27
	0.57

	fap
	1.03
	0.91
	1.17
	0.63
	0.82
	
	1.04
	0.95
	1.15
	0.39
	0.69

	complementc9
	0.97
	0.85
	1.11
	0.68
	0.84
	
	0.97
	0.88
	1.07
	0.58
	0.82

	smpd1
	0.97
	0.84
	1.12
	0.68
	0.84
	
	0.95
	0.87
	1.05
	0.32
	0.59

	hgfa
	0.97
	0.84
	1.12
	0.69
	0.84
	
	0.96
	0.86
	1.07
	0.49
	0.74

	cd6
	0.98
	0.86
	1.11
	0.72
	0.87
	
	1.01
	0.91
	1.11
	0.91
	0.98

	bcam
	0.98
	0.85
	1.13
	0.79
	0.88
	
	1.00
	0.90
	1.12
	0.98
	0.99

	hgf
	0.98
	0.82
	1.16
	0.81
	0.88
	
	0.94
	0.83
	1.06
	0.28
	0.57

	fcer2
	0.98
	0.86
	1.12
	0.75
	0.88
	
	0.98
	0.88
	1.08
	0.67
	0.84

	notch1
	0.98
	0.85
	1.13
	0.79
	0.88
	
	0.93
	0.83
	1.03
	0.15
	0.44

	mmp11
	0.98
	0.87
	1.11
	0.78
	0.88
	
	0.99
	0.90
	1.10
	0.89
	0.98

	trypsin2
	0.98
	0.83
	1.15
	0.80
	0.88
	
	1.08
	0.97
	1.20
	0.16
	0.44

	stanniocalcin1
	1.02
	0.87
	1.20
	0.79
	0.88
	
	1.08
	0.95
	1.21
	0.23
	0.54

	tryptasebeta2
	1.02
	0.89
	1.18
	0.75
	0.88
	
	0.97
	0.87
	1.09
	0.63
	0.84

	ezr
	0.98
	0.87
	1.11
	0.81
	0.88
	
	0.99
	0.90
	1.09
	0.87
	0.98

	mia
	1.02
	0.89
	1.16
	0.78
	0.88
	
	1.05
	0.95
	1.16
	0.34
	0.61

	enrage
	1.01
	0.90
	1.14
	0.83
	0.89
	
	1.00
	0.91
	1.10
	0.92
	0.98

	afamin
	1.01
	0.89
	1.15
	0.86
	0.91
	
	1.01
	0.93
	1.11
	0.78
	0.92

	slitrk5
	1.01
	0.88
	1.16
	0.90
	0.94
	
	1.00
	0.91
	1.10
	0.96
	0.98

	skr3
	0.99
	0.85
	1.16
	0.90
	0.94
	
	0.96
	0.85
	1.07
	0.43
	0.70

	fcrl2
	1.00
	0.90
	1.12
	0.94
	0.96
	
	0.99
	0.90
	1.08
	0.81
	0.92

	mmp12
	0.99
	0.81
	1.21
	0.93
	0.96
	
	1.04
	0.91
	1.18
	0.60
	0.82

	osm
	1.00
	0.88
	1.13
	0.95
	0.96
	
	0.99
	0.89
	1.09
	0.80
	0.92

	mmp2
	1.00
	0.88
	1.14
	0.97
	0.97
	
	0.91
	0.81
	1.01
	0.08
	0.39

	All models treat age as the time-scale and are therefore adjusted for age. Simple models include DNAm platform (HumanMethylation450, MethylationEPIC), self-reported race (non-Hispanic White, Black). Full models additionally include alcohol intake, smoking history, physical activity, body mass index, menopausal status, and an interaction term between body mass index and menopause status. Protein EpiScores identified as statistically significant in the primary analysis are highlighted.




	Supplemental Table 2. Protein EpiScore associations with invasive breast cancer events, adjusted for blood cell composition

	Protein EpiScore
	HR
	LowerCL
	UpperCL
	P-value
	FDR

	rarres2
	1.29
	1.13
	1.47
	0.0002
	0.018

	f7
	0.82
	0.74
	0.92
	0.0003
	0.019

	sell
	0.83
	0.75
	0.93
	0.001
	0.026

	igfbp4
	1.20
	1.07
	1.34
	0.002
	0.042

	ccl21
	1.22
	1.07
	1.38
	0.002
	0.044

	fgf21
	1.25
	1.08
	1.44
	0.002
	0.044

	cxcl9
	0.83
	0.73
	0.94
	0.004
	0.065

	lysozymec
	0.84
	0.74
	0.96
	0.009
	0.113

	cd48antigen
	0.85
	0.76
	0.96
	0.011
	0.113

	interleukin19
	0.83
	0.72
	0.96
	0.012
	0.113

	chit1
	1.20
	1.04
	1.39
	0.013
	0.113

	shbg
	0.88
	0.80
	0.97
	0.014
	0.113

	lft
	0.83
	0.72
	0.96
	0.014
	0.113

	ccl18
	1.15
	1.03
	1.28
	0.015
	0.113

	gcsf
	1.17
	1.02
	1.34
	0.020
	0.135

	clec11ae2
	0.84
	0.73
	0.97
	0.021
	0.135

	granzymea
	0.83
	0.72
	0.97
	0.021
	0.135

	s100a9
	1.46
	1.05
	2.03
	0.023
	0.140

	fcgr3a
	0.88
	0.79
	0.99
	0.031
	0.180

	clec11ae1
	0.86
	0.74
	0.99
	0.043
	0.223

	ccl11
	1.11
	1.00
	1.23
	0.043
	0.223

	ghr
	1.12
	1.00
	1.26
	0.048
	0.240

	cxcl11soma
	0.90
	0.81
	1.00
	0.056
	0.264

	nep
	1.10
	1.00
	1.21
	0.059
	0.269

	mmp1
	1.10
	0.99
	1.23
	0.081
	0.344

	mmp2
	0.88
	0.76
	1.02
	0.082
	0.344

	ntrk3
	0.91
	0.82
	1.02
	0.092
	0.370

	cd163
	0.91
	0.82
	1.02
	0.095
	0.370

	tpo
	0.92
	0.83
	1.02
	0.102
	0.370

	gpiba
	0.92
	0.84
	1.02
	0.106
	0.370

	fap
	1.12
	0.98
	1.27
	0.106
	0.370

	complementc5a
	1.10
	0.98
	1.22
	0.109
	0.370

	testican2
	1.12
	0.97
	1.29
	0.112
	0.370

	cxcl10soma
	0.92
	0.82
	1.03
	0.135
	0.406

	contactin4
	0.92
	0.82
	1.03
	0.137
	0.406

	cd209antigen
	1.11
	0.97
	1.27
	0.138
	0.406

	siglec1
	0.92
	0.83
	1.03
	0.142
	0.406

	insulinreceptor
	1.10
	0.97
	1.25
	0.148
	0.406

	gzma
	0.86
	0.70
	1.05
	0.148
	0.406

	icam5
	1.09
	0.97
	1.22
	0.149
	0.406

	fcrl2
	1.13
	0.95
	1.34
	0.158
	0.421

	notch1
	0.92
	0.81
	1.04
	0.168
	0.435

	cd6
	1.17
	0.93
	1.47
	0.185
	0.469

	hgf
	0.91
	0.79
	1.05
	0.193
	0.479

	ccl22
	1.07
	0.96
	1.19
	0.202
	0.490

	trypsin2
	1.07
	0.96
	1.19
	0.209
	0.495

	afamin
	1.11
	0.94
	1.30
	0.221
	0.513

	stanniocalcin1
	1.08
	0.95
	1.23
	0.237
	0.538

	igfbp1
	0.94
	0.86
	1.04
	0.252
	0.540

	granulysin
	1.11
	0.93
	1.31
	0.253
	0.540

	mia
	1.06
	0.96
	1.18
	0.254
	0.540

	adiponectin
	0.95
	0.87
	1.04
	0.257
	0.540

	eselectin
	1.07
	0.94
	1.22
	0.287
	0.582

	ccl17
	1.05
	0.96
	1.16
	0.289
	0.582

	vcam1
	0.94
	0.83
	1.06
	0.303
	0.597

	vegfa
	0.92
	0.79
	1.08
	0.320
	0.597

	wfikkn2
	1.06
	0.95
	1.17
	0.321
	0.597

	ccl25cc
	1.05
	0.95
	1.16
	0.322
	0.597

	adamts
	1.06
	0.94
	1.19
	0.323
	0.597

	smpd1
	0.95
	0.87
	1.05
	0.336
	0.610

	lymphotoxinabeta
	1.07
	0.92
	1.24
	0.371
	0.616

	ectodysplasina
	0.95
	0.85
	1.06
	0.375
	0.616

	lgals3bp
	0.95
	0.86
	1.06
	0.375
	0.616

	pigr
	1.04
	0.95
	1.15
	0.376
	0.616

	cxcl11
	0.96
	0.87
	1.06
	0.377
	0.616

	osm
	0.94
	0.82
	1.08
	0.393
	0.616

	complementc9
	0.93
	0.78
	1.10
	0.399
	0.616

	cxcl10
	0.95
	0.86
	1.06
	0.400
	0.616

	hgfa
	0.95
	0.85
	1.07
	0.401
	0.616

	skr3
	0.95
	0.85
	1.07
	0.408
	0.616

	hcii
	0.96
	0.87
	1.06
	0.409
	0.616

	myeloperoxidase
	0.91
	0.74
	1.13
	0.410
	0.616

	tnfrsf1b
	0.95
	0.84
	1.08
	0.419
	0.616

	mmp12
	1.06
	0.92
	1.21
	0.424
	0.616

	pappa
	0.96
	0.86
	1.06
	0.424
	0.616

	bmp1
	1.05
	0.93
	1.20
	0.431
	0.617

	crp
	1.05
	0.93
	1.18
	0.437
	0.617

	nmnat1
	0.96
	0.87
	1.06
	0.444
	0.617

	hgfi
	0.96
	0.86
	1.07
	0.447
	0.617

	tnfrsf17
	0.96
	0.84
	1.08
	0.493
	0.665

	galectin4
	0.96
	0.86
	1.08
	0.494
	0.665

	ezr
	1.06
	0.89
	1.26
	0.531
	0.706

	ly9
	0.96
	0.86
	1.09
	0.550
	0.722

	enpp7
	0.97
	0.87
	1.08
	0.558
	0.724

	osteomodulin
	1.03
	0.92
	1.16
	0.581
	0.745

	enrage
	0.96
	0.82
	1.12
	0.595
	0.748

	nrtk3
	1.04
	0.90
	1.19
	0.600
	0.748

	mrc2
	1.07
	0.84
	1.36
	0.604
	0.748

	serpina3
	1.03
	0.92
	1.15
	0.653
	0.800

	tryptasebeta2
	0.98
	0.87
	1.09
	0.679
	0.822

	cdl5
	1.02
	0.91
	1.15
	0.704
	0.843

	aminoacylase1
	0.98
	0.86
	1.12
	0.761
	0.901

	complementc4
	0.99
	0.88
	1.10
	0.795
	0.931

	fcer2
	1.01
	0.89
	1.16
	0.827
	0.959

	mmp11
	0.99
	0.89
	1.10
	0.853
	0.968

	crtam
	0.99
	0.88
	1.11
	0.854
	0.968

	tgfalpha
	0.99
	0.87
	1.13
	0.868
	0.968

	semaphorin3e
	0.99
	0.90
	1.09
	0.880
	0.968

	mmp9
	1.01
	0.90
	1.13
	0.890
	0.968

	esm1
	1.01
	0.88
	1.16
	0.896
	0.968

	thbs2
	0.99
	0.87
	1.13
	0.918
	0.968

	ncam120
	1.01
	0.88
	1.15
	0.919
	0.968

	b2microglobulin
	1.01
	0.90
	1.12
	0.923
	0.968

	alphaliduronidase
	0.99
	0.90
	1.11
	0.924
	0.968

	bcam
	1.00
	0.89
	1.11
	0.936
	0.971

	ncdase
	1.00
	0.90
	1.10
	0.971
	0.986

	gdf8
	1.00
	0.89
	1.12
	0.971
	0.986

	resistin
	1.00
	0.86
	1.17
	0.977
	0.986

	slitrk5
	1.00
	0.90
	1.10
	0.987
	0.987

	Models treat age as the time-scale and are therefore adjusted for age. The models additionally include DNAm platform (HumanMethylation450, MethylationEPIC), self-reported race (non-Hispanic White, Black), and leukocyte proportions (excluding monocytes) as covariates.





	Supplemental Table 3. Protein EpiScore associations with all breast cancer events (DCIS and invasive combined)

	Protein EpiScore
	All breast cancer (DCIS and invasive)
	Invasive breast cancer

	
	HR
	LowerCL
	UpperCL
	P-value
	FDR
	HR
	LowerCL
	UpperCL
	P-value
	FDR

	igfbp4
	1.14
	1.04
	1.25
	0.00427
	0.21
	1.17
	1.06
	1.30
	0.00192
	0.05

	SELL
	0.88
	0.80
	0.96
	0.00465
	0.21
	0.85
	0.76
	0.94
	0.00173
	0.05

	rarres2
	1.16
	1.04
	1.30
	0.00658
	0.21
	1.24
	1.09
	1.40
	0.00061
	0.03

	ccl21
	1.15
	1.04
	1.27
	0.00770
	0.21
	1.18
	1.05
	1.32
	0.00630
	0.09

	fgf21
	1.16
	1.03
	1.30
	0.01292
	0.22
	1.16
	1.02
	1.33
	0.02626
	0.19

	chit1
	1.15
	1.03
	1.29
	0.01388
	0.22
	1.16
	1.03
	1.32
	0.01843
	0.15

	interleukin19
	0.88
	0.80
	0.98
	0.01393
	0.22
	0.86
	0.77
	0.96
	0.00639
	0.09

	cxcl9
	0.88
	0.79
	0.98
	0.01860
	0.25
	0.83
	0.73
	0.94
	0.00272
	0.06

	lft
	0.89
	0.80
	0.98
	0.02118
	0.26
	0.91
	0.81
	1.02
	0.11429
	0.43

	cd48antigen
	0.90
	0.81
	0.99
	0.02881
	0.31
	0.85
	0.76
	0.95
	0.00451
	0.08

	shbg
	0.91
	0.84
	0.99
	0.03107
	0.31
	0.89
	0.81
	0.98
	0.01723
	0.15

	insulinreceptor
	1.10
	1.00
	1.22
	0.04315
	0.38
	1.11
	0.99
	1.24
	0.06431
	0.35

	F7
	0.90
	0.82
	1.00
	0.04726
	0.38
	0.82
	0.74
	0.91
	0.00030
	0.03

	lysozymec
	0.90
	0.81
	1.00
	0.04819
	0.38
	0.88
	0.78
	0.99
	0.02854
	0.19

	mmp2
	0.91
	0.83
	1.01
	0.07362
	0.47
	0.91
	0.81
	1.01
	0.08266
	0.39

	gcsf
	1.10
	0.99
	1.22
	0.07470
	0.47
	1.16
	1.03
	1.31
	0.01823
	0.15

	cxcl11soma
	0.92
	0.84
	1.01
	0.07811
	0.47
	0.89
	0.80
	0.98
	0.02488
	0.19

	fcgr3a
	0.92
	0.83
	1.01
	0.07858
	0.47
	0.87
	0.78
	0.97
	0.01443
	0.15

	ccl11
	1.08
	0.99
	1.19
	0.08157
	0.47
	1.09
	0.98
	1.20
	0.11362
	0.43

	nep
	1.08
	0.99
	1.17
	0.09210
	0.48
	1.08
	0.98
	1.18
	0.12155
	0.43

	ccl18
	1.08
	0.98
	1.19
	0.09954
	0.48
	1.12
	1.01
	1.24
	0.03953
	0.24

	cd163
	0.93
	0.84
	1.02
	0.10035
	0.48
	0.89
	0.80
	0.99
	0.03091
	0.20

	siglec1
	0.93
	0.84
	1.02
	0.10219
	0.48
	0.91
	0.82
	1.01
	0.06900
	0.36

	granzymea
	0.93
	0.84
	1.02
	0.10637
	0.48
	0.88
	0.79
	0.98
	0.01571
	0.15

	icam5
	1.08
	0.98
	1.19
	0.10974
	0.48
	1.08
	0.97
	1.21
	0.15147
	0.44

	clec11ae2
	0.93
	0.84
	1.02
	0.13363
	0.53
	0.91
	0.81
	1.01
	0.07938
	0.39

	ccl17
	1.07
	0.98
	1.16
	0.13976
	0.53
	1.06
	0.96
	1.16
	0.27958
	0.57

	notch1
	0.93
	0.85
	1.02
	0.14154
	0.53
	0.93
	0.83
	1.03
	0.15483
	0.44

	mmp1
	1.07
	0.98
	1.18
	0.14744
	0.53
	1.09
	0.99
	1.21
	0.08937
	0.41

	cd209antigen
	1.08
	0.97
	1.20
	0.15448
	0.53
	1.08
	0.96
	1.22
	0.19838
	0.49

	gpiba
	0.94
	0.86
	1.02
	0.15620
	0.53
	0.93
	0.85
	1.02
	0.13917
	0.44

	tpo
	0.94
	0.86
	1.03
	0.16452
	0.53
	0.93
	0.84
	1.02
	0.12311
	0.43

	lgals3bp
	0.94
	0.85
	1.03
	0.16655
	0.53
	0.93
	0.84
	1.03
	0.18284
	0.49

	ectodysplasina
	0.93
	0.85
	1.03
	0.17985
	0.53
	0.94
	0.84
	1.05
	0.26981
	0.57

	cxcl11
	0.94
	0.87
	1.03
	0.18185
	0.53
	0.95
	0.86
	1.05
	0.32188
	0.59

	fap
	1.06
	0.97
	1.16
	0.18197
	0.53
	1.04
	0.95
	1.15
	0.39371
	0.69

	wfikkn2
	1.07
	0.97
	1.17
	0.18369
	0.53
	1.06
	0.96
	1.18
	0.24138
	0.55

	adamts
	1.07
	0.97
	1.17
	0.19742
	0.53
	1.06
	0.95
	1.18
	0.31217
	0.59

	galectin4
	0.94
	0.85
	1.04
	0.20260
	0.53
	0.95
	0.85
	1.07
	0.40486
	0.69

	bmp1
	1.06
	0.97
	1.16
	0.20637
	0.53
	1.03
	0.93
	1.14
	0.56442
	0.81

	trypsin2
	1.06
	0.97
	1.16
	0.20680
	0.53
	1.08
	0.97
	1.20
	0.15845
	0.44

	ntrk3
	0.94
	0.86
	1.03
	0.20827
	0.53
	0.93
	0.83
	1.03
	0.15146
	0.44

	clec11ae1
	0.94
	0.84
	1.04
	0.21347
	0.53
	0.91
	0.81
	1.02
	0.12109
	0.43

	ghr
	1.05
	0.97
	1.15
	0.21369
	0.53
	1.07
	0.98
	1.18
	0.12928
	0.43

	igfbp1
	0.95
	0.87
	1.04
	0.24516
	0.56
	0.94
	0.85
	1.03
	0.19777
	0.49

	stanniocalcin1
	1.06
	0.96
	1.18
	0.24901
	0.56
	1.08
	0.95
	1.21
	0.22937
	0.54

	contactin4
	0.95
	0.87
	1.04
	0.24904
	0.56
	0.93
	0.84
	1.02
	0.13119
	0.43

	vcam1
	0.94
	0.85
	1.04
	0.25308
	0.56
	0.91
	0.82
	1.02
	0.10070
	0.43

	hgf
	0.94
	0.85
	1.04
	0.25478
	0.56
	0.94
	0.83
	1.06
	0.28039
	0.57

	mia
	1.05
	0.96
	1.15
	0.25889
	0.56
	1.05
	0.95
	1.16
	0.33778
	0.61

	hcii
	0.95
	0.87
	1.04
	0.26966
	0.58
	0.95
	0.86
	1.05
	0.29387
	0.58

	skr3
	0.95
	0.86
	1.05
	0.29262
	0.61
	0.96
	0.85
	1.07
	0.42662
	0.70

	cxcl10
	0.95
	0.87
	1.04
	0.29535
	0.61
	0.94
	0.84
	1.05
	0.26535
	0.57

	nmnat1
	0.96
	0.88
	1.04
	0.30015
	0.61
	0.97
	0.88
	1.06
	0.47653
	0.72

	pappa
	0.95
	0.87
	1.04
	0.30688
	0.61
	0.96
	0.87
	1.07
	0.47313
	0.72

	vegfa
	0.94
	0.84
	1.06
	0.34330
	0.65
	0.94
	0.82
	1.08
	0.39546
	0.69

	mmp12
	1.06
	0.94
	1.19
	0.34367
	0.65
	1.04
	0.91
	1.18
	0.60101
	0.82

	eselectin
	1.05
	0.95
	1.16
	0.34763
	0.65
	1.08
	0.96
	1.22
	0.17949
	0.49

	cxcl10soma
	0.96
	0.87
	1.05
	0.36192
	0.66
	0.90
	0.81
	1.01
	0.06341
	0.35

	osm
	0.96
	0.88
	1.05
	0.36292
	0.66
	0.99
	0.89
	1.09
	0.79627
	0.92

	tnfrsf17
	0.96
	0.86
	1.06
	0.37341
	0.66
	0.94
	0.84
	1.05
	0.28422
	0.57

	complementc9
	0.96
	0.88
	1.05
	0.37741
	0.66
	0.97
	0.88
	1.07
	0.58316
	0.82

	testican2
	1.04
	0.95
	1.14
	0.38390
	0.66
	1.04
	0.94
	1.16
	0.40764
	0.69

	smpd1
	0.96
	0.89
	1.05
	0.40555
	0.68
	0.95
	0.87
	1.05
	0.31819
	0.59

	adiponectin
	0.97
	0.89
	1.05
	0.41138
	0.68
	0.95
	0.87
	1.03
	0.21409
	0.52

	granulysin
	1.04
	0.95
	1.13
	0.41571
	0.68
	1.02
	0.93
	1.13
	0.65384
	0.84

	hgfi
	0.96
	0.88
	1.06
	0.41754
	0.68
	0.96
	0.87
	1.07
	0.50135
	0.74

	ccl22
	1.04
	0.95
	1.14
	0.42783
	0.68
	1.05
	0.95
	1.17
	0.30427
	0.59

	s100a9
	1.03
	0.95
	1.13
	0.42965
	0.68
	1.08
	0.98
	1.18
	0.12647
	0.43

	gzma
	0.97
	0.88
	1.06
	0.45808
	0.71
	0.94
	0.85
	1.03
	0.18944
	0.49

	complementc5a
	1.04
	0.94
	1.13
	0.46123
	0.71
	1.08
	0.97
	1.20
	0.15776
	0.44

	pigr
	1.03
	0.95
	1.12
	0.47531
	0.72
	1.04
	0.94
	1.14
	0.44864
	0.72

	nrtk3
	1.03
	0.94
	1.14
	0.50136
	0.75
	1.03
	0.92
	1.15
	0.62352
	0.84

	ccl25cc
	1.03
	0.94
	1.12
	0.52253
	0.77
	1.04
	0.95
	1.13
	0.45286
	0.72

	tnfrsf1b
	0.97
	0.88
	1.07
	0.53033
	0.77
	0.94
	0.84
	1.05
	0.25679
	0.57

	ly9
	0.97
	0.89
	1.06
	0.56030
	0.80
	0.94
	0.85
	1.04
	0.24089
	0.55

	cd6
	1.02
	0.94
	1.12
	0.59298
	0.84
	1.01
	0.91
	1.11
	0.91158
	0.98

	crtam
	0.98
	0.90
	1.06
	0.60011
	0.84
	0.96
	0.87
	1.06
	0.45382
	0.72

	afamin
	1.02
	0.94
	1.11
	0.64432
	0.89
	1.01
	0.93
	1.11
	0.78049
	0.92

	fcer2
	0.98
	0.90
	1.07
	0.68983
	0.93
	0.98
	0.88
	1.08
	0.67106
	0.84

	osteomodulin
	1.02
	0.92
	1.12
	0.71577
	0.93
	1.04
	0.93
	1.16
	0.50889
	0.74

	alphaliduronidase
	1.02
	0.93
	1.11
	0.73027
	0.93
	0.98
	0.89
	1.09
	0.71551
	0.88

	cdl5
	1.02
	0.92
	1.12
	0.73997
	0.93
	1.00
	0.89
	1.11
	0.96117
	0.98

	enrage
	0.99
	0.91
	1.07
	0.74401
	0.93
	1.00
	0.91
	1.10
	0.91927
	0.98

	bcam
	0.98
	0.90
	1.08
	0.75002
	0.93
	1.00
	0.90
	1.12
	0.98209
	0.99

	complementc4
	0.98
	0.89
	1.09
	0.75672
	0.93
	0.99
	0.89
	1.11
	0.91360
	0.98

	lymphotoxinabeta
	1.01
	0.93
	1.11
	0.75895
	0.93
	1.02
	0.93
	1.12
	0.67267
	0.84

	slitrk5
	0.99
	0.91
	1.07
	0.76055
	0.93
	1.00
	0.91
	1.10
	0.96130
	0.98

	mmp9
	1.01
	0.93
	1.10
	0.77896
	0.93
	1.02
	0.94
	1.12
	0.59997
	0.82

	crp
	1.01
	0.93
	1.11
	0.78137
	0.93
	1.04
	0.94
	1.15
	0.42621
	0.70

	hgfa
	0.99
	0.89
	1.09
	0.79243
	0.93
	0.96
	0.86
	1.07
	0.49287
	0.74

	fcrl2
	0.99
	0.91
	1.08
	0.80010
	0.93
	0.99
	0.90
	1.08
	0.80520
	0.92

	ncam120
	1.01
	0.91
	1.13
	0.81649
	0.93
	1.02
	0.90
	1.16
	0.74428
	0.89

	thbs2
	0.99
	0.89
	1.10
	0.82180
	0.93
	0.99
	0.88
	1.12
	0.91820
	0.98

	ezr
	1.01
	0.93
	1.10
	0.82327
	0.93
	0.99
	0.90
	1.09
	0.87438
	0.98

	b2microglobulin
	1.01
	0.92
	1.11
	0.83457
	0.93
	0.98
	0.88
	1.09
	0.67752
	0.84

	gdf8
	1.01
	0.92
	1.11
	0.84111
	0.93
	1.00
	0.91
	1.11
	0.93334
	0.98

	mmp11
	0.99
	0.91
	1.08
	0.84315
	0.93
	0.99
	0.90
	1.10
	0.88715
	0.98

	semaphorin3e
	0.99
	0.91
	1.08
	0.84368
	0.93
	1.00
	0.91
	1.10
	0.96323
	0.98

	aminoacylase1
	0.99
	0.89
	1.11
	0.86579
	0.94
	0.97
	0.86
	1.10
	0.66362
	0.84

	ncdase
	1.01
	0.92
	1.10
	0.88452
	0.95
	1.00
	0.91
	1.10
	0.99107
	0.99

	tryptasebeta2
	1.01
	0.92
	1.10
	0.91230
	0.96
	0.97
	0.87
	1.09
	0.62886
	0.84

	enpp7
	1.00
	0.91
	1.09
	0.91674
	0.96
	0.97
	0.88
	1.08
	0.60285
	0.82

	serpina3
	1.00
	0.91
	1.09
	0.92513
	0.96
	1.04
	0.94
	1.15
	0.47843
	0.72

	resistin
	1.00
	0.93
	1.09
	0.92819
	0.96
	1.02
	0.94
	1.11
	0.67086
	0.84

	mrc2
	1.00
	0.91
	1.09
	0.95816
	0.99
	0.98
	0.89
	1.08
	0.73343
	0.89

	esm1
	1.00
	0.90
	1.12
	0.96983
	0.99
	1.00
	0.88
	1.13
	0.93944
	0.98

	tgfalpha
	1.00
	0.92
	1.09
	0.97691
	0.99
	1.01
	0.92
	1.11
	0.78945
	0.92

	myeloperoxidase
	1.00
	0.92
	1.09
	0.99293
	0.99
	1.00
	0.91
	1.11
	0.94070
	0.98

	Models treat age as the time-scale and are therefore adjusted for age. The models additionally include DNAm platform (HumanMethylation450, MethylationEPIC) and self-reported race (non-Hispanic White, Black) as covariates.
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Supplemental Figure 2. Comparison of Protein EpiScore associations for the full study follow-up and excluding the first two years of follow-up. Hazard ratios and 95% confidence intervals from weighted Cox regression models, treating age as the time scale and adjusted for DNAm platform and race. Results were similar for the Protein EpiScores associated with invasive breast cancer incidence before and after exclusion of the first two years of follow-up. Bold Protein EpiScores represent those related to immune response.
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Supplemental Figure 3. Protein EpiScore associations with short-term invasive breast cancer incidence. Hazard ratios and 95% confidence intervals from weighted Cox regression models displaying Protein EpiScores that were significantly associated with invasive breast cancer events occurring in the first five years of follow-up (FDR < 0.10). Models treat age as the time-scale and are therefore adjusted for age. The models additionally include DNAm platform (HumanMethylation450, MethylationEPIC) and self-reported race (non-Hispanic White, Black) as covariates. Bolded Protein EpiScores denote those that were designed to predict proteins with ‘immune response’. Italicized Protein EpiScores are those that were identified in the primary analysis using the full follow-up that are not related to ‘immune response’. Dotted lines represent results for Protein EpiScores that were significantly associated with invasive breast cancer in the primary analysis, but not significantly associated in the analysis of short-term invasive breast cancer incidence (FDR > 0.10).
	Supplemental Table 4. Protein EpiScore associations with invasive breast cancer risk stratified by race

	Protein EpiScore
	
	Non-Hispanic White
	
	Black
	Interaction FDR

	
	Generalized function
	HR (95% CI)
	P-value
	
	HR (95% CI)
	P-value
	

	HGF*
	Growth factor/tissue binding
	0.89 (0.78, 1.01)
	0.07
	
	1.48 (1.19, 1.84)
	5.1×10-4
	0.01

	LYZ*
	Immune response
	0.84 (0.74, 0.96)
	0.008
	
	1.21 (1.00, 1.46)
	0.05
	0.07

	CLEC11A*
	Repair/maintenance
	0.87 (0.77, 0.99)
	0.04
	
	1.29 (1.03, 1.61)
	0.02
	0.07

	VEGFA*
	Growth factor/vascular
	0.90 (0.78, 1.05)
	0.18
	
	1.43 (1.11, 1.84)
	0.005
	0.07

	F7
	Coagulation
	0.76 (0.66, 0.87)
	1.0×10-4
	
	0.97 (0.86, 1.10)
	0.69
	0.12

	LTF*
	Iron binding/immune response
	0.87 (0.77, 0.99)
	0.04
	
	1.23 (0.99, 1.56)
	0.06
	0.12

	*Denotes new associations not identified in the primary analysis of invasive breast cancer risk. Age is treated as the time-scale of the Cox models. Models additionally include DNAm platform (HumanMethylation450, MethylationEPIC) as a covariate.




	Supplemental Table 5. Protein EpiScore associations with invasive breast cancer risk stratified by body mass index at baseline

	
	< 25
	25 – 30
	30+
	

	Protein EpiScore
	HR
	LowerCL
	UpperCL
	P-value
	HR
	LowerCL
	UpperCL
	P-value
	HR
	LowerCL
	UpperCL
	P-value
	Interaction FDR

	igfbp1
	0.88
	0.74
	1.06
	0.177
	0.94
	0.79
	1.10
	0.430
	1.07
	0.89
	1.29
	0.479
	0.747

	lgals3bp
	0.91
	0.76
	1.10
	0.334
	1.03
	0.86
	1.24
	0.733
	0.76
	0.63
	0.92
	0.004
	0.747

	adamts
	1.03
	0.88
	1.22
	0.678
	1.11
	0.92
	1.35
	0.288
	1.08
	0.86
	1.36
	0.506
	0.939

	adiponectin
	0.87
	0.75
	1.01
	0.074
	1.03
	0.88
	1.20
	0.715
	0.98
	0.83
	1.16
	0.837
	0.939

	afamin
	1.03
	0.87
	1.21
	0.728
	0.99
	0.85
	1.17
	0.947
	0.97
	0.83
	1.13
	0.718
	0.939

	alphaliduronidase
	0.96
	0.83
	1.13
	0.643
	0.95
	0.80
	1.14
	0.603
	1.02
	0.83
	1.26
	0.825
	0.939

	aminoacylase1
	0.93
	0.76
	1.14
	0.492
	1.01
	0.81
	1.26
	0.939
	0.91
	0.72
	1.14
	0.421
	0.939

	b2microglobulin
	0.98
	0.82
	1.18
	0.864
	0.94
	0.78
	1.14
	0.524
	0.96
	0.80
	1.15
	0.629
	0.939

	bcam
	1.01
	0.83
	1.23
	0.910
	0.89
	0.73
	1.09
	0.264
	1.07
	0.90
	1.28
	0.437
	0.939

	bmp1
	0.97
	0.82
	1.15
	0.716
	1.11
	0.94
	1.32
	0.227
	1.04
	0.84
	1.27
	0.739
	0.939

	ccl11
	1.09
	0.91
	1.31
	0.355
	0.92
	0.77
	1.10
	0.354
	1.25
	1.05
	1.50
	0.013
	0.939

	ccl17
	0.97
	0.81
	1.17
	0.752
	1.10
	0.95
	1.26
	0.209
	1.09
	0.91
	1.30
	0.367
	0.939

	ccl18
	1.12
	0.93
	1.36
	0.219
	1.15
	0.94
	1.39
	0.166
	1.02
	0.85
	1.23
	0.810
	0.939

	ccl21
	1.39
	1.15
	1.67
	0.001
	1.04
	0.84
	1.28
	0.722
	1.03
	0.83
	1.28
	0.772
	0.939

	ccl22
	0.99
	0.83
	1.18
	0.871
	1.06
	0.88
	1.28
	0.539
	1.08
	0.91
	1.28
	0.352
	0.939

	cd163
	0.83
	0.69
	1.00
	0.048
	0.88
	0.73
	1.06
	0.189
	0.91
	0.76
	1.09
	0.321
	0.939

	cd209antigen
	1.01
	0.83
	1.24
	0.887
	1.02
	0.83
	1.25
	0.877
	1.27
	1.03
	1.58
	0.027
	0.939

	cd48antigen
	0.77
	0.64
	0.93
	0.007
	0.88
	0.72
	1.06
	0.178
	0.89
	0.74
	1.07
	0.212
	0.939

	cdl5
	0.99
	0.83
	1.17
	0.865
	0.99
	0.82
	1.20
	0.915
	0.99
	0.82
	1.21
	0.950
	0.939

	chit1
	1.02
	0.84
	1.24
	0.818
	1.38
	1.09
	1.76
	0.008
	1.07
	0.87
	1.31
	0.530
	0.939

	clec11ae1
	0.93
	0.78
	1.11
	0.425
	0.85
	0.69
	1.04
	0.115
	0.99
	0.79
	1.24
	0.919
	0.939

	clec11ae2
	0.88
	0.75
	1.05
	0.159
	0.86
	0.71
	1.04
	0.130
	1.00
	0.81
	1.23
	0.993
	0.939

	f7
	0.72
	0.58
	0.89
	0.003
	0.76
	0.62
	0.93
	0.007
	0.95
	0.82
	1.11
	0.536
	0.939

	complementc4
	1.03
	0.76
	1.39
	0.846
	1.08
	0.90
	1.31
	0.395
	0.93
	0.80
	1.07
	0.291
	0.939

	complementc5a
	1.09
	0.90
	1.31
	0.393
	1.08
	0.89
	1.31
	0.434
	1.01
	0.84
	1.21
	0.893
	0.939

	complementc9
	0.94
	0.80
	1.10
	0.446
	0.90
	0.77
	1.06
	0.211
	1.11
	0.91
	1.35
	0.291
	0.939

	crtam
	0.99
	0.84
	1.16
	0.874
	0.96
	0.80
	1.15
	0.657
	0.93
	0.79
	1.09
	0.367
	0.939

	cxcl10
	0.87
	0.73
	1.04
	0.134
	0.93
	0.77
	1.12
	0.452
	1.00
	0.83
	1.21
	0.971
	0.939

	cxcl11
	0.93
	0.81
	1.07
	0.338
	0.89
	0.75
	1.05
	0.173
	1.01
	0.85
	1.21
	0.887
	0.939

	cxcl11soma
	0.79
	0.65
	0.95
	0.013
	0.92
	0.77
	1.10
	0.335
	0.94
	0.78
	1.12
	0.475
	0.939

	cxcl9
	0.67
	0.54
	0.83
	0.000
	0.90
	0.73
	1.10
	0.307
	0.90
	0.73
	1.10
	0.304
	0.939

	ectodysplasina
	0.98
	0.78
	1.23
	0.857
	0.98
	0.83
	1.17
	0.856
	0.85
	0.72
	1.01
	0.067
	0.939

	enpp7
	1.09
	0.90
	1.30
	0.377
	0.94
	0.78
	1.14
	0.547
	0.87
	0.74
	1.03
	0.112
	0.939

	enrage
	0.92
	0.79
	1.08
	0.328
	1.05
	0.90
	1.23
	0.549
	1.05
	0.87
	1.27
	0.591
	0.939

	esm1
	1.08
	0.89
	1.32
	0.434
	1.04
	0.83
	1.32
	0.722
	0.89
	0.72
	1.10
	0.273
	0.939

	ezr
	0.92
	0.77
	1.09
	0.319
	1.04
	0.88
	1.23
	0.671
	1.01
	0.86
	1.18
	0.935
	0.939

	fap
	1.02
	0.86
	1.21
	0.824
	1.14
	0.97
	1.35
	0.119
	0.97
	0.80
	1.17
	0.720
	0.939

	fcer2
	1.05
	0.89
	1.24
	0.578
	0.92
	0.76
	1.10
	0.350
	0.93
	0.78
	1.10
	0.396
	0.939

	fcgr3a
	0.80
	0.66
	0.96
	0.017
	0.92
	0.77
	1.10
	0.343
	0.89
	0.74
	1.08
	0.248
	0.939

	fcrl2
	1.00
	0.83
	1.20
	0.993
	0.97
	0.81
	1.17
	0.751
	0.96
	0.84
	1.11
	0.614
	0.939

	fgf21
	0.98
	0.76
	1.25
	0.841
	1.25
	1.00
	1.56
	0.048
	1.18
	0.94
	1.47
	0.149
	0.939

	gcsf
	1.19
	0.95
	1.49
	0.123
	1.01
	0.81
	1.25
	0.948
	1.26
	1.03
	1.55
	0.027
	0.939

	gdf8
	1.19
	0.99
	1.43
	0.064
	0.89
	0.75
	1.06
	0.206
	0.93
	0.80
	1.07
	0.308
	0.939

	ghr
	1.00
	0.86
	1.17
	0.952
	1.14
	0.96
	1.35
	0.142
	1.01
	0.87
	1.18
	0.899
	0.939

	gpiba
	0.87
	0.73
	1.04
	0.119
	0.92
	0.78
	1.09
	0.328
	0.99
	0.86
	1.15
	0.922
	0.939

	granulysin
	1.02
	0.85
	1.23
	0.822
	1.03
	0.87
	1.23
	0.738
	1.01
	0.86
	1.19
	0.890
	0.939

	granzymea
	0.80
	0.66
	0.95
	0.013
	0.89
	0.74
	1.07
	0.214
	0.92
	0.77
	1.10
	0.375
	0.939

	gzma
	0.94
	0.79
	1.10
	0.428
	0.92
	0.78
	1.10
	0.362
	0.95
	0.80
	1.13
	0.560
	0.939

	hcii
	0.89
	0.76
	1.06
	0.195
	0.92
	0.77
	1.10
	0.374
	1.02
	0.86
	1.20
	0.818
	0.939

	hgf
	0.88
	0.73
	1.06
	0.169
	0.91
	0.73
	1.13
	0.390
	0.99
	0.78
	1.27
	0.965
	0.939

	hgfa
	0.92
	0.76
	1.12
	0.407
	0.96
	0.77
	1.19
	0.692
	1.00
	0.84
	1.20
	0.962
	0.939

	hgfi
	0.97
	0.80
	1.18
	0.769
	0.96
	0.79
	1.16
	0.665
	0.95
	0.80
	1.12
	0.522
	0.939

	icam5
	0.96
	0.79
	1.17
	0.682
	1.02
	0.83
	1.25
	0.835
	1.28
	1.09
	1.50
	0.003
	0.939

	igfbp4
	1.19
	1.01
	1.42
	0.043
	1.14
	0.95
	1.37
	0.152
	1.14
	0.94
	1.38
	0.196
	0.939

	interleukin19
	0.80
	0.68
	0.94
	0.007
	0.92
	0.77
	1.10
	0.382
	0.88
	0.70
	1.10
	0.271
	0.939

	lft
	0.89
	0.73
	1.08
	0.236
	1.03
	0.83
	1.28
	0.790
	0.83
	0.70
	1.00
	0.048
	0.939

	sell
	0.83
	0.67
	1.02
	0.071
	0.81
	0.68
	0.95
	0.012
	0.92
	0.77
	1.09
	0.332
	0.939

	lymphotoxinabeta
	0.98
	0.84
	1.14
	0.784
	0.97
	0.82
	1.16
	0.769
	1.12
	0.94
	1.33
	0.225
	0.939

	lysozymec
	0.84
	0.69
	1.02
	0.086
	0.85
	0.69
	1.04
	0.119
	0.96
	0.79
	1.17
	0.700
	0.939

	mia
	1.09
	0.91
	1.31
	0.344
	0.98
	0.83
	1.16
	0.829
	1.11
	0.93
	1.32
	0.253
	0.939

	mmp1
	1.14
	0.94
	1.37
	0.181
	1.07
	0.90
	1.28
	0.422
	1.10
	0.93
	1.32
	0.265
	0.939

	mmp11
	0.98
	0.81
	1.17
	0.805
	1.00
	0.84
	1.19
	0.984
	0.99
	0.85
	1.15
	0.872
	0.939

	mmp12
	0.82
	0.66
	1.02
	0.071
	1.22
	0.97
	1.54
	0.091
	1.04
	0.82
	1.30
	0.768
	0.939

	mmp2
	1.04
	0.86
	1.25
	0.709
	0.80
	0.67
	0.96
	0.017
	0.91
	0.76
	1.10
	0.338
	0.939

	mmp9
	0.98
	0.86
	1.13
	0.826
	0.97
	0.82
	1.15
	0.761
	1.14
	0.98
	1.33
	0.087
	0.939

	myeloperoxidase
	0.96
	0.80
	1.14
	0.620
	1.02
	0.87
	1.19
	0.791
	1.04
	0.87
	1.26
	0.653
	0.939

	ncam120
	1.25
	1.03
	1.52
	0.027
	0.92
	0.74
	1.15
	0.461
	0.99
	0.79
	1.25
	0.946
	0.939

	ncdase
	0.98
	0.82
	1.16
	0.804
	1.05
	0.89
	1.26
	0.549
	0.98
	0.84
	1.15
	0.803
	0.939

	nep
	1.09
	0.95
	1.26
	0.219
	1.10
	0.92
	1.30
	0.296
	1.00
	0.85
	1.19
	0.974
	0.939

	nmnat1
	1.02
	0.86
	1.21
	0.817
	0.94
	0.80
	1.11
	0.494
	0.93
	0.81
	1.07
	0.326
	0.939

	notch1
	0.95
	0.79
	1.15
	0.588
	0.91
	0.75
	1.11
	0.368
	0.96
	0.80
	1.15
	0.646
	0.939

	nrtk3
	1.16
	0.98
	1.37
	0.087
	0.94
	0.78
	1.15
	0.565
	1.06
	0.87
	1.29
	0.572
	0.939

	ntrk3
	0.94
	0.77
	1.15
	0.567
	0.98
	0.83
	1.17
	0.851
	0.85
	0.72
	1.01
	0.064
	0.939

	osm
	0.90
	0.77
	1.06
	0.211
	1.01
	0.84
	1.21
	0.914
	1.05
	0.88
	1.27
	0.578
	0.939

	pappa
	1.02
	0.85
	1.22
	0.841
	0.94
	0.80
	1.10
	0.444
	0.93
	0.78
	1.12
	0.461
	0.939

	pigr
	0.98
	0.83
	1.14
	0.762
	0.94
	0.78
	1.14
	0.548
	1.19
	1.03
	1.37
	0.018
	0.939

	rarres2
	1.13
	0.93
	1.37
	0.214
	1.28
	1.01
	1.63
	0.042
	1.26
	1.03
	1.54
	0.027
	0.939

	resistin
	1.03
	0.89
	1.18
	0.699
	1.03
	0.89
	1.20
	0.662
	1.00
	0.86
	1.17
	0.981
	0.939

	s100a9
	1.07
	0.92
	1.25
	0.369
	1.07
	0.91
	1.25
	0.445
	1.09
	0.91
	1.29
	0.361
	0.939

	semaphorin3e
	1.07
	0.92
	1.25
	0.372
	1.07
	0.89
	1.28
	0.477
	0.88
	0.75
	1.03
	0.108
	0.939

	serpina3
	1.01
	0.82
	1.23
	0.960
	0.97
	0.82
	1.14
	0.672
	1.16
	0.97
	1.39
	0.098
	0.939

	shbg
	0.91
	0.77
	1.08
	0.293
	0.89
	0.76
	1.05
	0.170
	0.92
	0.77
	1.10
	0.366
	0.939

	skr3
	1.03
	0.86
	1.25
	0.717
	0.93
	0.75
	1.15
	0.495
	0.92
	0.76
	1.10
	0.342
	0.939

	slitrk5
	0.97
	0.83
	1.13
	0.696
	1.05
	0.89
	1.23
	0.565
	1.03
	0.85
	1.23
	0.787
	0.939

	smpd1
	0.96
	0.85
	1.08
	0.504
	0.97
	0.83
	1.12
	0.654
	0.94
	0.78
	1.14
	0.532
	0.939

	stanniocalcin1
	1.08
	0.88
	1.32
	0.462
	1.02
	0.81
	1.29
	0.856
	1.08
	0.88
	1.32
	0.477
	0.939

	testican2
	0.99
	0.83
	1.19
	0.947
	1.10
	0.92
	1.33
	0.305
	1.02
	0.85
	1.22
	0.814
	0.939

	tgfalpha
	0.93
	0.80
	1.07
	0.315
	1.01
	0.86
	1.19
	0.871
	1.13
	0.94
	1.35
	0.211
	0.939

	thbs2
	0.83
	0.66
	1.05
	0.120
	1.04
	0.85
	1.27
	0.695
	1.07
	0.88
	1.31
	0.487
	0.939

	tnfrsf17
	1.10
	0.92
	1.32
	0.295
	0.87
	0.71
	1.06
	0.168
	0.83
	0.66
	1.04
	0.111
	0.939

	tnfrsf1b
	0.89
	0.75
	1.06
	0.194
	0.97
	0.80
	1.18
	0.747
	0.91
	0.75
	1.11
	0.342
	0.939

	tpo
	0.93
	0.78
	1.10
	0.399
	0.85
	0.71
	1.02
	0.082
	0.98
	0.85
	1.14
	0.833
	0.939

	trypsin2
	1.06
	0.87
	1.29
	0.569
	1.07
	0.90
	1.27
	0.460
	1.07
	0.89
	1.28
	0.493
	0.939

	tryptasebeta2
	0.97
	0.76
	1.24
	0.829
	0.92
	0.77
	1.10
	0.359
	1.02
	0.86
	1.21
	0.805
	0.939

	vegfa
	0.80
	0.65
	0.99
	0.039
	0.97
	0.75
	1.26
	0.818
	1.02
	0.79
	1.32
	0.863
	0.939

	wfikkn2
	1.15
	0.98
	1.36
	0.088
	1.04
	0.87
	1.25
	0.632
	1.03
	0.85
	1.25
	0.754
	0.939

	ccl25cc
	1.00
	0.84
	1.18
	0.973
	1.03
	0.88
	1.21
	0.691
	1.02
	0.88
	1.18
	0.825
	0.947

	contactin4
	0.95
	0.82
	1.10
	0.501
	0.93
	0.77
	1.10
	0.390
	0.92
	0.76
	1.11
	0.391
	0.947

	crp
	1.02
	0.85
	1.21
	0.856
	1.03
	0.87
	1.23
	0.699
	1.00
	0.82
	1.23
	0.962
	0.947

	cxcl10soma
	0.84
	0.70
	1.02
	0.073
	0.91
	0.75
	1.11
	0.371
	0.91
	0.75
	1.11
	0.355
	0.947

	galectin4
	0.92
	0.74
	1.14
	0.448
	0.86
	0.70
	1.06
	0.156
	1.00
	0.84
	1.19
	0.994
	0.947

	ly9
	0.92
	0.78
	1.09
	0.318
	1.00
	0.84
	1.20
	0.998
	0.90
	0.76
	1.07
	0.237
	0.947

	mrc2
	0.99
	0.85
	1.15
	0.880
	0.96
	0.80
	1.16
	0.691
	0.98
	0.82
	1.18
	0.865
	0.947

	osteomodulin
	1.09
	0.90
	1.32
	0.370
	0.99
	0.82
	1.21
	0.939
	1.09
	0.88
	1.33
	0.434
	0.947

	siglec1
	0.90
	0.73
	1.10
	0.285
	0.97
	0.82
	1.14
	0.682
	0.86
	0.71
	1.04
	0.114
	0.947

	cd6
	0.94
	0.80
	1.12
	0.503
	1.06
	0.89
	1.26
	0.515
	0.97
	0.81
	1.16
	0.710
	0.960

	insulinreceptor
	1.17
	0.98
	1.40
	0.079
	1.04
	0.86
	1.26
	0.676
	1.13
	0.91
	1.40
	0.266
	0.960

	eselectin
	1.04
	0.85
	1.28
	0.705
	1.04
	0.84
	1.30
	0.717
	1.11
	0.91
	1.35
	0.291
	0.963

	vcam1
	0.83
	0.69
	1.01
	0.065
	0.91
	0.74
	1.11
	0.328
	0.94
	0.78
	1.13
	0.492
	0.993

	Models treat age as the time-scale and are therefore adjusted for age. The models additionally include DNAm platform (HumanMethylation450, MethylationEPIC) and self-reported race (non-Hispanic White, Black) as covariates.




	Supplemental Table 6. Protein EpiScore associations with invasive breast cancer risk stratified by menopausal status at baseline

	
	Postmenopausal
	Premenopausal
	

	
	HR
	LowerCL
	UpperCL
	P-value
	HR
	LowerCL
	UpperCL
	P-value
	Interaction FDR

	adamts
	1.10
	0.96
	1.25
	0.173
	0.95
	0.79
	1.14
	0.596
	0.960

	adiponectin
	0.94
	0.84
	1.04
	0.219
	0.96
	0.83
	1.12
	0.625
	0.960

	afamin
	0.99
	0.89
	1.10
	0.846
	1.06
	0.88
	1.28
	0.548
	0.960

	alphaliduronidase
	0.97
	0.86
	1.09
	0.593
	1.01
	0.82
	1.26
	0.909
	0.960

	aminoacylase1
	0.99
	0.86
	1.14
	0.886
	0.90
	0.70
	1.16
	0.431
	0.960

	b2microglobulin
	0.97
	0.86
	1.10
	0.645
	0.94
	0.76
	1.16
	0.568
	0.960

	bcam
	0.99
	0.87
	1.13
	0.870
	1.04
	0.85
	1.27
	0.687
	0.960

	ccl11
	1.07
	0.94
	1.21
	0.304
	1.11
	0.92
	1.34
	0.286
	0.960

	ccl17
	1.07
	0.95
	1.20
	0.263
	1.00
	0.83
	1.19
	0.967
	0.960

	ccl18
	1.13
	0.99
	1.28
	0.061
	1.06
	0.87
	1.29
	0.562
	0.960

	ccl21
	1.14
	0.99
	1.31
	0.061
	1.25
	1.01
	1.53
	0.037
	0.960

	ccl22
	1.04
	0.92
	1.17
	0.554
	1.08
	0.88
	1.33
	0.447
	0.960

	cd163
	0.90
	0.80
	1.02
	0.100
	0.81
	0.64
	1.02
	0.070
	0.960

	cd209antigen
	1.13
	0.99
	1.30
	0.081
	0.93
	0.74
	1.19
	0.577
	0.960

	cd48antigen
	0.86
	0.76
	0.97
	0.017
	0.80
	0.63
	1.01
	0.060
	0.960

	cd6
	1.01
	0.91
	1.13
	0.823
	0.94
	0.75
	1.17
	0.559
	0.960

	cdl5
	1.00
	0.88
	1.13
	0.948
	0.99
	0.79
	1.23
	0.922
	0.960

	chit1
	1.13
	0.98
	1.32
	0.094
	1.19
	0.94
	1.51
	0.154
	0.960

	clec11ae1
	0.93
	0.81
	1.06
	0.265
	0.88
	0.69
	1.13
	0.313
	0.960

	clec11ae2
	0.92
	0.81
	1.04
	0.188
	0.89
	0.71
	1.11
	0.294
	0.960

	f7
	0.81
	0.71
	0.91
	0.001
	0.88
	0.73
	1.05
	0.158
	0.960

	complementc4
	1.09
	0.95
	1.25
	0.220
	0.82
	0.69
	0.99
	0.035
	0.960

	complementc5a
	1.06
	0.93
	1.20
	0.401
	1.15
	0.97
	1.36
	0.104
	0.960

	complementc9
	0.96
	0.86
	1.07
	0.473
	1.04
	0.85
	1.28
	0.674
	0.960

	contactin4
	0.92
	0.82
	1.03
	0.128
	0.95
	0.76
	1.19
	0.662
	0.960

	crp
	1.04
	0.93
	1.16
	0.537
	1.06
	0.86
	1.30
	0.598
	0.960

	crtam
	0.99
	0.89
	1.10
	0.791
	0.87
	0.69
	1.10
	0.239
	0.960

	cxcl10
	0.95
	0.83
	1.07
	0.377
	0.90
	0.72
	1.11
	0.320
	0.960

	cxcl10soma
	0.90
	0.79
	1.02
	0.097
	0.88
	0.72
	1.07
	0.197
	0.960

	cxcl11
	0.94
	0.84
	1.05
	0.304
	0.97
	0.80
	1.18
	0.783
	0.960

	cxcl11soma
	0.89
	0.79
	1.01
	0.069
	0.84
	0.67
	1.04
	0.111
	0.960

	cxcl9
	0.83
	0.72
	0.96
	0.012
	0.79
	0.63
	1.00
	0.052
	0.960

	ectodysplasina
	0.98
	0.86
	1.11
	0.741
	0.84
	0.68
	1.03
	0.097
	0.960

	enpp7
	1.00
	0.89
	1.13
	0.948
	0.89
	0.72
	1.09
	0.253
	0.960

	enrage
	1.00
	0.89
	1.11
	0.948
	1.05
	0.87
	1.27
	0.589
	0.960

	eselectin
	1.11
	0.97
	1.27
	0.122
	1.00
	0.79
	1.28
	0.973
	0.960

	esm1
	0.99
	0.85
	1.15
	0.887
	1.02
	0.80
	1.31
	0.858
	0.960

	ezr
	0.99
	0.89
	1.10
	0.813
	0.97
	0.77
	1.22
	0.783
	0.960

	fap
	1.06
	0.95
	1.19
	0.291
	0.95
	0.76
	1.19
	0.665
	0.960

	fcer2
	0.94
	0.83
	1.05
	0.284
	1.12
	0.92
	1.36
	0.274
	0.960

	fcgr3a
	0.87
	0.77
	0.99
	0.031
	0.86
	0.69
	1.07
	0.169
	0.960

	fcrl2
	0.99
	0.89
	1.10
	0.847
	0.94
	0.74
	1.19
	0.607
	0.960

	fgf21
	1.17
	1.00
	1.37
	0.052
	1.07
	0.86
	1.34
	0.530
	0.960

	galectin4
	0.97
	0.85
	1.11
	0.669
	0.87
	0.73
	1.05
	0.157
	0.960

	gcsf
	1.17
	1.01
	1.34
	0.032
	1.17
	0.92
	1.48
	0.211
	0.960

	gdf8
	1.00
	0.88
	1.12
	0.962
	1.01
	0.83
	1.23
	0.889
	0.960

	ghr
	1.07
	0.96
	1.19
	0.209
	1.07
	0.90
	1.28
	0.447
	0.960

	gpiba
	0.97
	0.87
	1.08
	0.555
	0.84
	0.70
	1.00
	0.054
	0.960

	granulysin
	1.02
	0.90
	1.14
	0.795
	1.01
	0.82
	1.25
	0.903
	0.960

	granzymea
	0.89
	0.79
	1.00
	0.053
	0.78
	0.62
	0.99
	0.041
	0.960

	gzma
	0.94
	0.85
	1.05
	0.302
	0.87
	0.70
	1.08
	0.202
	0.960

	hcii
	0.91
	0.82
	1.02
	0.111
	1.05
	0.86
	1.29
	0.608
	0.960

	hgf
	0.90
	0.78
	1.03
	0.126
	1.08
	0.86
	1.36
	0.505
	0.960

	hgfa
	0.98
	0.86
	1.11
	0.705
	0.93
	0.75
	1.16
	0.541
	0.960

	hgfi
	0.95
	0.84
	1.07
	0.415
	1.01
	0.83
	1.24
	0.898
	0.960

	icam5
	1.06
	0.93
	1.21
	0.402
	1.16
	0.96
	1.41
	0.125
	0.960

	igfbp1
	0.91
	0.81
	1.02
	0.093
	1.03
	0.85
	1.24
	0.767
	0.960

	igfbp4
	1.19
	1.06
	1.33
	0.003
	1.11
	0.90
	1.36
	0.322
	0.960

	insulinreceptor
	1.13
	1.00
	1.29
	0.055
	1.03
	0.83
	1.27
	0.799
	0.960

	interleukin19
	0.84
	0.75
	0.95
	0.004
	0.91
	0.71
	1.16
	0.432
	0.960

	lft
	0.89
	0.78
	1.01
	0.062
	1.07
	0.84
	1.37
	0.565
	0.960

	lgals3bp
	0.92
	0.82
	1.04
	0.181
	0.94
	0.78
	1.14
	0.534
	0.960

	sell
	0.87
	0.77
	0.98
	0.020
	0.81
	0.66
	0.98
	0.034
	0.960

	ly9
	0.98
	0.87
	1.09
	0.683
	0.80
	0.65
	0.99
	0.036
	0.960

	lymphotoxinabeta
	1.03
	0.93
	1.15
	0.569
	0.96
	0.79
	1.17
	0.687
	0.960

	lysozymec
	0.83
	0.73
	0.95
	0.007
	1.05
	0.84
	1.32
	0.643
	0.960

	mia
	1.01
	0.91
	1.13
	0.861
	1.20
	0.95
	1.52
	0.117
	0.960

	mmp1
	1.06
	0.94
	1.20
	0.316
	1.21
	1.00
	1.46
	0.055
	0.960

	mmp11
	0.94
	0.85
	1.05
	0.295
	1.19
	0.97
	1.46
	0.095
	0.960

	mmp12
	1.00
	0.85
	1.16
	0.950
	1.09
	0.83
	1.42
	0.538
	0.960

	mmp9
	1.02
	0.93
	1.12
	0.694
	1.05
	0.85
	1.29
	0.655
	0.960

	mrc2
	0.98
	0.87
	1.10
	0.688
	0.96
	0.78
	1.17
	0.676
	0.960

	myeloperoxidase
	1.00
	0.90
	1.12
	0.971
	1.05
	0.85
	1.30
	0.620
	0.960

	ncam120
	1.03
	0.89
	1.20
	0.680
	1.00
	0.78
	1.29
	0.990
	0.960

	ncdase
	0.99
	0.88
	1.10
	0.822
	1.01
	0.83
	1.24
	0.891
	0.960

	nep
	1.10
	0.99
	1.22
	0.087
	1.00
	0.83
	1.21
	0.988
	0.960

	nmnat1
	0.95
	0.85
	1.06
	0.320
	1.01
	0.85
	1.19
	0.924
	0.960

	notch1
	0.93
	0.82
	1.05
	0.255
	0.90
	0.73
	1.12
	0.352
	0.960

	nrtk3
	1.04
	0.93
	1.18
	0.481
	0.98
	0.75
	1.27
	0.854
	0.960

	ntrk3
	0.90
	0.80
	1.02
	0.100
	1.02
	0.84
	1.25
	0.810
	0.960

	osm
	0.98
	0.87
	1.10
	0.737
	1.03
	0.86
	1.23
	0.778
	0.960

	osteomodulin
	1.03
	0.90
	1.16
	0.703
	1.10
	0.87
	1.39
	0.447
	0.960

	pappa
	1.00
	0.90
	1.12
	0.938
	0.82
	0.66
	1.01
	0.066
	0.960

	pigr
	1.04
	0.93
	1.15
	0.516
	1.02
	0.84
	1.25
	0.830
	0.960

	rarres2
	1.26
	1.10
	1.44
	0.001
	1.13
	0.86
	1.50
	0.380
	0.960

	resistin
	0.99
	0.90
	1.09
	0.881
	1.14
	0.95
	1.36
	0.153
	0.960

	s100a9
	1.07
	0.96
	1.19
	0.225
	1.14
	0.94
	1.38
	0.180
	0.960

	semaphorin3e
	1.01
	0.91
	1.13
	0.841
	0.97
	0.81
	1.17
	0.779
	0.960

	serpina3
	1.02
	0.90
	1.15
	0.793
	1.11
	0.92
	1.34
	0.264
	0.960

	shbg
	0.87
	0.78
	0.98
	0.019
	0.95
	0.81
	1.13
	0.581
	0.960

	siglec1
	0.91
	0.81
	1.03
	0.142
	0.87
	0.70
	1.08
	0.210
	0.960

	skr3
	0.94
	0.83
	1.06
	0.298
	1.02
	0.80
	1.30
	0.883
	0.960

	smpd1
	0.98
	0.89
	1.07
	0.661
	0.89
	0.71
	1.12
	0.314
	0.960

	stanniocalcin1
	1.03
	0.90
	1.19
	0.639
	1.18
	0.94
	1.48
	0.156
	0.960

	testican2
	1.05
	0.93
	1.18
	0.428
	1.00
	0.79
	1.26
	0.990
	0.960

	tgfalpha
	0.99
	0.90
	1.10
	0.923
	1.09
	0.89
	1.33
	0.418
	0.960

	thbs2
	0.93
	0.81
	1.07
	0.335
	1.22
	0.97
	1.55
	0.093
	0.960

	tnfrsf17
	0.91
	0.80
	1.04
	0.168
	1.02
	0.80
	1.30
	0.869
	0.960

	tnfrsf1b
	0.93
	0.83
	1.06
	0.276
	0.92
	0.73
	1.17
	0.516
	0.960

	tpo
	0.94
	0.84
	1.05
	0.283
	0.89
	0.73
	1.09
	0.257
	0.960

	trypsin2
	1.13
	1.01
	1.26
	0.030
	0.84
	0.64
	1.09
	0.179
	0.960

	tryptasebeta2
	0.97
	0.85
	1.10
	0.638
	1.00
	0.81
	1.24
	0.998
	0.960

	vcam1
	0.93
	0.82
	1.05
	0.234
	0.80
	0.62
	1.02
	0.071
	0.960

	vegfa
	0.94
	0.80
	1.10
	0.462
	0.95
	0.72
	1.25
	0.707
	0.960

	wfikkn2
	1.08
	0.95
	1.22
	0.240
	1.02
	0.84
	1.23
	0.847
	0.960

	ccl25cc
	1.03
	0.93
	1.14
	0.609
	1.05
	0.87
	1.25
	0.623
	0.984

	mmp2
	0.92
	0.80
	1.04
	0.187
	0.88
	0.73
	1.08
	0.218
	0.986

	slitrk5
	1.00
	0.90
	1.11
	0.965
	1.01
	0.82
	1.24
	0.907
	0.986

	bmp1
	1.04
	0.92
	1.17
	0.581
	1.02
	0.85
	1.22
	0.854
	0.993

	Models treat age as the time-scale and are therefore adjusted for age. The models additionally include DNAm platform (HumanMethylation450, MethylationEPIC) and self-reported race (non-Hispanic White, Black) as covariates.



	Supplemental Table 7. Protein EpiScore associations with invasive breast cancer risk, stratified by tumor subtype

	
	ER-positive
	ER-negative
	

	protein
	HR
	LowerCL
	UpperCL
	P-value
	HR
	LowerCL
	UpperCL
	P-value
	Heterogeneity FDR

	cxcl9
	0.87
	0.76
	0.99
	0.036
	0.44
	0.34
	0.58
	3.24985E-09
	0.0003

	esm1
	1.13
	0.98
	1.31
	0.091
	0.58
	0.44
	0.76
	6.54521E-05
	0.0004

	ncam120
	0.94
	0.81
	1.08
	0.353
	1.85
	1.35
	2.53
	0.0001
	0.001

	gzma
	1.02
	0.92
	1.14
	0.700
	0.65
	0.54
	0.79
	1.23936E-05
	0.001

	nrtk3
	0.98
	0.86
	1.10
	0.697
	1.53
	1.25
	1.86
	2.92858E-05
	0.003

	interleukin19
	0.93
	0.83
	1.04
	0.212
	0.56
	0.43
	0.73
	1.58947E-05
	0.004

	aminoacylase1
	1.05
	0.91
	1.21
	0.494
	0.63
	0.49
	0.82
	0.0004
	0.004

	vegfa
	0.98
	0.85
	1.13
	0.795
	0.56
	0.41
	0.76
	0.0002
	0.004

	mmp12
	1.24
	1.07
	1.43
	0.003
	0.87
	0.73
	1.04
	0.116
	0.005

	lgals3bp
	0.96
	0.86
	1.08
	0.509
	0.68
	0.56
	0.81
	2.69701E-05
	0.009

	galectin4
	1.09
	0.97
	1.23
	0.153
	0.67
	0.51
	0.89
	0.006
	0.012

	stanniocalcin1
	1.22
	1.08
	1.39
	0.002
	0.79
	0.61
	1.04
	0.090
	0.021

	ccl18
	1.24
	1.10
	1.39
	0.0003
	0.88
	0.72
	1.09
	0.241
	0.027

	clec11ae1
	0.94
	0.82
	1.08
	0.408
	0.65
	0.51
	0.81
	0.0002
	0.027

	afamin
	1.08
	0.98
	1.19
	0.110
	0.79
	0.65
	0.96
	0.020
	0.031

	osteomodulin
	0.97
	0.85
	1.10
	0.594
	1.44
	1.13
	1.85
	0.004
	0.031

	tryptasebeta2
	1.03
	0.91
	1.17
	0.619
	0.65
	0.48
	0.89
	0.006
	0.041

	Shbg
	0.87
	0.78
	0.98
	0.016
	1.15
	0.96
	1.36
	0.122
	0.048

	granzymea
	0.93
	0.82
	1.05
	0.220
	0.66
	0.52
	0.83
	0.001
	0.048

	clec11ae2
	0.94
	0.82
	1.06
	0.303
	0.67
	0.53
	0.85
	0.001
	0.048

	b2microglobulin
	1.06
	0.95
	1.18
	0.323
	0.75
	0.58
	0.96
	0.024
	0.048

	Hgf
	0.99
	0.87
	1.12
	0.845
	0.64
	0.47
	0.88
	0.006
	0.048

	slitrk5
	0.99
	0.89
	1.10
	0.854
	1.32
	1.09
	1.62
	0.006
	0.048

	tnfrsf1b
	1.00
	0.90
	1.12
	0.940
	0.72
	0.56
	0.91
	0.007
	0.048

	vcam1
	1.00
	0.89
	1.12
	0.985
	0.69
	0.52
	0.91
	0.009
	0.057

	cd163
	0.94
	0.84
	1.05
	0.263
	0.62
	0.46
	0.85
	0.003
	0.059

	Lft
	0.96
	0.84
	1.10
	0.538
	0.71
	0.57
	0.88
	0.002
	0.059

	tnfrsf17
	0.99
	0.87
	1.12
	0.851
	0.69
	0.52
	0.90
	0.007
	0.059

	crtam
	1.00
	0.89
	1.11
	0.960
	0.75
	0.62
	0.92
	0.005
	0.059

	bcam
	1.15
	1.02
	1.28
	0.019
	0.75
	0.53
	1.06
	0.101
	0.079

	cd48antigen
	0.88
	0.78
	1.00
	0.043
	0.63
	0.48
	0.83
	0.001
	0.095

	skr3
	1.02
	0.91
	1.16
	0.690
	0.73
	0.55
	0.97
	0.033
	0.095

	wfikkn2
	1.03
	0.91
	1.16
	0.657
	1.31
	1.07
	1.59
	0.008
	0.111

	cd209antigen
	1.05
	0.91
	1.21
	0.511
	1.40
	1.09
	1.78
	0.007
	0.129

	Osm
	1.00
	0.90
	1.12
	0.938
	0.74
	0.56
	0.98
	0.034
	0.129

	gdf8
	1.00
	0.89
	1.13
	0.954
	1.30
	1.05
	1.62
	0.019
	0.129

	ccl21
	1.20
	1.05
	1.38
	0.010
	1.51
	1.25
	1.83
	1.56155E-05
	0.135

	Ghr
	1.09
	0.98
	1.20
	0.098
	0.86
	0.70
	1.06
	0.167
	0.143

	f7
	0.89
	0.79
	1.00
	0.043
	0.69
	0.54
	0.87
	0.002
	0.145

	cdl5
	1.04
	0.93
	1.17
	0.484
	0.83
	0.68
	1.02
	0.073
	0.145

	smpd1
	0.93
	0.83
	1.04
	0.197
	0.82
	0.74
	0.90
	3.22514E-05
	0.193

	serpina3
	0.98
	0.87
	1.10
	0.712
	1.21
	0.98
	1.50
	0.081
	0.204

	mmp1
	1.05
	0.93
	1.17
	0.456
	1.23
	1.05
	1.45
	0.012
	0.251

	lymphotoxinabeta
	0.98
	0.88
	1.09
	0.670
	1.15
	0.97
	1.37
	0.104
	0.254

	eselectin
	1.12
	0.98
	1.29
	0.098
	0.86
	0.63
	1.16
	0.323
	0.257

	ccl11
	1.06
	0.94
	1.19
	0.365
	1.26
	1.05
	1.52
	0.014
	0.257

	complementc9
	0.95
	0.85
	1.05
	0.303
	1.21
	0.90
	1.64
	0.208
	0.284

	cxcl10soma
	0.94
	0.84
	1.07
	0.355
	0.78
	0.62
	0.97
	0.028
	0.284

	igfbp4
	1.27
	1.13
	1.42
	4.10058E-05
	1.04
	0.82
	1.32
	0.742
	0.292

	complementc5a
	1.18
	1.04
	1.33
	0.012
	0.97
	0.79
	1.21
	0.815
	0.292

	gpiba
	0.95
	0.85
	1.06
	0.358
	0.80
	0.64
	0.98
	0.033
	0.292

	resistin
	1.00
	0.91
	1.09
	0.931
	1.14
	0.98
	1.33
	0.093
	0.292

	fcgr3a
	0.90
	0.80
	1.01
	0.065
	0.72
	0.54
	0.95
	0.021
	0.303

	alphaliduronidase
	0.97
	0.86
	1.09
	0.643
	1.21
	0.92
	1.59
	0.176
	0.303

	notch1
	0.88
	0.78
	1.00
	0.046
	1.12
	0.82
	1.51
	0.474
	0.306

	trypsin2
	1.16
	1.03
	1.30
	0.012
	0.95
	0.74
	1.22
	0.692
	0.312

	hgfi
	1.00
	0.89
	1.12
	0.991
	0.81
	0.61
	1.08
	0.144
	0.329

	nep
	1.16
	1.05
	1.28
	0.005
	0.97
	0.75
	1.25
	0.787
	0.343

	igfbp1
	0.92
	0.82
	1.03
	0.154
	0.82
	0.71
	0.94
	0.004
	0.343

	siglec1
	0.95
	0.85
	1.07
	0.423
	0.77
	0.57
	1.04
	0.090
	0.343

	s100a9
	1.04
	0.94
	1.16
	0.440
	1.21
	1.00
	1.46
	0.052
	0.343

	testican2
	1.02
	0.91
	1.15
	0.695
	1.24
	0.96
	1.60
	0.103
	0.343

	crp
	1.05
	0.94
	1.16
	0.391
	0.87
	0.66
	1.15
	0.343
	0.391

	ly9
	0.96
	0.86
	1.08
	0.535
	0.85
	0.72
	1.01
	0.066
	0.391

	lysozymec
	0.91
	0.80
	1.03
	0.138
	0.75
	0.55
	1.02
	0.071
	0.439

	rarres2
	1.29
	1.12
	1.49
	0.0004
	1.48
	1.18
	1.88
	0.001
	0.460

	sell
	0.82
	0.73
	0.93
	0.001
	0.73
	0.59
	0.89
	0.003
	0.462

	thbs2
	1.08
	0.95
	1.23
	0.257
	0.89
	0.63
	1.25
	0.496
	0.462

	gcsf
	1.09
	0.95
	1.25
	0.222
	1.29
	0.93
	1.79
	0.126
	0.537

	enrage
	0.99
	0.89
	1.10
	0.897
	0.88
	0.69
	1.12
	0.288
	0.555

	pigr
	1.03
	0.92
	1.15
	0.616
	1.13
	0.96
	1.33
	0.153
	0.558

	granulysin
	1.07
	0.95
	1.19
	0.256
	0.96
	0.77
	1.19
	0.696
	0.571

	ncdase
	1.04
	0.93
	1.16
	0.516
	0.92
	0.71
	1.18
	0.515
	0.585

	cd6
	1.03
	0.92
	1.15
	0.607
	0.92
	0.74
	1.16
	0.496
	0.588

	chit1
	1.31
	1.14
	1.50
	0.0001
	1.20
	0.99
	1.46
	0.068
	0.591

	ccl25cc
	1.05
	0.95
	1.16
	0.365
	0.98
	0.85
	1.12
	0.740
	0.596

	adamts
	1.06
	0.94
	1.19
	0.366
	0.91
	0.65
	1.29
	0.599
	0.596

	ccl17
	1.02
	0.91
	1.14
	0.767
	1.11
	0.92
	1.35
	0.273
	0.596

	tgfalpha
	1.01
	0.91
	1.12
	0.843
	0.91
	0.70
	1.17
	0.456
	0.610

	ectodysplasina
	0.99
	0.87
	1.13
	0.875
	0.89
	0.69
	1.15
	0.362
	0.622

	fcer2
	1.02
	0.90
	1.14
	0.791
	0.93
	0.75
	1.15
	0.499
	0.630

	cxcl11soma
	0.89
	0.79
	1.00
	0.053
	0.80
	0.62
	1.05
	0.107
	0.636

	mmp2
	0.87
	0.77
	1.00
	0.045
	0.94
	0.76
	1.17
	0.593
	0.708

	enpp7
	0.97
	0.87
	1.10
	0.660
	1.08
	0.80
	1.45
	0.634
	0.708

	fap
	1.01
	0.91
	1.13
	0.801
	1.09
	0.87
	1.36
	0.465
	0.752

	fgf21
	1.23
	1.05
	1.44
	0.010
	1.33
	1.01
	1.75
	0.039
	0.764

	contactin4
	0.91
	0.82
	1.02
	0.123
	0.98
	0.75
	1.27
	0.869
	0.790

	hcii
	0.96
	0.86
	1.07
	0.461
	0.91
	0.73
	1.12
	0.352
	0.790

	fcrl2
	1.03
	0.94
	1.13
	0.534
	0.99
	0.86
	1.14
	0.892
	0.790

	mmp9
	1.04
	0.94
	1.15
	0.434
	1.00
	0.84
	1.18
	0.982
	0.810

	mrc2
	0.99
	0.89
	1.10
	0.873
	1.05
	0.81
	1.37
	0.699
	0.810

	cxcl10
	0.95
	0.84
	1.08
	0.439
	0.90
	0.69
	1.19
	0.465
	0.855

	cxcl11
	0.93
	0.84
	1.04
	0.224
	0.97
	0.80
	1.17
	0.741
	0.866

	insulinreceptor
	1.20
	1.05
	1.36
	0.005
	1.15
	0.88
	1.49
	0.303
	0.904

	adiponectin
	0.96
	0.86
	1.07
	0.439
	0.98
	0.85
	1.13
	0.774
	0.921

	myeloperoxidase
	0.98
	0.88
	1.11
	0.789
	1.01
	0.83
	1.24
	0.893
	0.921

	ccl22
	1.10
	0.98
	1.24
	0.106
	1.07
	0.84
	1.38
	0.584
	0.946

	icam5
	1.10
	0.97
	1.25
	0.137
	1.08
	0.85
	1.36
	0.536
	0.954

	pappa
	1.02
	0.91
	1.13
	0.740
	1.00
	0.78
	1.27
	0.971
	0.955

	semaphorin3e
	0.99
	0.89
	1.11
	0.921
	0.98
	0.77
	1.24
	0.847
	0.972

	ntrk3
	0.92
	0.81
	1.03
	0.162
	0.93
	0.72
	1.21
	0.602
	0.978

	mia
	1.03
	0.91
	1.15
	0.650
	1.01
	0.78
	1.31
	0.916
	0.984

	bmp1
	0.99
	0.88
	1.11
	0.849
	0.98
	0.76
	1.25
	0.854
	0.984

	tpo
	0.93
	0.83
	1.04
	0.216
	0.92
	0.74
	1.15
	0.462
	0.984

	hgfa
	0.93
	0.82
	1.06
	0.307
	0.94
	0.75
	1.18
	0.599
	0.984

	complementc4
	1.06
	0.93
	1.22
	0.399
	1.05
	0.79
	1.39
	0.721
	0.984

	mmp11
	1.03
	0.92
	1.15
	0.581
	1.03
	0.79
	1.34
	0.845
	0.984

	ezr
	1.02
	0.91
	1.13
	0.781
	1.01
	0.84
	1.22
	0.896
	0.984

	nmnat1
	0.96
	0.86
	1.07
	0.487
	0.96
	0.76
	1.22
	0.738
	0.984

	Models treat age as the time-scale and are therefore adjusted for age. The models additionally include DNAm platform (HumanMethylation450, MethylationEPIC) and self-reported race (non-Hispanic White, Black) as covariates.
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