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Table S4: Association between DNA methylation and lifetime Gail risk score –   multivariate analysis
	[bookmark: RANGE!A1:D12]Multi-variate analysis

	Gene
	Coefficient
	Std. Error
	P-value

	AKR1B1
	-0.003
	0.008
	0.711

	TM6SF1
	0.001
	0.010
	0.955

	CCND2
	0.000
	0.011
	0.984

	RARB
	-0.009
	0.012
	0.459

	RASSF1
	-0.002
	0.011
	0.880

	TWIST1
	-0.032
	0.017
	0.055

	TMEFF2
	-0.006
	0.011
	0.584

	HIN1
	-0.008
	0.011
	0.452

	CMI
	-0.024
	0.015
	0.112

	Adjusted for age, BMI, total cell counts,and log(percent density)







Table S6   Association between Methylation and Masood Cytology Score

	 
	Multivariate Analysis

	Gene
	Coefficient
	Std. Error
	P-value*

	
	
	
	

	AKR1B1
	[bookmark: RANGE!C5]0.007
	0.003
	0.018

	TM6SF1
	0.009
	0.004
	0.022

	CCND2
	0.032
	0.004
	0.000

	RARB
	-0.008
	0.005
	0.108

	RASSF1
	0.023
	0.004
	0.000

	TWIST1
	0.023
	0.006
	0.000

	TMEFF2
	0.003
	0.004
	0.526

	HIN1
	0.014
	0.004
	0.001

	CMI
	0.030
	0.006
	0.000

	*Adjusted for age, BMI, total cell counts, log (percent density), log (Gail score). Significant at P<0.006, after Bonferroni adjustment for multiple comparisons of individual genes.









	Table S9    Agreement between the baseline and the 6-month methylation levels in rFNA among individuals (n = 15)

	 
	 

	Gene
	Cohen's kappa coefficient 
	95% confidence interval

	
	
	

	AKR1B1
	0.216
	(-0.702, 0.269)

	TM6SF1
	0.571
	(0.145, 0.998)

	CCND2
	0.464
	(0.015, 0.913)

	RARB
	0.196
	(-0.300, 0.693)

	RASSF1
	0.464
	(0.015, 0.913) 

	TWIST1
	0.324
	(-0.153, 0.801)

	HIN1
	0.182
	(-0.300, 0.664)

	CMI
	0.196
	(-0.300, 0.693)
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		Table 1		Patient Characteristics		Number 

				Age - Median (Range)		50 (35-60)

				Race		N=380

				 Caucasian		327 (86.1%)

				 African American		40 (10.5%)

				 Other 		13 (3.4%)

				Menopausal Status (Measure by Hormones)		N = 366

				 Pre		168 (45.9%)

				 Post		198 (54.1%)

				Body Mass Index (BMI)		N = 380

				 Median (Range)		26.8 (18.7-51.3)

				 Low – Normal (18.5 - 24.9)		144 (37.9%)

				 Overweight (25 - 29.9)		108 (28.4%)

				 Obese (>30)		128 (33.7%)

				Menstrual Phase 		N = 166

				 Follicular		53 (31.9%)

				 Mid-cycle		67 (40.4%)

				 Luteal		46 (27.7%)

				Lifetime Risk (Gail Model)		N=378

				 Median (Range)		12.7 (5.6-54.1)

				  <10		112 (29.6%)

				 10 to 19		206 (54.5%)

				 ≥20		60 (15.9%)

				Breast Percent Density		N=379

				 Median Percent Density (Range)		18.1 (2.5-72.8)

				Breast Density BI-RADS score		N = 378

				Fatty, D1		38 (10.1%)

				Scattered, D2		107 (28.3%)

				Heterogeneous, D3		183 (48.4%)

				Dense, D4		50 (13.2%)

				Cytology, Standard		N=380

				Insufficient		26 (6.8%)

				Benign		207 (54.5%)

				Borderline atypical		8 (2.1%)

				Atypia/Indeterminate		136 (35.8%)

				Suspicious		3 (0.8%)

				Masood Cytology Score		N=354

				Median (Range)		13 (7-18)

				Normal (6-10)		30 (8.5%)

				Hyperplasia, benign (11-14)		192 (54.2%)

				Hyperplasia, atypial  (15-18)		132 (37.3%)







Table 2

		Table 2		Correlation between Clinical Risk Factors within the Study Cohort

				Age		Lifetime Gail Risk		Percent Density		Masood score

				Number of Sample Pairs		356		356		332

				Spearman r		-0.256		-0.15		-0.246

				95% confidence interval		-0.353 to -0.153		-0.253 to -0.044		-0.348 to -0.139

				P value (two-tailed)		< 0.0001		0.005		< 0.0001

				Lifetime Gail Risk		Age		Percent Density		Masood score

				Number of Sample Pairs		356		355		331

				Spearman r		-0.256		0.166		0.156

				95% confidence interval		-0.353 to -0.153		0.059 to 0.268		0.046 to 0.263

				P value (two-tailed)		< 0.0001		0.002		0.004

				Percent Density		Age		Lifetime Gail Assess		Masood score

				Number of Sample Pairs		356		355		331

				Spearman r		-0.15		0.166		0.195

				95% confidence interval		-0.253 to -0.044		0.059 to 0.268		0.086 to 0.299

				P value (two-tailed)		0.005		0.002		0.0004

				Masood Score		Age		Lifetime Gail Assess		Percent  Density

				Number of Sample Pairs		332		331		331

				Spearman r		-0.246		0.156		0.195

				95% confidence interval		-0.348 to -0.139		0.046 to 0.263		0.086 to 0.299

				P value (two-tailed)		< 0.0001		0.004		0.0004





Table 3 revised

		Table 3		Correlation between Cumulative Methylation and Clinical Risk Factors 

						N		Spearman r (95% CI)		P-value 

				Age		357		-0.048 (-0.154 to 0.059)		0.367

				Lifetime Gail Assessment		356		0.005 (-0.103 to 0.111)		0.933

				Percent Density		356		0.0966 (-0.011 to 0.202		0.069

				Masood Score		332		0.385 (0.287 to 0.476)		< 0.0001



				Correlation between Age and Individual Gene Methylation 

						N		Spearman r (95% CI)		P-value 

				RASSF1		357		-0.085 (-0.190 to 0.022)		0.1102

				TWIST1		357		-0.041 (-0.148 to 0.066)		0.436

				CCND2		355		-0.040 (-0.015 to 0.068		0.455

				HIN1		357		-0.036 (-0.142 to 0.071)		0.496

				RARB		357		0.172 (0.067 to 0.274)		0.001

				AKR1B1		357		-0.119 (-0.223 to 0.012)		0.024

				TM6SF1		357		0.024 (-0.083 to 0.130		0.656

				TMEFF2		357		-0.003 (-0.110 to 0.104)		0.953



				Correlation between Masood Cytology and Individual Gene Methylation 

						N		Spearman r (95% CI)		P-value 

				RASSF1		332		0.413 (0.316 to 0.501)		< 0.0001

				TWIST1		332		0.301 (0.195 to 0.397)		< 0.0001

				CCND2		331		0.464 (0.372 to 0.547)		< 0.0001

				HIN1		332		0.312 (0.208 to 0.408)		< 0.0001

				RARB		332		-0.0927 (-0.201 to 0.083)		0.092

				AKR1B1		332		0.253 (0.146 to 0.354)		< 0.0001

				TM6SF1		332		0.228 (0.121 to 0.331)		< 0.0001

				TMEFF2		332		0.025  (-0.086 to 0.135)		0.652











Table S1

		Table S1		DNA Methylation in rFNA samples 

						RASSF1		TWIST1		CCND2		HIN1		RARB		AKR1B1		TM6SF1		TMEFF2		CMI

				Number of samples		357		357		355		357		357		357		357		357		357

				Minimum		0		0		0		0		0		0		0		0		0

				25% Percentile		0		0		0		0		0		0		0		0		1

				Median		0		0		1		0		0		0		0		0		3

				75% Percentile		1		1		2		0		1		1		0		0		6

				Maximum		16		10		23		20		17		29		20		13		82







Table S2

		Table S2		Association between Methylation and Menopause as Measured by Luteinizing and Follicular Stimulating Hormones – Univariate Analysis

				Gene		Pre (N =160 )		Post (N =187 )		P-value*

						Median (min,max)		Median (min,max)

				AKR1B1		0 (0, 21)		0 (0, 29)		0.389

				TM6SF1		0 (0, 7)		0 (0, 20)		0.547

				CCND2		1 (0, 12)		1 (0, 23)		0.223

				RARB		0 (0, 2)		0 (0,17)		0.004

				RASSF1		0 (0, 7)		0 (0, 16)		0.162

				TWIST1		0 (0, 10)		0 (0, 6)		0.712

				TMEFF2		0 (0, 10)		0 (0, 13)		0.957

				HIN1		0 (0, 5)		0 (0, 20)		0.308

				CMI		3 (0,37)		3 (0,82)		0.715

				* Mann-Whitney U test. Ten subjects had missing hormone levels. 







Table S3

		Table S3.		Association between Methylation and Menstrual Cycle as Measured by Estradiol and Progesterone – Univariate Analysis

				Gene		Follicular (N= 52)		Midcycle   (N =62 )		Luteal (N=44) 		P-value*

						Median (min,max)		Median (min,max)		Median (min,max)

				AKR1B1		0 (0, 18)		0 (0, 21)		0 (0, 13)		0.616

				TM6SF1		0 (0, 3)		0 (0, 7)		0 (0, 4)		0.028

				CCND2		1 (0, 8)		1 (0, 12)		1 (0, 8)		0.654

				RARB		0 (0, 2)		0 (0, 2)		0 (0, 2)		0.775

				RASSF1		0 (0, 6)		0 (0, 7)		0 (0, 3)		0.404

				TWIST1		0 (0, 3)		1 (0, 6)		0 (0, 10)		0.693

				TMEFF2		0 (0, 10)		0 (0, 5)		0 (0, 1)		0.821

				HIN1		0 (0, 3)		0 (0, 2)		0 (0, 5)		0.859

				CMI		2 (0,32)		4 (0,37)		3 (0,26)		0.289

				*Kruskal-Wallis Rank Sum Test; Hormone levels were available on 158 /357 women.  No values were significant after correction for multiple test comparisons.







Table S4

		Table S4		Association between DNA Methylation
and Lifetime Gail Risk Score

				Multi-variate analysis

				Gene		Coefficient		Std. Error		P-value*

				AKR1B1		0.001		0.008		0.882

				TM6SF1		0.005		0.01		0.593

				CCND2		0.002		0.011		0.828

				RARB		-0.009		0.012		0.459

				RASSF1		0.004		0.01		0.68

				TWIST1		-0.023		0.016		0.166

				TMEFF2		-0.007		0.011		0.548

				HIN1		-0.001		0.01		0.954

				CMI		-0.012		0.014		0.384

				* Adjusted for age, BMI, and log(percent density)







Table S5

		Table S5		Association between DNA Methylation
and Percent Breast Density

						Multi-variate analysis 

				Gene		Coefficient		Std. Error		P-value*

				AKR1B1		0.004		0.011		0.741

				TM6SF1		0.027		0.013		0.036

				CCND2		0.018		0.015		0.227

				RARB		-0.006		0.017		0.701

				RASSF1		0.032		0.014		0.020

				TWIST1		0.018		0.023		0.416

				TMEFF2		-0.003		0.015		0.816

				HIN1		0.023		0.014		0.104

				CMI		0.023		0.020		0.248

				* Adjusted for age, BMI, and log(Gail score).  No values were significant after correcting for multiple test comparisons.







Table S6

		Table S6		Association between Methylation and Masood Cytology Score 

						Multivariate Analysis

				Gene		Coefficient		Std. Error		P-value*



				AKR1B1		0.012		0.003		<0.001

				TM6SF1		0.014		0.004		<0.001

				CCND2		0.035		0.004		<0.001

				RARB		-0.005		0.005		0.309

				RASSF1		0.027		0.004		<0.001

				TWIST1		0.03		0.007		<0.001

				TMEFF2		0.002		0.004		0.564

				HIN1		0.02		0.004		<0.001

				CMI		0.04		0.005		<0.001

				*Adjusted for age, BMI, log(percent density), log(Gail score). Significant at P ≤ 0.006, after Bonferroni adjustment for multiple test comparisons of  individual genes.







Table S7

		Table S7		Gene Methylation versus Standard Cytology

						CMI																																																																																																		ARK1B1		FZD10		TM6SF1		GAS7C		ALX1		CyD2		RARB		RASSF1A		TWIST		TMEFF2		HIN1		CMI

						Benign		Atypical																																																																																																0		1		0		0		0		1		0		0		0		0		0		2

				Number of samples		188		131																																																																																																0		1		0		0		0		0		0		0		0		0		0		1

				Minimum		0		0																																																																																																0		1		0		0		0		0		0		0		0		0		0		1

				25% Percentile		1		2

				Median		2		5

				75% Percentile		4		9																																																																																																0		1		0		0		1		0		0		0		0		0		0		2

				Maximum		48		82																																																																																																0		1		0		0		0		1		0		0		0		0		0		2

				P-value 		<0.0001																																																																																																		0		1		0		0		1		0		0		0		0		0		0		2

						RARB				RASSF1A				TWIST1				TMEFF2																																																																																						0		1		0		0		1		0		0		0		0		0		0		2

						Benign		Atypical		Benign		Atypical		Benign		Atypical		Benign		Atypical																																																																																				0		1		0		0		0		0		0		0		0		0		0		1

				Number of samples		188		131		188		131		188		131		188		131																																																																																				0		1		0		0		1		1		0		0		0		0		0		3

				Minimum		0		0		0		0		0		0		0		0																																																																																				0		1		0		0		1		0		0		0		0		0		0		2

				25% Percentile		0		0		0		0		0		0		0		0																																																																																				0		1		0		0		1		0		0		0		0		0		0		2

				Median		0		0		0		0		0		1		0		0																																																																																				0		2		0		0		1		0		0		0		0		0		0		3

				75% Percentile		1		1		0		1		1		1		0		0																																																																																				0		1		0		0		0		0		0		0		1		0		0		2

				Maximum		14		17		11		16		6		10		13		3																																																																																				0		1		0		0		1		1		0		0		0		0		0		3

				P-value 		0.052				<0.0001				<0.0001				0.703																																																																																						0		1		0		0		1		0		0		0		0		0		0		2

						AKR1B1				TM6SF1				CCND2				HIN1																																																				0		2		0		0		0		0		0		0		0		0		0		2

						Benign		Atypical		Benign		Atypical		Benign		Atypical		Benign		Atypical

				Number of samples		188		131		188		131		187		131		188		131																																																		0		1		0		0		1		1		0		0		0		0		0		3

				Minimum		0		0		0		0		0		0		0		0																																																		0		2		0		0		1		0		0		0		0		0		0		3

				25% Percentile		0		0		0		0		0		1		0		0																																																		0		2		0		0		0		0		0		0		0		0		0		2

				Median		0		0		0		0		0		1		0		0																																																		0		2		0		0		0		0		0		0		0		0		0		2

				75% Percentile		0		1		0		1		1		3		0		0																																																		0		1		0		0		1		0		0		0		0		0		0		2

				Maximum		25		29		11		20		9		23		8		20																																																		1		1		0		0		1		0		0		0		0		0		0		3

				P-value 		0.0002				0.017				<0.0001				0.0007																																																				0		2		0		0		0		0		0		0		0		0		0		2

				Mean		0.023				2.766		2.023		0.335		0.679		0.074		0.023		0.797		2.099																																																																						0		1		0		0		2		0		0		0		0		0		0		3

				Std. Deviation		3.621		4.096		1.312		1.193		1.133		2.095		0.501		0.150		1.300		2.619																																																																						0		2		0		0		0		0		0		0		0		0		0		2

				Std. Error		0.264		0.358		0.096		0.104		0.083		0.183		0.037		0.013		0.095		0.229																																																																						0		2		0		0		1		0		1		0		0		0		0		4

				Lower 95% CI of mean		0.522		0.972		2.577		1.817		0.172		0.317		0.002		-0.003		0.609		1.647																																																																						0		1		0		0		0		1		0		0		1		0		0		3

				Upper 95% CI of mean		1.564		2.387		2.955		2.229		0.498		1.041		0.147		0.049		0.984		2.552																																																																						0		2		0		0		0		1		0		0		0		0		0		3

																																																																																														0		2		0		0		1		0		0		0		0		0		0		3

																																																																																										0		1		0		0		1		0		0		0		0		0		0		2

																																																																																																								0		3		2		0		1		5		1		0		3		0		0		15

																																																																																																								1		2		3		0		3		3		0		0		2		0		0		14

																																																																																																								2		2		1		0		2		3		0		1		1		0		2		14

																																																																																																								1		3		0		0		1		1		0		7		1		0		1		15

																																																																																																								6		1		0		0		2		2		0		0		0		0		3		14

																																																																																																								0		2		1		0		4		4		1		0		2		0		1		15

																																																																																																								0		6		0		0		6		0		2		0		1		0		0		15

																																																																																																								0		4		0		0		9		0		2		0		1		0		0		16

																																																																																																								1		4		0		0		8		1		1		0		1		0		0		16

																																																																																																								4		5		0		0		4		1		1		0		1		0		0		16

																																																																																																								0		4		2		0		2		5		1		0		1		1		0		16

																																																																																																								0		1		0		0		7		3		1		2		1		0		1		16

																																																																																																								1		1		0		0		5		1		1		6		1		0		0		16

																																																																																																								0		2		0		0		8		1		1		2		1		0		0		15

																																																																																																								6		1		1		0		2		4		0		0		2		0		0		16

																																																																																																								0		1		5		0		3		3		1		0		3		0		0		16

																																																																																																								4		1		3		0		3		2		0		2		2		0		0		17

																																																																																																								0		8		0		0		5		0		2		0		0		1		0		16

																																																																																																								1		2		3		0		1		2		3		2		2		0		3		19

																																																																																																								5		3		1		0		4		2		0		1		1		0		1		18

																																																																																																								0		3		0		0		2		1		1		0		0		11		0		18

																																																																																																								0		4		0		1		5		3		1		0		3		1		0		18

																																																																																																								0		6		0		0		9		0		2		0		3		0		0		20

																																																																																																								0		5		5		0		5		0		2		0		3		0		0		20

																																																																																																								11		2		1		0		2		1		0		1		2		0		0		20

																																																																																																								18		1		0		0		0		1		0		1		0		0		0		21

																																																																																																								12		2		1		0		1		2		0		0		1		0		0		19

																																																																																																								3		2		1		0		4		1		2		5		1		0		1		20

																																																																																																								0		2		0		2		2		0		1		0		0		13		0		20

																																																																																																								1		1		0		0		1		4		0		2		1		0		10		20

																																																																																																								2		1		1		0		3		12		0		2		1		0		1		23

																																																																																																								7		3		2		0		2		3		0		3		1		1		0		22

																																																																																																								2		1		7		0		6		3		0		1		1		0		0		21

																																																																																																								13		3		0		0		2		1		1		0		1		0		0		21

																																																																																																								15		4		0		0		0		2		0		0		0		0		0		21

																																																																																																								0		1		0		0		1		3		6		4		1		0		5		21

																																																																																																								0		6		4		0		2		4		3		1		2		0		1		23

																																																																																																								16		2		1		0		1		1		1		1		1		0		0		24

																																																																																																								2		3		1		0		3		1		0		1		1		10		0		22

																																																																																																								0		2		1		0		9		4		1		3		0		0		3		23

																																																																																																								14		1		1		0		3		2		0		1		1		0		0		23

																																																																																																								2		3		1		0		1		2		1		7		0		0		8		25

																																																																																																								0		7		0		0		12		0		3		0		1		2		0		25

																																																																																																								13		4		2		0		1		3		0		0		1		0		0		24

																																																																																																								0		1		0		0		5		4		0		2		10		0		2		24

																																																																																																								11		4		5		0		1		3		0		0		3		0		0		27

																																																																																																								0		2		0		0		8		6		1		4		3		0		4		28

																																																																																																								12		3		2		0		1		9		0		1		2		0		0		30

																																																																																																								0		1		0		0		30				0		0		0		0		0		31

																																																																																																								8		4		3		0		1		5		2		5		2		0		3		33

																																																																																																								0		5		3		2		11		3		2		0		4		6		0		36

																																																																																																								15		3		3		0		1		8		0		2		3		0		1		36

																																																																																																								1		3		1		0		1		4		1		16		2		0		11		40

																																																																																																								21		3		7		0		3		5		2		0		2		0		0		43

																																																																																																								25		3		4		0		2		8		0		3		1		0		0		46

																																																																																																								6		2		1		0		10		4		3		11		2		0		10		49

																																																																																																								0		1		0		0		1		2		17		5		5		0		20		51

																																																																																																								2		5		4		0		20		5		2		3		4		1		5		51

																																																																																																								2		1		0		0		12		2		14		11		6		0		6		54

																																																																																																								25		7		11		0		0		9		0		0		3		0		0		55

																																																																																																								29		9		20		0		4		23		0		1		6		2		0		94





Table S8

		Table S8		Spearman Correlation: Relationship between Biomarkers within the Panel

				Spearman Correlation      P-values		CMI		RASSF1A		TWIST1		CCND2		HIN1		RARB		AKR1B1		TM6SF1		TMEFF2

				CMI				0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.001

				RASSF1		0.000				0.000		0.000		0.000		0.242		0.000		0.000		0.794

				TWIST1		0.000		0.000				0.000		0.000		0.000		0.000		0.000		0.009

				CCND2		0.000		0.000		0.000				0.000		0.797		0.000		0.000		0.862

				HIN1		0.000		0.000		0.000		0.000				0.017		0.000		0.000		0.722

				RARB		0.000		0.242		0.000		0.797		0.017				0.209		0.000		0.000

				AKR1B1		0.000		0.000		0.000		0.000		0.000		0.209				0.000		0.412

				TM6SF1		0.000		0.000		0.000		0.000		0.000		0.000		0.000				0.001

				TMEFF2		0.001		0.794		0.009		0.862		0.722		0.000		0.412		0.001

				Correlation Coefficients		CMI		RASSF1A		TWIST1		CCND2		HIN1		RARB		AKR1B1		TM6SF1		TMEFF2

				CMI				0.62		0.72		0.76		0.56		0.36		0.50		0.65		0.18

				RASSF1		0.62				0.39		0.57		0.70		0.06		0.37		0.39		-0.01

				TWIST1		0.72		0.39				0.56		0.40		0.34		0.20		0.48		0.14

				CCND2		0.76		0.57		0.56				0.50		0.01		0.28		0.46		0.01

				HIN1		0.56		0.70		0.40		0.50				0.13		0.28		0.36		0.02

				RARB		0.36		0.06		0.34		0.01		0.13				0.07		0.28		0.23

				AKR1B1		0.50		0.37		0.20		0.28		0.28		0.07				0.39		-0.04

				TM6SF1		0.65		0.39		0.48		0.46		0.36		0.28		0.39				0.18

				TMEFF2		0.18		-0.01		0.14		0.01		0.02		0.23		-0.04		0.18
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Follicular 

(N= 52)

Midcycle   

(N =62 )

Luteal 

(N=44) 

Median 

(min,max)

Median 

(min,max)

Median 

(min,max)

AKR1B1

0 (0, 18) 0 (0, 21) 0 (0, 13) 0.616

TM6SF1

0 (0, 3) 0 (0, 7) 0 (0, 4) 0.028

CCND2

1 (0, 8) 1 (0, 12) 1 (0, 8) 0.654

RARB

0 (0, 2) 0 (0, 2) 0 (0, 2) 0.775

RASSF1

0 (0, 6) 0 (0, 7) 0 (0, 3) 0.404

TWIST1

0 (0, 3) 1 (0, 6) 0 (0, 10) 0.693

TMEFF2

0 (0, 10) 0 (0, 5) 0 (0, 1) 0.821

HIN1 0 (0, 3) 0 (0, 2) 0 (0, 5) 0.859

CMI 2 (0,32) 4 (0,37) 3 (0,26) 0.289

Association between Methylation and Menstrual Cycle as 

Measured by Estradiol and Progesterone – Univariate Analysis

Gene P-value*

*Kruskal-Wallis Rank Sum Test; Hormone levels were available on 

158 /357 women.  No values were significant after correction for 

multiple test comparisons.
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Table 1



		Table 1		Patient Characteristics		Number 

				Age - Median (Range)		50 (35-60)

				Race		N=380

				 Caucasian		327 (86.1%)

				 African American		40 (10.5%)

				 Other 		13 (3.4%)

				Menopausal Status (Measure by Hormones)		N = 366

				 Pre		168 (45.9%)

				 Post		198 (54.1%)

				Body Mass Index (BMI)		N = 380

				 Median (Range)		26.8 (18.7-51.3)

				 Low – Normal (18.5 - 24.9)		144 (37.9%)

				 Overweight (25 - 29.9)		108 (28.4%)

				 Obese (>30)		128 (33.7%)

				Menstrual Phase 		N = 166

				 Follicular		53 (31.9%)

				 Mid-cycle		67 (40.4%)

				 Luteal		46 (27.7%)

				Lifetime Risk (Gail Model)		N=378

				 Median (Range)		12.7 (5.6-54.1)

				  <10		112 (29.6%)

				 10 to 19		206 (54.5%)

				 ≥20		60 (15.9%)

				Breast Percent Density		N=379

				 Median Percent Density (Range)		18.1 (2.5-72.8)

				Breast Density BI-RADS score		N = 378

				Fatty, D1		38 (10.1%)

				Scattered, D2		107 (28.3%)

				Heterogeneous, D3		183 (48.4%)

				Dense, D4		50 (13.2%)

				Cytology, Standard		N=380

				Insufficient		26 (6.8%)

				Benign		207 (54.5%)

				Borderline atypical		8 (2.1%)

				Atypia/Indeterminate		136 (35.8%)

				Suspicious		3 (0.8%)

				Masood Cytology Score		N=354

				Median (Range)		13 (7-18)

				Normal (6-10)		30 (8.5%)

				Hyperplasia, benign (11-14)		192 (54.2%)

				Hyperplasia, atypial  (15-18)		132 (37.3%)







Table 2

		Table 2		Correlation between Clinical Risk Factors within the Study Cohort

				Age		Lifetime Gail Risk		Percent Density		Masood score

				Number of Sample Pairs		356		356		332

				Spearman r		-0.256		-0.15		-0.246

				95% confidence interval		-0.353 to -0.153		-0.253 to -0.044		-0.348 to -0.139

				P value (two-tailed)		< 0.0001		0.005		< 0.0001

				Lifetime Gail Risk		Age		Percent Density		Masood score

				Number of Sample Pairs		356		355		331

				Spearman r		-0.256		0.166		0.156

				95% confidence interval		-0.353 to -0.153		0.059 to 0.268		0.046 to 0.263

				P value (two-tailed)		< 0.0001		0.002		0.004

				Percent Density		Age		Lifetime Gail Assess		Masood score

				Number of Sample Pairs		356		355		331

				Spearman r		-0.15		0.166		0.195

				95% confidence interval		-0.253 to -0.044		0.059 to 0.268		0.086 to 0.299

				P value (two-tailed)		0.005		0.002		0.0004

				Masood Score		Age		Lifetime Gail Assess		Percent  Density

				Number of Sample Pairs		332		331		331

				Spearman r		-0.246		0.156		0.195

				95% confidence interval		-0.348 to -0.139		0.046 to 0.263		0.086 to 0.299

				P value (two-tailed)		< 0.0001		0.004		0.0004





Table 3 revised

		Table 3		Correlation between Cumulative Methylation and Clinical Risk Factors 

						N		Spearman r (95% CI)		P-value 

				Age		357		-0.048 (-0.154 to 0.059)		0.367

				Lifetime Gail Assessment		356		0.005 (-0.103 to 0.111)		0.933

				Percent Density		356		0.0966 (-0.011 to 0.202		0.069

				Masood Score		332		0.385 (0.287 to 0.476)		< 0.0001



				Correlation between Age and Individual Gene Methylation 

						N		Spearman r (95% CI)		P-value 

				RASSF1		357		-0.085 (-0.190 to 0.022)		0.1102

				TWIST1		357		-0.041 (-0.148 to 0.066)		0.436

				CCND2		355		-0.040 (-0.015 to 0.068		0.455

				HIN1		357		-0.036 (-0.142 to 0.071)		0.496

				RARB		357		0.172 (0.067 to 0.274)		0.001

				AKR1B1		357		-0.119 (-0.223 to 0.012)		0.024

				TM6SF1		357		0.024 (-0.083 to 0.130		0.656

				TMEFF2		357		-0.003 (-0.110 to 0.104)		0.953



				Correlation between Masood Cytology and Individual Gene Methylation 

						N		Spearman r (95% CI)		P-value 

				RASSF1		332		0.413 (0.316 to 0.501)		< 0.0001

				TWIST1		332		0.301 (0.195 to 0.397)		< 0.0001

				CCND2		331		0.464 (0.372 to 0.547)		< 0.0001

				HIN1		332		0.312 (0.208 to 0.408)		< 0.0001

				RARB		332		-0.0927 (-0.201 to 0.083)		0.092

				AKR1B1		332		0.253 (0.146 to 0.354)		< 0.0001

				TM6SF1		332		0.228 (0.121 to 0.331)		< 0.0001

				TMEFF2		332		0.025  (-0.086 to 0.135)		0.652











Table S1

		Table S1		DNA Methylation in rFNA samples 

						RASSF1		TWIST1		CCND2		HIN1		RARB		AKR1B1		TM6SF1		TMEFF2		CMI

				Number of samples		357		357		355		357		357		357		357		357		357

				Minimum		0		0		0		0		0		0		0		0		0

				25% Percentile		0		0		0		0		0		0		0		0		1

				Median		0		0		1		0		0		0		0		0		3

				75% Percentile		1		1		2		0		1		1		0		0		6

				Maximum		16		10		23		20		17		29		20		13		82







Table S2

		Table S2		Association between Methylation and Menopause as Measured by Luteinizing and Follicular Stimulating Hormones – Univariate Analysis

				Gene		Pre (N =160 )		Post (N =187 )		P-value*

						Median (min,max)		Median (min,max)

				AKR1B1		0 (0, 21)		0 (0, 29)		0.389

				TM6SF1		0 (0, 7)		0 (0, 20)		0.547

				CCND2		1 (0, 12)		1 (0, 23)		0.223

				RARB		0 (0, 2)		0 (0,17)		0.004

				RASSF1		0 (0, 7)		0 (0, 16)		0.162

				TWIST1		0 (0, 10)		0 (0, 6)		0.712

				TMEFF2		0 (0, 10)		0 (0, 13)		0.957

				HIN1		0 (0, 5)		0 (0, 20)		0.308

				CMI		3 (0,37)		3 (0,82)		0.715

				* Mann-Whitney U test. Ten subjects had missing hormone levels. 







Table S3

		Table S3.		Association between Methylation and Menstrual Cycle as Measured by Estradiol and Progesterone – Univariate Analysis

				Gene		Follicular (N= 52)		Midcycle   (N =62 )		Luteal (N=44) 		P-value*

						Median (min,max)		Median (min,max)		Median (min,max)

				AKR1B1		0 (0, 18)		0 (0, 21)		0 (0, 13)		0.616

				TM6SF1		0 (0, 3)		0 (0, 7)		0 (0, 4)		0.028

				CCND2		1 (0, 8)		1 (0, 12)		1 (0, 8)		0.654

				RARB		0 (0, 2)		0 (0, 2)		0 (0, 2)		0.775

				RASSF1		0 (0, 6)		0 (0, 7)		0 (0, 3)		0.404

				TWIST1		0 (0, 3)		1 (0, 6)		0 (0, 10)		0.693

				TMEFF2		0 (0, 10)		0 (0, 5)		0 (0, 1)		0.821

				HIN1		0 (0, 3)		0 (0, 2)		0 (0, 5)		0.859

				CMI		2 (0,32)		4 (0,37)		3 (0,26)		0.289

				*Kruskal-Wallis Rank Sum Test; Hormone levels were available on 158 /357 women.  No values were significant after correction for multiple test comparisons.







Table S4

		Table S4		Association between DNA Methylation
and Lifetime Gail Risk Score

				Multi-variate analysis

				Gene		Coefficient		Std. Error		P-value*

				AKR1B1		0.001		0.008		0.882

				TM6SF1		0.005		0.01		0.593

				CCND2		0.002		0.011		0.828

				RARB		-0.009		0.012		0.459

				RASSF1		0.004		0.01		0.68

				TWIST1		-0.023		0.016		0.166

				TMEFF2		-0.007		0.011		0.548

				HIN1		-0.001		0.01		0.954

				CMI		-0.012		0.014		0.384

				* Adjusted for age, BMI, and log(percent density)







Table S5

		Table S5		Association between DNA Methylation
and Percent Breast Density

						Multi-variate analysis 

				Gene		Coefficient		Std. Error		P-value*

				AKR1B1		0.004		0.011		0.741

				TM6SF1		0.027		0.013		0.036

				CCND2		0.018		0.015		0.227

				RARB		-0.006		0.017		0.701

				RASSF1		0.032		0.014		0.020

				TWIST1		0.018		0.023		0.416

				TMEFF2		-0.003		0.015		0.816

				HIN1		0.023		0.014		0.104

				CMI		0.023		0.020		0.248

				* Adjusted for age, BMI, and log(Gail score).  No values were significant after correcting for multiple test comparisons.







Table S6

		Table S6		Association between Methylation and Masood Cytology Score 

						Multivariate Analysis

				Gene		Coefficient		Std. Error		P-value*



				AKR1B1		0.012		0.003		<0.001

				TM6SF1		0.014		0.004		<0.001

				CCND2		0.035		0.004		<0.001

				RARB		-0.005		0.005		0.309

				RASSF1		0.027		0.004		<0.001

				TWIST1		0.03		0.007		<0.001

				TMEFF2		0.002		0.004		0.564

				HIN1		0.02		0.004		<0.001

				CMI		0.04		0.005		<0.001

				*Adjusted for age, BMI, log(percent density), log(Gail score). Significant at P ≤ 0.006, after Bonferroni adjustment for multiple test comparisons of  individual genes.







Table S7

		Table S7		Gene Methylation versus Standard Cytology

						CMI																																																																																																		ARK1B1		FZD10		TM6SF1		GAS7C		ALX1		CyD2		RARB		RASSF1A		TWIST		TMEFF2		HIN1		CMI

						Benign		Atypical																																																																																																0		1		0		0		0		1		0		0		0		0		0		2

				Number of samples		188		131																																																																																																0		1		0		0		0		0		0		0		0		0		0		1

				Minimum		0		0																																																																																																0		1		0		0		0		0		0		0		0		0		0		1

				25% Percentile		1		2

				Median		2		5

				75% Percentile		4		9																																																																																																0		1		0		0		1		0		0		0		0		0		0		2

				Maximum		48		82																																																																																																0		1		0		0		0		1		0		0		0		0		0		2

				P-value 		<0.0001																																																																																																		0		1		0		0		1		0		0		0		0		0		0		2

						RARB				RASSF1A				TWIST1				TMEFF2																																																																																						0		1		0		0		1		0		0		0		0		0		0		2

						Benign		Atypical		Benign		Atypical		Benign		Atypical		Benign		Atypical																																																																																				0		1		0		0		0		0		0		0		0		0		0		1

				Number of samples		188		131		188		131		188		131		188		131																																																																																				0		1		0		0		1		1		0		0		0		0		0		3

				Minimum		0		0		0		0		0		0		0		0																																																																																				0		1		0		0		1		0		0		0		0		0		0		2

				25% Percentile		0		0		0		0		0		0		0		0																																																																																				0		1		0		0		1		0		0		0		0		0		0		2

				Median		0		0		0		0		0		1		0		0																																																																																				0		2		0		0		1		0		0		0		0		0		0		3

				75% Percentile		1		1		0		1		1		1		0		0																																																																																				0		1		0		0		0		0		0		0		1		0		0		2

				Maximum		14		17		11		16		6		10		13		3																																																																																				0		1		0		0		1		1		0		0		0		0		0		3

				P-value 		0.052				<0.0001				<0.0001				0.703																																																																																						0		1		0		0		1		0		0		0		0		0		0		2

						AKR1B1				TM6SF1				CCND2				HIN1																																																				0		2		0		0		0		0		0		0		0		0		0		2

						Benign		Atypical		Benign		Atypical		Benign		Atypical		Benign		Atypical

				Number of samples		188		131		188		131		187		131		188		131																																																		0		1		0		0		1		1		0		0		0		0		0		3

				Minimum		0		0		0		0		0		0		0		0																																																		0		2		0		0		1		0		0		0		0		0		0		3

				25% Percentile		0		0		0		0		0		1		0		0																																																		0		2		0		0		0		0		0		0		0		0		0		2

				Median		0		0		0		0		0		1		0		0																																																		0		2		0		0		0		0		0		0		0		0		0		2

				75% Percentile		0		1		0		1		1		3		0		0																																																		0		1		0		0		1		0		0		0		0		0		0		2

				Maximum		25		29		11		20		9		23		8		20																																																		1		1		0		0		1		0		0		0		0		0		0		3

				P-value 		0.0002				0.017				<0.0001				0.0007																																																				0		2		0		0		0		0		0		0		0		0		0		2

				Mean		0.023				2.766		2.023		0.335		0.679		0.074		0.023		0.797		2.099																																																																						0		1		0		0		2		0		0		0		0		0		0		3

				Std. Deviation		3.621		4.096		1.312		1.193		1.133		2.095		0.501		0.150		1.300		2.619																																																																						0		2		0		0		0		0		0		0		0		0		0		2

				Std. Error		0.264		0.358		0.096		0.104		0.083		0.183		0.037		0.013		0.095		0.229																																																																						0		2		0		0		1		0		1		0		0		0		0		4

				Lower 95% CI of mean		0.522		0.972		2.577		1.817		0.172		0.317		0.002		-0.003		0.609		1.647																																																																						0		1		0		0		0		1		0		0		1		0		0		3

				Upper 95% CI of mean		1.564		2.387		2.955		2.229		0.498		1.041		0.147		0.049		0.984		2.552																																																																						0		2		0		0		0		1		0		0		0		0		0		3

																																																																																														0		2		0		0		1		0		0		0		0		0		0		3

																																																																																										0		1		0		0		1		0		0		0		0		0		0		2

																																																																																																								0		3		2		0		1		5		1		0		3		0		0		15

																																																																																																								1		2		3		0		3		3		0		0		2		0		0		14

																																																																																																								2		2		1		0		2		3		0		1		1		0		2		14

																																																																																																								1		3		0		0		1		1		0		7		1		0		1		15

																																																																																																								6		1		0		0		2		2		0		0		0		0		3		14

																																																																																																								0		2		1		0		4		4		1		0		2		0		1		15

																																																																																																								0		6		0		0		6		0		2		0		1		0		0		15

																																																																																																								0		4		0		0		9		0		2		0		1		0		0		16

																																																																																																								1		4		0		0		8		1		1		0		1		0		0		16

																																																																																																								4		5		0		0		4		1		1		0		1		0		0		16

																																																																																																								0		4		2		0		2		5		1		0		1		1		0		16

																																																																																																								0		1		0		0		7		3		1		2		1		0		1		16

																																																																																																								1		1		0		0		5		1		1		6		1		0		0		16

																																																																																																								0		2		0		0		8		1		1		2		1		0		0		15

																																																																																																								6		1		1		0		2		4		0		0		2		0		0		16

																																																																																																								0		1		5		0		3		3		1		0		3		0		0		16

																																																																																																								4		1		3		0		3		2		0		2		2		0		0		17

																																																																																																								0		8		0		0		5		0		2		0		0		1		0		16

																																																																																																								1		2		3		0		1		2		3		2		2		0		3		19

																																																																																																								5		3		1		0		4		2		0		1		1		0		1		18

																																																																																																								0		3		0		0		2		1		1		0		0		11		0		18

																																																																																																								0		4		0		1		5		3		1		0		3		1		0		18

																																																																																																								0		6		0		0		9		0		2		0		3		0		0		20

																																																																																																								0		5		5		0		5		0		2		0		3		0		0		20

																																																																																																								11		2		1		0		2		1		0		1		2		0		0		20

																																																																																																								18		1		0		0		0		1		0		1		0		0		0		21

																																																																																																								12		2		1		0		1		2		0		0		1		0		0		19

																																																																																																								3		2		1		0		4		1		2		5		1		0		1		20

																																																																																																								0		2		0		2		2		0		1		0		0		13		0		20

																																																																																																								1		1		0		0		1		4		0		2		1		0		10		20

																																																																																																								2		1		1		0		3		12		0		2		1		0		1		23

																																																																																																								7		3		2		0		2		3		0		3		1		1		0		22

																																																																																																								2		1		7		0		6		3		0		1		1		0		0		21

																																																																																																								13		3		0		0		2		1		1		0		1		0		0		21

																																																																																																								15		4		0		0		0		2		0		0		0		0		0		21

																																																																																																								0		1		0		0		1		3		6		4		1		0		5		21

																																																																																																								0		6		4		0		2		4		3		1		2		0		1		23

																																																																																																								16		2		1		0		1		1		1		1		1		0		0		24

																																																																																																								2		3		1		0		3		1		0		1		1		10		0		22

																																																																																																								0		2		1		0		9		4		1		3		0		0		3		23

																																																																																																								14		1		1		0		3		2		0		1		1		0		0		23

																																																																																																								2		3		1		0		1		2		1		7		0		0		8		25

																																																																																																								0		7		0		0		12		0		3		0		1		2		0		25

																																																																																																								13		4		2		0		1		3		0		0		1		0		0		24

																																																																																																								0		1		0		0		5		4		0		2		10		0		2		24

																																																																																																								11		4		5		0		1		3		0		0		3		0		0		27

																																																																																																								0		2		0		0		8		6		1		4		3		0		4		28

																																																																																																								12		3		2		0		1		9		0		1		2		0		0		30

																																																																																																								0		1		0		0		30				0		0		0		0		0		31

																																																																																																								8		4		3		0		1		5		2		5		2		0		3		33

																																																																																																								0		5		3		2		11		3		2		0		4		6		0		36

																																																																																																								15		3		3		0		1		8		0		2		3		0		1		36

																																																																																																								1		3		1		0		1		4		1		16		2		0		11		40

																																																																																																								21		3		7		0		3		5		2		0		2		0		0		43

																																																																																																								25		3		4		0		2		8		0		3		1		0		0		46

																																																																																																								6		2		1		0		10		4		3		11		2		0		10		49

																																																																																																								0		1		0		0		1		2		17		5		5		0		20		51

																																																																																																								2		5		4		0		20		5		2		3		4		1		5		51

																																																																																																								2		1		0		0		12		2		14		11		6		0		6		54

																																																																																																								25		7		11		0		0		9		0		0		3		0		0		55

																																																																																																								29		9		20		0		4		23		0		1		6		2		0		94





Table S8

		Table S8		Spearman Correlation: Relationship between Biomarkers within the Panel

				Spearman Correlation      P-values		CMI		RASSF1A		TWIST1		CCND2		HIN1		RARB		AKR1B1		TM6SF1		TMEFF2

				CMI				0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.001

				RASSF1		0.000				0.000		0.000		0.000		0.242		0.000		0.000		0.794

				TWIST1		0.000		0.000				0.000		0.000		0.000		0.000		0.000		0.009

				CCND2		0.000		0.000		0.000				0.000		0.797		0.000		0.000		0.862

				HIN1		0.000		0.000		0.000		0.000				0.017		0.000		0.000		0.722

				RARB		0.000		0.242		0.000		0.797		0.017				0.209		0.000		0.000

				AKR1B1		0.000		0.000		0.000		0.000		0.000		0.209				0.000		0.412

				TM6SF1		0.000		0.000		0.000		0.000		0.000		0.000		0.000				0.001

				TMEFF2		0.001		0.794		0.009		0.862		0.722		0.000		0.412		0.001

				Correlation Coefficients		CMI		RASSF1A		TWIST1		CCND2		HIN1		RARB		AKR1B1		TM6SF1		TMEFF2

				CMI				0.62		0.72		0.76		0.56		0.36		0.50		0.65		0.18

				RASSF1		0.62				0.39		0.57		0.70		0.06		0.37		0.39		-0.01

				TWIST1		0.72		0.39				0.56		0.40		0.34		0.20		0.48		0.14

				CCND2		0.76		0.57		0.56				0.50		0.01		0.28		0.46		0.01

				HIN1		0.56		0.70		0.40		0.50				0.13		0.28		0.36		0.02

				RARB		0.36		0.06		0.34		0.01		0.13				0.07		0.28		0.23

				AKR1B1		0.50		0.37		0.20		0.28		0.28		0.07				0.39		-0.04

				TM6SF1		0.65		0.39		0.48		0.46		0.36		0.28		0.39				0.18

				TMEFF2		0.18		-0.01		0.14		0.01		0.02		0.23		-0.04		0.18
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Table S5

Gene Coefficient Std. Error P-value*

AKR1B1

-0.006 0.011 0.620

TM6SF1

0.020 0.014 0.152

CCND2

0.014 0.015 0.366

RARB

-0.010 0.017 0.558

RASSF1

0.024 0.015 0.100

TWIST1

0.006 0.024 0.789

TMEFF2

-0.004 0.015 0.792

HIN1 0.014 0.015 0.356

CMI 0.008 0.021 0.701

Multi-variate analysis 

Association between DNA Methylation

and Percent Breast Density

* Adjusted for age, BMI, total cell counts and log(Gail 

score).  No values were significant after correcting for 

multiple test comparisons.
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Table 1 



		Table 1		Patient Characteristics		Number 

				Age - Median (Range)		50 (35-60)

				Race		N=380

				 Caucasian		327 (86.1%)

				 African American		40 (10.5%)

				 Other 		13 (3.4%)

				Menopausal Status (Measure by Hormones)		N = 366

				 Pre		168 (45.9%)

				 Post		198 (54.1%)

				Body Mass Index (BMI)		N = 380

				 Median (Range)		26.8 (18.7-51.3)

				 Low – Normal (≤ 25)		144 (37.9%)

				 High (> 25)		213 (62.1)

				Menstrual Phase 		N = 166

				 Follicular		53 (31.9%)

				 Mid-cycle		67 (40.4%)

				 Luteal		46 (27.7%)

				Lifetime Risk (Gail Model)		N=378

				 Median (Range)		12.7 (5.6-54.1)

				  <10		112 (29.6%)

				 10 to 19		206 (54.5%)

				 ≥20		60 (15.9%)

				Breast Percent Density		N=379

				 Median Percent Density (Range)		18.1 (2.5-72.8)

				Percent Density 

				<5 		15 (4)

				5 to 24 		264 (70)

				24 to 49		91 (24)

				50 to 75		8 (2)

				>75 		0 (0)

				Cytology, Standard		N=380

				Insufficient		26 (6.8%)

				Benign		207 (54.5%)

				Borderline atypical		8 (2.1%)

				Atypia/Indeterminate		136 (35.8%)

				Suspicious		3 (0.8%)

				Masood Cytology Score		N=354

				Median (Range)		13 (7-18)

				Normal (6-10)		30 (8.5%)

				Hyperplasia, benign (11-14)		192 (54.2%)

				Hyperplasia, atypial  (15-18)		132 (37.3%)







Table 2 

		Table 2		Correlation between Clinical Risk Factors within the Study Cohort

				Age		Lifetime Gail Risk		Percent Density		Masood score

				Number of Sample Pairs		356		356		332

				Spearman r		-0.256		-0.15		-0.246

				95% confidence interval		-0.353 to -0.153		-0.253 to -0.0441		-0.348 to -0.139

				P value (two-tailed)		< 0.0001		0.005		< 0.0001

				Lifetime Gail Assessment		Age		Percent Density		Masood score

				Number of Sample Pairs		356		355		331

				Spearman r		-0.256		0.166		0.156

				95% confidence interval		-0.353 to -0.153		0.0596 to 0.268		0.0461 to 0.263

				P value (two-tailed)		< 0.0001		0.002		0.004

				Percent Density		Age		Lifetime Gail Assess		Masood score

				Number of Sample Pairs		356		355		331

				Spearman r		-0.15		0.166		0.195

				95% confidence interval		-0.253 to -0.0441		0.0596 to 0.268		0.0855 to 0.299

				P value (two-tailed)		0.005		0.002		0.0004

				Masood Score		Age		Lifetime Gail Assess		Percent  Density

				Number of Sample Pairs		332		331		331

				Spearman r		-0.246		0.156		0.195

				95% confidence interval		-0.348 to -0.139		0.0461 to 0.263		0.0855 to 0.299

				P value (two-tailed)		< 0.0001		0.004		0.0004





Table 3 

		Table 3		Correlation between Cumulative Methylation and Clinical Risk Factors 

						N		Spearman r (95% CI)		P-value 

				Age		357		-0.048 (-0.154 to 0.059)		0.367

				Lifetime Gail Assessment		356		0.005 (-0.103 to 0.111)		0.933

				Percent Density		356		0.0966 (-0.011 to 0.202		0.069

				Masood Score		332		0.385 (0.287 to 0.476)		< 0.0001



				Correlation between Age and Individual Gene Methylation 

						N		Spearman r (95% CI)		P-value 

				RASSF1		357		-0.085 (-0.190 to 0.022)		0.1102

				TWIST1		357		-0.041 (-0.148 to 0.066)		0.436

				CCND2		355		-0.040 (-0.015 to 0.068		0.455

				HIN1		357		-0.036 (-0.142 to 0.071)		0.496

				RARB		357		0.172 (0.067 to 0.274)		0.001

				AKR1B1		357		-0.119 (-0.223 to 0.012)		0.024

				TM6SF1		357		0.024 (-0.083 to 0.130		0.656

				TMEFF2		357		-0.003 (-0.110 to 0.104)		0.953



				Correlation between Masood Cytology and Individual Gene Methylation 

						N		Spearman r (95% CI)		P-value 

				RASSF1		332		0.413 (0.316 to 0.501)		< 0.0001

				TWIST1		332		0.301 (0.195 to 0.397)		< 0.0001

				CCND2		331		0.464 (0.372 to 0.547)		< 0.0001

				HIN1		332		0.312 (0.208 to 0.408)		< 0.0001

				RARB		332		-0.0927 (-0.201 to 0.083)		0.092

				AKR1B1		332		0.253 (0.146 to 0.354)		< 0.0001

				TM6SF1		332		0.228 (0.121 to 0.331)		< 0.0001

				TMEFF2		332		0.025  (-0.086 to 0.135)		0.652











Table S1

		Table S1		DNA Methylation in rFNA samples 

						RASSF1		TWIST1		CCND2		HIN1		RARB		AKR1B1		TM6SF1		TMEFF2		CMI

				Number of samples		357		357		355		357		357		357		357		357		357

				Minimum		0		0		0		0		0		0		0		0		0

				25% Percentile		0		0		0		0		0		0		0		0		1

				Median		0		0		1		0		0		0		0		0		3

				75% Percentile		1		1		2		0		1		1		0		0		6

				Maximum		16		10		23		20		17		29		20		13		82







Table S2

		Table S2		Association between Methylation and Menopause as Measured by Luteinizing and Follicular Stimulating Hormones – Univariate Analysis

				Gene		Pre (N =160 )		Post (N =187 )		P-value*

						Median (min,max)		Median (min,max)

				AKR1B1		0 (0, 21)		0 (0, 29)		0.389

				TM6SF1		0 (0, 7)		0 (0, 20)		0.547

				CCND2		1 (0, 12)		1 (0, 23)		0.223

				RARB		0 (0, 2)		0 (0,17)		0.004

				RASSF1		0 (0, 7)		0 (0, 16)		0.162

				TWIST1		0 (0, 10)		0 (0, 6)		0.712

				TMEFF2		0 (0, 10)		0 (0, 13)		0.957

				HIN1		0 (0, 5)		0 (0, 20)		0.308

				CMI		3 (0,37)		3 (0,82)		0.715

				* Mann-Whitney U test. Ten subjects had missing hormone levels. 







Table S3

		Table S3.		Association between Methylation and Menstrual Cycle as Measured by Estradiol and Progesterone – Univariate Analysis

				Gene		Follicular (N= 52)		Midcycle   (N =62 )		Luteal (N=44) 		P-value*

						Median (min,max)		Median (min,max)		Median (min,max)

				AKR1B1		0 (0, 18)		0 (0, 21)		0 (0, 13)		0.616

				TM6SF1		0 (0, 3)		0 (0, 7)		0 (0, 4)		0.028

				CCND2		1 (0, 8)		1 (0, 12)		1 (0, 8)		0.654

				RARB		0 (0, 2)		0 (0, 2)		0 (0, 2)		0.775

				RASSF1		0 (0, 6)		0 (0, 7)		0 (0, 3)		0.404

				TWIST1		0 (0, 3)		1 (0, 6)		0 (0, 10)		0.693

				TMEFF2		0 (0, 10)		0 (0, 5)		0 (0, 1)		0.821

				HIN1		0 (0, 3)		0 (0, 2)		0 (0, 5)		0.859

				CMI		2 (0,32)		4 (0,37)		3 (0,26)		0.289

				*Kruskal-Wallis Rank Sum Test; Hormone levels were available on 158 /357 women.  No values were significant after correction for multiple test comparisons.







Table S4

		Table S4		Association between DNA Methylation
and Lifetime Gail Risk Score

				Multi-variate analysis

				Gene		Coefficient		Std. Error		P-value

				AKR1B1		-0.003		0.008		0.711

				TM6SF1		0.001		0.010		0.955

				CCND2		0.000		0.011		0.984

				RARB		-0.009		0.012		0.459

				RASSF1		-0.002		0.011		0.880

				TWIST1		-0.032		0.017		0.055

				TMEFF2		-0.006		0.011		0.584

				HIN1		-0.008		0.011		0.452

				CMI		-0.024		0.015		0.112

				Adjusted for age, BMI, total cell counts, and log(percent density)







Table S5

		Table S5		Association between DNA Methylation
and Percent Breast Density

						Multi-variate analysis 

				Gene		Coefficient		Std. Error		P-value*

				AKR1B1		-0.006		0.011		0.620

				TM6SF1		0.020		0.014		0.152

				CCND2		0.014		0.015		0.366

				RARB		-0.010		0.017		0.558

				RASSF1		0.024		0.015		0.100

				TWIST1		0.006		0.024		0.789

				TMEFF2		-0.004		0.015		0.792

				HIN1		0.014		0.015		0.356

				CMI		0.008		0.021		0.701

				* Adjusted for age, BMI, total cell counts and log(Gail score).  No values were significant after correcting for multiple test comparisons.







Table S6

		Table S6		Association between Methylation and Masood Cytology Score 

						Multivariate Analysis

				Gene		Coefficient		Std. Error		P-value*



				AKR1B1		0.007		0.003		0.018

				TM6SF1		0.009		0.004		0.022

				CCND2		0.032		0.004		0.000

				RARB		-0.008		0.005		0.108

				RASSF1		0.023		0.004		0.000

				TWIST1		0.023		0.006		0.000

				TMEFF2		0.003		0.004		0.526

				HIN1		0.014		0.004		0.001

				CMI		0.030		0.006		0.000

				*Adjusted for age, BMI, total cell counts, log(percent density), log(Gail score). Significant at P<0.006, after Bonferroni adjustment for multiple comparisons of individual genes.







Table S7

		Table S7		Gene Methylation versus Standard Cytology

						CMI																																																																																																		ARK1B1		FZD10		TM6SF1		GAS7C		ALX1		CyD2		RARB		RASSF1A		TWIST		TMEFF2		HIN1		CMI

						Benign		Atypical																																																																																																0		1		0		0		0		1		0		0		0		0		0		2

				Number of samples		188		131																																																																																																0		1		0		0		0		0		0		0		0		0		0		1

				Minimum		0		0																																																																																																0		1		0		0		0		0		0		0		0		0		0		1

				25% Percentile		1		2

				Median		2		5

				75% Percentile		4		9																																																																																																0		1		0		0		1		0		0		0		0		0		0		2

				Maximum		48		82																																																																																																0		1		0		0		0		1		0		0		0		0		0		2

				P-value 		<0.0001																																																																																																		0		1		0		0		1		0		0		0		0		0		0		2

						RARB				RASSF1A				TWIST1				TMEFF2																																																																																						0		1		0		0		1		0		0		0		0		0		0		2

						Benign		Atypical		Benign		Atypical		Benign		Atypical		Benign		Atypical																																																																																				0		1		0		0		0		0		0		0		0		0		0		1

				Number of samples		188		131		188		131		188		131		188		131																																																																																				0		1		0		0		1		1		0		0		0		0		0		3

				Minimum		0		0		0		0		0		0		0		0																																																																																				0		1		0		0		1		0		0		0		0		0		0		2

				25% Percentile		0		0		0		0		0		0		0		0																																																																																				0		1		0		0		1		0		0		0		0		0		0		2

				Median		0		0		0		0		0		1		0		0																																																																																				0		2		0		0		1		0		0		0		0		0		0		3

				75% Percentile		1		1		0		1		1		1		0		0																																																																																				0		1		0		0		0		0		0		0		1		0		0		2

				Maximum		14		17		11		16		6		10		13		3																																																																																				0		1		0		0		1		1		0		0		0		0		0		3

				P-value 		0.052				<0.0001				<0.0001				0.703																																																																																						0		1		0		0		1		0		0		0		0		0		0		2

						AKR1B1				TM6SF1				CCND2				HIN1																																																				0		2		0		0		0		0		0		0		0		0		0		2

						Benign		Atypical		Benign		Atypical		Benign		Atypical		Benign		Atypical

				Number of samples		188		131		188		131		187		131		188		131																																																		0		1		0		0		1		1		0		0		0		0		0		3

				Minimum		0		0		0		0		0		0		0		0																																																		0		2		0		0		1		0		0		0		0		0		0		3

				25% Percentile		0		0		0		0		0		1		0		0																																																		0		2		0		0		0		0		0		0		0		0		0		2

				Median		0		0		0		0		0		1		0		0																																																		0		2		0		0		0		0		0		0		0		0		0		2

				75% Percentile		0		1		0		1		1		3		0		0																																																		0		1		0		0		1		0		0		0		0		0		0		2

				Maximum		25		29		11		20		9		23		8		20																																																		1		1		0		0		1		0		0		0		0		0		0		3

				P-value 		0.0002				0.017				<0.0001				0.0007																																																				0		2		0		0		0		0		0		0		0		0		0		2

				Mean		0.023				2.766		2.023		0.335		0.679		0.074		0.023		0.797		2.099																																																																						0		1		0		0		2		0		0		0		0		0		0		3

				Std. Deviation		3.621		4.096		1.312		1.193		1.133		2.095		0.501		0.150		1.300		2.619																																																																						0		2		0		0		0		0		0		0		0		0		0		2

				Std. Error		0.264		0.358		0.096		0.104		0.083		0.183		0.037		0.013		0.095		0.229																																																																						0		2		0		0		1		0		1		0		0		0		0		4

				Lower 95% CI of mean		0.522		0.972		2.577		1.817		0.172		0.317		0.002		-0.003		0.609		1.647																																																																						0		1		0		0		0		1		0		0		1		0		0		3

				Upper 95% CI of mean		1.564		2.387		2.955		2.229		0.498		1.041		0.147		0.049		0.984		2.552																																																																						0		2		0		0		0		1		0		0		0		0		0		3

																																																																																														0		2		0		0		1		0		0		0		0		0		0		3

																																																																																										0		1		0		0		1		0		0		0		0		0		0		2

																																																																																																								0		3		2		0		1		5		1		0		3		0		0		15

																																																																																																								1		2		3		0		3		3		0		0		2		0		0		14

																																																																																																								2		2		1		0		2		3		0		1		1		0		2		14

																																																																																																								1		3		0		0		1		1		0		7		1		0		1		15

																																																																																																								6		1		0		0		2		2		0		0		0		0		3		14

																																																																																																								0		2		1		0		4		4		1		0		2		0		1		15

																																																																																																								0		6		0		0		6		0		2		0		1		0		0		15

																																																																																																								0		4		0		0		9		0		2		0		1		0		0		16

																																																																																																								1		4		0		0		8		1		1		0		1		0		0		16

																																																																																																								4		5		0		0		4		1		1		0		1		0		0		16

																																																																																																								0		4		2		0		2		5		1		0		1		1		0		16

																																																																																																								0		1		0		0		7		3		1		2		1		0		1		16

																																																																																																								1		1		0		0		5		1		1		6		1		0		0		16

																																																																																																								0		2		0		0		8		1		1		2		1		0		0		15

																																																																																																								6		1		1		0		2		4		0		0		2		0		0		16

																																																																																																								0		1		5		0		3		3		1		0		3		0		0		16

																																																																																																								4		1		3		0		3		2		0		2		2		0		0		17

																																																																																																								0		8		0		0		5		0		2		0		0		1		0		16

																																																																																																								1		2		3		0		1		2		3		2		2		0		3		19

																																																																																																								5		3		1		0		4		2		0		1		1		0		1		18

																																																																																																								0		3		0		0		2		1		1		0		0		11		0		18

																																																																																																								0		4		0		1		5		3		1		0		3		1		0		18

																																																																																																								0		6		0		0		9		0		2		0		3		0		0		20

																																																																																																								0		5		5		0		5		0		2		0		3		0		0		20

																																																																																																								11		2		1		0		2		1		0		1		2		0		0		20

																																																																																																								18		1		0		0		0		1		0		1		0		0		0		21

																																																																																																								12		2		1		0		1		2		0		0		1		0		0		19

																																																																																																								3		2		1		0		4		1		2		5		1		0		1		20

																																																																																																								0		2		0		2		2		0		1		0		0		13		0		20

																																																																																																								1		1		0		0		1		4		0		2		1		0		10		20

																																																																																																								2		1		1		0		3		12		0		2		1		0		1		23

																																																																																																								7		3		2		0		2		3		0		3		1		1		0		22

																																																																																																								2		1		7		0		6		3		0		1		1		0		0		21

																																																																																																								13		3		0		0		2		1		1		0		1		0		0		21

																																																																																																								15		4		0		0		0		2		0		0		0		0		0		21

																																																																																																								0		1		0		0		1		3		6		4		1		0		5		21

																																																																																																								0		6		4		0		2		4		3		1		2		0		1		23

																																																																																																								16		2		1		0		1		1		1		1		1		0		0		24

																																																																																																								2		3		1		0		3		1		0		1		1		10		0		22

																																																																																																								0		2		1		0		9		4		1		3		0		0		3		23

																																																																																																								14		1		1		0		3		2		0		1		1		0		0		23

																																																																																																								2		3		1		0		1		2		1		7		0		0		8		25

																																																																																																								0		7		0		0		12		0		3		0		1		2		0		25

																																																																																																								13		4		2		0		1		3		0		0		1		0		0		24

																																																																																																								0		1		0		0		5		4		0		2		10		0		2		24

																																																																																																								11		4		5		0		1		3		0		0		3		0		0		27

																																																																																																								0		2		0		0		8		6		1		4		3		0		4		28

																																																																																																								12		3		2		0		1		9		0		1		2		0		0		30

																																																																																																								0		1		0		0		30				0		0		0		0		0		31

																																																																																																								8		4		3		0		1		5		2		5		2		0		3		33

																																																																																																								0		5		3		2		11		3		2		0		4		6		0		36

																																																																																																								15		3		3		0		1		8		0		2		3		0		1		36

																																																																																																								1		3		1		0		1		4		1		16		2		0		11		40

																																																																																																								21		3		7		0		3		5		2		0		2		0		0		43

																																																																																																								25		3		4		0		2		8		0		3		1		0		0		46

																																																																																																								6		2		1		0		10		4		3		11		2		0		10		49

																																																																																																								0		1		0		0		1		2		17		5		5		0		20		51

																																																																																																								2		5		4		0		20		5		2		3		4		1		5		51

																																																																																																								2		1		0		0		12		2		14		11		6		0		6		54

																																																																																																								25		7		11		0		0		9		0		0		3		0		0		55

																																																																																																								29		9		20		0		4		23		0		1		6		2		0		94





Table S8

		Table S8		Spearman Correlation: Relationship between Biomarkers within the Panel

				Spearman Correlation      P-values		CMI		RASSF1A		TWIST1		CCND2		HIN1		RARB		AKR1B1		TM6SF1		TMEFF2

				CMI				0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.001

				RASSF1		0.000				0.000		0.000		0.000		0.242		0.000		0.000		0.794

				TWIST1		0.000		0.000				0.000		0.000		0.000		0.000		0.000		0.009

				CCND2		0.000		0.000		0.000				0.000		0.797		0.000		0.000		0.862

				HIN1		0.000		0.000		0.000		0.000				0.017		0.000		0.000		0.722

				RARB		0.000		0.242		0.000		0.797		0.017				0.209		0.000		0.000

				AKR1B1		0.000		0.000		0.000		0.000		0.000		0.209				0.000		0.412

				TM6SF1		0.000		0.000		0.000		0.000		0.000		0.000		0.000				0.001

				TMEFF2		0.001		0.794		0.009		0.862		0.722		0.000		0.412		0.001

				Correlation Coefficients		CMI		RASSF1A		TWIST1		CCND2		HIN1		RARB		AKR1B1		TM6SF1		TMEFF2

				CMI				0.62		0.72		0.76		0.56		0.36		0.50		0.65		0.18

				RASSF1		0.62				0.39		0.57		0.70		0.06		0.37		0.39		-0.01

				TWIST1		0.72		0.39				0.56		0.40		0.34		0.20		0.48		0.14

				CCND2		0.76		0.57		0.56				0.50		0.01		0.28		0.46		0.01

				HIN1		0.56		0.70		0.40		0.50				0.13		0.28		0.36		0.02

				RARB		0.36		0.06		0.34		0.01		0.13				0.07		0.28		0.23

				AKR1B1		0.50		0.37		0.20		0.28		0.28		0.07				0.39		-0.04

				TM6SF1		0.65		0.39		0.48		0.46		0.36		0.28		0.39				0.18

				TMEFF2		0.18		-0.01		0.14		0.01		0.02		0.23		-0.04		0.18







Table S9

		Table S9		Agreement between the baseline and the 6-month methylation levels among individual (n = 15)



				Gene		Cohen's kappa coefficient 		95% confidence interval

						Cohen's kappa coefficient 		95% confidence interval

				AKR1B1		0.216		(-0.702, 0.269)

				TM6SF1		0.571		(0.145, 0.998)

				CCND2		0.464		(0.015, 0.913)

				RARB		0.196		(-0.300, 0.693)

				RASSF1		0.464		(0.015, 0.913) 

				TWIST1		0.324		(-0.153, 0.801)

				HIN1		0.182		(-0.300, 0.664)

				CMI		0.196		(-0.300, 0.693)
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Table S7

Benign Atypical

Number of samples 188 131

Minimum 0 0

25% Percentile 1 2

Median 2 5

75% Percentile 4 9

Maximum 48 82

P-value 

Benign Atypical Benign Atypical Benign Atypical Benign Atypical

Number of samples 188 131 188 131 188 131 188 131

Minimum 0 0 0 0 0 0 0 0

25% Percentile 0 0 0 0 0 0 0 0

Median 0 0 0 0 0 1 0 0

75% Percentile 1 1 0 1 1 1 0 0

Maximum 14 17 11 16 6 10 13 3

P-value 

Benign Atypical Benign Atypical Benign Atypical Benign Atypical

Number of samples 188 131 188 131 187 131 188 131

Minimum 0 0 0 0 0 0 0 0

25% Percentile 0 0 0 0 0 1 0 0

Median 0 0 0 0 0 1 0 0

75% Percentile 0 1 0 1 1 3 0 0

Maximum 25 29 11 20 9 23 8 20

P-value  0.0007

0.703

<0.0001 0.017 0.0002

Gene Methylation versus Standard Cytology

CMI

<0.0001

RARB RASSF1A TMEFF2

HIN1

AKR1B1 TM6SF1 CCND2

TWIST1

0.052 <0.0001 <0.0001
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Table 1



		Table 1		Patient Characteristics		Number 

				Age - Median (Range)		50 (35-60)

				Race		N=380

				 Caucasian		327 (86.1%)

				 African American		40 (10.5%)

				 Other 		13 (3.4%)

				Menopausal Status (Measure by Hormones)		N = 366

				 Pre		168 (45.9%)

				 Post		198 (54.1%)

				Body Mass Index (BMI)		N = 380

				 Median (Range)		26.8 (18.7-51.3)

				 Low – Normal (18.5 - 24.9)		144 (37.9%)

				 Overweight (25 - 29.9)		108 (28.4%)

				 Obese (>30)		128 (33.7%)

				Menstrual Phase 		N = 166

				 Follicular		53 (31.9%)

				 Mid-cycle		67 (40.4%)

				 Luteal		46 (27.7%)

				Lifetime Risk (Gail Model)		N=378

				 Median (Range)		12.7 (5.6-54.1)

				  <10		112 (29.6%)

				 10 to 19		206 (54.5%)

				 ≥20		60 (15.9%)

				Breast Percent Density		N=379

				 Median Percent Density (Range)		18.1 (2.5-72.8)

				Breast Density BI-RADS score		N = 378

				Fatty, D1		38 (10.1%)

				Scattered, D2		107 (28.3%)

				Heterogeneous, D3		183 (48.4%)

				Dense, D4		50 (13.2%)

				Cytology, Standard		N=380

				Insufficient		26 (6.8%)

				Benign		207 (54.5%)

				Borderline atypical		8 (2.1%)

				Atypia/Indeterminate		136 (35.8%)

				Suspicious		3 (0.8%)

				Masood Cytology Score		N=354

				Median (Range)		13 (7-18)

				Normal (6-10)		30 (8.5%)

				Hyperplasia, benign (11-14)		192 (54.2%)

				Hyperplasia, atypial  (15-18)		132 (37.3%)







Table 2

		Table 2		Correlation between Clinical Risk Factors within the Study Cohort

				Age		Lifetime Gail Risk		Percent Density		Masood score

				Number of Sample Pairs		356		356		332

				Spearman r		-0.256		-0.15		-0.246

				95% confidence interval		-0.353 to -0.153		-0.253 to -0.044		-0.348 to -0.139

				P value (two-tailed)		< 0.0001		0.005		< 0.0001

				Lifetime Gail Risk		Age		Percent Density		Masood score

				Number of Sample Pairs		356		355		331

				Spearman r		-0.256		0.166		0.156

				95% confidence interval		-0.353 to -0.153		0.059 to 0.268		0.046 to 0.263

				P value (two-tailed)		< 0.0001		0.002		0.004

				Percent Density		Age		Lifetime Gail Assess		Masood score

				Number of Sample Pairs		356		355		331

				Spearman r		-0.15		0.166		0.195

				95% confidence interval		-0.253 to -0.044		0.059 to 0.268		0.086 to 0.299

				P value (two-tailed)		0.005		0.002		0.0004

				Masood Score		Age		Lifetime Gail Assess		Percent  Density

				Number of Sample Pairs		332		331		331

				Spearman r		-0.246		0.156		0.195

				95% confidence interval		-0.348 to -0.139		0.046 to 0.263		0.086 to 0.299

				P value (two-tailed)		< 0.0001		0.004		0.0004





Table 3 revised

		Table 3		Correlation between Cumulative Methylation and Clinical Risk Factors 

						N		Spearman r (95% CI)		P-value 

				Age		357		-0.048 (-0.154 to 0.059)		0.367

				Lifetime Gail Assessment		356		0.005 (-0.103 to 0.111)		0.933

				Percent Density		356		0.0966 (-0.011 to 0.202		0.069

				Masood Score		332		0.385 (0.287 to 0.476)		< 0.0001



				Correlation between Age and Individual Gene Methylation 

						N		Spearman r (95% CI)		P-value 

				RASSF1		357		-0.085 (-0.190 to 0.022)		0.1102

				TWIST1		357		-0.041 (-0.148 to 0.066)		0.436

				CCND2		355		-0.040 (-0.015 to 0.068		0.455

				HIN1		357		-0.036 (-0.142 to 0.071)		0.496

				RARB		357		0.172 (0.067 to 0.274)		0.001

				AKR1B1		357		-0.119 (-0.223 to 0.012)		0.024

				TM6SF1		357		0.024 (-0.083 to 0.130		0.656

				TMEFF2		357		-0.003 (-0.110 to 0.104)		0.953



				Correlation between Masood Cytology and Individual Gene Methylation 

						N		Spearman r (95% CI)		P-value 

				RASSF1		332		0.413 (0.316 to 0.501)		< 0.0001

				TWIST1		332		0.301 (0.195 to 0.397)		< 0.0001

				CCND2		331		0.464 (0.372 to 0.547)		< 0.0001

				HIN1		332		0.312 (0.208 to 0.408)		< 0.0001

				RARB		332		-0.0927 (-0.201 to 0.083)		0.092

				AKR1B1		332		0.253 (0.146 to 0.354)		< 0.0001

				TM6SF1		332		0.228 (0.121 to 0.331)		< 0.0001

				TMEFF2		332		0.025  (-0.086 to 0.135)		0.652











Table S1

		Table S1		DNA Methylation in rFNA samples 

						RASSF1		TWIST1		CCND2		HIN1		RARB		AKR1B1		TM6SF1		TMEFF2		CMI

				Number of samples		357		357		355		357		357		357		357		357		357

				Minimum		0		0		0		0		0		0		0		0		0

				25% Percentile		0		0		0		0		0		0		0		0		1

				Median		0		0		1		0		0		0		0		0		3

				75% Percentile		1		1		2		0		1		1		0		0		6

				Maximum		16		10		23		20		17		29		20		13		82







Table S2

		Table S2		Association between Methylation and Menopause as Measured by Luteinizing and Follicular Stimulating Hormones – Univariate Analysis

				Gene		Pre (N =160 )		Post (N =187 )		P-value*

						Median (min,max)		Median (min,max)

				AKR1B1		0 (0, 21)		0 (0, 29)		0.389

				TM6SF1		0 (0, 7)		0 (0, 20)		0.547

				CCND2		1 (0, 12)		1 (0, 23)		0.223

				RARB		0 (0, 2)		0 (0,17)		0.004

				RASSF1		0 (0, 7)		0 (0, 16)		0.162

				TWIST1		0 (0, 10)		0 (0, 6)		0.712

				TMEFF2		0 (0, 10)		0 (0, 13)		0.957

				HIN1		0 (0, 5)		0 (0, 20)		0.308

				CMI		3 (0,37)		3 (0,82)		0.715

				* Mann-Whitney U test. Ten subjects had missing hormone levels. 







Table S3

		Table S3.		Association between Methylation and Menstrual Cycle as Measured by Estradiol and Progesterone – Univariate Analysis

				Gene		Follicular (N= 52)		Midcycle   (N =62 )		Luteal (N=44) 		P-value*

						Median (min,max)		Median (min,max)		Median (min,max)

				AKR1B1		0 (0, 18)		0 (0, 21)		0 (0, 13)		0.616

				TM6SF1		0 (0, 3)		0 (0, 7)		0 (0, 4)		0.028

				CCND2		1 (0, 8)		1 (0, 12)		1 (0, 8)		0.654

				RARB		0 (0, 2)		0 (0, 2)		0 (0, 2)		0.775

				RASSF1		0 (0, 6)		0 (0, 7)		0 (0, 3)		0.404

				TWIST1		0 (0, 3)		1 (0, 6)		0 (0, 10)		0.693

				TMEFF2		0 (0, 10)		0 (0, 5)		0 (0, 1)		0.821

				HIN1		0 (0, 3)		0 (0, 2)		0 (0, 5)		0.859

				CMI		2 (0,32)		4 (0,37)		3 (0,26)		0.289

				*Kruskal-Wallis Rank Sum Test; Hormone levels were available on 158 /357 women.  No values were significant after correction for multiple test comparisons.







Table S4

		Table S4		Association between DNA Methylation
and Lifetime Gail Risk Score

				Multi-variate analysis

				Gene		Coefficient		Std. Error		P-value*

				AKR1B1		0.001		0.008		0.882

				TM6SF1		0.005		0.01		0.593

				CCND2		0.002		0.011		0.828

				RARB		-0.009		0.012		0.459

				RASSF1		0.004		0.01		0.68

				TWIST1		-0.023		0.016		0.166

				TMEFF2		-0.007		0.011		0.548

				HIN1		-0.001		0.01		0.954

				CMI		-0.012		0.014		0.384

				* Adjusted for age, BMI, and log(percent density)







Table S5

		Table S5		Association between DNA Methylation
and Percent Breast Density

						Multi-variate analysis 

				Gene		Coefficient		Std. Error		P-value*

				AKR1B1		0.004		0.011		0.741

				TM6SF1		0.027		0.013		0.036

				CCND2		0.018		0.015		0.227

				RARB		-0.006		0.017		0.701

				RASSF1		0.032		0.014		0.020

				TWIST1		0.018		0.023		0.416

				TMEFF2		-0.003		0.015		0.816

				HIN1		0.023		0.014		0.104

				CMI		0.023		0.020		0.248

				* Adjusted for age, BMI, and log(Gail score).  No values were significant after correcting for multiple test comparisons.







Table S6

		Table S6		Association between Methylation and Masood Cytology Score 

						Multivariate Analysis

				Gene		Coefficient		Std. Error		P-value*



				AKR1B1		0.012		0.003		<0.001

				TM6SF1		0.014		0.004		<0.001

				CCND2		0.035		0.004		<0.001

				RARB		-0.005		0.005		0.309

				RASSF1		0.027		0.004		<0.001

				TWIST1		0.03		0.007		<0.001

				TMEFF2		0.002		0.004		0.564

				HIN1		0.02		0.004		<0.001

				CMI		0.04		0.005		<0.001

				*Adjusted for age, BMI, log(percent density), log(Gail score). Significant at P ≤ 0.006, after Bonferroni adjustment for multiple test comparisons of  individual genes.







Table S7

		Table S7		Gene Methylation versus Standard Cytology

						CMI																																																																																																		ARK1B1		FZD10		TM6SF1		GAS7C		ALX1		CyD2		RARB		RASSF1A		TWIST		TMEFF2		HIN1		CMI

						Benign		Atypical																																																																																																0		1		0		0		0		1		0		0		0		0		0		2

				Number of samples		188		131																																																																																																0		1		0		0		0		0		0		0		0		0		0		1

				Minimum		0		0																																																																																																0		1		0		0		0		0		0		0		0		0		0		1

				25% Percentile		1		2

				Median		2		5

				75% Percentile		4		9																																																																																																0		1		0		0		1		0		0		0		0		0		0		2

				Maximum		48		82																																																																																																0		1		0		0		0		1		0		0		0		0		0		2

				P-value 		<0.0001																																																																																																		0		1		0		0		1		0		0		0		0		0		0		2

						RARB				RASSF1A				TWIST1				TMEFF2																																																																																						0		1		0		0		1		0		0		0		0		0		0		2

						Benign		Atypical		Benign		Atypical		Benign		Atypical		Benign		Atypical																																																																																				0		1		0		0		0		0		0		0		0		0		0		1

				Number of samples		188		131		188		131		188		131		188		131																																																																																				0		1		0		0		1		1		0		0		0		0		0		3

				Minimum		0		0		0		0		0		0		0		0																																																																																				0		1		0		0		1		0		0		0		0		0		0		2

				25% Percentile		0		0		0		0		0		0		0		0																																																																																				0		1		0		0		1		0		0		0		0		0		0		2

				Median		0		0		0		0		0		1		0		0																																																																																				0		2		0		0		1		0		0		0		0		0		0		3

				75% Percentile		1		1		0		1		1		1		0		0																																																																																				0		1		0		0		0		0		0		0		1		0		0		2

				Maximum		14		17		11		16		6		10		13		3																																																																																				0		1		0		0		1		1		0		0		0		0		0		3

				P-value 		0.052				<0.0001				<0.0001				0.703																																																																																						0		1		0		0		1		0		0		0		0		0		0		2

						AKR1B1				TM6SF1				CCND2				HIN1																																																				0		2		0		0		0		0		0		0		0		0		0		2

						Benign		Atypical		Benign		Atypical		Benign		Atypical		Benign		Atypical

				Number of samples		188		131		188		131		187		131		188		131																																																		0		1		0		0		1		1		0		0		0		0		0		3

				Minimum		0		0		0		0		0		0		0		0																																																		0		2		0		0		1		0		0		0		0		0		0		3

				25% Percentile		0		0		0		0		0		1		0		0																																																		0		2		0		0		0		0		0		0		0		0		0		2

				Median		0		0		0		0		0		1		0		0																																																		0		2		0		0		0		0		0		0		0		0		0		2

				75% Percentile		0		1		0		1		1		3		0		0																																																		0		1		0		0		1		0		0		0		0		0		0		2

				Maximum		25		29		11		20		9		23		8		20																																																		1		1		0		0		1		0		0		0		0		0		0		3

				P-value 		0.0002				0.017				<0.0001				0.0007																																																				0		2		0		0		0		0		0		0		0		0		0		2

				Mean		0.023				2.766		2.023		0.335		0.679		0.074		0.023		0.797		2.099																																																																						0		1		0		0		2		0		0		0		0		0		0		3

				Std. Deviation		3.621		4.096		1.312		1.193		1.133		2.095		0.501		0.150		1.300		2.619																																																																						0		2		0		0		0		0		0		0		0		0		0		2

				Std. Error		0.264		0.358		0.096		0.104		0.083		0.183		0.037		0.013		0.095		0.229																																																																						0		2		0		0		1		0		1		0		0		0		0		4

				Lower 95% CI of mean		0.522		0.972		2.577		1.817		0.172		0.317		0.002		-0.003		0.609		1.647																																																																						0		1		0		0		0		1		0		0		1		0		0		3

				Upper 95% CI of mean		1.564		2.387		2.955		2.229		0.498		1.041		0.147		0.049		0.984		2.552																																																																						0		2		0		0		0		1		0		0		0		0		0		3

																																																																																														0		2		0		0		1		0		0		0		0		0		0		3

																																																																																										0		1		0		0		1		0		0		0		0		0		0		2

																																																																																																								0		3		2		0		1		5		1		0		3		0		0		15

																																																																																																								1		2		3		0		3		3		0		0		2		0		0		14

																																																																																																								2		2		1		0		2		3		0		1		1		0		2		14

																																																																																																								1		3		0		0		1		1		0		7		1		0		1		15

																																																																																																								6		1		0		0		2		2		0		0		0		0		3		14

																																																																																																								0		2		1		0		4		4		1		0		2		0		1		15

																																																																																																								0		6		0		0		6		0		2		0		1		0		0		15

																																																																																																								0		4		0		0		9		0		2		0		1		0		0		16

																																																																																																								1		4		0		0		8		1		1		0		1		0		0		16

																																																																																																								4		5		0		0		4		1		1		0		1		0		0		16

																																																																																																								0		4		2		0		2		5		1		0		1		1		0		16

																																																																																																								0		1		0		0		7		3		1		2		1		0		1		16

																																																																																																								1		1		0		0		5		1		1		6		1		0		0		16

																																																																																																								0		2		0		0		8		1		1		2		1		0		0		15

																																																																																																								6		1		1		0		2		4		0		0		2		0		0		16

																																																																																																								0		1		5		0		3		3		1		0		3		0		0		16

																																																																																																								4		1		3		0		3		2		0		2		2		0		0		17

																																																																																																								0		8		0		0		5		0		2		0		0		1		0		16

																																																																																																								1		2		3		0		1		2		3		2		2		0		3		19

																																																																																																								5		3		1		0		4		2		0		1		1		0		1		18

																																																																																																								0		3		0		0		2		1		1		0		0		11		0		18

																																																																																																								0		4		0		1		5		3		1		0		3		1		0		18

																																																																																																								0		6		0		0		9		0		2		0		3		0		0		20

																																																																																																								0		5		5		0		5		0		2		0		3		0		0		20

																																																																																																								11		2		1		0		2		1		0		1		2		0		0		20

																																																																																																								18		1		0		0		0		1		0		1		0		0		0		21

																																																																																																								12		2		1		0		1		2		0		0		1		0		0		19

																																																																																																								3		2		1		0		4		1		2		5		1		0		1		20

																																																																																																								0		2		0		2		2		0		1		0		0		13		0		20

																																																																																																								1		1		0		0		1		4		0		2		1		0		10		20

																																																																																																								2		1		1		0		3		12		0		2		1		0		1		23

																																																																																																								7		3		2		0		2		3		0		3		1		1		0		22

																																																																																																								2		1		7		0		6		3		0		1		1		0		0		21

																																																																																																								13		3		0		0		2		1		1		0		1		0		0		21

																																																																																																								15		4		0		0		0		2		0		0		0		0		0		21

																																																																																																								0		1		0		0		1		3		6		4		1		0		5		21

																																																																																																								0		6		4		0		2		4		3		1		2		0		1		23

																																																																																																								16		2		1		0		1		1		1		1		1		0		0		24

																																																																																																								2		3		1		0		3		1		0		1		1		10		0		22

																																																																																																								0		2		1		0		9		4		1		3		0		0		3		23

																																																																																																								14		1		1		0		3		2		0		1		1		0		0		23

																																																																																																								2		3		1		0		1		2		1		7		0		0		8		25

																																																																																																								0		7		0		0		12		0		3		0		1		2		0		25

																																																																																																								13		4		2		0		1		3		0		0		1		0		0		24

																																																																																																								0		1		0		0		5		4		0		2		10		0		2		24

																																																																																																								11		4		5		0		1		3		0		0		3		0		0		27

																																																																																																								0		2		0		0		8		6		1		4		3		0		4		28

																																																																																																								12		3		2		0		1		9		0		1		2		0		0		30

																																																																																																								0		1		0		0		30				0		0		0		0		0		31

																																																																																																								8		4		3		0		1		5		2		5		2		0		3		33

																																																																																																								0		5		3		2		11		3		2		0		4		6		0		36

																																																																																																								15		3		3		0		1		8		0		2		3		0		1		36

																																																																																																								1		3		1		0		1		4		1		16		2		0		11		40

																																																																																																								21		3		7		0		3		5		2		0		2		0		0		43

																																																																																																								25		3		4		0		2		8		0		3		1		0		0		46

																																																																																																								6		2		1		0		10		4		3		11		2		0		10		49

																																																																																																								0		1		0		0		1		2		17		5		5		0		20		51

																																																																																																								2		5		4		0		20		5		2		3		4		1		5		51

																																																																																																								2		1		0		0		12		2		14		11		6		0		6		54

																																																																																																								25		7		11		0		0		9		0		0		3		0		0		55

																																																																																																								29		9		20		0		4		23		0		1		6		2		0		94





Table S8

		Table S8		Spearman Correlation: Relationship between Biomarkers within the Panel

				Spearman Correlation      P-values		CMI		RASSF1A		TWIST1		CCND2		HIN1		RARB		AKR1B1		TM6SF1		TMEFF2

				CMI				0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.001

				RASSF1		0.000				0.000		0.000		0.000		0.242		0.000		0.000		0.794

				TWIST1		0.000		0.000				0.000		0.000		0.000		0.000		0.000		0.009

				CCND2		0.000		0.000		0.000				0.000		0.797		0.000		0.000		0.862

				HIN1		0.000		0.000		0.000		0.000				0.017		0.000		0.000		0.722

				RARB		0.000		0.242		0.000		0.797		0.017				0.209		0.000		0.000

				AKR1B1		0.000		0.000		0.000		0.000		0.000		0.209				0.000		0.412

				TM6SF1		0.000		0.000		0.000		0.000		0.000		0.000		0.000				0.001

				TMEFF2		0.001		0.794		0.009		0.862		0.722		0.000		0.412		0.001

				Correlation Coefficients		CMI		RASSF1A		TWIST1		CCND2		HIN1		RARB		AKR1B1		TM6SF1		TMEFF2

				CMI				0.62		0.72		0.76		0.56		0.36		0.50		0.65		0.18

				RASSF1		0.62				0.39		0.57		0.70		0.06		0.37		0.39		-0.01

				TWIST1		0.72		0.39				0.56		0.40		0.34		0.20		0.48		0.14

				CCND2		0.76		0.57		0.56				0.50		0.01		0.28		0.46		0.01

				HIN1		0.56		0.70		0.40		0.50				0.13		0.28		0.36		0.02

				RARB		0.36		0.06		0.34		0.01		0.13				0.07		0.28		0.23

				AKR1B1		0.50		0.37		0.20		0.28		0.28		0.07				0.39		-0.04

				TM6SF1		0.65		0.39		0.48		0.46		0.36		0.28		0.39				0.18

				TMEFF2		0.18		-0.01		0.14		0.01		0.02		0.23		-0.04		0.18
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Table S8

Spearman 

Correlation      

P-values

CMI

RASSF1A

TWIST1

CCND2

HIN1

RARB

AKR1B1 TM6SF1

TMEFF2

CMI 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001

RASSF1 0.000 0.000 0.000 0.000 0.242 0.000 0.000 0.794

TWIST1 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.009

CCND2 0.000 0.000 0.000 0.000 0.797 0.000 0.000 0.862

HIN1 0.000 0.000 0.000 0.000 0.017 0.000 0.000 0.722

RARB 0.000 0.242 0.000 0.797 0.017 0.209 0.000 0.000

AKR1B1 0.000 0.000 0.000 0.000 0.000 0.209 0.000 0.412

TM6SF1 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001

TMEFF2 0.001 0.794 0.009 0.862 0.722 0.000 0.412 0.001

Correlation 

Coefficients

CMI

RASSF1A

TWIST1

CCND2

HIN1

RARB

AKR1B1 TM6SF1

TMEFF2

CMI 0.62 0.72 0.76 0.56 0.36 0.50 0.65 0.18

RASSF1 0.62 0.39 0.57 0.70 0.06 0.37 0.39 -0.01

TWIST1 0.72 0.39 0.56 0.40 0.34 0.20 0.48 0.14

CCND2 0.76 0.57 0.56 0.50 0.01 0.28 0.46 0.01

HIN1 0.56 0.70 0.40 0.50 0.13 0.28 0.36 0.02

RARB 0.36 0.06 0.34 0.01 0.13 0.07 0.28 0.23

AKR1B1 0.50 0.37 0.20 0.28 0.28 0.07 0.39 -0.04

TM6SF1 0.65 0.39 0.48 0.46 0.36 0.28 0.39 0.18

TMEFF2 0.18 -0.01 0.14 0.01 0.02 0.23 -0.04 0.18

Spearman Correlation: Relationship between Biomarkers within the Panel
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Table 1



		Table 1		Patient Characteristics		Number 

				Age - Median (Range)		50 (35-60)

				Race		N=380

				 Caucasian		327 (86.1%)

				 African American		40 (10.5%)

				 Other 		13 (3.4%)

				Menopausal Status (Measure by Hormones)		N = 366

				 Pre		168 (45.9%)

				 Post		198 (54.1%)

				Body Mass Index (BMI)		N = 380

				 Median (Range)		26.8 (18.7-51.3)

				 Low – Normal (18.5 - 24.9)		144 (37.9%)

				 Overweight (25 - 29.9)		108 (28.4%)

				 Obese (>30)		128 (33.7%)

				Menstrual Phase 		N = 166

				 Follicular		53 (31.9%)

				 Mid-cycle		67 (40.4%)

				 Luteal		46 (27.7%)

				Lifetime Risk (Gail Model)		N=378

				 Median (Range)		12.7 (5.6-54.1)

				  <10		112 (29.6%)

				 10 to 19		206 (54.5%)

				 ≥20		60 (15.9%)

				Breast Percent Density		N=379

				 Median Percent Density (Range)		18.1 (2.5-72.8)

				Breast Density BI-RADS score		N = 378

				Fatty, D1		38 (10.1%)

				Scattered, D2		107 (28.3%)

				Heterogeneous, D3		183 (48.4%)

				Dense, D4		50 (13.2%)

				Cytology, Standard		N=380

				Insufficient		26 (6.8%)

				Benign		207 (54.5%)

				Borderline atypical		8 (2.1%)

				Atypia/Indeterminate		136 (35.8%)

				Suspicious		3 (0.8%)

				Masood Cytology Score		N=354

				Median (Range)		13 (7-18)

				Normal (6-10)		30 (8.5%)

				Hyperplasia, benign (11-14)		192 (54.2%)

				Hyperplasia, atypial  (15-18)		132 (37.3%)







Table 2

		Table 2		Correlation between Clinical Risk Factors within the Study Cohort

				Age		Lifetime Gail Risk		Percent Density		Masood score

				Number of Sample Pairs		356		356		332

				Spearman r		-0.256		-0.15		-0.246

				95% confidence interval		-0.353 to -0.153		-0.253 to -0.044		-0.348 to -0.139

				P value (two-tailed)		< 0.0001		0.005		< 0.0001

				Lifetime Gail Risk		Age		Percent Density		Masood score

				Number of Sample Pairs		356		355		331

				Spearman r		-0.256		0.166		0.156

				95% confidence interval		-0.353 to -0.153		0.059 to 0.268		0.046 to 0.263

				P value (two-tailed)		< 0.0001		0.002		0.004

				Percent Density		Age		Lifetime Gail Assess		Masood score

				Number of Sample Pairs		356		355		331

				Spearman r		-0.15		0.166		0.195

				95% confidence interval		-0.253 to -0.044		0.059 to 0.268		0.086 to 0.299

				P value (two-tailed)		0.005		0.002		0.0004

				Masood Score		Age		Lifetime Gail Assess		Percent  Density

				Number of Sample Pairs		332		331		331

				Spearman r		-0.246		0.156		0.195

				95% confidence interval		-0.348 to -0.139		0.046 to 0.263		0.086 to 0.299

				P value (two-tailed)		< 0.0001		0.004		0.0004





Table 3 revised

		Table 3		Correlation between Cumulative Methylation and Clinical Risk Factors 

						N		Spearman r (95% CI)		P-value 

				Age		357		-0.048 (-0.154 to 0.059)		0.367

				Lifetime Gail Assessment		356		0.005 (-0.103 to 0.111)		0.933

				Percent Density		356		0.0966 (-0.011 to 0.202		0.069

				Masood Score		332		0.385 (0.287 to 0.476)		< 0.0001



				Correlation between Age and Individual Gene Methylation 

						N		Spearman r (95% CI)		P-value 

				RASSF1		357		-0.085 (-0.190 to 0.022)		0.1102

				TWIST1		357		-0.041 (-0.148 to 0.066)		0.436

				CCND2		355		-0.040 (-0.015 to 0.068		0.455

				HIN1		357		-0.036 (-0.142 to 0.071)		0.496

				RARB		357		0.172 (0.067 to 0.274)		0.001

				AKR1B1		357		-0.119 (-0.223 to 0.012)		0.024

				TM6SF1		357		0.024 (-0.083 to 0.130		0.656

				TMEFF2		357		-0.003 (-0.110 to 0.104)		0.953



				Correlation between Masood Cytology and Individual Gene Methylation 

						N		Spearman r (95% CI)		P-value 

				RASSF1		332		0.413 (0.316 to 0.501)		< 0.0001

				TWIST1		332		0.301 (0.195 to 0.397)		< 0.0001

				CCND2		331		0.464 (0.372 to 0.547)		< 0.0001

				HIN1		332		0.312 (0.208 to 0.408)		< 0.0001

				RARB		332		-0.0927 (-0.201 to 0.083)		0.092

				AKR1B1		332		0.253 (0.146 to 0.354)		< 0.0001

				TM6SF1		332		0.228 (0.121 to 0.331)		< 0.0001

				TMEFF2		332		0.025  (-0.086 to 0.135)		0.652











Table S1

		Table S1		DNA Methylation in rFNA samples 

						RASSF1		TWIST1		CCND2		HIN1		RARB		AKR1B1		TM6SF1		TMEFF2		CMI

				Number of samples		357		357		355		357		357		357		357		357		357

				Minimum		0		0		0		0		0		0		0		0		0

				25% Percentile		0		0		0		0		0		0		0		0		1

				Median		0		0		1		0		0		0		0		0		3

				75% Percentile		1		1		2		0		1		1		0		0		6

				Maximum		16		10		23		20		17		29		20		13		82







Table S2

		Table S2		Association between Methylation and Menopause as Measured by Luteinizing and Follicular Stimulating Hormones – Univariate Analysis

				Gene		Pre (N =160 )		Post (N =187 )		P-value*

						Median (min,max)		Median (min,max)

				AKR1B1		0 (0, 21)		0 (0, 29)		0.389

				TM6SF1		0 (0, 7)		0 (0, 20)		0.547

				CCND2		1 (0, 12)		1 (0, 23)		0.223

				RARB		0 (0, 2)		0 (0,17)		0.004

				RASSF1		0 (0, 7)		0 (0, 16)		0.162

				TWIST1		0 (0, 10)		0 (0, 6)		0.712

				TMEFF2		0 (0, 10)		0 (0, 13)		0.957

				HIN1		0 (0, 5)		0 (0, 20)		0.308

				CMI		3 (0,37)		3 (0,82)		0.715

				* Mann-Whitney U test. Ten subjects had missing hormone levels. 







Table S3

		Table S3.		Association between Methylation and Menstrual Cycle as Measured by Estradiol and Progesterone – Univariate Analysis

				Gene		Follicular (N= 52)		Midcycle   (N =62 )		Luteal (N=44) 		P-value*

						Median (min,max)		Median (min,max)		Median (min,max)

				AKR1B1		0 (0, 18)		0 (0, 21)		0 (0, 13)		0.616

				TM6SF1		0 (0, 3)		0 (0, 7)		0 (0, 4)		0.028

				CCND2		1 (0, 8)		1 (0, 12)		1 (0, 8)		0.654

				RARB		0 (0, 2)		0 (0, 2)		0 (0, 2)		0.775

				RASSF1		0 (0, 6)		0 (0, 7)		0 (0, 3)		0.404

				TWIST1		0 (0, 3)		1 (0, 6)		0 (0, 10)		0.693

				TMEFF2		0 (0, 10)		0 (0, 5)		0 (0, 1)		0.821

				HIN1		0 (0, 3)		0 (0, 2)		0 (0, 5)		0.859

				CMI		2 (0,32)		4 (0,37)		3 (0,26)		0.289

				*Kruskal-Wallis Rank Sum Test; Hormone levels were available on 158 /357 women.  No values were significant after correction for multiple test comparisons.







Table S4

		Table S4		Association between DNA Methylation
and Lifetime Gail Risk Score

				Multi-variate analysis

				Gene		Coefficient		Std. Error		P-value*

				AKR1B1		0.001		0.008		0.882

				TM6SF1		0.005		0.01		0.593

				CCND2		0.002		0.011		0.828

				RARB		-0.009		0.012		0.459

				RASSF1		0.004		0.01		0.68

				TWIST1		-0.023		0.016		0.166

				TMEFF2		-0.007		0.011		0.548

				HIN1		-0.001		0.01		0.954

				CMI		-0.012		0.014		0.384

				* Adjusted for age, BMI, and log(percent density)







Table S5

		Table S5		Association between DNA Methylation
and Percent Breast Density

						Multi-variate analysis 

				Gene		Coefficient		Std. Error		P-value*

				AKR1B1		0.004		0.011		0.741

				TM6SF1		0.027		0.013		0.036

				CCND2		0.018		0.015		0.227

				RARB		-0.006		0.017		0.701

				RASSF1		0.032		0.014		0.020

				TWIST1		0.018		0.023		0.416

				TMEFF2		-0.003		0.015		0.816

				HIN1		0.023		0.014		0.104

				CMI		0.023		0.020		0.248

				* Adjusted for age, BMI, and log(Gail score).  No values were significant after correcting for multiple test comparisons.







Table S6

		Table S6		Association between Methylation and Masood Cytology Score 

						Multivariate Analysis

				Gene		Coefficient		Std. Error		P-value*



				AKR1B1		0.012		0.003		<0.001

				TM6SF1		0.014		0.004		<0.001

				CCND2		0.035		0.004		<0.001

				RARB		-0.005		0.005		0.309

				RASSF1		0.027		0.004		<0.001

				TWIST1		0.03		0.007		<0.001

				TMEFF2		0.002		0.004		0.564

				HIN1		0.02		0.004		<0.001

				CMI		0.04		0.005		<0.001

				*Adjusted for age, BMI, log(percent density), log(Gail score). Significant at P ≤ 0.006, after Bonferroni adjustment for multiple test comparisons of  individual genes.







Table S7

		Table S7		Gene Methylation versus Standard Cytology

						CMI																																																																																																		ARK1B1		FZD10		TM6SF1		GAS7C		ALX1		CyD2		RARB		RASSF1A		TWIST		TMEFF2		HIN1		CMI

						Benign		Atypical																																																																																																0		1		0		0		0		1		0		0		0		0		0		2

				Number of samples		188		131																																																																																																0		1		0		0		0		0		0		0		0		0		0		1

				Minimum		0		0																																																																																																0		1		0		0		0		0		0		0		0		0		0		1

				25% Percentile		1		2

				Median		2		5

				75% Percentile		4		9																																																																																																0		1		0		0		1		0		0		0		0		0		0		2

				Maximum		48		82																																																																																																0		1		0		0		0		1		0		0		0		0		0		2

				P-value 		<0.0001																																																																																																		0		1		0		0		1		0		0		0		0		0		0		2

						RARB				RASSF1A				TWIST1				TMEFF2																																																																																						0		1		0		0		1		0		0		0		0		0		0		2

						Benign		Atypical		Benign		Atypical		Benign		Atypical		Benign		Atypical																																																																																				0		1		0		0		0		0		0		0		0		0		0		1

				Number of samples		188		131		188		131		188		131		188		131																																																																																				0		1		0		0		1		1		0		0		0		0		0		3

				Minimum		0		0		0		0		0		0		0		0																																																																																				0		1		0		0		1		0		0		0		0		0		0		2

				25% Percentile		0		0		0		0		0		0		0		0																																																																																				0		1		0		0		1		0		0		0		0		0		0		2

				Median		0		0		0		0		0		1		0		0																																																																																				0		2		0		0		1		0		0		0		0		0		0		3

				75% Percentile		1		1		0		1		1		1		0		0																																																																																				0		1		0		0		0		0		0		0		1		0		0		2

				Maximum		14		17		11		16		6		10		13		3																																																																																				0		1		0		0		1		1		0		0		0		0		0		3

				P-value 		0.052				<0.0001				<0.0001				0.703																																																																																						0		1		0		0		1		0		0		0		0		0		0		2

						AKR1B1				TM6SF1				CCND2				HIN1																																																				0		2		0		0		0		0		0		0		0		0		0		2

						Benign		Atypical		Benign		Atypical		Benign		Atypical		Benign		Atypical

				Number of samples		188		131		188		131		187		131		188		131																																																		0		1		0		0		1		1		0		0		0		0		0		3

				Minimum		0		0		0		0		0		0		0		0																																																		0		2		0		0		1		0		0		0		0		0		0		3

				25% Percentile		0		0		0		0		0		1		0		0																																																		0		2		0		0		0		0		0		0		0		0		0		2

				Median		0		0		0		0		0		1		0		0																																																		0		2		0		0		0		0		0		0		0		0		0		2

				75% Percentile		0		1		0		1		1		3		0		0																																																		0		1		0		0		1		0		0		0		0		0		0		2

				Maximum		25		29		11		20		9		23		8		20																																																		1		1		0		0		1		0		0		0		0		0		0		3

				P-value 		0.0002				0.017				<0.0001				0.0007																																																				0		2		0		0		0		0		0		0		0		0		0		2

				Mean		0.023				2.766		2.023		0.335		0.679		0.074		0.023		0.797		2.099																																																																						0		1		0		0		2		0		0		0		0		0		0		3

				Std. Deviation		3.621		4.096		1.312		1.193		1.133		2.095		0.501		0.150		1.300		2.619																																																																						0		2		0		0		0		0		0		0		0		0		0		2

				Std. Error		0.264		0.358		0.096		0.104		0.083		0.183		0.037		0.013		0.095		0.229																																																																						0		2		0		0		1		0		1		0		0		0		0		4

				Lower 95% CI of mean		0.522		0.972		2.577		1.817		0.172		0.317		0.002		-0.003		0.609		1.647																																																																						0		1		0		0		0		1		0		0		1		0		0		3

				Upper 95% CI of mean		1.564		2.387		2.955		2.229		0.498		1.041		0.147		0.049		0.984		2.552																																																																						0		2		0		0		0		1		0		0		0		0		0		3

																																																																																														0		2		0		0		1		0		0		0		0		0		0		3

																																																																																										0		1		0		0		1		0		0		0		0		0		0		2

																																																																																																								0		3		2		0		1		5		1		0		3		0		0		15

																																																																																																								1		2		3		0		3		3		0		0		2		0		0		14

																																																																																																								2		2		1		0		2		3		0		1		1		0		2		14

																																																																																																								1		3		0		0		1		1		0		7		1		0		1		15

																																																																																																								6		1		0		0		2		2		0		0		0		0		3		14

																																																																																																								0		2		1		0		4		4		1		0		2		0		1		15

																																																																																																								0		6		0		0		6		0		2		0		1		0		0		15

																																																																																																								0		4		0		0		9		0		2		0		1		0		0		16

																																																																																																								1		4		0		0		8		1		1		0		1		0		0		16

																																																																																																								4		5		0		0		4		1		1		0		1		0		0		16

																																																																																																								0		4		2		0		2		5		1		0		1		1		0		16

																																																																																																								0		1		0		0		7		3		1		2		1		0		1		16

																																																																																																								1		1		0		0		5		1		1		6		1		0		0		16

																																																																																																								0		2		0		0		8		1		1		2		1		0		0		15

																																																																																																								6		1		1		0		2		4		0		0		2		0		0		16

																																																																																																								0		1		5		0		3		3		1		0		3		0		0		16

																																																																																																								4		1		3		0		3		2		0		2		2		0		0		17

																																																																																																								0		8		0		0		5		0		2		0		0		1		0		16

																																																																																																								1		2		3		0		1		2		3		2		2		0		3		19

																																																																																																								5		3		1		0		4		2		0		1		1		0		1		18

																																																																																																								0		3		0		0		2		1		1		0		0		11		0		18

																																																																																																								0		4		0		1		5		3		1		0		3		1		0		18

																																																																																																								0		6		0		0		9		0		2		0		3		0		0		20

																																																																																																								0		5		5		0		5		0		2		0		3		0		0		20

																																																																																																								11		2		1		0		2		1		0		1		2		0		0		20

																																																																																																								18		1		0		0		0		1		0		1		0		0		0		21

																																																																																																								12		2		1		0		1		2		0		0		1		0		0		19

																																																																																																								3		2		1		0		4		1		2		5		1		0		1		20

																																																																																																								0		2		0		2		2		0		1		0		0		13		0		20

																																																																																																								1		1		0		0		1		4		0		2		1		0		10		20

																																																																																																								2		1		1		0		3		12		0		2		1		0		1		23

																																																																																																								7		3		2		0		2		3		0		3		1		1		0		22

																																																																																																								2		1		7		0		6		3		0		1		1		0		0		21

																																																																																																								13		3		0		0		2		1		1		0		1		0		0		21

																																																																																																								15		4		0		0		0		2		0		0		0		0		0		21

																																																																																																								0		1		0		0		1		3		6		4		1		0		5		21

																																																																																																								0		6		4		0		2		4		3		1		2		0		1		23

																																																																																																								16		2		1		0		1		1		1		1		1		0		0		24

																																																																																																								2		3		1		0		3		1		0		1		1		10		0		22

																																																																																																								0		2		1		0		9		4		1		3		0		0		3		23

																																																																																																								14		1		1		0		3		2		0		1		1		0		0		23

																																																																																																								2		3		1		0		1		2		1		7		0		0		8		25

																																																																																																								0		7		0		0		12		0		3		0		1		2		0		25

																																																																																																								13		4		2		0		1		3		0		0		1		0		0		24

																																																																																																								0		1		0		0		5		4		0		2		10		0		2		24

																																																																																																								11		4		5		0		1		3		0		0		3		0		0		27

																																																																																																								0		2		0		0		8		6		1		4		3		0		4		28

																																																																																																								12		3		2		0		1		9		0		1		2		0		0		30

																																																																																																								0		1		0		0		30				0		0		0		0		0		31

																																																																																																								8		4		3		0		1		5		2		5		2		0		3		33

																																																																																																								0		5		3		2		11		3		2		0		4		6		0		36

																																																																																																								15		3		3		0		1		8		0		2		3		0		1		36

																																																																																																								1		3		1		0		1		4		1		16		2		0		11		40

																																																																																																								21		3		7		0		3		5		2		0		2		0		0		43

																																																																																																								25		3		4		0		2		8		0		3		1		0		0		46

																																																																																																								6		2		1		0		10		4		3		11		2		0		10		49

																																																																																																								0		1		0		0		1		2		17		5		5		0		20		51

																																																																																																								2		5		4		0		20		5		2		3		4		1		5		51

																																																																																																								2		1		0		0		12		2		14		11		6		0		6		54

																																																																																																								25		7		11		0		0		9		0		0		3		0		0		55

																																																																																																								29		9		20		0		4		23		0		1		6		2		0		94





Table S8

		Table S8		Spearman Correlation: Relationship between Biomarkers within the Panel

				Spearman Correlation      P-values		CMI		RASSF1A		TWIST1		CCND2		HIN1		RARB		AKR1B1		TM6SF1		TMEFF2

				CMI				0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.001

				RASSF1		0.000				0.000		0.000		0.000		0.242		0.000		0.000		0.794

				TWIST1		0.000		0.000				0.000		0.000		0.000		0.000		0.000		0.009

				CCND2		0.000		0.000		0.000				0.000		0.797		0.000		0.000		0.862

				HIN1		0.000		0.000		0.000		0.000				0.017		0.000		0.000		0.722

				RARB		0.000		0.242		0.000		0.797		0.017				0.209		0.000		0.000

				AKR1B1		0.000		0.000		0.000		0.000		0.000		0.209				0.000		0.412

				TM6SF1		0.000		0.000		0.000		0.000		0.000		0.000		0.000				0.001

				TMEFF2		0.001		0.794		0.009		0.862		0.722		0.000		0.412		0.001

				Correlation Coefficients		CMI		RASSF1A		TWIST1		CCND2		HIN1		RARB		AKR1B1		TM6SF1		TMEFF2

				CMI				0.62		0.72		0.76		0.56		0.36		0.50		0.65		0.18

				RASSF1		0.62				0.39		0.57		0.70		0.06		0.37		0.39		-0.01

				TWIST1		0.72		0.39				0.56		0.40		0.34		0.20		0.48		0.14

				CCND2		0.76		0.57		0.56				0.50		0.01		0.28		0.46		0.01

				HIN1		0.56		0.70		0.40		0.50				0.13		0.28		0.36		0.02

				RARB		0.36		0.06		0.34		0.01		0.13				0.07		0.28		0.23

				AKR1B1		0.50		0.37		0.20		0.28		0.28		0.07				0.39		-0.04

				TM6SF1		0.65		0.39		0.48		0.46		0.36		0.28		0.39				0.18

				TMEFF2		0.18		-0.01		0.14		0.01		0.02		0.23		-0.04		0.18
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Table S1

RASSF1

TWIST1

CCND2

HIN1

RARB

AKR1B1

TM6SF1

TMEFF2

CMI

Number of samples 357 357 355 357 357 357 357 357 357

Minimum 0 0 0 0 0 0 0 0 0

25% Percentile 0 0 0 0 0 0 0 0 1

Median 0 0 1 0 0 0 0 0 3

75% Percentile 1 1 2 0 1 1 0 0 6

Maximum 16 10 23 20 17 29 20 13 82

DNA Methylation in rFNA samples 
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Table 1



		Table 1		Patient Characteristics		Number 

				Age - Median (Range)		50 (35-60)

				Race		N=380

				 Caucasian		327 (86.1%)

				 African American		40 (10.5%)

				 Other 		13 (3.4%)

				Menopausal Status (Measure by Hormones)		N = 366

				 Pre		168 (45.9%)

				 Post		198 (54.1%)

				Body Mass Index (BMI)		N = 380

				 Median (Range)		26.8 (18.7-51.3)

				 Low – Normal (18.5 - 24.9)		144 (37.9%)

				 Overweight (25 - 29.9)		108 (28.4%)

				 Obese (>30)		128 (33.7%)

				Menstrual Phase 		N = 166

				 Follicular		53 (31.9%)

				 Mid-cycle		67 (40.4%)

				 Luteal		46 (27.7%)

				Lifetime Risk (Gail Model)		N=378

				 Median (Range)		12.7 (5.6-54.1)

				  <10		112 (29.6%)

				 10 to 19		206 (54.5%)

				 ≥20		60 (15.9%)

				Breast Percent Density		N=379

				 Median Percent Density (Range)		18.1 (2.5-72.8)

				Breast Density BI-RADS score		N = 378

				Fatty, D1		38 (10.1%)

				Scattered, D2		107 (28.3%)

				Heterogeneous, D3		183 (48.4%)

				Dense, D4		50 (13.2%)

				Cytology, Standard		N=380

				Insufficient		26 (6.8%)

				Benign		207 (54.5%)

				Borderline atypical		8 (2.1%)

				Atypia/Indeterminate		136 (35.8%)

				Suspicious		3 (0.8%)

				Masood Cytology Score		N=354

				Median (Range)		13 (7-18)

				Normal (6-10)		30 (8.5%)

				Hyperplasia, benign (11-14)		192 (54.2%)

				Hyperplasia, atypial  (15-18)		132 (37.3%)







Table 2

		Table 2		Correlation between Clinical Risk Factors within the Study Cohort

				Age		Lifetime Gail Risk		Percent Density		Masood score

				Number of Sample Pairs		356		356		332

				Spearman r		-0.256		-0.15		-0.246

				95% confidence interval		-0.353 to -0.153		-0.253 to -0.044		-0.348 to -0.139

				P value (two-tailed)		< 0.0001		0.005		< 0.0001

				Lifetime Gail Risk		Age		Percent Density		Masood score

				Number of Sample Pairs		356		355		331

				Spearman r		-0.256		0.166		0.156

				95% confidence interval		-0.353 to -0.153		0.059 to 0.268		0.046 to 0.263

				P value (two-tailed)		< 0.0001		0.002		0.004

				Percent Density		Age		Lifetime Gail Assess		Masood score

				Number of Sample Pairs		356		355		331

				Spearman r		-0.15		0.166		0.195

				95% confidence interval		-0.253 to -0.044		0.059 to 0.268		0.086 to 0.299

				P value (two-tailed)		0.005		0.002		0.0004

				Masood Score		Age		Lifetime Gail Assess		Percent  Density

				Number of Sample Pairs		332		331		331

				Spearman r		-0.246		0.156		0.195

				95% confidence interval		-0.348 to -0.139		0.046 to 0.263		0.086 to 0.299

				P value (two-tailed)		< 0.0001		0.004		0.0004





Table 3 revised

		Table 3		Correlation between Cumulative Methylation and Clinical Risk Factors 

						N		Spearman r (95% CI)		P-value 

				Age		357		-0.048 (-0.154 to 0.059)		0.367

				Lifetime Gail Assessment		356		0.005 (-0.103 to 0.111)		0.933

				Percent Density		356		0.0966 (-0.011 to 0.202		0.069

				Masood Score		332		0.385 (0.287 to 0.476)		< 0.0001



				Correlation between Age and Individual Gene Methylation 

						N		Spearman r (95% CI)		P-value 

				RASSF1		357		-0.085 (-0.190 to 0.022)		0.1102

				TWIST1		357		-0.041 (-0.148 to 0.066)		0.436

				CCND2		355		-0.040 (-0.015 to 0.068		0.455

				HIN1		357		-0.036 (-0.142 to 0.071)		0.496

				RARB		357		0.172 (0.067 to 0.274)		0.001

				AKR1B1		357		-0.119 (-0.223 to 0.012)		0.024

				TM6SF1		357		0.024 (-0.083 to 0.130		0.656

				TMEFF2		357		-0.003 (-0.110 to 0.104)		0.953



				Correlation between Masood Cytology and Individual Gene Methylation 

						N		Spearman r (95% CI)		P-value 

				RASSF1		332		0.413 (0.316 to 0.501)		< 0.0001

				TWIST1		332		0.301 (0.195 to 0.397)		< 0.0001

				CCND2		331		0.464 (0.372 to 0.547)		< 0.0001

				HIN1		332		0.312 (0.208 to 0.408)		< 0.0001

				RARB		332		-0.0927 (-0.201 to 0.083)		0.092

				AKR1B1		332		0.253 (0.146 to 0.354)		< 0.0001

				TM6SF1		332		0.228 (0.121 to 0.331)		< 0.0001

				TMEFF2		332		0.025  (-0.086 to 0.135)		0.652











Table S1

		Table S1		DNA Methylation in rFNA samples 

						RASSF1		TWIST1		CCND2		HIN1		RARB		AKR1B1		TM6SF1		TMEFF2		CMI

				Number of samples		357		357		355		357		357		357		357		357		357

				Minimum		0		0		0		0		0		0		0		0		0

				25% Percentile		0		0		0		0		0		0		0		0		1

				Median		0		0		1		0		0		0		0		0		3

				75% Percentile		1		1		2		0		1		1		0		0		6

				Maximum		16		10		23		20		17		29		20		13		82







Table S2

		Table S2		Association between Methylation and Menopause as Measured by Luteinizing and Follicular Stimulating Hormones – Univariate Analysis

				Gene		Pre (N =160 )		Post (N =187 )		P-value*

						Median (min,max)		Median (min,max)

				AKR1B1		0 (0, 21)		0 (0, 29)		0.389

				TM6SF1		0 (0, 7)		0 (0, 20)		0.547

				CCND2		1 (0, 12)		1 (0, 23)		0.223

				RARB		0 (0, 2)		0 (0,17)		0.004

				RASSF1		0 (0, 7)		0 (0, 16)		0.162

				TWIST1		0 (0, 10)		0 (0, 6)		0.712

				TMEFF2		0 (0, 10)		0 (0, 13)		0.957

				HIN1		0 (0, 5)		0 (0, 20)		0.308

				CMI		3 (0,37)		3 (0,82)		0.715

				* Mann-Whitney U test. Ten subjects had missing hormone levels. 







Table S3

		Table S3.		Association between Methylation and Menstrual Cycle as Measured by Estradiol and Progesterone – Univariate Analysis

				Gene		Follicular (N= 52)		Midcycle   (N =62 )		Luteal (N=44) 		P-value*

						Median (min,max)		Median (min,max)		Median (min,max)

				AKR1B1		0 (0, 18)		0 (0, 21)		0 (0, 13)		0.616

				TM6SF1		0 (0, 3)		0 (0, 7)		0 (0, 4)		0.028

				CCND2		1 (0, 8)		1 (0, 12)		1 (0, 8)		0.654

				RARB		0 (0, 2)		0 (0, 2)		0 (0, 2)		0.775

				RASSF1		0 (0, 6)		0 (0, 7)		0 (0, 3)		0.404

				TWIST1		0 (0, 3)		1 (0, 6)		0 (0, 10)		0.693

				TMEFF2		0 (0, 10)		0 (0, 5)		0 (0, 1)		0.821

				HIN1		0 (0, 3)		0 (0, 2)		0 (0, 5)		0.859

				CMI		2 (0,32)		4 (0,37)		3 (0,26)		0.289

				*Kruskal-Wallis Rank Sum Test; Hormone levels were available on 158 /357 women.  No values were significant after correction for multiple test comparisons.







Table S4

		Table S4		Association between DNA Methylation
and Lifetime Gail Risk Score

				Multi-variate analysis

				Gene		Coefficient		Std. Error		P-value*

				AKR1B1		0.001		0.008		0.882

				TM6SF1		0.005		0.01		0.593

				CCND2		0.002		0.011		0.828

				RARB		-0.009		0.012		0.459

				RASSF1		0.004		0.01		0.68

				TWIST1		-0.023		0.016		0.166

				TMEFF2		-0.007		0.011		0.548

				HIN1		-0.001		0.01		0.954

				CMI		-0.012		0.014		0.384

				* Adjusted for age, BMI, and log(percent density)







Table S5

		Table S5		Association between DNA Methylation
and Percent Breast Density

						Multi-variate analysis 

				Gene		Coefficient		Std. Error		P-value*

				AKR1B1		0.004		0.011		0.741

				TM6SF1		0.027		0.013		0.036

				CCND2		0.018		0.015		0.227

				RARB		-0.006		0.017		0.701

				RASSF1		0.032		0.014		0.020

				TWIST1		0.018		0.023		0.416

				TMEFF2		-0.003		0.015		0.816

				HIN1		0.023		0.014		0.104

				CMI		0.023		0.020		0.248

				* Adjusted for age, BMI, and log(Gail score).  No values were significant after correcting for multiple test comparisons.







Table S6

		Table S6		Association between Methylation and Masood Cytology Score 

						Multivariate Analysis

				Gene		Coefficient		Std. Error		P-value*



				AKR1B1		0.012		0.003		<0.001

				TM6SF1		0.014		0.004		<0.001

				CCND2		0.035		0.004		<0.001

				RARB		-0.005		0.005		0.309

				RASSF1		0.027		0.004		<0.001

				TWIST1		0.03		0.007		<0.001

				TMEFF2		0.002		0.004		0.564

				HIN1		0.02		0.004		<0.001

				CMI		0.04		0.005		<0.001

				*Adjusted for age, BMI, log(percent density), log(Gail score). Significant at P ≤ 0.006, after Bonferroni adjustment for multiple test comparisons of  individual genes.







Table S7

		Table S7		Gene Methylation versus Standard Cytology

						CMI																																																																																																		ARK1B1		FZD10		TM6SF1		GAS7C		ALX1		CyD2		RARB		RASSF1A		TWIST		TMEFF2		HIN1		CMI

						Benign		Atypical																																																																																																0		1		0		0		0		1		0		0		0		0		0		2

				Number of samples		188		131																																																																																																0		1		0		0		0		0		0		0		0		0		0		1

				Minimum		0		0																																																																																																0		1		0		0		0		0		0		0		0		0		0		1

				25% Percentile		1		2

				Median		2		5

				75% Percentile		4		9																																																																																																0		1		0		0		1		0		0		0		0		0		0		2

				Maximum		48		82																																																																																																0		1		0		0		0		1		0		0		0		0		0		2

				P-value 		<0.0001																																																																																																		0		1		0		0		1		0		0		0		0		0		0		2

						RARB				RASSF1A				TWIST1				TMEFF2																																																																																						0		1		0		0		1		0		0		0		0		0		0		2

						Benign		Atypical		Benign		Atypical		Benign		Atypical		Benign		Atypical																																																																																				0		1		0		0		0		0		0		0		0		0		0		1

				Number of samples		188		131		188		131		188		131		188		131																																																																																				0		1		0		0		1		1		0		0		0		0		0		3

				Minimum		0		0		0		0		0		0		0		0																																																																																				0		1		0		0		1		0		0		0		0		0		0		2

				25% Percentile		0		0		0		0		0		0		0		0																																																																																				0		1		0		0		1		0		0		0		0		0		0		2

				Median		0		0		0		0		0		1		0		0																																																																																				0		2		0		0		1		0		0		0		0		0		0		3

				75% Percentile		1		1		0		1		1		1		0		0																																																																																				0		1		0		0		0		0		0		0		1		0		0		2

				Maximum		14		17		11		16		6		10		13		3																																																																																				0		1		0		0		1		1		0		0		0		0		0		3

				P-value 		0.052				<0.0001				<0.0001				0.703																																																																																						0		1		0		0		1		0		0		0		0		0		0		2

						AKR1B1				TM6SF1				CCND2				HIN1																																																				0		2		0		0		0		0		0		0		0		0		0		2

						Benign		Atypical		Benign		Atypical		Benign		Atypical		Benign		Atypical

				Number of samples		188		131		188		131		187		131		188		131																																																		0		1		0		0		1		1		0		0		0		0		0		3

				Minimum		0		0		0		0		0		0		0		0																																																		0		2		0		0		1		0		0		0		0		0		0		3

				25% Percentile		0		0		0		0		0		1		0		0																																																		0		2		0		0		0		0		0		0		0		0		0		2

				Median		0		0		0		0		0		1		0		0																																																		0		2		0		0		0		0		0		0		0		0		0		2

				75% Percentile		0		1		0		1		1		3		0		0																																																		0		1		0		0		1		0		0		0		0		0		0		2

				Maximum		25		29		11		20		9		23		8		20																																																		1		1		0		0		1		0		0		0		0		0		0		3

				P-value 		0.0002				0.017				<0.0001				0.0007																																																				0		2		0		0		0		0		0		0		0		0		0		2

				Mean		0.023				2.766		2.023		0.335		0.679		0.074		0.023		0.797		2.099																																																																						0		1		0		0		2		0		0		0		0		0		0		3

				Std. Deviation		3.621		4.096		1.312		1.193		1.133		2.095		0.501		0.150		1.300		2.619																																																																						0		2		0		0		0		0		0		0		0		0		0		2

				Std. Error		0.264		0.358		0.096		0.104		0.083		0.183		0.037		0.013		0.095		0.229																																																																						0		2		0		0		1		0		1		0		0		0		0		4

				Lower 95% CI of mean		0.522		0.972		2.577		1.817		0.172		0.317		0.002		-0.003		0.609		1.647																																																																						0		1		0		0		0		1		0		0		1		0		0		3

				Upper 95% CI of mean		1.564		2.387		2.955		2.229		0.498		1.041		0.147		0.049		0.984		2.552																																																																						0		2		0		0		0		1		0		0		0		0		0		3

																																																																																														0		2		0		0		1		0		0		0		0		0		0		3

																																																																																										0		1		0		0		1		0		0		0		0		0		0		2

																																																																																																								0		3		2		0		1		5		1		0		3		0		0		15

																																																																																																								1		2		3		0		3		3		0		0		2		0		0		14

																																																																																																								2		2		1		0		2		3		0		1		1		0		2		14

																																																																																																								1		3		0		0		1		1		0		7		1		0		1		15

																																																																																																								6		1		0		0		2		2		0		0		0		0		3		14

																																																																																																								0		2		1		0		4		4		1		0		2		0		1		15

																																																																																																								0		6		0		0		6		0		2		0		1		0		0		15

																																																																																																								0		4		0		0		9		0		2		0		1		0		0		16

																																																																																																								1		4		0		0		8		1		1		0		1		0		0		16

																																																																																																								4		5		0		0		4		1		1		0		1		0		0		16

																																																																																																								0		4		2		0		2		5		1		0		1		1		0		16

																																																																																																								0		1		0		0		7		3		1		2		1		0		1		16

																																																																																																								1		1		0		0		5		1		1		6		1		0		0		16

																																																																																																								0		2		0		0		8		1		1		2		1		0		0		15

																																																																																																								6		1		1		0		2		4		0		0		2		0		0		16

																																																																																																								0		1		5		0		3		3		1		0		3		0		0		16

																																																																																																								4		1		3		0		3		2		0		2		2		0		0		17

																																																																																																								0		8		0		0		5		0		2		0		0		1		0		16

																																																																																																								1		2		3		0		1		2		3		2		2		0		3		19

																																																																																																								5		3		1		0		4		2		0		1		1		0		1		18

																																																																																																								0		3		0		0		2		1		1		0		0		11		0		18

																																																																																																								0		4		0		1		5		3		1		0		3		1		0		18

																																																																																																								0		6		0		0		9		0		2		0		3		0		0		20

																																																																																																								0		5		5		0		5		0		2		0		3		0		0		20

																																																																																																								11		2		1		0		2		1		0		1		2		0		0		20

																																																																																																								18		1		0		0		0		1		0		1		0		0		0		21

																																																																																																								12		2		1		0		1		2		0		0		1		0		0		19

																																																																																																								3		2		1		0		4		1		2		5		1		0		1		20

																																																																																																								0		2		0		2		2		0		1		0		0		13		0		20

																																																																																																								1		1		0		0		1		4		0		2		1		0		10		20

																																																																																																								2		1		1		0		3		12		0		2		1		0		1		23

																																																																																																								7		3		2		0		2		3		0		3		1		1		0		22

																																																																																																								2		1		7		0		6		3		0		1		1		0		0		21

																																																																																																								13		3		0		0		2		1		1		0		1		0		0		21

																																																																																																								15		4		0		0		0		2		0		0		0		0		0		21

																																																																																																								0		1		0		0		1		3		6		4		1		0		5		21

																																																																																																								0		6		4		0		2		4		3		1		2		0		1		23

																																																																																																								16		2		1		0		1		1		1		1		1		0		0		24

																																																																																																								2		3		1		0		3		1		0		1		1		10		0		22

																																																																																																								0		2		1		0		9		4		1		3		0		0		3		23

																																																																																																								14		1		1		0		3		2		0		1		1		0		0		23

																																																																																																								2		3		1		0		1		2		1		7		0		0		8		25

																																																																																																								0		7		0		0		12		0		3		0		1		2		0		25

																																																																																																								13		4		2		0		1		3		0		0		1		0		0		24

																																																																																																								0		1		0		0		5		4		0		2		10		0		2		24

																																																																																																								11		4		5		0		1		3		0		0		3		0		0		27

																																																																																																								0		2		0		0		8		6		1		4		3		0		4		28

																																																																																																								12		3		2		0		1		9		0		1		2		0		0		30

																																																																																																								0		1		0		0		30				0		0		0		0		0		31

																																																																																																								8		4		3		0		1		5		2		5		2		0		3		33

																																																																																																								0		5		3		2		11		3		2		0		4		6		0		36

																																																																																																								15		3		3		0		1		8		0		2		3		0		1		36

																																																																																																								1		3		1		0		1		4		1		16		2		0		11		40

																																																																																																								21		3		7		0		3		5		2		0		2		0		0		43

																																																																																																								25		3		4		0		2		8		0		3		1		0		0		46

																																																																																																								6		2		1		0		10		4		3		11		2		0		10		49

																																																																																																								0		1		0		0		1		2		17		5		5		0		20		51

																																																																																																								2		5		4		0		20		5		2		3		4		1		5		51

																																																																																																								2		1		0		0		12		2		14		11		6		0		6		54

																																																																																																								25		7		11		0		0		9		0		0		3		0		0		55

																																																																																																								29		9		20		0		4		23		0		1		6		2		0		94





Table S8

		Table S8		Spearman Correlation: Relationship between Biomarkers within the Panel

				Spearman Correlation      P-values		CMI		RASSF1A		TWIST1		CCND2		HIN1		RARB		AKR1B1		TM6SF1		TMEFF2

				CMI				0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.001

				RASSF1		0.000				0.000		0.000		0.000		0.242		0.000		0.000		0.794

				TWIST1		0.000		0.000				0.000		0.000		0.000		0.000		0.000		0.009

				CCND2		0.000		0.000		0.000				0.000		0.797		0.000		0.000		0.862

				HIN1		0.000		0.000		0.000		0.000				0.017		0.000		0.000		0.722

				RARB		0.000		0.242		0.000		0.797		0.017				0.209		0.000		0.000

				AKR1B1		0.000		0.000		0.000		0.000		0.000		0.209				0.000		0.412

				TM6SF1		0.000		0.000		0.000		0.000		0.000		0.000		0.000				0.001

				TMEFF2		0.001		0.794		0.009		0.862		0.722		0.000		0.412		0.001

				Correlation Coefficients		CMI		RASSF1A		TWIST1		CCND2		HIN1		RARB		AKR1B1		TM6SF1		TMEFF2

				CMI				0.62		0.72		0.76		0.56		0.36		0.50		0.65		0.18

				RASSF1		0.62				0.39		0.57		0.70		0.06		0.37		0.39		-0.01

				TWIST1		0.72		0.39				0.56		0.40		0.34		0.20		0.48		0.14

				CCND2		0.76		0.57		0.56				0.50		0.01		0.28		0.46		0.01

				HIN1		0.56		0.70		0.40		0.50				0.13		0.28		0.36		0.02

				RARB		0.36		0.06		0.34		0.01		0.13				0.07		0.28		0.23

				AKR1B1		0.50		0.37		0.20		0.28		0.28		0.07				0.39		-0.04

				TM6SF1		0.65		0.39		0.48		0.46		0.36		0.28		0.39				0.18

				TMEFF2		0.18		-0.01		0.14		0.01		0.02		0.23		-0.04		0.18
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Table S2

Pre (N =160 ) Post (N =187 )

Median (min,max) Median (min,max)

AKR1B1

0 (0, 21) 0 (0, 29) 0.389

TM6SF1

0 (0, 7) 0 (0, 20) 0.547

CCND2

1 (0, 12) 1 (0, 23) 0.223

RARB

0 (0, 2) 0 (0,17) 0.004

RASSF1

0 (0, 7) 0 (0, 16) 0.162

TWIST1

0 (0, 10) 0 (0, 6) 0.712

TMEFF2

0 (0, 10) 0 (0, 13) 0.957

HIN1 0 (0, 5) 0 (0, 20) 0.308

CMI 3 (0,37) 3 (0,82) 0.715

Gene P-value*

* Mann-Whitney U test. Ten subjects had missing hormone levels. 

Association between Methylation and Menopause as 

Measured by Luteinizing and Follicular Stimulating 

Hormones – Univariate Analysis


