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Supplemental methods

Generalization of epigenome-wide results
For the epigenome-wide association study, we attempted to generalise the results of EPIC-Italy and EPIC-NL in the three following cohorts:

- Two tiers of the German longitudinal KORA study (Cooperative Health Research in the Region Augsburg) F3 (N=3,988) and F4 (N=4,227). Methylation profiles were evaluated for a total of 500 KORA F3 (Holle et al. 2005) participants and 1,799 F4(ADDIN EN.CITE.DATA 


(Holle et al. 2005; Wichmann et al. 2005) ADDIN EN.CITE  participants. All participants supplied written informed consent and the Ethics Committee of the Bavarian Medical Association approved them.

- The REGICOR (Registre Gironí del Cor) study nested in the Spanish Girona Heart Registry using follow-up data from a population-based cohort enrolled in 2003–2005 (N=6,352) (Grau et al. 2007). The study was approved by the local ethics committee. 

All cohorts used the Illumina 450k Beadchip to assess DNA methylation. CpGs selected from the epigenome-wide association study in EPIC-Italy were selected from the entire methylation dataset of both studies.

KORA F3 and F4: The method has been described elsewhere (Panni et al. 2016). Briefly, the preprocessing included removal of records according to functional beads, detection p-value; background subtraction and dye bias adjustment; Beta-mixture quantile normalization. 

REGICOR: The method has been described elsewhere ADDIN EN.CITE.DATA 


(Sayols-Baixeras et al. 2015) ADDIN EN.CITE . Briefly, the preprocessing included deleting samples with a detection rate <90%, detection p-value <0.05; (background subtraction and dye bias adjustment).

As in the main analyses in EPIC-Italy and EPIC-NL, DNA methylation levels were modelled as dependent variable in a generalized linear model with beta-distributed response. All models were adjusted for the position of the sample on the micro-array, age at blood collection (continuous), smoking status (never, former, current), gender and blood cell composition. The REGICOR analyses were additionally adjusted for batch. 
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Table A.1. Air pollution exposure and correlation at residential address of individuals from EPIC-Italy and EPIC-NL (mean annual air pollution (μg/m3) and Pearson correlation coefficients)

	EPIC-Italy
	NOx
	NO2
	PM10
	PMcoarse
	PM2.5
	PM2.5abs

	Mean (5th – 95th centile)
	
	
	
	
	
	

	NOx 
92.83 (34.46 – 131.00)
	1
	
	
	
	
	

	NO2 
50.00 (22.26 – 67.92)
	0.91
	1
	
	
	
	

	PM10 
46.91 (38.24 – 53.23) 
	0.45
	0.59
	1
	
	
	

	PMcoarse
16.75 (10.88 -20.65)
	0.28
	0.42
	0.95
	1
	
	

	PM2.5 
30.95 (26.74 – 32.73)
	0.73
	0.67
	0.62
	0.53
	1
	

	PM2.5abs 
3.38  (2.34 – 3.64)
	0.77
	0.94
	0.57
	0.43
	0.77
	1

	NOx back-extrapolated difference method

62.27 (37.28 – 80.89) 
	0.90
	0.85
	0.38
	0.25
	0.57
	0.59

	NOx back-extrapolated ratio method

66.47 (33.01 -92.55)
	0.92
	0.84
	0.38
	0.25
	0.60
	0.61

	NO2 back-extrapolated difference method

62.27 (37.28 – 80.89) 
	0.87
	0.91
	0.53
	0.38
	0.59
	0.82

	NO2 back-extrapolated ratio method

66.47 (33.01 -92.55)
	0.87
	0.87
	0.52
	0.38
	0.59
	0.81

	EPIC-NL
	
	
	
	
	
	

	NOx 
29.69 (24.25 – 42.58)
	1
	
	
	
	
	

	NO2 

19.98 (16.74 -28.91)
	0.86
	1
	
	
	
	

	PM10 
24.49 (23.96 – 26.16)
	0.76
	0.73
	1
	
	
	

	PMcoarse
8.05  (7.71 – 8.57)
	0.73
	0.67
	0.61
	1
	
	

	PM2.5 
16.63  (16.40 – 17.12)
	0.52
	0.43
	0.84
	0.4
	1
	

	PM2.5abs 
1.19  (1.10 - 1.48)
	0.76
	0.75
	0.97
	0.55
	0.87
	1

	NOx back-extrapolated difference method

45.78 (40.11 – 56.78) 
	0.97
	0.78
	0.75
	0.7
	0.55
	0.75

	NOx back-extrapolated ratio method

47.45 (38.35 – 67.35)
	0.99
	0.85
	0.78
	0.72
	0.55
	0.78

	NO2 back-extrapolated difference method

26.71 (22.31 – 39.39)
	0.85
	0.99
	0.74
	0.68
	0.45
	0.76

	NO2 back-extrapolated ratio method

29.62 (23.58)
	0.85
	0.99
	0.74
	0.67
	0.45
	0.76

	PM10 back-extrapolated difference method

35.84 (33.07 – 39.19)
	0.51
	0.51
	0.65
	0.39
	0.53
	0.63

	PM10 back-extrapolated ratio method
36.33 (33.44 – 39.29)
	0.43
	0.44
	0.53
	0.32
	0.41
	0.51

	PM2.5abs back-extrapolated difference method

1.95 (1.67 – 2.61) 
	0.72
	0.74
	0.87
	0.51
	0.75
	0.90

	PM2.5abs back-extrapolated ratio method
1.75 (1.68 – 2.07)
	0.65
	0.63
	0.81
	0.44
	0.74
	0.84


	
	EPIC-Italy
	EPIC-Italy 
	p-value

	n
	454
	76
	

	Females
	323 (71%)
	47 (62 %)
	0.10

	Age
	54.2 ± 7.1
	53.6 ± 6.6
	0.45

	Smoking (15 missing)
	
	
	0.11

	  Never
	234 (52%)
	37  (61 %)
	

	  Former
	111 (24%)
	17 (28%)
	

	  Current
	109 (24%)
	7 (11 %)
	

	BMI (1 missing)
	25.53 ± 4.0
	26.45 ± 4.21
	0.29

	Education (17 missing)
	
	
	0.67

	  Primary school
	253 (56%)
	41 (69%)
	

	  Secondary school
	164 (36%)
	11 (19%)
	

	  University level
	37 (8%)
	7 (12%)
	

	Cancers cases n(%)
	
	
	

	  Breast cancer
	82 (18%)
	10 (13%)
	0.83

	  Colon cancer
	133 (29%)
	25 (33%)
	0.10


Table A.2. Comparison between the study population and the excluded subjects 

Subjects excluded for missing values. P values indicate difference between the 2 populations

Table A.3. Analyses of the association between global methylation and back-extrapolated air pollution estimates in EPIC-Italy by two different methods

	
	Ratio method
	Absolute difference method

	EPIC-Italy
	β 
	SE
	p-value
	β 
	SE
	p-value

	NO2
	
	
	
	
	
	

	Somatic probes
	-6.73e-5
	4.64e-5
	0.147 a
	-1.30e-4
	6.55e-5
	0.046

	Relation to CpG island
	
	
	
	
	
	

	 Island
	1.12e-5
	4.34e-5
	0.796
	6.87e-6
	6.12e-5
	0.911

	 Shelves
	-1.85e-4
	8.90e-5
	0.038
	-3.58e-4
	1.29e-4
	0.006

	 Shores
	-7.90e-5
	5.17e-5
	0.127a
	-1.56e-4
	7.31e-5
	0.033

	 Other
	-1.79e-4
	7.75e-5
	0.021
	-3.34e-4
	1.11e-4
	0.003

	Position on Gene
	
	
	
	
	
	

	 Promoter
	-4.37e-5
	4.23e-5
	0.302 a
	-8.05e-5
	5.82e-5
	0.167 a

	 Gene body
	-7.83e-5
	4.77e-5
	0.100 a
	-1.56e-4
	6.84e-5
	0.022

	 Intergenic
	-1.15e-4
	5.88e-5
	0.051 a
	-2.17e-4
	8.38e-5
	0.010

	NOx
	
	
	
	
	
	

	Somatic probes
	-4.71e-5
	2.05e-5
	0.021
	-6.34e-5
	2.88e-5
	0.028

	Relation to CpG island
	
	
	
	
	
	

	 Island
	-1.57e-5
	1.91e-5
	0.414
	-2.10e-5
	2.70e-5
	0.437

	 Shelves
	-1.12e-4
	4.04e-5
	0.006
	-1.56e-4
	5.70e-5
	0.006

	 Shores
	-5.59e-5
	2.28e-5
	0.014
	-7.79e-5
	3.22e-5
	0.016

	 Other
	-1.04e-4
	3.47e-5
	0.003
	-1.46e-4
	4.89e-5
	0.003

	Position on Gene
	
	
	
	
	
	

	 Promoter
	-3.59e-5
	1.82e-5
	0.048 b
	-4.92e-5
	2.56e-5
	0.055

	 Gene body
	-5.40e-5
	2.14e-5
	0.012
	-7.39e-5
	3.01e-5
	0.014

	 Intergenic
	-7.16e-5
	2.62e-5
	0.006
	-9.94e-5
	3.70e-5
	0.007


β value (0-1 scale) represents the difference in methylation for every unit (µg/m3) increase of air pollutant. 

a association not significant while main analysis was, b association significant while main analysis was not. N=447

 Table A.4. Analyses of the association between global methylation and back-extrapolated air pollution estimates in EPIC-NL by two different methods

	
	Ratio method
	Absolute difference method

	EPIC-NL
	β
	SE
	p-value
	β
	SE
	p-value

	NO2
	
	
	
	
	
	

	Somatic probes
	-1.61e-3
	8.58e-4
	0.060 a
	-1.99e-3
	1.12e-3
	0.076 a

	Relation to CpG island
	
	
	
	
	
	

	Island
	-1.43e-3
	9.06e-4
	0.114
	-2.05e-3
	1.18e-3
	0.083

	Shelves
	-2.17e-3
	1.53e-3
	0.156a
	-2.35e-3
	2.01e-3
	0.242

	Shores
	-1.83e-3
	7.96e-4
	0.022
	-2.36e-3
	1.04e-3
	0.023

	Other
	-1.63e-3
	1.22e-3
	0.182
	-1.72e-3
	1.60e-3
	0.282 a

	Position on Gene
	
	
	
	
	
	

	Promoter
	-1.69e-3
	7.85e-4
	0.031
	-2.25e-3
	1.03e-3
	0.028

	Gene body
	-1.56e-3
	8.28e-4
	0.060a
	-1.90e-3
	1.08e-3
	0.080 a

	Intergenic
	-1.47e-3
	1.04e-3
	0.156
	-1.70e-3
	1.36e-3
	0.211

	
	
	
	
	
	
	

	NOx
	
	
	
	
	
	

	Somatic probes
	-3.00e-4
	3.09e-4
	0.332
	-3.76e-4
	4.81e-4
	0.435

	Relation to CpG island
	
	
	
	
	
	

	Island
	-3.76e-4
	3.25e-4
	0.248
	-6.67e-4
	5.06e-4
	0.187

	Shelves
	-6.74e-4
	5.46e-4
	0.217 a
	-7.42e-4
	8.53e-4
	0.385 a

	Shores
	-6.05e-4
	2.85e-4
	0.034 a
	-8.88e-4
	4.44e-4
	0.046

	Other
	-4.83e-4
	4.36e-4
	0.267
	-5.09e-4
	6.80e-4
	0.454

	Position on Gene
	
	
	
	
	
	

	Promoter
	-3.84e-4
	2.83e-4
	0.175
	-6.06e-4
	4.41e-4
	0.169

	Gene body
	-3.41e-4
	2.97e-4
	0.252
	-4.29e-4
	4.63e-4
	0.354

	Intergenic
	-2.94e-4
	3.72e-4
	0.429
	-2.98e-4
	5.79e-4
	0.608

	
	
	
	
	
	
	

	PM10
	
	
	
	
	
	

	Somatic probes
	2.56e-3
	1.38e-3
	0.063
	3.23e-3
	1.42e-3
	0.023 b

	Relation to CpG island
	
	
	
	
	
	

	Island
	-1.81e-3
	1.46e-3
	0.216
	-1.64e-3
	1.52e-3
	0.280

	Shelves
	5.85e-3
	2.42e-3
	0.016b
	7.19e-3
	2.49e-3
	0.004 b

	Shores
	9.42e-4
	1.30e-3
	0.468
	1.45e-3
	1.34e-3
	0.278

	Other
	4.13e-3
	1.94e-3
	0.033b
	5.10e-3
	1.99e-3
	0.011b

	Position on Gene
	
	
	
	
	
	

	Promoter
	1.41e-4
	1.28e-3
	0.912
	5.00e-4
	1.33e-3
	0.706

	Gene body
	2.59e-3
	1.33e-3
	0.051
	3.27e-3
	1.37e-3
	0.017 b

	Intergenic
	3.57e-3
	1.65e-3
	0.031 b
	4.36e-3
	1.70e-3
	0.010 b

	
	
	
	
	
	
	

	PM2.5 absorbance
	
	
	
	
	
	

	Somatic probes
	3.75e-3
	1.03e-2
	0.716
	1.26e-2
	1.59e-2
	0.430

	Relation to CpG island
	
	
	
	
	
	

	Island
	-1.52e-2
	1.08e-2
	0.161
	-2.36e-2
	1.67e-2
	0.158

	Shelves
	5.05e-4
	1.83e-2
	0.978
	1.26e-2
	2.83e-2
	0.657

	Shores
	-6.05e-3
	9.60e-3
	0.529
	-5.39e-3
	1.49e-2
	0.717

	Other
	-1.37e-3
	1.46e-2
	0.925
	5.97e-3
	2.25e-2
	0.791

	Position on Gene
	
	
	
	
	
	

	Promoter
	-5.74e-3
	9.46e-3
	0.544
	-5.49e-3
	1.47e-2
	0.708

	Gene body
	2.58e-3
	9.93e-3
	0.795
	1.05e-2
	1.54e-2
	0.496

	Intergenic
	3.79e-3
	1.24e-2
	0.760
	1.34e-2
	1.92e-2
	0.483


β value (0-1 scale) represents the difference in methylation for every unit (µg/m3) increase of air pollutant. 

a association not significant while main analysis was, b association significant while main analysis was not. N= 159
Table A.5. Analyses of the association between global methylation and air pollution estimates in EPIC-Italy, excluding subjects that developed cancer in later life.
	 
	
	EPIC-Italy

	 
	β 
	SE
	p-value

	NO2
	
	
	

	Somatic probes
	-7.57e-5
	8.34e-5
	0.3643

	Relation to CpG island
	
	
	

	 Island
	-9.36e-6
	7.96e-5
	0.9064

	 Shelves
	-2.31e-4
	1.64e-4
	0.1597

	 Shores
	-1.07e-4
	1.00e-4
	0.2867

	 Other
	-2.30e-4
	1.40e-4
	0.1013

	Position on Gene
	
	
	

	 Promoter
	-4.62e-5
	7.76e-5
	0.5515

	 Gene body
	-1.07e-4
	8.77e-5
	0.2243

	 Intergenic
	-1.40e-4
	1.09e-4
	0.1972

	NOx
	
	
	

	Somatic probes
	-7.11e-5
	3.78e-5
	0.05982

	Relation to CpG island
	
	
	

	 Island
	-5.33e-5
	3.61e-5
	0.1393

	 Shelves
	-1.43e-4
	7.45e-5
	0.0546

	 Shores
	-9.41e-5
	4.52e-5
	0.03741

	 Other
	-1.33e-4
	6.37e-5
	0.03697

	Position on Gene
	
	
	

	 Promoter
	-6.70e-5
	3.51e-5
	0.05611

	 Gene body
	-8.22e-5
	3.97e-5
	0.03837

	 Intergenic
	-9.67e-5
	4.93e-5
	0.04975

	PM10
	
	
	

	Somatic probes
	3.83e-4
	3.02e-4
	0.2055

	Relation to CpG island
	
	
	

	 Island
	3.88e-4
	2.65e-4
	0.1424

	 Shelves
	4.60e-4
	5.85e-4
	0.4323

	 Shores
	5.09e-4
	3.48e-4
	0.144

	 Other
	3.58e-4
	4.90e-4
	0.4652

	Position on Gene
	
	
	

	 Promoter
	5.31e-4
	2.69e-4
	0.04849

	 Gene body
	3.22e-4
	3.14e-4
	0.3047

	 Intergenic
	4.18e-4
	3.84e-4
	0.2762

	PMcoarse
	
	
	

	Somatic probes
	3.92e-4
	4.64e-4
	0.3985

	Relation to CpG island
	
	
	

	 Island
	5.58e-4
	4.06e-4
	0.1689

	 Shelves
	2.68e-4
	8.99e-4
	0.7658

	 Shores
	5.43e-4
	5.35e-4
	0.3103

	 Other
	1.73e-4
	7.52e-4
	0.818

	Position on Gene
	
	
	

	 Promoter
	6.68e-4
	4.14e-4
	0.1065

	 Gene body
	2.81e-4
	4.82e-4
	0.5609

	 Intergenic
	3.88e-4
	5.90e-4
	0.5111

	PM2.5
	
	
	

	Somatic probes
	7.54e-4
	7.20e-4
	0.295

	Relation to CpG island
	
	
	

	 Island
	6.49e-4
	6.33e-4
	0.3056

	 Shelves
	1.34e-3
	1.39e-3
	0.3357

	 Shores
	1.22e-3
	8.28e-4
	0.1408

	 Other
	1.01e-3
	1.17e-3
	0.3875

	Position on Gene
	
	
	

	 Promoter
	8.63e-4
	6.45e-4
	0.1812

	 Gene body
	8.08e-4
	7.47e-4
	0.2797

	 Intergenic
	9.27e-4
	9.14e-4
	0.3104

	PM2.5abs
	
	
	

	Somatic probes
	4.51e-3
	3.18e-3
	0.1558

	Relation to CpG island
	
	
	

	 Island
	4.84e-3
	2.78e-3
	0.08198

	 Shelves
	5.90e-3
	6.16e-3
	0.3381

	 Shores
	6.09e-3
	3.66e-3
	0.09593

	 Other
	3.96e-3
	5.16e-3
	0.4431

	Position on Gene
	
	
	

	 Promoter
	5.38e-3
	2.84e-3
	0.05784

	 Gene body
	4.30e-3
	3.30e-3
	0.1924

	 Intergenic
	4.24e-3
	4.04e-3
	0.2947


β value (0-1 scale) represents the difference in methylation for every unit (µg/m3) increase of air pollutant. 

N= 239 for NO2 and NOx; N = 158 for PM
Table A.6. Analyses of the association between global methylation and air pollution estimates in EPIC-Italy, not adjusting for cancer case status.
	 
	
	EPIC-Italy

	 
	β 
	SE
	p-value

	NO2
	
	
	

	Somatic probes
	-1.43e-4
	6.68e-5
	0.03203

	Relation to CpG island
	
	
	

	 Island
	-2.60e-5
	6.19e-5
	0.6747

	 Shelves
	-3.31e-4
	1.32e-4
	0.0119

	 Shores
	-1.64e-4
	7.46e-5
	0.02833

	 Other
	-2.93e-4
	1.13e-4
	0.009528

	Position on Gene
	
	
	

	 Promoter
	-1.00e-4
	5.93e-5
	0.09164

	 Gene body
	-1.62e-4
	6.96e-5
	0.02009

	 Intergenic
	-1.96e-4
	8.54e-5
	0.02175

	NOx
	
	
	

	Somatic probes
	-7.82e-5
	3.02e-5
	0.009483

	Relation to CpG island
	
	
	

	 Island
	-4.21e-5
	2.80e-5
	0.1316

	 Shelves
	-1.54e-4
	5.96e-5
	0.009819

	 Shores
	-8.84e-5
	3.37e-5
	0.008667

	 Other
	-1.33e-4
	5.11e-5
	0.009401

	Position on Gene
	
	
	

	 Promoter
	-6.59e-5
	2.68e-5
	0.01382

	 Gene body
	-8.43e-5
	3.14e-5
	0.007357

	 Intergenic
	-9.57e-5
	3.86e-5
	0.01316

	PM10
	
	
	

	Somatic probes
	2.73e-4
	2.55e-4
	0.2832

	Relation to CpG island
	
	
	

	 Island
	3.99e-4
	2.17e-4
	0.06575

	 Shelves
	2.90e-4
	4.97e-4
	0.56

	 Shores
	4.04e-4
	2.70e-4
	0.1337

	 Other
	2.58e-4
	4.18e-4
	0.5376

	Position on Gene
	
	
	

	 Promoter
	4.49e-4
	2.13e-4
	0.03496

	 Gene body
	2.35e-4
	2.63e-4
	0.3709

	 Intergenic
	3.02e-4
	3.18e-4
	0.3432

	PMcoarse
	
	
	

	Somatic probes
	4.85e-4
	3.89e-4
	0.2121

	Relation to CpG island
	
	
	

	 Island
	5.38e-4
	3.32e-4
	0.1052

	 Shelves
	6.09e-4
	7.58e-4
	0.4216

	 Shores
	6.32e-4
	4.12e-4
	0.1249

	 Other
	5.01e-4
	6.38e-4
	0.4324

	Position on Gene
	
	
	

	 Promoter
	6.83e-4
	3.25e-4
	0.03546

	 Gene body
	4.14e-4
	4.01e-4
	0.3017

	 Intergenic
	5.43e-4
	4.86e-4
	0.2636

	PM2.5
	
	
	

	Somatic probes
	-4.66e-4
	5.91e-4
	0.4296

	Relation to CpG island
	
	
	

	 Island
	2.25e-5
	5.07e-4
	0.9646

	 Shelves
	-7.23e-4
	1.15e-3
	0.5309

	 Shores
	-7.62e-5
	6.27e-4
	0.9033

	 Other
	-6.61e-4
	9.70e-4
	0.4959

	Position on Gene
	
	
	

	 Promoter
	-2.69e-5
	4.97e-4
	0.9569

	 Gene body
	-4.57e-4
	6.09e-4
	0.4532

	 Intergenic
	-4.42e-4
	7.38e-4
	0.5494

	PM2.5abs
	
	
	

	Somatic probes
	-1.30e-3
	2.65e-3
	0.6242

	Relation to CpG island
	
	
	

	 Island
	1.95e-3
	2.27e-3
	0.3885

	 Shelves
	-3.66e-3
	5.17e-3
	0.4785

	 Shores
	-2.49e-5
	2.81e-3
	0.9929

	 Other
	-3.90e-3
	4.34e-3
	0.369

	Position on Gene
	
	
	

	 Promoter
	1.04e-3
	2.22e-3
	0.6401

	 Gene body
	-1.47e-3
	2.73e-3
	0.5903

	 Intergenic
	-2.40e-3
	3.30e-3
	0.4669


β value (0-1 scale) represents the difference in methylation for every unit (µg/m3) increase of air pollutant. 

N= 239 for NO2 and NOx; N = 158 for PM

Table A.7. Heterogeneity between the EPIC-Italy and EPIC-NL study in the epigenome-wide analyses

	Exposure
	 Number (percentage) of probes with heterogeneity 

	NO2
	119554 (35.59)

	NOx
	131698  (39.21 )

	PM2.5
	127884 (38.07 )

	PM10
	130153 (38.75 )

	PMcoarse
	124805 (37.16)

	PM2.5abs
	135830 (40.44 )


Heterogeneity was defined as I2 > 0.4. Total numbers of probes was 335903.

Table A.8. Bonferroni-significant results of the epigenome-wide association study for NO2, NOx, PM10, PM2.5 and PM2.5 absorbance in EPIC-Italy and EPIC-NL, and lookup replication in KORA F3, F4 and REGICOR

	
	EPIC Italy
	EPIC NL
	KORA F3
	KORA F4
	REGICOR

	CpG
	Gene name
	CHR:MAPINFO
	Localisation on CGI
	Localisation on gene
	mean beta EPIC-Italy
	mean beta EPIC-NL
	Exposures
	Beta coefficient
	Standard error
	p value
	beta coefficient
	standard error
	p value
	beta coefficient
	standard error
	p value
	beta coefficient
	standard error
	p value
	beta coefficient
	standard error
	p value

	cg08120023
	C1orf203
	1:116947203
	-
	Body
	0.80
	0.79
	NO2
	-0.003
	0.001
	3.02E-09
	0.001
	0.016
	0.93
	0.000
	0.003
	0.90
	0.000
	0.002
	0.80
	0.000
	0.000
	0.40

	cg18201392
	RNF2
	1:185023741
	-
	5UTR
	0.95
	0.95
	NO2
	-0.005
	0.001
	8.02E-08
	0.018
	0.027
	0.49
	0.002
	0.004
	0.66
	0.001
	0.002
	0.73
	-0.001
	0.001
	0.09

	cg04914283
	EPHB2
	1:23181832
	-
	Body
	0.86
	0.88
	NO2
	-0.005
	0.001
	5.85E-08
	0.008
	0.022
	0.72
	-0.002
	0.003
	0.53
	-0.003
	0.002
	0.13
	0.000
	0.000
	0.41

	cg18164357
	C11orf67
	11:77534497
	South shelf
	5UTR
	0.95
	0.93
	NO2
	-0.009
	0.002
	9.61E-09
	-
	-
	-
	0.001
	0.004
	0.74
	-0.001
	0.003
	0.74
	0.000
	0.001
	0.85

	cg16205861
	-
	12:54146572
	South shore
	-
	0.91
	0.92
	NO2
	-0.004
	0.001
	6.57E-08
	-0.028
	0.019
	0.14
	0.003
	0.004
	0.45
	-0.001
	0.002
	0.55
	-0.001
	0.001
	0.41

	cg03870188
	MCF2L
	13:113717830
	North shelf
	Body
	0.92
	0.93
	NO2
	-0.004
	0.001
	1.02E-08
	-0.030
	0.024
	0.20
	-0.002
	0.003
	0.59
	0.002
	0.002
	0.20
	0.000
	0.000
	0.58

	cg12790758
	MEIS2
	15:37369914
	-
	Body
	0.90
	0.90
	NO2
	-0.004
	0.001
	7.06E-08
	0.008
	0.020
	0.70
	0.002
	0.003
	0.60
	0.003
	0.003
	0.20
	0.000
	0.000
	0.44

	cg20939320
	NCRNA00119
	3:132563279
	-
	Body
	0.89
	0.91
	NO2
	-0.006
	0.001
	3.49E-08
	-
	-
	-
	-
	-
	-
	-
	-
	-
	0.000
	0.001
	0.46

	cg21156210
	RG9MTD2
	4:100485208
	Island
	TSS1500
	0.03
	0.03
	NO2
	0.010
	0.002
	6.03E-08
	-
	-
	-
	-0.005
	0.003
	0.08
	-0.001
	0.002
	0.62
	-0.001
	0.001
	0.39

	cg13420207
	CACNA2D1
	7:81666278
	-
	Body
	0.92
	0.91
	NO2
	-0.010
	0.002
	5.56E-08
	-
	-
	-
	0.002
	0.004
	0.64
	0.001
	0.002
	0.68
	0.000
	0.001
	0.89

	cg22856765
	THAP1
	8:42693384
	-
	3UTR
	0.96
	0.96
	NO2
	-0.008
	0.001
	4.27E-09
	-
	-
	-
	0.004
	0.003
	0.30
	0.001
	0.002
	0.69
	0.000
	0.001
	0.95

	cg13918628
	CD72
	9:35610380
	-
	3UTR
	0.96
	0.94
	NO2
	-0.012
	0.002
	1.02E-07
	-
	-
	-
	0.002
	0.007
	0.82
	-0.005
	0.003
	0.13
	0.000
	0.001
	0.87

	cg08509991
	COL17A1
	10:105845720
	-
	TSS200
	0.91
	0.91
	NOx
	0.000
	0.000
	0.99
	0.053
	0.010
	8.01E-08
	0.002
	0.002
	0.19
	-0.001
	0.001
	0.43
	0.000
	0.000
	0.65

	cg09487985
	-
	12:34484805
	North Shelf
	-
	0.79
	0.82
	NOx
	0.000
	0.000
	0.72
	-0.023
	0.004
	4.01E-08
	0.003
	0.003
	0.25
	0.000
	0.001
	0.88
	0.000
	0.000
	0.71

	cg18059012
	PATL2
	15:44969129
	-
	TSS200
	0.59
	0.61
	NOx
	0.000
	0.000
	0.55
	-0.027
	0.005
	8.54E-08
	0.003
	0.002
	0.16
	0.000
	0.001
	0.68
	-
	-
	-

	cg05036212
	-
	2:119609691
	North shore
	-
	0.14
	0.15
	NOx
	0.004
	0.001
	3.60E-08
	0.002
	0.013
	0.85
	-
	-
	-
	-
	-
	-
	0.000
	0.000
	0.68

	cg18351711
	ODZ3
	4:183243982
	-
	TSS1500
	0.83
	0.84
	NOx
	0.000
	0.000
	0.44
	-0.032
	0.006
	3.28E-08
	-0.001
	0.002
	0.62
	0.000
	0.001
	0.98
	0.000
	0.000
	0.24

	cg12232118
	TRIM15
	6:30131458
	-
	5UTR
	0.74
	0.78
	NOx
	0.000
	0.000
	0.90
	-0.030
	0.005
	1.03E-09
	0.001
	0.002
	0.52
	0.001
	0.001
	0.60
	0.000
	0.000
	0.35

	cg09499965
	-
	7:151220664
	South Shelf
	-
	0.86
	0.88
	NOx
	0.000
	0.000
	0.21
	-0.025
	0.004
	5.97E-10
	0.001
	0.002
	0.72
	0.000
	0.001
	0.57
	0.000
	0.000
	0.89

	cg17629796
	-
	13:30707265
	-
	-
	0.97
	0.97
	PM10
	0.005
	0.004
	0.16
	-0.386
	0.073
	1.01E-07
	0.004
	0.003
	0.26
	-0.002
	0.002
	0.29
	0.000
	0.002
	0.98

	cg03025825
	SMG6
	17:1975245
	-
	Body
	0.94
	0.94
	PM10
	0.001
	0.004
	0.72
	-0.396
	0.075
	1.25E-07
	0.004
	0.005
	0.40
	-0.002
	0.003
	0.58
	0.000
	0.001
	0.98

	cg03513315
	PES1
	22:30988383
	Island
	TSS1500
	0.05
	0.04
	PM10
	0.001
	0.003
	0.67
	0.223
	0.042
	1.47E-07
	-0.003
	0.004
	0.48
	0.003
	0.003
	0.28
	0.002
	0.001
	0.22

	cg21232615
	C9orf11
	9:27292606
	-
	Body
	0.89
	0.91
	PM10
	-0.007
	0.003
	0.01
	-0.345
	0.061
	1.37E-08
	0.000
	0.007
	0.95
	-0.001
	0.004
	0.89
	0.000
	0.002
	0.89

	cg12575202
	-
	10:133331128
	-
	-
	0.91
	0.92
	PM2.5
	0.001
	0.006
	0.88
	-0.467
	0.080
	5.40E-09
	0.029
	0.012
	0.02
	-0.001
	0.006
	0.90
	0.002
	0.003
	0.48

	cg08630381
	-
	13:100612277
	Island
	-
	0.07
	0.05
	PM2.5
	-0.001
	0.006
	0.80
	0.461
	0.073
	2.58E-10
	-0.009
	0.012
	0.44
	0.003
	0.007
	0.67
	0.005
	0.004
	0.24

	cg17629796
	-
	13:30707265
	-
	-
	0.97
	0.97
	PM2.5
	0.010
	0.009
	0.27
	-0.563
	0.094
	2.11E-09
	0.009
	0.010
	0.39
	-0.001
	0.006
	0.86
	-0.001
	0.004
	0.69

	cg07084345
	-
	15:61972967
	-
	-
	0.75
	0.77
	PM2.5
	0.001
	0.004
	0.78
	-0.513
	0.075
	7.26E-12
	0.014
	0.055
	0.80
	-0.010
	0.026
	0.70
	-
	-
	-

	cg23890774
	-
	19:36618841
	Island
	-
	0.02
	0.02
	PM2.5
	0.078
	0.014
	1.98E-08
	-
	-
	-
	-0.007
	0.016
	0.67
	0.001
	0.011
	0.89
	-0.003
	0.005
	0.57

	cg04319606
	C2orf70
	2:26785290
	Island
	TSS200
	0.07
	0.06
	PM2.5
	0.005
	0.007
	0.42
	0.360
	0.068
	1.31E-07
	-0.018
	0.016
	0.25
	0.005
	0.010
	0.61
	-
	-
	-

	cg09568355
	-
	2:45228633
	Island
	-
	0.14
	0.13
	PM2.5
	0.000
	0.005
	0.92
	0.261
	0.050
	1.41E-07
	-0.007
	0.018
	0.68
	0.005
	0.009
	0.61
	0.000
	0.004
	0.95

	cg03513315
	PES1
	22:30988383
	Island
	TSS1500
	0.05
	0.04
	PM2.5
	0.005
	0.006
	0.40
	0.307
	0.058
	1.35E-07
	-0.010
	0.014
	0.46
	0.011
	0.008
	0.16
	-0.004
	0.003
	0.20

	cg25489413
	ZMIZ2
	7:44794343
	-
	TSS1500
	0.89
	0.90
	PM2.5
	0.008
	0.005
	0.11
	-0.365
	0.068
	6.48E-08
	0.016
	0.012
	0.21
	0.001
	0.007
	0.89
	0.002
	0.003
	0.34

	cg00005622
	-
	8:145180403
	North Shore
	-
	0.90
	0.91
	PM2.5
	0.008
	0.006
	0.14
	-0.398
	0.064
	5.16E-10
	0.010
	0.018
	0.60
	-0.011
	0.011
	0.31
	-0.002
	0.004
	0.61

	cg17629796
	-
	13:30707265
	-
	-
	0.97
	0.97
	PM2.5abs
	0.024
	0.039
	0.54
	-2.184
	0.364
	1.90E-09
	-
	-
	-
	-
	-
	-
	0.000
	0.010
	0.97

	cg16608593
	MTA1
	14:105912068
	Island
	Body
	0.88
	0.89
	PM2.5abs
	-0.015
	0.020
	0.43
	-1.071
	0.187
	1.02E-08
	-
	-
	-
	-
	-
	-
	-0.005
	0.008
	0.54

	cg07084345
	-
	15:61972967
	-
	-
	0.75
	0.77
	PM2.5abs
	0.009
	0.018
	0.62
	-1.846
	0.290
	1.92E-10
	-
	-
	-
	-
	-
	-
	-
	-
	-

	cg04319606
	C2orf70
	2:26785290
	Island
	TSS200
	0.07
	0.06
	PM2.5abs
	0.016
	0.029
	0.59
	1.373
	0.254
	6.59E-08
	-
	-
	-
	-
	-
	-
	-
	-
	-

	cg09568355
	-
	2:45228633
	Island
	-
	0.14
	0.13
	PM2.5abs
	-0.007
	0.022
	0.76
	0.992
	0.184
	7.32E-08
	-
	-
	-
	-
	-
	-
	-0.005
	0.012
	0.67

	cg03513315
	PES1
	22:30988383
	Island
	TSS1500
	0.05
	0.04
	PM2.5abs
	0.033
	0.027
	0.22
	1.185
	0.217
	4.99E-08
	-
	-
	-
	-
	-
	-
	-0.016
	0.010
	0.10

	cg00005622
	-
	8:145180403
	North Shore
	-
	0.90
	0.91
	PM2.5abs
	0.046
	0.026
	0.07
	-1.329
	0.251
	1.25E-07
	-
	-
	-
	-
	-
	-
	0.002
	0.011
	0.86


Footnote: CpG sites whose methylation is significantly associated with exposure to NO2 NOx, PM2.5, PM10, PM2.5abs in EPIC-Italy and EPIC-NL, after correction for multiple testing (Bonferroni 5% level, 1.1 x 10-7) and in the lookup-replication sets KORA F3, F4 and REGICOR (p <0.000125 (0.05/40). Meta-analytical and heterogenity scores are given, no CpG sites were significant, (p <0.000125 (0.05/40)s). The sign "- " in the column Gene name means not allocated to a gene, "-" for a beta coefficient, standard error or p-value means did not pass quality control. CHR refers to chromosome. Mean of all betas are given for these CpGs in EPIC-Italy and EPIC-NL. 




Table A.9. Analyses of Bonferroni-significant results of the epigenome-wide association study using back-extrapolated estimates of NO2 and NOx in EPIC-Italy


	
	
	
	
	absolute difference method
	ratio method

	CpG
	
	Exposures
	Beta coefficient
	Standard error
	p value
	Beta coefficient
	Standard error
	p value

	cg08120023
	NO2
	
	-0.0029
	0.0006
	2.01E-07
	-0.0019
	0.0004
	2.17E-06

	cg18201392
	NO2
	
	-0.0033
	0.0009
	1.64E-04
	-0.0020
	0.0006
	1.07E-03

	cg04914283
	NO2
	
	-0.0041
	0.0009
	4.30E-06
	-0.0025
	0.0006
	7.22E-05

	cg18164357
	NO2
	
	-0.0059
	0.0016
	2.30E-04
	-0.0036
	0.0011
	1.72E-03

	cg16205861
	NO2
	
	-0.0029
	0.0007
	9.90E-05
	-0.0019
	0.0005
	2.93E-04

	cg03870188
	NO2
	
	-0.0031
	0.0008
	6.71E-05
	-0.0019
	0.0006
	6.75E-04

	cg12790758
	NO2
	
	-0.0036
	0.0008
	1.31E-05
	-0.0024
	0.0006
	6.84E-05

	cg20939320
	NO2
	
	-0.0051
	0.0012
	7.97E-06
	-0.0035
	0.0008
	1.65E-05

	cg21156210
	NO2
	
	0.0075
	0.0019
	6.78E-05
	0.0052
	0.0013
	1.12E-04

	cg13420207
	NO2
	
	-0.0069
	0.0019
	1.80E-04
	-0.0043
	0.0013
	1.00E-03

	cg22856765
	NO2
	
	-0.0071
	0.0014
	6.04E-07
	-0.0043
	0.0010
	1.81E-05

	cg13918628
	NO2
	
	-0.0088
	0.0023
	1.11E-04
	-0.0054
	0.0016
	7.86E-04

	cg05036212
	NOx
	
	0.0031
	0.0006
	8.37E-07
	0.0021
	0.0005
	3.06E-06


Table A.10. Analyses of Bonferroni-significant results of the epigenome-wide association study using back-extrapolated estimates of NOx, PM10 and PM2.5 absorbance in EPIC-NL


	
	
	
	
	absolute difference method
	
	ratio method

	CpG
	
	Exposures
	
	Beta coefficient
	Standard error
	p value
	
	Beta coefficient
	Standard error
	p value

	cg08509991
	
	NOx
	
	0.0512
	0.0095
	7.67E-08
	
	0.0332
	0.0062
	6.99E-08

	cg09487985
	
	NOx
	
	-0.0235
	0.0039
	2.36E-09
	
	-0.0150
	0.0025
	3.48E-09

	cg18059012
	
	NOx
	
	-0.0247
	0.0048
	2.95E-07
	
	-0.0162
	0.0031
	1.45E-07

	cg18351711
	
	NOx
	
	-0.0292
	0.0057
	2.55E-07
	
	-0.0189
	0.0036
	1.75E-07

	cg12232118
	
	NOx
	
	-0.0279
	0.0048
	5.12E-09
	
	-0.0181
	0.0031
	3.15E-09

	cg09499965
	
	NOx
	
	-0.0243
	0.0040
	8.72E-10
	
	-0.0158
	0.0025
	4.06E-10

	cg17629796
	
	PM10
	
	-0.0067
	0.0325
	8.36E-01
	
	-0.0342
	0.0308
	2.67E-01

	cg03025825
	
	PM10
	
	-0.0794
	0.0318
	1.26E-02
	
	-0.0986
	0.0297
	9.09E-04

	cg03513315
	
	PM10
	
	-0.0039
	0.0178
	8.25E-01
	
	0.0109
	0.0171
	5.23E-01

	cg21232615
	
	PM10
	
	-0.0574
	0.0258
	2.64E-02
	
	-0.0760
	0.0244
	1.83E-03

	cg17629796
	
	PM2.5abs
	
	-1.2776
	0.3131
	4.50E-05
	
	-0.9052
	0.1946
	3.29E-06

	cg16608593
	
	PM2.5abs
	
	-0.4233
	0.1608
	8.47E-03
	
	-0.3374
	0.1014
	8.77E-04

	cg07084345
	
	PM2.5abs
	
	-1.1188
	0.2535
	1.01E-05
	
	-0.7873
	0.1566
	4.99E-07

	cg04319606
	
	PM2.5abs
	
	0.6445
	0.2177
	3.07E-03
	
	0.4979
	0.1367
	2.72E-04

	cg09568355
	
	PM2.5abs
	
	0.5565
	0.1537
	2.94E-04
	
	0.3923
	0.0974
	5.63E-05

	cg03513315
	
	PM2.5abs
	
	0.5473
	0.1861
	3.27E-03
	
	0.4174
	0.1167
	3.50E-04

	cg00005622
	
	PM2.5abs
	
	-0.9470
	0.1982
	1.77E-06
	
	-0.6548
	0.1251
	1.66E-07


Table A.11. FDR-significant results of the epigenome-wide association study for NO2, NOx, PM10, PM2.5 and PM2.5 absorbance in EPIC-Italy
	CpG
	Beta coefficient
	Standard error
	p value
	Adjusted p value
	Exposures

	cg00645626
	-0.0074
	0.0014
	1.41E-07
	0.0561
	NO2

	cg02256198
	-0.0040
	0.0008
	4.85E-07
	0.1929
	NO2

	cg02477042
	-0.0079
	0.0015
	2.13E-07
	0.0848
	NO2

	cg03517837
	-0.0056
	0.0011
	1.32E-07
	0.0525
	NO2

	cg03599988
	-0.0118
	0.0023
	2.57E-07
	0.1021
	NO2

	cg03870188
	-0.0043
	0.0007
	1.02E-08
	0.0041
	NO2

	cg04914283
	-0.0046
	0.0009
	5.85E-08
	0.0232
	NO2

	cg06564811
	-0.0061
	0.0012
	3.71E-07
	0.1478
	NO2

	cg08120023
	-0.0032
	0.0005
	3.02E-09
	0.0012
	NO2

	cg08263941
	-0.0092
	0.0018
	4.72E-07
	0.1877
	NO2

	cg09448880
	-0.0044
	0.0008
	1.38E-07
	0.0547
	NO2

	cg09518131
	-0.0039
	0.0008
	4.74E-07
	0.1884
	NO2

	cg10730398
	-0.0031
	0.0006
	3.40E-07
	0.1352
	NO2

	cg10981648
	-0.0064
	0.0012
	1.82E-07
	0.0725
	NO2

	cg11523071
	-0.0088
	0.0017
	4.47E-07
	0.1776
	NO2

	cg12510267
	-0.0089
	0.0017
	3.06E-07
	0.1217
	NO2

	cg12790758
	-0.0044
	0.0008
	7.06E-08
	0.0281
	NO2

	cg13420207
	-0.0098
	0.0018
	5.56E-08
	0.0221
	NO2

	cg13707337
	-0.0077
	0.0015
	2.28E-07
	0.0907
	NO2

	cg13918628
	-0.0117
	0.0022
	1.02E-07
	0.0406
	NO2

	cg14000676
	-0.0099
	0.0019
	1.73E-07
	0.0687
	NO2

	cg14131612
	-0.0068
	0.0013
	3.17E-07
	0.1262
	NO2

	cg14633892
	-0.0105
	0.0021
	4.73E-07
	0.1883
	NO2

	cg16086730
	-0.0038
	0.0007
	1.36E-07
	0.0543
	NO2

	cg16174644
	-0.0067
	0.0013
	4.46E-07
	0.1775
	NO2

	cg16205861
	-0.0039
	0.0007
	6.57E-08
	0.0261
	NO2

	cg17584688
	-0.0024
	0.0005
	3.25E-07
	0.1294
	NO2

	cg17992429
	-0.0084
	0.0016
	2.88E-07
	0.1145
	NO2

	cg18164357
	-0.0089
	0.0016
	9.61E-09
	0.0038
	NO2

	cg18201392
	-0.0048
	0.0009
	8.02E-08
	0.0319
	NO2

	cg18473379
	-0.0052
	0.0010
	2.29E-07
	0.0911
	NO2

	cg18921030
	-0.0132
	0.0025
	1.92E-07
	0.0765
	NO2

	cg20111269
	-0.0033
	0.0006
	1.42E-07
	0.0566
	NO2

	cg20939320
	-0.0062
	0.0011
	3.49E-08
	0.0139
	NO2

	cg21156210
	0.0100
	0.0018
	6.03E-08
	0.0240
	NO2

	cg21298593
	0.0100
	0.0020
	4.44E-07
	0.1765
	NO2

	cg22856765
	-0.0082
	0.0014
	4.27E-09
	0.0017
	NO2

	cg23611636
	-0.0095
	0.0019
	3.23E-07
	0.1283
	NO2

	cg24118197
	-0.0106
	0.0020
	1.55E-07
	0.0616
	NO2

	cg24164257
	-0.0070
	0.0014
	4.19E-07
	0.1668
	NO2

	cg25151453
	-0.0040
	0.0008
	1.36E-07
	0.0541
	NO2

	cg25590127
	-0.0041
	0.0008
	2.49E-07
	0.0991
	NO2

	cg26271840
	-0.0100
	0.0019
	1.30E-07
	0.0518
	NO2

	
	
	
	
	
	

	cg03870188
	-0.0018
	0.0003
	3.01E-07
	0.1199
	NOx

	cg05036212
	0.0037
	0.0007
	3.60E-08
	0.0143
	NOx

	cg08120023
	-0.0013
	0.0003
	1.33E-07
	0.0529
	NOx

	
	
	
	
	
	

	cg04113436
	0.0226
	0.0044
	3.90E-07
	0.1577
	PM2.5

	cg11744006
	0.0451
	0.0089
	4.32E-07
	0.1747
	PM2.5

	cg15252951
	0.0346
	0.0066
	1.66E-07
	0.0672
	PM2.5

	cg23890774
	0.0777
	0.0138
	1.98E-08
	0.0080
	PM2.5


Footnote: CpG sites whose methylation is significantly associated with exposure
  to NO2, NOx, PM2.5 in EPIC-Italy, after correction for multiple testing (FDR 20% level). Raw p-value and adjusted p-values  are given.

Backd and backr refer to respectively back extrapolated values with the difference and the ratio method.


Table A.12. FDR-significant results of the epigenome-wide association study for NO2, NOx, PM10, PM2.5 and PM2.5 absorbance in EPIC-NL

	CpG
	Beta coefficient
	Standard error
	p-value
	Adjusted p
	Exposures

	cg08509991
	0.0530
	0.0099
	8.01E-08
	0.0269
	NOx

	cg08788438
	-0.0326
	0.0064
	3.02E-07
	0.1014
	NOx

	cg09487985
	-0.0227
	0.0041
	4.01E-08
	0.0135
	NOx

	cg09499965
	-0.0253
	0.0041
	5.97E-10
	0.0002
	NOx

	cg10644885
	-0.0315
	0.0060
	1.74E-07
	0.0583
	NOx

	cg12137473
	-0.0283
	0.0056
	4.57E-07
	0.1534
	NOx

	cg12232118
	-0.0298
	0.0049
	1.03E-09
	0.0003
	NOx

	cg13678009
	-0.0540
	0.0105
	2.74E-07
	0.0921
	NOx

	cg18059012
	-0.0265
	0.0050
	8.54E-08
	0.0287
	NOx

	cg18351711
	-0.0316
	0.0057
	3.28E-08
	0.0110
	NOx

	cg23194364
	-0.0265
	0.0052
	3.66E-07
	0.1229
	NOx

	
	
	
	
	
	

	cg03025825
	-0.3955
	0.0748
	1.25E-07
	0.0420
	PM10

	cg03513315
	0.2231
	0.0424
	1.47E-07
	0.0493
	PM10

	cg07521988
	-0.3610
	0.0718
	4.97E-07
	0.1671
	PM10

	cg09568355
	0.1822
	0.0362
	4.81E-07
	0.1616
	PM10

	cg17629796
	-0.3861
	0.0725
	1.01E-07
	0.0340
	PM10

	cg20248442
	-0.2595
	0.0514
	4.51E-07
	0.1516
	PM10

	cg21232615
	-0.3452
	0.0608
	1.37E-08
	0.0046
	PM10

	cg25489413
	-0.2510
	0.0500
	5.09E-07
	0.1710
	PM10

	cg26408861
	-0.3935
	0.0784
	5.24E-07
	0.1761
	PM10

	
	
	
	
	
	

	cg00005622
	-0.3982
	0.0641
	5.16E-10
	0.0002
	PM2.5

	cg03513315
	0.3068
	0.0582
	1.35E-07
	0.0455
	PM2.5

	cg04241286
	-0.4450
	0.0857
	2.07E-07
	0.0694
	PM2.5

	cg04319606
	0.3601
	0.0682
	1.31E-07
	0.0441
	PM2.5

	cg04552470
	0.4818
	0.0923
	1.79E-07
	0.0601
	PM2.5

	cg05031993
	-0.2941
	0.0564
	1.88E-07
	0.0631
	PM2.5

	cg06631868
	0.5136
	0.1008
	3.44E-07
	0.1156
	PM2.5

	cg07084345
	-0.5125
	0.0748
	7.26E-12
	0.0000
	PM2.5

	cg08481354
	0.3038
	0.0597
	3.66E-07
	0.1229
	PM2.5

	cg08545268
	0.3890
	0.0756
	2.70E-07
	0.0906
	PM2.5

	cg08630381
	0.4610
	0.0729
	2.58E-10
	0.0001
	PM2.5

	cg09568355
	0.2610
	0.0496
	1.41E-07
	0.0474
	PM2.5

	cg10667166
	-0.3333
	0.0659
	4.30E-07
	0.1444
	PM2.5

	cg12372414
	0.3175
	0.0623
	3.49E-07
	0.1172
	PM2.5

	cg12575202
	-0.4670
	0.0801
	5.40E-09
	0.0018
	PM2.5

	cg16332224
	-0.2669
	0.0515
	2.15E-07
	0.0722
	PM2.5

	cg16608593
	-0.2608
	0.0518
	4.92E-07
	0.1654
	PM2.5

	cg17629796
	-0.5634
	0.0941
	2.11E-09
	0.0007
	PM2.5

	cg18775736
	-0.2867
	0.0556
	2.54E-07
	0.0853
	PM2.5

	cg19443475
	-0.2587
	0.0517
	5.65E-07
	0.1898
	PM2.5

	cg20618651
	-0.3757
	0.0743
	4.25E-07
	0.1427
	PM2.5

	cg21232615
	-0.4343
	0.0831
	1.73E-07
	0.0581
	PM2.5

	cg24095592
	0.5608
	0.1115
	4.90E-07
	0.1645
	PM2.5

	cg25489413
	-0.3655
	0.0676
	6.48E-08
	0.0218
	PM2.5

	
	
	
	
	
	

	cg00005622
	-1.3286
	0.2513
	1.25E-07
	0.0419
	PM2.5abs

	cg01617920
	-0.9439
	0.1858
	3.77E-07
	0.1266
	PM2.5abs

	cg02949824
	-1.0008
	0.1914
	1.71E-07
	0.0574
	PM2.5abs

	cg03025825
	-1.9933
	0.3857
	2.36E-07
	0.0794
	PM2.5abs

	cg03513315
	1.1851
	0.2174
	4.99E-08
	0.0167
	PM2.5abs

	cg03783110
	-1.2645
	0.2518
	5.12E-07
	0.1720
	PM2.5abs

	cg04319606
	1.3735
	0.2542
	6.59E-08
	0.0221
	PM2.5abs

	cg07084345
	-1.8464
	0.2900
	1.92E-10
	0.0001
	PM2.5abs

	cg08630381
	1.4942
	0.2925
	3.26E-07
	0.1095
	PM2.5abs

	cg09568355
	0.9917
	0.1842
	7.32E-08
	0.0246
	PM2.5abs

	cg16332224
	-0.9913
	0.1927
	2.69E-07
	0.0903
	PM2.5abs

	cg16608593
	-1.0713
	0.1870
	1.02E-08
	0.0034
	PM2.5abs

	cg17629796
	-2.1843
	0.3637
	1.90E-09
	0.0006
	PM2.5abs

	cg21232615
	-1.6310
	0.3169
	2.65E-07
	0.0891
	PM2.5abs


Footnote: CpG sites whose methylation is significantly associated with exposure  to NOx, PM10, PM2.5 and PM2.5 absorbance in EPIC-NL, after correction 

for multiple testing (FDR level < 0.2). Raw p-value and adjusted p-values are given. Backd and backr refer to respectively back extrapolated values with the difference.

Table A.13. Sensitivity analyses of Bonferroni-significant results of the epigenome wide association study in EPIC-Italy, including only subjects that did not develop cancer in later life.
	CpG
	Exposures  
	Beta coefficient
	Standard error
	p value

	cg08120023
	NO2
	-0.0031
	0.0008
	6.13E-05

	cg18201392
	NO2
	-0.0047
	0.0012
	4.23E-05

	cg04914283
	NO2
	-0.0033
	0.0013
	0.0102

	cg18164357
	NO2
	-0.0069
	0.0022
	0.0018

	cg16205861
	NO2
	-0.0042
	0.0010
	5.79E-05

	cg03870188
	NO2
	-0.0040
	0.0010
	0.0001

	cg12790758
	NO2
	-0.0034
	0.0011
	0.0022

	cg20939320
	NO2
	-0.0064
	0.0015
	1.51E-05

	cg21156210
	NO2
	0.0083
	0.0026
	0.00124

	cg13420207
	NO2
	-0.0086
	0.0024
	0.00029

	cg22856765
	NO2
	-0.0035
	0.0019
	0.05757

	cg13918628
	NO2
	-0.0106
	0.0030
	0.00036

	cg05036212
	Nox
	0.0034
	0.0009
	0.000183

	cg23890774
	PM2.5
	0.0783
	0.0186
	2.46E-05


Footnote: number of subject is 239 for NO2 and NOx and 157 for PM2.5
Table A.14. Sensitivity analyses of Bonferroni-significant results of the epigenome wide association study in EPIC-Italy, not adjusting for cancer case status.
	CpG
	Exposures  
	Beta coefficient
	Standard error
	p value

	cg08120023
	NO2
	-0.0033
	0.0006
	4.07E-09

	cg18201392
	NO2
	-0.0041
	0.0009
	3.75E-06

	cg04914283
	NO2
	-0.0045
	0.0009
	4.94E-07

	cg18164357
	NO2
	-0.0084
	0.0016
	1.33E-07

	cg16205861
	NO2
	-0.0037
	0.0007
	4.56E-07

	cg03870188
	NO2
	-0.0040
	0.0008
	2.42E-07

	cg12790758
	NO2
	-0.0043
	0.0008
	3.35E-07

	cg20939320
	NO2
	-0.0061
	0.0012
	1.35E-07

	cg21156210
	NO2
	0.0102
	0.0019
	1.01E-07

	cg13420207
	NO2
	-0.0093
	0.0019
	6.42E-07

	cg22856765
	NO2
	-0.0081
	0.0014
	1.69E-08

	cg13918628
	NO2
	-0.0118
	0.0023
	1.86E-07

	cg05036212
	N0x
	0.0034
	0.0007
	1.02E-06

	cg23890774
	PM2.5
	0.0782
	0.0138
	1.35E-08


Table A.15: Number of significant correlations between CpG sites and the transcriptome

	
	Total pairs
	Inverse correlations
	Positive correlations

	NOx
	691
	468
	223

	NO2
	761
	392
	369

	PM10
	58
	58
	0

	PM2.5
	325
	105
	220

	PM2.5 abs
	218
	91
	127


Footnote:  P-value < 8.0*10-8
Table A.16 Nominally significant pathways (p-value ≤0.05) associated with the CpG-transcript pairs using genes that could be expressed in leukocytes as background.
	Database
	Term
	Count
	p-value
	Fold Enrichment
	Bonferroni-corrected
p-value (5%)

	
	
	
	
	
	

	NO2
	
	
	
	
	

	GOTERM_MF_FAT
	GO:0042287~MHC protein binding
	6
	5.92
	1.26E-03
	1.98E-01

	GOTERM_BP_FAT
	GO:0006968~cellular defense response
	7
	4.62
	1.64E-03
	7.62E-01

	KEGG_PATHWAY
	hsa04514:Cell adhesion molecules (CAMs)
	8
	3.75
	1.95E-03
	9.99E-02

	GOTERM_CC_FAT
	GO:0009986~cell surface
	11
	2.81
	2.47E-03
	2.69E-01

	GOTERM_BP_FAT
	GO:0002706~regulation of lymphocyte mediated immunity
	5
	5.37
	7.79E-03
	9.99E-01

	GOTERM_BP_FAT
	GO:0002694~regulation of leukocyte activation
	10
	2.60
	8.12E-03
	9.99E-01

	UP_SEQ_FEATURE
	disulfide bond
	29
	1.53
	8.32E-03
	9.40E-01

	SP_PIR_KEYWORDS
	disulfide bond
	30
	1.51
	8.56E-03
	7.52E-01

	SP_PIR_KEYWORDS
	transmembrane protein
	17
	1.89
	9.33E-03
	7.81E-01

	GOTERM_BP_FAT
	GO:0050865~regulation of cell activation
	10
	2.53
	1.00E-02
	1.00E+00

	GOTERM_BP_FAT
	GO:0002703~regulation of leukocyte mediated immunity
	5
	4.77
	1.28E-02
	1.00E+00

	GOTERM_CC_FAT
	GO:0009897~external side of plasma membrane
	8
	2.86
	1.34E-02
	8.19E-01

	GOTERM_CC_FAT
	GO:0044459~plasma membrane part
	25
	1.51
	1.47E-02
	8.47E-01

	GOTERM_BP_FAT
	GO:0051249~regulation of lymphocyte activation
	9
	2.49
	1.79E-02
	1.00E+00

	UP_SEQ_FEATURE
	domain:PH
	6
	3.55
	1.79E-02
	9.98E-01

	UP_SEQ_FEATURE
	topological domain:Extracellular
	24
	1.53
	2.04E-02
	9.99E-01

	GOTERM_BP_FAT
	GO:0045596~negative regulation of cell differentiation
	6
	3.44
	2.06E-02
	1.00E+00

	GOTERM_CC_FAT
	GO:0031226~intrinsic to plasma membrane
	17
	1.67
	2.59E-02
	9.64E-01

	GOTERM_BP_FAT
	GO:0050863~regulation of T cell activation
	8
	2.54
	2.60E-02
	1.00E+00

	GOTERM_BP_FAT
	GO:0045619~regulation of lymphocyte differentiation
	6
	3.22
	2.73E-02
	1.00E+00

	GOTERM_BP_FAT
	GO:0006955~immune response
	19
	1.58
	3.04E-02
	1.00E+00

	GOTERM_MF_FAT
	GO:0004175~endopeptidase activity
	7
	2.59
	3.91E-02
	9.99E-01

	INTERPRO
	IPR013106:Immunoglobulin V-set
	6
	2.92
	4.14E-02
	1.00E+00

	INTERPRO
	IPR013032:EGF-like region, conserved site
	5
	3.45
	4.39E-02
	1.00E+00

	GOTERM_CC_FAT
	GO:0005887~integral to plasma membrane
	16
	1.61
	4.49E-02
	9.97E-01

	GOTERM_BP_FAT
	GO:0046649~lymphocyte activation
	10
	2.00
	4.56E-02
	1.00E+00

	NOx
	
	
	
	
	

	GOTERM_CC_FAT
	GO:0044459~plasma membrane part
	28
	1.72
	8.07E-04
	1.28E-01

	UP_SEQ_FEATURE
	topological domain:Extracellular
	24
	1.67
	6.06E-03
	8.82E-01

	GOTERM_BP_FAT
	GO:0046649~lymphocyte activation
	11
	2.41
	8.82E-03
	1.00E+00

	GOTERM_MF_FAT
	GO:0042287~MHC protein binding
	5
	5.10
	9.91E-03
	9.04E-01

	GOTERM_BP_FAT
	GO:0002521~leukocyte differentiation
	9
	2.73
	1.01E-02
	1.00E+00

	GOTERM_BP_FAT
	GO:0051249~regulation of lymphocyte activation
	9
	2.73
	1.01E-02
	1.00E+00

	GOTERM_CC_FAT
	GO:0009897~external side of plasma membrane
	8
	2.91
	1.21E-02
	8.74E-01

	GOTERM_BP_FAT
	GO:0002449~lymphocyte mediated immunity
	5
	4.71
	1.40E-02
	1.00E+00

	GOTERM_BP_FAT
	GO:0002250~adaptive immune response
	5
	4.71
	1.40E-02
	1.00E+00

	GOTERM_BP_FAT
	GO:0002460~adaptive immune response based on somatic recombination of immune receptors built from immunoglobulin superfamily domains
	5
	4.71
	1.40E-02
	1.00E+00

	UP_SEQ_FEATURE
	topological domain:Cytoplasmic
	26
	1.52
	1.46E-02
	9.94E-01

	GOTERM_BP_FAT
	GO:0002694~regulation of leukocyte activation
	9
	2.57
	1.50E-02
	1.00E+00

	GOTERM_BP_FAT
	GO:0050863~regulation of T cell activation
	8
	2.79
	1.58E-02
	1.00E+00

	GOTERM_BP_FAT
	GO:0050865~regulation of cell activation
	9
	2.49
	1.81E-02
	1.00E+00

	GOTERM_BP_FAT
	GO:0030098~lymphocyte differentiation
	8
	2.69
	1.94E-02
	1.00E+00

	GOTERM_BP_FAT
	GO:0001775~cell activation
	11
	2.16
	1.96E-02
	1.00E+00

	GOTERM_BP_FAT
	GO:0045321~leukocyte activation
	11
	2.16
	1.96E-02
	1.00E+00

	GOTERM_CC_FAT
	GO:0031226~intrinsic to plasma membrane
	17
	1.70
	2.19E-02
	9.77E-01

	KEGG_PATHWAY
	hsa04514:Cell adhesion molecules (CAMs)
	7
	2.80
	2.35E-02
	8.10E-01

	GOTERM_BP_FAT
	GO:0030217~T cell differentiation
	6
	3.32
	2.43E-02
	1.00E+00

	GOTERM_BP_FAT
	GO:0030005~cellular di-, tri-valent inorganic cation homeostasis
	6
	3.32
	2.43E-02
	1.00E+00

	GOTERM_CC_FAT
	GO:0009986~cell surface
	9
	2.34
	2.58E-02
	9.88E-01

	SP_PIR_KEYWORDS
	cell membrane
	18
	1.65
	2.62E-02
	9.93E-01

	GOTERM_BP_FAT
	GO:0019882~antigen processing and presentation
	6
	3.14
	3.10E-02
	1.00E+00

	GOTERM_BP_FAT
	GO:0030003~cellular cation homeostasis
	6
	3.14
	3.10E-02
	1.00E+00

	GOTERM_BP_FAT
	GO:0007166~cell surface receptor linked signal transduction
	16
	1.66
	3.61E-02
	1.00E+00

	GOTERM_BP_FAT
	GO:0051251~positive regulation of lymphocyte activation
	7
	2.64
	3.67E-02
	1.00E+00

	SP_PIR_KEYWORDS
	immune response
	9
	2.21
	3.73E-02
	9.99E-01

	GOTERM_BP_FAT
	GO:0002504~antigen processing and presentation of peptide or polysaccharide antigen via MHC class II
	5
	3.62
	3.75E-02
	1.00E+00

	GOTERM_BP_FAT
	GO:0002443~leukocyte mediated immunity
	5
	3.62
	3.75E-02
	1.00E+00

	GOTERM_CC_FAT
	GO:0005887~integral to plasma membrane
	16
	1.63
	3.87E-02
	9.99E-01

	GOTERM_BP_FAT
	GO:0055066~di-, tri-valent inorganic cation homeostasis
	6
	2.97
	3.87E-02
	1.00E+00

	GOTERM_BP_FAT
	GO:0002520~immune system development
	10
	2.05
	3.93E-02
	1.00E+00

	GOTERM_BP_FAT
	GO:0050867~positive regulation of cell activation
	7
	2.54
	4.39E-02
	1.00E+00

	GOTERM_BP_FAT
	GO:0002696~positive regulation of leukocyte activation
	7
	2.54
	4.39E-02
	1.00E+00

	SP_PIR_KEYWORDS
	transmembrane protein
	14
	1.72
	4.40E-02
	1.00E+00

	GOTERM_BP_FAT
	GO:0050870~positive regulation of T cell activation
	6
	2.83
	4.76E-02
	1.00E+00

	GOTERM_BP_FAT
	GO:0055080~cation homeostasis
	6
	2.83
	4.76E-02
	1.00E+00

	GOTERM_BP_FAT
	GO:0006874~cellular calcium ion homeostasis
	5
	3.36
	4.85E-02
	1.00E+00

	GOTERM_BP_FAT
	GO:0055065~metal ion homeostasis
	5
	3.36
	4.85E-02
	1.00E+00

	GOTERM_BP_FAT
	GO:0006875~cellular metal ion homeostasis
	5
	3.36
	4.85E-02
	1.00E+00

	GOTERM_BP_FAT
	GO:0055074~calcium ion homeostasis
	5
	3.36
	4.85E-02
	1.00E+00

	PM2.5
	
	
	
	
	

	KEGG_PATHWAY
	hsa04514:Cell adhesion molecules (CAMs)
	5
	5.23
	7.46E-03
	2.13E-01

	UP_SEQ_FEATURE
	topological domain:Extracellular
	13
	1.92
	1.89E-02
	9.32E-01

	SP_PIR_KEYWORDS
	transmembrane protein
	9
	2.27
	2.94E-02
	9.63E-01

	UP_SEQ_FEATURE
	topological domain:Cytoplasmic
	14
	1.73
	3.07E-02
	9.88E-01

	GOTERM_CC_FAT
	GO:0044459~plasma membrane part
	13
	1.71
	3.40E-02
	9.74E-01

	PM2.5abs
	
	
	
	
	

	KEGG_PATHWAY
	hsa04514:Cell adhesion molecules (CAMs)
	5
	5.23
	7.46E-03
	2.13E-01

	GOTERM_CC_FAT
	GO:0044459~plasma membrane part
	13
	1.78
	2.41E-02
	9.25E-01

	SP_PIR_KEYWORDS
	transmembrane protein
	9
	2.34
	2.48E-02
	9.37E-01

	UP_SEQ_FEATURE
	topological domain:Extracellular
	12
	1.82
	3.75E-02
	9.95E-01


Figure A.1. Boxplot of air pollution estimates for EPIC-Italy and the EPIC-NL.
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Figure S2

Figure A.2: Histogram of time to diagnosis of the cancer cases in EPIC-Italy.
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Figure A.3: Manhattan plot of the associations between exposure to NO2 , NOx, PM2.5, PM2.5 absorbance, PM10, PMcoarse and methylation in EPIC-Italy. 
[image: image2.emf]








The -log10 p-values (y-axis) of the association between DNA methylation at single CpG loci and exposure to along the autosomal chromosomes (x-axis). The horizontal line indicates the Bonferroni threshold (p <1.1e-7).

 Figure A.4: Manhattan plot of the associations between exposure to NO2 , NOx, PM2.5, PM2.5 absorbance, PM10, PMcoarse and methylation in EPIC-NL. 
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The -log10 p-values (y-axis) of the association between DNA methylation at single CpG loci and exposure to along the autosomal chromosomes (x-axis). The horizontal line indicates the Bonferroni threshold (p<1.1e-7).
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