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Supplemental Table S1. All Significantly Differentially Methylated CpG Sites when comparing baseline and follow-up samples from new recruits (g-
value<0.05)
CpG site CpG site
associated associated Annotation
Genomic Estimate qg- with with Near CpG Relative to
Probe ID Location? Gene Name (SE)® p-value value smoking:  smoking: Island?¢ Nearest
currentvs. former vs. Gene®
never?° never)?°
within 1500
cg13798302  chr4: 100870323 LOC256880  -0.014 (0.002) 1.62E-08  0.01 no no North Shore  bp of TSS
within gene
cg10874300 chr5: 67588385 PIK3R1 -0.066 (0.011) 4.36E-08  0.01 nottested  nottested  South Shelf body
cg12668515  chr9: 113861165 NA -0.044 (0.007) 7.36E-08 0.01 not tested not tested Open Sea
cg16668826  chr17: 12448991 NA 0.027 (0.005) 8.93E-08  0.01 not tested nottested  Open Sea
cg17636707  chr10: 30970470 NA 0.015(0.002) 1.09E-07 0.01 no no Open Sea
cg18105361  chr5: 135536668 NA -0.044 (0.007) 1.06E-07  0.01 no no Open Sea
cg05423480  chr15: 65189594 NA -0.031 (0.005) 1.65E-07 0.02 nottested nottested Open Sea
within 1500
cg07280206  chr16: 56554249 BBS2 -0.063 (0.01) 1.61E-07 0.02 no no South Shore  bp of TSS
€g02923300 chrX: 68759322 NA 0.037 (0.006) 2.87E-07 0.02 no no South Shore
within gene
cg04853543  chr17:77974147 TBC1D16 0.032 (0.006) 2.61E-07 0.02  not tested not tested Open Sea body
in CpG within 200
cg16216305 chr3: 127842716 RUVBL1 -0.002 (0) 3.06E-07 0.02 no no Island bp of TSS
within 1500
€g27608911  chr3: 115341429 GAP43 0.026 (0.005) 2.48E-07 0.02 no no Open Sea bp of TSS
within gene
925945533  chr19: 40883570 PLD3 0.023 (0.004) 3.57E-07 0.02  not tested not tested North Shelf body
cg15010903  chr17: 76850256 TIMP2 -0.046 (0.008) 3.90E-07 0.02 no no North Shore ~ 3'UTR
within gene
cg01152629 chr19: 4705838 DPP9 0.023 (0.004) 4.44E-07 0.02  not tested not tested Open Sea body
within gene
cg00156769  chr1: 183498596 SMG7 0.015 (0.003) 1.04E-06 0.02  not tested not tested Open Sea body
within 1500
cg01092213 chr7: 48127925 UPP1 -0.035 (0.006) 5.99E-07 0.02 no no North Shore  bp of TSS
within gene
cg01739831  chr16: 89922539 SPIRE2 0.029 (0.005) 9.26E-07 0.02 no no South Shore  body
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cg17064521 chr15: 45740423 NA -0.023 (0.005) 4.40E-05 0.05 not tested not tested Open Sea
within gene
cg01047262 chr8: 38007025 STAR -0.017 (0.004) 4.47E-05 0.05 not tested not tested Open Sea body
cg01276573  chr17: 28672068 NA -0.027 (0.006) 4.45E-05 0.05  not tested not tested Open Sea
within gene
902649474  chr16: 30673103 FBRS 0.02 (0.005) 4.48E-05 0.05 not tested not tested South Shore  body
within gene
¢g06039201 chr3: 50737816 DOCK3 0.013 (0.003) 4.45E-05 0.05 not tested not tested Open Sea body
within gene
¢cg06540015 chr1: 32203668 ADGRB2 0.024 (0.006) 4.42E-05 0.05 not tested not tested Open Sea body
within gene
cg07092838  chr17:72248179 TTYHZ2 0.024 (0.005) 4.48E-05 0.05 not tested not tested Open Sea body
cg13176608  chr1: 204542634 NA 0.027 (0.006) 4.46E-05 0.05 not tested not tested  Open Sea
cg19989663  chr7: 115981565 NA -0.056 (0.013) 4.46E-05 0.05  not tested not tested Open Sea
920181240 chr1: 4029800 NA -0.049 (0.011) 4.44E-05 0.05 not tested not tested Open Sea
chri2: within gene
cg20335206 120802252 MSI1 0.021 (0.005) 4.45E-05 0.05 no no North Shelf body

@ Genomic location is according to genome build GRCh37/hg19

b Effect estimates represent the proportion of methylation difference at follow-up compared to baseline, adjusted for batch, cell type estimates, Hispanic
ethnicity, estimated smoking pack-years, and a random intercept for individual to account for the repeated sampling design.

¢ Was this CpG site statistically significantly different when comparing current (or former) adult smokers to adults who never smoked? Comparing from
the meta-analysis of ~16,000 adults published in Joehanes et al. 2016 Circ Cardiovas Genetics 9(5):436-447. Joehanes et al. used the 450K; 'not tested'
sites were not included on that version of the Infinium array.

d Location of CpG site relative to a CpG Island
¢ Location of CpG site relative to nearest gene according to annotations from UCSC RefGene
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Supplemental Table S2. Difference in DNA methylation between baseline and follow-up at CpG sites Previously
associated with firefighting

Probe ID? Genomic Location® Gene Name Estimate (SE)° p-value
cg15304928 chr1:201123562 TMEM9 -0.001 (0.002) 0.632
cg00287370 chr1: 234736092 NA 0.009 (0.004) 0.009
cg02932780 chr6: 31762353 VARS -0.005 (0.007) 0.541
cg09544149 chr10: 80588828 NA -0.048 (0.016) 0.004
cg05236728 chr12: 47609513 PCED1B-AS1 0.001 (0.001) 0.309
cg03177084 chr17: 40985069 PSME3 0.002 (0.003) 0.535
€g22433210 chr17: 43662623 NA -0.001 (0) 0.031
cg13753209 chr17: 57696993 CLTC 0 (0) 0.718
€g22280238 chr17: 79251323 SLC38A10 -0.001 (0.001) 0.197
cg07897354 chr18: 12657909 SPIRE1 0 (0) 0.280
cg20821958 chr19: 48614116 PLA2G4C 0.002 (0.001) 0.007
cg12253469 chr22: 37420454 MPST -0.008 (0.015) 0.575
€g24034992 chrX: 67719066 YIPF6 -0.001 (0.006) 0.817

2 Only CpG sites that differed when comparing new recruits and incumbent firefighters or associated with years in the service are
included in this table, from Zhou et al. 2019

® Genomic location is according to genome build GRCh37/hg19

¢ Effect estimates represent the proportion of methylation difference at follow-up compared to baseline, adjusted for batch, cell type
estimates, Hispanic ethnicity, estimated smoking pack-years, and a random intercept for individual to account for the repeated
sampling.

NA means the CpG site is not within a gene or within a known feature (e.g. promoter) of a specific gene.
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Supplemental Table S3. Enriched gene sets annotated to disease and disease-related functions in IPA among differentially methylated
genes comparing baseline to follow-up (q<0.05)

#
. Gene-Set (Disease or Functional value for Differentially
Broader Category of Disease (Annotation) gl;richment Gl\git:sylizt?l?e
gene-set

Cancer,Cell Cycle,Organismal Injury and Abnormalities Interphase of cancer cells 0.030 4
Arrest in interphase of cancer cells 0.035 3
Arrest in G2 phase of cancer cells 0.044 2

Cancer,Dermatological Diseases and Conditions,Organismal

Injury and Abnormalities Skin cancer 0.048 242

Cancer,Endocrine System Disorders,Gastrointestinal

Disease,Organismal Injury and Abnormalities Pancreatic tumor 0.020 100
Pancreatic cancer 0.035 88
Pancreatic carcinoma 0.042 84
Pancreatic adenocarcinoma 0.042 80
Pancreatic ductal adenocarcinoma 0.044 78

Cancer,Gastrointestinal Disease,Organismal Injury and

Abnormalities Large intestine adenocarcinoma 0.001 277
Large intestine neoplasm 0.001 283
Malignant neoplasm of large intestine 0.001 282
Colon tumor 0.001 178
Gastrointestinal adenocarcinoma 0.001 280
Stomach tumor 0.001 141
Gastrointestinal carcinoma 0.001 288
Development of digestive organ tumor 0.001 215
Gastro-esophageal carcinoma 0.001 143
Gastroesophageal cancer 0.001 146
Gastric cancer 0.001 139
Colon cancer 0.001 175
Colorectal adenocarcinoma 0.001 173
Gastric carcinoma 0.001 135
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Cancer,Gastrointestinal Disease,Organismal Injury and
Abnormalities, Tumor Morphology

Cancer,Hematological Disease,Immunological
Disease,Organismal Injury and Abnormalities

Cancer,Neurological Disease,Organismal Injury and
Abnormalities

Upper gastrointestinal tract tumor
Non-colon gastrointestinal cancer
Gastrointestinal tract cancer
Colon adenocarcinoma
Colorectal carcinoma

Upper gastrointestinal carcinoma
Upper gastrointestinal tract cancer
Colon carcinoma

Colorectal tumor

Colorectal cancer
Pancreatobiliary tumor

Digestive system cancer

Mismatch repair deficient colorectal
adenocarcinoma

Metastatic BRAF V600E mutation
positive colon cancer

Metastatic BRAF V600E mutation
positive rectal cancer

Advanced BRAF V600E mutation
positive colon cancer

Advanced BRAF V600E mutation
positive rectal cancer

Replication error repair positive
colorectal tumor

Metastatic progressive colorectal cancer

Precursor B-cell acute lymphoblastic
leukemia

Acute lymphoblastic leukemia
B-cell leukemia

Central nervous system cancer
Nervous system neoplasm

Central nervous system solid tumor
Brain glioma

0.001
0.001
0.002
0.002
0.002
0.002
0.002
0.003
0.005
0.008
0.020
0.021

0.035

0.035

0.035

0.035

0.035

0.037

0.020

0.019
0.020
0.036

0.001
0.001
0.001
0.001

166
172
291
166
174
161
164
167
187
184
113
302

31
36
35

228
232
230
221
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Cancer,Organismal Injury and Abnormalities

Glioma cancer

Brain tumor

Glioma

Brain cancer

Gliomatosis cerebri

Brain astrocytoma

High grade astrocytoma
Grade 1-4 astrocytoma
Grade 3-4 glioma

Grade 3-4 glioma cancer
Grade 4 high grade glioma
Grade 4 malignant glioma
Grade 4 astrocytoma
Tumorigenesis of glioblastoma
Meningioma

Breast or colorectal cancer
Melanoma

Malignant connective or soft tissue
neoplasm

Abdominal adenocarcinoma
Formation of solid tumor
Connective or soft tissue tumor
Malignant soft tissue neoplasm
Development of carcinoma
Cancer of head

Tumorigenesis of epithelial neoplasm
Frequency of tumor

Breast or pancreatic cancer
Head and neck tumor
Adenocarcinoma
Non-hematological solid tumor
Incidence of tumor

Head and neck squamous cell
carcinoma

0.001
0.001
0.001
0.001
0.005
0.014
0.015
0.016
0.017
0.020
0.020
0.020
0.020
0.022
0.023
0.001
0.003

0.007
0.007
0.007
0.011
0.011
0.012
0.013
0.013
0.013
0.015
0.017
0.017
0.017
0.019

0.020

223
222
225
107
99
167
172
167
185
184
165
165
165

17
220
264

252
304
302
253
249
266
124
267
268
170
306
306
336
271

99
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Malignant solid organ tumor 0.021 247
Nonhematologic malignant neoplasm 0.029 335
Head and neck cancer 0.032 289
Extraadrenal retroperitoneal tumor 0.035 123
Head and neck carcinoma 0.037 280
Malignant neoplasm of retroperitoneum 0.045 113

Cancer,Organismal Injury and Abnormalities,Reproductive

System Disease Breast or ovarian carcinoma 0.028 117
Breast carcinoma 0.034 84
Breast cancer 0.044 99
Mammary tumor 0.049 100
Stage llIB primary non-squamous non-

Cancer,Organismal Injury and Abnormalities,Respiratory Disease = small cell lung carcinoma 0.044 2
Stage IV primary non-squamous non-
small cell lung carcinoma 0.044 2
Primary EGFR mutation positive non-
small cell lung carcinoma 0.044 2

Stage IV EGFR activating mutation

positive EGFR T790M mutation

negative nonsquamous non-small cell

lung carcinoma 0.044 2

EGFR T790M mutation negative EGFR
exon 20 insertion mutation negative

non-small cell lung carcinoma 0.044 2
Cancer,Organismal Injury and Abnormalities, Tumor Morphology Regression of tumor 0.035 3
Cardiovascular Disease,Cardiovascular System Development and
Function,Organ Morphology,Organismal
Development,Organismal Injury and Abnormalities,Skeletal and
Muscular Disorders Dilated cardiomyopathy 0.042 13
Cardiovascular System Development and Function,Cellular
Development,Cellular Growth and Proliferation Colony formation of endothelial cell lines 0.044 2
Cardiovascular System Development and Function,Organ
Development,Organ Morphology Contraction of heart 0.020 7
Cell Cycle Arrest in interphase of tumor cell lines 0.017 19
Arrest in interphase 0.038 20
Arrest in G1 phase of tumor cell lines 0.043 13
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Cell-To-Cell Signaling and Interaction

Cell-To-Cell Signaling and Interaction,Hematological System
Development and Function

Cellular Development

Cellular Development,Cellular Growth and
Proliferation,Hematological System Development and
Function,Hematopoiesis, Tissue Development

Cellular Movement

Cellular Movement,Nervous System Development and Function

Connective Tissue Disorders,Inflammatory Disease,Inflammatory
Response,Organismal Injury and Abnormalities,Skeletal and
Muscular Disorders

Dermatological Diseases and Conditions,Organismal Injury and
Abnormalities

Developmental Disorder,Hereditary Disorder,Neurological
Disease,Organismal Injury and Abnormalities

Gene Expression

Hematological System Development and Function,Hematopoiesis
Neurological Disease,Organismal Injury and Abnormalities

Activation of cells

Activation of blood cells

Epithelial-mesenchymal transition of
tumor cell lines

Development of hematopoietic
progenitor cells

Cell movement of tumor cell lines
Migration of tumor cell lines
Migration of cells

Homing of tumor cell lines
Migration of neuroglia

Inflammation of joint
Skin lesion

CHARGE syndrome

Activation of DNA endogenous promoter
Transcription

Transcription of RNA

Transcription of DNA

Expression of RNA

Synthesis of rRNA

Development of hematopoietic system
Cerebral disorder

0.007

0.020

0.045

0.017
0.026
0.029
0.042
0.049
0.017

0.044

0.034

0.029
0.001
0.002
0.003
0.007
0.014
0.035
0.013
0.011

25

19

10

11
46
41
57

39

244

41
66
59
48
65

12
106
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Supplemental Table S4. Associations between Proxies of Cumulative Fireground Exposures and DNA Methylation (¢q<0.05)

Fire-Hours, Structure  Fire-Runs, Structure

Fire-Hours, All Fires Fire-Runs, All Fires Fires Fires
Genomic Gene Estimate q- Estimate g- q- Estimate q-
Location? Name (SE)® value (SE)® value Estimate (SE)* value (SE)® value

-0.0164

chr1:1293868 MXRA8 -0.0139 (0.0066)  0.14 (0.0057) 0.04  -0.0097 (0.0072) 0.37  -0.0134(0.0077)  0.19

chr1:1912135 CFAP74 0.0174 (0.0056) 0.05 0.016 (0.0049) 0.02 0.0164 (0.0063) 0.12 0.0171 (0.0068) 0.08

chr1:2027575 PRKCZ 0.0144 (0.0052) 0.07 0.0152(0.0045) 0.02  0.0111 (0.0058) 0.23  0.0168 (0.0061)  0.06
-0.0291

chr1:8797440 RERE -0.0312 (0.0107)  0.07 (0.0095) 0.04  -0.0315(0.0117) 0.11  -0.0357 (0.0125)  0.05
-0.0209

chr1:11795976 AGTRAP -0.0234 (0.0084) 0.07 (0.0074) 0.04 -0.019 (0.0093) 0.22 -0.0239 (0.0099) 0.09

chr1:27874526 AHDC1 0.0152 (0.0063) 0.11  0.0154 (0.0054)  0.04 0.011 (0.007) 0.31 0.0147 (0.0074)  0.14

chr1:32670695 IQcc 0.0334 (0.007) 0.01  0.0322(0.0061) 0.00  0.0335 (0.0078) 0.04  0.0397 (0.0083)  0.00
-0.0277

chr1:45254092 BEST4 -0.0268 (0.0088)  0.06 (0.0076) 0.02 -0.0218 (0.01) 0.19  -0.0234(0.0108)  0.12

chr1:97303097 NA 0.0054 (0.0021) 0.10  0.0055(0.0018) 0.04  0.0036 (0.0024) 0.31 0.0053 (0.0025)  0.13
-0.0252

chr1:109843435  MYBPHL  -0.0245(0.0078)  0.05 (0.0068) 0.02  -0.0256 (0.0086) 0.09  -0.0374 (0.0089)  0.01
-0.0254

chr1:150668227 GOLPH3L  -0.0257 (0.0097) 0.09 (0.0085) 0.04 -0.0262 (0.0107) 0.14 -0.0323 (0.0113) 0.05

chr1:156865043 PEAR1 -0.0126 (0.0079)  0.23 -0.01 (0.0071)  0.24 -0.02 (0.0084) 0.15  -0.0264 (0.009)  0.05

chr1:185227307 Swr1 0.0135 (0.006) 0.13  0.0144(0.0052) 0.05  0.0091 (0.0067) 0.36 0.012 (0.0071) 0.20
-0.0102

chr1:192736213 NA -0.0096 (0.004) 0.11 (0.0034) 0.04  -0.0086 (0.0044) 0.22  -0.0106 (0.0047)  0.11

chr1:204542634 NA 0.0213 (0.007) 0.05 0.021 (0.006) 0.02  0.0154 (0.0079) 0.22  0.0156 (0.0085)  0.17
-0.0249

chr1:206971195 IL19 -0.021 (0.0097) 0.13 (0.0084) 0.04  -0.0156 (0.0108) 0.34  -0.0263(0.0114)  0.10

chr1:228112951 WNTIA 0.0202 (0.0081) 0.10  0.0248 (0.0068) 0.02  0.0102 (0.0091) 0.44  0.0187 (0.0096)  0.15
-0.0414

chr1:235931377 LYST -0.0429 (0.0119)  0.04 (0.0103) 0.01  -0.0406 (0.0133) 0.09  -0.0492(0.014)  0.03

chr2:54756403  RPL23AP32  0.009 (0.0027) 0.05  0.0091(0.0024) 0.02  0.0057 (0.0031) 0.25  0.0053 (0.0034) 0.24

chr2:70792316 NA 0.0094 (0.0042) 0.13  0.0102(0.0037) 0.04  0.0051 (0.0048) 0.45 0.01 (0.005) 0.14

chr2:109941286 SH3RF3 0.0048 (0.0023) 0.14 0.0036 (0.002)  0.16 0.007 (0.0024) 0.10  0.0082 (0.0026)  0.04
-0.0213

chr2:114034595 PAX8 -0.0234 (0.0076)  0.05 (0.0067) 0.03  -0.0178 (0.0084) 0.20 -0.0187(0.0092)  0.13
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-0.0323

chr2:178109973 NFE2L2 -0.0242 (0.0126) 0.17 (0.0109) 0.04 -0.0121 (0.0139) 0.55 -0.0248 (0.0149) 0.20
-0.0174

chr2:201593511 AOX2P -0.0196 (0.0066) 0.06 (0.0058) 0.04 -0.0146 (0.0075) 0.23 -0.0177 (0.0081) 0.12

chr2:240044446 HDAC4 0.0149 (0.006) 0.10 0.0139 (0.0052)  0.05 0.0181 (0.0065) 0.10 0.0201 (0.007) 0.05

chr2:241990667 SNED1 0.0174 (0.0055) 0.05 0.0177 (0.0047)  0.02 0.0142 (0.0062) 0.17 0.0166 (0.0066) 0.08
-0.0173

chr3:9811912 CAMK1 -0.0215 (0.0071) 0.06 (0.0065) 0.06 -0.0259 (0.0075) 0.07 -0.027 (0.0081) 0.04
-0.0068

chr3:31145476 NA -0.0087 (0.0046) 0.17 (0.0041) 0.19 -0.0136 (0.0049) 0.10 -0.0156 (0.0053) 0.05

chr3:46009762 FYCOf1 0.0143 (0.0046) 0.05 0.0134 (0.004) 0.02 0.0151 (0.0051) 0.09 0.0178 (0.0054) 0.04

chr3:49966773 MON1A 0.006 (0.0023) 0.10 0.0056 (0.002) 0.05 0.0044 (0.0026) 0.27 0.005 (0.0028) 0.18
-0.0123

chr3:52008487 ABHD14B  -0.0111 (0.0078) 0.27 (0.0068) 0.16 -0.0174 (0.0085) 0.21 -0.0265 (0.0089) 0.05

chr3:58367583 PXK 0.0256 (0.0148) 0.20 0.0271 (0.0129)  0.10 0.0378 (0.016) 0.15 0.0509 (0.0168) 0.04
-0.0189

chr3:89097455 NA -0.0215 (0.0073) 0.06 (0.0064) 0.04 -0.0223 (0.008) 0.10 -0.0284 (0.0085) 0.04
-0.0228

chr3:109746788 NA -0.026 (0.0098) 0.09 (0.0087) 0.06 -0.0302 (0.0106) 0.10 -0.0373 (0.0114) 0.04

NPHP3-

chr3:132450221 AS1 -0.0278 (0.0125) 0.13 -0.0275 (0.011) 0.07 -0.0294 (0.0137) 0.20 -0.0415 (0.0143) 0.05
-0.0498

chr4:65749341 NA -0.0556 (0.016) 0.04 (0.0141) 0.02 -0.0634 (0.0175) 0.07 -0.0582 (0.0192) 0.04

chr4:72897317 NPFFR2 0.0168 (0.0052) 0.05 0.0174 (0.0044)  0.01 0.0142 (0.0058) 0.14 0.0186 (0.0062) 0.04

chr4:73969865 ANKRD17 0.0116 (0.0039) 0.06 0.0098 (0.0035)  0.04 0.0105 (0.0044) 0.15 0.0099 (0.0047) 0.13
-0.0386

chr4:76440740 RCHY1 -0.0381 (0.0158) 0.12 (0.0139) 0.05 -0.0447 (0.0172) 0.12 -0.056 (0.0183) 0.04
-0.0199

chr4:111533823 NA -0.0214 (0.0079) 0.08 (0.0071) 0.04 -0.0195 (0.0087) 0.18 -0.0242 (0.0093) 0.08
-0.0153

chr5:2758088 NA -0.0138 (0.0073) 0.17 (0.0063) 0.07 -0.0142 (0.008) 0.25 -0.0243 (0.0084) 0.05
-0.0333

chr5:38427885 EGFLAM -0.0361 (0.0129) 0.07 (0.0114) 0.04 -0.047 (0.0136) 0.07 -0.0602 (0.014) 0.01

chr5:60622671 NA 0.0245 (0.0076) 0.05 0.0261 (0.0066)  0.01 0.0151 (0.0087) 0.26 0.0192 (0.0093) 0.13

chr5:71764958 ZNF366 -0.0366 (0.0103) 0.04 -0.0364 (0.009) 0.01 -0.035 (0.0115) 0.09 -0.0472 (0.0121) 0.02
-0.0306

chr5:88875631 NA -0.0337 (0.0095) 0.04 (0.0083) 0.02 -0.0325 (0.0106) 0.09 -0.0392 (0.0113) 0.03

chr5:117897957 HRAT56 0.0122 (0.0033) 0.04 0.013 (0.0028) 0.00 0.0059 (0.0039) 0.31 0.0096 (0.0041) 0.10

chr5:142422241  ARHGAP26 0.0075 (0.003) 0.10 0.0085 (0.0025)  0.02 0.0024 (0.0034) 0.61 0.0044 (0.0036) 0.34
-0.0247

chr5:153211415 NA -0.0231 (0.0099) 0.12 (0.0086) 0.04 -0.0249 (0.0108) 0.17 -0.0354 (0.0115) 0.04

chr5:179709813 MAPK9 0.0073 (0.004) 0.18 0.0075 (0.0035) 0.10 0.0088 (0.0044) 0.22 0.0131 (0.0046) 0.05
-0.0186

chr6:13007033 PHACTR1 -0.0212 (0.0124) 0.21 (0.0109) 0.17 -0.0284 (0.0135) 0.20 -0.0417 (0.0141) 0.05
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chr6:13053520 PHACTR1 -0.0419 (0.0126) 0.05 -0.0412 (0.011) 0.02 -0.0379 (0.0141) 0.11 -0.0482 (0.0149) 0.04

chr6:30159309 TRIM26 0.0075 (0.0032) 0.12 0.0095 (0.0027) 0.02 0.0015 (0.0036) 0.77 0.0052 (0.0038) 0.29
-0.0266

chr6:46380623 RCANZ2 -0.0267 (0.0104) 0.10 (0.0092) 0.04 -0.0178 (0.0115) 0.31 -0.0225 (0.0124) 0.17
-0.0346

chr6:101880078 GRIK2 -0.0326 (0.0129) 0.10 (0.0112) 0.04 -0.0308 (0.0143) 0.19 -0.0425 (0.0151) 0.05
-0.0198

chr6:152232729 ESR1 -0.0234 (0.0071) 0.05 (0.0064) 0.04 -0.027 (0.0077) 0.07 -0.0318 (0.0082) 0.02

chr7:2158623 MAD1TL1 0.0255 (0.0069) 0.04 0.0272 (0.0059) 0.00 0.0178 (0.008) 0.18 0.0235 (0.0084) 0.06
-0.0087

chr7:2663085 NA -0.0112 (0.0075) 0.26 (0.0066) 0.27 -0.0219 (0.0079) 0.10 -0.0249 (0.0085) 0.05
-0.0356

chr7:14899040 NA -0.0306 (0.0145) 0.14 (0.0125) 0.04 -0.0203 (0.0163) 0.40 -0.0375 (0.0171) 0.12
-0.0177

chr7:48127925 UPP1 -0.0155 (0.0075) 0.14 (0.0065) 0.05 -0.0134 (0.0083) 0.29 -0.0166 (0.0089) 0.16

chr7:100282651 GIGYF1 0.0157 (0.0047) 0.05 0.0136 (0.0041) 0.02 0.0149 (0.0052) 0.10 0.0166 (0.0056) 0.04

chr7:150086034 ZNF775 -0.0296 (0.0114) 0.09 -0.0291 (0.01) 0.04 -0.024 (0.0128) 0.24 -0.0343 (0.0135) 0.08

chr8:27114746 STMN4 -0.035 (0.009) 0.04 -0.0327 (0.008) 0.01 -0.032 (0.01) 0.09 -0.0369 (0.011) 0.04

chr8:128512692 NA 0.0067 (0.0032) 0.14 0.008 (0.0028) 0.04 0.002 (0.0036) 0.71 0.0056 (0.0039) 0.26

chr9:5186210 INSL6 0.0093 (0.0037) 0.10 0.0092 (0.0032) 0.04 0.0069 (0.0041) 0.27 0.0079 (0.0044) 0.18
-0.0245

chr9:135852984 GFI1B -0.0263 (0.0098) 0.08 (0.0086) 0.04 -0.0262 (0.0107) 0.14 -0.0308 (0.0114) 0.07

chr9:140174741 C9orf167 0.023 (0.0072) 0.05 0.0217 (0.0063) 0.02 0.0231 (0.008) 0.10 0.0308 (0.0084) 0.02

chr9:140376822 PNPLA7 -0.02 (0.0072) 0.08 -0.021 (0.0063) 0.02 -0.0167 (0.008) 0.20 -0.0264 (0.0084) 0.04

chr10:14338581 FRMD4A 0.0045 (0.0018) 0.11 0.0044 (0.0016) 0.05 0.0038 (0.0021) 0.25 0.0046 (0.0022) 0.13
-0.0327

chr10:76661092 KAT6B -0.0353 (0.0094) 0.04 (0.0083) 0.01 -0.0348 (0.0105) 0.07 -0.0378 (0.0113) 0.04
-0.0279

chr10:134211857 PWWP2B -0.0283 (0.0105) 0.08 (0.0092) 0.04 -0.0182 (0.0118) 0.31 -0.0253 (0.0128) 0.14
-0.0179

chr11:1536810 HCCA2 -0.0178 (0.0112) 0.23 (0.0099) 0.15 -0.0277 (0.012) 0.17 -0.0363 (0.0127) 0.05
-0.0257

chr11:5538958 UBQLNL -0.033 (0.0095) 0.04 (0.0085) 0.04 -0.0368 (0.0104) 0.07 -0.0348 (0.0114) 0.04
-0.0153

chr11:11866554 USP47 -0.0225 (0.0083) 0.08 (0.0075) 0.11 -0.0345 (0.0087) 0.06 -0.0327 (0.0096) 0.04
-0.0283

chr11:47959926 NA -0.031 (0.0099) 0.05 (0.0086) 0.02 -0.0285 (0.011) 0.12 -0.0357 (0.0117) 0.04
-0.0213

chr11:62600230 STX5 -0.0249 (0.0089) 0.07 (0.0079) 0.05 -0.0285 (0.0096) 0.10 -0.0349 (0.0102) 0.04

chr11:65378788 MAP3K11 -0.0115 (0.0063) 0.18 -0.011 (0.0055) 0.12 -0.0187 (0.0067) 0.10 -0.0216 (0.0071) 0.04
-0.0186

chr11:68795647 NA -0.0251 (0.0069) 0.04 (0.0062) 0.04 -0.0253 (0.0076) 0.07 -0.0254 (0.0082) 0.04
-0.0281

chr11:79613887 NA -0.0266 (0.0096) 0.07 (0.0083) 0.02 -0.027 (0.0106) 0.13 -0.0335 (0.0113) 0.05
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-0.0022

chr17:10541620 MYH3 -0.0022 (0.0007) 0.05 (0.0006) 0.02 -0.0023 (0.0008) 0.09 -0.003 (0.0008) 0.02
-0.0281

chr17:19628421 NA -0.031 (0.0086) 0.04 (0.0077) 0.02 -0.035 (0.0091) 0.07 -0.0374 (0.0098) 0.02

chr17:27441752 MYQO18A 0.0183 (0.0061) 0.06 0.0186 (0.0054) 0.02 0.0152 (0.0068) 0.18 0.0153 (0.0073) 0.13
-0.0163

chr17:39554246 KRT31 -0.0156 (0.0055) 0.07 (0.0047) 0.02 -0.0112 (0.0062) 0.25 -0.015 (0.0066) 0.11
-0.0324

chr17:76850256 TIMP2 -0.0343 (0.0092) 0.04 (0.0079) 0.01 -0.0256 (0.0104) 0.14 -0.0286 (0.0111) 0.08

chr18:9643805 NA -0.0473 (0.0143) 0.05 -0.043 (0.0126) 0.02 -0.0476 (0.0159) 0.09 -0.0541 (0.0171) 0.04
-0.0075

chr18:47813745 CXXC1 -0.0082 (0.0028) 0.07 (0.0025) 0.04 -0.0068 (0.0032) 0.20 -0.0077 (0.0034) 0.11

chr18:55906325 NEDDA4L -0.0313 (0.0112) 0.07 -0.029 (0.0097) 0.04 -0.0343 (0.0122) 0.10 -0.0396 (0.013) 0.04

chr19:1612208 TCF3 0.0141 (0.0062) 0.13 0.0151 (0.0054) 0.05 0.0131 (0.0068) 0.23 0.0182 (0.0073) 0.08

chr19:2062522 NA 0.0201 (0.0069) 0.07 0.0183 (0.0061) 0.04 0.0238 (0.0076) 0.09 0.0271 (0.0081) 0.04

chr19:2065374 NA 0.0177 (0.0068) 0.09 0.0191 (0.0059) 0.02 0.0178 (0.0074) 0.15 0.0251 (0.0079) 0.04
-0.0203

chr19:2579745 GNG7 -0.0223 (0.0072) 0.05 (0.0064) 0.03 -0.0201 (0.008) 0.13 -0.0218 (0.0087) 0.08
-0.0187

chr19:2706834 NA -0.0176 (0.0083) 0.14 (0.0073) 0.06 -0.019 (0.0091) 0.20 -0.0285 (0.0095) 0.05

chr19:4278055 SHD -0.0217 (0.0077) 0.07 -0.022 (0.0066) 0.02 -0.02 (0.0084) 0.15 -0.0257 (0.009) 0.05

chr19:4540065 LRG1 -0.0242 (0.0089) 0.08 -0.021 (0.0079) 0.06 -0.0327 (0.0096) 0.07 -0.0383 (0.0103) 0.02

chr19:17448937 GTPBP3 0.0009 (0.0004) 0.12 0.0009 (0.0003) 0.04 0.0007 (0.0004) 0.28 0.0011 (0.0004) 0.08

chr19:17597999 SLC27A1 0.0105 (0.0049) 0.14 0.0106 (0.0043) 0.07 0.0102 (0.0055) 0.24 0.0165 (0.0057) 0.05

chr19:17631991 PGLS 0.0217 (0.0076) 0.07 0.0243 (0.0065) 0.02 0.0167 (0.0085) 0.22 0.028 (0.0089) 0.04

chr19:19426589 SUGP1 0.0204 (0.0063) 0.05 0.0171 (0.0056) 0.04 0.0188 (0.007) 0.11 0.0167 (0.0076) 0.12

chr19:33889481 PEPD 0.0155 (0.0068) 0.13 0.0195 (0.0058) 0.02 0.0111 (0.0075) 0.33 0.0186 (0.0079) 0.10
-0.0192

chr19:35502231 GRAMD1A -0.0162 (0.008) 0.16 (0.0069) 0.05 -0.0143 (0.0089) 0.29 -0.0268 (0.0092) 0.05

chr19:40709597 MAP3K10 0.0137 (0.0044) 0.05 0.0117 (0.0039) 0.04 0.0143 (0.0049) 0.10 0.0162 (0.0052) 0.04

chr19:40883570 PLD3 0.0116 (0.0047) 0.11 0.0116 (0.0041) 0.04 0.0111 (0.0052) 0.20 0.016 (0.0055) 0.05

chr19:42557118 GRIK5 0.0147 (0.0055) 0.08 0.0137 (0.0048) 0.04 0.0094 (0.0062) 0.31 0.009 (0.0066) 0.29

chr19:42582914 ZNF574 0.0175 (0.0063) 0.07 0.0173 (0.0055) 0.03 0.018 (0.007) 0.12 0.0228 (0.0073) 0.04

chr20:33543028 GSS -0.0169 (0.0068) 0.10 -0.015 (0.006) 0.07 -0.0204 (0.0073) 0.10 -0.0223 (0.0078) 0.05

chr20:56419097 NA 0.0092 (0.0045) 0.15 0.0084 (0.004) 0.10 0.0122 (0.0049) 0.14 0.0149 (0.0052) 0.05

chr21:44462317 NA 0.0221 (0.0067) 0.05 0.0192 (0.0059) 0.02 0.0201 (0.0074) 0.11 0.0227 (0.008) 0.05
-0.0233

chr21:44914774 NA -0.0231 (0.0087) 0.09 (0.0076) 0.04 -0.0272 (0.0096) 0.10 -0.0334 (0.0103) 0.04
-0.0154

chr22:38137445 TRIOBP -0.0141 (0.0065) 0.13 (0.0056) 0.05 -0.0109 (0.0072) 0.31 -0.0185 (0.0076) 0.09
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-0.0234
chr22:39348639 NA -0.0265 (0.0078) 0.05 (0.0069) 0.02 -0.0288 (0.0086) 0.07 -0.0355 (0.009) 0.02
chrX:48620142 GLOD5 0.0141 (0.0059) 0.12 0.0122 (0.0052) 0.08 0.0164 (0.0065) 0.13 0.0199 (0.0069) 0.05
chrX:68759322 NA 0.0146 (0.0077) 0.17 0.0189 (0.0066)  0.04 -0.0013 (0.0086) 0.92 0.0074 (0.0093) 0.54

# Genomic location is according to genome build GRCh37/hg19

b Effect estimates represent the change in proportion of DNA methylation at the locus for each In-transformed unit of the fire-variable in linear
mixed effects models adjusted for batch, cell type estimates, Hispanic ethnicity, estimated smoking pack-years, time between baseline and follow-
up, and a random intercept for individual. Separate models were run for each fire-variable.

NA means the CpG site is not within a gene or within a known feature (e.g. promoter) of a specific gene.
Statistically significant at q-value<0.05
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SUPPLEMENTAL METHODS

Samples were randomized and hybridized to chips across three batches (one at the University of Utah
DNA Sequencing and Genomics Core Facility, and two batches at the University of Michigan Advanced
Genomics Core), scanned by experienced personnel, and processed as we previously described.[1] Briefly,
raw image files were read with the R package minfi, and the ENmix package was used for quality control and
normalization.[2] Probes were removed if at least 5% of samples were not detected (p-value>1e'® compared to
background). Background correction was performed with noob and dye bias correction with Regression on
Logarithm of Internal Control probes followed by quantile normalization.[3] Cross-reactive probes and probes
with SNPs in the CpG or single-base extension site were excluded. Five pairs that failed quality control for at
least one sample were excluded. The final dataset consisted of 759,346 CpG sites and 100 samples (50 pairs).

The proportion of six blood cell types were estimated using reference data from sorted blood leukocytes
according to the algorithm established by Houseman et al.[4] We used data from control probes included on
each chip for surrogate variable analysis, and created three principal components (PCs) explaining 92% of the
technical variance in the data; these are used as covariates in downstream models to adjust for batch
effects.[5] While all participants were reported to be current non-smokers, past exposure was uncertain. We
used an algorithm based on the DNA methylation data to estimate lifetime smoking pack-years.[6] Since this
estimation is highly correlated with age, we regressed pack-years on age and adjusted for the residuals in
statistical models (referred to as “pack-years residual”).
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