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Supplementary Methods
Study population characteristics 
This study was embedded within the Biobank-based Integrative Omics Study (BIOS) Consortium [1] which consists of six Dutch cohorts, namely the Rotterdam Study, Cohort on Diabetes and Atherosclerosis Maastricht, The Netherlands Twin Register, Leiden Longevity Study, Prospective ALS Study Netherlands, and LifeLines.
The Rotterdam Study (RS) [2] is a population-based cohort study in Rotterdam, the Netherlands. The design of the Rotterdam Study has been previously described in detail elsewhere [2]. In brief, the Rotterdam Study includes three sub-cohorts. In 1990, all residents of Ommoord, a district in Rotterdam, aged 45 years and older were invited to participate (RSI). In 2000, the cohort was extended to an additional 3,011 participants, who had reached the age 55 years, or who were 55 years and over and had moved into the research area (RSII). In 2006, a third cohort of 3,934 participants aged 45 years and older was initiated (RSIII). In our analysis, as part of the BIOS Consortium, we included 584 RS participants, of which 46 were smokers. We additionally included 646 independent RS participants not being part of the BIOS dataset, of which 116 were smokers. 
The Cohort on Diabetes and Atherosclerosis Maastricht (CODAM) [3] consists of a selection of 547 subjects from a larger population-based cohort [4]. Inclusion of subjects into CODAM was based on a moderately increased risk of developing cardiometabolic diseases, such as type 2 diabetes and/or cardiovascular disease. Subjects were included if they were of European ancestry and over 40 years of age and additionally met at least one of the following criteria: increased body mass index (BMI; >25), a positive family history for type 2 diabetes, a history of gestational diabetes and/or glycosuria, or use of antihypertensive medication. We included 156 CODAM participants, of which 21 were smokers, in our analysis.
The Netherlands Twin Register (NTR) [5-7] was established in 1987 to study the extent to which genetic and environmental influences cause phenotypic differences between individuals. To this end, data from twins and their families (nearly 200,000 participants) from all over the Netherlands were collected, with a focus on health, lifestyle, personality, brain development, cognition, mental health and aging. We included 894 unrelated NTR participants, of which 152 were smokers, in our analysis.
Leiden Longevity Study (LLS) [8]. The aim of the LLS is to identify genetic factors influencing longevity and examine their interaction with the environment as a means to develop interventions to increase health at older ages. To this end, long-lived siblings of European descent were recruited together with their offspring and their offspring's partners, on the condition that at least two long-lived siblings were alive at the time of ascertainment. For men, the age criterion was 89 years or older; for women, the age criterion was 91 years or older. These criteria led to the ascertainment of 944 long-lived siblings from 421 families, together with 1,671 of their offspring and 744 partners. We included 625 LLS participants, of which 77 were smokers, in our analysis.
Prospective ALS Study Netherlands (PAN) [9] is a population-based study performed in the Netherlands. Patients diagnosed with suspected, possible, probable or definite ALS according to the El Escorial criteria and control samples were included. Individuals <15 years of age were excluded to avoid misclassification with juvenile onset of motor neuron diseases. Incident cases were identified from 1 January 2006 to 31 December 2009. Prevalent cases were all cases diagnosed before 31 December 2008 and still alive at that date. In 2016 there were more than 3,200 participants included in this study. We included 167 PAN participants, of which 8 were smokers, in our analysis.
LifeLines- DEEP (LL) [10] cohort is a sub-cohort of the LifeLines cohort [11]. LifeLines is a multidisciplinary prospective population-based cohort study examining the health and health-related behaviours of 167,729 individuals living in the northern parts of the Netherlands using a unique three-generation design. It employs a broad range of investigative procedures assessing biomedical, sociodemographic, behavioural, physical and psychological factors contributing to health and disease in the general population. A subset of 1,500 LifeLines participants also took part in LLD. For these participants, additional molecular data are generated, allowing for a more thorough investigation of the association between genetic and phenotypic variation. We included 692 LLD participants, of which 91 were smokers, in our analysis.
Kooperative Gesundheitsforschung in der Region Augsburg (KORA) study [12] consists of a series of independent population-based epidemiological surveys of participants living in the region of Augsburg, Southern Germany. All survey participants are residents, and of German nationality as identified through the registration office. The presented data were derived from the fourth population-based Cooperative Health Research in the Region of Augsburg (KORA) survey, S4. This cross-sectional survey covering the city of Augsburg (Germany) and two adjacent counties was conducted in 1999/2001, with 4,261 individuals aged 25 to 74 years. In a follow-up examination conducted in 2006/08 (KORA F4), 3,080 subjects participated. All participants underwent standardized examinations including blood withdrawals for plasma and DNA. A total of 1802 (F4) participants had methylation levels assessed. After excluding subjects failing quality control or lacking valid smoking or CpG data we included 1608 participants from the KORA F4 time point, 226 were smokers.  
The study of Health in Pomerania (SHIP)- Trend [13] is a longitudinal population-based cohort study in West Pomerania, a region in the northeast of Germany, assessing the prevalence and incidence of common population-relevant diseases and their risk factors. Baseline examinations for SHIP-Trend were carried out between 2008 and 2012, comprising 4,420 participants aged 20 to 81 years. Study design and sampling methods were previously described [14]. The medical ethics committee of the University of Greifswald approved the study protocol, and oral and written informed consents were obtained from each of the study participants. We included 244 SHIP-Trend participants, of which 51 were smokers, in our analysis.
The Generation R Study [15] is a population-based prospective cohort study from fetal life onwards, conducted in Rotterdam. Pregnant women with an expected delivery date between April 2002 and January 2006 living in Rotterdam were eligible for participation in the study. Extensive assessments are performed in mothers, fathers and their children. The children form a prenatally recruited birth cohort that will be followed at least until young adulthood. Around the ages of 6 and 10 years all children and their parents were invited to visit the research center in the Erasmus MC-Sophia Children’s Hospital to participate in hands-on measurements, advanced imaging modalities, behavioral observations and biological sample collection. We included 1,111 children participating at birth, 355 at 6 years of age, and 309 at 9 years of age in our analyses, for whom information on DNA methylation and maternal smoking habits during pregnancy were available. All children were non-smokers, and 197 children overlapped between all three time points (at birth, 6 and 9 years old).

Microarray data acquisition and preprocessing DNA methylation data 
Cohorts included in the BIOS consortium [16]
The Zymo EZ DNA methylation kit (Zymo Research) was used to bisulfite-convert 500 ng of DNA per sample of which 4 µl was measured on the Illumina 450K array using the manufacturer’s protocol (Illumina Inc., San Diego, CA, USA.). The pipeline created by Tobi et al. [17] was used for the quality control and normalization of the generated data. In brief, MethylAid [18] was used to detect and remove outliers; hence, 95 samples were removed. Probes with a detection P value > 0.01, bead number < 3 or zero intensity were removed, as well as the ambiguously mapped probes. In total, there were 34,064 probes removed, resulting in a final dataset containing 453,109 CpGs [19]. Furthermore, the functional normalization [20] approach was implemented in minfi [21] (five principal components of the control probes) to normalize DNA methylation data; no samples or probes were removed (threshold of 5% probe failure or probes with 5% sample fail). The R code for the quality control and normalization pipeline is available at: https://git.lumc.nl/molepi/Leiden450K. 
Rotterdam Study     
DNA was extracted from whole peripheral blood (stored in EDTA tubes) by standardized salting out methods. 500 ng of DNA per sample was treated with sodium bisulfite using the Zymo EZ-96 DNA-methylation kit (Zymo Research). The samples were hybridized to the Illumina Human Methylation 450K array (Illumina Inc., San Diego, CA, USA.), according to the manufacturer’s protocol. Genome-wide DNA methylation levels were measured and methylation percentage per CpG marker was reported as a β-value ranging between 0 and 1 [22]. The data preprocessing was additionally performed using Genome Studio (v2011.1, methylation module version 1.9.0; Illumina). In total, 16 samples were removed: seven had a sample call rate below 99%, five had incomplete bisulfite conversion and four had sex mismatches. Probes with a calculated p-value by Genome Studio with a detection p value of more than 0.01 in more than 1% of the samples were excluded. Additionally, sample-level quality control was performed using MethylAid [18]. This resulted in a total set of 474,528 probes that were normalized using the Dasen option of the WateRmelon R-package [23]. Genome coordinates provided by Illumina (GRCh37/hg19) were used to identify independent loci. 
Kooperative Gesundheitsforschung in der Region Augsburg study (KORA)
Genomic DNA (1 µg) was bisulfite-converted using the EZ-96 DNA Methylation Kit (Zymo Research) according to the manufacturer’s procedure, with the alternative incubation conditions recommended when using the Illumina Infinium Methylation Assay (Illumina Inc., San Diego, CA, USA.). Genome-wide DNA methylation was assessed using the Illumina HumanMethylation450 BeadChip, following the Illumina Infinium HD Methylation protocol. Data normalization from the data included in the KORA study was done following the CPACOR pipeline [24]. To summarize, 65 single-nucleotide polymorphism markers were excluded and background correction was done using the R package minfi [21]. Probes were set to N/A if the detection p-value ≥0.01 or number of beads ≤3. Samples were excluded if the detection rate was ≤0.95. Quantile normalization was then performed on the signal intensities separated into six different probe-type categories defined by colour channel, probe-type and M/U subtype (Type-I M red, Type-I U red, Type-I M green, Type-I U green, Type-II red, Type-II green). The percentage of methylation (β-value) of a given cytosine was calculated using these normalized intensities. 
The Study of Health in Pomerania (SHIP) - Trend
DNA was extracted from blood samples of n=160 SHIP-Trend participants to assess DNA methylation using the Illumina HumanMethylationEPIC BeadChip array (Illumina Inc., San Diego, CA, USA.). Samples were randomly selected based on availability of multiple OMICS data taking the distribution of cardiovascular risk factors (hypertension, obesity, type II diabetes, smoking, and lipid levels) into account. The samples were taken between 07:00 AM and 04:00 PM, and serum aliquots were prepared for immediate analysis and for storage at -80 °C in the Integrated Research Biobank (Liconic, Liechtenstein). Processing of the DNA samples was performed at the Helmholtz Zentrum München. Preparation and normalization of the array data was performed according to the CPACOR workflow [24] using the software package R (www.r-project.org). The array idat files were processed using the minfi package. Probes that had a detection p-value above background (sum of per-array methylated and unmethylated intensity values based p-value ≥1E-16) were set to missing. Methylation beta values were calculated as proportion of methylated intensity value on the sum of methylated+unmethylated+100 intensities. Arrays with observed technical problems (±4SD outside control probe intensity mean) during steps like bisulfite conversion, hybridization or extension, as well as arrays with mismatch between sex of the proband and sex determined by the chr X and Y probe intensities were removed from subsequent analyses. Additionally, only arrays with a call rate ≥ 95% were processed further resulting in 248 samples with methylation data on 865,859 sites available for subsequent analyses.
Generation R Study
DNA extracted using the salting-out method from blood samples taken at birth (cord blood), at the 5-year or 9-year follow-up was used for this analysis. 500 ng of DNA per sample underwent bisulfite conversion using the EZ-96 DNA Methylation kit (Shallow) (Zymo Research Corporation). Samples were plated onto 96-well plates in no specific order. Samples were processed with the Illumina Infinium HumanMethylation450 BeadChip (Illumina Inc., San Diego, CA, USA.), which analyses methylation at 485,577 CpG sites. Preparation and normalization of the HumanMethylation450 BeadChip array data was performed according to the CPACOR workflow using the software package R. In detail, the idat files were read using the minfi package. Probes that had a detection p-value above background (based on sum of methylated and unmethylated intensity values) ≥ 1E-16 were set to missing per array. Next, the intensity values were stratified by autosomal and non-autosomal probes and quantile normalized for each of the six probe type categories separately: type II red/green, type I methylated red/green and type I unmethylated red/green. Beta values were calculated as proportion of methylated intensity value on the sum of methylated+unmethylated+100 intensities. Arrays with observed technical problems, such as failed bisulfite conversion, hybridization or extension, as well as arrays with a mismatch between sex of the proband and sex determined by the chr X and Y probe intensities were removed from subsequent analyses. Additionally, only arrays with a call rate > 95% per sample were processed further. The final dataset contained 1,339 samples at birth, 469 samples at age 6 and 425 samples at age 10. Methylation beta values outside the range of (25th percentile - 3*interquartile range, 75th percentile + 3*interquartile range) were set to missing.
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