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Altered DNA methylation (DNAm) might be a biological intermediary in the pathway from smoking 
to cancer. In this study, we investigated the contribution of differential blood DNAm to explain the 
association between smoking and lung cancer incidence. Blood DNAm was measured in 2321 Strong 
Heart Study (SHS) participants. Incident lung cancer was assessed as time to event diagnoses. We 
conducted mediation analysis, including validation using DNAm and paired gene expression data from 
the Framingham Heart Study (FHS) and bioinformatics analyses to assess the biological plausibility of 
the findings. We used a novel multiple mediator model (multimediate), which is able to assess multiple 
correlated mediators in a survival outcome setting. In the SHS, current versus never smoking and pack-
years single-mediator models showed, respectively, 29 and 21 differentially methylated positions 
(DMPs) for lung cancer (14 of 20 available, and five of 14 available, replicated, respectively, in FHS) 
with statistically significant mediated effects. In FHS, replicated DMPs showed gene expression 
downregulation largely in trans, and were related to biological pathways in cancer. The multimediator 
model identified that DMPs annotated to the genes AHRR and IER3 jointly explained a substantial 
proportion of lung cancer. Thus, the association of smoking with lung cancer was partly explained by 
differences in baseline blood DNAm at few relevant sites. Experimental studies are needed to confirm 
the biological role of identified eQTMs and to evaluate potential implications for the prevention and 
control of lung cancer. Our multimediate R package is available in the following Github repository: 
https://github.com/AllanJe/multimediate. 
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