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Cannabis use may result in persistent changes across the DNA methylome, suggesting the DNA 
methylome has the potential to serve as a reliable biomarker for cannabis exposure. In this study, we 
developed a classifier to predict lifetime cannabis use (ever vs. never) using DNA methylation data from 
peripheral blood samples. We identified 108 significant CpGs (p<1E-4) for lifetime cannabis use in a 
cohort of 2,073 (1,009 ever users) participants, all of European ancestry, within the Sister Study, a 
prospective cohort of women at risk of developing breast cancer. Using penalized regression with 
10-fold cross-validation, 77 CpGs were selected to build a model that predicted lifetime cannabis use in 
a testing sample of 517 participants from the Sister Study, achieving an AUC (area under curve) of 0.67 
(95% CI 0.62~0.71, p=1.36E-6). We validated the classifier's performance in an independent sample 
from the Gulf Long-Term Follow-Up Study (GuLF), which included 1,195 individuals (665 ever users). 
Stratified by ancestry, the classifier was predictive of lifetime cannabis use in both European 
(AUC=0.62, 95%CI 0.58~0.66, p=3.13E-4) and African (AUC=0.62, 95%CI 0.57~0.66, p=1.29E-3) 
ancestry groups. These findings suggest that a peripheral blood-based biomarker may be developed to 
identify lifetime cannabis use and enable research into its health effects. 
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