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The development of chronic diseases, such as chronic obstructive pulmonary disease
(COPD), is influenced by early life risk factors, including smoking, environmental
exposures, genetic factors, and their interactions across the lifespan [1]. MicroRNAs
(miRNAs) are small non-coding RNA molecules that regulate gene expression and
have been implicated in various biological processes and diseases [2]. In this work,
we aim to uncover the circulating plasma miRNA signature of smoking in individuals
with and without COPD, to better understand the molecular mechanisms underly-
ing the effects of smoking and its role in COPD development. We have generated
a smallRNA-seq dataset from current and former smokers from a obserbational,
case-control COPD cohort, and we have applied data-driven and machine learn-
ing methods to retrieve a signature of circulating miRNAs associated with smoking
habits and disease progression. Preliminary results show that the miRNA signature
of smoking is different between individuals with and without COPD, suggesting that
smoking may have distinct effects on miRNA expression in these two groups. Ad-
ditionally, we have identified significant differences associated with the interaction
between self-reported sex and smoking habits, indicating that the miRNA signa-
ture of smoking may also differ between male and female participants. Finally, we
found that the combined use of clinical and demographic variables with the miRNA
signature of smoking improves the classification performance of machine learning
models. Future work will focus on the validation of the miRNA signatures in inde-
pendent, population-based cohorts, and the development of computational methods
for the integration of miRNA data with other omics datasets to further characterise
the molecular mechanisms underlying the development of COPD, specially in young
individuals.
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Figure 1: Overview of the study design and preliminary results.
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