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	Introduction/Aim: Wheezing and asthma in children impose a significant burden on both families and healthcare systems. Furthermore, evidence suggests that these respiratory diseases might be linked to epigenetic reprogramming. We hypothesised that children with wheezing or asthma are born with a vulnerable epithelial signature, which may have its developmental links in utero. Our aim was to investigate whether maternal epigenetic imprinting due to smoke exposure (SE) and maternal asthma (MA) serves as a risk factor for the early onset of respiratory diseases in early life.

Methods: Eighty-eight matching postnatal samples (neonatal nasal and maternal amnion cells) were accessed from the Airway Epithelium Respiratory Illnesses and Allergy (AERIAL) cohort. We utilised high-quality DNA for high-throughput methylation profiling (TWIST Human Methylome Panel). FASTQ files were aligned to the human reference genome (GRCh38) through the nf-core/methylseq pipeline. Linear regression models were constructed to identify differentially methylated regions (DMRs) linked to both SE and MA.

Results: First, we identified a set of methylated regions present in both new born nasal and amnion tissues. These regions were associated with diverse processes such as inflammatory responses, TGF, and NFKB pathways. Utilising these common regions in both nasal and amnion samples, we identified differentially methylated regions (DMRs) associated with SE and MA (FDR<0.05). Smoke exposure related-genes were associated with the MYC targets hallmark, whereas genes associated with maternal asthma were connected to Ras signals, tissue migration pathways, and other factors.

Conclusion: Epigenetic similarities between amnion and nasal samples were identified, and we propose amnion tissue as a surrogate for recognising children at risk of wheezing and asthma before the onset of the disease. This provides new opportunities for earlier disease intervention.
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