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Epithelial barrier dysfunction and bronchial asthma in the era of
precision medicine: recent advances*
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Fudan University, Shanghai 200032, China)

Abstract: Bronchial asthma is a highly heterogeneous chronic airway disease with a steadily rising global
prevalence. Emerging evidence positions epithelial barrier integrity as a central determinant of asthma development
and progression. The airway epithelium executes coordinated physical, immune-surveillance, and anti-oxidative
functions; disruption of tight junctions, adherens junctions, or desmosomes initiates chronic inflammation,
microbiome dysbiosis, and airway remodeling. Genome-wide studies have identified barrier-enriched susceptibility
genes—such as protocadherin-1, cadherin-related family member 3, while epigenome-wide analyses highlight DNA
methylation, histone modifications, and microRNA dysregulation as pivotal regulators of disease risk. Clinically,
both Type 2-high and Type 2-low phenotypes share epithelial barrier dysfunction yet differ markedly in
inflammatory cell profiles, pharmacologic responsiveness, and remodeling patterns. Biologic agents targeting TSLP,
IL-33, IL-4/IL-13, and IL-5 have reshaped the management of severe asthma by attenuating exacerbations and

mitigating structural damage; concurrently, histone deacetylase modulators and microRNA-based approaches are
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emerging as innovative epigenetic interventions. Integration of genetic and epigenetic signatures with robust barrier

assessments is anticipated to refine phenotypic stratification and enable truly personalized therapies, driving the next

phase of precision medicine in asthma.
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