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Regulation mechanism of airway remodeling in severe asthma patients with
different inflammatory phenotypes by anoikis and prediction of potential
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Abstract: Objective To explore the potential regulatory mechanisms and biomarkers of anoikis-related genes in airway remodeling
in eosinophil and neutrophil phenotypes of severe asthma, and screen traditional Chinese medicine compounds for targeted
intervention. Methods Sequencing data from bronchial biopsies were employed to discern gene modules correlated with eosinophilic
asthma (EA) and neutrophilic asthma (EA) phenotypes of severe asthma via weighted gene co-expression network analysis (WGCNA).
Anoikis-related genes were identified and integrated with WGCNA findings to delineate pivotal regulatory genes. The protein analysis
through evolutionary relationships (PANTHER) pathway enrichment was used to elucidate the potential involvement of these genes in
specific signaling pathways and pathological phenotypes. The receiver operator characteristic (ROC) facilitated the identification of
biomarkers with the capacity to differentiate among various inflammatory and pathological profiles. Additionally, we annotated the
expression patterns of these biomarkers in tissues and lung cells using single-cell sequencing data from the human protein atlas (HPA)
database. Concurrently, we reverted to clinical relevance by predicting traditional Chinese medicine compounds that may regulate these
biomarkers using the TcmBank and ETCM databases, assessing their pharmacokinetics and toxicological properties, and validating the
binding affinity of biomarkers with compounds through molecular docking. Finally, a predictive model was constructed to explore the
value of age, gender, and smoking status in the onset of different inflammatory phenotypes in patients with severe asthma. Results
WGCNA analysis revealed a 54-gene black module strongly associated with EA and a 212-gene blue module associated with NA.
Anoikis genes within these modules, five in the black and sixteen in the blue, were enriched in integrin pathways linked to airway
remodeling. Protein phosphatase 2 regulatory subunit balpha (PPP2R2A) for EA and integrin subunit beta 5 (ITGBS), cyclin D1
(CCND1), and aldehyde dehydrogenase 1 family member A1 (ALDH1AT1) for NA showed significant diagnostic potential in ROC
analysis, indicating their potential as biomarkers. These genes were prominently expressed in lung tissue, particularly in cells pivotal
to airway remodeling, such as type I and II alveolar epithelial cells, smooth muscle cells, and fibroblasts. Silymarin, arachidonic acid,
and ursolic acid demonstrated strong binding affinity to these genes, suggesting regulatory potential. The study also identified age,
smoking, and gender as influential factors in the pathogenesis of both EA and NA, with their combined effect being more substantial
than any single factor, underscoring their role in asthma heterogeneity. Conclusion Silymarin, arachidonic acid, and ursolic acid may
target the anoikis-related genes PPP2R2A, ITGBS, CCND1 to modulate airway remodeling in severe EA and NA, providing a novel
strategy for personalized treatment of severe asthma in the future.
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Fig. 6 [Expression levels of key target genes in human lung single-cell transcriptome profiles
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