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Scope of this thesis  
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Since miRNAs are involved in controlling several pathways and altered miRNA profiles were 

observed in asthma and COPD patients, we hypothesize that miRNAs are involved in the 

pathogenesis of asthma and COPD by controlling inflammatory pathways. Additionally, 

we hypothesize that altered miRNA expression in asthma and COPD patients can function 

as biomarkers to distinguish between disease severity, inflammatory phenotypes or 

predict response to therapy.  

In chapter 4, we aimed to identify miRNAs that are differentially expressed in bronchial 

biopsies of asthma patients compared to healthy controls and explored their association with 

clinical and inflammatory parameters of asthma, to identify potential new biomarkers and 

therapeutic targets.  

In chapter 5, we studied miRNA expression in persistent asthma patients, asthma remission 

patients, and healthy subjects to identify miRNAs that can play a role in asthma remission. We 

compared the miRNA expression profiles in bronchial biopsies of patients with complete 

asthma remission versus persistent asthma as well as healthy controls. Furthermore, to gain 

more insight into the mechanism of complete asthma remission, the miRNA expression findings 

were integrated with protein-coding and non-coding RNA expression.   

In chapter 6, we investigated whether miR-223-3p is associated with different endotypes of 

asthma and regulates pro-inflammatory responses in asthma. We studied this in bronchial 

biopsies of eosinophilic, neutrophilic, and paucigranulocytic asthma patients compared to 

healthy controls. Second, we assessed the role of miR-223 in airway epithelial pro-

inflammatory responses upon HDM stimulation and in miR-223 deficient mice exposed to a 

pollutant-aggravated allergic asthma model, characterized by a mixed eosinophilic/neutrophilic 

inflammatory response in the airways. 

In chapter 7, we first assessed miR-223-3p expression in lung tissue of COPD patients 

compared to never-smokers and smokers without COPD in two independent cohorts and 

whether it regulates pro-inflammatory responses in COPD. To gain further insight into the 

functional role of miR-223 in cigarette smoke-induced inflammation, we exposed wild-type 

and miR-223 deficient mice as well as bronchial airway epithelial cells derived from COPD 

and non-COPD patients to cigarette smoke (extract) and studied the effect on pro-inflammatory 

responses.   
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In chapter 8, to unravel whether miRNAs are involved in regulating ICS-induced gene 

expression, we investigated whether miRNA expression is altered in bronchial biopsies of 

COPD patients that use ICS and identified the miRNA target genes. We further studied the 

functional role of miR-320d, which was identified as the most relevant candidate, using 

bronchial epithelial cells in vitro by overexpressing miR-320d and stimulation with cigarette 

smoke extract.   

In chapter 9, we aimed to investigate the role of miR-320d in pro-inflammatory responses of 

smoke-exposed primary bronchial epithelial cells and whether this may be dysregulated in 

COPD. Therefore, we investigated the expression of miR-320d in lung tissue from never-, ex- 

and current smokers and in COPD GOLD stage II and IV patients in two independent cohorts. 

Additionally, we performed functional studies in airway epithelial cells obtained from non-

COPD subjects and COPD patients to investigate the effect on pro-inflammatory responses and 

to identify miR-320d targets which may be relevant for the pathogenesis of COPD. 
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