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Inhaled corticosteroids (ICS) are the most effective and widely used
asthma medications. However, the response of asthma patients to ICS is
variable and difficult to quantify. We previously defined a Cross-sectional
Asthma STEroid Response (CASTER) ICS response measure based on a
combination of asthma control indicators and spirometry measurements.
MicroRNAs (miRNAs) can be useful biomarkers for predicting response to
ICS treatment.
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The purpose of this study was to identify key associations between
CASTER phenotype associated three circulating miRNAs and clusters of
dexamethasone responsive genes in childhood asthma.

We used Lymphoblastoid Cell Lines (LCL) paired designed
(dexamethasone (DEX) (1026 mol/L) and a sham (ethanol) control) gene
array expression data and serum miRNA (miR-28-5p, miR-339-3p, and
miR-432-5p) expression data of CAMP 88 subjects, who were on ICS. The
association between these miRNAs and the transcriptome of
Lymphoblastoid Cell Lines in response to a glucocorticoid was assessed
through modified Weighted Gene Correlation Network Analysis (WGCNA)
and linear mixed-effects model (LMM). The Database for Annotation,
Visualization and Integrated Discovery (DAVID) version 2021 was used to
perform functional enrichment analysis of the miRNA associated cluster
of transcriptomes with Bonferroni adjusted p-value cut-off of 0.10.

Mixed Methods Design

This study showed that miR-339-3p is

linked to gene response to

glucocorticoid treatment in LCLs. miR-

339-3p may be involved in immune

dysregulation, which leads to a poor

response to ICS treatment.

Conclusion

At 10% FDR, we observed that Black (OR=0.99,
FDR=0.05) and Magenta (OR=0.99, FDR=0.02) modules
were significantly associated with miR-339-3p. The
functional enrichment analysis of these two modules
revealed that the magenta module contains genes
associated with adaptive immune response and
inflammation biological pathways such as: adaptive
immune response, PIP3 activation of AKT signaling, PTEN
regulation, mTOR signaling, and glutathione metabolism.
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Figure 1. LCL DEX gene module-three replicated DE-miR
associations. Each row corresponds to a module
eigengene, column to a replicated DE-miR. Each cell
contains the corresponding odd ratio (OR) and adjusted
p-value (FDR) from linear mixed effects model. The table
is color-coded by adjusted p-value according to the color
legend.

We observed 20 gene modules that demonstrated a coordinated
response of LCL cells to dexamethasone treatment. Then, for each of the
20 gene modules, we calculated the module eigengene (ME) and used
linear mixed effects models to assess the association between each of
the gene modules and the three miRNAs.
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Figure 2. Significantly associated genes Modules
functional enrichment result. A) Magenta Module genes
functional enrichment result; B) Black Module genes
functional enrichment result. Using DAVID version 2021
(gene ontology terms: molecular function and biological
processes; Pathway database: KEGG and Reactome) at
10% FDR cut-off.
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