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	[bookmark: _Hlk495607295]Introduction/Aim: Acute respiratory illness (ARI) caused by viral infection is a significant health burden in young children, especially those with underlying respiratory disease such as asthma. Human Rhinovirus (RV) is the most prevalent respiratory virus in children, however, there are no therapeutics effective at minimising adverse outcomes from RV. We applied a systems biology analysis to healthy epithelium infected with RV to fully describe the normal cellular response as a reference point for future studies.
Methods: Primary airway epithelial cells (AECs) were obtained from 17 healthy children (age 3.8 ± 1.5 years; 9 male). Cells were infected with RV1B (multiplicity of infection: 12.5) for 24 hours. RNA-sequencing was performed using Illumina Hi-Seq2500. Alignment and quality control was performed via an in-house pipeline. Differential gene-expression analysis was then conducted using Ballgown. Gene interaction was modelled by Network Analyst and upstream drivers identified using Ingenuity Pathway Analysis (QIAGEN, Germany).
Results: There were 329 differentially expressed genes in response to RV1B infection, of which 253 were upregulated. Genes not previously reported in RV response studies included interferon signaling mediators EPSTI1, IDO1, CMPK2 and HELZ2. Genes with high connectivity and betweenness which are known as hub—bottleneck nodes include STAT1, ISG15, NFκB2, PML and IRF1. Gene pathways were associated with interferon alpha/beta signaling, negative regulators of RIG-I/MDA5 signaling, interferon signaling, interferon gamma signaling and interleukin-6 signaling. Network analyst identified three key modules namely; interferon signaling, inflammation response and inhibition of viral translation and transcription. 
Conclusion: Results demonstrate that applying a systems biology analysis to relevant primary samples uniquely inform whole cell responses to infection and is therefore an ideal platform for identifying new therapeutic targets in respiratory diseases.
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