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Background and preliminary data: 

 

Respiratory virus infections are a major cause of mortality worldwide. Some members thereof have a 

zoonotic background and may pose -upon further evolution with respect to airborne transmission- a 

serious pandemic threat. Our laboratory has identified the cellular import machinery as a key host 

factors in promoting virus evolution and adaptation upon avian-human transmission of avian influenza 

A viruses (Gabriel et al., PNAS 2005; Gabriel et al., Nat. Commun. 2011; Hudjetz & Gabriel, PLoS 

Pathogens 2012). Herein, particularly the importin-α3 isoform plays a key role in regulating innate 

immunity in the human lung. Influenza viruses have adapted specific mechanisms to circumvent 

importin-α3 mediated immunity in the lung thereby causing serious lung pathologies (Thiele et al., Cell 

Reports 2020). There is now increasing evidence that other emerging viruses, such as SARS-CoV-2, hijack 

the cellular import machinery to circumvent innate immunity and thereby establish high-level virus 

replication in the lung. 

 

Hypothesis: 

 

We hypothesize that respiratory virus infections (influenza, RSV, SARS-CoV-2) have evolved common 

mechanisms to circumvent key factors regulating innate immunity in the lung. 

 

 

Aims and Work Programme: 

 

1. To study replication kinetics and innate immune responses upon respiratory virus infection in 

human lung organoids. 

2. To identify the human lung innate immune atlas upon respiratory infection using multi-omics. 

 

 

In Aim #1, we will generate human lung organoids, which will be infected by influenza A viruses, RSV or 

SARS-CoV-2 respectively. Using a variety of molecular techniques (e.g. plaque assay, real-time PCR, 

Western Blot,…) we will measure replication kinetics, determine cytokine/chemokine responses and 

analyze importin-α expression profiles in the human lung organoids. This comparative approach will 

identify common and distinct innate immunity landscapes upon respiratory virus infection in the 

human lung. 

 

 

In Aim #2, we will use the in aim#1 established setting to perform an unbiased transcriptomics and 

proteomics approach in the respiratory virus infected human lung organoids. The obtained molecular 

data will be analyzed by artificial intelligence based programs to unravel new infection mediated 

immune response pathways. By combining the specific pathways identified in aim#1 with the unbiased 

pathways identified in aim#2, we will generate a new immune atlas of respiratory virus infection in the 

human lung.  

 

Overall, the in aim#1 and aim#2 obtained data will provide new insights for the design of future 

antiviral strategies that aim targeting common factors used by the three major respiratory pathogens 

currently circulating in the human population and causing high morbidities and mortalities. 
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