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The functions of tissues that make up the human body are maintained through finely tuned 
interactions among diverse components, including epithelial cells, endothelial cells, immune 
cells, nerves, the extracellular matrix (ECM), and microbes. Disruption of these interactions can 
lead to a wide range of diseases. Among all organs, the lung is particularly vulnerable to invasion 
by pathogens such as bacteria and viruses and therefore serves as the front line of immune 
defense, involving epithelial cells and numerous immune cell populations. It is also widely 
recognized—most notably during the COVID-19 pandemic—that the severity of inflammation 
in lung tissue is the most critical determinant of lethality. However, the immunological 
mechanisms underlying these processes remain largely unresolved, and how immune responses 
in lung lead to lethal tissue damage during infection is still poorly understood.
In this seminar, I will discuss a broad range of topics, together with unpublished data, focusing 
on epithelial injury caused by excessive immune responses and subsequent tissue repair in an 
influenza infection model (Science, 2025). Furthermore, I will present the development of a 
novel technology that enables highly multiplexed three-dimensional imaging, allowing 
visualization of commensal–neuro–immune three-way interactions throughout the entire lung 
tissue.
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