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Asthma is a chronic inflammatory disease of the airways of the lungs which is characterized
by variable and recurring symptoms, reversible airflow obstruction, and bronchospasm.
Asthma is generally classified by age, antigen sensitivity and phenotypes. However, there is
currently no method for classifying different subgroups of asthma beyond this system.
Therefore, development of a method to identify subgroups that respond well to different
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types of treatments is a current critical goal of asthma research.

Group 2 innate lymphoid cells (ILC2), a new type of innate lymphocyte that we originally
reported as natural helper cells in 2010, are known to regulate type2 immune responses. It
1s now well-known that ILC2 are involved in asthma, due to their strong production of type
2 cytokines. ILC2 rapidly produce large amounts of IL-5 and IL-13, which are hallmark
cytokines of Th2 cells, prior to the acquired immune response. Although Th2 cells produce
IL-4 as well as IL-5 and IL-13 after TCR stimulation by antigen, it was thought that ILC2
lack the ability to produce I1.-4 even after stimulation with IL-33 or IL-25 which are known
to induce IL-5 and IL.-13 production in these cells. However, in this project, we identified the
physiological condition that induces IL.-4 production in ILC2 in the absence of antigen,
which is distinct from that in Th2 cells. We would like to verify the role and entire
mechanism for IL-4 production in ILC2 and utilize the findings to develop a new treatment

for asthma.

In this project, we are screening drugs that can suppress ILC2 for asthma treatment.
Furthermore, to establish a method for classifying different subgroups of asthma, we are
focusing on the activation status of ILC2 rather than the number of ILC2 in asthma
patients. We established a real-time single-cell cytokine imaging system to detect type 2
cytokine production in ILC2 in asthma patients. This system is a very useful method for
detecting rare ILC2 in the peripheral blood. We found that while the number of ILC2 is not
related to the presence or absence of asthma, cytokine production activity is significantly
higher in the asthma patients compared to healthy individuals. Using this method, we plan
to develop a diagnostic method that can classify ILC2-dependent asthma and

Th2-dependent asthma in the near future.
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