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Abstract :

Understanding of the regulatory mechanisms of inflammatory responses is critical for establishing
novel therapeutic strategies since deregulation of inflammatory process including healing processes causes
exacerbation of pathological conditions of various diseases. The purpose of this study is to identify possible
therapeutic targets for the treatment of inflammation-associated intractable diseases through understanding of
the regulatory mechanisms of organelle-based inflammatory signals by focusing in particular on
endosome/lysosome-dependent inflammatory signals.

[1] Immune regulatory mechanisms by lysosome-resident amino acid transporters and the search of
pharmaceutical candidate compounds for the treatment of autoimmune diseases.
1) Development of inhibitors for the treatment of systemic lupus erythematosus: The inhibitory activities
of small compounds against a transporter were assessed by multiple in vitro and in vivo screening assays.
We identified candidate compounds which possess the inhibitory activity against a transporter. The
structural expansion/modification of these compounds is ongoing for lead generation and optimization. We
further established new assays for evaluating transporter activities, and evaluated candidate compounds
using this assay.
2) Importance of an amino acid transporter in mast cell functions and allergic inflammation: Using an amino
acid transporter-deficient mast cells, we showed that a transporter-dependent mTORC1 regulation is important
for the biogenesis of mast cell’s secretory granules and respiratory inflammation.
3) Phenotypic analysis of SLC15A3-deficient mice: We established an amino acid transporter, SLC15A3-
deficient mice and investigated SLC15A3’s functions in immune responses. We found that SLC15A3 plays a
unique role in immune responses even though it possesses high sequence similarity to other SLC15 family
members, and also found that SLC15A3 is involved in the development of a certain type of intractable disease.

[2] Importance of membrane lipid microdomain in the regulation of immune responses: We found that cis
interaction between MHC class | and Ly49Q provided a specialized membrane microdomain which plays an
important role for antibacterial activity against salmonella and cytokine productions. Furthermore, we focused
on the importance of a certain type of membrane lipid microdomains, where TLR7/9-mediated inflammatory
signals are transmitted. We revealed that sphingomyelin (SM)-ceramide cycle was strictly regulated in the
presence of TLRY stimulation and the disturbance of SM-Ceramide cycle affected the productions of

inflammatory cytokines.
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