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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 our project is

to identify possible therapeutic targets for the treatment of inflammation-associated intractable diseases

through understanding of the regulatory mechanisms of organelle-dependent inflammatory signals by

focusing in particular on endosome/lysosome-dependent inflammatory signals.

[1] Regulatory mechanism of inflammatory responses mediated by lysosomal-resident amino acid

transporters and identification of drug candidate compounds.

1)

2)

Acquisition of drug candidates for the treatment of systemic lupus erythematosus: To discover
new drug candidates for SLE, small compounds possessing inhibitory activities against a
transporter, SLC15A4 were screened. Based on the compound information obtained from HTS
(initiative by AMED), we proceeded to knowledge-based screening supported by Drug Discovery
Initiative, The University of Tokyo. Using the two different, cell-based screening assays for evaluating
the transporter activity, we successfully identified some compounds which possessed the inhibitory
activity against SLC15A4-dependent cytokine production. We also performed ADME studies using hit
compounds and compounds were further modified to optimize their potential as drug candidates. In
addition, to increase the confidence of hit identification via our screens, we performed trial
experiments to obtain an NMR spectrum of the interaction between SLC15A4 and compounds.
Regulation of allergic responses by type I interferon (IFN-I1): We found that type | interferon receptor 1
(IFNAR1)-deficient mice showed exacerbation of systemic anaphylaxis induced by IgE and antigen.
We also found that FceR-dependent mast cell function was negatively regulated by IFN-I signaling.
Importantly, STAT1 activation, main signaling pathway downstream of IFNAR, was not required for
this negative regulatory role of IFN-I. We identified a molecule responsible for IFN-I-dependent
suppression of anaphylaxis and revealed a novel regulatory mechanism of systemic anaphylaxis
mediated by IFN-I and IFNAR.

[2] Membrane lipid microdomain plays critical roles in innate immune responses.

To define novel regulatory mechanism of inflammation, we are focusing on the organization of

membrane lipid microdomains in TLR9-mediated signaling process. Using a newly established

sphingomyelin (SM) probe, we visualized SM microdomains in the course of inflammatory responses and

found that sphingolipid metabolism, particularly production of ceramide, was important for the regulation

of cytokine productions in macrophages and dendritic cells.
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