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Abstract :

It 1s established that endosomes/lysosomes are important compartments to transmit
inflammatory signals, and a failure of homeostatic regulation of these organelles affects the
pathogenesis of various immune diseases. The purpose of this study is to identify possible therapeutic
targets in inflammatory diseases through understanding of novel regulatory mechanisms of
endosome/lysosome-dependent inflammatory signals.

[1] A crucial role of SLC15A4 for B cell-intrinsic autoantibody production

Solute carrier family (SLC) 15A4 is a resident lysosomal proton-coupled histidine/oligopeptide
transporter, and is preferentially expressed in immune cells including dendritic cells and B cells. This
transporter plays a crucial role for TLR9-triggered IFN-B production in pDCs probably by controlling
lysosomal environment, and disruption of SLC15A4 gene causes amelioration of the pathogenesis of
colitis. In this study, we revealed importance of SLC15A4 in B cell-intrinsic immune functions,
particularly autoantibody production associated with the pathogenesis of lupus-like disease. We also
showed that loss of SLC15A4’s function leads to failure of the IRF7-IFN-I regulatory circuit through
disturbance of mTOR pathway at the endolysosomes. Importantly, we found that SLC15A4 was
necessary for regulation of the endolysosomal pH and the vATPase integrity. Our results show that
SLC15A4 plays a fundamental role in the lysosome-dependent inflammatory signals and is a therapeutic
target for autoimmune diseases which associated with autoantibody production.

[2] Establishment of HTS assay to search SLC15A4 inhibitors

To identify low molecular weight inhibitors against SLC15A4, we established the HTS assay
using luciferase-based reporter system, and the HTS was started under the supervision of RIKEN
program for drug discovery and medical technology platforms.

[3] A novel regulatory mechanism of IL-6 production by processing body (PB)

We investigated functional importance of PB in human macrophage and found a novel
regulatory mechanism of IL-6 production by PB. When P-body assembly was inhibited in M1-THP by
siRNA that targets the PB components, IL-6 but not TNFa production in M1-THP was efficiently
inhibited. Our observation proposed a possibility that detailed understandings of the molecular
mechanisms governing mRNA metabolism characteristic of macrophage subsets may provide novel

therapeutic targets that can be exploited to fine-tune cytokine production.
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