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Molecular mechanism of lysosome-dependent allergic inflammation
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Among various immune cells, mast cells or NK cells have the specialized
intracellular compartments known as the histamine granules or cytotoxic granules. Our project aimed
to reveal the molecular mechanism how the mast cell functions that are dependent on
endosome/ lysosome system, are regulated by SLC15A4, a lysosome-resident amino acid transporter. We
found that SLC15A4-deficiency in mast cells led to the abnormality in the morﬁhology of the
lysosome/secretory granules and increased histamine synthesis or storage in the granules, which
resulted in the increased histamine level upon degranulation both in vitro and in vivo. In
SLC15A4-deficient cells, reduced mTORC activity augmented the activity of TFEB, the master
transcription factor or the lysosome biogenesis, leading to the excess formation of secretory
granules of mast cells. Our finding suggested that control of the lysosome condition by SLC15A4 is

critical for the functional integrity of mast cells.
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