IRAK3 mitochondrial distribution and effect involve regulation of inflammation.
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Introduction. Inflammation forms the early defensive responses of our immune system to infection and injuries. Dysregulated or overwhelmed inflammation contributes to many acute or chronic inflammatory diseases. IRAK3 (Interleukin-1 receptor associated kinase 3) as a checkpoint molecule plays crucial roles in regulating inflammation. Mitochondria are a key facilitator of inflammatory signal cascades. However, the relationship of IRAK3 and mitochondrial effects on inflammation remains unclear.
Aims. Our studies aim to investigate the mitochondrial distribution and effect of IRAK3 on inflammation in immune and epithelial cells. To elucidate the mitochondria associated effects of IRAK3, we first identified putative mitochondrial interactors of IRAK3 and then map its role in regulating acute and chronic inflammatory responses. 
Methods. Total proteins were extracted from THP-1 monocytes exposed to lipopolysaccharide (LPS)-challenge for 24h and then a second LPS challenge for30min or 2h and analysed using label-free LC-MS/MS. Quantitative proteomic data were examined using clustering, t-SNE dimensionality reduction, and gene ontology enrichment. A549 epithelial and THP-1 cells were fixed and probed with IRAK3 and mitochondria antibodies visualised using confocal fluorescence microscopy. IRAK3 mitochondrial localization is further examined using cellular sub-fractionation and immunoblot. 
Results. Our proteomic data analysis provided a comprehensive proteomic landscape of approximately 2600 proteins with distinct temporal signatures of LPS-challenges from control conditions. At 30 minutes, mitochondrial and cytoplasmic regulatory proteins were enriched, while at 2 hours immune effector proteins were predominantly upregulated. Cellular imaging demonstrated IRAK3 mitochondrial distribution in THP-1 and A549 cells, and IRAK3 proteins increasingly localize in mitochondria following LPS-challenge compared to control. 
Discussion. Our study reveals IRAK3 as a hub integrating cytoplasmic and mitochondrial pathways during inflammatory challenge and its putative mitochondrial interactors. Cell visualization confirms LPS-induced IRAK3 mitochondrial localization. Ongoing experimental work will explore the potential relationship of IRAK3 effects and its mitochondrial interactors as therapeutic targets for acute/chronic inflammatory conditions.
