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Development of a system to analyze the intracellular dynamics of TLR4 for the
discovery of novel vaccine adjuvants
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In this study, we investigated the cytokine production pathways of TLR4
ligands using live-cell imaging technology, flow cytometry, and promoter activity assays. Our
results demonstrated a clear difference between Escherichia coli-derived LPS (EcLPS) and Rhodobacter

sphaeroides-derived LPS (RsLPS) in terms of transcription factor activation. Specifically, EcLPS
induced a concentration-dependent increase in transcription factor activity, whereas RsLPS did not
show such an effect. Additionally, in our search for novel TLR4 ligands, we identified sphingomyelin
with a fatty acid chain length of 12 (SM-C12) as a new TLR4 ligand. SM-C12 was found to bind to
immune cells and subsequently generate inflammasome-related molecules, ultimately triggering

pyroptosis.
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