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Crystal structure of the extracellular signaling complex of interleukin-18
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Interleukin (IL)-18 [1], a proinflammatory cytokine belonging to the IL-1 superfamily, plays important roles in both innate and adaptive
immune system, which is involved in not only the function of host defense mechanism but also allergic reactions. IL-18 is secreted by
various types of cells and strongly augments the production of interferon-y. IL-18 is synthesized as a biologically inactive precursor
(prolL-18), which is matured by the action of caspase-1 in the cell upon stimulation. The matured IL-18 is subsequently secreted
extracellularly and binds to IL-18 receptor a (Ra) and IL-18 receptor B (RB) in a stepwise manner, forming the IL-18/Ra/RB ternary
complex. The complex initiates the signaling that finally activates NF-kB via the MyD88 dependent pathway [2]. Here, we show the
crystal structure of IL-18 (Fig a), the IL-18/Ra binary complex (Fig b) and the IL-18/Ra/Rp signaling ternary complex (Fig c, d) at 2.33,
3.10 and 3.10 A resolution, respectively. Overall, the recognition manner of IL-18 by the receptors was similar to that of IL-1p [3],
although some remarkable differences such as the orientation of Ig-like domains of IL-18R were revealed. We also demonstrate that
carbohydrate chains on IL-18Ra contributes to the recognition of IL-18. Biochemical experiments based on the structure identify
amino acid residues that are important in forming the ternary complex and the signal transduction. Our results not only show the
common extracellular signaling architecture of IL-1 family cytokines but also unveil unique recognition mechanism of IL-18 with the
detailed atomic structures. The structure of the signaling ternary complex of IL-18 would contribute to both understanding the
pathogeneses of the IL-18 related diseases and designing new efficient therapeutic agents.
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