Cis interaction between inhibitory immune checkpoints and integrin CD18 suppresses anti-cancer immunity
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Introduction. SIRPα is an inhibitory receptor on macrophages, immune cells capable of phagocytosing and destroying cancer cells. When engaged by its ligand CD47, SIRPα transmits inhibitory signals that limit phagocytosis.
Aims. To study the mechanism by which SIRPα inhibits the anti-tumor capacity of macrophages.
Methods. Phagocytosis assays with mouse and human macrophages. Studies employed SIRPα-deficient mice and CD47-KO tumor cells. SIRPα bispecific antibodies were generated and showed anti-tumor efficacy in vitro and in vivo.
Results. A major component of SIRPα's inhibitory function occurs independently of CD47 binding and phosphatase signaling. This function results from a direct cis interaction between SIRPα and CD18 on the macrophage surface, involving SIRPα amino acids distinct from those that mediate the SIRPα-CD47 interaction. This cis interaction prevents the activation of CD18, an event required for phagocytosis. Combined blockade of both the SIRPα-CD18 cis interaction and the SIRPα-CD47 trans interaction with SIRPa biospecific antibody was necessary to maximally increase phagocytosis and suppress tumor growth in vivo.
Discussion. In addition to triggering inhibitory signaling upon engagement by ligands on adjacent cells, inhibitory immune checkpoints also directly inhibit CD18 function in cis during immune cell activation.
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