Repurposing Cardiac Glycosides to Potentiate CD47 Blockade through Phagocytic Effect in Cancer
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Aims. CD47 serves as “don’t eat me” signal in cancer, novel CD47-targeted combination strategies warrant further investigation. This study aims to explore the anti-cancer effect and mechanisms of new combination strategy between CD47 antibody and cardiac glycosides (CGs).
Methods. High-content screening assay; In-vitro and in-vivo phagocytosis assay; anti-cancer evaluation in xenograft model; FACS assay, etc. 

Results. Two CGs, ouabain and digoxin, were identified to enhance the phagocytic activity of CD47 antibody in compound screening system (Figure 1a). In xenograft models, ouabain significantly inhibited tumor growth (Figure 1b, c) and increased the phagocytosis of tumor-associated macrophages (Figure 1d). Mechanistically, CGs augmented the cell surface expression of calreticulin (CRT) (Figure 1e, f). The enhanced phagocytosis induced by the combination treatment was reversed by an anti-CRT blocking antibody (Figure 1g). Further investigation revealed that CGs disrupted endoplasmic reticulum (ER)-Ca²⁺ homeostasis, leading to PERK activation. The PERK inhibitor GSK157, ER-Golgi protein trafficking inhibitor BFA, and siRNA targeting Exo70 effectively reversed CGs-induced CRT upregulation and phagocytosis enhancement (Figure 1h-j). 

Discussion. CGs enhanced anti-cancer effect of CD47 antibody by inducing CRT translocation via ER-Golgi-exocytosis pathway. This finding provides new insights for both drug repurposing of CGs and combination strategies involving CD47 in cancer.
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Figure 1. CGs enhanced the anti-cancer effect of CD47 blockade through CRT-mediated phagocytosis in cancer. 
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