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Tumor metastasis is affected by dynamic changes in the specific phenotypes of macrophage subpopulations; however, the 
mechanisms by which tumor cell modulates macrophage polarization remain unclear. Here, we investigated the molecular 

basis and signaling pathways between tumor cells and macrophage polarization and explored the underlying mechanism how 
to regulate cancer metastasis. We reported CARD9, a central adaptor protein of innate immune responses, which can contribute 
to tumor metastasis, associated with poor cancer prognosis via induction of metastasis-associated macrophages. Tumor cell 
secreted VEGF facilitates activation of the Syk signaling pathway in macrophages, leading to induction of the assembly of the 
CARD9–BCL10–MALT1 complex, following to activation of NF-kB pathway that mediated metastasis-associated macrophage 
polarization. Moreover, autophagic activity is a critical factor in tumor development that enhances cellular fitness and survival 
in the hostile tumor microenvironment. We demonstrated that Cat S-mediated autophagic flux is an important mechanism for 
inducing M2-type polarization of tumor-associated macrophages (TAMs), which leads to tumor development. Furthermore, 
efficient clearance of apoptotic cells (efferocytosis) can profoundly influence tumor-specific immunity. Our results suggest a 
novel mechanism by which ICAM-1 in the tumor microenvironment, via restraining efferocytosis of apoptotic tumor cells, can 
block M2 macrophage polarization through regulation of PI3K/AKT activation, which leads to prevention of tumor metastasis. 
Together with experimental and clinical findings, we propose a strategy to selectively target macrophage polarization in 
combination with the adaptor molecule of innate immune responses, autophagy, or efferocytosis, the novel approaches that 
could have significant therapeutic potential for cancer metastasis.
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