Siglec-10 modulate the formation of colorectal cancer pre-metastatic niche through immune remodeling
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Introduction. Colorectal cancer lung metastasis is a lethal process heavily reliant on immunosuppressive macrophages to form a pre-metastatic niche. A key molecular driver within these macrophages has remained elusive.

Aims. We sought to identify a macrophage-specific master regulator of lung metastasis, decipher its mechanism, and validate its therapeutic potential.
Methods. We integrated clinical data analysis, single-cell RNA sequencing of lung metastasis macrophages, mechanistic in vitro studies, and in vivo validation using an innovative intratracheal AAV2 delivery system for macrophage-targeted gene silencing.

Results. Clinically, high SIGLEC10 expression correlated with metastatic lesions and an adverse, immunosuppressive microenvironment. At single-cell resolution, SIGLEC10-high macrophages in lung metastases displayed a distinct pro-metastatic signature. We discovered a key autocrine mechanism: Siglec-10 binds to PSGL-1 on macrophages themselves, forming a self-reinforcing axis that drives the secretion of the chemokine CCL21. This, in turn, recruits CCR7-expressing CRC cells to the lung, facilitating colonization. Importantly, in vivo silencing of macrophage Siglec-10 significantly reduced metastatic burden and disrupted the pre-metastatic niche.

Discussion. We have identified Siglec-10 as a master immune escape factor on macrophages, propelling CRC lung metastasis through a novel Siglec-10/PSGL-1-CCL21-CCR7 axis. This work fundamentally advances our understanding of how the pre-metastatic niche is actively constructed by tumor-educated immune cells. 
