Siglec-F Functions as a Myelopoietic Checkpoint Regulating Myeloid Reprogramming During Bone Metastasis 
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Introduction. Bone metastasis in prostate cancer (PCa) is characterized by emergency myelopoiesis and immunosuppression. Siglec-F belongs to the sialic-acid-binding immunoglobulin-like lectins family, but its role in hematopoietic progenitors during tumor progression remains undefined. 
Aims. We investigated whether Siglec-F governs lineage decisions and inflammatory programming that foster bone-metastatic outgrowth.
Methods. Bone-tropic RM1BnMet PCa cells were profiled bone-marrow myelopoiesis using flow cytometry, bulk RNA-seq, scRNA-seq, and co-culture assays. Genetic ablation of Siglec-F and pharmacologic blockade of SHP2/AP-1 signaling were performed in vivo. Human relevance was assessed using Siglec knockout Kasumi-1 cells, Kasumi-1 cells-PC3 co-xenografts, and analysis of sialyltransferase/Siglec expression in clinical prostate cancer datasets.

Results. The hematopoietic progenitors and their iNOS+ and Siglec-F expression were positively associated with bone metastatic tumor infiltration. Late-stage bone metastasis induces aberrant myelopoiesis and differentiation arrest by expanding progenitors (cMoP/MDP) while contracting differentiated myeloid subsets. Siglec-F was highly expressed in LSK/LK progenitors, notably MPP5 and cMoP. Siglec-F⁺ monocytes were normally less inflammatory but acquired pro-inflammatory and hematopoiesis-regulatory programs in the tumor milieu. Siglec-F deletion or SHP2/AP-1 inhibition reprogrammed myelopoiesis, attenuated iNOS and AKT/NFκB signaling. Genetic deletion of Siglec-F reduced bone-marrow tumor infiltration and prolonged survival in vivo. Clinical datasets revealed dysregulated sialyltransferases and Siglec⁺ infiltrates associated with poor outcomes.
Discussion. We identified and demonstrated that Siglec-F plays dual roles as immune checkpoints that tunes progenitor self-renewal, lineage commitment, and terminal myeloid polarization during cancer-associated myelopoiesis. Targeting the Siglec-F–SHP2–AP-1 axis reconditions the bone-metastatic niche and restrains metastatic progression.
