Mapping human myeloid cell maturation from bone marrow to
peripheral blood to tissues
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Monocytes, macrophages and dendritic cells (DC) are crucial in maintaining homeostasis, regulating
inflammation, and orchestrating immune responses. Despite the existing knowledge about these cells,
their plasticity, functional heterogeneity, and the discovery of new subsets currently hamper the
definition of their exact maturational relationship. In this study, we characterized human monocyte,
macrophage and DC populations across five human tissues (bone marrow, peripheral blood,
peritoneal dialysate, colon, and skin) to better define their role via innovative single-cell trajectory
analysis of mass cytometry (CyTOF) combined with quantitative mass spectrometry (MS) of highly
purified myeloid cell populations.

A panel of 33 heavy-metal-labelled antibodies was carefully selected from an initial screen of over 100
protein markers, enabling the identification of 75 distinct innate myeloid cell populations across the
five examined tissues. This approach enabled the detection and characterization of rare cell
populations (frequency <0.1%) and supported the evaluation of single-cell trajectories across different
populations and tissues.

Furthermore, 16 subsets were isolated and subjected to tandem mass tag (TMT)-quantitative MS-
based analysis, providing an unbiased proteome atlas of these myeloid cell subsets. By integrating
CyTOF and MS data, we delineated the human monocyte-macrophage maturation trajectory from
bone marrow to peripheral blood and subsequently to the other three tissues.

This study offers unprecedented insights into the phenotypic and functional interconnections
between monocyte, macrophage and DC populations across different human tissues. Our findings
contribute to a deeper understanding of myeloid cell heterogeneity and maturation, with the
potential to guide future research on innate immune responses and targeted therapeutic strategies.



