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transcriptional programs driving IM differentiation and identity 
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The mechanisms underlying lung homeostasis are of fundamental biological importance and 
have critical implications for the prevention of immune-mediated diseases such as asthma. 
Previously, we have demonstrated that lung interstitial macrophages (IM) exhibit a tolerogenic 
profile and are able to limit the development of aberrant immune responses against allergens, 
thus underscoring their role as crucial regulators of lung homeostasis. In addition, we have 
recently identified two phenotypically and functionally distinct subsets of monocyte-derived IM 
(Schyns et al., Nat. Commun., 2019). To further understand the contribution of IM 
subpopulations to lung development, homeostasis, inflammation and repair, it is fundamental to 
investigate the master transcriptional programs and transcription factors (TF) that instruct IM 
subset differentiation and functional identity. To this end, we generated an innovative tool of 
diphtheria toxin-mediated depletion of IM to model monocyte-to-IM differentiation. By applying 
single cell RNA sequencing on a refiling niche, we have gathered a real-time comprehensive 
picture of the transcriptional changes occurring during IM differentiation. Classical monocytes, 
once entering the lung tissue, can proliferate, acquire macrophage identity and branch into two 
directions to give rise to repopulated IM subsets are transcriptionally identical to their depleted 
counterparts. Through the analysis of gene regulatory network activity along the monocyte-to-IM 
differentiation axis, we have identified key TFs of IM subset differentiation. Using mixed bone 
marrow chimeric mice and mice with a macrophage-specific depletion of these TFs, we are 
currently addressing their formal contribution to IM differentiation and functional identity. 


