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All tissues within the body contain tissue-resident macrophages that are 

crucial for tissue homeostasis. Tissue-resident macrophages are 
remarkably plastic and can change their phenotype and functions 

depending on environmental signals. The central nervous system 

contains various tissue-resident macrophages. Historically the central 
nervous system was considered immune privileged. However, recent 

studies uncovered that the brain consists of different regions that are all 

associated with their own degree of steady-state privilege. Access to 
parenchymal tissues is restricted by the blood-brain barrier, while 

border tissues are more accessible to the blood circulation.  

While parenchymal microglia have been extensively studied in both 

homeostasis and disease, less is known about border-associated 

macrophages. In this thesis the remarkable diversity of border-
associated macrophages was uncovered that displayed tissue-specific 

transcriptional signatures. Border-associated macrophages were 

derived from both embryonic precursors and monocytes. Interestingly, 
the apical side of the choroid plexus epithelium harbored a unique 

microglial population with a signature of microglia in 

neurodegenerative conditions, called DAM.  

Circumventricular organs are parenchymal regions lacking a blood-

brain barrier. Parenchymal microglia have a unique embryonic origin 
and do not receive monocyte input which is attributed to the early 

closure of the blood-brain barrier during development. Interestingly 

both embryonic- and monocyte-derived microglia were found within 
the circumventricular organs. These entered the circumventricular 

organs around birth after which they persisted. Surprisingly, 

embryonic- and monocyte-derived microglia were transcriptionally 

equivalent. The circumventricular organ environment profoundly 
influenced the transcriptional signature of microglia that were 

heterogenous and distinct from other parenchymal microglia due to 

their activated phenotype. One of these populations expressed a DAM-
like signature and localized around astrocyte and tanycyte processes in 

a region rich in myelinated axons.  

Altogether my PhD work revealed the remarkable diversity of tissue-

resident macrophages across brain regions and how different 
environments influenced the phenotype and origin of tissue-resident 

macrophages within the central nervous system. 
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