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The Editor
JOVE

Dear Dr Myers, 

I am pleased to submit our article entitled “Flow-cytometry approach to characterize phagocytic properties of acutely-isolated adult microglia and brain macrophages“ for consideration for publication in The Journal of Visualized Experiments (JoVE). 

[bookmark: _GoBack]Microglia and infiltrating brain macrophages, together called the central nervous system mononuclear phagocytes (CNS-MPs), form the majority of the brain phagocytic population. CNS-MPS adopt a distinct disease-associated phenotype and can play complex pathological roles in neurological diseases. Their phagocytic roles can contribute to amyloid beta and debris clearance as well as direct synaptic and neuronal injury in Alzheimer’s disease. Characterizing these phagocytic properties can provide a functional readout that compliments molecular profiling of microglia using traditional flow cytometry, transcriptomics and proteomics approaches. Phagocytic profiling of microglia has relied on microscopic visualization and in-vitro cultures of mouse neonatal microglia. The former approach suffers from limited sampling while the latter approach is inherently poorly reflective of the true in-vivo state of adult CNS-MPs. 

We describe optimized protocols to phenotype phagocytic properties of acutely-isolated mouse CNS-MPs by flow cytometry. CNS-MPs are acutely isolated from adult mouse brain using mechanical dissociation followed by percoll density centrifugation, incubated with fluorescent microspheres or fluorescent A fibrils, washed, and then labeled with panels of antibodies against surface markers (CD11b, CD45). Using this approach, we can compare phagocytic properties of brain-resident microglia with CNS-infiltrating macrophages and then assess the effect of aging and disease pathology on these phagocytic phenotypes. This rapid method also holds potential to functionally phenotype acutely-isolated human CNS-MPs from post-mortem or surgical brain specimens. Additionally, specific mechanisms of phagocytosis by CNS-MP subsets by inhibiting select phagocytic pathways can be investigated. 

We believe that this detailed video-based methods paper will provide the neuroscience community with a well-characterized and easily-implemented functional assay of adult acutely-isolated CNS-MPs which can be easily incorporated into existing flow cytometry protocols to provide a functional dimension to traditional immuno-phenotyping. 
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