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Attached is a manuscript entitled “Isolating Central Nervous System Tissues and Associated Meninges for Downstream Analysis of Immune cells Using Histology and Single-cell Techniques” by Krista D. DiSano, Michael R. Linzey, Nora C. Welsh, Joshua S. Meier, Andrew R. Pachner, and Francesca Gilli for consideration for publication as an original article in the Journal of Visualized Experiments. The manuscript has 6 figures. 
Cells residing in meninges are widely recognized as being important contributors to homeostasis in the Central Nervous System (CNS) compartment. Moreover, during inflammatory conditions resulting from stroke, infection, injury, autoimmunity, and inflammatory demyelinating diseases such as Multiple Sclerosis (MS), the meninges support the accumulation of diverse immune cells which may either play a beneficial or detrimental role in CNS disease pathogenesis. However, conventional methods for extracting CNS tissues for analysis often omit the meninges, either due to the technically difficulty or time required for extraction. Omission of the meninges results in an incomplete analysis of cells in the CNS compartment during steady-state conditions and during disease pathogenesis.
 In this article, we propose two distinct methods for the rapid extraction of CNS tissues, including the spinal cord, brain, and meninges. The first methodology focuses on the rapid extraction of brains in the intact cranium and spinal cords within the vertebral column and a subsequent decalcification and tissue embedding protocol. This method allows all meningeal layers to remain intact and is suitable for downstream histology applications, including immunohistochemistry or in situ hybridization, allowing the simultaneous analysis of the CNS parenchyma and meningeal compartment. The second methodology focuses on the rapid extraction of the brain, spinal cord, and the dural/arachnoid meninges from both tissues. The processing protocol describes the isolation of single-cell suspensions from the brain, spinal cord, and meninges for downstream single-cell techniques, including flow cytometry, in vitro culture assays, and bulk and single-cell transcriptomics. Altogether, the described protocols allow for the quick extraction of CNS tissues for analysis by histology or single-cell techniques, creating a comprehensive analysis of cells residing in the CNS compartment during homeostatic and pathogenic conditions.
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