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High-plex spatial multiomic technology at the single-cell level in mouse FFPE brain tissue
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Spatially resolved, single-cell transcriptomics and proteomics in mouse neural models reveal
neurobiological mechanisms relevant to human disease. However, spatial-omic protocols are analyte-
specific and fail to capture multiomic information within the same single cell. We develop a multiomic
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workflow on a Spatial Molecular Imager (SMI), a single-cell spatial biology platform that leverages cyclic Coo”e'ation Score ==
in situ hybridization chemistry to enable high-plex detection of proteins and RNAs at subcellular < | 1 [ s
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Our multiomic workflow demonstrates significant benefits to cell segmentation using cell-type specific Cairste Pna & = GBP2
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To validate the multiomic workflow, we profiled the uninfected mouse brain and the brain with West L ci et o S | - 9 onJ
Nile Virus (WNV)-infected encephalitis. As expected from WNV encephalitis, we observed persistent Eew 2 q e {:\0 &
neuroinflammation that includes the recruitment and activation of CD8+ T cells and microglia. We Rochniges 5 [ BNS O
captured the major cell types that comprise inflammatory nodules in post-WNV mouse brain (neurons, et 3 [
microglia, and astrocytes) and identified the signaling pathways that underlie persistent microglial- e N =
driven neuroinflammation after WNV encephalitis, which illuminates key aspects of neurodegeneration, " T s -
neurodevelopment, cell state and signaling, including numerous ligands and receptors involved in = P2 G P -
neuron-glia communication. Our analysis identified pathways related to inflammation and cellular < Seo i i O
damage in neurons, astrocytes, microglia and T cells. o ez A 2
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Taken together, we used the CosMx™ SMI platform to show, for the first time, that large numbers of - oy
mouse neurqnal cells can be profileql V\_/ith both protein .and RNA at singlg-cell resolution in a spatial InSituCor analysis (Danaher et al., 2023) : aj
context. This integrated system maximizes the information content per single cell to enable a S
mechanistic understanding of infectious disease pathology and inflammatory response in the brain. = O 0
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