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Introduction Results Results

Investigating the chemical content of a cell provides clues about the state of the cell and details on Spatial lon Distribution of Photocleaved Mass-Tags in MSI

cell-to-cell heterogeneity. Lipids, as one of the most abundant classes of molecules in the brain, with
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sl — Figure 1 Overlay of the mass-tag ion image with the DAPI fluorescence image. (A) , @ heuron-specific
cell marker, and GFAP, an astrocyte-specific cell marker, show unique spatial ion distribution within the cell
region. (B) While SYNI, a synaptic vesicle surface protein marker, is highly expressed, clustered cell regions
are avoided for SCMS analysis..
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[PC 32:0 + HJ+ Figure 2 Single cells from the rat hippocampus classified according to one or more of the six PCMT markers.
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\ [SHexCer 36:1;02 + H]+ Figure 4 (A) Spatial ion distribution of protein NCAM1-CD56 shows upregulation in the 5xFAD mouse model

/ along with GFAP and Amyloid-342 (AB42), colocalized in the cerebral cortex. (B) The average mass spectrum of
single cells from the cerebral cortex show a similar trend, with AB42 association observed only in the 5XFAD

model compared to the WT.
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SCs are assayed through optically guided
MS using microMS (2).
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Average mass-tag ion spectrum of the same cells
labeled with antibodies.
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A multimodal SCMS has been developed and demonstrated, capable of characterizing lipid
species and selected proteins in single cells from the rodent brain. This approach has enabled
us to identify lipid heterogeneity in individual brain cells, which have been classified based on
their protein profiles.

We identified overexpressed biomarkers in the SXFAD brain tissue and dissociated single cells.
This information, combined with cellular lipid content, allows us to examine changes in lipid
metabolites of AB-associated cells.

By extending our PCMT toolbox to target a variety of distinct brain cell types, we gain a better
understanding of the biochemical changes underlying these neuropathological conditions.
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