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One of the great enduring mysteries of biology resides in the intricate A
conversations between cells, as the cell initiating and the cell receiving any
given signal are of high interest but are rarely determinable.

The novel spatial molecular imager (SMI) has the capability to measure
transcript abundance with resolution down to the single-cell level. To
demonstrate the ability of this platform to interrogate complex cellular
interaction, we have developed a 993-plex gene expression assay that
investigates the biology of single cells and their interactions across tissues.
A comprehensive bioinformatics process was undertaken to curate potential
targets using HUGO-compiled gene families, the KEGG BRITE ontology,
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Spatially Resolved Gene Networks in Melanoma

Genes from the clusters in B were associated using STRING. € The first cluster consists exclusively of
genes expressed in keratinocytes. This includes keratins, regulators of inflammation known in
keratinocytes, molecules involved in differentiation or adhesion of keratinocytes, or melanoma-
specific signaling in this cell type. D The second cluster shows hallmarks of MAPK, TGF-beta, and Wt
Signaling, including transcriptional targets of those pathways. Tumor progression-related gene
ANXA2 and 2 of its binding partners are present. Class | Antigen presentation, Inflammation &
interferon response genes are notable. E The third cluster is shared between the genes from cluster
1 (keratinocyte related) and others that demonstrate both arms of the immune response,
metabolism, and others. Cell adhesion & Cytoskeleton contains a clear signal from the Eph-Ephrin
family of receptors. This also contains amyloid precursor protein (APP) and one of its receptors,
CD36. The signaling component shows aspects of MAPK, TGF-beta, Wnt, and Notch.
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b Prop. of cell types with high expression (> 0.8 quantile of all genes)

y A Example of starting point for gene selection, demonstrating which cell types were selected for additional
discrimination after accounting for biologically-relevant genes. B Example of cell type profiles over complete
gene list (per kidney scRNA-seq). Most genes discriminate between cell types. € Using scRNA-seq average cell
type profiles from 76 Human Cell Landscape datasets, we scored genes for expression level across cell types

- - - based on level of expression and consistency of expression across cell types. Genes selected based on scoring

metrics are shown. Other genes were considered required based on strong biological relevance. D Final gene
counts by purpose, categories not mutually exclusive.
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