#1072 Spatial Characterization of the Tumor Microenvironment in Pancreatic Cancer with Whole transcriptome profiling and high plex single cell imaging.
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Summary

In this study, we used the GeoMx® Whole Transcriptome Atlas and RNAscope to visualize repeat elements and
characterize the impact of repeat elements-presenting regions of pancreatic cancer. Then, we used CosMx® SMI to
collect gene expressions of spatially-annotated single cells in both repeat elements-positive and repeat elements-

CosMX SMI visualizes 965 gene targets in Pancreatic Cancer tissues

CosMx SMI spatially resolve 965 target genes across 3 PDAC tissues and 1 normal pancreatic tissue.
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negative regions. SMI uses fluorescent molecular barcodes to enable in-situ measurement of biological targets on an ; L \ T
intact tissue sample, such as formalin-fixed paraffin-embedded tissues using a 1000+-plex RNA panel. Using the RNA ¢ R\ y " Conr:fr,rl 5
expression data from SMI, we were able to spatially visualize how EVs encapsulating repeat elements impact the Contour 2-3
surrounding CAFs and other cells in the microenvironment. Using cell type deconvolution algorithms, we characterize ' Contour 3-4
the changes in gene expression within cell populations using the GeoMx as well as individual cells using SMI. Using
nearest neighbor analyses, we are able to characterize expression profile changes between CAFs and immune cells that .
are close and distant from repeat expression tumor cells.
These results have provided a new lens in viewing the impact of repeat element tumor expression and mechanistic role
in the microenvironment via EVs, which have the opportunity to identify novel therapeutic avenues and biomarkers in
pancreatic cancer. 6. Cell typing analysis J 7. Spatial single cell display
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Repeat sequences have been shown to play a role in wide range of diseases including cancer, chronic viral infection,
and neurodegeneration. A recent Phase Il clinical trial of pancreatic cancer indicating that expression of certain
repeat RNAs are correlated with response to combined immune checkpoint blockade and sublethal radiation therapy.
More mechanistic studies have now revealed that these repeat elements are transcribed and often packaged in
extracellular vesicles (EVs) which can be released from the tumor cells and interact with cells in the tumor
microenvironment including cancer-associated fibroblasts (CAFs). Thus, it is important to understand the spatial

Customized CosMx cell typing analysis identifies 21 cell types of PDAC tissues and visualize their spatial locations

Gene expression signatures specific to cell
types are defined using scRNA-seq data.

Nanostring cell typing algorithm determines
cell types matching to a tissue type.

CosMx SMI retains x,y coordinates of cells unlike dissociated

scRNA-seq data.

Repeat RNA is secreted from tumor cells
and delivered to neighboring cells

distribution of repeat RNAs found in tumor cells and the surrounding CAFs that can provide mechanistic insight into |
their consequence in shaping the cellular response to tumors. Of particular interest is the impact they have on CAF 1 ,—i ,—%; | ﬁ T ™ 1
subtypes that have been defined by single cell RNA-seq (scRNA-seq), which include the inflammatory (iCAF) or = :?__ — . — EB. D3 (normal) KRTS8 HERVH
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e Using the RNA expression data from CosMx SMI and GeoMx DSP, we were able to spatially visualize

how repeat elements impact cancer cells and their potential delivery via EVs in affecting surrounding
cells in the microenvironment.

e Using pathway analysis, we characterize the changes in gene expression within cell populations
using the GeoMx and provide single cell resolution validation using CosMx SMI.

e Cellular subsets with gene expression profiles defined using single-cell sequencing-based multiomics
can be spatially resolved using SMI to uncover novel cell-cell interactions.

e These results have provided a new lens in viewing the impact of repeat element tumor expression

and mechanistic role in the microenvironment via EVs, which have the opportunity to identify novel
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