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Establishment of spatial transcriptomics assay to find the mechanism of immune therapy against tumors
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BACKGROUND: Intra-tumor heterogeneity is one of the biggest Figure 1. Schematic workflow of single cell sequencing. Figure 3. To establish spatial gene expression patterns and identify spatial cell distribution through
gequencing depth
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RESULTS: In this study, we established a reliable system for spatial
transcriptomics assay to elucidate the mechanism of anti-PD1
treatment in mouse syngeneic model MC38. Using this system, we
constructed the gene expression spatial patterns of mouse tumor cell
and immune cell, including periphery and center of tumor cell,
Immune-cell enrichment area and tumor cell surrounding immune cell.
Furthermore, we explored the cell-cell interactions in which the mouse
tumor cells directly interacts with adjacent non-tumor cells, for
example macrophages. Using this system, we tried to find the
mechanism of anti-PD-1 against the tumors by comparing the spatial
transcriptome profiles changed after the treatment with anti-PD-1 or
Isotype control in mouse colorectal cancer models. Interestingly,
changes in both gene level and spatial level were observed, and it will
help us to reveal how the immune therapy may shake up the complex
ecosystem.

a. HE staining and RNA quality assessment of tumors frozen by dry ice or isopentane and
liquid nitrogen. b. To optimize permeabilization conditions for tumors.

Figure 3. Identification of major cell populations by multiple methods.
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b-e. Changes in both gene level and spatial level after anti-PD-1 treatment.

Through differential gene expression analysis and cell-cell communication analysis between adjacent
tumor cells and immune cells, we found that: 1) many antigen presentation related genes were
unregulated in tumor cells after anti-PD-1 treatment (b); 2) anti-PD-1 inhibitor may remodel the tumor
microenvironment by enhancing MHC-I related antigen presentation signal pathways (c,e) and
decreased ECM-related signal pathways (c,d) between tumor cells and surrounding immune cells.

SUMMARY

We have optimized and established a reliable system for spatial transcriptomics
analysis, to dissect the complicated changes of TME after immune checkpoint blocker
treatment. Spatial RNA-seq technology could be a powerful method to help us to find the
potential mechanism after immmunotherapy and seek the possible therapeutic targets.



