Exploring the immune-tumor microenvironment using high
resolution single-cell spatial transcriptomics
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BACKGROUND TECHNOLOGY

Cancer immunotherapies manipulate the immune system to repropagate anti-

tumor response. Development of such treatments relies on the understanding of A " Single cell localization colored by cell-type A. lllustration of the MERFISH technology
. . . . ) T Cell-X-Gene . ’
the interactions between tumor, stroma and immune cells found in the tumor . . . betectindividual mRNA - using sequential FISH reactions each
) . . _ i . equential FISH reactions transcripts in-situ =qu : !
microenvironment (TME); which are often based on direct cell-cell interactions Cem b transcript is detected by series of binary
and local secretion of factors. Therefore, high resolution spatial mapping of S VAIY P o — barcodes which are later translated into
: I el > azllia e Rl WER] T i frrere TrrTTY e e > distinct mRNA transcripts. Transcripts
Immune Ce, > ar,] adjacent cells 15 highly vallable resource O,r cCIphering hature | n S e were N Spatial localization are then quantified per cell as detected
of interactions in the TME for the development of novel anti-cancer treatments. Frrrer Fereer - by cell-border stain to obtain single-cell
Here we harness advancements in MERFISH technology to detect the expression \ ¢ Tumor 2 expression matrix and spatial localization
5o 5 5 5 . [xy.z] ® Mac M :
of 350 distinct mRNA transcripts at sub-cellular resolution directly on Ovarian & R} e map. B. Image showing cell boundary
Col tal t - = C & ® Tumor_CXCLLO stain in CRC tumor (left) and the overlayed
SUSISSCL IO LS S iol LS clusters 3 Tumor_cycling boundaries as detected algorithmically
° Endothels (gray line in the middle image) individual
Methods: Beell MRNA transcripts appear as colored dots.
MERFISH assay was conducted on FFPE or frozen sections using the Vizgen Inc | | Example of individual cell and its associated
rotocol and images were captured using 60x microscope. Images were decoded to oingle-cell - g rolect transcripts (bottom left). C. (left) UMAP
P _ 5 p. . .g ) . PE. 5 . . €xpression = T back to showing the clustering of cells based on the
RNA spots with xyz and gene id using Vizgen’s Merlin software. Single-cell analysis data S femene | tissue S extracted single-cell data and later projected
was conducted using Scanpy after filtering cells based on size and quality. Probe back onto the spatial localization (right).
and spatial single-cell visualizations were done using custom code, MERSCOPE- M&"”ﬂamatory mscrophages- M2 —anti-
. . . i inflamatory macrophages
viewer or Scanpy. Cellular neighborhood and gene-gene correlation was calculated UMAPL spatiall y phag

using custom code. Ligand-receptor analysis was conducted using Squidpy.

SPATIAL mRNA CORRELATION PROVIDES

PROFILING CELLULAR NEIGHBORHOOD AT THE DNAM-1 AXIS SHOW DOMINANT PRESENCE IN

MEANS TO STUDY GENE ASSOCIATION TERTIARY LYMPHOID STRUCTURES (TLS)
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CONCLUSION

High-resolution Spatial Transcriptomics allows in-depth profiling of the TME at the single-cell level. We have used this method to reaffirm aspects of known biology of the TME,

such as association of CXCL10+ Activated DCs and CXCR3+ T-cells. We also demonstrated the presence of DNAM-1 pathway members in TLS regions. The presented methods could
be used to uncover new biological findings that would enhance the understanding of the TME and possibly support the development of new cancer immunotherapy treatments.




