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IntrOdUCtiOn MERSCOPE FFPE workflow is applicable to different FFPE samples Single cell, spatially resolved transcriptomic profiling in FFPE human
tumors with MERSCOPE

Formalin-fixed paraffin-embedded (FFPE) tissues are widely used clinical sample types for histology To demonstrate that Vizgen's FFPE workflow generates reliable data and is robust across tissue

and molecular diagnosis. However, due to RNA degradation and protein cross-linking, FFPE samples types, we performed MERFISH on 12 different human samples from both healthy and diseased We applied MERFISH to perform cell atlassing and immunoprofiling in 8 different FFPE human tumors

are often challenging for single-cell transcriptomic analysis. Vizgen's in situ spatial genomics platform patients using a 244-plex gene panel. Then we compared the MERFISH results to bulk RNA-seq by using a panel of 500 genes. Hundreds of thousands of cells were imaged in each sample,

MERSCOPE™, built on multiplexed error robust in situ hybridization (MERFISH) technology, directly data from the same tissue type (FIGURE 4). generating hundreds of millions of counts per sample. The MERSCOPE FFPE Immuno-oncology Data

profiles intact tissue’s transcriptome with subcellular spatial resolution. Release enabled us to map out all the major cell types in each tumor, including subtypes of immune
A cells, and characterize their gene expression profile at the single-cell resolution (FIGURE 7). 2
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Materials & Methods

MERFISH is a massively multiplexed single molecule imaging technology to simultaneously measure B
the quantity and distribution of RNA species across a whole tissue slice (FIGURE 1).]
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We used various MERSCOPE Gene Panels in combination with the MERSCOPE Cell Boundary Staining
Kit and protein co-detection reagents to profile FFPE tissues. Samples were run on our commercially
available MERSCOPE™ Platform (FIGURE 2). Results were visually inspected with the MERSCOPE™
Vizualizer.

MERSCOPE FFPE workflow is compatible with protein co-detection

8 sample types, 16 datasets, 500 genes, ~4 billion transcripts, ~9 million cells, free to download at:

We performed MERFISH with protein co-detection in human colon cancer to quantity 347

transcripts, 6 protein markers, and 3 cell boundary markers resulting in the detection of over

vizgen 65 million tra nscripts (FIGURE 5) . FIGURE 7. A) Summary of Vizgen’s MERSCOPE FFPE Immuno-oncology Data Release, featuring 8 cancer types, ~4 billion
transcripts and ~9 million cells. B) Correlation of MERSCOPE data between two human ovarian cancer slices from the same
patient (Left), with bulk RNA-seq (middle), and the correlation coefficient with bulk RNA-seq for all measured samples (right),
indicating the MERFISH measurement is highly accurate and sensitive. C) Different cancer samples, including breast cancer,
colon cancer, melanoma, lung cancer, liver cancer, ovarian cancer, prostate cancer and uterine cancer, were analyzed by
MERSCOPE. Cells are segmented and subjected for single-cell analysis, and identified cells in each sample are colored to show
the spatial distribution of different cells across the sample. Scale bar: Tmm.

https://info.vizgen.com/merscope-ffpe-access
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Cell type identification and mapping in human breast cancer

FIGURE 2. Vizgen's commercially available
MERSCOPE Platform (Left). MERSCOPE allows for
1cm? of imageable area and is compatible with 500
gene panels combined with 9 auxiliary stains.
MERFISH data generated by MERSCOPE is available
in mouse brain, mouse liver and 8 FFPE human
tumors for visualization or to download at
www.vizgen.com (right).

We performed single-cell analysis on the human breast cancer data, and annotated different cell
types identified within the tumor. With high spatial resolution, MERSCOPE enables characterization of

merscope . . . .
gene expression at single-cell level and helps to identity rare cell types (FIGURE 8).
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Results
MERSCOPE FFPE workflow enables highly accurate and sensitive in situ,
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C D To further characterize the different immune cell types within the tumor microenvironment, we
Gfap Chr1 prd2 Adgra subclustered the T/NK cell population from the human breast cancer. We observed that Tregs are

infiltrating into the tumor more than the regular CD4+ T cells (FIGURE 9).
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FIGURE 6. Single cell analysis in FFPE human liver cancer. A) FFPE human liver cancer was immunostained with Vizgen’s
cell boundary staining kit, with plasma membrane staining shown in red and nucleus staining in blue. B) Deep learning-

Fresh frozen based cell segmentation algorithm was used to segment cells. The polygon masks for each identified cell are shown. C)
UMAP visualization of different cell types identified in human liver cancer generate from MERFISH transcript data. D) Spatial
distribution of 17 identified cell types across the tissue from boxed region in B). E) Spatial distribution of fibroblasts in
boxed region from B. Fibroblast marker gene COL1A1 is shown in yellow. F) Spatial distribution of endothelial cells in
boxed region from B. Endothelial marker gene PECAM1 is shown in green.

Conclusion

1) We demonstrated MERFISH in 10+ FFPE tissue types from mouse and human.

FIGURE 3. A) FFPE mouse brain was imaged by MERSCOPE using a 483-plex mouse brain receptor panel. The spatial
distribution of all transcripts are shown across the coronal section of the brain (left) and a zoomed-in cortical region with DAPI
overlay (right). Scale bars represent 1 mm. B) Correlation of MERSCOPE counts with bulk RNA sequencing data, indicating the

measurement is highly sensitive and accurate. C) Spatial distribution of 4 select genes from the MERSCOPE measurement References 2) MERSCOPE FFPE workflow maintains high accuracy and sensitivity as compared to fresh frozen
(top), and in situ hybridization (ISH) data from Allen Institute’s mouse brain map (bottom). D) Correlation between MERFISH 1 Soatiall ved. highl tiolexed RNA orofiling in singl Is (2015). https:/sci , Jeontent/348/6233/32a6090.full

mouse brain from FF sample and FFPE sample. E) UMAP visualization of cell types identified in mouse brain. F) Spatial - Patially Tesolved, Nighly MUIHPIexe profiing in singie cetis - ITRS.LASLIENLe. SCIENEEMAd.OT9rLOnen 494 - protocol.

distribution of cell types identified in FFPE (top) and fresh frozen (bottom) mouse brain. 2. MERSCOPE FFPE Immuno-Oncology Data Release: https://info.vizgen.com/merscope-ffpe-solution 3) MERSCOPE FFPE workflow is Compatible with antibody Staining and offers true Single_ cell

resolution for mapping and cataloging cell types in complex tissue.
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