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Introduction Results

Transcriptomics and proteomics provide synergistic information about
the cell types, states and functions present in a tissue sample. Imaging Mass Cytometry technology extracts valuable spatial proteomic data from the same tissue sample
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proteomics on the same tissue sample, thus delivering more
comprehensive cellular signatures at a single-cell level. We demonstrate

the utility of this new approach in liver cancer tissues.

Methods and materials

We performed spatial transcriptomics on hepatocellular carcinoma
tissue using a Xenium V1 assay with a custom 400-marker panel. We
then applied spatial proteomics using IMC technology on the same slide
to detect proteins in single cells. We utilized the Human Immuno-
Oncology IMC Panel, 31 Antibodies (PN 201509), which offers cell
phenotyping of tumor and immune cell subtypes and their functional
states. We also applied IMC technology on a separate serial section of
the same tissue and compared performance.
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Figure 1. Integration of spatial transcriptomics and proteomics amplifies the biological
insights obtained from the same sample. Proteins reveal functional information beyond what
RNA alone can provide. Since tissue sections run on a Xenium system remain largely intact after
processing, the same slide can be used to obtain spatial proteomic insights on the Hyperion™ XTi
Imaging System. Xenium data combined with Hyperion XTi data enables researchers to get a more
complete picture of the biological processes in a tissue sample.
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[:‘:] ll . Figure 4. Imaging Mass Cytometry subtypes, myeloid and lymphoid immune cell subtypes in post-Xenium samples. IMC alone and post-Xenium IMC similarly detect localization
E‘:‘ l of macrophages (M1 and M2), neutrophils (CD66b), B cells (CD20), cytotoxic T cells (CD8) and T helper cells (CD4) in specific locations around the tissue. Markers in the Maxpar™ IMC
I

Cell Segmentation Kit were used to identically highlight cellular membranes of all cells in the tissue in both IMC alone and post-Xenium IMC tissue samples.
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Xenium v1 workflow
Post-Xenium slides

Integrating transcriptomic and proteomic data for enhanced cell phenotyping of critical immune cell populations

Hyperion Xti workflow
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Post-Xenium slides: >
1. Optional PAUSE Point: Store in 1,000 ul PBS-T (0.056%) for up to two days at 4°C

2. Wash with 500 ul of PBS for a total of three washes, one minute each

3. Proceed to IMC FFPE staining workflow; start at antigen retrieval step.

Figure 2. Combined workflow for spatial imaging of both RNA and protein on the same slide.
The IMC staining protocol can be added onto the end of Xenium acquisition with an additional wash
step prior to IMC staining. As a pause point, post-Xenium slides can be stored in PBS-Tween
(0.05%) buffer for up to two days before proceeding with IMC staining workflow. Ideally, slides
should be stained for IMC application immediately after the Xenium run. Slides must be kept

hydrated between the Xenium workflow and IMC staining. Slides can be imaged immediately or
stored long term for later acquisition.

Conclusions

Here, we demonstrate the complementary capabilities of a

Xenium system for transcript detection followed by use of the i e

. . . . . Figure 5. Excellent co-registration of transcriptomic and proteomic images using Xenium Explorer. Xenium Explorer software permits import of IMC data through user-friendly co-
Hyperlon XTi Imaglng SyStem for PrOteln detectlon on registration algorithm included in the software, which incorporates location of DAPI-stained nuclei from transcriptomic data and DNA-stained nuclei from IMC data. IMC data, extracted as
the same slide enabling hlgh-quallty data to be more an OME-TIFF file format, is imported into Xenium Explorer and the location of 50—100 cells matching on both datasets is manually registered by the user. This results in accurate cellular
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co-registration for both datasets, providing combined RNA and protein cellular phenotypes.
directly assessed and providing a comprehensive

understanding of tissue biology. Insolin i ik BEEAR A s st

The IMC workflow can follow a spatial transcriptomic
workflow on the same slide to deliver high-quality
complementary data

Seamless integration of Xenium and IMC technology is
enabled by simplicity of the IMC workflow and existence of
available data analysis solutions

H&E staining can be incorporated between Xenium and
IMC application for generating data for pathological review
of tissue
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Cell phenotyping capabilities for tumor and immune

Components Of the tissues are Intact in pOSt_Xemum SlldeS Figure 6. Combining transcriptomic and proteomic data to improve biological insights. Detection of transcript and protein of T cell exhaustion marker IDO demonstrate
imaged Wlth ||V|C teChnology discrepancies in spatial localization. Merging expression of CCR7 transcript with memory T cell marker CD45RO spatially distinguishes central memory T cells.
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