5503: Ultrahigh-plex Multiomic Spatial Phenotyping of Head and Neck Cancer Tissue
Uncovers Protein and RNA Signatures of Immunotherapy Response
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PhenoCycler-Fusion 2.0

The PhenoCycler®-Fusion 2.0 system is a spatial biology
solution that enables multiomic imaging of whole tissues at
single-cell resolution. The high-speed solution coupled with
molecular barcoding chemistry enables deep characterization of
whole-slide tissue sections, which often contain millions of cells.
Along with ultrahigh-plex protein spatial phenotyping, the
PhenoCycler workflow can be used to detect RNA targets via
the ViewRNA ™ tissue assay.

In this study, we first analyzed HNSCC tissue with 101-plex
protein panel that comprehensively labeled both immune and
metabolic markers. We then imaged 2 panels of 4-plex RNA
probes that label TME cytokines and chemokines on a serial
section from the same tissue.

The Spatial Biology Company ™

4.1. Ultrahigh-plex spatial protein phenotyping of HNSCC enabled deeper characterization of the sample. While the T-cell core panel, TIL panel,
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Immune Core Panel, and 10 core panel offered valuable insights into the immune status of the tumor, additional layers of characterization were
achieved through the inclusion of the structural panel, metabolic panel, and stress panel. Moreover, by expanding the analysis beyond a specific region
of interest (ROI) or a small field of view (FOV), we uncovered intra-tumoral heterogeneity, providing crucial insights into the partial immune therapy
response observed in the patient.

4.2. Ultrahigh-plex Protein Spatial Phenotyping Reveals Presence of Mature TLS in Tumor 4 and

Intra-Tumoral Heterogeneity in Metabolic and Stress Profiles in Tumor 3 vs Tumor 4
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4.2 Ultrahigh-plex spatial proteomics unveils unique expression signatures for the four identified tumor
regions. Notably, a mature tertiary lymphoid structure was observed exclusively in the Tumor 4 region
[Fig A, yellow box and inset]. Intrinsic differences were found in Tumor 3 and Tumor 4 [Fig B, C, D, E].
Glucose 6-phosphate dehydrogenase (G6PD), marker for the pentose phosphate pathway and redox signaling
In cancer, is highly expressed in Tumor 3 with limited or no expression in Tumor 4; ATP Synthase F1 Subunit
Alpha (ATP5A) involved in mitochondrial ATP synthesis is upregulated in Tumor 4, which also showed higher

infiltration of macrophages.
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including interferon [Fig C and D]. Localization of STAT1
and CD3 indicates activation of various cellular processes
such as immune response and apoptosis to target cancer
cells in Tumor 4. Higher localization of these markers was
also found in the mature TLS found in Tumor 4 [Fig E and
F].

6. The Power of Ultrahigh-Plex Protein Spatial Phenotyping and Targeted Spatial RNA
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Our study underscores the value of ultrahigh-plex protein
resolution and targeted spatial analysis. By utilizing
ultrahigh-plex protein capability on PhenoCycler-Fusion
2.0, we can effectively resolve crucial anatomical
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