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1. Introduction 3. Ultrahigh-plex Spatial Phenotyping of Non-small Cell Lung Cancer Tissue Cohorts
Immunotherapies have revolutionized cancer treatment. The immune contexture of the tumor A) 46-plex Whole-slide Imagl _ | B) Single Cell Spatial Phenotyping
microenvironment (TME) is an important factor in dictating how well a tumor responds to immune Progressive Disegse (PD) RO |
checkpoint inhibitors, but biomarker information alone is insufficient to design appropriate treatments. gt
Instead, spatial classification of the immune contexture within the TME is foundational to addressing
how immunological composition and status dictate patient responses. We used a combination of high-
fidelity and high throughput spatial biomarker imaging to thoroughly characterize the TME of non-small
cell lung carcinoma (NSCLC) tissue samples against outcomes for the immunotherapy arm of the
Nivolumab trial. Tissues were sourced from cohorts of complete responders, partial responders, stable
disease (not shown), and progressive disease patients. We first analyzed tissues using an ultra-high
plex antibody panel of 46 antibodies with the PhenoCycler™-Fusion system, which provides whole-
slide, single-cell resolution imaging data from FFPE samples. We then analyzed serial sections via
whole-slide multiplex-immunohistochemistry (mIHC) using the Phenolmager™ HT spatial imaging
platform. Here, we used six-plex antibody panels — derived from the original 46-plex panel - aimed at
T-cell profiling, immune exhaustion, and immuno-modulatory targets. Both analyses revealed similar
spatial signatures across cohorts, which were all derived from the immunotherapy arm of the study.
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A) Whole-slide scans of NSCLC tissues with MOTIF. B) Partial immune cell neighborhood analysis;
segmentation masks show distribution of certain cell types by lineage (CD8+ T=cell, , PanCK+
tumor/epithelia, other). Circos plots show the dynamic of nearest neighbor interactions between these cell types
across cohorts. Notably, T=cells and show less direct interactions in treatment groups.
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