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1. Introduction

The introduction of Immune checkpoint targeted therapies
revolutionized cancer treatment; however, the efficacy of
treatment can be variable between patients. This variability is
not fully understood but can be partially explained by the weak
correlation between PD-1/PD-L1 expression In
Immunohistochemistry (IHC) assays and expected/observed
clinical outcomes. To address this challenge, we created a
comprehensive protocol that allows for the visualization of
protein-protein interactions within the broader context of the
tissue and tumor microenvironment (TME), integrating both
cellular and functional data. Proximity ligation assays illuminate
active signaling pathways by detecting spatial Iinteractions
between ligand-receptor targets. Coupled with multiplex
Immunofluorescence staining of tumor and immune biomarkers,
the resulting integrated protocol can be a powerful tool for
Improved characterization of the TME In relation to immune
checkpoint Interactions, deepening the understanding of
Immune responses and identifying spatial signatures for
Improved patient stratification. The Innovative integration of
PhenoCode™ Signature Immune Panel with In situ proximity
ligation assays (IsPLA) using Naveni® PD-1/PD-L1 on high-
throughput spatial biology solution (Phenolmager® HT)
advances our understanding of the tumor microenvironment,
enabling precise analysis of iImmune responses and biomarker
Interactions.

2. Integration of PhenoCode Signature Panel
with Naveni Proximity Ligation Assay

Tonsil tissue and biopsies from patients with mucosal head
and neck squamous cell carcinoma (HNSCC) enrolled In
Immune checkpoint inhibitor therapies were phenotyped
using method Iintegration of Naveni PD-1/PD-L1 proximity
ligation assay (PLA) with the flexible high-plex PhenoCode
Signature Immune Profile Panel (CD3e/CD8/CD68/CD20/
PanCK) (PSP). Formalin-fixed paraffin-embedded (FFPE)
tissues were stained using the Leica BOND® RX™
autostainer, with both assays run In one simple merged
protocol. Imaging and spectral unmixing were performed on
the Phenolmager® HT 2.0 and inForm software, respectively.

Spectrally unmixed PSP/iIsSPLA Iimages were imported into
QuPath and the DAPI channel was segmented with the
Stardist plugin. An ANN pixel classifier was trained on Pan-
cytokeratin-positive areas to generate annotations of tumor
and non-tumor (stromal) areas. Thus, cells belonged to either
a tumor or stroma parent annotation.

The PhenoCode Signature Immune Profile Panel combined
with Naveni I1SPLA reveals the localization of PD-1/PD-L1
Interaction in relation to immune cell types in the TME on
clinical samples, alluding to an Iimproved method for
identifying patient responders.
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3. Method of Technology Integration

The flexible aspect of the PhenoCode Signature Immune Profile Panel -

allows Naveni PD-1/PD-L1 to act as the variable marker. Fully automated 3b

protocol Integration was achieved by undertaking the standard slide esusmee A A

preparation steps (baking, dewax and epitope retrieval) followed by the Step — |
standard Naveni PD-1/PD-L1 protocol. Briefly, the slides undergo A 2 Armpiicaton
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for the remaining antibodies with different Opal dyes. S <) peln
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4. Validation of Technology Integration

The combined assay was Initially validated on tonsil tissue to assess assay
compatibility. (A) Depicts a tonsil germinal center and surrounding tissue. PD-
1/PD-L1 interaction Is detected strongly in the germinal center, as expected. The
addition of the PhenoCode Signature Immune Profile Panel enables the
visualization of the immune landscape in relation to the isPLA interaction. (B-H)
Individual channel breakdowns permit the view of each marker and provide a
clear depiction that correlates certain immune cell localization to the IsPLA signal.
For example, within the germinal center, CD20, CD68 and CD3¢ positive cells
overlap with the interaction signal, hinting their involvement in the checkpoint
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5. Functional Proteomics Unveils Novel Insights into HNSCC with Combined PhenoCode-PLA

5. Pathological complete responder vs non-responders
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6. Multiplexed Immunophenotyping and Functional Interactions: A PhenoCode-isPLA Approach

Combining Akoya’s PhenoCode Signhature Immune Profile Panel with Navinci's in situ PLA assay has the potential E
to reveal novel insights into the intricate cell-to-cell interactions between immune cells, and between immune cells
This combination approach can broaden our understanding of the HNSCC TME by

T cell PLA ratio

response, and proportions within the
whole tissue, tumor only, or stroma only
are shown independently.

and tumor -cells.
deciphering immune cell composition, spatial interaction, and functional proteomics of these interactions at a
molecular level.

Akoya Biosciences, Inc., 100 Campus Drive, 6t Floor, Marlborough 01752, MA USA (855) 896-8401 www.akoyabio.com



http://www.akoyabio.com/

	Slide 1

