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INTRODUCTION

Spatial  biology technologies are transforming
translational oncology by enabling high-resolution
characterization @ of tumor—-immune  ecosystems.
However, the clinical utility of spatial biomarkers remains
limited by a lack of standardized, qualified panels
capable of generating reproducible and decision-
enabling data across studies.

To address this gap, we developed a framework for the
qualification of translational spatial biomarker panels
designed to support drug development and clinical trial
biomarker strategies. By integrating multiplex
immunofluorescence, digital pathology, and Al-assisted
Image analysis, our objective was to establish
reproducible  workflows capable of generating
biologically relevant and analytically robust spatial
biomarkers suitable for translational oncology
applications.

METHOD

FFPE oncology tissues were analyzed using a qualified
multiplex immunofluorescence workflow integrating
digital pathology and Al-assisted image analysis. The
qualification strategy included antibody optimization,
multiplex signal balancing, specificity assessment using
Isotype controls, image acquisition standardization,
segmentation quality control, and reproducibility
assessment across operators and runs.

Spatial feature extraction pipelines were developed to
quantify tumor—immune organization and generate
biologically interpretable metrics suitable for translational
biomarker development.

CONCLUSIONS

Qualified spatial biomarkers panels reproducibly
captured biologically relevant tumor-immune spatial
phenotypes.

Standardized multiplex workflows enabled robust
generation of quantitative spatial metrics associated
with pharmacodynamic-relevant biology.

This framework provides a foundation for predictive
tissue profiling, translational biomarker development,
and future spatially informed clinical trials strategies.
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, _ _ _ Figure 2. Biologically Relevant Multiplex Spatial Profiling
To develop and qualify translational spatial biomarker

panels capable of reproducibly characterizing tumor-
Immune architecture and generating quantitative spatial
metrics associated with pharmacodynamic-relevant
biology in oncology drug development.
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(Specificity, Reproducibility) Comprehensive analytical qualification was performed to ensure
specificity, robustness and reproducibility of the multiplex spatial
workflow.
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A mechanistically driven Tumor-Immune Spatial Fingerprint panel captures multiple biological axes within a single FFPE tissue section.
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Figure 4. Quantitative Spatial Output

The qualified panels enable the extraction of biologically relevant
spatial metrics associated with pharmacodynamic-relevant tumor-

Immune biology .
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