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tatement of the Problem: Despite significant advancements in molecular biology and genomics, current approaches to
S biomarker discovery and drug response prediction often overlook the critical importance of spatial context within tissues.
Traditional biomarker analyses typically involve bulk tissue profiling, which averages out the molecular characteristics of
diverse cell populations and their microenvironments. This lack of spatial resolution can lead to an incomplete understanding
of disease mechanisms, missed opportunities for identifying novel biomarkers, and suboptimal predictions of therapeutic
efficacy. Moreover, the complexity of tissue architecture and cellular interactions, particularly in diseases like cancer, where
the tumor microenvironment plays a pivotal role in disease progression and treatment resistance, remains inadequately
addressed by conventional methodologies. There is an urgent need for innovative approaches that can integrate spatial
information into biomarker discovery processes, enablinga more nuanced understanding of disease biology and enhancing the
precision of drug response predictions. Methodology & Theoretical Orientation: Recent innovations in spatial transcriptomics,
proteomics, and imaging techniques have revolutionized the field. High-resolution imaging combined with molecular profiling
allows for the simultaneous analysis of multiple biomarkers within their native spatial context. We will present case studies
demonstrating the utility of spatial biomarkers in identifying disease subtypes, predicting drug responses, and personalizing
treatment strategies. Findings: Spatial biomarker analysis has provided novel insights into the tumor microenvironment,
immune cell interactions, and heterogeneity within tissue samples. These insights have led to the identification of previously
unrecognized biomarkers and have improved the prediction of drug efficacy and resistance. Our findings indicate that spatial
biomarkers can significantly enhance the precision of biomarker-driven therapies, particularly in oncology. Conclusion &
Significance: The integration of spatial biomarker technologies into biomarker discovery pipelines and drug response studies
holds great promise for advancing personalized medicine. By maintaining the spatial context of biomolecules, researchers
can uncover new therapeutic targets and develop more effective, tailored treatments. This presentation will highlight key

advancements in the field and discuss future directions for spatial biomarker research.
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