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The integration of multiplexed tissue imaging into pathology is poised to transform 
our ability to analyze human disease by providing powerful spatial molecular data. 
This talk will examine recent advances in high-plex imaging technologies – such as 
cyclic immunofluorescence (CyCIF), Orion, and emerging three-dimensional (3D) 
modalities – and illustrate how they are expanding our understanding of tumor 
microenvironments, cancer cell biology, and disease progression. By combining 
computational approaches with spatial profiling, we can now develop new biomarker 
discovery pipelines and precision diagnostics that bridge traditional histopathology 
with next-generation digital molecular pathology. Using examples from glioblastoma, 
colorectal, and ovarian cancer studies (including cancer precursor lesions), this 
presentation will highlight how spatial molecular imaging drives insights into tissue 
biology and therapeutic responses. A key focus will be on the clinical integration of 
these technologies, enabling pathologists and oncologists to access to actionable 
molecular and spatial data. The talk will also highlight the critical role of 3D imaging 
of thick tissue sections, which reveals fine structural details – including nuclear 
envelope integrity, micronuclear rupture, and chromatin bridges – often obscured 
in two2D analyses. Although these methods have immediate relevance in oncology, 
they offer broad potential in other disease contexts.Finally, this talk will underscore 
the value of collaborative, multidisciplinary teams – linking pathologists, data 
scientists, and clinicians – to realize the full impact of these innovations. In this 
rapidly evolving era of pathology, the convergence of molecular imaging, artificial 
intelligence, and high-throughput data analysis promises to redefine diagnostics, 
guide therapeutic decision-making, and accelerate precision medicine.


