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Abstract: 

Understanding the architectures and connections of cells is crucial for investigating how biological 

systems function and dysfunction. Yet, our current tools fall short in capturing the intricate details of 

individual cells within the broader human organ-scale system. To tackle this obstacle, we have created 

a comprehensive engineering platform that can simultaneously capture spatial, molecular, 

morphological, and connectivity information from individual cells within the intact slab-scale human 

brain tissues. This platform integrates innovative chemical (mELAST tissue-hydrogel processing), 

mechanical (MEGAtome slicing), and computational (UNSLICE pipeline) techniques. We showcased the 

groundbreaking potential of our platform by examining Alzheimer's disease pathology across multiple 

scales and demonstrating the ability to map neural connectivity in the human brain in a scalable 

manner. 
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