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INTRODUCTION

Alzheimer's disease (AD) and related dementias are genetically complex and neuropathologically heterogeneous. Although genome-wide association studies (GWAS) have identified numerous risk loci, most
rely on clinical diagnoses, limiting biological specificity and obscuring pathology-specific genetic signals. Neuropathological confirmation remains essential to accurately resolve the genetic architecture of
distinct and co-occurring brain pathologies. To address this challenge, the GADIR project integrates samples from 16 brain banks across Spain and Portugal into a harmonized cohort of approximately 3,500

neuropathologically characterized brains, creating a deeply phenotyped resource for neuropathology-driven genomic studies (Figure 1).
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Fig 1. Overview of the GADIR workflow integrating harmonized neuropathology, genomics and Al-based digital pathology. * GADIR is positioned as a foundational effort to catalyze a broader European initiative.
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