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Insights Into The Shared Genetic Architecture Of Alzheimer’s Disease And 
Diabetes-related Metabolic Biomarkers

Take away: Alzheimer’s Disease and diabetes-related metabolic traits are genetically interconnected through shared 
genes and biological pathways, despite no evidence of direct causality.

• Epidemiological studies consistently report an association between 
Alzheimer's disease (AD) and diabetes [1]. 

• Diabetes-related metabolic biomarkers, including glucose and insulin-
related traits, have been implicated in AD susceptibility and 
progression [2-3]. 

• The genetic and biological mechanisms underlying the relationship 
between AD and metabolic dysfunction remain unclear [4]. 

Aim

Investigate the shared genetic architecture between AD and diabetes-
related metabolic traits to uncover common biological mechanisms.
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Figure 1: Study design and analytical workflow
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Figure 2: Global genetic correlation between AD and diabetes-related metabolic 
traits by Linkage disequilibrium score regression (LDSC). 

Figure 3: Loci contributing to the genetic correlation of AD with diabetes-related 
metabolic traits by local analysis of variant association (LAVA). Both positive and 

negative local genetic correlations were observed, indicating region-specific shared 
genetic influences between AD and metabolic traits. 

Figure 4: Identification of genome-wide significant shared genes between AD 
and diabetes-related metabolic traits through gene overlap analysis. 

Figure 5: Pathway enrichment network of shared genes between AD and diabetes-
related metabolic traits. Major clusters correspond to lipid metabolism/lipoprotein 
particle pathways and MHC class II antigen presentation, highlighting interactions 

between metabolic and immune processes

• No evidence for a causal relationship between AD and 
metabolic traits. 

• Significant shared genetic architecture was observed 
between AD and glucose-, insulin-, and HbA1c-related traits. 

• Genome-wide significant shared genes suggest common 
biological pathways. 

• Pathway enrichment implicated lipid metabolism and 
immune signalling/antigen presentation as key shared 
mechanisms. 

• Validate findings in larger, independent cohorts. 
• Explore functional and cell-specific mechanisms. 
• Assess biomarkers for diagnostic and therapeutic 

potential. 
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