
Genome-wide 

association studies 

(GWAS) of Alzheimer’s 

disease (AD) have 

identified 75 risk loci; 

however, how variants in 

these loci confer risk 

remains largely elusive. 

We have recently 

developed an approach 

to identify functional 

GWAS risk variants that 

show differential allelic 

chromatin accessibility, 

i.e., allele-specific open 

chromatin (ASoC) in 

human iPSC-derived 

neurons. Here, with a 

relatively large sample 

size and in more iPSC-

derived cell types 

including neurons, 

microglia and astrocytes, 

we first analyzed ASoC 

to evaluate for AD 

GWAS risk enrichment. 

We found that the 

noncoding AD risk SNP 

rs1532278 at the 

Clusterin (CLU) locus 

showed strong ASoC in 

hiPSC-derived  neurons, 

but not in microglia and 

astrocytes. 

Alzheimer’s Protective CLU Allele Modulates Neuronal Excitability Via Lipid-droplet 
Neuron-glia Communication

❖ Conclusion
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Genome-wide association studies (GWAS) of Alzheimer’s disease (AD) have identified a 

plethora of risk loci. However, the disease variants/genes and the underlying mechanisms 

remain largely unknown.  For a strong AD-associated locus near Clusterin (CLU), we tied 

an AD protective allele to a role of neuronal CLU in promoting neuron excitability through 

lipid-mediated neuron-glia communication. We identified a putative causal SNP of CLU 

that impacts neuron-specific chromatin accessibility to transcription-factor(s), with the AD 

protective allele upregulating neuronal CLU and promoting neuron excitability. 

Transcriptomic analysis and functional studies in induced pluripotent stem cell (iPSC)-

derived neurons co-cultured with mouse astrocytes show that neuronal CLU facilitates 

neuron-to-glia lipid transfer and astrocytic lipid droplet formation coupled with reactive 

oxygen species (ROS) accumulation. These changes cause astrocytes to uptake less 

glutamate thereby altering neuron excitability. Our study provides insights into how CLU 
confers resilience to AD through neuron-glia interactions.

❖ Introduction ❖ Main method

Figure 1: AD risk SNP rs1532278 shows allele-specific open chromatin (ASoC) and cis-regulates CLU expression in iGlut 

❖ Results
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Figure 2: iGlut carrying the AD protective allele of rs1532278 at the CLU locus are more morphologically complex and functionally active 
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Figure 3: Neuronal CLU mediates the AD protective allele effect of rs1532278 on neuron excitability
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Figure 4: Transcriptomic analysis of iGlut-mAst co-cultures highlights the involvement of lipid metabolism
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Figure 5: Neuronal CLU facilitates neuron-to-astrocyte lipid transfer

Figure 6: The AD protective allele of rs1532278 at the CLU locus in iGlut induces LD accumulation and produces more ROS in co-cultured mAst.
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