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Abstract

Background: APOEe4 is the strongest genetic factor for Alzheimer disease (AD). The
risk associated with the APOEe4 allele differs across ancestries with African ancestry
(AF) showing lower AD risk compared to European ancestry (EU). Multiple cell types
and biological processes may be contributing to the differences in APOEe4 risk seen
between AF and EU individuals. To determine the role of mitochondria in the ancestry-
biased different risk, we sought to investigate if mitochondrial processes (MtFx)
associated with AD were influenced by ancestry in AD APOEe4 carriers.

Method: Single nuclei RNA sequencing (snRNA-seq) was performed on frontal cortex
from 17 homozygous AD APOEe4 carriers with either EU Local Ancestry (EU-LA;
N = 10) or AF Local Ancestry (AF-LA; N = 7). Data were analyzed by comparing
gene expression differences in AF vs EU samples. MitoXplorer was used to identify
differential mitochondrial processes, while REACTOME facilitated the building of
regulatory networks.

Result: Cells highly expressing APOE like astrocytes, microglia, and vascular
leptomeningeal cells (VLMCs) show an increased expression of both nuclear and
mitochondrial encoded mitochondrial (MT) genes in EU-LA vs AF-LA samples.
Specifically, we observed an increase in expression of pro-apoptotic, oxidative
phosphorylation, and mitophagy MT-genes in EU samples. We identified the
transcriptional regulator PPARG as a likely mediator of APOEe4 effects in these

cells.
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Conclusion: Our ancestry-specific analysis of snRNA-seq in AD provides a unique
overview into the underlying changes in mitochondrial processes in APOEe4 AD
carriers. This study suggests that ancestry differences in mitochondrial processes
might underly the AD risk difference observed for EU and AF populations. Whether
these transcriptional differences in mitochondrial gene expression are associated with
the higher levels in APOE expression seen in EU individuals is still unknown but subject

of future research.
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