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Abstract

Background: Neuroinflammation plays a major role in neurodegenerative diseases,

including Alzheimer’s disease (AD). In this context, accumulating evidence suggests

that systemic inflammation and the infiltration of immune cells into the brain

contribute to disease progression. Individuals with Down syndrome (DS) have a

lifetime risk of up to 90% for developing Alzheimer’s disease (DSAD), making them

one of the largest populations with genetically determined AD. However, no study has

investigated the role of the peripheral immune system in individuals with DS along the

AD continuum at single-cell resolution.

Objective: We aimed to characterize peripheral blood mononuclear cells (PBMCs)

from individuals with DS across different stages of AD, as well as from cognitively

unimpaired healthy controls, using single-cell RNA sequencing (scRNA-seq). We

correlated our in-depth immune profiling with the levels of core AD biomarkers

(Aβ1-42, Aβ1-40, pTau181, andNfL) measured using the Simoa platform.

Methods: We included 15 cognitively unimpaired healthy controls from the SPIN

cohort and 46 individuals with DS (22 with preclinical AD, 11 with prodromal AD and

13 with AD dementia) selected from the DABNI cohort. PBMCs were isolated using

Ficoll density gradient centrifugation and cryopreserved until library preparation for

scRNAseq and T-cell receptor sequencing.

Results:We anticipate identifying alterations in immune cell subpopulations and gene

expression, as well as changes in cell-cell communication patterns and a signature of

T-cell clonal expansion associated with progression to AD dementia and the presence

of AD pathology, as determined using surrogate biomarkers.
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Conclusions: This is the largest study to date integrating high-throughput single-cell

technologieswithmultimodal biomarker data inDS, providing key insights into the role

of theperipheral immune systemacrossADstages and thepresenceofADpathological

hallmarks, particularly in the unique DS population.


	Abstract

