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BACKGROUND

Alzheimer’s disease (AD) is characterized by changes in core 

neuropathologies including amyloid, tau, neurodegeneration (ATN) that 

are reflected in established blood biomarkers and track with clinical 

changes. Mild cognitive impairment (MCI) is a transitional stage to 

dementia, oftentimes AD. However, peripheral cell-specific molecular 

signatures and their association with AD/MCI-related phenotypes remain 

poorly characterized. In this study, we used computational deconvolution 

methods to assess the association of cell-type specific gene expression 

levels with AD/MCI-related phenotypes. 

METHODS

We analyzed bulk blood transcriptome data from the Mayo Clinic Study 

of Aging (MCSA) and Alzheimer's Disease Neuroimaging Initiative (ADNI). 

• Deconvoluted cell proportion and cell type specific gene expression1

• Tested association between cell proportion or cell type specific gene 

expression and AD/MCI-related phenotypes including clinical 

diagnosis, cognitive, and neuroimaging measures 

• Performed meta-analysis of associations across two cohorts

• Conducted gene ontology analysis to assess the enriched biological 

pathways for significantly associated genes.
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Figure 2. Transcript levels in specific blood cell types are significantly associated with AD/MCI diagnosis, cognitive and 
neuroimaging phenotypes. There are statistically significant associations (FDR < 0.05) between gene expression levels and 

phenotypes in each cell type. T cells, including CD4+ T, CD8+ T, and gd T cells, have the greatest number of significant associations. 

AVLTD, Rey Auditory Verbal Learning Test 30 min delay; LMDR, Logical Memory Delayed Recall; CF, Category Fluency; BNT, 
Boston Naming Test; TMB, Trail Making Test B; MEM, memory; LAN, language; EXF, executive function; VSP, visuospatial function; 

CDR-SB, Clinical Dementia Rating – Sum of Boxes; CDR-GS, Clinical Dementia Rating – Global Scores; HV, hippocampal volume; 

MCH, microhemorrhages; WMH, White matter hyperintensities; neg, negative; pos, positive.

RESULTS

Figure 1. Blood cell proportions associate with AD/MCI diagnosis,  
cognitive and neuroimaging phenotypes. Proportion of myeloid cells is 

significantly associated with worse phenotypes while that of CD4+ T cells with 

better phenotypes. ^ p value < 0.05 and * FDR < 0.05

We identified peripheral cellular transcriptional 

levels of genes associated with AD/MCI 

phenotypes. These blood cell type specific genes 

are enriched in important biological pathways, 

revealing potential disease mechanisms in AD 

especially involving subsets of T cells. These cell-

specific transcriptional perturbations may serve 

as potential therapeutic targets and biomarkers 

for AD/MCI and cognitive decline. 

Figure 3. Gene Ontology analysis provides 
biological insights from T cell gene expression 

levels that are significantly associated with 

AD/MCI phenotypes. (A) In CD4+T cells, genes 
associated with better cognition are enriched in 

mitotic cell cycle and leukocyte regulation while 

those with worse cognition were enriched in 
phagocytosis and embryo development (p value < 

0.05). (B) In CD8+T cells, genes associated with 

better cognition are enriched in apoptotic signaling 
and tRNA metabolic process while those associated 

with worse cognition are enriched in cell 

development and endosome organization. (C) In gd 
T cells, genes associated with better cognition are 

enriched in purine metabolism while those 

associated with worse cognition are enriched in 
protein dephosphorylation/ubiquitination.
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