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Background: Alzheimer’s disease (AD) is clinicopathologically heterogeneous in age at onset, clinical 

syndrome, and corticolimbic distribution of neurofibrillary tangle pathology. We applied targeted 

proteomics to investigate protein differences across clinicopathologic spectrum of AD. 

OBJECTIVES

Adapting NULISAseq to evaluate AD clinicopathologic heterogeneity in postmortem brain
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Figure 5. LC neuronal density across clinical syndromes of CBD. 

RESULTS

METHODS
The Mayo Clinic ADRC was queried for neuropathologically diagnosed AD cases. 13 cases were 

selected with documented age at onset, clinical presentation, and corticolimbic distribution of tangles 

(CLix) selected to represent AD clinicopathologic heterogeneity.  Figure 1. NULISA detection 

of protein targets in brain. 

Workflow and detection of 

protein targets in postmortem 

brain homogenate. 

Performance of individual 

protein targets. Proteins 

detected in greater than 75% 

of samples (>level of 

detection [LOD]) were 

retained for analysis, shown 

in purple. 

1. Examination of proteomic differences across AD clinicopathologic forms

2. Evaluation of proteomic differences across corticolimbic distribution of tau tangles 

Conclusions: Targeted proteomics 

(NULISAseq) revealed proteomic 

differences across the spectrum of AD 

clinicopathologic heterogeneity. Younger 

onset is associated with greater p62, 

ubiquitin and lower NPTX2. Greater 

cortical tangle distribution (lower CLix 

score) is associated with lower NPTX2 and 

greater p62, ubiquitin, and p-tau isoforms ( 

p-tau181 and p-tau231). 

Figure 2. (far left) Forest plot of protein 

expression and age at onset. Expression of 

t-tau, MDH1, NPTX2 are associated with 

older age at onset. Expression of p62 and 

ubiquitin are inversely associated and 

higher in cases with younger onset. 

Figure 3. (left) Forest plot of protein target 

expression and corticolimbic distribution of 

tau tangles. T-tau, NPTX2, and MDH1 are 

associated with higher corticolimbic index. 

p-tau181, p-tau231, p62, and ubiquitin are 

inversely associated with corticolimbic index 

and higher in cases with cortical 

predominant tangle distribution.  

Figure 2. Protein target expression in association with age at onset Figure 3. Protein target expression in association with corticolimbic index

Demographics and Clinical 

Female Sex 5/13 (38%)

APOE Ɛ4 (%) 10/13 (77%)

Age at Onset, y 63 (56,74)

Age at death, y 74 (62,82)

Non-amnestic (%) 6/13 (46%)

Neuropathology

Braak stage VI (V, VI) 

Thal phase 5 (3,5)

Brain weight (g) 1200 (1127,1328)

CLix score 13 (6.7,25)

Note: Data of continuous variables reported as median (interquartile range) for all neuropathologically diagnosed AD cases studied. Abbreviations: CLix= 

corticolimbic index.
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