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INTRODUCTION

● Synaptic dysfunction is a central feature 
across neurodegenerative diseases and is 
strongly associated with cognitive outcomes

  
 
● Our understanding of which aspects of 

synaptic functioning are common versus 
distinct across neuropathologies is limited in 
humans

 
  
● How do synaptic proteomics relate to 

neuropathology and cognition in older 
adults?
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Figure 1: Synaptic Cleft (Horizontal)
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Reaction Monitoring (SRM)

RESULTS

Figure 2: Heatmap of regression coefficients (β) for top 15 peptide associations. Alzheimer’s-related 
pathologies show coordinated effects, with NPTX isoforms and MAPK1 highlighting shared and divergent 
patterns.

Figure 3: Intersection of synaptic peptides (nominal p < 0.05) across neuropathology outcomes and cognition. Tau and amyloid showcase 
the largest number of raw associations.

Figure 4: Incremental variance in global cognition explained by neuronal pentraxin. Findings indicate that a 
small subset of NPTX isoforms (NPTX2_4, NPTX2_5, NPTX1_3, and NPTX2_6) provides non-redundant 
information about cognitive performance beyond standard neuropathological measures.

Figure 5: Intersection of nominally significant synaptic peptides (p < 0.05) across outcomes. 

HIGHLIGHTS

● Early AD Hallmark: Synaptic dysfunction is an early, 
central characteristic of Alzheimer's disease

● Unique LBD Signatures: Lewy Body Disease showed 
most etiology-specific synaptic peptide profile among 
non-AD pathologies examined

● Attenuated Non-AD Signaling: Signal outside AD 
pathways (TDP-43/Vascular) shows smaller synaptic 
associations

 
● Drivers of Cognitive Resilience: A subset of four 

neuronal pentraxin proteins explains significant cognitive 
variance independent of demographic covariates and 
neuropathology

 
● Pathology-Agnostic Therapeutics: These highly 

conserved, pathology-agnostic synaptic pathways 
highlight promising broad-spectrum therapeutic targets
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