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INTRODUCTION
• Extracellular vesicles (EVs) are nano-
sized (30–1000 nm), lipid bilayer–enclosed
particles secreted by most cell types,
carrying proteins, lipids, and nucleic acids
that reflect the physiological or pathological
state of their cells of origin [1].

• Neuron-derived EVs (NDEVs) provide a
minimally invasive window into central
nervous system activity and are a promising
source of blood-based biomarkers for
neurodegenerative diseases; however, their
selective isolation and characterization
remain technically challenging [2]. In
particular, there is an urgent need for the
identification and characterization of more
specific surface markers for the isolation of
NDEVs [3].

• Glutamate receptor 2 (GluR2) is
selectively expressed in neurons and
therefore could be a more neuron-specific
marker than other reported markers for the
isolation of NDEVs from blood samples [4].

Figure 1. Tissue expression profile of GRIA2 (GluR2) obtained from the Human Protein
Atlas, demonstrating enriched expression in the central nervous system.

METHODS

Figure 2. Workflow for immunocapture and characterization of NDEVs.

RESULTS

Figure 4. Fold enrichment of the neuron-specific intracellular markers SNAP25 and 
proBDNF relative to isotype IgG controls in NDEVs isolated using different neuronal
surface markers.

Figure 5. Antibody arrays of GluR2-immunocaptured NDEVs and IgG2 isotype control. 
Pink: EV markers, blue: neuronal markers,  red: cellular debris marker, grey: blank and 
positive control (PC).

CONCLUSION

• Our results indicate that GluR2 is a more
neuron-specific marker for the isolation of
NDEVs from blood compared to other
widely used neuronal surface markers,
including NCAM1, L1CAM and ATP1A3.

• In addition, GluR2 also results in a
comparatively higher yield of NDEVs from
blood, likely due its high expression levels
in neuronal tissue.
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Figure 3. Nanotracker analysis-based characterization of NDEVs isolated using 
antibodies against GluR2, L1CAM, ATP1A3, and NCAM1 . Left: particle concentration 
(particles/mL). Right: size mode (nm).
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Figure 6. Immunogold Transmission Electron Microscopy (TEM) analysis of total EVs 
and GluR2-immunocaptured NDEVs. Upper panels show CD9-positive total EVs, 
while lower panels demonstrate GluR2-positive NDEVs and co-localization of CD9 
and GluR2. Scale bars = 100 nm.
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