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FUTURE DIRECTIONS
• Determine EVs cargo responsible for SGs 

modulation
• Evaluate impact on protein aggregation
• Assess impact on animal models of ALS/FTD
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MSC-derived EVs regulate SGs dynamics in vitro and distribute to the 

brain following intranasal administration

A. MSC EVs isolation and characterization

B. In vitro stress granule assay

C. In vivo biodistribution

A. MSC EVs successfully isolated and internalized by SH-SY5Y cells

B. MSC EVs inhibit SGs formation in vitro

C. EVs distribute to brain following intranasal administration
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Cellular uptake (confocal microscopy)

Blue : DAPI 

Green : α-tubulin

Red : AF594-

conjugated EVs
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Sodium arsenite induce SGs formation
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Effect of EVs on SGs formation

Key findings:
 EVs reduced SG-positive cells
 EVs altered SGs number and 

size, suggesting modulation of 
SGs dynamics

Radiochemical yield

Ex vivo biodistribution (gamma counter)

Key findings:
 EVs were successfully conjugated with THP for stable Ga68 

radiolabelling
 EVs rapidly detected in the brain following intranasal 

administration

MSC-derived EVs regulate SGs dynamics induced by oxidative stress 

Intranasal delivery enables EVs to rapidly reach the brain

EVs hold therapeutic potential for neurodegenerative diseases

Ga⁶⁸ successfully chelated to THP-
functionalized EVs surfaces, with no 

detectable free Ga⁶⁸
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SGs formed as early as 30 min after exposure to 0.5 mM 
sodium arsenite
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Illustration of EV-THP 
chelating Ga⁶⁸

THP: Tris(hydroxypyridinone)
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Cellular uptake (flow cytometry)
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• Stress granules (SGs) are membraneless ribonucleoprotein assemblies 

that form in response to cellular stress to regulate mRNA translation and 

proteostasis

• SGs may seed protein aggregation such as TDP-43 that are linked to 

neurodegenerative diseases including ALS (amyotrophic lateral sclerosis)

• Mesenchymal stem cells (MSCs) are known for their regenerative and 

tissue repair properties, with growing evidence suggesting that these 

therapeutic effects are mediated by their extracellular vesicles (EVs).

• By modulating cellular stress responses, MSC EVs may represent a 

promising therapeutic strategy for neurodegenerative diseases

Cellular oxidative 
stress

Induces SGs formation 
(G3BP1 condenses into 
granules)

Prolong stress promotes persistent SGs and 
protein aggregation (TDP-43 aggregation)

Contributes to neurodegenerative 
diseases (e.g. ALS)

CD81 Modulate SGs dynamic

Reduce protein 
aggregation

Distribute to brain
< 150 nm size

CD9

CD63

Stress 
granules


	Slide 1

