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Introduction

Parkinson’s Disease : A growing global health challenge
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1990 2015 2040

Parkinson’s disease symptoms

Dorsey, E. Ray, et al. Journal of Parkinson’s disease 2018 8(s1):S3-S8



1
Introduction

Death or damage of dopamine neurons
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Parkinson’s disease (PD) is a progressive neurogenerative disorder 

resulting from the death of dopaminergic neurons in the substantia nigra.

① Single α-synuclein molecules bind together in a doughnut shape

② They insert into the plasma membrane and form a pore

③ This pore allows calcium ions to accumulate in the cell at toxic levels.

Vázquez-Vélez, G. E., & Zoghbi, H. Y. Annual review of neuroscience 2021 44(1):87-108
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Exosome: Mediator of Cell-to-Cell communication

Mathieu, Mathilde, et al. Nature cell biology 2019 21(1):9-17
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Stem cell-derived exosomes

Kim, Han Young, et al. Small 2022 18(36):2106569
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In vivo Biodistribution of exosomes

Kooijmans, S. A. A., et al. Journal of controlled release 2016 224:77-85

Wiklander, Oscar PB, et al. Journal of extracellular vesicles 2015 4(1):26316
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Dopamine receptor targeting

TM5 (5.42Ser, 5.43Ser, 5.46Ser)=(Ser193, 194,

197)

important feature for dopaminergic binding in all 

DRs the serines form hydrogen bonds with 

the catechol hydroxyls of dopamine 

increasing the binding affinity and orienting 

ligands in the orthosteric binding pocket
the aromatic microdomain, consisting of 

6.48Trp, 6.51Phe, 6.52Phe and 6.55His/Asn

was reported to trigger the activation of the 

dopamine receptor.
Bueschbell, Beatriz, et al. Molecules, 2019 24(7):1196
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Surface Engineering Strategies
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Characterization of D-EXO

CD9

CD63

TSG101

Calnexin
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D-EXO (182.2±60.8nm)

ADSC-EXO (183.1±55.3nm)
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Neuronal delivery of D-EXO in vitro
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Neuronal delivery of D-EXO in vivo

Quantification of

fluorescence of brain homogenates
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fluorescence intensity of brains
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Therapeutic efficacy of D-EXO

EXO injection

Pole test Rotarod test Gait analysis
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Neuroprotective effect of D-EXO via autophagy induction
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Neuroprotective effect of D-EXO via autophagy induction
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Summary of D-EXO strategy in Parkinson’s Disease

Can Exosomes be directed to dopamine receptors for specific delivery?

Surface 
Enginering

Neuronal delivery of D-EXO in vitro

EDC/Sulfo-NHS coupling → Dopamine conjugation onto ADSC-EXO CD9

CD63

Maintained exosome structure

Neuronal delivery of D-EXO in vivo
ADSC-EXO

D-EXO

Uptake ↑ in neurons (MAP2+), blocked by dopamine receptor antibodies

Brain accumulation ↑ (1.75x) 
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Autophagy induction

Improved motor function

α-Syn aggregation ↓

Beclin-1, LC3-II, Parkin ↑

D-EXO represent a promising strategy for targeted and disease-modifying therapy
in Parkinson’s disease by harnessing autophagy induction through dopamine
receptor-mediated delivery.



Thank you for listening
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