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Introduction

Ll Parkinson’s Disease : A growing global health challenge
Number of people with

Parkinson’s disease symptoms Parkinson’s disease globally 1976 'I' ‘I

Ty
= i
g
LI TITTITYY

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

Stooped posture

Back rigidity
W 4 — Forward tilt of trunk

Reduced arm swing

N
%,,,,_, Hand tremor

Flexed elbows -
and wrists \

Tremors

in the legs Slightly flexed

hip and knees

~ Shuffling, short
stepped gait

1990 2015 2040
CRS =7

ANNUAL MeeTine PHILADELPHIA, PA
& EXPOSITION JULY 13-18, 2025




Introduction

(W Death or damage of dopamine neurons

Dopamine
neuron

ECILURT Y IEEERI(MB)) is a progressive neurogenerative disorder
resulting from the death of dopaminergic neurons in the substantia nigra.

@ Single a-synuclein molecules bind together in a doughnut shape

@ They insert into the plasma membrane and form a pore

Vazquez-Vélez, G. E., & Zoghbi, H. Y. Annual review of neuroscience 2021 44(1):87-108
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Introduction

1 Exosome: Mediator of Cell-to—Cell communication

FOCUS |‘PERSPECT|VE
e Mediator of Cell-to-cell Communication

Specificities of secretion and uptake of exosomes
Exosome components

and other extracellular vesicles for cell-to-cell ik _
communication . ) ” @ """"""" '
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The ability of exosomes to transfer cargo from donor to acceptor cells, thereby triggering phenotypic changes in the latter, has Raclplont col - )/n Membrane protein
mes ; go fror  acceptor cells, gerin ;

{~v—e Lipid bilayer

Cell-like membrane

lar vesicles in terms of their biogenesis and functions remains ill-defined. Here, we discuss the current knowledge on the speci-
ficities of exosomes and other types of i Hhair roles as i agents of cell-to-cell m—ch 4
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Extracellular vesicles
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L Apoptotic body : 1 pm ~
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Mathieu, Mathilde, et al. Nature cell biology 2019 21(1):9-17
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Introduction
1 Stem cell-derived exosomes
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Functional Extracellular Vesicles for Regenerative Medicine
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Kim, Han Young, et al. Small 2022 18(36):2106569
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Introduction

In vivo Biodistribution of exosomes

Contents lists available at ScienceDirect

Journal of Controlled Release m

journal hamapage: www.slsavier.com/locate/jconral

&, Journal of
g) Extracellular Vesicles

ORIGINAL RESEARCH ARTICLE
Extracellular vesicle in vivo biodistribution is determined
by cell source, route of administration and targeting

PEGylated and targeted extracellular vesicles display enhanced cell @m;-sm.k
specificity and circulation time

S.AA. Kooijmans *, LAL Fliervoet b R.van der Meel *<, M.H.AM. Fens , HF.G. Heijnen®,
P.M.P. van Bergen en Henegouwen 'l, P. Vader *, R.M. Schiffelers **

A) B) C)
Extracellular vesicles (EVs) are increasingly being recognized as candidate drug delivery systems due to their 20000- 80 = o HEK293T HEK293T MSC  PBS
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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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Introduction

1 Dopamine receptor targeting

molecules

Article

A Complete Assessment of Dopamine Receptor-
Ligand Interactions through Computational Methods

Beatriz Bueschbell (©, Carlos A. V. Barreto {2, Anténio J. Preto 2, Anke C. Schiedel !

Irina S. Moreira 23*

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

haoaande in theo nrthoactarie hindina noelket
qul LA IR R AV RS RAV e A R AR Wi R AV | ] | Iu PU\J[\\/L

T
+la P PP P An-alatiaet £
UTIc airuiiiatic mmmerouuniTtant, CUTTISIoury Ul

6.48Trp, 6.51Phe, 6.52Phe and 6.55His/Asn
was reported to trigger the activation of the
dopamine receptor.
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Figure 2. Key residues for molecular docking of Dopamine to DR models. Residues were designated

in bold and colored in cyan, TMs in bold and italic. This set-up was kept for Figures S3-S7 and highly
corresponds to the definition of the binding pocket of Floresca and Schnetz [47]. The area of the

orthosteric and secondary binding pockets were colored and violet, respectively.

Bueschbell, Beatriz, et al. Molecules, 2019 24(7):1196
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Strategy

YA Surface Engineering Strategies
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P b X . .
?/- ac ¢ The carboxyl groups Sulfo-NHS ester Dopamine-functionalized
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Result
3 Characterization of D—EXO
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¥ Neuronal delivery of D—EXO /n vitro
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Result

¥ Neuronal delivery of D—EXO in vivo
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Result

3 Therapeutic efficacy of D-EXO
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Result

3 Neuroprotective effect of D—EXO via autophagy induction
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3 Neuroprotective effect of D—EXO via autophagy induction
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Summary

4 Summary of D—EXO strategy in Parkinson’s Disease

L g F
Can Exosomes be directed to dopamine receptors for specific delivery? g’” (,"" o
N 9
S < _ o
Erslgi';fz(r:i?lg EDC/Sulfo—NHS coupling — Dopamine conjugation onto ADSC-EXO |— Maintained exosome structure €D9
CD63

ADSC-EXO D-EXO

Neuronal delivery of D-EXO in vitro = Uptake t in neurons (MAP2+), blocked by dopamine receptor antibodies j—

Hygh T
Neuronal delivery of D-EXO in vivo = Brain accumulation t (1.75x) }— .-
---l-.mw

Relalive fluorescence
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o m & @ o
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B D-EXO

D-EXO_ ADSC-EXO Free -dye
Pl
3

Improved motor function
v D-EXO represent a promising strategy for targeted and disease—modifying therapy
Autophagy induction a@-Syn aggregation | in Parkinson’s disease by harnessing autophagy induction through dopamine
receptor-mediated delivery.
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Thank you for listening
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