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Meghna Dabur
Umniversity of Porto
Fluorinated molecules and Nanotechnology for Alzheimer's disease therapy

Rong Fang

Ludwig Maximilian University of Munich

A Project on Prediction of Post Stroke Cognitive Impairment Using Meurcimaging
Markers

Zsafia Flora Nagy
Umniversity of Szeged
Comprehensive genetic analysis of a Hungarian amyotrophic lateral sclerosis cohort

Bernat Nogradi

Umniversity of Szeged

Age-related degeneration of the motor system: from the motor end plate to the spinal
cord

Gergd Porkolab, Anikd Szecsko

Umniversity of Szeged

Alanine-glutathione dual-targeted nanoparticles enhance cargo delivery across the
blood-brain barrier and into target cell types in the brain

Reéka Tath

University of Szeged

Cerebral edema induces simultaneous depolarization in response to anoxia
Jehan Waeytens

Paris-Saclay University

How to investigate isolated amyloid fibrils at the nanoscale: ir nanospectroscopy
challenges and prospects

Hussein Akel
Umniversity of Szeged
S5LNs VS PEMNs in Mose-to-Brain Delivery of a Model Drug of Alzheimer's Disease

univers

28 September 2020 (MONDAY)

L]
: IR PORTO
P‘AHIS-E#CI.#I‘}E an HUNGARY -UHI\’LINW.DE |

G PORTS Lumm Lsrsesmy



Gergd Porkolab (PhD student), Faculty of Science and Informatics, University of Szeged
Aniké Szecsko (MSc student), Faculty of Science and Informatics, University of Szeged

Alanine-glutathione dual-targeted nanoparticles enhance cargo delivery across the blood-
brain barrier and into target cell types in the brain

Introduction: The treatment of neurological diseases is hindered by inefficient drug delivery across the blood—
brain barrier (BBB). A promising strategy to increase the brain penetration of drugs is to encapsulate them into
nanoparticles that target highly expressed transporters at the BBB. Our aim was to design nanoparticles that
can both cross the BBB and interact with multiple brain cell types to reach their therapeutic targets.
Methods: Vesicular nanoparticles were prepared with a protein cargo (EBA, 67 kDa or mCherry, 27 kDa) and
functionalized with the combination of alanine and glutathione as targeting ligands. Nanoparticles were
characterized by their size, surface charge and shape by dynamic light scattering and atomic force microscopy.
We monitored the effects of nanoparticles on the viability of cultured brain endothelial cells, pericytes,
astrocytes and neurons by a real-time, impedance-based cell analysis. We utilized fluorescent
spectrophotometry and confocal microscopy to quantify and visualize cargo taken up by these cell types. To
test the mechanism of uptake, inhibitors of cell metabolism and endocytosis were used.

Results: Alanine-glutathione dual-targeted nanoparticles enhanced cargo delivery into all brain cell types
tested compared to non-targeted particles. The cellular uptake of nanoparticles was energy-dependent and
was partially mediated by endocytosis. Dual-targeted nanovesicles also increased cargo delivery into
astrocytes after crossing layers of brain endothelial cells and pericytes in a co-culture model of the BBB.
Conclusion: Our data indicate that alanine-glutathione dual-labeling of nanoparticles can potentially be
exploited to deliver drugs, even biopharmacons, across the BBB and into therapeutically relevant cell types in
the brain.

Keywords: blood—brain barrier, drug delivery, nanoparticle, brain endothelial cell, pericyte, astrocyte, neuron,
alanine, glutathione

Grant support: G.P.: Szeged Scientists Academy under the sponsorship of the Hungarian Ministry of Human
Capacities (EMMI:11136-2/2019/FIRFIN); New National Excellence Program (UNKP-20-3-SZTE-482); S.V.:
Premium Postdoctoral Research Program (PREMIUM-2019-469)of the HAS

Supervisors:

Prof. Maria Deli scientific advisor, Institute of Biophysics, Biological Research Centre

Dr. Szilvia Veszelka senior research fellow, Institute of Biophysics, Biological Research Centre
Dr. Maria Mészaros assistant research fellow, Institute of Biophysics, Biological Research Centre
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The first prize was awarded

to
Gergo Porkolab and Aniko Szecsko

EUGLOH Annual Student Research Conference
September 28™ — 30™ 2020

Session: Ageing and dementia as a global health challenge

Organized by University of Szeged (Hungary)

with the participation of invited speakers from the member universities of the ELGLOH
alliance:

Ludwig-Maxzimilians University Monchen (Germany)
Lund University (Sweden)
University of Porto (Portugal)
Université Paris-Saclay (France)
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