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EXAMINATION OF VIRAL PEPTIDE-TARGETED NANOPARTICLES ON A CULTURE MODEL OF THE BLOOD-BRAIN BARRIER
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Drug delivery to the central nervous system is challenging because of the blood-brain barrier
(BBB), which is composed of endothelial cells of brain capillaries. Nanoparticles (NPs) are
promising new tools to increase the transfer of drugs across the BBB. The advantage of
vesicular NPs is that they increase the penetration of cargo molecules across biological barriers
and by decorating their surfaces with appropriate ligands they are suitable for targeted drug
delivery. The aim of this study was to develop an innovative targeted vesicular NP that crosses
the BBB and may act as a brain shuttle for therapeutic molecules. We investigated the ability of
PepH3, a BBB shuttle peptide isolated from the capsid protein of Dengue virus alone, and as a
targeting ligand of NPs to elevate cargo uptake and penetration across our well-characterized
rat primary cell-based co-culture model of the BBB. In our experiments, we used
Quasars7o-labeled PepH3 and prepared PEGylated PepH3-targeted NPs loaded with the
fluorescent protein mCherry as cargo. The physico-chemical properties of NPs, such as particle
size, polydispersity index and surface charge were measured by dynamic light scattering. The
effect of PepH3 alone and PepHa-targeted NPs on the viability of primary rat brain endothelial
cells (RBECs) was monitored by impedance measurement. The cellular uptake of PepH3 and
PepH3-targeted NPs were visualized by confocal microscope. We investigated the entry of the
peptide and peptide-targeted nanovesicles into cells and their penetration across the culture
model of the BBB with fluorescence spectrophotometry. The mean diameter of untargeted and
PepH3-targeted particles was 114 nm and 164 nm, respectively. The NPs have slightly negative
surface charge and relatively narrow size distribution. The encapsulation efficiency of mCherry
cargo was around 10% in both cases. PepH3 had no effect on the viability of RBEC and was
rapidly taken up by RBEC cells supported by the visualization and cellular uptake studies. PepH3
peptide alone had high penetration across the BBB model compared to marker molecules. The
mCherry cargo loaded in PepH3-targeted NPs showed significantly higher entry into the cells
compared to non-targeted NPs, but the penetration of PepH3-targeted NPs across the BBB
model was lower than the non-targeted group. We are further investigating PepH3, as a shuttle
peptide for targeted drug delivery across the BBB using therapeutic biomolecules.

This work was funded by NKFIH (2018-2.1.15-TET-PT-2018-00013). A.S. was supported by
UNKP-21-2-5ZTE-364 New National Excellence Program of the Ministry for Innovation and
Technology. SV. was supported by Premium Postdoctoral Research Program
(Premium-2019-469). M.M. was supported by NKFIH (PD 138930), the Gedeon Richter Plc
Centenarial Foundation and “National Talent Program” (NTP-NFTO-21-B-0228). G.P. was
supported by the Szeged Scientists Academy (FEIF/646-4/2021-ITM_SZERZ) and
UNKP-21-3-405.
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Cellular toxicity: impedance
measurement

Cellular uptake: visualized by
confocal microscope; quantified
by fluorescent spectrophotometry
Permeability: measured by
fluorescent spectrophotometry
NPs (niosomes): non-ionic
surfactant and cholesterol-based
vesicles

Characterization of NPs: size,
polydispersitiy index, zeta
potential, encapsulation efficiency

N 114.00 + 1.23 0.25 -6.81+0.44 2.84

N-PepH3 164.93 +2.23 0.28 -6.42+0.25 6.01
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