[ Downloaded from shefayekhatam.ir on 2025-11-05 ]

[ DOI: 10.29252/shefa.8.2.72 ]

yaq )LQ'.’ 90 o)Lo..f; (omia® 0)90

Construction of Cationic Virosome Derived from Vesicular Stomatitis Virus as a Promising
Candidate for Efficient Gene Delivery to the Central Nervous System

Delaram Ahmadi!, Mohsen Zargar!", Mohammad Reza Zolfaghari', Monireh Kazemimanesh?, Amir Ghaemi**

"Department of Microbiology, Qom Branch, Islamic Azad University, Qom, Iran

Department of Virology, Pasteur Institute of Iran, Tehran, Iran

*Department of Influenza and other Respiratory Viruses, Pasteur Institute of Iran, Tehran, Iran

Article Info:

Received: 21 Nov 2019 Revised: 10 Dec 2019

ABSTRACT

Introduction: Nowadays, one of the barriers of gene therapy in the treatment of the CNS
diseases is the lack of proper and safe carrier systems to cross the blood brain barrier (BBB).
Virosomes are virus like particles which can be used in brain if made from neurotropic viruses.
The aim of the study was to construct cationic virosomes derived from vesicular stomatitis
virus using dialyzable short chain phospholipid (DCPC) and cationic lipid (DOTAP) in-
vitro. Materials and Methods: The vesicular stomatitis virus was propagated in Vero

cell line. Subsequently, the harvested virus was concentrated and purified using ultrafiltration
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and ultracentrifugation and finally, the virosome was synthesized by DCPC detergent and

the addition of cationic lipid. Particle size distribution of virosome nanoparticles, cellular

cytotoxicity and glycoprotein of vesicular stomatitis virus (VSV-G) were determined by

measuring dynamic light scattering using zetasizer, MTT assay and sodium dodecyl sulfate

polyacrylamide gel electrophoresis (SDS-PAGE), respectively. Results: The harvested

viruses were concentrated and purified by ultrafiltration and ultracentrifugation and the final
concentration was 0.8 mg/ml. The cationic virosome mean size was 186.6 nm and, the cell
viability was significantly decreased after 48 hours of treatment with different concentrations
of virosome compared to the control group. The VSV-G protein with molecular weight of 63
kDa was approved by SDS-PAGE. Conclusion: The use of DCPC is an efficient method
for solubilization and reconstruction of vesicular stomatitis virus envelope and does not alter
the surface VSV-G. Due to the VSV-G protein and its wide range cell tropism, this cationic
virosome can also be a promising candidate for crossing the BBB in order to efficient gene

delivery and therapy of CNS diseases.
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