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Statement of the problem: Nanoparticles are studied as potential nanocarriers for directed cell/tissue delivery of therapeutic
or diagnostic compounds. However, their utilization could be limited by various factors. One of the up-to-date scientific topics
is a formation of protein/biomolecule corona that influences the nanoparticle behavior in physiological conditions, especially
the targeting capacity of nanoparticles.

Purpose: The purpose of this study is to prepare viral nanoparticles that could selectively interact with cancer cells without
being restrained by the formation of protein corona. Viral nanoparticles (VNPs) based on mouse polyomavirus were used
considering their safety for bio-applications.

Methodology & Theoretical Orientation: The chemical modification of the capsid surface exposed lysines by amidic coupling
with alkyne-containing reagent enabled conjugation of VNPs to selected molecules (transferrin and inhibitor of PSMA) with
azide residues. Electron microscopy was used for visualization of VNP modification and flow cytometry together with ELISA
and confocal microscopy for investigation of cell specific interactions and nanoparticle uptake.

Findings: Chemical conjugation was proven a successful approach for retargeting of polyomavirus based VNPs from their
natural receptor to cancer cells. Coupling of transferrin, a transporter of iron to metabolically active cells, targeted VNPs
to numerous types of cancer cells overexpressing the transferrin receptor. Also, conjugation of small inhibitor of PSMA (a
transmembrane marker specific for prostate cancer cells) resulted in recognition of prostate cancer by these VNPs. Furthermore,
our modified VNPs were able to interact with specific receptor even in the presence of 10% or 55% sera, thus bypassing the
issue of mistargeting of nanoparticles by associated serum proteins.

Conclusions & Significance: Functionalized polyomavirus derived VNPs could be retargeted to either broadly distributed or
type-specific cancer markers. These VNPs with their strong avidity, binding selectivity and resistance to protein corona could
increase the sensitivity and specificity of cancer therapies
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Figure 1: Schematic representation of experimental design. The transferrin molecules were coated on the VNP surface by chemical coupling leading to
retargeting of these VNPs to tumor cells overexpressing transferrin receptor.

The same approach was used also for production of VNPs with conjugated PSMA inhibitor
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