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Abstract

Bionanomaterials form the basis of important nanomedicine applications, such as gene regulation and
COVID-19 mRNA vaccines. Cationic, lipid nanoparticles (NPs) are classical drug carriers due to their high
penetration across the negatively charged cell membrane, but they tend to cause cytotoxicity and immune
response. Non-cationic NPs (neutral or anionic) generally show higher biocompatibility but enter cells less
abundantly. Intriguingly, some types of non-cationic NPs exhibit high biocompatibility and cellular uptake
properties, both attractive features for delivery. We are interested in the cell-nano interactions of such special
non-cationic bionanomaterials.

The first half of the talk will focus on near-neutral “alkylated gold NPs” with minute amounts of alkyl chains
on the gold core. We illustrate how alkylation affects endocytosis and exocytosis in vivo and demonstrate
that alkylated gold NPs are self-therapeutic agents against psoriasis. The second half will feature “spherical
nucleic acids (SNAs)”, anionic nanospheres derived from the attachment of oligonucleotides to a NP core.
We prove that SNAs bind to class A scavenger receptor (SR-A) in vitro and in vivo and show that SNAs
boost gene delivery to SR-A-rich macrophages and endothelial cells for treating atherosclerosis.
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