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SUMMARY

UCLA researchers in the Department of Chemistry & Biochemistry have developed a method for using in vitro reconstituted plant virus-derived

vectors to package and deliver RNA genes for targeted delivery of vaccines, MRI contrast agents, and therapeutic proteins in RNA form.

BACKGROUND

The development of RNA-based drugs has been slow due to challenges in delivering RNA to target cells. Some of these involve safety
concerns, since RNA drugs cannot be controlled after application. Also, bioavailability is a challenge due to the endogenous presence of
RNases that will degrade RNA drugs. Current methods utilizing nanocarriers or liposomes have often resulted in inefficient targeting, as
endosomal degradation can also occur. Therefore, RNA delivery requires efficient targeting to the proper cell and the ability to avoid

degradation.

INNOVATION

Researchers at UCLA have discovered that cowpea chlorotic mottle virus (CCMV) capsid proteins have the unique ability to spontaneously
self-assemble around heterologous RNA molecules of widely varying length and sequence. RNA in these nucleocapsids are protected from
degradation and are able to release the RNA in the cytoplasm of target mammalian cells. Additionally, a ligand that binds to target cells can be

conjugated to the capsid to facilitate cytoplasmic entry of RNA-containing nucleocapsids.

APPLICATIONS

The packaged gene of interest that contains a replicon can be used to deliver a self-amplifying RNA gene for targeted delivery of

vaccines, MRI contrast agents, and other therapeutic proteins in RNA form

ADVANTAGES

Delivery of genes to mammalian cells within the capsid of a self-assembling plant virus is advantageous to packaging them in
mammalian viruses or liposomes, avoiding the use of cell cultures
Nucleocapsids containing an RNA gene of interest with replicon RNA can be expressed up to one million-fold in mammalian cells

This method provides monodisperse, well-defined, and robust particles that are functionalized for targeting of and uptake by mammalian

cells
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