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Gold nanoparticle used to replace virus in
new CRISPR approach

October 3 2017, by Bob Yirka
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CRISPR-associated protein Cas9 (white) from Staphylococcus aureus based on
Protein Database ID SAXW. Credit: Thomas Splettstoesser (Wikipedia, CC BY-
SA 4.0)
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(Phys.org)—A team of researchers from the University of California
and the University of Tokyo has found a way to use the CRISPR gene
editing technique that does not rely on a virus for delivery. In their paper
published in the journal Nature Biomedical Engineering, the group
describes the new technique, how well it works and improvements that
need to be made to make it a viable gene editing tool.

CRISPR-Cas9 has been in the news a lot lately because it allows
researchers to directly edit genes—either disabling unwanted parts or
replacing them altogether. But despite many success stories, the
technique still suffers from a major deficit that prevents it from being
used as a true medical tool—it sometimes makes mistakes. Those
mistakes can cause small or big problems for a host depending on what
goes wrong. Prior research has suggested that the majority of mistakes
are due to delivery problems, which means that a replacement for the
virus part of the technique is required. In this new effort, the researchers
report that they have discovered just a such a replacement, and it worked
so well that it was able to repair a gene mutation in a Duchenne muscular
dystrophy mouse model. The team has named the new technique
CRISPR-Gold, because a gold nanoparticle was used to deliver the gene
editing molecules instead of a virus.

The new package was created by modifying a bit of DNA to cause it to
stick to a gold nanoparticle and then a Cas9 protein and also an RNA
guide. The package was then coated with a polymer that served as a
containment casing—one that also triggered endocytosis (a form of cell
transport) and helped the molecules escape endosomes once inside the
target cells. The molecules then set to work—the Cas9 cut the target
DNA strand, the guide RNA showed what needed to be done and a DNA
strand was placed where a mutation had existed. The result was a gene
free of a mutation that causes Duchenne muscular dystrophy.

There is still a major problem to overcome with the technique,
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however—it only works in localized applications. Ideally, a mass of
packages would be injected into the bloodstream allowing for repair of
all cell types, such as muscles impaired by a mutant gene.

More information: Kunwoo Lee et al. Nanoparticle delivery of Cas9
ribonucleoprotein and donor DNA in vivo induces homology-directed
DNA repair, Nature Biomedical Engineering (2017). DOI:
10.1038/s41551-017-0137-2

Abstract

Clustered regularly interspaced short palindromic repeats
(CRISPR)—CRISPR associated protein 9 (Cas9)-based therapeutics,
especially those that can correct gene mutations via homology-directed
repair, have the potential to revolutionize the treatment of genetic
diseases. However, it is challenging to develop homology-directed repair-
based therapeutics because they require the simultaneous in vivo
delivery of Cas9 protein, guide RNA and donor DNA. Here, we
demonstrate that a delivery vehicle composed of gold nanoparticles
conjugated to DNA and complexed with cationic endosomal disruptive
polymers can deliver Cas9 ribonucleoprotein and donor DNA into a
wide variety of cell types and efficiently correct the DNA mutation that
causes Duchenne muscular dystrophy in mice via local injection, with
minimal off-target DNA damage.
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