
 

Researchers improve the efficiency of
CRISPR
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CRISPR-associated protein Cas9 (white) from Staphylococcus aureus based on
Protein Database ID 5AXW. Credit: Thomas Splettstoesser (Wikipedia, CC BY-
SA 4.0)
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CRISPR deletion (CRISPR-del) is a new genome editing tool that can
delete or cut out certain pieces of DNA in living cells with surgical
precision. This allows researchers to study the functions of the diverse
and poorly understood non-protein coding DNA elements—sometimes
called the 'dark matter' of our genome.

CRISPR-del is very practical and has a very wide range of applications,
from basic research to eventual therapies. However, a major hurdle has
been its relatively low efficiency, which has limited its application,
increased the workload for researchers in the laboratory and reduced the
sensitivity of screening applications.

Researchers in the University of Bern and University College Dublin led
by Associate Professor Rory Johnson looked for ways of improving
CRISPR deletion. They developed a new reporter system to identify
factors that improve deletion efficiency. The team used this reporter to
reveal that a simple and cheap pharmacological inhibition of a step in the
DNA repair pathway (DNA-PKcs) can significantly boost the efficiency
of CRISPR deletion.

This approach was found to work in a variety of experimental setups,
most notably in high-throughput pooled CRISPR screening approaches
to identify genes and elements that influence cell survival and growth,
with relevance to cancer.

Describing the significance of the finding, Associate Professor Rory
Johnson said; "This is the first method shown to improve efficiency of
CRISPR deletion. It is also unexpected as blocking the DNA-PKcs was
previously used to suppress CRISPR deletion, rather than promote it.
The key insight is that slowing down the DNA repair process without
stopping it altogether actually gives it enough time to produce the
desired deletion event."
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https://phys.org/tags/high-throughput/


 

CRISPR-Cas9 was first described as a gene editing tool in 2012 by
George Church, Jennifer Doudna, Emmanuelle Charpentier, and Feng
Zhang. Since then, researchers use this molecular scalpel to search for
and remove elements of the genome that are involved in disease.
Examples include the elements that control cancer or other genetic
diseases.

"The potential of CRISPR-Cas9 to reveal new cancer therapeutic targets
or provide gene therapy approaches involving deletion of disease-causing
elements in patient genomes is hugely exciting. By making this process
more efficient, we are inching closer to realizing this potential," said
Associate Professor Johnson.

  More information: Núria Bosch-Guiteras et al. Enhancing CRISPR
deletion via pharmacological delay of DNA-PKcs, Genome Research
(2021). DOI: 10.1101/gr.265736.120

Provided by University College Dublin

Citation: Researchers improve the efficiency of CRISPR (2021, February 18) retrieved 28 April
2024 from https://phys.org/news/2021-02-efficiency-crispr.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

Powered by TCPDF (www.tcpdf.org)

3/3

http://dx.doi.org/10.1101/gr.265736.120
https://phys.org/news/2021-02-efficiency-crispr.html
http://www.tcpdf.org

