
 

Using CRISPR-Cas9 as an intervention to
protect the heart from ischemia-reperfusion
damage
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CaMKIIδ editing preserves cellular Ca2+ homeostasis in human
iPSCcardiomyocytes post-IR. (A) Representative Ca2+ transients for human
wildtype (WT), sgRNA1, and sgRNA6 iPSC-CMs for control group and
following simulated ischemia/reperfusion (IR), as measured by epifluorescence
microscopy. (B) Mean diastolic Ca2+ levels. (C) Mean relaxation time to 50%
baseline. (D) Mean relaxation time to 80% baseline. Statistical comparisons are
based on the number of cardiomyocytes and were performed with one-way
ANOVA post-hoc corrected by Holm-Sidak. Data are presented as individual
data points with means ± SEM. Credit: Science (2023). DOI:
10.1126/science.ade1105
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A team of researchers at the University of Texas Southwestern Medical
Center has found that it is possible in mice to protect the heart from
ischemia-reperfusion using the CRISPR-Cas9 gene editing system. In
their paper published in the journal Science, the group describes using
the gene editing system to modify two bases in the mouse genome to
prevent hyperactivation of a protein that can lead to heart disease. 

Prior research has shown that some people have a gene variant that
makes them more susceptible to hyperactivation of a protein called
CaMKII delta (an event called ischemia-reperfusion) in the later stages
of life. Such hyperactivation can lead to an irregular heartbeat and
sometimes heart failure. In such cases, heart muscle and tissue can be
damaged, killing the patient or leaving them with a less effective heart.
In this new effort, the researchers used gene editing to swap out gene
components behind the onset of hyperactivation and to replace them
with gene bases from a donor who does not have the variant. 

The researchers chose to use the CRISPR-Cas9 gene editing system to
swap the gene bases, utilizing what they describe as a "fine-tipped
ablation pen" on a mouse model. In their work, they conducted two
experiments. In the first, they swapped out the variants in the mice prior
to a hyperactivation event to see if it would prevent such events from
occurring. In the second, they performed the swap after an event to see
if doing so might help the heart recover. 

They found that the first experiment reduced the chances of a
hyperactivation event to nearly zero, and that the second resulted in
improved healing and better recovery, resulting in less permanent
damage. 

The researchers also performed the same type of editing on human genes
in stem cells in a petri dish and found that the editing process appeared
to work the same as it did in the mice cells. More work is required, as
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gene editing is still in its infancy and CRISPR-Cas9 does not always
perform edits as reliably as would be needed for its use in human
patients. 

  More information: Simon Lebek et al, Ablation of CaMKIIδ
oxidation by CRISPR-Cas9 base editing as a therapy for cardiac disease,
Science (2023). DOI: 10.1126/science.ade1105
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