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The current main therapy for bradycardia is electrical pacemaker
implantation which has many problems due to its surgical procedure and device cost. To overcome
them, one of the previously explored alternative therapy was biological pacemaker, however, its
effect was transient so far. The purpose of this study iIs to generate permanently functional
biologigal pacemaker utilizing genome editing tool CRISPR/Cas9, with which permanent effect can be
expected.

We constructed CRISPR/Cas9 for Kcnj2 gene, of which gene knockout cause pacemaker activity, and
injected it into the mouse heart muscle directly. CRISPR-injected hearts showed edited genome and
pacemaker activity 1 month after injection. However, 6 months after injection, although genome
editing was maintained, no pacemaker activity was observed. Finally, CRISPR/Cas9 for Kcnj2 can
generate pacemaker activity in vivo, however, there are still hurdles to overcome for long term
maintenance of pacemaker activity with this approach.
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