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Future Rodent Control Technologies

Safe assessment of CRISPR-Cas9 gene drive strategies in mice
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Invasive vertebrate pests including house mice cause significant environmental damage
and loss of agricultural productivity. Current control and eradication methods have limited
efficacy. A possible solution to this problem is the genetic modification of entire
populations to suppress pest numbers. A CRISPR-Cas9 gene drive is a genetic construct
that promotes its own inheritance and can therefore spread through a given population.
Our recent in silico modelling indicates that CRISPR-Cas9 gene drives that induce female
sterility or embryonic lethality have significant potential for eradication of rodents on
islands. However, to date CRISPR-Cas9 gene drives have only been developed in a small
number of species including flies, mosquitoes and yeast. Our goal is to develop an efficient
mouse CRIPSR-Cas9 gene drive, incorporating stringent safeguards against unintentional
release. Using a ubiquitous Cas9-expressing strain, we have shown that gene drive
activation in mouse zygotes promotes generation of indel mutations and not self-
replication. We are also developing a “germline-active” gene drive using a similar strategy
to the successful gene drive experiments in insects. This is the first attempt at developing
CRISPR-Cas9 gene drive technology in rodents and provides an important step towards
assessing their potential for population suppression of invasive mice.
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