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Support

We supported the creation of disease model animals (Flox, KO, and KI mice), which are essential
for drug discovery and life science research, using our fast Flox mouse creation method (2-step
method). 79 cases were performed. The number of publications is 6 papers and 14 presentations

at conferences, although many of them have not been published yet.

Advancement

Improvement of the 2-Step Method

The 2-step method had a problem of cell fusion which would occur if the two—cell stage embryos
were aligned in the same direction as the direction of the electric field during the second

step of electroporation. We solved this problem by inhibiting the adhesion factor cadherin.

Production of conditional KO mice at once
We have developed a method to simultaneously introduce the Cre gene at the time of creation of

Flox mice.

Creation of Mouse Models of Epigenomic Diseases

We attempted to develop epigenome editing technology to create animals in which only specific
epigenomes were modified at the individual level. We have chosen Silver—-Russell syndrome, an
epigenomic disease, as a model for our study. This disease is thought to be caused by
epimutations in the H19 gene. We demethylated the H19 gene by epigenome editing and generated
Silver—Russell syndrome model mice in three different ways. In the first method, ES cells were
transiently transfected with the demethylation editing system and only the epigenome was
altered, and then individuals were generated using the tetraploid rescue method. However, the
probability of producing pups by the tetraploid rescue method was quite low. Next, we tried two
methods to inject RNA or DNA of the epigenome—editing system into fertilized eggs to produce
individuals more efficiently. The RNA injection method produced enough offspring, but the
number of epigenome—edited individuals was low. In contrast, the DNA injection method produced
enough offspring, and epigenome editing occurred efficiently in individuals in which the

introduced DNA was incorporated into the chromosomes

Improved Method for Generating Mice Models of Epigenomic Diseases
In the creation of mice with epigenomic diseases, the insertion efficiency of foreign DNA into
chromosomes was low because linear DNA of 10 kb or more was introduced by microinjection. We

succeeded in increasing the insertion efficiency by 3-fold by using PiggyBac vector.

Development of a Versatile Epigenomic Disease Model Mouse

Among the components necessary for epigenome editing, guide RNA is the one that determines
specificity. We developed a transgenic mouse with genes for components other than guide RNA
which can be used for epigenome editing of any genes when guide RNAs are introduced into this

animal.



