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Construction of modified Cas9 vectors

In order to maximize homologous recombination efficiency upon microinjection to mouse fertilized
eggs, we generated expression vectors for Cas9-fusion protein with protein X and Y in
collaboration with Dr. Sugiyama at University of Tsukuba.

Construction of plasmid knock-in vectors

We completed to construct the following four targeting vectors: conditional p53 KO, CreERT2
knock-in at the Pdx1 locus, conditional high-luminescence luciferase knock-in at the ROSA26
locus, and conditional expression for Kras point mutant protein derived from human patients.
Microinjection and production of founder mice

We obtained founder mouse candidates for conditional p53 KO and Cre ERT2 knock-in at the Pdx1
locus by a single batch of pronuclear microinjections to mouse fertilized eggs. Although attempts
to obtain knockin mice at the ROSA26 and Kras loci by a single batch of microinjections failed,
we plan to modify targeting vectors and microinjection conditions to further explore a better way
to generate knockin mice more efficiently. In parallel, we estimated homologous recombination
efficiency at ES cells in collaboration with Dr. Sugiyama and found the efficiency consistent with
results obtained by microinjection: high at the p53 and Pdx1 loci, whereas low at ROSA26 and
Kras loci.

Characterization of genetic modification in founder mice



We encountered unexpected incorporation of targeting vector backbone in the genome of knockin
mouse candidates generated by the CRISPR/Cas9 technology. Further studies are needed to
assess the nature of this genetic contamination, but this caution will be taken into account to our
regular practice of genetic quality control in mouse strains deposited at RIKEN BRC.

5. Establishment of mouse lines from founder mice.
Germline transmission will be tested in founder mice by backcrossing them to the C57BL/6 strain
at early FY2017.

6. Introduction of Kras point mutations
We confirmed that, at ES cells, the Kras targeting vector could introduce a point mutation
together with a large conditional insert fragment. But, we also found that the point mutation was
occasionally reverted to the wild-type genome sequence due to incomplete homologous
recombination. In case our further attempt toward microinjection of a newly modified Kras
targeting vector cannot introduce the point mutation, we plan to make additional microinjections
for the point mutation to mice that harbor the large conditional insert fragment. Targeted ES
cells are alternative option to establish conditional Kras point mutant mice.

7. Deposit of mouse lines and their information to be open to the public
Cas9 vectors have already been deposited to Gene Engineering Division of RIKEN BRC and will
be open after our paper is published. Mice and targeting vectors will also be available right after

we confirm germline transmission from founder mice.
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