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Introduction : The iCS is producing more than 150 new mouse lines per year and most of them are generated by conventional

homologous recombination in ES cells (a well defined and very efficient workflow). Most of these lines are ‘a la carte’ targeted mutant.
Different projects have been undertaken in the last 2 years using nucleases (ZFN, TALE and CRISPR/Cas). We describe here some of our
CRISPR/Cas projects (in vivo and in vitro approaches)

1. Generation of KIhl15 KO using CRISPR/cas approach
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Two founders carried the corrected allele, but they also carried a secondary nearby mutation in Crb1 nullifying the
functional rd8 correction (as observed in Low et al (2014) Invest Ophthalmol Vis Sci.2014;55:387-395 and and previous in
house experiments with TALE nucleases).

33/57 (57%) of the born mice show deletions (NHEJ) * 10ng/ul gRNAE5

* 4ng/ul ssODN

2/57 (3.5%) of the mouse show HDR (Rd8 correction) BUT accompanied with the insertion
of a supplementary nucleotide at the site of clivage of the guide RNA

NUMBERS
* About 1000 eggs microinjected

4. Knock-in of a 6.9 kb transgene into the Rosa26 locus using CRISPR/Cas
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5.The use of CRISPR/Casfor big genomic rearrangements in rat
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Generation of a rat model for Down syndrome
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Fouroligonucleotides: two amplifying the first CRISPR target site and two others the
second one are needed to detect the different re-arrangements.

] rat found dead at birth 3-4 years)

6. CRISPR/Cas highly improves homologous recombination in
Vitro in ES Cells co-electroporation of standard plasmid RH and Cas9 WT + guide plasmid

*Co-electroporation of a standard targeting vector
and a vector expressing a specific guide RNA and the
Cas9 dramatically improves the homologous
recombination efficiency

*\We managed to rescue 100% of the unsuccessful

Conclusion : The CRISPR/Cas technology is a

powerful tool for the generation of genetically
engineered rodents. The generation of KO lines is
straight forward, deletions and duplications work
well. The efficiency for the generation of complicated
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plasmid containing
Cas9 WT and one guide

Circular plasmide

+ plasmid
containing Cas9WT and one guide

0/586 clones 78/141 positive clones

Rescue of failed project with the help of CRISPR/cas

Nb of clones screened|Nb of clones screened Nb of positives | % positive clones

project e e e alleles (ie Knock-In) needs still to be improved and
eInsertion of supplementary copies (concatemeres) § i - i r—

has been observed at the locus (see 4.) when a i e = = e off-ta rgets events need to be assessed.

circular targeting construct is electroporated ? = = e T
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