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INTRODUCTION

In the mouse model, embryology (cryopreservation, rederivation, lineage expansion etc) and transgenesis services are mainly based on the use of pre-implantation embryos. The production and genetic modification of these embryos are still frequently
carried out in vivo using sexual reproduction strategies (mating of animals with genotypes of interest). However, mating failures and the variability of fertilisation rates as a function of genetic background and environmental conditions (type of housing,
season, food, noise, age of animals, etc.) lead to significant variability in results and prevent optimisation of animal resources. In addition, some processes require animals to be bred over several generations, which means that projects take a
particularly long time to complete. The Charles River European Embryology Platform has been working continuously for several years to develop alternative in vitro procedures to sexual reproduction. Here we present some of the solutions that have
been put in place and the benefits obtained in terms of reducing the number of animals used and project completion times.

IN VITRO FERTILISATION (IVF): AKEY TECHNOLOGY FOR EMBRYO PRODUCTION
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@ UBIQUITOUS MODIFICATION OF ALLELES BY RECOMBINASE
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@ TARGETED TRANSGENESIS USING ES CELLS
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@ CONCLUSION

The development and optimisation of in vitro procedures for the production and genetic modification of pre-implantation mouse embryos has enabled our platform to significantly reduce the number of animals
used, as well as project times. IVF has completely replaced animal mating for the production of embryos used in our embryology and transgenesis departments. In addition, sperm freezing allows us to obtain
Improved performance and greater model security. For model creation services, the use of IVF in combination with other in vitro approaches such as CASA, PCR genotyping of sperm and electroporation have
also led to significant gains. It should be noted that the performance of the in vitro solutions used relies heavily on the operational excellence of the team. In this respect, regular review of the procedures and
technologies, as well as an ongoing training programme, are essential. Finally, our results highlight the relevance of an ethical approach in the laboratory in terms of both animal welfare and quality of service.
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