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Technological innovation in mouse developmental engineering

Yoshikazu Hirate

Center for Experimental Animals, Tokyo Medical and Dental University

Abstract

The mouse is a classical and valuable laboratory animal. Certainly, mice are used
continuously as a representative mammalian model organism in various fields of
medical research. In parallel to the history of mice as laboratory animals, developmental
engineering techniques have progressed significantly and have further supported
their usefulness. Recently, developmental engineering supported an advancement in
genome editing techniques. In this review, I describe the recent progress made in the
developmental engineering of mice. The techniques I have selected are ultra-superovulation,
synchronization of the estrus cycle, cryopreservation of embryos and spermatozoa,
transportation of cauda epididymis and 2-cell embryos at a cold temperature (4-8 C), and
triple CRISPR. These innovative techniques promote the production of genetically modified
mice, improve the reliability of freezing stocks of mice strains, and increase transportation
options. These techniques are highly sophisticated, but easier to conduct than ever before.
Technicians engaged in developmental engineering would benefit from learning these
modern techniques, as they would give benefit to the researchers in their institution. These
modern techniques push mouse research to a higher level.

Keywords : ultra-superovulation, synchronization of estrus cycle, cryopreservation,

transportation at a cold temperature; triple CRISPR

_36_





