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Study on new methods of transferring large transgenes recombined with artificial
chromosome vector into murine zygotes
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Out of two new gene-transferring methods, Inter-pronuclear Cytoplasmic
Microinjection (IPCM) showed good results. IPCM delivers a solution containing a high concentration of
large transgene into a narrow space between two pronuclei and thereby never causes such a fatal event
that a micropipette pulls out pronuclear components. We made solutions of 300-kb BAC DNA with tdTomato at
4 concentrations of 2, 5, 7.5 and 10 ng/uL, and tested their respective effects in 1,914 murine zygotes.
The rates of embryos developing to the blastocyst stage were 79.7 (392/492), 64.3 (261/406), 72.9
(291/399) and 54.0% (333/617) as the concentration increased, but the 7.5- and 10-ng/uL groups not only
showed significantly better rates of blastocysts expressing tdTomato than the others, but also attained
the rates as high as 35.8 (143/399) and 39.9% (246/617), respectively. These results suggest that IPCM is
a promising gene transfer that can be expected to achieve a high efficiency of genetic modification.
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