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Gene targeting with homologous recombination using the ES cell technique is
inefficient and time-consuming. Recently, two new gene-targeting technologies, TALEN and CRISPR/Cas
system, have been developed. In addition to aiding researchers in solving conventional problems, these
technologies can be used to induce site-specific mutations in various species for which ES cells have not
been established. By targeting the Fgfl0 gene through RNA microinjection in one-cell mouse embryos with
the TALEN and CRISPR/Cas systems, we produced the known limb-defect phenotypes of Fgfl0-deficient embryos
at the FO generation. Compared to the TALEN system, the CRISPR/Cas system induced the limb-defect
phenotypes with a strikingly higher efficiency. Our results demonstrate that although both gene-targeting

technologies are useful, the CRISPR/Cas system more effectively elicits single-step biallelic mutations
in mice.
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