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Most of somatic cell nuclear transfer (SCNT) embryos could develop to blastocysts with normal
morphology, but few of them could develop to term. To assess this low success rate of animal
cloning, it is necessary to observe the live embryos during their early embryogenesis. Previously, we
found that abnormal chromosome segregation (ACS) during early embryogenesis is one of the critical
reasons of the developmental arrest of clone embryos and their low success rate by live-cell imaging
analysis (Mizutani et al. Dev. Biol., 2012). To assess the cause of ACS, we analyzed cloned embryos
immediately after donor cell injection. The donor chromosomes moved dynamically and dispersed
throughout the cytoplasm over time. And very small PNs (micro PN) were found near regular sized
PNs in some embryos and our imaging system revealed that these micro PNs were derived from
small chromosome fragments. Their incidence increased significantly in the group activated after 180
min, and 78% of them showed ACS at first mitosis. Such ACS during early embryogenesis was also
observed in freeze-dried sperm derived embryos, the model for the embryo with low full term
developmental ability. As the results of live-cell imaging analysis, we found that very high frequency
of ACS at first mitosis. Thus the chromosome segregation during early embryogenesis is one of the
critical factors for full term development of mammalian embryos.

It is important for searching donor cell with high cloning efficiency for live cell imaging study of
cloned embryos. We found that hippocampal CAl pyramidal cells in the brain tissue had low
repressive histone modification marks. After nuclear transfer, the SCNT embryos from these cells
could develop to term with high rate (10%) and the micro array analysis revealed that the numbers of
aberrantly expressed genes were reduced when compared with those of Sertoli cell- or cumulus
cell-derived cloned blastocysts. In future, we try to clarify the necessary and sufficient condition for
producing clone animal and identify the full term developmental potent embryos in pre-implantation
stage using these cells by live-cell imaging analysis.




