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In this research, we develop a novel nuclear transfer system that can induce transcriptional
reprogramming without the need for cell divisions and DNA replication, and moreover we take advantage
of our developed nuclear transfer system in order to identify molecular mechanisms that are involved
in transcriptional reprogramming. A conventional nuclear transfer system utilizes oocytes at the
metaphase II (MII) stage, which is inevitably accompanied by cell divisions and DNA replication before
detecting transcriptional reprogramming. Because of the cell divisions and DNA replication, it is not
straightforward to analyze transcriptional reprogramming and hence only a few maternal/embryonic
factors involved in reprogramming have been identified.

We first found a condition in which mouse 4-cel| stage embryos were arrested at the G2/M phase while
maintaining transcriptional activities. Then, the arrested embryos were used as recipients for nuclear
transplantation of differentiated cells. When mouse embryonic fibroblasts carrying the Oct4-GFP
reporter were transplanted, the activation of Oct4-GFP was observed within 24 hours, suggesting that
transcriptional reprogramming can be induced without cell divisions and DNA replication. Furthermore
we revealed that transcriptional reprogramming is accompanied by global chromatin remodeling. We also
found chromatin states important for successful reprogramming by comparing to results obtained from
the conventional nuclear transfer system using mouse MII oocytes and from the Xenopus nuclear transfer
system. Our achievements from this project contribute to the development of a nuclear transfer system
enabling the screening of reprogramming factors in a cell division— and DNA replication—-independent
manner.




