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In developmental processes such as fertilization, morphogenesis and gametogenesis, nuclear structure
dynamically changes and involves in the epigenetic regulation. Chromosome territories (CTs) are one of
the higher-order nuclear structures, which play an important role in genome-wide gene regulations. In this
study, we investigated the dynamics of nuclear architecture which may affects reprogramming in the
nuclear transplantation in mice. Positioning of CTs (Chr.17 and 3) and gene-loci (Oct3/4 as stem cell
marker gene and hepatic gene Tdo2 as differentiation marker gene) in interphase cell nuclei of mouse ES
cells was visualized by 3D-FISH. Three D-FIDH analysis revealed that gene-loci of Oct3/4 localized near
the periphery of CTs of Chr.17 regardless of differentiation status, whereas those of Tdo2 were looped out
from interior to outside of CTs as the cells differentiated. These results indicated that gene-loci might be
affected by certain chromatin structures depending on the differentiation status of donor cells. We also
investigated the chromatin remodeling factors and histone variants in ES cells in order to modulate
nuclear conditions using RNAI for inducing suitable reprogramming. Arp4, a component of SRCAP
complex, and histone H2A.Z showed the localization in euchromatin region in ES cells. Nuclear
transplantation of oocytes with Arp4 or histone H2A.Z knockdown ES cell nuclei induced the decrease of
histone H3.3 distribution during the pronuclear formation. These results first demonstrated the possibility
to modulate the nuclear environment via chromatin remodeling factors and/or histone variants




