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We have continuously supplied the recombinant human histones (H2A, H2B, H3, and H4)
and the histone variants, which are non-allelic isoforms of the conventional histones. These
histone samples were prepared by a purification system established at Waseda University.
Furthermore, we reconstituted the H2A-H2B heterodimer, the H3-H4 heterotetramer, and the
H2A-H2B-H3-H4 heterooctamer with the purified histones, and have supplied them to the
researchers. We have then supported the structural and biochemical analyses of nuclear
proteins that specifically recognize histones and histone complexes. We also have reconstituted
and supplied the nucleosomes containing histone variants, modified histones, and modified
DNAs, using the in vitro reconstitution methods established at Waseda University. We have then
supported the structural and biochemical analyses of the nucleosome binding proteins. The two
major achievements by our supports are described below. Firstly, Dr. Kanda, a research director

in the Aichi Cancer Center (Tohoku Medical and Pharmaceutical University), analyzed the
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nucleosome binding activity of the glycine-arginine rich region in EBNA1 produced by the EB
virus. These results provided a new insight into the mechanism of chromosome recognition by
EBNA1 (Kanda T, et al., J. Biol. Chem., 2013). Secondly, we have continuously supplied the
nucleosomes containing histone variants and the “overlapping dinucleosome”, which consists of
a octasome and a hexasome, to Dr. Sugiyama, a professor in Kyoto University. Dr. Sugiyama
then analyzed the solution structures of the nucleosomes by the small angle X-ray or neutron
scattering methods. As a result, the structural feature of the variant nucleosomes and the
overlapping dinucleosome in solution state were characterized (Sugiyama M., et al., Biophys. /.,
2014; Sugiyama M., et al., Biochem. Biophys. Rep., 2015; Kato D., et al., Science, 2017).

In addition, we have established the novel system to reconstitute a variety of chromatins in
vitro. To mimic in vivo chromatin by the reconstitution system, we purified the nucleosomes
containing histone variants and modified histones, and ligated them in the in vivo order. We
were able to reconstitute the di- and tri-nucleosomes containing histone variants and histone
modifications. We also established the reconstitution method of chromatosome, which consists of
nucleosome and the linker histone H1. We have also reconstituted nucleosome containing the
methylated DNA, and performed the structural and biochemical analyses of the nucleosomes
containing the methylated DNA (Osakabe A., et al., Open Biol, 2015). Furthermore, we
successfully determined the crystal structure of the overlapping dinucleosome which is supposed
to be formed by chromatin remodeling factors (Kato D., et al., Science, 2017). Based on these

research outcomes, we may accelerate the chromatin research in future.
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