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Abstract : HIV-1 infection becomes chronic infection after the introduction of anti-retrovirus therapy,
which can be used to control viral production for extended periods, improving patient prognosis. However,
malignant tumors have frequently reported in HIV-1-infected patients. Malignant tumor extremely decreases a
quality of life of HIV-1-infected patients. Clarifying a mechanism of HIV-1 related malignancy became one of
the major issues to overcome. Recent studies including ours findings suggested that HIV-1 infection caused
different gene regulation in B-cell lymphomas (Matsunaga et al, AIDS, 2014). Especially, DNA hypomethylation
tendency in CG islands of promotor region was characteristically observed with HIV-infected cases. Previous
findings suggested that DNA hypomethylation was related to genomic instability as well as maintenances on
chromosome structures. In this study, we focused chromatin maintenances by HIV-1 Vpr, which induces
chromosome abnormalities, such as DNA double strand breaks and centromere abnormality resulting in
premature sister chromatid separation (Tachiwana et al, Can Res, 2006; Yamagishi et al, Nature 2009; Shimura
et al, JCB, 2011). These findings suggested that Vpr tightly attached to chromatin in insoluble fraction, and
recently we figured out that Vpr bound to histones in insoluble fraction. The first year of this project, we have
clarified two phenomena. One is for a study using newly established cell lines, which expressing histone
H3-EGFP or H4-EGFP in Vpr stable transfectant (MIT-23) or its mock transfectant. The other study was for a
binding ability in vitro between reconstitutive nucleosomes and recombinant ST-tagged-Vpr. We prepared
subnucelosomes, monomer and 12-mer of nucleosomes. Vpr bound to all kinds of nucleosomes. Addition of
anti-tag antibody (M2) to nucleosome-Vpr mixture showed band supershift clearly, suggesting that Vpr directly
bound to nucleosomes. The second year of this project, we found H4 abnormal localization at cytoplasm and
chromosome translocation in Vpr stable transfectant. Our data suggested that Vpr might bind to DNA of
nucleosomes or to nucleosomes via DNA. We further hypothesize that Vpr could alter nucleosomes structure.
This could be happened locally, since relatively large amount of histones are existed at nuclei. Our previous
finding indicated that Vpr especially localized at centromere region, and eliminated kinetochore proteins and
centromere hetrochromatin protein HP1. Even minor alternation by Vpr, however, it could be an initiation of
chromosome structural abnormality. Vpr-induced chromosome structural abnormality may potentially exist,
which answers centromere abnormality, PCS and DNA double strand breaks. Our newly findings, chromosome
translocation in Vpr expressing cells was actually major alternation associated with DNA double strand breaks.
One of the major histone protein H4 mislocation in Vpr expressing cells is interesting phenomenon. Elimination
of HP1, centromere proteins and mislocation of H4 seems to be related to instability of chromosome structure,
which may be related to DNA double strand breaks and translocation. Common mechanism of these missing or

alternation by Vpr is essential to be clarified.
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