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Abstract

1. Identification of cellular factor(s) which involved in recruitment of IN to DSB site.
[Background] We focus on the mechanism of integrase (IN) catalytic activity independent HIV
infection, which is stimulated by DNA damage induction. Previously, we reported that proviral
DNA integrated at site of DNA double strand break (DSB site), implying that the cellular
machinery directing HIV DNA to the DSB sites. Here, we decided to identify the cellular factor(s)
regulating the recruitment of HIV DNA at DNA damage site. The finding from this study will
provide the novel target for anti-HIV drug development.

[Results] A. To identify the DNA damage induced IN associating factors, we first performed
anti-FLAG purification in which FLAG tag is added to IN of its Dox inducible cell line. Secondary,
tandem purification with anti-IN antibody (Ab) was conducted to reduce the non-specific
association. However, the use of polyclonal Ab to IN hampered recovery of anti-IN Ab bound
proteins through IN-peptide competitive elution. Thus, we are now preparing the IN-peptide
affinity purified antibody for tandem purification of IN associated factors. B. Utilizing the FRAP
(Fluorescence recovery after photo-bleaching) method with EGFP-IN and Cherry-LacR-Vpr, we
found that IN was quickly accumulated to the micro-irradiation created DSB tracks in a Vpr
dependent manner. Data suggested that Vpr promoted quick recruitment of IN to DSB site.

2. Functional association of Vpr and Topol

[Background] Vpr induces DSB on cellular genomic DNA. Because Vpr protein itself has no
nuclease activity, it is plausible that Vpr induced DSB depends on the cellular machinery. We
identified Topoisomerasel (Topo1l), which induces the topological changes on dsDNA, as a novel
Vpr associating factor. We found that Vpr directly associated with Topol, and significant decrease
of Vpr induced DSB under the Topol downregulated condition. Here we investigated role of Topol
for viral integration.

[Results] A. By analyzing the mode of association between Vpr and Topol, we identified that
Vpr/R77Q mutant, the mutation of which was identified in virus in long term non-progressor of
HIV-positive patients, did not bind Topol. Although the similar level of DSB was observed in cells
that expressed Vpr/R77Q and wild-type Vpr, Vpr/R77Q was less potent for triggering cellular DSB
signals. Data suggest that Vpr induces DSB in Topol-association independent manner. B. For
investigating the importance of Topol-Vpr interaction on HIV infection, we analyzed the viral
infectivity with siRNA application. By downregulation of Topol and Topol-induced DSB signal
associated factors, the viral infectivity was significantly reduced, strongly suggesting the critical

role of Topol mediated Vpr-induced DSB on the viral infection.
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