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Abstract

Combined antiretroviral therapy (cART) for human immunodeficiency virus-1 (HIV) can
suppress the viral replication to a non-detectable level in the HIV-positive patients, and
prevent immunodeficiency caused by T-cell depletion. After interruption of the cART
regimen, however, viral replication can easily resume from the long lived reservoir cells.
Viral protein R (Vpr), an accessory gene of HIV, encodes a virion-associated nuclear protein
of 96 amino acids, and is proposed to facilitate viral infection into macrophages. Structural
analyses revealed that Vpr contains three a-helices with a self-dimerization/oligomerization
feature and a flexible carboxyl (C)-terminal region that has a basic amino acid stretch with
DNA binding activity. Vpr possesses pleiotropic functions for stimulating the viral replication
in multiple steps. Notably, lines of evidence indicate that Vpr is found in blood of HIV
patients, although serum viral titers in those patients are non-detectable. Moreover, Vpr in
patients blood is biologically active for induction of retrotransposition of interspersed nuclear
element-1 (L1-RTP) . Recently, it was reported that DNA methylation pattern of peripheral
blood cells indicate that aging of the patients is 5-year advanced, compared to healthy humans,
and HIV patients suffer from cardiovascular diseases (CVD) , implying the possibility that
blood circulating viral proteins are involved in the pathogenesis of HIV patients especially
under latent infection phase. Based on these observations, we started to study the effects of
Vpr on tissues, especially on heart tissue.

A recombinant protein of Vpr (rVpr) was expressed by wheat germ extracts, and purified
by an affinity chromatography of monoclonal antibody to Vpr. After repetitive injections of
rVpr three times a week, we examined mRNA expression of SMP30, the marker gene of
senescence by quantitative reverse transcription followed by PCR (qRT-PCR) analysis.
Interestingly, the expression of SMP30 mRNA was reduced in heart after 6 week of the initial
rVpr injection (Figurel). Moreover, senescence associated [-galactosidase expression was
increased by rVpr administration. Additionally, copy numbers of L1 were increased after rVpr
administration. Because L1-RTP induces expression of inflammatory cytokines, and can
induce tissue damage, our current observations suggest that rVpr induces tissue senescence
via the induction of L1-RTP. Further studies are ongoing to clarify the involvement of
L1-RTP associated inflammation signals are reputed to aging of heart.
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