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            Abstract
Established infections with the human and simian immunodeficiency viruses (HIV and SIV, respectively) are thought to be permanent with even the most effective immune responses and antiretroviral therapies only able to control, but not clear, these infections1,2,3,4. Whether the residual virus that maintains these infections is vulnerable to clearance is a question of central importance to the future management of millions of HIV-infected individuals. We recently reported that approximately 50% of rhesus macaques (RM; Macaca mulatta) vaccinated with SIV protein-expressing rhesus cytomegalovirus (RhCMV/SIV) vectors manifest durable, aviraemic control of infection with the highly pathogenic strain SIVmac239 (ref. 5). Here we show that regardless of the route of challenge, RhCMV/SIV vector-elicited immune responses control SIVmac239 after demonstrable lymphatic and haematogenous viral dissemination, and that replication-competent SIV persists in several sites for weeks to months. Over time, however, protected RM lost signs of SIV infection, showing a consistent lack of measurable plasma- or tissue-associated virus using ultrasensitive assays, and a loss of T-cell reactivity to SIV determinants not in the vaccine. Extensive ultrasensitive quantitative PCR and quantitative PCR with reverse transcription analyses of tissues from RhCMV/SIV vector-protected RM necropsied 69–172 weeks after challenge did not detect SIV RNA or DNA sequences above background levels, and replication-competent SIV was not detected in these RM by extensive co-culture analysis of tissues or by adoptive transfer of 60 million haematolymphoid cells to naive RM. These data provide compelling evidence for progressive clearance of a pathogenic lentiviral infection, and suggest that some lentiviral reservoirs may be susceptible to the continuous effector memory T-cell-mediated immune surveillance elicited and maintained by cytomegalovirus vectors.
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                    Figure 1: Virological analysis of early RhCMV/SIV vector-mediated protection.[image: ]


Figure 2: Longitudinal analysis of RhCMV/SIV vector-mediated protection after intravaginal challenge.[image: ]


Figure 3: Virological analysis of medium- to long-term RhCMV/SIV vector-mediated protection.[image: ]
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        Editorial Summary
Vaccine combats virulent SIV infection
Work on potential vaccines against human immunodeficiency viruses (HIV) and the simian equivalent (SIV) has so far proved largely fruitless. This study makes some progress by exploiting the recent observation that the pathogens appear vulnerable to immune control or pharmacological clearance in the first few hours to days of infection. Rhesus macaques vaccinated with SIV protein-expressing rhesus cytomegalovirus (RhCMV/SIV) vectors developed durable resistance to the highly pathogenic SIVmac239 after challenge by vaginal and intravenous routes. Some of the vaccinated animals have controlled viral replication for 1 to 3 years with no demonstrable evidence for residual virus, raising the possibility that the vaccine- elicited immune responses may in fact have cleared the initial infection.
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