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Abstract

Current antiretroviral therapy (ART) is highly effective in suppressing viral replication in people with
HIV (PWH). However, ART does not eradicate HIV, which persists in long-lived reservoirs from which
the virus rebounds upon therapy interruption. A major knowledge gap for many years has been the
question whether these reservoirs, aside from being a barrier to cure, can affect the immune system.
Recent evidence suggests that HIV persistence spans a spectrum, ranging from deep latency to
residual transcription and translation originating from integrated proviruses. Studying these active viral
reservoirs (aVR) has been challenging due to a lack of suitable experimental approaches.

To study HIV reservoirs at the single-cell level, our lab has developed novel methods combining
fluorescent in situ RNA hybridization for viral genes with detection of HIV proteins, cell phenotyping,
and single-cell vDNA sequencing. We can analyze aVR in clinical samples without the need for in vitro
reactivation, a requirement in most studies. Our findings reveal active HIV transcription in most PWH
on ART. It positively correlates with HIV-specific T cell responses. Most of these aVR consist of
defective proviruses. These findings raise key questions about the interaction between aVR and the
immune system. We investigate different unresolved, related knowledge gaps for interested students.
They include:

Aim 1: Define the relationships between active HIV reservoirs and HIV-specific CD4 and CD8 T
cell responses in elite controllers.

Aim 2: Examine the relationships between spontaneous viral reservoir activity and alterations
of molecular programs and functions of HIV-specific T cells

Aim 3: Pinpoint the links between spontaneous viral reservoir activity and systemic
inflammation.

Relevance. This study employs state-of-the-art technologies to delve deeper into the effects of
spontaneous viral reservoir activity in PWH on suppressive ART. Key points include: i) The interplay
between reservoir activity and HIV-specific T cell immunity, as the efficacy of CD4 and CD8 T cell
responses can dictate the potential for immunosurveillance in cure strategies; ii) The contribution of
active reservoirs to sustained immune activation and suboptimal immune restoration. The knowledge
gained may also help identify subpopulations of PWH that could benefit from adjuvant therapies.

MD-PhD student projects: A specific thesis subject will be tailored to each PhD candidate based on
their background and interests. These studies are envisioned within a 'bench to bedside' translational
continuum: we aim to link advanced immunovirological investigations with clinical outcomes in humans.
This type of research program provides an ideal training environment for young candidates considering
a career as physician-scientists."
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