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We study the role of innate immune responses to HIV-1 and host cell factors that can
restrict HIV-1 infection. A number of HIV restriction factors have been identified that are
induced by innate immune interferon responses, including TRIM5α, APOBEC3G and
tetherin. For each of these factors, there is evidence for evolution of viral evasion
mechanisms and counteracting host evolution1-4. We aim to identify and characterise
the repertoire of antiviral restriction mechanisms that may provide novel therapeutic
opportunities and increase our understanding of HIV-1 immune evasion.
We have recently established that HIV-1 infection of macrophages is dependent on
evasion of innate immune cellular activation, which would otherwise induce interferon
responses that effectively restrict the virus, despite the full repertoire of virus evasion
mechanisms5,6. Genome-wide transcriptional profiling reveals interferon induced
upregulation of >800 genes that may mediate this effect, many of which have not been
characterised. We aim to identify host antiviral restriction factors in this model by cloning
interferon-induced cDNA from macrophages into lentiviral vectors and then screening
the cDNA library for HIV-1 restriction in otherwise permissive cells. We aim to clone and
characterise novel restriction factors and establish the mechanism and specificity of
their antiviral effects.
In addition we aim to investigate whether known, or novel factors identified here,
contribute to HIV-1 control in vivo. We will undertake a cross-sectional study of
restriction factor gene expression levels in peripheral blood of asymptomatic
antiretroviral naïve HIV-1 infected patients. We will test the hypothesis that gene
expression levels of these restriction factors exhibit a reciprocal correlation with HIV-1
viral load. We will explore the molecular associations of successful HIV-1 restriction in
patients with low viral load in contrast to HIV-1 escape in patients with high viral load.
Finally, host genomes will be analysed for polymorphisms associated with altered
restriction factor activity. The functional importance of molecular associations
discovered in this clinical context will be tested by cloning selected variants of viral and
host factors for expression in established in vitro cell culture assays of restriction.
This project aims to translate exciting discoveries in molecular virology to novel clinical
research methodology and in turn to take advantage of clinical samples that reflect
biologically important host-pathogen relationships for further basic science research. It
encompasses a comprehensive range of laboratory techniques with particular emphasis
on molecular biology, virology and cell culture. All the equipment and expertise required
for this project are available locally.
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