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The consequences of virus infections in the brain can be
devastating. This project will use cutting-edge stem cell,
proteomics and imaging technologies to probe the effects of
virus infection upon neurons, focussing on the neurotropic
herpesvirus HSV-1. We seek to understand, at a molecular level,
how HSV-1 spreads from primary sites of infection to neurons
and how it remodels the architecture and composition of
neuronal membranes. Virus infections in the brain are
increasingly linked to neurodegeneration: this project will probe
the fundamental biology of neuronal virus infection that will
underpin the development of next generation antiviral and
neuroprotective therapies.
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Virus infection in the brain is linked to both acute pathology and
late-onset neurodegenerative disease, but we know very little
about the molecular determinants of neuronal infection. Our
laboratory works at the intersection of virology and membrane
trafficking, revealing how viruses modify the protein and lipid
composition of membranes, how they alter membrane
architecture, and how they manipulate cell adhesion complexes
to ensure efficient virus assembly and cell:cell spread. This project
will use cutting-edge human neuron iPSC systems, proteomics
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and imaging technologies to study infection of human neurons
by herpes simplex virus (HSV)-1. Specifically, we will determine:

- How do viruses change neuronal membranes? We will
study the mechanisms viruses use to modify membranes
and the molecular consequences of these changes.

- How do viruses spread to and between neurons? We will
determine how viruses are efficiently targeted to cell
contact sites and how they modify these contacts.

We will take a multi-disciplinary approach to identify key
virus:host interactions (proteomics), to characterise these
molecular complexes (structural biology and biophysics), and to
perform targeted experiments that probe the functional
consequences of these interactions (cell-based infection assays).
Our work will define molecular mechanisms that link virus-
mediated membrane remodelling to neuronal disease
phenotypes, providing the underpinning science for future
therapies
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