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Join our new group focussing on lipid transport and metabolism in humans and fungi. In addition, we are interested in developing and applying
novel membrane mimetics to biophysically study membrane proteins. We have a variety of BSc, MSc and PhD projects with a focus on protein
driven transmembrane transport of lipids and lipid synthesis/metabolism machinery implicated in disease.
Research Areas: Membrane proteins, membrane transport, lipid synthesis, Electron microscopy, X-ray crystallography, biochemistry.

Lipid flippases

Sphingosine-1-Phosphate transporters

Lipid flippases play a central role in membrane modelling and cell biology by
driving the inward directed transport of lipids in the membrane and are localised
throughout the membranes of the secretory pathway.
What are we interested in?
Our research examines the molecular interactions
dictating lipid specificity and transport, the
mechanisms behind transporter regulation and
activation, and the structural and functional role
of discrete mutations implicated in rare
neurological disorders.
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Sphingosine-1-phosphate (S1P) is a
potent bioactive signaling molecule,
regulating a range of physiological
processes central to development and
immune response.
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The activities of S1P as a chemokine and a second
messenger are dependent on its concentration at
the cellular compartmental, tissue, and circulatory
levels, and these are established through the
controlled rates of S1P production, degradation, and
transport.
SPNS2 belongs to the major facilitator superfamily of
integral membrane transporters, and controls, in part,
the extracellular concentrations of S1P.
What we study:
Our research examines the substrate specificity,
transport and regulatory mechanisms of SPNS2.
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Methods

Available projects
We have a variety of BSc, MSc and PhD projects covering:

+
Cloning

Protein expression
E. coli, yeast, mammalian, insect cells

Lipid flippases:
• Cloning, expression and functional characterisation of human lipid flippases
(ATP8B2, ATP10(A-D)).
• Structural and functional studies of the yeast lipid flippases (Drs2p and Neo1p)
Sphingolipid synthesis
• Cloning, expression and functional characterisation of integral membrane
enzymes involved in sphingolipid synthesis.

Protein purification

Activity Assays

Affinity chromatography, SEC, FSEC

Colormetric, chemiluminesence,
fluorescence

S1P transporters
• S1P uptake in proteoliposomes by SPNS2
Group webpage
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