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Small angle x-ray scattering (SAXS) is an experimental technique used to identify the structure of proteins in their natural environment. In theory it is the structural identification technique with the largest potential range of applications, however, it is also one of the hardest to interpret. If a good guess of the target structure is available it can be quite routinely interpreted, however, increasingly we encounter cases where we have little or no initial knowledge of the protein's three dimensional structure. Interpreting such data is known as ab-inito interpretation and is the focus of this studentship.

The PI (Christopher Prior) has recently developed a model, based on the discrete differential geometry a curves in order to interpret SAXS ab-inito. This curve is distorted subject to strict geometrical constraints until the predicted scattering curve fits the experimental data. This model has shown success in early testing an application [1]. The project is to develop this technique to the point where it can reliably and quickly make predictions for any supplied SAXS data.

To achieve this there are a number of underlying theoretical issues which should be addressed:

1. The potential set of backbone curve configurations must be heavily constrained to ensure and effective search though a mixture of topological and global geometric techniques. Reliable systematic constraints are yet to be identified.

2. The search of the full potential space of possible three dimensional configurations is searched is a highly complex, because the curve should not overlap itself. A smarter Bayesian type algorithm is required than the current random (monte-carlo) routine in order to improve this search. 

3. The experimental data has significant uncertainty, much of this noise is a result of the dynamically changing structure of the protein in solution. It must be fully understood how this motion course the experimental uncertainty in order to account for it.

All these avenues of study will be guided by Dr Rob Rambo of the Diamond light source synchrotron in Oxford.
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