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| can supervise up to three projects in any of the areas described below. Exisct deta
of the project will depend on the interests and background of the student. Where
papers referred to below are not yet published | can give any interasiedtsh

preprint.

Coalescent modelling

Patterns of genetic variation within a species are informative about dprexsesses,
from the action of natural selection to the fine-scale structure of reconopimate
variation. In the last 15 years, coalescent models have become central toytkis anal
of such datd’. And recent developments in computational and statistical methods
have enabled such models to be applied on a genome-wid&*scEte project will
explore mathematicaknd computationikspects of coalescent modelling. An area
of particular interest is how coalescent approaches might be used to infelogesa
history from whole-genome data in over 10,000 individuals.

Statistical genetics

The use of statistical modelling to help understand the genetic basis of keritabl
disease has changed dramatically in the last few years. This hasieanrdpart

by the massive increase in the scale of data available made possilstpebsciie
collaborations, such as the International HapMap Projéair example an
experiment to identify genes associated with a disease might compaté ge
variation at nearly a million positions in the genome between 2,000 patients and 2,000
people without the disedselt has also been driven by developments in modelling
genetic variatioh®'°and computational statistics. The project will explore how
statistical modelling techniques are being used in large-scale dgastics studies.
Of particular focus will be the recent development of methods for predictiredigen
variation at parts of the genome not directly observed in the experiment (sb-calle
‘missing-data’ problems).

Evolutionary genetics of pathogen genomes

For many human pathogens genetic variation plays an important role in influencing
the interaction with its host. For example, the principle agent of makhasmodium
falciparum, is genetically very divers&'4 a consequence of which is that obtaining
successful vaccines is extremely challenging. Genome-sequtriéiagd related
projects” have given some insight into just how diverse particular gene families
involved in evasion of the host immune systerR.ifalciparumare. One of the great
challenges in making sense of the genome data is trying to infer thenicdl of

different evolutionary forces acting on these gene families (recondmnatutation,
natural selection) from the sequences alone. Effectively, we wish to rearkée
history of the gene sequences, but this is a difficult problem, even in the absence of
recombination. This project will look at how to model the evolution of gene families
involved in immune-evasion and subsequently how the evolutionary history might be
inferred from gene sequencgs
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