Discovering new genetic causes of auto inflammatory disease in children
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Hypothesis:
Using state of the art genetic mapping and next-generation sequencing techniques, it is
possible to discover novel monogenic diseases resulting in pathological inflammation.
Aims and methods:
Primary objective: Identify responsible mutations for undefined familial autoinflammatory diseases (first half of
project)
Secondary objective: To further characterise the phenotype of the mutation on the patients’ cells and in vitro cell
culture models (second half of project).
The term autoinflammatory disease was coined just over 10 years ago following the discovery of the genetic cause
of familial Mediterranean Fever (Pyrin mutation) (1), followed rapidly by the discovery of the genetic cause of
another inflammatory disease called TRAPS (TNF receptor associated periodic fever syndrome, caused by
mutations in the TNFR1 gene) (2). Autoinflammatory diseases are distinct from autoimmune diseases since they
result in seemingly unprovoked inflammation, in the absence of autoantibodies, and without the presence of
autoreactive T cells (3). Many are associated with genetic defects in the innate immune system. We are currently
developing an exciting new programme of research at Great Ormond Street Hospital (GOSH) that aims to discover
new genetic causes of inflammatory diseases in children. This unique opportunity is possible because of a rapidly
expanding clinical service at GOSH that has been developed over the last 10 years in collaboration with the Royal
Free Hospital in London: the periodic fever syndrome clinic. In the first part of project, the student will analyze
affected individuals belonging to 2 (from a choice of five) consanguineous (i.e. parents first cousins) families
suffering from a recessive disorder. Homozygosity mapping will be carried out through high-throughput SNPs
genotyping analysis. All homozygous areas absent in unaffected subjects and shared among affected individuals
will be identified using the Illumina GenomeStudio software. Good candidate genes which emerge will be
sequenced in a conventional manner. The second half of the Ph.D. studentship will study the functional impact of
these mutations on the immune system, using in vitro models including transfection of cells in tissue culture. It is
likely that the student will focus on one of the two families studied in the first half of the project, although if time
permits it may be possible to perform functional studies in both families dependent on the findings.
This exciting Ph.D. studentship will provide training in gene discovery using state of the art genetic mapping
techniques, and next-generation sequencing; in addition the student will develop a portfolio of generic scientific and
laboratory skills to study the functional implications of novel genetic variants discovered. This unique opportunity is
made possible by the recent rapid developments in genetic technology, which now can be applied to a unique
clinical cohort of patients with autoinflammatory disease looked after at GOSH. The student will join a vibrant and
growing research group working in this area, and will be well supported by two post-doctoral research assistants
working in this area, and by the primary and secondary supervisors. In addition, access to UCL genomics and
bioinformatics expertise will be provided.
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