PhD project

Project: The link between the developmental disorder Treacher Collins syndrome and the regulation of the tumour suppressor p53

Ribosomes, the large machines responsible for protein production, are produced in the nucleolus in a process that is a major consumer of the cells energy resources. This process is cell-cycle regulated and the production of ribosomes is down regulated under stress conditions and up-regulated in the majority of cancers. Stress, such as DNA damage, inhibits nucleolar function leading to changes in nucleolar structure (nucleolar disruption) and the stabilisation of the tumour suppressor p53. This leads to either cell cycle arrest or apoptosis. Treacher Collins syndrome is a genetic disease characterised by defects in craniofacial development. Mutations in the TCOF1 gene, which encodes the nucleolar protein treacle, result in high levels of apoptosis of the progenitor population of cells that generate the head. It has been proposed that mutations in TCOF1 inhibit nucleolar function and result in the stabilisation of p53 leading to apoptosis in this population of cells. The lab is interested in characterising the link between nucleolar function and p53 activation. The aim of the current project will be to characterise the role of treacle, the protein product of the TCOF1 gene, in ribosome production and nucleolar function in mammalian cells. The severity of Treacher Collins syndrome is dictated by the genetic background of the individual and we aim, through the use of a yeast genetic screen we have developed, to identify proteins linked to treacle function. Identification of mutations or polymorphisms in these factors in patients with the severe form of Treacher Collins syndrome would enable more meaningful genetic counselling for affected families. The student joining this project will gain experience in mammalian cell culture, yeast genetics, RNAi, fluorescent microscopy, protein purification, proteomic and biochemical techniques to dissect the function of treacle and define the molecular basis of Treacher Collins syndrome.
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