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Background: Acute Lung Injury and Acute Respiratory Distress Syndrome (ALI/ARDS) are life-threatening pulmonary disorders that are a leading cause of death in paediatric and adult critical care, and for which no therapy exists. Reduced mechanical ventilation is used to treat patients with ALI/ARDS. The resulting hypercapnic acidosis (HCA) can exert a myriad of effects, both beneficial (anti-inflammatory) and deleterious (reduced response to sepsis), on diverse cell signaling pathways. A greater understanding of the mechanisms underlying the cellular effects of HCA is essential to maximize benefit while reducing the potential for harm in patients with ALI/ARDS. Our hypothesis is that an increase in arterial pCO2 modulates the production of the key airway signalling molecule cAMP through a novel mechanism involving adenylyl cyclase (AC) (see Townsend et al., J. Biol. Chem. 2009).  
Aim: This project will investigate how HCA impacts upon G-protein sensitive AC signalling by studying the regulation of the cAMP-dependent ion channel CFTR. Airway fluid balance, mucociliary clearance and airway defence is mediated in part by the activity of CFTR and these key processes are important in the resolution of ALI. This information will be valuable in understanding how therapeutic hypercapnia impacts salt and fluid transport in the airways in ALI/ARDS and will enable targeted therapies against cAMP/CFTR to address defects in fluid clearance in ALI/ARDS.
The student will be primarily based in Newcastle within the Epithelial Research Group and will get full training in a range of cell physiological techniques (electrophysiological, live cell fluorescent imaging, confocal microscopy and cell culture).  In addition, the student will also be trained in in vitro and in vivo biochemistry of second messenger production and enzyme assay with MJC at Durham University. MJC works in the Centre for Bioactive Chemistry within a laboratory that specializes in research at the Chemistry/Biology interface. This project will therefore expose the student to a unique range of expertise in two distinct laboratory environments.

Duration of award: 4 years integrated MRes/PhD
Eligibilty: UK nationals. EU nationals that have lived in the UK for 3 years prior to the start of the studentship are eligible for full award. International students are not eligible.
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