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The Uncoupling Proteins (UCPs) belong to the mitochondrial anion transporters family. UCP1 is highly expressed in
brown adipose tissue and mediate non shivering thermogenesis by dissipating the electrochemical proton gradient
across the inner mitochondrial membrane. UCP1 is a key gene for energy expenditure in rodent and may be a target
gene in human to increase energy expenditure in obese patient. UCP2, present in many tissues of adult human
including immune cells and neurones, is involved in reactive oxygen species regulation and in the metabolic regulation
of glycolytic cells by promoting fatty acid oxidation1. Mice lacking UCP2 are more resistant toward infection but more
sensitive toward chronic inflammatory diseases such as atherosclerosis2  or multiple sclerosis3. At the molecular level
the situation is confusing because unlike all the mitochondrial anions transporters of the family, the UCPs may
facilitate cations (H+) transport. In addition it has been shown that UCP1 is negatively regulated by CIDEA a
scaffolding protein involved in apoptosis4. The aim of the project is to understand the structure function relationship of
these proteins by:

1. a systematic search of protein partners using pull down assay coupled to mass spectrometry5 (collab. with
Necker proteomic platform)

2. a systematic search of regulating ligands that might be of therapeutic uses.
To achieve these objectives, the native UCP1 from brown adipose tissue will be used and E. coli and yeast recombinant
systems will be further developed in order to obtain sufficient amount of UCP2. For instance the use of amphipols,
amphiphil molecules produced in house that maintain membrane proteins in solution, to refold recombinant UCPs
inclusion bodies will be investigate as it is a well established method in the laboratory5. A functional test is also
available6 and biophysical characterisation of the recombinant UCPs is accessible through external collaborations
(CEA, Saclay, IBS, Grenoble). At the end of the PhD , the candidate can expect to have acquired a strong background
in molecular biology and membrane protein chemistry
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