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Project Summary 

Our current inability to observe and quantify in a reliable manner the subcellular compartmentalization of 
metabolites in eukaryotic cells poses severe limitations to our understanding of the role played by small molecules 
in the regulation of many cellular processes. As metabolites typically have different functions in different cell 
compartments, metabolic profiling conducted at the global cellular level provides a blurred representation of 
organelle specific alterations of metabolic pathways associated with pathogenesis. 

This project will provide a new analytical and spectroscopic framework to decipher the subcellular 
compartmentalization of the metabolome in eukaryotic cells. On the one hand, fast biochemical cell fractionation 
strategies will be optimized for metabolites extraction from subcellular fractions, such as the mitochondrial matrix 
and nucleosol, and their subsequent profiling by Nuclear Magnetic Resonance (NMR) spectroscopy. On the other 
hand, new NMR methods for in-organelle metabolite detection based on diffusion-ordered spectroscopy (DOSY) 
will be developed, to provide an innovative platform for investigation of the subcellular compartments at the 
metabolite level. Proof-of-concept studies will assess in model biological systems the specific subcellular 
metabolome relevant to post-translational modifications of proteins and histones. 
Profile and skills required 

Applicants should hold a Master of Sciences in Physical chemistry, Biology, or Biochemistry. 
The candidates should have a strong interest in NMR spectroscopy (methods developments), cell biology, 
metabolism and omics analytical strategies. Either practical experience and/or theoretical knowledge on NMR 
spectroscopy OR a significant experience of bench work in molecular and cellular biology is expected. Applicants 
should have a strong interest in working in a cross-disciplinary environment at the chemistry-biology interface. 
Good English level is required. 

Application 

Candidates should send a cover letter and a CV with references and grade transcripts by email 
to benedicte.elena@univ-grenoble-alpes.fr. 

Applications should be received as early as possible, by Sept 15th 2022. 
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