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Project description: 
Electron paramagnetic resonance (EPR) spectroscopy, coupled to Site-Directed Spin Labeling, is well suited 
to study the dynamics-function relashionship of recombinant proteins in solution and in the membrane, but 
is mainly applied in vitro. Moving towards in cellula experiments is highly interesting to map the dynamics 
of the chosen proteins in their native environment, and EPR would be ideally suited since the majority of 
the cellular components are not paramagnetic or are at low at too low a concentration to muddle the re-
sults. Unfortunately, commercial nitroxides, the spin labels of choice, can be easily reduced by the cellular 
environment, so an alternative must be found.  
 
In this project, the PhD candidate will be investigating a series of non-commercial nitroxides to evaluate 
their efficacy for in cellula studies, and could synthesize new ones in collaboration with the University of 
Marseille, France. The project will focus on recombinant Calmodulin, a soluble, well-characterized protein 
which acts as a Ca2+ sensor and conformational switch; the protein is produced in collaboration with the 
Department of Biology at UniPD. The nitroxides, alone and labeling recombinant Calmodulin, will be stud-
ied at first in a solution of cellular extracts. The second step will be the optimization of the protocol to in-
sert the protein inside viable cells. 
 
This project is suited to those students who love biophysics, a multidisciplinary environment at the inter-
face between chemistry and biology. It offers the possibility of working directly in a molecular biology la-
boratory and to spend a period abroad in Marseille, France. 
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