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ÅStructural Biology 
ÅMolecular Biology 
ÅCellular Biology 
ÅMetabolomics 
ÅBioinformatics  
ÅComputational Biology 
ÅTechnologies: NMR, 

EPR, protein 
production and 
labelling, fluorimetry, 
relaxometry, CD, DLS, 
MS, X-ray, etc. 

Å> 3500 m2  
ÅAround 70 people among researchers, dedicated technical and administrative staff 
ÅProvides access to external users since 1994 

A center for research, knowledge transfer, and 
higher education of the University of Florence 

11 NMR spectrometers + 1 Relaxometer, The largest  
available magnetic field range (0.01 ς 950 MHz) 

1200 MHz (2017)  

CERM is a unique Research Infrastructure for Structural Cellular 
Biology and NMR in the Life Sciences 



ÅObservation of proteins 
(biological macromolecules) 
inside living cells by NMR.  

 

Å High res. solution NMR 
experiments, isotopic 
labelling. 

 

Å Atomic-level information is 
obtained on protein folding, 
maturation and interactions. 
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Two main strategies: 

Approaches for NMR on eukaryotic cells 

Protein insertion 

Protein expression 

X. laevis oocytes (microinjection) 

Mammalian cells  

Cell-penetrating 

peptides 

Pore-forming toxins 

Electroporation 

Yeast (P. pastoris) 

Mammalian cells (HEK293T) 

Insect cells (sf9/bac) 

Bacteria(E. coli) 



Advantages of expression vs. protein insertion: 

Physiological processes can be monitored starting from 
protein synthesis (e.g. protein folding, maturation, 
oxidation, cofactor ōƛƴŘƛƴƎ Χύ 
 
Does not require heterologous protein expression and 
purification. Good for proteins sensitive to in vitro 
conditions (e.g. prone to aggregation, oxidation, ...) 
 
Proteins can be co-translationally targeted to organelles 
for complex maturation pathways.  
 

 

Protein overexpression in human cells 


