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Protein NMR: measurements of structure and dynamics 



Protein NMR: measurements of structure and dynamics 



In vivo metabolism via DNP  

• 13C is most common stable 
isotope utilized  

• Unprotonated sites can be 
monitored for the longest 

• Perdeuteration enables 
monitoring of other 13C sites 

• Other nuclei (7Li, 15N, 17O, 29Si) 
are feasible 

• 29Si looks promising for 
targeted nanoparticles 

Kurhanewicz et al., Neoplasia 13:81-97 (2011) 
Merritt et al., PNAS 104:19773-19777 (2007) 



In vivo rat brain measurements 

100 mM pyruvate in 2.3 mL buffer tail vein injection over 12 seconds 



Normal rat brain measurements 



Tumor measurements 



Comparison 
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