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5 Final discussion 

5.1 Publication A: 15N detection harnesses the slow

relaxation property of nitrogen: Delivering enhanced 

resolution for intrinsically disordered proteins 

Intrinsically disordered proteins (IDPs) are difficult targets due to their inherent 

dynamic behavior and evasion of traditional structural biology methods such as X-ray 

crystallography and cryo-EM. This work expanded the contingent of solution NMR 

experiments to study IDPs. By leveraging the enhanced resolution of nitrogen-detected 

NMR experiments, a suite of triple resonance backbone experiments comprised of the 

hCBCACON, hcaCOCAN, hCACON, HBHACBCAN, HBHACBCAcoN and hCcaCON-TOCSY 

experiments was developed that significantly improve backbone assignment techniques 

of IDPs. Using the regulatory domain of the transcription factor nuclear factor of 

activated T-cells (NFAT), the principal workflow of these experiments and their 

application to solve biological problems was presented. It was shown how nitrogen­

detected experiments help overcome difficulties in the assignment of overlapping peaks 

in NMR spectra of IDPs, due to the characteristic shallow chemical shift distribution of 

~ 1 ppm in the proton dimension of these proteins. Furthermore, the development of 

nitrogen-detected experiments enabled the assignment of praline residues, which are 

not accessible by traditional proton-detected NMR experiments due to the lack of NH­

resonances in their backbone. It was additionally shown that, despite of the reduced 

intrinsic sensitivity of 15N nuclei compared with 13C nuclei, the slower relaxation rates of

nitrogen nuclei compensate for this fact. Therefore, the nitrogen-detected experiments 

can provide the same information that carbon-detected experiments for IDPs developed 

by others[362-365l can. The 15N-detected experiments presented in this publication

allowed for the assignment of 100 % of resonances in NFAT12s-394, including pralines. 

This enabled the investigation of a fundamental question regarding NFAT activation: 

How is the nuclear localization signal (NLS) within the regulatory domain of NFAT 

masked while NF AT is phosphorylated, and how does it become accessible once 
































































































































































































































































































































































