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Challenges to NMR structural analysis of higher molecular weight proteins by
direct measurement of carbon nuclei
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Analyses of proteins by nuclear magnetic resonance normally require
assignment that determines the origins of signal peaks. However, the assignment becomes more
difficult to achieve at higher pH conditions and for higher molecular weight proteins. In order to
overcome this problem, the author tried shifting the pivot of sequential resonance assignment from
the amide group 1H/15N to 1H/13C. The results showed that even with the most advanced NMR equipment,

the 13C-FID sensitivity was still low and a concentration as high as 1 mM was required for analysis
of high molecular weight proteins. However, 13C measurement is effective for samples with
paramagnetic centers, such as metalloproteins, and intrinsically disordered proteins with no
particular structure. Further progress is expected in the future with the development of pulse
programs and hardware.
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