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Study of Magnetic Field Dependence of *°F NMR Signals of Hemoproteins Reconstituted
with a Ring Fluorinated Hemes
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The analysis of nuclear relaxation has provided a wealth of information about structural and
dynamic properties of molecules. Particularly, in the case of metalloproteins carrying unpaired
electron(s), dynamic nature of the molecule is sharply manifested in paramagnetic relaxation. In
this study, we have shown that the correlation times of the proteins can be estimated through the
analysis of field dependence of the paramagnetic Curie spin relaxation.
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Fig. 1. Molecular structure
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a: Lamor frequency of °F, J(a): Spectral density function, ry: Distance between *°F nucleus and heme
iron(5.62A), 1.: Correlation time of overall molecular tumbling. Other parameters represent usual meanings.
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Table 1. Line widths of °F NMR signals, relaxation rates of deoxy Mb, reconstituted with 3,7-DF, in 90% H,0/
10 % %H,0, pH 7.0, at 25°C.  R®* values are estimated through the analysis of the signals of CO form of Mb.
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signal  Av (Hz) Ra(s™)  Avg,z)  REYH AR  ARCAEY) AR RO t(ns)

3-F 710£71 2230+220 910491 2890+290  630+290 54+31 5804290 13204520  27+13
7-F 660+66 ~ 2070+210  950+95  2980+300  910+300 69+41 840+300  1490+530 3714
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