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We report here the results from '’F NMR studies of human adult hemoglobin (Hb A) and
human fetal hemoglobin (Hb F) possessing C; fluorinated heme. The orientation of axial His
F8 imidazole relative to heme in the subunits of Hb A and Hb F has been estimated through
the analysis of paramagnetic '°F NMR shifts. The study suggested a possible difference in the
orientation of HisF8 imidazole relative to heme between the o subunits of the two Hbs,
indicating that the His F8 imidazole orientation in the o subunit is affected through the
subunit interaction.
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Fig. 2. '"F NMR spectra of 2,8-DPF Hb F in various oxidation,
spin, and ligation states of heme iron at 25 °C and pH 7.0.
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Fig. 3. '""F NMR spectra of CN”
forms of Hb F(2,8-DPF) and Hb A
(2,8-DPF) at 25 °C and pH 7.0.
The signal assignments are given
with the spectra.
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Fig. 4. Plots of 4d.,, against @ for
Mb(2,8-DPF), Hb A(2,8-DPF), and
Hb F(2,8-DPF). A4, is the difference
in the J.,, contribution between 2-CF;
and 8-CF; signals. In the cases of the
2-CF; and 8-CF; signals, since Jgon
dominates in dpara, deon can be calculated
by the equation deop =0ops - Ogia- The @
values reported for the X-ray crystal
atructures of native proteins, i.e.,
@ = 3.0 for Mb (PDB:2JHO), and
@ =15.5 for a subunit and @ = 19.5 for
 one of Hb A (PDB:101I), have been
used for the plots.
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