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Taking advantages of *°F NMR, we have shown that the introduction of fluorinated hemes
into b-type hemoproteins provides spectroscopic probes highly sensitive to heme electronic
nature which is relevant to functional properties of the proteins. In the present study, we
elucidated oxygen binding of the individual subunits of human adult hemoglobin (Hb A).
The study demonstrated that the incorporation of a C,-symmetrically fluorinated heme into
the protein results in a significant non-equivalence between the oxygen binding affinities of
the subunits. This finding indicated the significance of the heme-protein interaction in the
regulation of the functional properties of Hb A.
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Fig. 2. 'H NMR spectra and 1°F NMR spectra.

Table 1. Oxygen bindings properties

Pso®(mmHg) no
2,8-DPF Hb A 8.9 1.64
Native Hb A 5.9 2.99

a : Partical pressure of O, at [Deoxy Hb]=[Oxy Hb].
b : Hill coefficient representing the cooperativety.
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Fig. 3. "®F NMR spectra of (A)oxy Hb A(2,8-DPF),
(B) Hb A(2,8-DPF) intermediate state  and
(C)deoxy Hb A(2,8-DPF), 25°C and pH 7.0. As
shown with the spectra, the assignments of the
signals to the individual subunits were not
completed at the present.
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