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Characterization of Subunit Interaction in Human Adult and Fetal Hemoglobins
through Comparative Studies between the Constituent Subunits in Their Tetrameric and
Isolated States
(OTomokazu Shibata, Hulin Tai, Shigenori Nagatomo, and Yasuhiko Yamamoto
Dept. of Chem., Univ. of Tsukuba

Subunit interaction in human adult and fetal hemoglobins, i.e., Hb A and Hb F, respectively,
which is responsible for the cooperative oxygen binding of the proteins, has been shown to be
manifested in the shift differences between heme peripheral side chain proton signals of
met-azido adducts of the constituent subunits in their tetrameric and isolated states.
Downfield shifts of the signals of B and y subunits in Hb A and Hb F, respectively, relative to
the corresponding signals in the isolated ones could be attributed to an increase in the high
spin contents of the subunits in the former than the latter, as a result of an elongation of the
coordination bond between heme Fe and axial His imidazole.
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Fig. 4. Downfield-shifted portions of “H NMR spectra of met-azido '
o subunit (A and B), in the presence and absence of PMB, Hb F
(C), and vy sugunit (E and D) in the presence and absence of Fig. 5. Schematic drawing of the
PMB, in 20%°H,0/80%H,0, pH 8.1 at 25°C. The assignments  orientation of PMB with respect to
of the resolved heme methyl proton signals are given with the heme in PMB-modified y subunit.
spectra.
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