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SYNTHESIS AND CHARACTERIZATION OF ANCESTRAL LAMPREY HEMOGLOBIN Node25
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Hemoglobins (Hb) from lamprey and hagfish are composed of monomeric components in the
oxygenated state, while the monomers aggregate to oligomers, such as dimers and tetramers, in the
deoxygenated state. We attempted to learn by reverse phylogenetic analysis how these species
acquired cooperativity in oxygen binding through molecular evolution of Hb. The Node25 globin
gene (an ancestor of cyclostomes) previously designed was constructed, cloned into pET22b(+) and
the resultant pET-Node25 was expressed in Z. coli BL21(DES3). The produced Node25 protein was
purified by using Q Sepharose and CM Sepharose column chromatography. UV-visible spectra
showed that this purified Node25 protein holds protoheme group. Oxygen binding experiments
showed that this protein has a small Bohr effect and weak cooperativity, but no effect of organic

phosphates.
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Nmax
pH Ps (mmHg) Nimax
6.4 27.1 1.49
6.9 25.9 1.52
7.4 23.8 1.61
7.9 21.2 1.65
8.4 20.1 1.64
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P Pso (mmHg) Nimax
2 mM ATP 24.6 1.56
2 mM DPG 25.5 1.55
2 mM IHP 26.1 1.51
None 23.8 1.61
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