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Part 5: Binding and Release
The authors engineered the V67M mutation in the hemoglobin F gamma chain and used it for structural studies. In addition, they examined the biochemical consequences of the hemoglobin Toms River mutation. They expressed the recombinant hemoglobin F (α2γ2) protein in an Escherichia coli expression system. Here are some things they noted:
· The mutant hemoglobin F was produced at yields similar to those for wild-type hemoglobin F. 
· Initial studies indicated that the oxygenated hemoglobin tetramer (α2γV67M2) was not excessively prone to oxidation, heme loss, or denaturation, as compared with wild-type hemoglobin F.

The authors used partial laser photolysis and rapid mixing methods to measure the association (k′o2) and dissociation (ko2) rate constants for the last step of oxygen binding to individual globin subunits in wild-type and V67M γ-hemoglobin F. Data from the experiments are included in the table below:
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Q1. From the data provided above what can you say about the binding and dissociation of oxygen to the Hemoglobin g chain in the native and mutation proteins? 









Q2. What does the data in the table suggest about the protein folding of the mutant protein?






Q3. Relate the oxygen binding behavior reported in the table above to your structural explorations of the Toms River mutant. Explain in 2-3 sentences the structural bases of the binding properties.
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Table 2. Rate and Equilibrium Constants for Oxygen Binding to High-Affinity Forms ofthe a, 8, and y Subunits
of Hemoglobin F (Fetal) and Hemoglobin A (Postnatal) at pH 7.0, 20°C.*

Hemoglobin Subunit Variant

Hemoglobin F (2y2)

@ Wild type

y Wild type

y V67M
Hemoglobin A (@,8,)

@ Wild type

B Wild type

Koa

M

40
88
36

29:11
60+12

koz
=
12
37
43

1418
3113

Pso koa/K'o2)

WM

030
0.42
12

0.48+0.11
0.53+0.15

Keo
PMis
40

7.0
0.22

4.0£1.1
7.0£2.0

* Plus—minus values are means +SD. P, is the concentration of oxygen for half saturation (Kd) for the high-affinity state of
the hemoglobins. The constant k', represents the bimolecular association-rate constants for oxygen binding, ko, is the
unimolecular-rate constant for oxygen dissociation, and k’c. is the bimolecular-rate constant for carbon monoxide binding.

i Parameters for wild-type recombinant hemoglobin A tetramers are from Birukou et al.**
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