Table 7-2

Highly conserved amino acid residues in hemoglobins

Position Amino acid Role
F8 Histidine Proximal heme-linked histidine
E7 Histidine Distal histidine near the heme
CD1 Phehylaianina Heme contact
F4 Leucine Heme contact
B6 Glycine Allows the close approach of the B and E helices
cz Proline Helix termination
HC2 Tyrosine Cross-links the H and F helices
C4 Threonine Uncertain
Uncertain

H10 Lysine
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Oxygen dissociation curves of
Saturation of the oxygen-binding sites
is plotted as a function of the partial
pressure of oxygen surrounding the
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Oxygen dissociation curve of
hemoglobin. Typical values for #Oq in
the capillaries of active muscle and in
-the alveoli of the lung are marked on
the horizontal axis. Note that Psq for
hemoglobin under physiological
conditions lies between these values.

that it binds oxygen cooperatively, in
contrast with myoglobin, which has a



In hemoglobin, acidity enhances the release of oxygen

Also, increasing the concentration of CO, lowers the oxygen

affinity.

The Bohr effect: The presence of higher levels of CO, and
H* in the capillaries of metabolically active tissue promotes
the release of O, from oxyhemoglobin. In the alveolar
capillaries of the lungs, the high concentration of O, unloads

H* and CO, from hemoglobin.

The oxygen affinity of hemoglobin within red cells is lower

~than that of hemoglobin in free solutions.

2,3-bisphosphoglycerate (BPG) binds to hemoglobin and

lowers its oxygen affinity.

Fetuses have their own kind of hemoglobin called

hemoglobin F (a2y2) [Isoforms or isotypes]

Hemoglobin F has a higher oxygen affinity than does
hembglobin A, due to its lower binding to BPG.
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Figure 7-37 + : ; B
Si?nple sequential model for a tetrameric allosteric protein. The binding of a

ligand to a subunit changes the conformation of that particular subunit frro}r]n the
T (square) to the R (circle) form. This transition increases the affinity of the

other subunits for the ligand.
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Figure 7-39

Concerted (Monod-Wyman-Changeux,
or MWC) model for a tetrameric
allosteric protein. The squares denote
the T form, and the circles denote

the R form. The ratio of T to R forms
' . ' in the absence of ligand is L. The

e dissociation constants for the binding

of ligand to the T and R states are Ky
and Kg.
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Figure 7-43 ;
Net charge of sickle-cell hemoglobin |
and of normal hemoglobin as a
function of pH, as measured by their |
electrophoretic mobilities. The |
isoelectric point of a molecule is the |
pH at which its mobility is 0.
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