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1920: Evil Returns movieHemoglobin (Hb) is a tetramer of two alpha and two beta chains. Hb is the
main functional protein in erythrocytes. In erythrocytes, the tetramer molecules are arranged in an

elongated cross-section showing a general diameter of 10-12 nm, such that each of the eight
individual hemoglobin molecules is located at the center of a heme pocket. Hemoglobin has two
allosteric binding sites, both of which can bind ligands such as oxygen and carbon dioxide. In the
case of oxygen, the binding involves the cooperativity of four equidistant but independent oxygen

binding sites. One of the two allosteric sites is the “proximal” site, located at the tertiary and
quaternary structure level, near the interface between subunits. Binding of ligands to the proximal

site is sensed by distal sites that affect physiological response to the binding of ligand. A distal site is
usually referred to as R or T-state (regional or global, respectively) indicating a different functional
environment of that site when compared to the R or T-state, respectively. Thus, the unliganded R-
state binds ligands in a different functional manner than the T-state. The conditions under which

these states occur can be determined in a study using an unliganded R-state to fully dissociate the
ligand from the proximal site and subsequently ligating the R-state with a ligand. Usually, the

ligand/site interaction is increased for the T-state and decreased for the R-state. A different allosteric
system controls the oxygenation state of hemoglobin. In this system, the oxygenation state or

oxygen affinity of hemoglobin is determined by cooperativity of the two ligand binding sites. Until
recently, two major models of cooperativity were proposed. The first model is referred to as
“symmetrical”, for example, the model developed by Hessel and Benkovic (Hessel, P., et al.,

Biochemistry, 35, 3920-
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