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Homework 2
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1. Consider the following statements about hemoglobin. Mark each statement as true or false. If the statement is false, explain why.

(a) The oxygen affinity of any one heme group depends on the quaternary structure of the molecule.
(b) Carbon dioxide lowers the oxygen affinity of hemoglobin by binding to the N-terminal groups of the polypeptide chains.
(c) The hemoglobin tetramer binds four molecules of 2,3-BPG.
(d) The heme groups of hemoglobin are surrounded only by nonpolar side chains of the protein globin.
(e) The polypeptide conformation of hemoglobin allows it to form a stable complex with oxygen without any oxidation of the iron in the heme.

(f) 2,3-BPG is believed to form ionic bonds with negatively charged amino acid side chains in the center of the hemoglobin molecule.

(g) Hemoglobin is an allosteric protein.

(h) By binding to hemoglobin, 2,3-BPG stabilizes the R-state of the protein, and makes it more difficult for oxygen to bind.
2. Consider the following heme proteins. Compare each protein’s affinity for oxygen to that of hemoglobin at physiological pH. In other words, is the protein (under the specified conditions) expected to have lower or greater affinity for oxygen, compared to hemoglobin (at pH 7.4)? Explain your answer.

(a) Mb at physiological pH

(b) Hb at pH 7.2

(c) Fetal Hb at physiological pH

3. Hemoglobinopathies have traditionally been defined as a family of disorders caused either by production of a structurally abnormal hemoglobin molecule or by synthesis of insufficient quantities of normal hemoglobin. Sickle cell anemia, methemoglobinemia, and the thalassemia syndromes are three representative hemoglobinopathies that can have severe clinical consequences. For each of these disorders, briefly answer the following questions. Please cite any sources consulted, including textbooks and websites.
(a) What is the disorder?
(b) What causes the disorder (i.e. what is the molecular basis of the disorder)?
(c) How is the disorder treated?
