
Chapter 7 Study Guide

Know chapter summary and study exercises.  For item 6 in study exercises, know only as
discussed in class.
1.  What are the functions of myoglobin (Mb) and hemoglobin (Hb)?
2.  What is the heme group (don’t memorize structural details), and what is its function (Figure
7-2)?  What are the ligands of the central Fe++?  Later on in the chapter, be sure to know the
significance of His F8 which occupies the coordinate position opposite the O2 (see Figure 7-9).
3.  How are the structures of Mb and Hb similar, how do they differ (Figures 7-1, 7-5)?
4.  How are the oxygen binding curves for Mb and Hb similar, how do they differ (Figures 7-4
and 7-7, simple vs. sigmoid binding)?  What is p50 and what does it signify?  How can you obtain
a p50 value from an oxygen binding curve?  Compare p50 values for Mb and Hb.  
5.  What is a Hill plot and what information does it convey (Figure 7-8)?  How can you obtain
p50 values from a Hill plot?  Be able to compare and contrast oxygen binding curves and Hill
plots for Mb and Hb.  
6.  What is cooperativity, how does it increase the efficiency of Hb in transporting O2 from lungs
to tissues?  What are the structural features of the cooperative event (RWT equilibrium, etc.). 
You should know why binding of the first O2 to the T form is difficult, and why subsequent
binding is facilitated.  As far as structural details is concerned, concentrate on Figure 7 - 9 pay
less attention to Figures 10 and 11
7. What is the Bohr effect and how is it consistent with the effects of pH on the oxygen binding
curve for Hb as shown in Figure 7-12? Where do CO2 and H+ bind (not at heme group)?   Note
that these are allosteric sites.  Since the T form of Hb binds H+ more tightly to a His residue on a
beta chain than it does on the R form, how must the pKa of this His change in the T 6 R
conversion in order for this change in binding affinity to occur?  How does it happen (see Figure
7 - 11 (b))?
8.  What is BPG and what effect does it have on affinity of Hb for O2?  How will this effect be
manifested in the O2 dissociation curve?  Where does BPG bind (Figure 7-15)?
9.  How and why does fetal Hb differ from adult Hb?  
10.  Know the sickle cell anemia story (Figures 7-18 and 19).
11.  Know the basics of the two models (symmetry and sequential) as described in the web notes.
12. Problems: 1, 3, 4, 7, 9, 10


