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Chemistry 431A  Test #2 Guidelines 
 
Instructions:  
 
The Second Midterm exam is scheduled for Feb. 21, 2005, Monday.  It will 
include materials mainly from chapters 5-7.   Review your lecture notes, 
and quizzes but don’t neglect reading these chapters thoroughly.  The test 
will have a similar format as the first test, i.e. diverse questions/problems. 
 
Below are some topics to consider in starting your review. 
 
1) Name all 20 amino acids and write their structures and their 

abbreviated names.  What are the unique properties of each of these 
amino acids? Which amino acids have polar sidechains? Bulky 
sidechains? Nonpolar sidechains?  Charged sidechains? Suppose a 
protease acts selectively on peptide bonds adjacent to K and R.  What 
properties of K and R does the protein likely recognize?  Know about 
protein sequencing and be able to do sequencing problems similar to 
approach discussed in class (i.e. utilizing specific proteolytic enzymes- 
the ones mentioned on the board during lecture).  

 
2) Draw a hexapeptide having the sequence AVEKRQ?  What is the charge 

of this hexapeptide (the pka’s will be supplied)?  At what pH will this 
polypeptide not migrate under the influence of an electric field? 
Assuming this sequence were part of a protein, predict whether it will 
likely be part of an α-helix or β -sheet? (Be abke to use the Chou-
Fasman rules; the parameters will be supplied).   

 
3) A hypothetical protein depends on a key Lys- - - Asp saltbridge to 

stabilize its native conformation.  If you know the pKa’s of these 2 
amino acids, draw a Absorbance vs pH curve for this protein (assuming 
that the saltbridge is accessible to the aqueous solution of course).  
What if it is not accessible?   

 
4) What are the structural features of an α -helix, as well as β -sheets.  

What about the other helices?  Give numbers (e.g. 3.613) not just 
qualitative descriptions.  Describe the 2° structure in collagen and 
discuss how it is stabilized.  What determines the “hardness” or 
“brittleness”  of collagen?  Why does vitamin C have a role? Name the 
modified amino acids found in collagen and elastin, and their 
crosslinks.   
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5)  What general principles of protein 3° structure have you learned so 
far? Be concise and enumerate them in case you have to write about 
them.  What are the interactions which stabilize the native structure? 
What factors tend to disrupt these forces? What will urea, SDS, β-
mercaptoethanol, guanidinium, temperature change, pH change, etc, 
do to them?  (if you are not familiar with these reagents, read up on 
them!). 

 
6) Understand the thermodynamics of folding: the entropic and enthalpic 

terms.  What interactions add up to contribute to the ∆H term?  What’s 
the role of Cys?  Write down the important equations, know why they 
have + or – signs and what could change those.  Know about metastable 
states. Why are some proteins stable even if they are not in the native 
structural form? Read up on chaperonins and prions and their 
relationship to this topic. 

 
7) Know the significant structural features of the heme group, as well as 

myoglobin and hemoglobin as a whole.  Understand the functional 
distinction between them. Describe clearly the structural details about 
the way the heme group is able to deliver O2.  What are the significant 
amino acid residues involved? How do they interact with the O2, with 
the Fe2+.  Describe IN DETAIL the structural movements within the 
cavity containing the heme upon uptake of O2 by the heme.   

 
8) Discuss the binding curves, Hill plot, and cooperativity. What is the 

significance of the Hill coefficient, n?   Calculate θ for pO2 values 
typically found in the different parts of the body both for n=1 and 
n>1.   

 
9) Compare and contrast the KNF and the MWC models of hemoglobin 

allostery.  Be clear!  What are the R and T states? If there was an 
enzyme which acted like Mb and its catalytic activity were dependent 
on the binding of the substrate (i.e the reactant which is analogous to 
O2 for Mb), what would its rate of reaction vs [substrate] plot look like?  
How about if the enzyme was more like Hb?  Know the difference 
between the sigmoidal and the hyperbolic curves. 

 
10) What is the Bohr effect? How is CO2 transported to the lungs by Hb? 

What is the role of bisphosphoglycerate? Discuss variant Hb and sickle 
cell anemia.  What is the condition called thalassemia? 


