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1) VERY Short Answer. Provide a short answer  for each of the following: (2 points each)

(b) What are two specific roles of preformin in the process of nascent protein chain folding?

(a) What type of data is plotted on a Ramachandran plot and what information does it provide?

(c) Briefly compare and contrast the sequence and structural differences between Prp and Prp
sc

?

(d) What does information do the results of the Edman degradation provide?

(e) What is the difference between a motif and a domain?

2) A crystallographer obtains structures from two different crystals of the same protein. One 
structure has 3.5 A resolution while the other has 1.7 A resolution. (7 pts)
a) What do these two values tell you about their respective structures?

b) How would you expect the diffraction patterns to differ between the two structures?

c) What differences between the two crystals could account for the incongruent resolution values?

3) How does a  "kinetically stable" folding intermediate differ from a native protein? Explain two 
theories concerning how chaperones disfavor these intermediates. (5 pts)

 Semi-short answers. Provide concise answers  to  the questions below. 
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4) A researcher discovers a protein that resembles an EF hand structurally except the ion bound is 
a chloride ion. Describe the primary, secondary, tertiary and quaternary structure present in an EF 
hand and how you would expect them to differ in this new protein. (5 pts)

5) Explain two ways that cis and trans conformations of GroEL differ from each other structurally 
 and two ways they differ functionally. (6 pts)

b) How would several mutations that simultaneously prevented the conformational change from cis 
to trans while increasing the number of hydrophobic residues at the mouth of the complex likely 
affect its function? (4 pts)

6) An anemic individual, whose blood has only half the normal Hb content, may appear to be in 
decent health. Yet, a normal individual is incapacitated by exposure to sufficient carbon monoxide to 
occupy half of the subunits of each Hb. Explain this.  (6 pts)

7) You must select among some equally qualified people to escort you in a mountain climbing 
expedition. Each of these people however, is heterozygous for a Hb mutation. Briefly explain the 
result of each mutation and then select the person most likely to survive to accompany you. (14 pts)

a) Jerry (Glu6!       Asp)   b) Steve (Tyr42a     Asp)  c) Rob (Asp94a      Lys)   d) Nick (HisF8b     Gly)

 



8) A researcher, who doesnt have much experience with methods, finds a new protein that he wants 
to characterize. He assembles the data below.
a) First, he wants to denature the protein and asks what he should add. What do you say? (1pt)

b) Next he runs a gel on the protein and sees one band after staining. He realizes he forgot a step so 
he does the experiment again. Now, he has two bands of different molecular wt. What did he forget to 
do at first? How might he have corrected this? What can he conclude about his protein now? (3 pts)

c) At the same time he performs step b above, he performs an Edman degradation experiment on the 
protein and he finds he has equal amounts of Ala and Cys. What does this mean? (2 pts)

d) He then isolates the protein from the larger of the two bands from the gel and digests it with the 
following proteases. The fragments he obtained are listed below. Based on this, what is the sequence 
of this protein? (14 pts)

i) trypsin:
Val-Cys-Pro
Tyr-trp-Cys-Arg
Ala-Cys-Phe-Pro-Lys
Arg

e) Draw the trypsin fragment containing the N-terminus of the protein. Circle a peptide bond and 

 label one set of ! and ". (13 points)

ii) chymotrypsin:
Trp
Cys-Arg-Arg-Val-Cys-Pro
Ala-Cys-Phe-Pro-Lys-Tyr

iii) carboxypeptidase A and B: no cleavage

f) The researcher tells you that it took him so long to sequence his protein because he was confused 
by the number of fragments from the chymotrypsin digestion. Why was he confused? (2pts)  



Exam 1, Page 4

g) Meanwhile, You isolated the  protein from the other band and determined its sequence (given 
below). Then you took native protein, denatured it and digested it with chymotrypsin and elastase 
(simultaneously). The amino acid content of the fragments are given below. From this information, 
draw the disulfide bonds that would exist between the two chains. (8 pts)

chain 1

chain 2 Cys-Tyr-Cys-Phe-Cys

chymotrypsin and elastase:
(Phe, Cys2, Pro2,Tyr , Lys )
(Ala)
(Cys2, Tyr)

(Cys2, Arg2, Val, Phe)
(Trp)

Bonus: Pick one of these to answer. 

1) describe one really cool thing about antibodies involving either their  structure or function
2) draw a b-sheet that has 3 parallel and two antiparallel strands.

 


