
Problem Set 3           (Due Sept 16th) 

1. Consider histidine.  Draw as many resonance structures as you can.  Is the ionizable proton (the proton 

that reacts with water) shared between the two nitrogens? 

 

 

2. Consider the peptide CHECKMATE. 

a. Name this peptide. 

b. Write the peptide using three letter nomenclature. 

c. Draw the peptide. 

d. Using the standard side chain, N-terminus and C-terminus pKa values, predict the charge of the 

peptide at pH 6.0, 7.0 and 8.0 

e. Determine the pI of CHECKMATE. 

f. Can the side chains of this peptide be modified by any of the chemical modifications discussed 

in class (acetylation, phosphorylation, carbamation, carbamylation, disulfide formation)?  

g. Based on your chemical intuition, predict if any of the side chain pKas will be modified based on 

the physical proximity to other ionizable groups. 

 

3. Please sketch a peptide bond and justify why it is planar. 

 

 

 

 

4. Consider the Ramachandran Plot for polyglycine.  Why is the 

 = 0 and  = 0 region not populated?  Why are positive phi 

values allowed when they are not observed in other amino 

acids?  A complete answer will include a couple sketches. 

 

 

 

 

 

 

 

 

5. Consider the Ramachandran Plot (right).  Predict what amino 

acid is represented here and discuss why you came to this 

conclusion. 

 

 

 

 

 

 

 

 

 

 

 

 



6. Amphipathic proteins are peptide chains that have folded into a conformation that contains a 

hydrophobic region and a hydrophilic region on the surface.  How could this be accomplished in a -

sheet structure?  How about an -helical? 

 

7. What are the common and  angles in alpha helices.  What H-bonding pattern stabilizes this 

structure? 

 

8. Please describe the difference between parallel and antiparallel -sheets. 

 

 


