CHEM4165/5165


HOMEWORK NUMBER 4   


Fall 2006
Review for Amino Acids/Peptides/Primary Structure of Proteins- Chapter 5

YOU WILL NEED TO STUDY THE TOOLS OF BIOCHEMISTRY SECTION AT THE END OF CHAP. 5 TO BE ABLE TO ANSWER SOME OF THESE QUESTIONS. 
Questions at the end of the chapter that I particularly find helpful are #1-8

1. Identify the following amino acids (Provide its name, three- and one- letter codes):

a) largest of the basic (pKa > 6) amino acids





b) sulfur-containing amino acid; a precursor of cystine



c) amino acid generated by hydroxylation of Phe



d) presence in the diet reduces need for Phe




e) heterocyclic, aromatic amino acid; precursor of niacin


f) smallest amino acid with hydroxyl group




g) sulfur-containing R group; never charged







h) MSG









i) Amide form of MSG







j) only amino acid with a substituted -amino group;

influences protein folding by forcing a bend in the 

polypeptide chain







2. If you were trying to separate lysine and histidine on a cation-exchange column, would you have an easier time at pH 4.0 or at pH 8.0? Draw their structures with proper ionization states at each pH.

3. A heptapeptide gave 2,4 dinitrophenylleucine on N-terminal analysis, and free Met as the first product with carboxypeptidase. Trypsin treatment gave a tripeptide (composition: Lys, Leu, Tyr) and a tetrapeptide (composition:  Phe, Met, Ala, Glu). Chymotrypsin treatment of the tetrapeptide gave two dipeptides, one migrating to the positive electrode and one to the negative electrode upon electrophoresis at pH 4.5. The peptide migrating to the positive electrode showed a weak U. V. absorption at 260 nm. What is the sequence of the heptapeptide?  (write it in one-letter code)
4. Given the following data on four different proteins:

Protein


M.W. (kDa)
Diffusion Coefficient D
   pI

Myoglobin

     
   16.9


11.3


  7.0

Catalase

  
 221.6

 
  4.3


  5.6

Cytochrome c
     
     
   13.4


11.4


10.6

Serum albumin
     

   68.5

  
  6.1


  4.8

Assume all proteins have partial specific volumes of about 0.73 ml/g.  Indicate which protein(s) will exhibit the indicated behavior below

a) Difficult to separate on gel-filtration

b) Migrates fastest on electrophoresis in SDS.

c) Migrates to the anode on electrophoresis at pH 6.0

d) Elutes first from a DEAE (anion exchange) Column

e) Elutes first from a carboxymethyl cellulose (cation  exchange) Column

5. Using the data in Table 5.1, calculate the average amino acid residue weight in a protein of typical composition. This is a useful number to know for approximate calculations (KINOW IT!)

6. Explain what happens to the surface charge distribution and solubility of a typical protein (globular, pI ~ 7.0), and (briefly) why it happens, under the following conditions:

a) Change the pH such that it approaches the pI

b) Change the pH to extremely basic conditions.

c) Change the pH to extremely acidic conditions.

d) Add salt, say to 100 mM.

e) Add salt, say to 2M.
7. Given the following peptide

SER-GLU-PRO-HIS-MET-ARG-PRO-CYS-GLU-TYR-PRO-LYS

a) Estimate the net charge at pH 7.
b) Estimate the net charge at pH 12.
c) How many peptides would result if this peptide were treated with cyanogen bromide?

d)  How many peptides would result if this peptide were treated with trypsin?

e) How many peptides would result if this peptide were treated with chymptrypsin?

8.  On a separate piece of paper, draw the structure of the peptide from question 7.
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