KEY-Molecule to Organism Biochemistry
Workshop 1

1. About 40-50 % of the dry weight of bee venom is the peptide melittin. Its amino acid sequence is:

*GIGAVLK↓*VLTTGLPALISWIK*↓R*↓K*↓R*↓NN*
A. What is the amino terminal amino acid in this peptide? Glycine
B. What is the carboxy terminal amino acid in this peptide? Asparagine
C. Identify the functional groups that would have a charge at pH 7.0. Amino terminal amine, carboxy terminal carboxylic acid, R-group amines of lysine and arginine (in arginine, better thought of as guanidinium groups.
D. What is the net charge on this peptide at pH 7.0? + 5
Is the peptide as a whole acidic, basic, or neutral? Basic
E. Draw out the Lewis structure for the sequence –AVL- in this peptide.
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F. On the whole peptide sequence, use a color or symbol code and indicate the following types of regions: mostly hydrophobic amino acids; mostly charged amino acids; mostly hydrophilic but uncharged amino acids. See above: Hydrophobic area is underlined Charged amino acids are labeled with an *; hydrophilic but uncharged amino acids are in larger font. I have labeled the termini as charged amino acids.
G. The digestive enzyme trypsin hydrolyzes peptide bonds in proteins on the carboxylic side of lysine and arginine residues. Use arrows to indicate where trypsin would cut this peptide. See above. There are five cutting sites.
2.
A. .Human serum albumin has a molecular mass of 69 KD (for kilodaltons.) Using the conversion factor presented in this problem, estimate the number of amino acids present in this protein. (69,000 g/mol)/110 g/mol-amino acid =630 amino acids (this data only justifies 2 significant digits. 
B. Using this conversion factor, estimate the molar mass of melittin.26 AA * 110 g/mole aa=2900 g/mole or 2.9 KD.
C. How large (in base pairs) is the coding region of DNA needed to carry the information for human serum albumin? 3 bp are needed to encode each amino acid so the minimum gene size to encode this protein is 3*630 =1900 bp
D. Human serum albumin has a net charge of about -18 at pH 7.4. What does this suggest about the amino acid composition of this protein? It has significantly more acidic amino acids (D,E) than basic amino acids (K,R, H). Is it acidic, basic, or neutral? Acidic. (As a side note, most serum proteins are acidic.
E. Serum albumin in present at a concentration of about 4 g/100 ml in blood plasma. What is the molar concentration of this protein in the plasma solution? 4g/100 ml =40 g/l
40 g/l /69,000 g/mole = 5.8 x 10-4 moles/liter or 0.58 mM.
3. Rank the following amino acid side chains from strongest to weakest acid: A, S, C, D, Y.
Strongest: D>C>Y>S>A
4. Which amino acids fit the following descriptions?

A. Can only be found at the end on an alpha helix? Proline
B. The R-group has significant positive charge at physiological pH? Lysine or Arginine, histidine about ½ charged
C. Is responsible for the UV-light absorbance at 280 nm in proteins? W, Y, and F. (Importance in that relative order.)
D. Has an acid-base group with a pKa close to 7.0? Histidine
4. Influenza hemagglutinin has a long alpha helix-about 75 angstroms in length. Estimate the number of amino acids present in this alpha helix. One alpha helix turn contains 3.6 amino acids and is 5.4 angstroms in length. This corresponds to 1.5 Angstrom/amino acid. Thus this alpha helix contains 75/1.5 = 50 amino acids.
