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Chapter 3 Objectives

1. Define:  Amino acid, peptide, peptide bond, protein, oligopeptide, polypeptide, amino acid residue, chiral center, enantiomers, optically active, amphoteric, ampholyte, pKa value, isoelectric point.

2. Be able to draw the molecular structure (with correct stereochemistry) for each of the 20 standard amino acids at pH 1, 3, 7, 10, and 14 give a the appropriate pKa values.

3. Know which R- groups are classified as the following:  

a. nonpolar, aliphatic groups

b. aromatic groups

c. polar, uncharged groups

d. positively charged (basic) groups

e. negatively charged (acidic) groups

4. Be able to name the ten essential amino acids.  Why are they called “essential” amino acids?

5. Be able to name the four occurring nonstandard amino acids.

6. Be able to draw a titration curve (and label pKa values and pI) for any of the standard amino acids given the appropriate pKa values. 

7. Be able determine the pI value for any of the standard amino acids given the appropriate pKa values. 

8. Be able to draw the molecular structure of a given pentapeptide and label the N-terminal and the C-terminal.  Be able to determine the net charge of the pentapeptide given a pH value.  Also, be able to determine the pI value for the pentapeptide.

9. Be able to list seven types (or functions) of proteins and give one example of each.

10. Be able to define conjugated protein, lipoprotein, glycoprotein, phosphoprotein, flavoprotein, and metalloprotein.

11. Be able to define the following terms in regard to proteins:  primary structure, secondary structure, tertiary structure, and quaternary structure.

12. Be able to describe the techniques used to purify a protein.  What is the theoretical basis for each technique?  Be able to predict the order in which various amino acids or protein fragments would be collected using these techniques:  dialysis, precipitation (solubility, salting out), ion-exchange chromatography, size-exclusion chromatography, affinity chromatography, electrophoresis, SDS electrophoresis, isoelectric focusing.

13. Be able to define:  activity, specific activity.

14. Be able to calculate the specific activity given the sample mass and the activity.  Be able to determine the relative effectiveness of a technique given the sample mass and activity.

15. Be able to describe the process of sequencing a protein.

16. Be able to determine the primary structure of a small protein given experimental data where proteases and Edmund’s Degradation (the Sequenator) have been utilized.

