Answers to Practice Exam Questions: Amino Acids and Protein Structure
1. Which of the following series of amino acids is most likely to be in the core of a water-soluble globular protein? (see textbook pages 114-115)
A. ..met-phe-tyr-ile-leu..
B. ..tyr-phe-gly-asn-leu..
C. ..glu-asn-ser-thr-arg..
D. ..val-ala-val-glu-val..
E. ..met-asn-pro-ala-tyr..
2. Which of the following statements about the alpha-helix is FALSE? 
(see textbook pages 87, 95)
A. The alpha-helix is a type of secondary structure that fulfills the hydrogen bonding requirements of amino acid side chains.
B. The alpha-helix is a type of regular secondary structure.
C. The alpha-helix contains hydrogen bonds between the carbonyl oxygen of one residue and an amide hydrogen that is four residues closer to the carboxy terminus of the helix.
D. The alpha-helix has a right-handed twist.
3. Which level of protein structure is defined as "the hydrogen-bonded arrangement of the polypeptide backbone”? (see textbook page 87)
A. Primary
B. Secondary
C. Tertiary
D. Quaternary

4. Which of the following statements about quaternary structure is FALSE? 
(see textbook page 103)
A. Quaternary structure is defined as the arrangement of polypeptide backbones in proteins with four subunits.
B. Quaternary structure exists only in proteins containing more than one polypeptide.
C. Quaternary structure is stabilized primarily by hydrophobic interactions.
D. Quaternary structure is fine-tuned by ion pairs, disulfide bonds, and hydrogen bonds.
5. Which of the following statements is FALSE with respect to the ribbon diagrams shown below? (see textbook page 98)
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A. The tertiary structure of protein 3 includes a prosthetic group.
B. Protein 2 contains anti-parallel beta-strands.
C. Protein 1 contains many flexible loops.
D. None of these proteins possesses quaternary structure.

6. Which of the following stabilizes the folding of a polypeptide backbone into regular secondary structure? (see textbook page 87)
A. Electrostatic interactions
B. Hydrophobic interactions
C. Disulphide bridges
D. Covalent bonds
E. Hydrogen bonds
7. Hydrophobic interactions may occur between the R-groups of which of the following pairs of amino acids? (see textbook page 59-60)
A. Tyr and Gly
B. Arg and His
C. Phe and Trp
D. Val and Asn
E. His and Asp

8. Why is Gly achiral? (see textbook page 56)
A. Because Gly has four different substituents attached to the Calpha atom.
B. Because Gly's sidechain is an H atom.
C. Because Gly is normally found exposed on the protein surface.
D. Because Gly is the smallest amino acid.

9. Which statement(s) about the following amino acid sequence is (are) TRUE?               
(see textbook page 66, Table 3.2, and pages 67-68, Section 3.5)
Phe-Glu-Arg-Val-Pro-Lys
1. It contains three positive charges at physiological pH.
2. It has a net charge of zero at pH 7.
3. It has two residues with non-polar side chains.
4. It contains six peptide bonds.
A. 1 only
B. 1, 2 and 3
C. 1 and 3
D. 2 and 3
E. 2 and 4
10. Which of the 20 standard amino acids is the smallest chiral amino acid? 
(see http://en.wikipedia.org/w/index.php?title=File:Amino_Acids.svg&page=1)
A. Gly
B. Ser
C. Val
D. Ala
E. Leu

11. Which of the following statements about the peptide bond is TRUE? 
(see textbook pages 67-68, 91-92)
A. It connects the alpha-carbon of one amino acid to the nitrogen of another.
B. It is a double bond.
C. Atoms connected to the nitrogen in the peptide bond all lie in the same plane.
D. It is important in primary structure, and not in secondary structure.
E. It carries a full negative charge on the oxygen.

12. Which statement is FALSE about the classification of amino acids? 
(see textbook page 62, Section 3.2.F)
A. Alanine and valine are hydrophobic amino acids.
B. Lysine and arginine are positively charged amino acids.
C. Glutamate and asparagine are negatively charged amino acids.
D. Threonine and glutamine are polar amino acids.
E. Methionine and cysteine are sulfur-containing amino acids.

13. Which of the following statements is TRUE regarding beta-sheets? 
(see textbook page 98, paragraph 4)
A. Side chains are found on one side of the sheet.
B. Hydrogen bonds between side chains are required for stability.
C. Beta-sheets may be formed from portions of the polypeptide chain that are separated in the primary structure.
D. They contain only polar residues.

14. What is the net charge of this peptide under physiological conditions? 
(see textbook page 66, Table 3.2)
Arg-Asn-Lys-Tyr-Trp-Ile-Glu

A. -2
B. -1
C. 0
D. +1
E. +2

15. Which of the following pairs of amino acid side chains could form a salt bridge with one another in a folded protein?
(see http://en.wikipedia.org/wiki/Salt_bridge_%28protein_and_supramolecular%29)
A. Cys, Cys
B. Tyr, Ser
C. Lys, Arg
D. Lys, Asp
E. Glu, Asp
16. Which of the following statements about the tertiary structure of cellular globular proteins is FALSE? (see textbook page 99-100, Section 4.7)
A. They have loops of irregular secondary structure located mainly on their surface.
B. They have hydrogen bonding groups located within their hydrophobic cores.
C. Their structure is primarily stabilized by disulfide bridges and salt bridges/ion pairs.
D. They have hydrophobic cores rich in regular secondary structure.
17. Which amino acid is not a residue in this pentapeptide?  
(see http://en.wikipedia.org/w/index.php?title=File:Amino_Acids.svg&page=1)
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A. Val
B. Ile
C. Asp
D. Lys
E. Asn

18. The peptide shown in the figure above is: (see textbook pages 67-68)
A. A pentapeptide, containing four peptide bonds.

B. A tetrapeptide, containing five peptide bonds.
C. A pentapeptide, containing five peptide bonds.

D. A tetrapeptide, containing four peptide bonds.
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