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Consider the above figure for questions 1 through 5.
6. Which of these molecule(s) contains at least 1 phosphoester bond?

A. 1, 2 and 4
B. 1, 2, 3, and 4

C. 2 and 4

D. 3
E. 3 and 4

7. Which of the molecules shown in the figure is/are nucleosides?

F. 1 
G. 5

H. 6

I. 2 and 4
J. 5 and 6
8. Which is TRUE about molecule # 2 in the figure shown on page 2?
K. It is a nucleoside.

L. It contains a pyrimidine base.

M. It contains the sugar deoxyribose.

N. Its name is cytosine triphosphate.
O. B and D

9. Which of the molecules shown in the figure on page 2 does NOT contain ribose?

P. 6

Q. 1 and 6

R. 4 and 6

S. 1, 4 and 6

T. 1, 2, 3, 5 and 6

10. How many chiral carbons does molecule #1 contain?

U. 5

V. 6

W. 7

X. 8

Y. 9

11. The phosphodiester bonds that link adjacent nucleotides in DNA:
Z. Join the 3’ hydroxyl of one nucleotide to the 5’ hydroxyl of the next.

AA. Are uncharged at neutral pH.

AB. Always link A with T and G with C.

AC. Are positively charged.

AD. Contain two phosphates.
12. Which of the 20 standard amino acids is not optically active (chiral) and why?
AE. Proline, because its side chain forms a covalent bond with the amino group.

AF. Alanine, because its side chain is a simple methyl group.

AG. Glycine, because its side chain is unbranched.

AH. Alanine, because its side chain contains only hydrogen.

AI. Glycine, because its side chain is a hydrogen atom.
13. Which of the following is TRUE about the distal histidine of myoglobin?

AJ. It forms a hydrogen bond with bound oxygen.

AK. It covalently bonds heme into the hemoglobin subunit.

AL. It is the closest histidine to the Fe2+ atom in the heme ring.
AM. A and C 

AN. B and C

14. Which of the following statements is not accurate when considering water and biological molecules?

AO. Water can act as a hydrogen bond donor.

AP. Water can act as a hydrogen bond acceptor.

AQ. Polar substances are soluble because of their interaction with water.

AR. Non-polar substances associate with water to maximize their exposed surface area.

15. Which of the following statements about the peptide bond is FALSE?
AS. It is an amide bond.

AT. It exhibits partial double bond character.

AU. Atoms of the peptide bond are located in a single plane.

AV. It is formed when water is added during the condensation of an amino group and a carboxylic acid.

AW. It is a bond that displays resonance.

16. Which of the following does NOT contain an amide functional group?

AX. The amino acid Asn.

AY. The amino acid Asp.

AZ. The dipeptide Gln-His.

BA. All of these contain an amide group.

BB. None of these contain an amide group.

17. Which of the following functional groups could NOT act as a hydrogen bond donor?
BC. An amide group.

BD. A hydroxyl group.

BE. An ester.

BF. A ketone.

BG. Both C and D.
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18. Which statement(s) is/are TRUE regarding the peptide shown above?
BH. It contains only five polar functional groups.

BI. It contains four peptide bonds.

BJ. It is a tetrapeptide

BK. A and B.

BL. A, B and C.

19. Lysine is a zwitterion at pH 1.

BM. True

BN. False

20. What is the NET charge of the peptide below at pH 14?

          Arg-Asp-Cys-Tyr-Gln-Val-Glu

BO. -5
BP. -4
BQ. -3
BR. -2
BS. -1
21. Which of the following statements is TRUE regarding the R-groups of amino acid residues in an -helix?
BT. They alternate between the outside and the inside of the helix. 

BU. They are found on the outside of the helix. 

BV. They generate the hydrogen bonds that form the helix. 

BW. They stack within the interior of the helix. 

22. Which of the following forces is NOT a stabilizer of protein tertiary structure in the cytosol? 

BX. Hydrogen bonds.

BY. Salt bridges.

BZ. Disulfide bridges.

CA. Hydrophobic interactions.

CB. All the above are involved 

23. Which statement(s) is/are FALSE about the classification of amino acids?

CC. Leucine and lysine are hydrophobic amino acids.

CD. Lysine and arginine are positively charged amino acids.

CE. Glutamic acid and asparagine are negatively charged amino acids.

CF. A and B

CG. A and C

24. Which of the following is FALSE for the molecule shown below? 
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CH. It is a purine nucleoside.

CI. It has one chiral carbon.

CJ. It has only two groups capable of acting as H-bond acceptors

CK. B and C are false.

CL. A, B and C are false.

25. Which of the following statements is true concerning the absorption of light at 260 nm by nucleic acids?
CM. A260 decreases as concentration increases.

CN. A260 decreases as complementary strands in solution form a duplex.

CO. A260 increases as RNA tertiary structures form.

CP. A260 is smaller than A280 for a pure nucleic acid sample.

26. Which of the following statements about quaternary structure is TRUE? 
CQ. Quaternary structure is stabilized by the same types of noncovalent interactions as tertiary structure.

CR. Quaternary structure exists only in proteins containing prosthetic groups.

CS. Quaternary structure requires covalent interactions between polypeptide chains.

CT. Quaternary structure is defined as the 3D structure of proteins with four subunits.
CU. B and C are both true. 

27. Which of the following series of amino acids is most likely to be at the surface of a water-soluble globular protein?
CV. …..met-phe-pro-ile-leu…..

CW. …..tyr-phe-gly-asn-leu…..

CX. …..glu-asn-ser-thr-arg…..

CY. …..val-ala-val-glu-val…..

CZ. ......met-cys-pro-ala-tyr…..

28. What ultimately determines the unique three dimensional structure of soluble globular proteins?

DA. The prosthetic groups.

DB. The number of subunits

DC. The exact number of H-bonds.

DD. The side chains of the amino acid residues.

DE. The exact number of disulfide bonds

29. Which of the following is NOT a conservative amino acid substitution in a protein structure?
DF. Asp to Glu

DG. Arg to Phe

DH. Ser to Thr

DI. Ala to Val

DJ. Asn to Gln

30. Which of the following statements is FALSE regarding the interaction of oxygen with myoglobin? 
DK. Oxygen binds at the 6th coordination position of the Fe2+ ion in the heme. 

DL. Oxygen is a ligand of myoglobin. 

DM. Oxygen binds reversibly and with high affinity to the heme prosthetic group.

DN. All the above are true for the interaction of oxygen with myoglobin.

31. Compare the (-helix with the structure of double-stranded DNA. Which statement is TRUE for both structures?

DO. The backbones are on the outside of the helix.

DP. The hydrogen bonds are perpendicular to the axis of the helix.

DQ. Hydrogen bonds are the primary determinant of stability. 

DR. The helices are right handed.
DS. All the above statements are true for both structures.
32. The tetrapeptide Ser-Ala-Asp-Gln

DT. Contains a single carboxylic acid group.

DU. Is negatively charged at pH 7.0.

DV. Contains 4 peptide bonds.

DW. Contains 2 nonpolar residues.

DX. None of the above statements are true for this peptide.

33. Which is the complement to the following sequence in B-form DNA?  AACGAA

DY. TTGCTT

DZ. TTCGTT

EA. UUGCUU

EB. UUCGUU

34. If the fully deprotonated form of cysteine is placed in an aqueous solution at pH 7 the pH of that solution will
EC. Increase 

ED. Decrease 

EE. Stay the same
35. An amphiphilic molecule:

EF. Has polar functional groups.

EG. Has non-polar groups.

EH. Both A and B.

EI. None of the above.
36. Phenylanine is amphathic.

EJ. True 

EK. False
37. Heme is usually a prosthetic group. This means:

EL. Heme can be reversibly oxidized and reduced.

EM. Heme is a non-peptide molecule.

EN. Heme is part of a protein tertiary structure.

EO. B and C

38. Which of the following best describes the structural backbone of nucleic acids?

EP. … – base – sugar – base – sugar – …

EQ.  …– base – phosphate – base – phosphate – …

ER. … – base – phosphate – sugar – base – phosphate – sugar – …

ES. … – phosphate – sugar – phosphate – sugar – …

ET. … – phosphate – phosphate – sugar – phosphate – phosphate – sugar – 

The related proteases trypsin, chymotrypsin and elastase cleave peptide bonds using the same reaction mechanism, but with different substrate specificity. Each protease cleaves the peptide bond C-terminal to residue X, as shown in the table below. The active site of each of these enzymes contains a specificity pocket into which the substrate fits the side chain of residue X.

	Enzyme
	Residue X

	Trypsin
	positively-charged

	Chymotrypsin
	bulky hydrophobic

	Elastase
	small non-polar


39. In the following peptide which of the peptide bonds (labeled 1 - 5) is matched with the protease most likely to cleave it?
Asn----Pro----Gly----Phe----Glu----Arg----Ala----Lys---Ile

                                         1         2          3         4         5 

EU. 1, chymotrypsin 
EV. 2, trypsin

EW. 3, elastase

EX. 4, trypsin

EY. 5, trypsin

40. Which of the following statements regarding amino acids is/are FALSE?

EZ. Ala, Val, Leu and Ile play an important role in establishing and maintaining the 3-D structures of proteins.

FA. Every amino acid residue has at least two pKa values.

FB. When the pH of a solution is below the pKa value of an ionizable group, the deprotonated form of that group predominates.

FC. Statements B and C are false.

FD. All of the above statements are false.

41. The 3’ end of RNA can be identified by the presence of:

FE. A free 2( hydroxyl group.

FF. A free 3( hydroxyl group. 

FG. A phosphodiester bond.

FH. Ribose.

FI. The nitrogen-containing base.

42. Which of the following statements regarding DNA and RNA is FALSE?
FJ. Both DNA and RNA can form double helices.

FK. DNA can melt while RNA cannot.

FL. DNA is resistant to alkaline hydrolysis while RNA is not.

FM. Both DNA and RNA primary structures are stabilized by phosphodiester bonds.

43. The diagram above shows the incomplete structure of a nucleotide. If this nucleotide was GMP, which of the following structures would complete the diagram in the dashed box?
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E. None of the above
44. Which statement about hemoglobin and myoglobin is FALSE?

FN. Hemoglobin has quaternary structure while myoglobin does not.

FO. Hemoglobin binds carbon monoxide with higher affinity than it binds oxygen.

FP. Myoglobin binds oxygen reversibly while hemoglobin does not.

FQ. Myoglobin and hemoglobin can bind one oxygen for every heme prosthetic group.

45. Which of the following statements regarding amino acids is/are TRUE?

FR. Thr and Trp may be phosphorylated.

FS. The side chain of the amino acid histidine usually acts as an acid at pH 7.5.

FT. Arg contains four nitrogens.

FU. A and B

FV. All of the above statements are true.
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46. How many H-bonds can the base in the structure shown above form?

FW. 5

FX. 6

FY. 7

FZ. 14

GA. 16

47. How many phosphodiester bonds does the molecule shown below contain?
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GB. 0

GC. 1

GD. 2

GE. 3

48. Which of the following chemical groups/ bonds is NOT found in the molecule shown above?
GF. A ribose sugar
GG. Purine base
GH. Amide
GI. Amino
GJ. All the above are found
49. Which of the indicated bonds can rotate and thus provide flexibility to the peptide backbone?
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