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Test Bank: Lehninger Principles of Biochemistry, 7th 

Edition, David L. Nelson Chapters 1-28. 
 

1. In a bacterial cell, the DNA is in the: 
A) cell envelope. 
B) cell membrane. 
C) nucleoid. 
D) nucleus. 
E) ribosomes. 

 
 

2. A major change occurring in the evolution of eukaryotes from prokaryotes was the 
development of: 
A) DNA. 
B) photosynthetic capability. 
C) plasma membranes. 
D) ribosomes. 
E) the nucleus. 

 
 

3. In eukaryotes, the nucleus is enclosed by a double membrane called the: 
A) cell membrane. 
B) nuclear envelope. 
C) nucleolus. 
D) nucleoplasm. 
E) nucleosome. 

 
 

4. The dimensions of living cells are limited, on the lower end by the minimum number of 
biomolecules necessary for function, and on the upper end by the rate of diffusion of 
solutes such as oxygen. Except for highly elongated cells, they usually have lengths and 
diameters in the range of: 
A) 0.1 m to 10 m. 
B) 0.3 m to 30 m. 
C) 0.3 m to 100 m. 
D) 1 m to 100 m. 
E) 1 m to 300 m. 
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70. When Stanley Miller, in Harold Urey's laboratory, subjected a gaseous mixture 
mimicking the prebiotic atmosphere on Earth to electrical sparks, he found that _____ 
were formed. 
A) amino acids 
B) aldehydes 
C) ribonucleotides 
D) both amino acids and aldehydes 
E) amino acids, aldehydes, and ribonucleotides 

 
 

71. Which present-day observable piece of evidence supports the “RNA world” hypothesis? 
A) RNA molecules participate in biologically significant reactions. 
B) RNA can serve as an information-carrying molecule. 
C) RNA nucleotides catalyze peptide bond formation. 
D) RNA molecules participate in biologically significant reactions, and RNA 

nucleotides catalyze peptide bond formation. 
E) RNA molecules participate in biologically significant reactions, RNA can serve as 

an information-carrying molecule, and RNA nucleotides catalyze peptide bond 
formation. 

 
 

72. Which statement is NOT true about the formation of early organisms? 
A) The first organisms were anaerobic because the atmosphere was devoid of oxygen. 
B) The original electron donor for photosynthetic processes was probably H2S. 
C) Oxygen, a powerful oxidant, was probably welcomed by anaerobic organisms as a 

preferable choice for metabolic reactions. 
D) The transfer of electrons to O2 releases more energy than transferring electrons to 

SO4
2– 

E) Cyanobacteria are modern descendants of early photosynthetic oxygen-producers. 
 
 

73. Which organelle probably originated as an endosymbiotic engulfing of an aerobic 
bacterium by a eukaryotic cell? 
A) ribosome 
B) mitochondrion 
C) Golgi body 
D) nucleus 
E) endoplasmic reticulum 
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45. A 
46. C 
47. D 
48. A 
49. B 
50. B 
51. D 
52. A 
53. C 
54. A 
55. D 
56. E 
57. D 
58. B 
59. A 
60. B 
61. C 
62. A 
63. D 
64. B 
65. E 
66. B 
67. A 
68. A 
69. C 
70. E 
71. C 
72. A 
73. C 
74.  
75.  
76.  
77.  
78.  
79.  
80.  
81.  
82.  
83.  
84.  
85.  
86.  
87.  
88.  
89.  
90.  
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16. The major reason that antiparallel -stranded protein structures are more stable than 
parallel -stranded structures is that the latter: 
A) are in a slightly less extended configuration than antiparallel strands. 
B) do not have as many disulfide crosslinks between adjacent strands. 
C) do not stack in sheets as well as antiparallel strands. 
D) have fewer lateral hydrogen bonds than antiparallel strands. 
E) have weaker hydrogen bonds laterally between adjacent strands. 

 
 

17. Amino acid residues commonly found in the middle of  turn are: 
A) Ala and Gly. 
B) hydrophobic. 
C) Pro and Gly. 
D) those with ionized R-groups. 
E) two Cys. 

 
 

18. A sequence of amino acids in a certain protein is found to be -Ser-Gly-Pro-Gly-.  The 
sequence is most probably part of a(n): 
A) antiparallel  sheet. 
B) parallel  sheet. 
C)  helix. 
D)  sheet. 
E)  turn. 

 
 

19. The three-dimensional conformation of a protein may be strongly influenced by amino 
acid residues that are very far apart in sequence.  This relationship is in contrast to 
secondary structure, where the amino acid residues are: 
A) always side by side. 
B) generally near each other in sequence. 
C) invariably restricted to about 7 of the 20 standard amino acids. 
D) often on different polypeptide strands. 
E) usually near the polypeptide chain's amino terminus or carboxyl terminus. 
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35. Penicillin and related drugs inhibit the enzyme _____; this enzyme is produced by 

_____. 
A) -lacamase; bacteria 
B) transpeptidase; human cells 
C) transpeptidase; bacteria 
D) lysozyme; human cells 
E) aldolase; bacteria 

 
 

36. Which statement about allosteric control of enzymatic activity is FALSE? 
A) Allosteric effectors give rise to sigmoidal V0 versus [S] kinetic plots. 
B) Allosteric proteins are generally composed of several subunits. 
C) An effector may either inhibit or activate an enzyme. 
D) Binding of the effector changes the conformation of the enzyme molecule. 
E) Heterotropic allosteric effectors compete with substrate for binding sites. 

 
 

37. A small molecule that DECREASES the activity of an enzyme by binding to a site other 
than the catalytic site is termed a(n): 
A) allosteric inhibitor. 
B) alternative inhibitor. 
C) competitive inhibitor. 
D) stereospecific agent. 
E) transition-state analog. 

 
 

38. Allosteric enzymes: 
A) are regulated primarily by covalent modification. 
B) usually catalyze several different reactions within a metabolic pathway. 
C) usually have more than one polypeptide chain. 
D) usually have only one active site. 
E) usually show strict Michaelis-Menten kinetics. 

 
 

39. Which factor has NOT been shown to play a role in determining the specificity of 
protein kinases? 
A) disulfide bonds near the phosphorylation site 
B) primary sequence at phosphorylation site 
C) protein quaternary structure 
D) protein tertiary structure 
E) residues near the phosphorylation site 
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55. Which single-stranded nucleic acid could form a hairpin structure? 
A) 5 TTTGCGATACTCATCGCATT 3 
B) 5 TTTGCGATACTCACGCTATT 3 
C) 5 TTTGCGATACTCTGCGATTT 3 
D) All of the answers are correct. 
E) None of the answers is correct. 

 
 

56. Hoogsteen base-pairing occurs when a third strand of DNA binds along the _____ of a 
double helix of DNA. 
A) minor groove 
B) major groove 
C) free 5 end 
D) free 3 end 
E) Any of these parts of a DNA double helix could participate in a Hoogsteen 

interaction. 
 
 

57. A tetraplex of DNA is MOST likely to form with which residue? 
A) Adenosine 
B) Thymidine 
C) Guanosine 
D) Cytidine 
E) A tetraplex is equally likely with all bases. 

 
 

58. What is the MOST likely length of an mRNA that will code for a polypeptide with 150 
amino acids? 
A) 50 nucleotides 
B) 150 nucleotides 
C) 450 nucleotides 
D) >450 nucleotides 
E) All of these lengths are possible depending on the organism in which the mRNA is 

found. 
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20. Nonsteroidal anti-inflammatory drugs (NSAIDS) like aspirin and ibuprofen act by 
blocking production of: 
A) biological waxes 
B) prostaglandins 
C) sphingolipids 
D) vitamin D 
E) None of the answers is correct. 

 
 

21. Which vitamin is NOT fat soluble? 
A) A 
B) C 
C) D 
D) E 
E) K 

 
 

22. Which vitamin is derived from cholesterol? 
A) A 
B) B12 
C) D 
D) E 
E) K 

 
 

23. Identify the molecule(s) derived from sterols. 
A) arachidonic acid 
B) gangliosides 
C) phosphatidylglycerol 
D) prostaglandins 
E) cortisol 

 
 

24. Which technique is NOT commonly used to analyze lipid composition? 
A) selective extraction using apolar solvents 
B) adsorption chromatography 
C) x-ray crystallography 
D) hydrolysis using enzymes with specificity for certain linkages 
E) mass spectroscopy 

 
 

228 of 631



 

Page 287 

91.  
92.  
93.  
94.  
95.  
96.  
97.  
98.  

 

1. If the G'° of the reaction A  B is –40 kJ/mol, under standard conditions the reaction: 
A) is at equilibrium. 
B) will never reach equilibrium. 
C) will not occur spontaneously. 
D) will proceed at a rapid rate. 
E) will proceed spontaneously from A to B. 

 
 

2. For the reaction A  B, G'° = –60 kJ/mol.  The reaction is started with 10 mmol of A; 
no B is initially present.  After 24 hours, analysis reveals the presence of 2 mmol of B, 8 
mmol of A.  Which statement is the MOST likely explanation? 
A) A and B have reached equilibrium concentrations. 
B) An enzyme has shifted the equilibrium toward A. 
C) B formation is kinetically slow; equilibrium has not been reached by 24 hours. 
D) Formation of B is thermodynamically unfavorable. 
E) The result described is impossible, given the fact that G'° is –60 kJ/mol. 

 
 

3. When a mixture of 3-phosphoglycerate and 2-phosphoglycerate is incubated at 25 °C 
with phosphoglycerate mutase until equilibrium is reached, the final mixture contains 
six times as much 2-phosphoglycerate as 3-phosphoglycerate.  Which statement is 
MOST nearly correct, when applied to the reaction as written? (R = 8.315 J/mol · K; T = 
298 K) 
 
 3-phosphoglycerate  2-phosphoglycerate 

 

A) G'° is –4.44 kJ/mol. 
B) G'° is zero. 
C) G'°is +12.7 kJ/mol. 
D) G'°is incalculably large and positive. 
E) G'° cannot be calculated from the information given. 
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72. Mutating which proteins is unlikely to result in a glycogen storage disease? 
A) pyruvate carboxylase 
B) GLUT2 
C) phosphorylase 
D) PFK-1 in muscle 
E) phosphorylase kinase 

 
 

73. How are the opposing pathways of glycolysis and gluconeogenesis prevented from 
extensive futile cycling? 
A) At least seven of the enzymes in the two pathways are different. 
B) Key enzymes are regulated in a coordinated and reciprocal manner. 
C) Catabolic and anabolic pathways do not take place in the same cellular 

compartments. 
D) The overall free-energy change always favors the catabolic pathway. 
E) Gluconeogenesis involves three endergonic bypass reactions. 

 
 

74. Which compound is NOT associated (in some way) with glycogen granules in the 
cytosol of myocytes? 
A) glycogenin 
B) glucose 
C) inhibitor 1 
D) adenylate kinase 
E) calmodulin 

 
 

75. Which statement is TRUE of the glycogen branching enzyme? 
A) It catalyzes glycogen degradation by removing glucose from the branch points. 
B) It catalyzes the formation of an  1-4 linkages during glycogen synthesis. 
C) It catalyzes the addition of a glucose molecule to glycogenin. 
D) It is allosterically regulated by fructose 2,6-bisphosphate. 
E) It is an enzyme that belongs to a family of transferases. 

 
 

76. Why is it important for proper cell function that proteins turn over rather than persisting 
indefinitely after being synthesized? 

 
 

77. Explain the difference between homeostasis and equilibrium. 
 
 

78. What are the regulatory implications for the cell with regard to ATP and AMP, given 
that the former are generally high, and the latter are low? 
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47. The coenzyme required for all transaminations is derived from: 
A) niacin. 
B) pyridoxine (vitamin B6). 
C) riboflavin. 
D) thiamin. 
E) vitamin B12. 

 
 

48. The coenzyme involved in a transaminase reaction is: 
A) biotin phosphate. 
B) lipoic acid. 
C) nicotinamide adenine dinucleotide phosphate (NADP+). 
D) pyridoxal phosphate (PLP). 
E) thiamine pyrophosphate (TPP). 

 
 

49. Transamination from alanine to -ketoglutarate requires the coenzyme: 
A) biotin. 
B) NADH. 
C) No coenzyme is involved. 
D) pyridoxal phosphate (PLP). 
E) thiamine pyrophosphate (TPP). 

 
 

50. Which reaction involving an amino acid CANNOT be catalyzed via a PLP-dependent 
mechanism? 
A) hydrolysis 
B) decarboxylation 
C) racemization 
D) transamination 
E) transimination 

 
 

51. Which statement is NOT true of the reaction catalyzed by glutamate dehydrogenase? 
A) It is similar to transamination in that it involves the coenzyme pyridoxal phosphate 

(PLP). 
B) NH4

+ is produced. 
C) The enzyme can use either NAD+ or NADP+ as a cofactor. 
D) The enzyme is glutamate-specific, but the reaction is involved in oxidizing other 

amino acids. 
E) -Ketoglutarate is produced from an amino acid. 
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69. What statement is FALSE regarding the differences between chylomicrons and VLDL? 
A) These two lipoproteins originate in different tissues. 
B) Chylomicrons have a lower density than VLDL. 
C) Chylomicrons contain ApoB-48 while VLDL contains ApoB-100. 
D) Chylomicrons contain a lower percentage of protein compared to VLDL. 
E) Chylomicrons contain an overall lower triacylglycerol percentage than VLDL. 

 
 

70. What statement is FALSE regarding the regulation of HMG-CoA reductase? 
A) HMG-CoA reductase is inhibited by phosphorylation. 
B) Elevated levels of ATP will inhibit HMG-CoA reductase. 
C) Elevated blood glucose will increase the activity of HMG-CoA reductase. 
D) Statins act as competitive inhibitors for this enzyme. 
E) Low cellular concentrations of cholesterol will increase expression of this enzyme 

and the LDL receptor. 
 
 

71. If you start with acetyl-CoA labeled with 14C in the methyl-carbon, where does the label 
end up in malonyl-CoA? 

 
 

72. If you perform fatty acid biosynthesis with CO2 labeled with 14C, where does the label 
end up in a fatty acid? 

 
 

73. The reaction sequence that leads to fatty acid synthesis includes (1) condensation, (2) 
first reduction reaction, (3) dehydration, and (4) second reduction.  Show the first 
reduction reaction, with any required cofactors. 

 
 

74. Fatty acid synthesis and fatty acid breakdown occur by similar pathways.  Describe, 
very briefly, four ways in which the synthetic and breakdown pathways differ. 

 
 

75. The synthesis of fatty acids and their breakdown by  oxidation occur by separate 
pathways.  Compare the two paths by filling in the blanks below.  (Some blanks may 
require more than one answer.) 
 
 Synthesis            oxidation 
Activating group _______________ ______________ 
Electron carrier coenzyme(s) _______________ ______________ 
Basic units added or removed _______________ ______________ 
Cellular location of process _______________ ______________ 
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91.  
92.  
93.  
94.  
95.  
96.  
97.  
98.  
99.  

100.  
 

1. The Meselson-Stahl experiment established that: 
A) DNA polymerase has a crucial role in DNA synthesis. 
B) DNA synthesis in E. coli proceeds by a conservative mechanism. 
C) DNA synthesis in E. coli proceeds by a semiconservative mechanism. 
D) DNA synthesis requires dATP, dCTP, dGTP, and dTTP. 
E) newly synthesized DNA in E. coli has a different base composition than the 

preexisting DNA. 
 
 

2. When a DNA molecule is described as replicating bidirectionally, that means that it has 
two: 
A) chains. 
B) independently replicating segment. 
C) origins. 
D) replication forks. 
E) termination points. 

 
 

3. An Okazaki fragment is a: 
A) fragment of DNA resulting from endonuclease action. 
B) fragment of RNA that is a subunit of the 30S ribosome. 
C) piece of DNA that is synthesized in the 3'  5' direction. 
D) segment of DNA that is an intermediate in the synthesis of the lagging strand. 
E) segment of mRNA synthesized by RNA polymerase. 

 
 

4. Which statement about enzymes that interact with DNA is TRUE? 
A) E. coli DNA polymerase I is unusual in that it possesses only a 5'  3' 

exonucleolytic activity. 
B) Endonucleases degrade circular but not linear DNA molecules. 
C) Exonucleases degrade DNA at a free end. 
D) Many DNA polymerases have a proofreading 5'  3' exonuclease. 
E) Primases synthesize a short stretch of DNA to prime further synthesis. 
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27. Which statement about eukaryotic gene regulation is CORRECT? 
A) Large polycistronic transcripts are common. 
B) Most regulation is positive, involving activators rather than repressors. 
C) Transcription and translation are mechanistically coupled. 
D) Transcription does not involve promoters. 
E) Transcription occurs without major changes in chromosomal organization. 

 
 

28. Which statement about eukaryotic versus prokaryotic gene regulation is NOT correct? 
A) Access to eukaryotic promoters is restricted by the structure of chromatin. 
B) Most regulation is positive, involving activators rather than repressors. 
C) Larger and more multimeric proteins are involved in regulation of eukaryotic 

transcription. 
D) Transcription and translation are separated in both space and time. 
E) Strong promoters in eukaryotes are generally fully active in the absence of 

regulatory proteins. 
 
 

29. Which factor does NOT contribute to the activation of transcription in eurkaryotes? 
A) SWI/SNF chromatin remodeling proteins 
B) histone acetyltransferases 
C) histone methylases 
D) histone deacetylases 
E) alterations in histone content 

 
 

30. _____ is a DNA sequence. 
A) Coactivator 
B) Corepressor 
C) Enhancer 
D) Inducer 
E) Transactivator 

 
 

31. Which type of eukaryotic regulatory proteins interacts with enhancers? 
A) basal transcription factors 
B) coactivators 
C) repressors 
D) TATA-binding proteins 
E) transactivators 
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