BIOL 201 2003 Final Exam 

Cell Biology and Metabolism VERSION 1
(answer key at end of exam)
1. When a 7-spanning receptor binds ligand, it plays a particular functional role with 
respect to its associated G-protein. What is that role? 

a) it plays the role of a GTPase activating protein (GAP) 
b) it prevents the separation of the Gsand G subunits 
c) it plays the role of a guanine nucleotide exchange factor (GEF) 
d) it permits the GSsubunit to release GTP and bind GDP. 
e) it inactivates the G-protein.  
  

2. Assume you have a mouse that lacks phosphatase activity in its liver. How would the 
response of its liver to epinephrine differ from what is seen in a normal animal? 

a) it would continue to release glucose long after the epinephrine was no longer 
present. 
b) it would be unable to break down glycogen to produce glucose. 
c) it would release much less glucose than normal. 
d) it would release glucose only as long as epinephrine was present. 
e) it would release normal amounts of glucose but transcription driven by CREB 
would not occur. 
  
  

3. If calcium channels in the cell membrane were to suddenly open, in what direction 
would the calcium ions flow and why? 

a) they would flow into the cell because the concentration gradient for calcium is 
directed into the cell, although the electrical gradient is not. 
b) they would leave the cell because the concentration gradient for calcium is 
directed out of the cell. 
c) there would be no net flow of calcium ions because they are at equilibrium 
across the membrane. 
d) they would flow into the cell because both the concentration and the electrical 
gradients for calcium are directed into the cell. 
e) they would flow out of the cell in exchange for sodium ions. 

4. What will happen to the resting potential if you increase the extracellular 
concentration of calcium? 

a) it will become transiently depolarized and then return to its normal value. 
b) it will become transiently hyperpolarized and then return to its normal value. 
c) it will become more hyperpolarized. 
d) it will move toward 0 mV. 
e) it will not change. 
  

5. What will happen to the resting potential if you slightly increase the extracellular 
concentration of potassium (say from 4mM to 10mM)? 

a) it will become transiently depolarized and then return to its normal value. 
b) it will become transiently hyperpolarized and then return to its normal value. 
c) it will become hyperpolarized. 
d) it will move toward 0 mV. 
e) it will not change. 

6. Assume you have a mutant mouse that lacks voltage gated sodium channel 
inactivation. What change do you expect in the form of the action potential (AP)? 

a) the AP would be much faster than usual. 
b) repolarization of the membrane after the AP would be extremely slow. 
c) the after hyperpolarization would be much larger than usual. 
d) the AP would show no obvious changes. 
e) the AP would be much smaller than usual 
  

7. In what way are the voltage gated sodium channel in axons and the nucleotide 
(cGMP) gated channel in the retina similar to each other? 

a) they both have four sets of six transmembrane alpha-helices. 
b) in addition to sodium and potassium, they both allow calcium ions to flow. 
c) they both have a voltage sensor in the S4 helix. 
d) they both produce action potentials in their respective cells. 
e) they both bind an intracellular ligand. 

8. Why is the response of the muscarinic acetylcholine receptor (mACHR) so much 
slower than the response of the nicotinic receptor (nACHR)? 

a) because the mACHR channel opens much more slowly than the nACHR 
channel. 
b) because the G-protein associated with the nACHR moves much more rapidly 
in the membrane than that associated with the mACHR. 
c) because the mACHR lacks a voltage sensing helix. 
d) because there are extra steps between binding ligand and opening channels in 
the mACHR as compared to the nACHR. 
e) in fact, both responses are very similar in their time course. 

9. Which transmitter receptor(s) is (are) chloride channel(s)? 

1-GABA 
2-glutamate 
3-mACHR 
4-glycine 
5-dopamine 

a) 2 
b) 3 and 4 
c) 5 
d) 1 and 5 
e) 1 and 4 

10. Which transmitter is broken down by an extracellular enzyme? 

a) glycine 
b) acetylcholine 
c) glutamate 
d) epinephrine 
e) GABA 

11. The amino acid sequence, glycine-tyrosine-glycine, is found in the pore-lining loops 
of all of the hundred or so potassium channels that have been identified. How does 
it contribute to the selectivity of the channel? 

a) it creates a channel that is just large enough for a dehydrated potassium ion 
but is too small for a dehydrated sodium ion. 
b) it stabilizes the water molecules around potassium ions but not around sodium 
ions. 
c) it stabilizes dehydrated potassium ions but not dehydrated sodium ions. 
d) it binds water to create an aqueous channel that is just large enough for a 
potassium ion but not for a sodium ion. 
e) it creates a recognition site for potassium ions that does not recognize sodium 
ions. 

12. Which amino acids are repeated at every third or fourth residue of the voltage 
sensing helix of the voltage gated channels? (The letters in parentheses are the 
single letter amino acid code). 

a) glutamate (E) and aspartate (D) 
b) glutamate (E) and arginine (E) 
c) serine (S) and threonine (T) 
d) lysine (K) and arginine (R) 
e) leucine (L) and arginine (R) 

13. What is one way that a steroid hormone receptor (SHR) differs from the 
-adrenergic receptor (BAR)? 

a) the SHR is a transcription factor while the BAR functions through a second 
messenger. 
b) the SHR is down-regulated by internalization and proteolysis while the BAR 
is down-regulated by phosphorylation. 
c) the SHR is a transcription factor while the BAR is an ion channel. 
d) the SHR only binds lipid soluble hormones while the BAR can bind both 
aqueous and lipid soluble molecules. 
e) the SHR increases IP3 and diacylglycerol in the cell while the BAR increases 
cAMP. 

14. The estrogen receptor binds to inverted repeats. Imagine you transfect a tissue 
culture cell with a construct that expresses the estrogen receptor with an attached 
fluorescent tag. Thus, you can visualize the receptor in the cell. As an experiment, 
you examine its distribution with and without estrogen added to the cultures. What 
are you most likely to find in these experiments? 

a) in the resting cell, the receptor is in the membrane and it remains there when 
estrogen is added to the culture. 
b) in the resting cell, the receptor is in the cytoplasm and it moves into the 
plasma membrane when estrogen is added to the culture. 
c) in the resting cell, the receptor is in the cytoplasm and it moves into the 
nucleus when estrogen is added to the cultures. 
d) in the resting cell, the receptor is in the nucleus and it remains there when 
estrogen is added to the culture. 
e) in the resting cell, the receptor is in the membrane and it moves into the 
nucleus when estrogen is added to the culture. 

15. Which molecule is not involved in cell crawling? 

a) arp2/3 
b) cofilin 
c) actin 
d) capping protein 
e) thymosin 

16. What is the main difference between cell crawling and the movement of cytoplasm 
around a Nitella cell? 
a) the mechanisms that drive cell crawling and cytoplasmic streaming are 
essentially identical. 
b) cell crawling is entirely driven by actin polymerization while cytoplasmic 
movement in Nitella requires actin:myosin interactions. 
c) cell crawling is driven by actin:myosin interactions while the mechanism of 
cytoplasmic movement in Nitella is more similar to the mechanisms that drive 
cytokinesis. 
d) cell crawling requires both actin and microtubule based motility mechanisms 
while cytoplasmic streaming in Nitella requires only actin based mechanisms. 
e) cell crawling is entirely driven by actin polymerization while cytoplasmic 
movement in Nitella requires tubulin:kinesin interactions. 

17. What drives the power stroke of myosin II during muscle contraction? 

a) the release of inorganic phosphate from the myosin head 
b) the binding of calcium by troponin C 
c) the shifting of tropomyosin on the actin thin filament. 
d) the hydrolysis of ATP 
e) the release of ATP from the myosin head. 

18. What is the function of the transverse (T) tubules in muscle contraction? 

a) they bring extracellular calcium into the muscle. 
b) they cause action potentials in the sarcoplasmic reticulum 
c) they bring the action potential into the muscle where it activates the Calcium 
ATPase that pumps calcium into the sarcoplamic reticulum. 
d) they allow excess calcium to be pumped out of the muscle, thereby protecting 
it from calcium mediated damage. 
e) they bring the action potential into the muscle where it opens calcium 
channels in the sarcoplasmic reticulum. 

19. What is the function of -tubulin? 

a) it destabilizes microtubules. 
b) it binds chromosomes to kinetochore microtubules in the mitotic spindle. 
c) it nucleates the polymerization of microtubules in vivo. 
d) it caps the (+) end of microtubules 
e) it plays an important role in dynamic instability. 

20. Which conditions are associated with microtubule depolymerization? 

1. 37o C 
2. high calcium concentrations. 
3. 0o C 
4. extremely low calcium concentrations. 
5. the presence of microtubule associated proteins (MAPs). 

a) 1 and 4 
b) 2 and 3 
c) 5 
d) 4 and 5 
e) 4 

21. Which process requires cytoplasmic dynein? 

a) extension of the endoplasmic reticulum out to the plasma membrane 
b) movement of vesicles to the ends of nerve fibers 
c) movement of the spindle poles away from each other during anaphase B 
d) positioning of the Golgi apparatus at the cell center 
e) movement of chromosomes to the metaphase plate, i.e., to the equator of the 
mitotic cell during metaphase. 

22. Which two organelles in the list below are two different forms of the same 
structure? 

1. basal body 
2. kinetochore 
3. centrosome 
4. centriole 
5. centromere 

a) 1 and 4 
b) 2 and 5 
c) 1 and 5 
d) 1 and 2 
e) 3 and 5 

23. Which process would be immune to depletion of cellular ATP? 

a) anaphase B 
b) anaphase A 
c) cytokinesis 
d) transport of vesicles down an axon 
e) ciliary movement 

24. In what way are myosin and kinesin similar? 

a) they both function as monomers 
b) they both form thick filaments 
c) they are both ATPases 
d) they both let go of cytoskeletal filaments when they bind ATP 
e) they both move vesicles along actin 
  

25. What nucleotide is bound to actin subunits at the (-) end of a microfilament? 

a) ATP 
b) unlike tubulin, G-actin does not bind nucleotides 
c) GDP 
d) ADP 
e) GTP 

26. Which actin bundling protein is involved in the formation of intracellular contractile 
bundles? 

a) fibrin 
b) gelsolin 
c) filamin 
d) tau 
e) -actinin 

27. Rhodopsin is the visual pigment in the eye. It absorbs light and generates electrical 
signals that allow us to see. Which molecule is rhodopsin most similar to in its 
structure? 

a) epidermal growth factor receptor 
b) calmodulin 
c) -adrenergic receptor 
d) phosphodiesterase 
e) nicotinic acetylcholine receptor 

28. Which molecule would be expected to play a direct role in down-regulating the 
effects of phospholipase C? 

a) Ca++-ATPase (calcium pump) 
b) protein kinase A 
c) cAMP phosphodiesterase 
d) adenylate cyclase 
e) cGMP phosphodiesterase 

29. How do receptor tyrosine kinases activate their target molecules? 

a) by phosphorylating both tyrosines and serines or threonines on their target 
molecules. 
b) they autophosphorylate tyrosines on their cytoplasmic tails. Target molecules 
then dock on these sites and are activated. 
c) by causing the production of cAMP which activates protein kinase A. 
d) by translocating into the nucleus and interacting with their target molecules. 
e) by phosphorylating tyrosines on their target molecules. 
  

30. What is the function of serine/ threonine phosphorylation on the cytoplasmic tails of 
7-spanning receptors? 

1. they form binding sites for proteins that block interaction of the receptor with 
G proteins. 
2. they directly increase the sensitivity of the receptor. 
3. they form binding sites for proteins that enhance the interaction of the receptor 
with G proteins. 
4. they form binding sites for proteins that direct the internalization of the 
receptor. 
5. they increase the binding efficiency of the receptor for its ligand. 
a) 2 
b) 2 and 3 
c) 5 
d) 1 and 4 
e) 3 and 5 

(QUESTION REMOVED) 
31. What general class of proteins constitute the final target for all of the signalling 
cascades we studied? 

a) phosphatases 
b) phosphorylases 
c) phospholipases 
d) 7-spanning receptors 
e) kinases. 
  

32. What protein plays the major role in sequestering G-actin monomers in cells? 

a) cofilin 
b) thymosin 
c) gelsolin 
d) Gs 
e) profilin 

33. What two motors are thought to be necessary and sufficient to move Golgi vesicles 
out to the plasma membrane? 

a) kinesin and cytoplasmic dynein 
b) cytoplasmic dynein and myosin 
c) kinesin and ciliary dynein 
d) kinesin and myosin. 
e) type I and type II myosin 

34. Which protein can be activated by both receptor tyrosine kinases and G-protein 
coupled receptors? 

a) phospholipase C 
b) ras 
c) protein kinase A 
d) MAP kinse 
e) glycogen phosphorylase kinase 

35. What role does inositol trisphosphate (IP3) play in activating protein kinase C 
(PKC)? 

a) it raises cytoplasmic calcium levels by binding to receptors on the plasma 
membrane. 
b) it activates calcium pumps which allows the PKC to be activated. 
c) it binds to PKC thereby activating it. 
d) it binds to diacylglycerol (DAG) which enables it (the DAG) to bind and 
activate PKC. 
e) it raises cytoplasmic calcium levels by binding to receptors on the 
endoplasmic reticulum. 

36. How does myosin II differ from all other motor proteins that we discussed? 

a) Only myosin II forms dimers with coiled:coil tails 
b) Only myosin II can form thick filaments 
c) Myosin II is the only (+) end directed microtubule motor 
d) Only myosin II has globular heads with ATPase activity 
e) Myosin II is the only (-) end directed actin motor 

37. Why is the response to steroid hormone slower than the response to epinephrine? 

a) steroids take longer to diffuse across the plasma membrane than epinephrine. 
b) steroids are broken down more rapidly than epinephrine 
c) steroid receptors cause changes in transcription which take time while the 
-adrenergic receptor activates second messengers which act immediately. 
d) steroid second messengers are less efficient than the second messengers 
activated by epinephrine. 
e) steroid receptors are in the plasma membrane which introduces a lag in their 
stimulation of transcription. The -adrenergic receptor is cytoplasmic and can more rapidly enter the nucleus and initiate transcription. 

38. Which proteins set the distance between the microtubules in microtubule bundles? 

a) fimbrin 
b) MAPs 
c) -tubulin 
d) -actinin 
e) kinesin 

39. Which interaction does not require calcium? 

a) NCAM binding NCAM 
b) N cadherin binding N cadherin 
c) Integrin binding extracellular matrix 
d) P selectin binding its receptor on a white blood cell 
e) E cadherin binding E cadherin 

40. In which junctions do cadherins mediate adhesion between cells? 

a) desmosomes and gap junctions 
b) hemidesmosomes and gap junctions 
c) focal adhesions and adherins junctions 
d) focal adhesions and tight junctions 
e) desmosomes and adherens junctions 

41. Which adhesion molecule recognizes carbohydrate structures? 

a) cadherin 
b) integrin 
c) N-CAM 
d) connexin 
e) selectin 

42. Which junctions can produce tension in a cell? 

a) tight junctions 
b) gap junctions 
c) desmosomes 
d) adherens junctions 
e) hemidesmosomes 

43. What is the best description of laminin and fibronectin? 

a) large, triple-helical proteins 
b) large, multifunctional proteins 
c) intracellular signalling molecules 
d) small, extracellular proteins 
e) small, globular proteins 

44. What will be the effect of adding soluble RGD (arginine:glycine:aspartate) 
tripeptide to a culture of fibroblasts growing on a fibronectin substrate? 

a) they will detach from the substrate. 
b) they will begin to move over the substrate. 
c) they will spread and become more firmly adherent to the substrate. 
d) there will be no effect 
e) they will begin to proliferate. 

45. In a mixture of cells expressing either E-cadherin, P-cadherin, N-CAM 180 and 
N-CAM 140 (i.e., each cell expresses only one of the molecules), which binding 
interaction would not occur? 

a) E-cadherin binding E-cadherin 
b) N-CAM 180 binding N-CAM 140 
c) E-cadherin binding P-cadherin 
d) N-CAM 140 binding N-CAM 140 
e) N-CAM 180 binding N-CAM 180 

46. What is a major difference between cell cycle regulation in yeast versus mammals? 

a) Yeast have several cdks while mammals have only one. 
b) Yeast have several cyclins while mammals have only one. 
c) Yeast use different cyclins for G1 and G2 while mammals use the same 
cyclins for all phases of the cell cycle. 
d) Yeast have only one cdk while mammals have several. 
e) Yeast have a commitment point in the cell cycle, called START, which occurs 
just before entry into S. There is no comparable commitment point in the 
mammalian cell cycle. 

47. The activity of MPF kinase activity in S. pombe is controlled by a variety of 
reactions. What is the final reaction that must occur in order that MPF is fully activated and able to drive the cell through mitosis? 

a) Tyrosine phosphorylation of several sites on the cyclin subunit. 
b) Removal of phosphate from a tyrosine at the ATP binding site on the cdk (cdc2) 
subunit. 
c) Phosphorylation of a threonine residue on the substrate binding surface of the 
cdk (cdc2) subunit. 
d) Tyrosine phosphorylation of several sites on the cdk subunit. 
e) Removal of phosphate from a tyrosine on the substrate binding surface of the 
cyclin subunit. 

48. What would be the effect of a mutation that deleted the destruction box from the 
cyclin B sequence? (two accepted answers) 

a) Cyclin B would no longer bind ubiquitin. 
b) The amount of cyclin B in the cell would show rapid and unpredictable 
fluctations. 
c) Cyclin B would no longer be broken down at the end of mitosis. 
d) There would be no change in the behaviour of cyclin B. 
e) Both a and c. 

49. Which transitions in the cell cycle are driven by the ubiquitination and destruction of 
regulatory proteins? 

a) M->G1 and G1->S 
b) S->G2 and G2->M 
c) G2->M and M->G1 
d) M->G1 and S->G2 
e) prophase->metaphase and G1->S 

50. If a short pulse of a labeled DNA precursor is given to a homogeneous, 
asynchronous population of proliferating cells, there is a lag period before the first 
labeled mitoses are seen. Which phase of the cell cycle does this lag correspond to? 
(two accepted answers) 
a) G1 
b) G2+ S 
c) G2 
d) S 
e) G1 

51. The enzyme ribulose-1,5-bisphosphate carboxylase (RUBISCO): 

a) is composed of only a single type of subunit, which is coded for by nuclear 
DNA. 
b) is composed of only a single type of subunit, which is coded for by 
chloroplast DNA. 
c) is composed of two types of subunits, one of which is coded for by chloroplast 
DNA and one of which is coded for by nuclear DNA. 
d) is composed of two types of subunits, both of which are coded for by 
chloroplast DNA. 
e) is composed of two types of subunits, both of which are coded for by nuclear 
DNA. 

52. Which of the following statements regarding the import of nuclear encoded proteins 
into the chloroplast is not true? 

a) The energy required for protein import is derived from a proton gradient 
across the inner membrane. 
b) Proteins are targeted to the chloroplast stroma by a transit peptide located at 
the N-terminus of a precursor form. 
c) Imported proteins often associate with a chaperone before they are assembled 
into multisubunit complexes. 
d) Proteins are imported at contact sites between the outer and inner chloroplast 
membranes. 
e) The transit peptides are removed from the precursors only after entry into the\ 
stroma. 

53. The process of protein glycosylation takes place: 

a) only in the Golgi 
b) only in the endoplasmic reticulum 
c) in both the Golgi and the endoplasmic reticulum 
d) only in the lysosome 
e) only in the cytosol 

54. A stream of CO2 is being passed through a suspension of green algae. If CO2 with a 
radioactive carbon atom is suddenly introduced into the stream, in which of the 
compounds below will the label first appear: 

a) ribulose-1,5-bisphosphate 
b) 3 phosphoglycerate 
c) glyceraldehyde-3-phosphate 
d) fructose-1,6-bisphosphate 
e) glucose 

55. Which of the following processes does not normally occur during the import of a 
nuclear encoded protein destined for the mitochondrial matrix? 

a) Association of the presequence of the precursor form of the protein with a 
receptor on the mitochondrial outer membrane. 
b) Transfer of the protein across import channels located in the outer and inner 
mitochondrial membranes. 
c) Association of the precursor with an hsc70 protein in the mitochondrial matrix 
d) Cleavage of the presequence by a protease located in the matrix 
e) Cleavage of the presequence by a protease located in the inter-membrane 
space 

56. Which of the following does not play a role in the proper localization of a protein to 
the plasma membrane? 

a) SRPranslocon 
c) signal sequence 
d) M6P receptor 
e) SRP receptor 

57. Which of the following is not associated with photosystem II 

a) oxidation of water 
b) charge separation in P680 
c) oxidation and reduction of pheophytin 
d) reduction of ferredoxin 
e) reduction of plastoquinone 

58. According to a model for the action of the ATP synthase presented in class: 

a) protons pass from the intermembrane space to the matrix through half 
channels located in the a subunit of Fo 
b) protons pass from the intermembrance space to the matrix through half 
channels located in the c subunit of Fo 
c) protons associate directly with an acidic amino acid residue located on the a 
subunit 
d) a ring of b subunits rotates in the inner membrane 
e) ionization of amino acid residues in the subunits are favoured when they are 
in contact with the lipid portion of the inner membrane 

59. Which of the following will affect the DeltaG of a reaction but will not effect its DeltaG0’? 
(Question removed) 
a) temperature 
b) volume of solution 
c) concentration of reactants 
d) Keq 
e) day of the week 

60. Levels of which of the following compounds will not affect the rate of glycolysis in 
a cell? 

a) glucose 
b) AMP 
c) ATP 
d) FAD 
e) citrate 

61. Levels of which of the following enzymes will most likely be affected in an 
individual whose diet is deficient in biotin? 

a) pyruvate dehydrogenase 
b) pyruvate kinase 
c) pyruvate carboxylase 
d) PEP carboxykinase 
e) glyceraldehyde-3-phosphate dehydrogenase 

62. For each glucose molecule that is completely oxidized to CO2, how many NAD+ 
molecules are reduced to NADH in the matrix of the mitochondria? 

a) four 
b) six 
c) eight 
d) ten 
e) twelve
63. How many cytochrome c molecules are reduced for each CoQH2 that is oxidized by 
complex III (CoQH2 – cytochrome c oxidoreductase) of the mitochondrial electron 
transfer chain? 

a) one 
b) two 
c) three 
d) four 
e) five
64. The transfer of electrons from NADH to Coenzyme Q involves the oxidation and 
reduction of: (Question removed) 

a) FAD/FADH2 only 
b) FAD/FADH2 and non-heme iron 
c) non-heme iron only 
d) FAD/FADH2 and heme 
e) heme only
65. You have discovered an organism with an uncharacterized electron transfer chain. 
You are able to determine the standard reduction potentials for three of the electron 
carriers in this chain, A, B and C. These values are 

                       DeltaE0’ 
A + 1 e-    -»   A- +0.20 V 
B+ + 1 e-   -»  B -0.30 V 
C + 1 e-   -»  C- +0.06 V 

On the basis of this information, what is the most likely sequence in which electrons 
pass through these three carriers? 

a) A -»  B  -» C 
b) C  -» B  -»A 
c) C  -» A  -» B 
d) B  -» C  -» A 
e) A -»  C  -» B
66. A glyceraldehyde-3-phosphate molecule is converted into pyruvate by the glycolytic 
pathway. During this process (two accepted answers) 

a) only one ATP molecule is formed 
b) two ATP molecules are formed 
c) no ATP molecules are formed 
d) four ATP molecules are formed 
e) one ATP molecule and one GTP molecule are formed
67. Which of the following proteins is not located in the subcellular compartment with 
which it is paired in the answers below? 

a) ribulose-1,5-bisphosphate carboxylase (RUBISCO) – stroma 
b) CF1 – stroma
c) phosphofructokinase – cytosol 
d) cytochrome c – mitochondrial intermembrane space 
e) pyruvate dehydrogenase – mitochondrial matrix
68. If a reaction is at equilibrium, the ?G0’ value will be 

a) equal to zero 
b) greater than zero 
c) less than zero 
d) greater than, equal to or less than zero, depending on the reaction 
e) greater than, equal to or less than zero, depending on the concentrations of the 
reactants and the products 

69. Pyruvate will be converted to lactate when 

a) cells are deprived of oxygen 
b) the tricarboxylic acid cycle is blocked (completely inhibited) 
c) the electron transfer chain is blocked 
d) pyruvate dehydrogenase is blocked 
e) all of the above
70. Which of the following will occur when an uncoupler is added to a suspension of 
respiring mitochondria? 

a) the rate of ATP synthesis by oxidative phosphorylation will increase 
b) the magnitude of the proton gradient across the inner mitochondrial 
membrane will increase 
c) tricarboxylic acid cycle activity will stop 
d) electron transfer chain activity will stop 
e) the magnitude of the proton gradient across the inner mitochondrial 
membrane will decrease
71. The presence of a single internal topogenic stop transfer sequence in a protein 
indicates that: 

a) the N-terminus of the protein will remain in the cytoplasm during synthesis 
b) the protein will be directed to the lysosome 
c) the protein will remain in the endoplasmic reticulum 
d) the N-terminus of the protein will remain in exoplasmic space 
e) the protein will contain internal disulfide bonds 

72. Which of the following is an example of an ABC transporter? 

a) the plasma membrane sodium-potassium ATPase 
b) the GLUT1 uniporter 
c) the mammalian MDR transporter 
d) the vacuolar ATPase 
e) the sarcoplasmic reticulum calcium ATPase

73. The entry of glucose into mammalian cells is an example of: 

a) active transport 
b) passive diffusion 
c) facilitated diffusion 
d) an endergonic process 
e) ion gating
74. Which of the following components of the photosynthetic electron transfer chain is 
not involved in cyclic photophosphorylation? 

a) P700 
b) ferredoxin 
c) plastocyanin 
d) CF1 
e) P680
75. Which of the following enzymes of the TCA cycle is structurally and 
mechanistically similar to the pyruvate dehydrogenase complex 

a) isocitrate dehydrogenase 
b) malate dehydrogenase 
c) alpha-keto glutarate dehydrogenase 
d) succinate dehydrogenase 
e) fumarase
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