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 (answer key at end of exam)

1. Which of the following statements belongs to the Cell Theory? 

a) all cells have a cell membrane, or plasma membrane, consisting 
of a phospholipid bilayer in which are embedded other lipids and 
membrane proteins 
b) cells can capture (or take in), transform and store energy 
c) living matter is extremely diverse 
d) cells of an organism are all individuals 
e) actions of organisms are greater than the sum of actions of the 
different kinds of cells in the organism 

2. Organisms can regulate the fluid characteristics of their 
biomembranes, that is they can control whether their biomembranes 
are in the disordered liquid-crystalline phase or ordered gel phase. 
All of the following are mechanisms used by different types of 
organisms to maintain a disordered liquid-crystalline phase except 

a) increasing cholesterol content 
b) increasing the length of saturated fatty acids in the phospholipids 
c) increasing the number of double bonds in the fatty acids of the 
phospholipid 
d) incorporating long chain polyunsaturated fatty acids (PUFAs) into 
the phospholipids 
e) incorporating very short chain fatty acids into the phospholipids 

3. You have learned that lipid rafts have important functions in biomembranes. Which of the following is not one of their functions? 

a) they anchor functionally related proteins in close proximity 
b) they hold proteins in specific lipid microenvironments (with 
sphingolipids) that facilitate the proteins’ function 
c) they promote the disordered liquid-crystalline phase because their 
Tm is much lower than the Tm in the surrounding lipid bilayer 
d) in ER and Golgi biomembranes they serve as platforms for clusters 
of proteins that travel together to their functional location 
e) they hold receptors, G proteins and adenyl cyclase close together 

4. In dynamic steady states in living organisms 

a) [products] = [reactants] 
b) feedback inhibition always occurs 
c) the system is closed 
d) no enzyme catalyzed reactions are occurring 
e) rate of a substance’s appearance = rate of its disappearance 

5. Which of the following is active transport? 

a) movement of glucose across the basolateral membrane of intestinal 
epithelial cells from inside the cell to outside the cell 
b) movement of glucose across the plasma membrane into liver cells 
c) movement of calcium from the cytoplasm to outside the cell or 
into the sarcoplasmic reticulum 
d) movement of fatty acyl-carnitine into the mitochondrial matrix 
e) movement of protons from the thylakoid lumen to the stroma 
in chloroplasts 

6. Glucose uniporters all have the same function, but may have different Kms for glucose. In the brain, uniporters continually 
transport glucose into neurons at pretty much the same rate, even when blood glucose concentration falls below normal. 
Which Km will permit this? 

a) 1 mM glucose 
b) 5 mM glucose 
c) 8 mM glucose 
d) 10 mM glucose 
e) 15 mM glucose 

7. The concentration gradients of sodium and glucose across a normal cell membrane are roughly the same. However, when each diffuses 
into the cell, the G 

a) are the same sign and roughly the same value 
b) is positive for both and G glucose < G sodium 
c) is positive for both and G sodium < G glucose 
d) is negative for both and  G sodium < G glucose 
e) is negative for both and  G glucose < G sodium 

8. The rate of gluconeogenesis in liver cells is increased by 

a) phosphorylation of glucose 6-phosphatase 
b) decrease in [fructose 2,6-bisphosphate] 
c) increase in [fructose 1,6-bisphosphate] 
d) decrease in [acetyl CoA] 
e) increase in [AMP] 

9. For the reaction X—>Y,  G’ = + 9 kcal/mol. Analysis of a reaction 
mixture at 0 and 10 hours gave the following [X] and [Y]: 

           0 hrs                                            10 hrs 
X           0 mmol                                           10 mmol 
Y           110 mmol                                       100 mmol 

Which is the most likely explanation of these results? 

a) X and Y have reached equilibrium concentrations by 10 hours 
b) formation of X is both kinetically and thermodynamically 
unfavourable 
c) formation of X is thermodynamically favourable and kinetically 
unfavourable 
d) formation of X is thermodynamically unfavourable and kinetically 
favourable 
e) the reaction is coupled to another reaction in which G’= –12 kcal/mol 

10. The poison arsenate substitutes for inorganic phosphate (Pi) in biochemical reactions. What effect does this have on glycolysis? 

a) the rate of glycolysis decreases 
b) the rate of glycolysis increases 
c) there is a net loss of ATP during glycolysis 
d) there is no net gain in ATP during glycolysis 
e) there is a net loss of NADH during glycolysis 

11. The citric acid cycle (CAC) is considered to be the hub of metabolism 
because all of the following occur except 

a) products of lysosomal degradation feed into it 
b) products of beta oxidation of fatty acids feed into it 
c) some amino acids that result from protein degradation feed into it 
d) products of glycolysis feed into it 
e) two products generated during the CAC relay electrons to the ETC 
(electron transport chain) 

12. Which enzyme catalyzes the committed step in glycolysis? 

a) hexokinase 
b) glucokinase 
c) pyruvate kinase 
d) phosphofructokinase-1 
e) phosphenolpyruvate carboxykinase 

 

13. In normal, healthy mitochondria, the re-oxidation of CoenzymeQH2 (ubiquinone) by ubiquinone-cytochrome c reductase (Complex III) requires 2 moles of cytochrome c per 1 mole of CoenzymeQH2 because 

a) 2 molecules of cytochrome c must first combine physically before 
they can carry H2 
b) 1 cytochrome c carries only 1 H so 2 are needed to carry 2 H 
c) 1 mole of cytochrome c must bind oxygen for every 1 mole 
cytochrome c that accepts H2 
d) cytochrome c accepts 2 electrons, whereas coenzymeQH2 donates 
1 electron 
e) cytochrome c accepts 1 electron, whereas coenzymeQH2 donates 
2 electrons 

14. The Chemiosmotic Hypothesis proposed by Peter Mitchell in the l960s 
was a good hypothesis because 

a) it stated that energy for ATP synthesis came directly from the proton- 
motive force (PMF)—not from the ETC (electron transport chain) 
b) it was possible to prove that there was only 1 redox loop in the ETC 
c) it stated that the ETC included proton pumps or translocators 
d) it stressed the importance of membranes in oxidative phosphorylation 
e) it stressed the importance of pH in oxidative phosphorylation 

15. Recall the binding-change mechanism of ATP synthesis catalyzed by the 
F1F0 ATP synthase; which of the following statements is true? 

a) the flow of protons through F1 allosterically activates formation of ATP 
b) 1 ATP forms for every 180 degree rotation of F0 
c) every 120 degree rotation of F0 results in a conformational change 
in all three alphabeta subunits in F1 
d) rotation of F1 catalyzes formation of ATP 
e) for every one full 360 degree rotation of F0, 1 ATP is released 

16. Ketone bodies are produced in the matrix of liver mitochondria 

a) during gluconeogenesis 
b) during one of the steps in the beta-oxidation of fatty acids 
c) when [acetyl CoA] is in excess of what the citric acid cycle can handle 
d) during glycogen degradation 
e) in response to insulin 

17. Lipoprotein lipase is an enzyme that catalyzes 

a) intracellular breakdown of lipoproteins 
b) intestinal uptake of dietary fat 
c) lipoprotein breakdown to supply needed amino acids 
d) hydrolysis of triacylglycerols (triglycerides) of lipoproteins in the 
bloodstream and release of fatty acids to various tissues 
e) hydrolysis of triacylglycerols that are stored in adipose tissue and 
release of their fatty acids into the bloodstream 

18. All of the following enzymes are activated when the hormone glucagon is released into the bloodstream except 

a) glycogen phosphorylase 
b) glycogen synthase 
c) protein kinase A 
d) triacylglycerol lipase 
e) phosphofructokinase2/fructose2,6-bisphosphatase2 

19. The reaction A + B —>C has Delta G’ = –5 kcal/mol. Therefore we can predict that 

a) Keq < 1 
b) C will rapidly break down to A + B 
c) at equilibrium [A][B] >[C] 
d) at equilibrium [C] = [A][B] 
e) at equilibrium [C] > [A][B] 

20. During photosynthesis, the first step in the capture of energy is 

a) reduction of ferrodoxin 
b) oxidation of water 
c) charge separation in photosystem II 
d) electron excitation in light harvesting chlorophylls 
e) loss of excited electron from P680 to Q in photosystem II 

21. Recall the secretory pathway in cells. Which of the following groups of proteins do not enter the secretory pathway? 

a) lysosomal enzymes 
b) peptide neurotransmitters 
c) citric acid cycle enzymes 
d) receptors in the cell membrane (plasma membrane) 
e) sodium-glucose symporters. 

22. The structure of the glucose uniporters is shown in the diagram below. 
The choices (a) to (e) complete the following sentence in five different ways. "Transmembrane region # 1 is a ____________ and 
transmembrane region # 6 is a ___________. Choose the correct way. 

a) internal signal sequence, stop transfer sequence 
b) stop transfer sequence, stop transfer sequence 
c) signal sequence, stop transfer sequence 
d) signal sequence, internal signal sequence 
e) stop transfer sequence, internal signal sequence 

23. The enzyme protein disulphide isomerase (PDI) catalyzes a reaction that 

a) isomerizes glutathione reductase 
b) stabilizes protein conformation in the ER 
c) stabilizes protein conformation in the cytoplasm 
d) reduces cysteine disulphide bridges 
e) oxidizes cysteine disulphide bridges 

24. If a person had a genetic defect such that clathrin triskelions could not be assembled in the endothelial cells that line arteries 

a) retrograde transport of proteins in the Golgi would be impaired in these cells 
b) protein traffic between ER and Golgi would be impaired in these cells 
c) protein post-translational glycosylation would be impaired in these cells 
d) LDL internalization would be impaired in these cells 
e) the person would be less likely to develop atherosclerosis 

25. Which of the following statements from Blobel’s Signal Hypothesis 
is incorrect? 

a) proteins destined for the secretory pathway are synthesized on ribosomes that are bound to the ER 
b) signal peptidase cleaves off the signal sequence, usually while the protein is still being synthesized, that is co-translationally 
c) the signal sequence is recognized by cellular machinery (cytosolic components) that directs the protein and the ribosome from which 
it is emerging to the ER 
d) in the ER lumen a peptidase enzyme called signal peptidase recognizes the signal sequence 
e) proteins are inserted into the ER through an aqueous channel in the membrane of the ER while translation is stopped by the signal 
recognition particle 

26.What would the effect of lowering extracellular Ca++ by a factor of 10 be on the resting potential of a 
cell? 

a) It would increase the resting potential by 59mV. 
b) It would have no effect on the resting potential. 
c) It would decrease the resting potential by 59mV. 
d) It would reduce the resting potential to 0mV. 
e) It would be highly toxic and kill the cell. 

27. Which change in an axon would increase its length constant? 

a) A decrease in the thickness of the axon. 
b) A decrease in the transmembrane resistance of the axon. 
c) An increase in the thickness of the axon. 
d) An increase in the length of the axon. 
e) An increase in the number of microtubules in the axon. 

28. As part of an experiment, you isolate cilia from a paramecium. You treat the cilia first with detergent 
and then with EDTA. Finally, you treat the resultant axonemes with a mild proteolytic enzyme (say, 
very dilute trypsin). If you now add ATP to the solution containing the cilia, what happens. 

a) Nothing happens. 
b) The cilia begin to beat, but only at 50% of their usual rate. 
c) The microtubules of the axoneme would move along eachother and eventually fall apart. 
d) The cilia begin to beat, but in the opposite direction to normal. 
e) The cilia begin to beat at the normal rate. 

29. What forces are operating during anaphase B? 

1) Microtubule polymerization at the + end of polar microtubules. 
2) Microtubule polymerization at the – end of polar microtubules. 
3) Microtubule polymerization at the – end of kinetochore microtubules. 
4) Myosin movement along the microfilaments of the spindle. 
5) Movement of microtubules along eachother.
a) 1,2 and 3 
b) 4 only 
c) 1, 3, and 5 
d) 4 and 5 
e) 1 and 5 

30.If you discovered a new organelle that was always positioned at the center of the cell, near the nucleus, 
which motor protein would you expect to be involved in maintaining it in that position? 

a) chromokinesin 
b) ciliary dynein 
c) myosin type II 
d) cytoplasmic dynein 
e) + end kinesin 

31.Which statement about microtubule associated proteins (MAPs) and actin binding proteins (ABPs) is 
true? 

a)While there are many ABPs that bind microfilaments into bundles, there are no MAPs that do the 
same thing with microtubules. 
b) MAPs must bind GTP in order to function while ABPs bind ATP. 
c) MAPs have two microtubule recognition sites while ABPs usually have only one microfilament 
recognizing site. 
d) MAPs require Ca++in order to function while ABPs do not. 
e)There is no MAP comparable to filamin which binds microfilaments into a gel, i,e, there are no MAPs that generate microtubule gels. 

32. What is the function of tropomyosin in muscle contraction? 

a) In the absence of Ca++ it blocks the myosin binding sites on the thin filaments. 
b) It activates the myosin heads so they can interact with the thin filaments. 
c) In the presence of Ca++ it blocks the myosin binding sites on the thin filaments thereby 
preventing excessive contraction. 
d) In a direct response to an action potential it changes its conformation to allow myosin to interact 
with actin. 
e)It interacts with troponin C which then undergoes a conformational change to expose the myosin 
binding sites on the thin filaments. 

33. Which of the following statements about the mechanism of muscle contraction is false? 

a) The hydrolysis of ATP causes the myosin heads to shift toward the + end of the thin filament. 
b) A large increase in cytoplasmic Ca++ is required for contraction to occur. 
c) The power stroke of the myosin heads is driven by the release of Pi. 
d) The power stroke of the myosin heads is driven by binding ATP. 
e) The rigor conformation results from an absence of ATP. 

34. Which component is NOT required for the nucleation and polymerization of the actin tails in Listeria? 

a) Act A 
b) a microfilament severing protein (cofilin) 
c) Arp 2/3 
d) (+) end capping protein 
e) (-) end capping protein 

35.Why is it possible to have cytoplasmic levels of G actin (~500µm) that are far beyond the critical concentration (Cc) for polymerization (0.1-0.8µm)? 

a) Because filamin binds the monomers into a gel which prevents them from polymerizing. 
b) Because the monomers are bound in a nonpolymerizable form by a special protein (thymosin). 
c) Because the excess monomers are sequestered in the endoplasmic reticulum and are only released as they are needed. 
d) Because the excess microfilaments are broken down as quickly as they polymerize. 
e) Because most of the monomers have bound ADP and can’t be part of microfilaments. 

  

36.If you mutated all of the positively charged amino acids on the S4 helix of the sodium action potential 
channel to neutral amino acids, what would you expect the effect on the channel to be? 
a) The channel would no longer be selective for Na+. 
b) The function of the channel would be unaffected 
c) The channel would no longer be voltage gated 
d) The channel would no longer be Ca++ gated. 
e) The channel would be voltage gated but could no longer inactivate. 

  

37.You have mutated the voltage gated K+ channel that operates during the action potential and rendered it nonfunctional. What is the effect on the action potential? 

a) It will be smaller than usual. 
b) The absolute refractory period will not occur. 
c) The relative refractory period will last much longer than usual. 
d) The threshold firing level will increase substantially. 
e) It will no longer show an afterhyperpolarization. 

38.Which of the following acivities is most likely to be stopped by a function-blocking antibody against 
myosin II? 

a) Cytokinesis (cell division) 
b) Cell locomotion 
c) Movement of Listeria inside a cell. 
d) Movement of chromosomes to the spindle poles. 
e) Maintenance of the Golgi apparatus at the center of the cell. 

39.Why does cofilin enhance growth of microfilament (MF) networks (for instance at the advancing edge 
of a cell) while gelsolin does not? 
a)Cofilin severs MFs and leaves their + ends exposed so they can grow; Gelsolin does not sever 
them but does cap all exposed + ends so that growth cannot occur;. 
b)Cofilin severs MFs but does not cap the + ends so they can grow; Gelsolin severs them and caps 
their + ends preventing growth. 
c)Cofilin binds actin monomers in such a way that it facilitates their being added to existing MFs; 
Gelsolin is a severing protein that also blocks the + end of MFs and so prevents growth. 
d) Cofilin interacts with Arp2/3 to enhance polymerization of MFs while gelsolin does not. 
e) Cofilin severs MFs but does not cap their – end so they can grow; Gelsoin severs them and caps 
their – ends so they cannot grow. 

40. What is the microtubule organizing center of most cells? 

a) The centromere 
b) The centrosome 
c) The kinetochore 
d) The centriole 
e) Grand Central Station 

41. In what process are + end motors NOT involved? 

a) Muscle contraction 
b) Movement of pigment granules to the cell periphery. 
c) Transport from a neuron cell body to its synaptic terminal. 
d) Maintenance of the endoplasmic reticulum in its appropriate position in a resting cell. 
e) Chromosome movement to the spindle poles. 

42. What is a major difference between acetylcholine (ACh) and peptide transmitters? 

a) ACh is synthesized in the nerve terminal while peptides are synthesized in the cell body.. 
b)ACh persists for long periods of time in the synaptic cleft while peptides are rapidly hydrolyzed 
after they are released. 
c) ACh is reuptaken intact while peptides are only reuptaken as amino acids. 
d) ACh only acts at metabotropic receptors while peptides only act at ionotropic receptors. 
e) ACh is much larger than most peptides. 

43. What are some roles of Ca++in synaptic release? 

1) It is necessary for release of reserve synaptic vesicles. 
2) It is necessary for transmitter exocytosis 
3) It is necessary for the resynthesis of transmitter. 
4) It is necessary for import of transmitter into synaptic vesicles. 
5) It is necessary for transmitter reuptake into the terminal.
a) 1,2 and 3 
b) 1 and 2 
c) 2 and 3 
d) 4 and 5 
e) 3 and 4 

44. What effect would blocking V-snare function have on synaptic function? 

a) It would prevent reuptake of synaptic membrane. 
b) It would make synaptic release Ca++ independent. 
c) It would prevent synaptic release. 
d) It would prevent the release of reserve synaptic vesicles from the cytoskeleton. 
e) It would enhance synaptic release. 

45. Which channels, when opened, inhibit the firing of nerve and muscle cells? 

1) Voltage gated Na+ channels 
2) Cl- channels 
3) NMDA Ca++ channels 
4) G gated K+ channels 
5) nicotinic acetylcholine receptors
a) 1 
b) 1 and 5 
c) 3 and 4 
d) 2 and 4 
e) 4 

46.Cells in the oviduct of the chicken respond to estrogen (a steroid hormone) by synthesizing the egg 
protein albumin. If you inject estrogen into one of these cells, what effect will it have/ 

a) It will have no effect. 
b) It will increase the intracellular levels of cAMP. 
c) It will cause the synthesis of albumin. 
d) It will cause an increase in intracellular Ca++. 
e) It will cause rapid activation of protein kinase C. 

47. If you inject epinephrine into a liver cell, what effect will it have? 

a) It will cause the degration of glycogen to glucose. 
b) It will have no effect. 
c) It will cause the synthesis of glycogen from glucose. 
d) It will cause an increase in intracellular cAMP. 
e) It will cause an increase in intracellular Ca++. 

48. Heterotrimeric G proteins have been likened to on-off switches. How do they turn ‘off’? 

a) By the activity of a guanine nucleotide exchange factor (GEF). 
b) By phosphorylation of the nucleotide binding site on the Gsubunit. 
c) By the intrinsic guanine nucleotide exchange activity of the Gsubunit. 
d) By the activity of a GTPase activating protein (GAP). 
e) By the intrinsic GTPase activity of the G subunit. 

49. Which mutant form of ras is likely to cause malignancy? 

a) ras that cannot hydrolyze GTP. 
b) ras that cannot bind to Grb2 or Sos. 
c) ras that cannot bind to guanine nucleotides. 
d) ras that cannot bind to raf. 
e) ras that cannot activate adenylate cyclase. 

50. The effects of stimulating a G-protein coupled receptor that activates a Gs can be down-regulated by: 

a) phosphorylases 
b) proteases 
c) kinases 
d) phosphatases 
e) phospholipases 

51. In which two systems does calmodulin sometimes or always play a role? 

a) activation of adenylate cyclase and protein kinase A. 
b) skeletal muscle contraction and activation of protein kinase A. 
c) activation of phospholipase C and activation of transcription by steroid hormones. 
d) skeletal muscle contraction and degredation of glycogen to glucose in the liver. 
e) activation of phospholipase C and activation of cGMP phophodiesterase in the retina. 

52. What is a major means by which receptors respond to overstimulation by ligand? 

a) They are removed from the cell surface by endocytosis. 
b) They lose the ability to bind ligand. 
c) They are dephosphorylated by cytoplasmic phosphatases thus decreasing their response to ligand. 
d) Their sensitivity to ligand increases, i.e., they produce a larger effect for the same concentration 
of ligand. 
e) They change their specificity and begin binding other ligands but only at very low levels. 

53. What is the initial phosphorylation target of an activated (dimeric) tyrosine kinase receptor? 

a) The ras protein 
b) Adenylate cyclase 
c) The cytoplasmic domain of the same receptor 
d) beta adrenergic receptor kinase (bark) 
e) The Gsa subunit. 

54. Which second messenger increases intracellular Ca++ levels and where does the Ca++ come from? 
a) Diacylglycerol (DAG); Ca++from the endoplasmic reticulum. 
b) Inositol trisphosphate (IP3); Ca++from the endoplasmic reticulum. 
c) Phospholipase C; Ca++from mitochondria. 
d) Inositol trisphosphate (IP3); Ca++ from mitochondria. 
e) Diacylglycerol (DAG); Ca++from the sarcoplasmic reticulum. 

55. You set up an experiment where you transfect cells with cDNA for four different cell adhesion 
molecules- NCAM 180, NCAM 120, E cadherin and N cadherin. This produces four different 
populations of cells, each expressing only one of the adhesion molecules. If the four populations are 
mixed together in a medium that lacks Ca++ , which of the following statements is true? 

a) Cells expressing E cadherin and N cadherin will adhere to each other. 
b) Cells expressing NCAM 180 and NCAM 120 will adhere to each other; cells expressing E 
cadherin and N cadherin will also adhere to each other. 
c)Cells expressing E cadherin will adhere to each other and cells expressing N cadherin will adhere 
to each other 
d) Cells expressing NCAM 180 and NCAM 120 will adhere to each other. 
e) There will be no cell adhesion in this experiment. 

56. Which adhesion molecules show homophilic binding? 

a) Integrins and N-CAM 
b) Cadherins and selectins 
c) Integrins and selectins 
d) Cadherins and integrins. 
e) N-CAM and E cadherin 

57. Which word or phrase best describes the interactions underlying the formation of a desmosome? 

a) heterophilic adhesion 
b) homophilic adhesion 
c) integrin mediated adhesion. 
d) Ca++independent adhesion. 
e) association with actin microfilaments. 

58. How do adherens junctions (AJs) differ from focal adhesions (FAs)? 

a)AJs are associated with actin microgilaments while FAs are associated with intermediate 
filaments. 
b) AJs allow molecules of up to 1000MW to pass between cells while FAs do not. 
c) Ajs are formed by interactions of cadherins on two cells while FAs are formed by interactions of the cell with the substrate. 
d) AJs are temporary while FAs are permanent. 
e) Ajs are found in moving cells while FA are found in stationary cells. 

59.How does the binding of ligand by selectins differ from ligand binding by immunoglobulin superfamily 
(IgSF) molecules ? 

a)Selectins are homophilic while IgSF molecules only interact with integrins and so are 
heterophilic. 
b) Selectin binding is Ca++independent while IgSF binding is Ca++ dependent. 
c) Selectins bind ligand in many tissues while the IgSF moecules are confined to white blood cells 
and vascular endothelium. 
d) Selectins are involved in forming specialized intercellular junctions while IgSF molecules are not. 
e) Selectins specifically bind to sugar groups on their ligands while IgSF molecules do not. 

60.You incubate a population of asynchronously proliferating cells with a 3H-thymidine. When you 
examine them after 30 minutes you find that 10% are labeled. However, it is not until 6 hours that you 
see the first labeled mitotic figures. The number of labeled mitoses peaks at about 10 hours and then 
drops back to baseline values at 24 hours. At 50 hours there is a second peak of labeled mitoses. 
Approximately how long is S phase in these cells? 

a) 4 hours 
b) 30 minutes 
c) 6 hours 
d) 10 hours 
e) 16 hours 

61. During which phase of the cell cycle do all cells have twice the diploid amount of DNA? 

a) G2 
b) S 
c) G1 
d) Go 
e) interphase 

62. What target of the MPF kinase causes the destruction of cyclin B? 

a) cyclin B itself 
b) cdc2 
c) anaphase inhibitor 
d) Sic1 
e) anaphase promoting complex 

63. How does p53 act as a tumor supressor in cells with DNA damage? 

a) It causes them to undergo apoptosis. 
b) It phosphorylates cdks on inhibitory sites thereby inactivating them. 
c) It causes enhanced expression of adhesion molecules, thereby preventing cancer cells from 
spreading. 
d) It causes mitotic cyclins to be degraded in these cells. 
e) It causes the expression p21 which is an inactive cyclin homologue that competitively blocks 
progression through the cell cycle. 

64. Which of the following is not associated with entry into mitosis? 

a) Dissolution of the nuclear envelope 
b) Condensation of chromosomes. 
c) Destruction of cyclin B. 
d) Fragmentation of the Golgi. 
e) Spindle formation 

65.If you suddenly shut the Na+ leakage channels in a resting neuron, what would happen to the resting 
potential? 

a) It would approach the Na+ equilibrium potential. 
b) It would approach the K+ equilibrium potential. 
c) It would approach 0mV. 
d) It would become slightly more positive. 
e) It would reverse, generating an action potential. 

66. The motors that move cilia are functionally most similar to the motors that: 

a) move vesicles down axons to their terminals. 
b) move vesicles from the Golgi to the cell surface. 
c) move the two halves of the spindle apart during anaphase B. 
d) move material up axons from their terminals to the cell body. 
e) cause muscle contraction. 

67. Which microtubules are the most labile, i.e., undergoing the most rapid turnover? Those in.. 

a) cilia 
b) basal bodies 
c) interphase cells 
d) axons 
e) the mitotic spindle 

68.If we stretch a muscle so that the sarcomeres increase in size by 100%, which structure in the sarcomere 
will also get larger? 

a) The I band. 
b) The thin filaments. 
c) The Z line. 
d) The A band. 
e) The thick filaments. 

69. What is the most effective way to speed up the initiation of actin polymerization in vitro? 

a) Cool the mixture to 25o C 
b) Add GTP 
c) Add small preformed F-actin nuclei 
d) Add ADP 
e) Add tubulin nuclei 

70. Which ion is most likely to carry the current during the spread of a decremental potential down an axon? 

a) Na+ 
b) SO4= 
c) Ca++ 
d) glucose 
e) K+ 

71. What is the major inhibitory transmitter in the brain? 

a) Dopamine 
b) GABA 
c) Norepinephrine 
d) Acetylcholine 
e) Glutamate 

72.Which of the following molecules is involved in firmly binding white blood cells to vascular endothelium at the site of inflammation? 

a) integrins 
b) desmosomes 
c) selectins 
d) N-CAM 
e) E-cadherin 

73.What is a major difference between the actin microfilaments found in stress fibers and those at the 
leading edge of a moving cell? 

a) Microfilaments in stress fibers are not associated with myosin II while those in a moving cell are. 
b)Microfilaments in stress fibers persist for the life of the cell while those in a moving cell are transient. 
c)Microfilaments in stress fibers undergo extensive treadmilling while those in a moving cell 
undergo no treadmilling. 
d) Microfilaments in stress fibers are associated with myosin II while those in a moving cell are not. 
e) Microfilaments in stress fibers are associated with myosin I while those in a moving cell are are 
associated with myosin II. 

74.What would happen if you prevented ubiquitin from interacting with cyclin B in a population of 
dividing cells? 

a) There would be no effect on the mitotic cycle. 
b) Cells would divide more rapidly. 
c) The cells would get trapped in metaphase of mitosis. 
d)Cells would complete mitosis but would not be able to reenter the mitotic cycle, i.e., they would be stuck in G1. 
e)Cells would be transformed, i.e., they would proliferate in an uncontrolled fashion in spite of any 
DNA damage they might incur. 

75. How does cAMP activate protein kinase A (PKA)? 

a)By binding to the catalytic subunits of PKA and causing them to undergo conformational changes that expose the catalytic site. 
b) By phosphorylating the enzyme and thereby activating it. 
c) By increasing intracellular Ca++ which activates calmodulin which, in turn, activates PKA. 
d) By causing transcription of new PKA messenger RNA. 
e) By binding to regulatory subunits that then release the active catalytic subunits. 
  
  Answer key final 2002
1d 
2b
3c
4e
5c
6a
7e
8b
9c
10d
11a
12d
13e
14b
15c
16c
17d
18b
19e
20d
21c
22a
23b
24d
25e
26b
27c
28a
29e
30d
31e
32a
33d
34e
35b
36c
37e
38a
39b
40b
41e
42a
43b
44c
45d
46c
47b
48e
49a
50d
51d
52a
53c
54b
55d
56e
57b
58c
59e
60a
61a
62e
63a&e
64c
65b
66d
67e
68a
69c
70e
71b
72a
73d
74c
75e

