Biology 177-201B 

CELL BIOLOGY AND METABOLISM 
  
  

FINAL 2000 EXAM
Examiners: Professors R. Levine 
                  D. Pocock 
  

Date: Tuesday, April 25, 2000   

(answers at the end of exam) 
  

1) Which of the following statements best describe the centrosome? 

1. microtubule-organising centre of the cell 

2. assembly site for actin filaments 

3. part of the chromosome required for the formation of kinetochore 

4. initiation site for focal adhesions 

5. initiation site for cytokinesis 
  

2) The contractile ring is: 

1. a belt of microtubules involved in holding contractile cells together 

2. made up mainly of actin-myosin filaments in muscle cells 

3. made up mainly of actin-myosin filaments for cytokinesis 

4. made up mainly of microtubules for cytokinesis 

5. used by white blood cells for motility 
  

3) Formation of microtubules in the cell requires: 

1. nucleation sites 

2. ATP 

3. Ca++ 

4. anchorage sites on the cytosolic face of the plasma membrane 

5. cAMP 
  

4) Movement of organelles along microtubules requires: 

1. binding of organelles to motor proteins 

2. continuous polymerization and depolymerization of microtubules 

3. hydrolysis of GTP as an energy source 

4. COPII-coated vesicles 

5. protein phosphorylation 
   

5) When a transport vesicle reaches the actin rich cortex of the cell, what motor must it switch to in order to continue its journey to the surface of the cell? 

  
1. kinesin 

2. myosin I 

3. cytoplasmic dynein 

4. myosin II 

5. a krp motor 
   

6) During microtubule or a microfilament treadmilling: 
  

1. both the + and the – ends are growing but the + end is growing much faster than the – end. 

2. the – end is growing and the + end is shrinking, both at the same rate. 

 3. the + end is growing and the – end is shrinking, both at the same rate. 

4. the – end is shrinking while the + end neither grows nor shrinks. 

5. the + end is capped with subunits containing nucleotide diphosphates (GDP or ADP) while the – end is capped with with subunits containing nucleotide triphosphates (GTP or ATP). 
   

7) What is a major difference between microtubules and microfilaments? 

1. microtubules have a narrower diameter than microfilaments. 

2. microtubule subunits have a bound adenine nucleotide while microfilaments subunits have a bound guanine nucleotide. 

3. microtubules are involved in transport while microfilaments are not. 

4. free microtubule subunits are never complexed with other proteins while microfilament subunits may be complexed with other proteins which prevent them from polymerizing. 

5. microtubules are always extremely stable while microfilaments are highly labile. 
  

8) Which of the following actin-associated proteins creates actin networks which are associated with myosin II? 

1. profilin 

2. fimbrin 

3. thymosin 

4. filamin 

 5.  -actinin 
  

9) What is the main difference between myosin II and myosin I? 

1. Myosin II forms dimers and thick filaments; myosin I does not. 

2. Myosin II has ATPase activity in its head domain; myosin l does not. 

3. Only myosin I is found in skeletal muscles; myosin II is not. 

4. Myosin I is involved in cytokinesis; myosin II is not. 

5. Myosin II is involved in sperm cell swimming; myosin I is not.  

10) Which stage of mitosis would be expected to continue in the absence of ATP? 

1. prophase/metaphase 

  2. anaphase A 

3. cytokinesis 

4. anaphase B 

5. interphase     

11) Which stage of mitosis would be expected to fail if you injected the cell with function-blocking antibodies against myosin? 

  
1. prophase/metaphase 

2. anaphase A 

 3. cytokinesis 

4. anaphase B 

5. interphase 
   

12) You have discovered a new organelle - the muppet. Congratulations! You note that all muppets are accumulated in the vicinity of the centrosome and that if you inject muppets into the cell they migrate to the centrosome. Which motor protein are they most likely associated with? 

1. kinesin 

2. myosin I 

3. cytoplasmic dynein 

4. myosin II 

5. ciliary dynein 
  

13) Although the protein families that comprise the extracellular matrix are very different, most of them: 

1.have several functional domains which bind different components of the extracellular matrix. 

2. are members of the immunoglobulin superfamily 

3. have membrane spanning domains. 

4. are extremely small. 

5. are globular proteins 
  

14. Collagen IV is involved in the construction of which tissue or structure? 

  
1. tendons 

2. the cornea 

3. cartilage 

4. the basal lamina (basement membrane) 

5. ligaments 
   

15) How are proteoglycans and pectins similar? 

  
1. they both have elongated protein cores. 

2. they are both uncharged molecules. 

 3. they both form hydrated gels. 

4. they both contain small amounts of carbohydrates. 

5. they are both involved in the formation of tendons. 
   

16) To which category of proteins listed below are NCAM and ICAM-1 most closely related? 

  
1. proteoglycans 

2. antibodies 

3. integrins 

4. selectins 

5. cadherins 
   

17) What effect would a deficiency of vitamin C have on the synthesis and expression of collagen?: 

1. It would interfere with the glycosylation of the collagen polypeptides in the endoplasmic reticulum and the Golgi. 

2. It would interfere with the formation of hydrogen bonds between the collagen polypeptides in the collagen triple helix. 

3. It would interfere with the formation of hydroxylysine cross-link formation in collagen fibrils. 

4. It would interfere with the cleavage of the propeptides from the collagen molecules in the endoplasmic reticulum. 

5. It would interfere with the cleavage of the propeptides from the collagen molecules in the extracellular space. 
  
  

18) What are the major forces which hold the components of the plant cell wall together? 

  
1. electrostatic attraction 

2. covalent bonds 

3. hydrogen bonds 

4. osmotic pressure 

5. turgor pressure 
   

19) You have cells in culture which tend to form aggregates. When you add EDTA to the medium to remove calcium, the aggregates fall apart into their constituent cells. What are the most likely adhesive molecules that bind these cells into aggregates? 

1. members of the immunoglobulin superfamily 

2. integrins 

3. NCAM 

4. cadherins 

5. fibronectin 
   

20) Ligand-gated channels are: 

1. activated by changes in membrane potential 

2. regulated by trimeric G proteins 

3. regulated by Ras 

 4. receptors for hydrophilic signals 

5. activated by Ca2+ 
  

21) In spite of the fact that animal tissues, the extracellular fluid and the endoplasmic reticulum contain mM concentrations of Ca2+, cells maintain 0.1µM concentrations of Ca2+ in the cytosol by the action of: 

1. active transport by Ca++/ATPase pump 

2. IP3-gated Ca++ ion channel 

3. Ca++ transport proteins 

4. Ca++ ionophore 

5. secretory vesicles 
  

22) Which part of the nerve cell usually conducts action potentials? 

1. the axon 

2. the dendrites 

3. the cell body 

4. the nucleus 

5. the synaptic vesicles 
  

*23) If the concentration of K+ was ten times (10X) greater outside of a cell than inside of it, approximately what would the resting membrane potential be (at 37oC)? 

1. -95 mV 

 2. +62 mV 

3. -62 mV 

4. -70 mV 

5. +155 mV 
  

24) Which currents are responsible for decremental potentials? 

1. inward flows of K+. 

2. inward flows of Na+. 

 3. outward flows of K+. 

4. outward flows of Na+. 

5. outward flows of negatively charged proteins. 

25) You are recording action potentials from a single axon in the optic nerve. When you shine a light into the eye, there is a response consisting of action potentials of 90mV amplitude, firing at a frequency of 10 action 
potentials/(AP)/second. When you increase the brightness of the light, the response of the axon changes. Below are five different possibilities for the amplitude and frequency of action potentials which you might record with the brighter light. Which is most likely to be correct? 

1. 120mV and 20 AP/sec 

2. 120mV and 10 AP/sec 

3. 70mV and 20 AP/sec 

4. 90 mV and 20 AP/sec 

5. 90 mV and 5 AP/sec 
  

*26) Why should increasing the external concentration of K+ prevent a nerve cell from firing action potentials? 

1. It would hyperpolarize the cell, preventing it from firing. 

2. High levels of extracellular K+ would cause the Na+K+ ATPase to malfunction. 

3. It would hyperpolarize the cell, thereby permanently inactivating the voltage gated Na+ channels. 

4. It would depolarize the cell, thereby permanently inactivating the K+ channels. 

 5. It would depolarize the cell, thereby permanently inactivating the voltage gated Na+ channels. 
  

27) What is the most important characteristic of myelin which enables myelinated axons to conduct action potentials so quickly? 

  
1. It is a good insulator. 

2. It contains many voltage gated Na+ channels. 

3. It has extremely high levels of the Na+K+ATPase. 

4. It is particularly permeable to Ca++. 

5. It decreases the resistance of the axoplasm (cytoplasm in the axon). 
   

28) Which of the following is NOT used to clear transmitter from the synaptic cleft? 

  
1. enzymatic hydrolysis in the cleft. 

2. uptake by mobile scavenger cells. 

3. reuptake by terminals. 

4. uptake by adjacent glial cells. 

5. Diffusion away from the cleft. 
   

*29) Which of the following molecules is necessary for the uptake of transmitter into synaptic vesicles? 

  
1. Na+K+ATPase. 

2. voltage gated Na+ channel. 

3. ATP driven proton pump. 

4. ATP driven Ca++ pump. 

5. acetylcholinesterase. 
   

*30) How does the muscarinic Ach receptor (mAchR) differ from the nicotinic Ach receptor (nAchR)? 

1. The nAchR is a pentameric receptor while the mAchR is a seven transmembrane segment receptor. 

2. The nAchR is an ion channel while the The mAchR is not. 

3. cholinergic synapses which use the nAchR are excitatory while those which use the mAchR are inhibitory. 

4. both B and C are correct. 

 5. A, B and C are correct. 
  

*31) Mutations in the ras genes have been shown to be associated with the formation of human tumours. Normal Ras proteins are: 

  
1. components of the cAMP signalling pathway 

2. components of the calcium signalling pathway 

 3. components of the tyrosine kinase receptor pathway 

4. transcription activation proteins 

5. a sub-group of G proteins called transducins 
  
  
  

32) Some signalling proteins are found to contain SH2 domains. SH2 domains are: 

  
1. found in receptor tyrosine kinases 

2. sites of interaction with phosphorylated tyrosine residues 

3. catalytic sites of tyrosine kinases 

4. catalytic sites of tyrosine phosphatases 

5. sites of interaction with SH3 domains 
   

33) Most hydrophobic signals exert their effects via intracellular receptors. Upon stimulation by extracellular signals the intracellular receptors: 

  
 1. bind to specific DNA sequences 

2. are prevented from interacting with specific genes 

3. transduce the extracellular signals to become intracellular signals 

4. migrate to the plasma membrane to serve as cell-surface receptors 

5. phosphorylate specific target proteins 
   

34) Phorbol esters are analogues of diacylglycerol (DAG) and they act as tumour promoters. Protein X is phosphorylated following treatment with phorbol esters. Which of the following enzymes catalyses the phosphorylation of protein X: 

  
1. calmodulin kinase 

2. protein kinase A 

3. protein kinase B 

 4. protein kinase C 

5. receptor tyrosine kinase 
   

35) Protein kinase A of most eukaryotic cells is a tetramer consisting of two R subunits and two C subunits. Which of the following mechanisms concerning protein kinase A activation is correct? 

1. The binding of cAMP to the R subunits changes the conformation of the enzyme,leading to activation. 

 2. The binding of cAMP to the R subunits releases the C subunits which are then free to phosphorylate specific proteins. 

3. The binding of cAMP to the R subunits releases the enzyme from the membrane resulting in activation. 

4. The enzyme is activated by the removal of cAMP from the R subunits. 

5. Cyclic AMP activates the cAMP-regulated phosphatase, which in turn activates the protein kinase A.  

36) A small amount of epinephrine can stimulate muscle cells to produce vast quantities of glucose because the effects of epinephrine are amplified in a cascade of events. Which of the following steps in the epinephrine-stimulated production of glucose is not amplified? 

1. activation of Gs protein by epinephrine -receptor complex 

 2. activation of protein kinase A by cAMP 

3. production of cAMP by adenylyl cyclase 

4. activation of phosphorylase kinase by protein kinase A 

5. the release of glucose catalysed by glycogen phosphorylase 

37) Regulatory G proteins are molecular switches used by many cellular processes including those involved in the signalling and secretory pathways. Regardless of differences in structure, all G proteins are switched off by: 

  
1. cAMP 

2. cGMP 

 3. GTPase 

4. cell-surface receptors 

5. protein phosphatases 
   

38) Calcium is a ubiquitous second messenger. In eukaryotic cells (with the exception of muscle cells) most of the effects of Ca++ are mediated by: 

  
1. troponin I 

 2. calmodulin 

3. calsequestrin 

4. inositol 1,4,5-triphosphate 

5. protein kinase A 
   

39) When steroid hormones bind to their receptors, the receptors dimerize. What is the significance of this for the physiological function of the hormone? 

1. It allows the receptor monomers to phosphorylate one another, thus creating docking sites for various effector proteins. 

2. In fact, it is not necessary for the receptors to dimerize in order for the hormone to have an effect. 

3. Dimerization gives the receptors sufficient mass to gain entry to the nucleus and affect transcription. 

4. It allows the receptors to bind to the large, nonrepeating sequences of the DNA response elements. 

5. It allows the receptors to bind to the inverted repeat sequences of the DNA response elements.  

40) Rhodopsin, which mediates the initial steps in converting light into electrical potentials in the retina, is most similar to which molecule? 

1. the  -adrenergic receptor 

2. the progesterone receptor 

3. the epidermal growth factor receptor 

4. the muscarinic acetylcholine receptor 

5. the nicotinic acetylcholine receptor 
  
  

41) How does interacting with the extracellular matrix activate proliferation in a cell? 

1. It causes an increase in the levels of free cytoplasmic ras which activates the MAP kinase cascade. 

2. It causes an increase in the levels of phosphorylated ras which activates the MAP kinase cascade. 

3. It causes activation of FAK, which binds adapter proteins which then activate membrane bound ras. This finally activates the MAP kinase cascade. 

4. It causes activation of FAK, which directly activates the MAP kinase cascade. 

5. It causes activation of ras which translocates to the nucleus and directly activates transcription of proteins involved in proliferation.  

42) The cell cycle of an asynchronously growing culture is studied under light microscopy. On an average it takes 1 hour for a cell showing the first sign of chromosome condensation to progress to the separation into two daughter cells. At any given time, the mitotic index is 2%. What is the duration of the cell cycle in this culture? 

  
1. I hour 

2. 5 hours 

3. 20 hours 

 4. 50 hours 

5. 100 hours 
   

43) An asynchronously growing cell culture was labeled with a fluorescent DNA-binding dye and analyzed with a fluorescence-activated cell sorter. Results from the analysis showed that 70% of the cells had one complement (2n) of DNA, 10% of the cells had two complements (4n) of DNA, and 20% of the cells had DNA content ranging from one to two complements. If the cell cycle time was 20 hour, what was the duration of Gl? 

  
1. 2 hours 

2. 4 hours 

3. 6 hours 

4. 10 hours 

5. 14 hours 
  
  
  
 

*44) An asynchronously growing cell culture was briefly Iabelled with [3H] thymidine. Samples were taken at various times after labelling and examined. In all samples, about 25% of the cells were labelled. The duration of the cell cycle was 20 hours and the mitotic index was 5%. If the first labelled mitosis was observed 3 hours after labelling, what was the duration of G1 phase? 

  
1. 1 hour 
2. 3 hours 

3. 4 hours 

4. 9 hours 
5. 11 hours 
  
  
  
 

45) When a temperature-sensitive cell-division-cycle (cdc) mutant was cultured at the restrictive temperature, all the cells had condensed chromosomes and the chromosomes were aligned at the equator. The mutant is probably defective in its ability to carry out: 

  
1. prophase 

2. metaphase 

3. anaphase 

4. Gl/S transition 

5. G2/M transition 
  
 

46) Gut epithelial cells divide once every 12 hours. What is likely to happen if a culture of gut epithelial cells is treated with cytochalasin B, an inhibitor of actin filaments, for 24 hours? 

  1. all cells are arrested in mitosis and cannot divide 

  2. all cells are arrested at G1 

  3. chromosomes are unable move 

 4. most cells are large, and each has a large nucleus 

5. most cells are large, and each has four nuclei 
  
  

47) Liver cells which rarely proliferate are in what stage of the cell cycle? 

1. the growth phase 

2. S 

3. G1 

4. G2 

 5. G0 
  

48) The anaphase promoting complex (APC) allows the cell to pass through mitosis and enter into G1 in what way? 

  
1. By ubiquinating the anaphase inhibitor as well as mitotic cyclins. 

2. By phosphorylating the anaphase inhibitor and thereby inactivating it. 

3. By activating G1 cyclins. 

4. By causing the degradation of inhibitory cyclins. 

5. By causing the formation of prereplication complexes. 
   

49) A cell in S phase is fused with one in G2. In spite of the presence of active S phase cdk:cyclin complexes in the fused cell, the G2 nucleus does not replicate its DNA. Why not? 
  

1. Because it lacks DNA synthesizing enzymes. 

2. Because the anaphase promoting complex inactivates DNA replication. 

3. Because it contains no prereplication complexes. 

4. In fact, DNA replication starts in the G2 nucleus but is rapidly turned off as the nucleus enters mitosis. 

5. Because S phase cdk:cyclin complexes inhibit DNA synthesis. 
  
  

50)  What do the activation of S phase cdk:cyclin complexes and the separation of sister chromatids at anaphase have in common? 

1. They both require phosphorylation of inhibitory proteins in order to occur. 

2. They both require the phosphorylation of activators in order to occur. 

3. They both directly require activation of the anaphase promoting complex. 

4. They are the only two steps in the cell cycle that do not require ubiquitin in order to occur. 

 5. They both require degradation of specific proteins in order to occur. 
  

*51) Which of the following is NOT a characteristic of living material? 

1. transforming and storing energy 

2. irritability 

 3. maintaining equilibrium 

4. high degree of order 

5. self-replication with a chance of change 
  

52) Which of the following is NOT true of amphipathic molecules? 

1. possess polar hydrophilic regions and non-polar hydrophobic regions 

2. spontaneously form sheets in water 

3. form liposomes 

4. spontaneously form self-sealed compartments 

5. arrange themselves in unpredictable ways 
  

*53) HOW do fish in the cold water of the north Atlantic ocean maintain cell membranes in the disordered liquid-crystalline phase? 

1. lowering membrane cholesterol content 

2. increasing the ratio of phosphatidyl choline/phosphatidyl ethanolamine in their membranes 

3. increasing saturation of fatty acids on membrane phospholipids 

4. increasing the number of double bonds in fatty acids on membrane phospholipids 

5. changing cis double bonds to trans double bonds in fatty acids on membrane phospholipids 
  

54) The concentration of glucose in your blood is about 10 times greater than its concentration in the cytoplasm of resting neurons in your brain. The concentration of sodium in your blood is also about 10 times greater than 
its concentration in the cytoplasm of resting neurons in your brain. However, in a resting neuron in your brain, the thermodynamic drive towards equilibrium ( G) of the sodium gradient is about twice that of the glucose gradient. WHY? 

1. glucose crosses the cell membrane via a uniporter, but sodium crosses through a channel 

2. sodium gradient is electrochemical, glucose gradient is chemical 

3. glucose is large, sodium is small 

4. glucose enters the cell via passive, facilitated or carrier-mediated  diffusion, whereas sodium enters by simple diffusion 

5. the partition coefficient of sodium is greater than that of glucose 
  

55) Which of the following IS active transport? Movement of ......... 

1. protons through the V type pump into lysosomes 

2. glucose from the cytoplasm in liver cells across the cell membrane out of the cell 

3. calcium through a calcium channel in the cell membrane 

4. fatty acids (from foodstuffs) from the lumen of the intestine across the lumenal cell membrane of intestinal epithelial cells 

5. protons through the F type pump during the synthesis of ATP in the mitochondria 
  

*56) For the reaction A ------> B, Go = –15 kcal/mol. The reaction is started with 10 millimoles of A; no B is initially present. After 24 hours there are 2 millimoles of B and 8 millimoles of A. Which is the MOST LIKELY explanation? 

1. A and B have reached equilibrium concentrations 

2. formation of B is thermodynamically unfavourable 

3. the result described is impossible, since  Go = –15 kcal/mol 

 4. B formation is kinetically slow; equilibrium is not reached in 24 hours 

5. an enzyme has shifted the equilibrium toward A 
  

*57) The steps of glycolysis between glyceraldehyde-3-phosphate and 3-phosphoglycerate involve all of the following EXCEPT 

1. ATP synthesis 

2. utilization (i.e.use of) Pi 

3. oxidation of NADH to NAD+ 

4. formation of 1,3-bisphoglycerate 

5. catalysis by phosphoglycerate kinase 
 

58) A defect in glucose 6-phosphatase causes a glycogen storage disease. One of the symptoms of this disease is low levels of glucose in the blood between meals. This arises because glucose 6-phosphatase is REQUIRED in order for ..... 

1. glucose 6-phosphate to be converted to glucose 1-phosphate 

2. glucose 1-phosphate to be converted to glucose 6-phosphate 

3. neurons in the brain to store glucose 

4. liver cells to synthesize glycogen 

 5. glucose to exit liver cells 
  

59) The conversion of 1 mole of pyruvate to 3 moles of CO2 via the citric acid cycle also yields _____ moles of NADH, ______ moles of FADH2 (to QH2), and _______ moles of GTP (to ATP). 

  
1. 4, 1, 1 (Because of the pyruvate dehydrogenase complex)

2. 3, 1, 1 

3. 4, 2, 1 

4. 3, 2, 0 

5. 5, 0, 1 
  

*60) Hibernating bears maintain body warmth through the action of a protein called thermogenin. Thermogenin does WHICH of the following? 

1. halts all mitochondrial metabolism 

  2. halts mitochondrial ATP formation, but allows continued O2 consumption 

3. halts mitochondrial O2 consumption, but allows continued ATP formation 

4. slows down the citric acid cycle 

5. speeds up gluconeogenesis 
  

61) Which of the following statements about the BINDING-CHANGE mechanism of ATP synthesis is NOT true? 

1. energy released from protons flowing down their concentration gradient powers the binding of Pi to ADP to form ATP 

2. every 360 degree turn of the F0 structure produces 3 ATP molecules 

3. every 4 protons that flow through F0 produce 1 ATP molecule 

4. every 4 protons that flow through F0 result in a conformational change in all of the functional units in the F1 structure (do the b subunits change?)

5. when all of the protons translocated by the electron transport chain during the oxidation of 2 electrons from 1 NADH flow through the F1F0 synthase, 2.5 molecules of ATP are formed 
  

62) Which of the following CANNOT contribute to net gluconeogenesis in mammals? 

1. alanine 

2. palmitate 

3. alpha-ketoglutarate 

4. dihydroxyacetone phosphate 

5. pyruvate 
  

63) CHARGE SEPARATION in photosynthesis refers to 

1. transfer of energy from a photon of light to a chlorophyll molecule 

2. transfer of energy from a chlorophyll within the light harvesting complex to a reaction center chlorophyll 

3. movement of protons across the thylakoid membrane, resulting in a higher concentration of protons on the lumenal side of the membrane 

  4. movement of an electron from an excited state chlorophyll to an acceptor molecule 

5. transfer of electrons to NADP+ 
  

64) WHICH of the following compounds condenses with CO2 in the first reaction of carbon dioxide fixation in green plants? 

1. 3-phosphoglycerate 

2. ribose-1,5-bisphosphate 

3. ribulose-1,5-bisphosphate 

4. ribulose-5-phosphate 

5. rubisco 

65) Which one of the following is NOT a role of the SRP (signal recognition particle)? 

  
1. binding to the signal sequence as it protrudes from the ribosome synthesizing protein in the cytosol 

2. arresting (stopping) translation by ribosomes translating mRNAs that encode a signal sequence 

3. aiding in translocation of an arrested ribosome to the endoplasmic reticulum membrane 

4. interacting with the SRP receptor in the endoplasmic reticulum membrane 

5. aiding in translocation of a protein across the endoplasmic reticulum membrane 
  

66) With regard to the Signal Hypothesis, which of the following statements is INCORRECT? 

1. proteins are inserted into the ER through an aqueous channel (in the translocon) in the membrane of the ER 

2. proteins are inserted into the ER as they are being synthesized, that is co-translationally 

3. proteins destined for the secretory pathways are synthesized on ribosomes that are bound to the ER 

  4. the SSBP (signal sequence binding protein) is the receptor for the SRP (signal recognition particle) 

5. inside the ER the signal sequence is recognized and cleaved by a signal peptidase in the lumen of the ER 
  

*67) Which one of the following statements about post-translational protein modification involving disulfide bond formation is NOT true? 

1. disulfide bonds stabilize folded protein structure 

2. disulfide bond formation is favoured when the ratio of reduced glutathione monomer to oxidized glutathione dimer is high (i.e.50:1) 

3. disulfide bond formation is favoured when the ratio of reduced glutathione monomer to oxidized glutathione dimer is low ( i.e. 5:1) 

4. disulfide bonds occur between cysteine residues 

5. protein disulfide isomerase is an ER-localized enzyme that catalyzes rearrangement of disulfide bonds 
  

68) Vesicles which transport proteins between compartments within the cell are often coated with a polymerized protein. The coat confers several advantages to the targeting process. The following are correct EXCEPT 

1. coats facilitate fusion with the target membrane 

2. coats associate with assembly or adaptor molecules 

3. coats facilitate the clustering of membrane proteins 

4. a coat facilitates the endocytosis of transferrin 

5. coats help vesicles pinch off from the membrane of origin 
  

69) Which of the following is the LUMENAL face of a membrane? 

1. outer face of the endoplasmic reticulum membrane 

2. outer face of the lysosomal membrane 

3. outer face of the inner mitochondrial membrane 

4. outer face of the outer nuclear membrane 

5. outer face of the thylakoid membrane 
  

70) According to how science progresses, a hypothesis is a GOOD hypothesis when ...... 

1. it is correct 

2. it is incorrect 

3. it cannot be proven wrong 

4. it can be proven right if it is correct 

 5. it can be proven wrong if it is incorrect 
  

71) Keq (the equilibrium constant) for the reaction A<------>B = 0.5. When the concentration of B is 10 millimolar and of A is 20 millimolar, which of the following is TRUE? 

 1.  G=0 and the reaction is at equilibrium 

2. the reaction will proceed towards the right, producing a net increase in the concentration of B 

3. the reaction will proceed towards the left, producing a net increase in the concentration of A 

4. the reaction will proceed to the right and release energy 

5.  G is positive 
  
  

72) Inhibition of carnitine acyltransferase (CAT I for short) by the hormone insulin does WHICH of the following? 

1. enhances the movement of fatty acids from the blood into adipose tissue 

2. enhances the uptake of glucose by adipose tissue 

3. inhibits the degradation of glycogen 

4. inhibits the beta-oxidation of fatty acids 

5. stimulates the synthesis of fatty acids from acetyl CoA 
  
  

73) When glucose is available, and glucagon and epinephrine are absent, liver cells can proceed with net glycogen synthesis because ...... 

  
1. phosphorylase kinase is active 

 2. protein phosphatase-1 is active 

3. glycogen phosphorylase is active 

4. protein phosphatase-1 is inactive 

5. glycogen synthase is phosphorylated 
  
  

74) In glycolysis, fructose-1,6-bisphosphate is converted to two products in a reaction with a standard free-energy change ( Go) of +5.7 kcal/mol. Under what conditions encountered in a normal cell will the free energy change be negative, enabling the reaction to proceed spontaneously to the right? 

1. the driving force of the reaction is supplied by a coupled exergonic reaction, the hydrolysis of ATP 

2. the ratio of products over reactants is much smaller than it is at equilibrium under standard conditions 

3. the ratio of products over reactants is much larger than it is at equilibrium under standard conditions 

4. all of the following reactions in glycolysis have negative values for  Go; in a normal cell their  G sum will be more negative than –5.7 

5. the reaction will not go spontaneously to the right under any conditions because  Go is positive 
  
  

75) The importance of ketone bodies during starvation is BEST described by which one of the following statements 

1. they can serve as gluconeogenic precursors, thus indirectly supply glucose to the brain 

2. they act as allosteric inhibitors of the enzymes in the pathways that use amino acids and thus contribute to preserving protein 

3. They can be used as a fuel source by muscle cells, and this use results in the muscle releasing glucose that was stored as glycogen 

4. they act as allosteric activators of the hormone-sensitive lipase , allowing the fatty acids to be released and converted to glucose in the liver 

 5. they can be used as a source of energy by neurons in the brain 
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