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Multiple Choice Questions   Each worth one mark.  
1. The version of the midterm is: (a bonus mark to start!) [Mark your answer on the Scantron sheet!]

a.    Version A

b.    Version B 

2. The figure below illustrates HMG-CoA reductase. Which statements listed below best describes the feature and properties of the enzyme?
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a. It is a type I membrane protein.

b. The cholesterol sensing function is encoded within the N-terminal transmembrane domain.

c. It is unstable and prone to degradation when cellular cholesterol concentration is high.

d. The correct answer is a + b + c.

e. The correct answer is b + c.

3. The two major lipoprotein receptors involved in cholesterol uptake by the cells are ________.

a. ABCA-1 and SR-B1

b. LDL receptor and ABCA1

c. LDL receptor and SR-B1

d. ApoB-100 and LDL receptor

e. ApoA-I and SR-B1

4. Mutations within the LDL receptor (LDLR) genes are commonly associated with familial hypercholesterolemia (elevated cholesterol in blood stream). One type of LDLR mutation causes impaired recycling of LDLR. In this case, the mutant LDLR proteins are most likely _______.

a. unable to present on the plasma membrane (i.e. cell surface)

b. retained within the endoplasmic reticulum

c. unable to bind to LDL (i.e. the ligand)

d. unable to go through endocytosis

e. none of the above.

5. SREBP-2 is a transcription factor that regulates expression of cholesterol synthesis genes. In cells where cholesterol concentration is high, most of the SREBP-2 proteins will be found in which subcellular compartments listed below?

a. The Golgi apparatus.

b. Nucleus.

c. The endoplasmic reticulum.

d. Cytosol.

e. Plasma membrane.
6. Which one of the following proteins is NOT involved in the regulation of cellular cholesterol homeostasis?

a. SREBP-1.

b. SREBP-2.

c. ACAT (acyl-CoA acyltransferase).

d. LDL receptor.

e. SR-B1.

7. Which one of the following statements DOES NOT adequately describe the processes involved in SREBP-2 activation?
a. The DNA binding/transcription activating domain is cleaved from SREBP-2 when cellular cholesterol concentration is low.
b. The DNA binding/transcription activating domain is cleaved when SREBP-2 is trafficked from endoplasmic reticulum (ER) to the Golgi
c. Trafficking of SREBP-2 from ER to the Golgi occurs when SREBP-2 is dissociated from binding to SCAP 

d. The DNA binding/transcription activating domain of SREBP-2 is not directly involved in binding to SCAP

e. The DNA binding/transcription activating domain of SREBP-2 is exposed to the cytoplasmic side of the ER membrane
8. Which one of the following proteins acts as a gatekeeper that regulates SREBP-2 exits from the endoplasmic reticulum?
a. LDL receptor.
b. ABCA1.
c. SREBP-1.
d. SCAP.
e. INSIG.

9. Nomenclature of fatty acids.  This structure corresponds to ________.
a. 18:16 or 18:1-6

b. 18:19 or 18:1-9

c. 18:29 or 18:2-6

d. 18:26 or 18:2-9

e. None of the above
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10. Activation of fatty acids for beta oxidation is catalyzed by _____ which requires ATP hydrolysis to drive the reaction.
a. Acyl-CoA synthase
b. Acyl-CoA dehydrogenase
c. Acetyl-CoA synthetase
d. Acetyl-CoA synthase
e. Acyl-CoA synthetase

11. Fatty acid synthesis and fatty acid beta oxidation occur in ______ and ______, respectively.
a. mitochondria; cytosol
b. cytosol; mitochondria 

c. peroxisome; mitochondria
d. mitochondria; peroxisome
e. peroxisome; cytosl

12. The first step of fatty acid beta oxidation is catalyzed by ______ with FAD as a cofactor.
a. acyl-CoA dehydrogenase

b. enoyl-CoA hydratase
c. hydroxyacyl-CoA dehydrogenase
d. acetyl-CoA carboxylase
e. acyl-CoA synthetase
13. Fibrates are a group of compounds that promote _______.
a. fatty acid synthesis
b. de novo triacylglycerol synthesis
c. de novo cholesterol biosynthesis
d. fatty acid beta oxidation

e. hydrolysis of triacylglycerol in VLDL
14. Which one of the following compounds is NOT considered as a ketone body?
a. Acetone.
b. Hydroxymethylglutarate.

c. Acetoacetate.
d. Beta hydoxybutyrate.
e. None of the above is correct because all of them are ketone bodies.
15. Ceramide is the precursor for the biosynthesis of ________.
a. sphingomyelin

b. cerebrosides
c. globosides

d. gangliosides

e. all of above

16. Which of the following statement DOES NOT adequately describe events associated with HDL cycle?
a. The liver secretes lipid-poor apoA-I (i.e. HDL precursor).
b. The liver secretes spherical mature HDL particles.

c. The disk-shaped nascent HDL contains apoA-I and phospholipids, and is devoid of cholesteryl esters (i.e. the neutral lipid core).

d. HDL-cholesterol is taken up by the cells through a process termed “receptor-mediated endocytosis.”

e. HDL precursor can acquire cholesterol from the cells through a process termed “cholesterol efflux.”
17. ATP-citrate lyase and citrate synthase are active in _______ and _______, respectively.
a. cytosol; mitochondrial inner membrane
b. cytosol; mitochondria outer membrane
c. cytosol; mitochondria matrix

d. mitochondria matrix; the cytosol
e. ER; Golgi apparatus
18. The product of acetyl-CoA carboxylase catalyzed reaction is responsible for_______.
a. inhibition of fatty acid synthesis
b. inhibition of fatty acid beta oxidation in mitochondria 

c. activation of fatty acid synthesis
d. inhibition of cholesterol synthesis
e. activation of cholesterol synthesis
19. During fatty acid synthesis, the C2 unit donor for the acyl chain extension is derived from _____.
a. acetyl-CoA

b. malonyl-CoA
c. acetyl-ACP
d. malonyl-ACP

e. None of the above
20. Which enzyme listed below catalyzes the decarboxylative condensation to from C-C bond during fatty acid synthesis?

a. Ketoacyl-ACP synthase.

b. Ketoacyl-ACP reductase.

c. hydroxyacyl ACP dehydrogenase.
d. enoyl-ACP reductase.
e. thioesterase.
21. Which one of the following compounds is the most potent inhibitor of fatty acid synthesis?
a. citrate

b. CPT1
c. acyl-CoA (e.g. palmitoyl-CoA)

d. malonyl-CoA
e. acetyl-CoA

22. .______ is involved (or required) in the de novo biosynthesis of triacylglycerol.
a. Acyl-CoA

b. GPAT
c. AGPAT
d. DGAT
e. All of above (a + b + c + d)

23. Deficiency of AGPAT is associated with a lipid metabolism disease termed _______.
a. familial hypercholesterolemia

b. Bernadinelli-Seip lipodystrophy 

c. Tangier disease
d. fatty liver lipodystrophy
e. None of above

24. Which one of the following compounds is an intermediate of cholesterol biosynthesis that is the precursor for dolichol that is important component for N-linked glycosylation of proteins?
a. Squalene
b. Lanosterol
c. Farnesyl pyrophosphate

d. Acetoacetyl-CoA
e. HMG-CoA
25. In the plasma membrane of healthy cells, the OUTER leaflet of the phospholipid bilayer is most likely devoid of ______________.
a. sphingomyelin
b. phosphatidylcholine
c. phosphatidylethanolamine
d. phosphatidylserine

e. cholesterol
26. The enzyme responsible for oxidative deamination of amino acids is …
a. Glutaminase
b. Transaminases
c. Glutamate dehydrogenase

d. Carbamoylphosphate synthetase
e. None of the above answers is correct.
27. One problem related with epilepsy is … 
a. Too much glutamate within glutamatergic presynaptic neurons
b. Not enough glutamate within glutamatergic presynaptic neurons
c. Too much glutamate within astrocytes
d. Too much glutamate within the synaptic cleft between pre- and post glutamatergic neurons

e. That was never covered either in class or in the reading assignments!
28. Ammonium cytotoxicity is related to …
a. Excitatory toxicity in glutamatergic neurons
b. Mitochondrial membrane permeability

c. Over stimulation of the ATP synthase within mitochondria
d. High levels of glutamate within the synaptic cleft of glutamatergic neurons
e. That was never covered either in class or in the reading assignments!
29. … are all essential amino acids for humans.
a. Glutamate, leucine, tryptophan
b. Glutamine, proline, arginine
c. Leucine, isoleucine

d. Proline, valine, arginine
e. Tryptophan, proline, glutamine
30. The committing or rate-limiting step for the biosynthesis of serotonin is …
a. Tyrosine hydroxylase
b. Tyrosine decarboxylase
c. Tryptophan hydroxylase

d. Tryptophan methyltransferase
e. Phenylalanine decarboxylase
The next 2 questions refer to the figure below,  obtained from the article by Goddard et al. (2008).
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31. … is the molecular target for SSRI drugs.
a. 5-HT1B/D
b. 5-HT3
c. 5-HTT

d. 5-HT4-6
e. CREB
32. The neurotransmitter released from the pre-synaptic neuron is …
a. L-DOPA
b. Dopamine
c. Serotonin

d. Tryptophan
e. Epinephrine
33. PKA signalling can be initiated in presence of … to induce …
a. Insulin, catabolic pathways
b. Catecholamines, catabolic pathways

c. Insulin, anabolic pathways
d. Catecholamines, anabolic pathways
e. None of the above answers is correct
The next two questions refer to the molecule shown below.
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34. This metabolite corresponds to …
a. The substrate for phophodiesterase
b. The product released by PKA
c. The product released by adenylate cyclase
d. Both A and B are correct answers
e. Both A and C are correct answers

35. High levels of this metabolite would favor …
a. Lipolysis of triacylglycerols
b. Beta oxidation of fatty acids
c. Synthesis of fatty acids and cholesterol
d. A and B are correct answers

e. A and C are correct answers
36. … is(are) not at all considered as part of any futile cycles observed in cachectic patients.

a. Uncoupling proteins

b. Lipolysis

c. Fatty acid synthesis

d. The activity of glutamate dehydrogenase

e. A and B

37. Within tumors, the hypoxia inducible factor promotes …

a. Anaerobic glycolysis

b. Anaplerotic reactions

c. Lower lactate dehydrogenase activity

d. Gluconeogenesis

e. The enzyme activity of glutamine synthetase

The next 3 questions refer to the figure below that was obtained from the Tisdale (2009) article.
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38. The effect of TNF-(, an inflammatory cytokine overexpressed in cachectic patients, favors …

a. A decrease in PKA activity

b. An increase of the active form of HSL

c. An increase in PDE3B activity

d. A and B are correct

e. A and C are correct

39. An inhibitor of PDE3B in cachectic patient would likely …

a. Make the patient more susceptible to weight loss

b. Make the patient less susceptible to weight loss

c. Have no effect on lipolysis

d. Lower the level of free LMF

e. Have no direct effects on PKA activity

40. … is(are) directly induced by LMF.

a. Lipolysis

b. Muscle breakdown

c. Expression of the TNF-alpha

d. A and B

e. B and C
True or False Questions (each worth 0.5 mark)                                                                                                Mark ‘A’ for True; Mark ‘B’ for False on your pink Scantron sheet.
41. AMP-activated protein kinase (AMPK) is activated by increasing cellular concentrations of AMP. True/False

42. AMP-activated protein kinase (AMPK) stimulates fatty acid synthesis.  True/ False

43. The SREBP-2 is a cis element in regulating transcription activation of cholesterol synthesis genes.  True/ False
44. The SR-B1 is involved in both cholesterol efflux and cholesterol selective uptake.  True /False
45. In addition to that of cholesterol synthesis genes, expression of the LDL receptor gene is also regulated by SREBP-2 activation.  True /False
46. Mutations within the ABCA1 proteins are associated with abnormalities in HDL, but not LDL, metabolism, one of which is the Tangier Disease.   True /False
47. Activation of SREBP-2 involves two steps of endopeptidases-mediated cleavage of the protein, one cleavage reaction occurs in the ER and one cleavage reaction occurs in the Golgi.  True/False
48. In addition to the CDP-ethanolamine pathway, formation of phosphatidylethanolamine can also be achieved in the liver via the base-exchange pathway.  True/ False
49. The process through which cholesterol associated with LDL is taken up by the cells via the LDL receptor is termed “endocytosis.”  True/ False
50. HMG-CoA is the substrate of the enzyme HMG-CoA reductase whereas mevalonate is the product of the HMG-CoA reductase catalyzed reaction.  True/ False
51. In general, fatty acid beta oxidation occurred within peroxisomes can generate the same amount of ATP as fatty acid beta oxidation occurred within mitochondria.  True/ False
52. The main reducing agent used as a co-enzyme during fatty acid biosynthesis is NADPH, not NADH.   True/ False
53. DAG (diacylglycerol) is the precursor for triacylglycerol biosynthesis but not for phospholipid biosynthesis (such as phosphatidylcholine and phosphatidylethanolamine).  True/ False
54. Conversion of saturated stearic acid (18:0) to unsaturated oleic acid (18:1) is catalyzed by the enzyme stearoyl-CoA desaturase (SCD).  True/ False
55. Higher levels of glutamate within pancreatic beta cells are correlated with higher levels of insulin release.   True/ False
56. The conversion of alpha-ketoglutarate to glutamate is an anaplerotic process.   True/ False
57. Cancer cachexia is another term for anorexia.   True/ False
58. Leucine is one of the very few amino acids that can be directly sensed by key enzymes or factors regulating protein synthesis.   True/ False
59. It is appropriate to administer alpha keto analogues of essential amino acids to patients suffering from hyperammonemia.  True/ False
60. The mTOR protein is involved in leucine sensing.  True/ False
Fill-in-the-blank Questions (Each question is worth one mark). Mark your answers here in this booklet [Note: you can use abbreviations for enzymes or proteins in your answer.]
1. AMP-activated protein kinase (AMPK) has three subunits in its structure.  Name the major regulatory isoform of one of the three subunits in skeletal muscle: _____________________

2. Accumulation of excess amount of disk-shaped HDL particles, instead of normal spherical particles, in the blood stream is most likely caused by the deficiency of an enzyme in the plasma termed ___________________________________.

3. The two-step cholesterol efflux process involves the initial acquisition of phospholipids by lipid-poor apoA-I through a cell surface proteins termed ____________________________ .

4. Unlike SREBP-2 that plays a major role in regulating cholesterol homeostasis, SREBP-1 is involved mainly in the regulation of ______________________________________  synthesis.

5. The committing step for mitochondrial fatty acid beta-oxidation is the formation of acyl-carnitine, which is catalyzed by ________________________________________________  on the outer membrane of mitochondria.

6. The rate-limiting step for the biosynthesis of phosphatidylcholine via the CDP-choline pathway is catalyzed by an enzyme termed _________________________________________________ .
7. The methyl donor used in the phosphatidylethanolamine (PE) methylation reactions, catalyzed by PE methyltransferase, is ____________________________________________________. 

8. The enzymatic reactions prior to squalene formation (“pre-squalene”) during the de novo biosynthesis of cholesterol take place in a subcellular compartment termed _____________________________________ .

9. The lipid microdomain structures that form membrane invaginations on the cell surface are termed ____________________________ that also contain proteins called caveolin.

10.  The enzyme ______________________________________________  is responsible for hydrolysis of triacylglycerol associated with lipoproteins in the circulation.

11. Exogenous lipid transport refers to a process by which dietary derived triacylglycerol are transport via a group of lipoproteins termed ________________________________.

12. The complex enzyme machinery called _______________________________  is involved in catalyzing the deamination reaction in apoB mRNA processing.

13. Synthesis of diacylglycerol in _______________________________ is achieved through an acylation reactions using monoacylglycerol as a substrate.
14. For the glucose/alanine cycle, ___________________________is the metabolite that indirectly transports NH3/NH4+ equivalents in the blood.

15. The two enzymes that can derive alpha-ketoglutarate from the Krebs cycle towards glutamate are _________________________________ and _______________________________.

16. __________________________ is the biogenic amine that controls your personal mood or state of feeling.

17. The most distinctive trait of cancer cachexia is the loss of _______________________________.
18. ___________________________is a distinctive metabolite that is measured to assess muscle protein breakdown.

19. Two important lipid mobilizing factors expressed at higher levels in cachectic patients are ______________________________________ and ___________________________________.
*** HAND IN THIS BOOKLET AND YOUR PINK COMPUTER SHEET.  DID YOU REMEMBER TO MARK ALL OF YOUR ANSWERS TO THE MULTIPLE CHOICE QUESTIONS AND TRUE/FALSE QUESTIONS ON THE PINK SHEET?
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