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1. I have exam version: (a bonus mark to start you off!)
a. A

b. B

2. Choose the proper name for this fatty acid.
[image: image1.png]COOH




a. 18:9-11
b. 18:29
c. 18:-
d. 18:26
3. Replace the following intermediates into the sequence corresponding to a beta oxidation round: 3-hydroxyacyl-CoA (A); fatty acyl-CoA (B); b-ketoacyl-CoA (C); trans enoyl-CoA (D)

a. B, D, C and A

b. B, C, A and D

c. B, A, C and D

d. B, A, D and C

e. B, D, A and C
4. Two important control steps for fatty acid oxidation are mediated by ACS and CPT2.  Those two enzymes are respectively located in:

a. The cytoplasmic and inner mitochondrial membranes

b. The outer and inner mitochondrial membranes
c. The inner mitochondrial and cytoplasmic membranes

d. The nuclear and outer mitochondrial membranes

5. ____________ are considered as ketone bodies.

a. Acetone, acetoacetate, b-hydroxybutyrate
b. Malate, acetoacetate, acetone

c. Malate, acetone, b-hydroxybutyrate

d. Oxaloacetate, acetoacetate, acetone

e. Ketoglutarate, acetoacetate, acetone

6. The end product of ____________ is used as a substrate for ketogenesis.

a. Glycolysis

b. Krebs cycle

c. Fatty acid oxidation

d. Fatty acid biosynthesis

7.    For fatty acid biosynthesis, acetyl-CoA is exported outside mitochondria ________

a.   As malate via the tricarboxylate transporter

b.   As ketoglutarate via the acyl-citrate exchanger

c.   As ketoglutarate via the tricarboxylate transporter

d.   As citrate via the tricarboxylate transporter
8. Replace the following intermediates of triacylglycerol biosynthesis in the proper anabolic sequence (from precursor toward final product): DAG, TAG, PA, lysoPA

a. PA, DAG, TAG, lysoPA

b. lysoPA, DAG, TAG, PA

c. lysoPA, PA, DAG, TAG

d. DAG, TAG, lysoPA, PA

9. This molecule corresponds to ______________________
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a.   Ceramide

b.   sphingosine
c.   phospholipid

d.   phosphoethanolamine

The next few questions refer to the biosynthesis of cholesterol whose details are provided in the appendix provided at the end.

10. HMG-CoA reductase can be found ______________.

a. In the cytosol

b. In the cytosol and in the ER membrane

c. In the ER and peroxisome membranes

d. In the ER membrane

e. In the inner mitochondrial membrane

11. Statins (Lipitor, Crestor, Zocor, …) are among the most commonly prescribed drugs and their mode of action is the inhibition of the rate-limiting enzyme of cholesterol biosynthesis.  What is the specific enzyme that is targeted by statins?
a) Thiolase

b) HMG-CoA synthase

c) HMG-CoA reductase

d) Mevalonate kinase

12. How many acetate molecules are required to synthesize one molecule of cholesterol? Answer: 18 – This question is discounted.
a. 5

b. 15

c. 20

d. 25

e. 30

13. What are the molecules displayed at positions A, B and C on the lipoprotein displayed below?
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a. A: phospholipids; B: cholesterol; C: cholesterol esters (cholesteryl esters)
b. A: triglycerides; B: cholesterol; C: phospholipids

c. A: cholesterol esters; B: cholesterol; Triglycerides

d. A: phospholipids; B: cholesterol esters; C: cholesterol

14. Chylomicrons and VLDL`s are assembled in the _____________ and the ________________, respectively.

a. Intestine, liver

b. Liver, intestine

c. Brain, liver

d. Intestine, brain

15. Apolipoproteins B48 and B100 are respectively involved with …

a. Endogenous and exogenous pathways

b. Exogenous and endogenous pathways

c. Endogenous and endogenous pathways

d. Exogenous and exogenous pathways

16. The gene coding for ___________ likely lacks an SRE cis element.

a. HMG-CoA reductase

b. LDL receptor

c. Hexokinase

d. LCAT

e. DGAT

17. INSIG biosynthesis and SREBP transition from ER to Golgi respectively correspond to __________ and _________ levels of cholesterol.

a. Low and low

b. Low and high

c. High and low

d. High and high

18. The committing step for the urea cycle is __________________

a. The formation of carbamate

b. The formation of N-acetylglutamate

c. The formation of carbamoyl phosphate

d. Glutamate dehydrogenase

19. Oxidative deamination is encoded by _______________

a. Pyruvate transaminase

b. Glutaminase

c. Glutamate dehydrogenase

d. Glutamine dehydrogenase

20. Biosynthesis of glutamate and glutamine derives from an intermediate of the Krebs cycle:_______________

a. Malate

b. Succinate

c. Oxaloacetate

d. Ketoglutarate

e. Isocitrate

21. The human brain represents roughly 2% of the body weight, but it (the brain) consumes about ___________% of the total glucose used by the whole body.

a. 2

b. 20

c. 40

d. 60

22. Leucine and isoleucine are considered as __________ amino acids that ______________ be synthesized by the human body.

a. Branched, can

b. Branched, cannot

c. Unbranched, can

d. Unbranched, cannot

23. Essential amino acids exert an effect on protein biosynthesis that is _________ to the effect exerted by insulin as both ___________ translation.

a. Similar, facilitate

b. Similar, inhibit

c. Opposite, facilitate

d. Opposite, inhibit

24. Someone doing a reasonable physical exercise will oxidize about __________ g of muscle protein per hour.

a. 1 to 5
b. 10 to 50

c. 100 to 500

d. 1000

25. Phenylketonuria is characterized by __________________ Correction: A) Low phenylalanine levels in the blood. 
a. High phenylalanine levels in the blood

b. High phenylalanine levels in the brain (beyond the blood brain barrier)

c. Typically higher levels of catecholamines

26. Serotonin, dopamine and histamine are respectively synthesized from ____________________

a. Tryptophan, tyrosine (phenylalanine), tryptophan

b. Tryptophan, tyrosine (phenylalanine), histidine

c. Tyrosine (phenylalanine), tryptophan, histidine

d. Tyrosine (phenylalanine), tryptophan, tryptophan

27.  With regard to rate-controlling steps in metabolic pathways, which of the following is UNTRUE?  A rate controlling step is one that:

a.   has a large negative standard free energy change.

b.   has a very high rate of activity(e.g., when assessed in a cell or tissue homogenate).
c.   has a mass action ratio that is much lower than the Keq for that reaction.
d.   is near the beginning of the pathway

e.   is the ‘cross-over’ site on a ‘cross-over plot’.

28.  Which of the following statements about metabolic control analysis is UNTRUE?

a.   It is a method for analyzing the proportional distribution of control over flux (and

      metabolite concentrations) in a pathway of reactions.

b.   A flux control coefficient of 0.95 indicates that the reaction (or block of reactions) has a 
      very high degree of control over flux through the pathway.

c.   Flux control coefficients range between -1 and +1.

d.   The ‘bottom-up’ approach analyzes the pathway as a simplified system with a reactant 
      and a product and one (or two) intermediate metabolites.
e.   The summation theorem states that the sum of all coefficients for a pathway equals 1.
29.  Administration of ____________________ could help treating hyperammonemia.
a.   Free amino acids

b.   Non essential amino acids

c.   Essential amino acids

d.   Alpha keto analogues of amino acids
e.   An equimolar mixture of phenylalanine, tyrosine and tryptophan

30.  ____________ is a key regulator of the urea cycle.
a.   Hydroxymethylglutamate

b.   N-acetylglutamate
c.   Arginine

d.   Pyruvate

e.   Glutamate  
True or False:  Mark “A” for True, and “B” for False on the pink computer sheet. Each of the following 20 questions is worth ½ mark; therefore 10 marks for this section.
31) Fibrates can bind onto PPAR`s to induce peroxisome proliferation.  True (A)  or False (B)?
32) Fatty acid synthesis occurs in the cytosol whereas fatty acid oxidation occurs within mitochondria. True (A)  or False (B)?
33) The SRE motif is found on several enzymes including HMG-CoA reductase. True (A)  or False (B)?
34) LDL receptor is exclusively expressed in the liver.  True (A)  or False (B)?
35) Some apolipoproteins are exchangeable (they can be transferred from one lipoprotein onto another). True (A)  or False (B)?
36) VLDL’s are involved with the endogenous pathway. True (A)  or False (B)?
37) Bile acids are cholesterol derivatives. True (A)  or False (B)?
38) Cholesterol esters are located in the relatively hydrophobic core of lipoproteins. True (A)  or False (B)?
39) Triacylglycerol biosynthesis is a cytosolic pathway. True (A)  or False (B)?
40) Regulatory control for the biosynthesis of triacylglycerol in the liver differs from the regulatory control observed in the intestine. True (A)  or False (B)?

41) Cancer cells usually have low activity of fatty acid synthase. True (A)  or False (B)?
42) Glutamate dehydrogenase is the major enzyme responsible for oxidative deamination of amino acids. True (A)  or False (B)?

43) The 2nd nitrogen atom used for the production of urea through the urea cycle directly comes from the Krebs cycle. True (A)  or False (B)?

44) Excess of free ammonia can interfere with ATP synthesis, especially in the brain.  True (A)  or False (B)?

45) Histidine is a biogenic amine. True (A)  or False (B)?
46) Branched amino acids are considered as essential to humans. True (A)  or False (B)?

47) The committing step for the biosynthesis of catecholamines is phenylalanine hydroxylase. True (A)  or False (B)?
48) In calculations of standard free energy changes, when the Keq value of 10, the standard free energy change for the reaction is 0, indicating that the reaction is at equilibrium.  True (A)  or False (B)?
49) Within metabolic pathways, most reactions are far from equilibrium.   True (A)  or False (B)?

50) One of the greatest strengths of metabolomics is that a single analytical technique (such as GC-MS) can quantify all metabolites (e.g., small organic acids, lipidic speciies, polar and non-polar).  True (A)  or False (B)?
Fill in the blanks (One mark for each of the blanks; 10 marks in total for this section):
51-52) The two precursors required for the synthesis of fatty acids are ___________  and ____________. Acetyl-CoA (acetate) and Malonyl-CoA (malonate)
53) The product of phosphatidic acid phosphohydrolase is ____________________ DAG (Diacylgylcerol)
54-55) Two transporters involved with the cholesterol efflux are _________________ and _____________. ABC-A1 and SR-B1
56) Complete the following cross-over plot to show that the enzyme responsible for the conversion of metabolite ‘B’ to metabolite’C’ is the major control step. The Y-axis represents the concentrations of metabolites as a percentage of the unstimulated state (i.e., prior to the addition of an agonist that stimulates flux through the pathway).
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57-60) Fill the missing metabolites in the figure below (one mark per metabolite; write down your answers directly into the boxes indicated in the figure).
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57: glutamate
58: alanine

59: glucose

60: urea
Appendix: Biosynthesis of cholesterol
[image: image6.png]Acetyl-CoA ——#= 3-hydroxy-3-methylglutaryl-CoA

(HMG-CoA)
Thiase T con
aynthase HMG-Co reductase
Acetoacety-CoA Mevalonic acid
AP
Mevalonate kinase
Mevalonate--phosphate
Phosphomevalonate kinase
Mevalonate-5-pyrophosphate
Mevalonate-5-pyrophosphate
IsopentenyiPP
Tomene. coa’y decattoryisse
Dimethylallyl-PP <t— Isopentenyl-5-pyrophosphate (PP)
/ Famesyl-PP synthase
BISPHOSPHONATES

Geranyl PP

Famesyl-PP synthase
BISPHOSPHONATES

Geranylgeranyl-PP <——— Farnesyl-PP
Geranylgeramyi- { Squalene synthase

PP synthase
Squalene
Squalene
monooxygenase
2,3 oxidosqualene
NADPH Squalene
HEME A epoxydase
PRENYLATED DOLICHOL Lanosterol
PROTEINS UBIQUINON i 19 reactions

CHOLESTEROL




























1
PAGE  
3

