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1. Using the names of all metabolic intermediates, outline the process of ethanol
fermentation carried out in yeast cells growing on sucrose and calculate the yield
of ATP formation per molecule sucrose. (10%)

2. Sketch curves for reaction velocity versus (fructose-6-phosphate) for the

phosphorylated and nonphosphorylated forms of PFK-2. (5%)

3. What enzymes and metabolic reactions would be slowed in an individual with

beriberi? (6%)
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4. In alab experiment, you are using a crude extract of liver cells to "study

gluconeogenesis. You add lactate and radiolabeled CO; ("CO,) to the extract
and incubate 15 min. What atoms of glucose product would be labeled with ¥er
Assume that the incubation mixture has appropriate concentrations of all
necessary cofactors including NAD", ATP, and GTP. (5%)

The pentose phosphaie pathway has different modes of operation to meet varying
metabolic needs. If the primary need is for NADPH generation (for fatty acid and
steroid synthesis), what metabolic paths occur to meet the cellular needs? How
many NADPHs are maximally generated in the complete oxidation of a glucose
6-phosphate to CO, and water (write a balanced equation)? (10%)

A rat injected with 2,4-dinitrophenol shows an increase in body temperature, an
increase in breathing rate and a decrease in body weight. Explain the effect of
2,4-dinitrophenol. (6%) '
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7. Each glucose oxidized in heart and liver produces 38 ATP; glucose oxidized by
skeletal muscle and brain yields a total of 36 ATP. Would you explain the
difference? How many of the energy are generated by oxidative phosphorylation

in muscle? (6%)

8. Glycogen synthesis and breakdown are regulated primarily at the hormonal level.
Describe these hormonal regulatory processes. (8%) '
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) F 595 — {8 & 4475 = 8t B5 49 £ & Tissue (a) llvcr () kldney (c)

adipose cell (d) muscle (e) prost gland

2.( ) KPISAF 58— {84 R i K f /) I8 5% AR (a) aspirin (b)
plasmamogens (c) Prostglandin E1 (d) cAMP (e) PAF

3.( ) kP Ketone bodies & & 7} — 18 Tissue 4 A%(a) Liver (b) Kidney ©)
Adipocyte (d) Brain . '

4.( ) P C18:0 & fatty acid ¥ #% TR A £ % V18 ATP (2) 131 (b)129 (©)
147 (d) 145 (e) AW FJE

S.( ) HP ob gene #F i R 5T LLMIE & & 49 protein & (a) HMG-CoA
reductase (b) leptine (c) HMG-CoA lyase (d) lipase (¢) phospholipase A2

6.( ) #Mik& cholesterol & i 4 B % & # — 18 (a) HMG-CoA reductase (b)
HMG-CoA lyase (c) mevalotin (d) acetoacetate (€) desomlase

7.¢ ) #MFFIM—184 K 7 4%t fatty acid d intermembrane space A
& inner membrane (a) carnitine  (b) carnitine acyltransferase 1(c)
carnitine acyltransferase II (d) fatty acyl-CoA carrier protein (¢) #A.L %
£

" 8.( ) FHM— 1% K KB 7 ketone bodies (a) acetone (b) acetyl-CoA (c)

acetoacetate ( d) B-hydroxybutrate (¢) A L' I

9.( ) HEs d &) acetyl-CoA sA{7# compound £ £ cytosol ¥ # 47 fatty
acid #54 A. (a)acetyl-coA (b) pyruvate (c) citrate (d) malate (¢)
oxaloacetate

10. () Sk 3at fatty acid 4-A% & 4 44 propionyl-CoA 4 AW —1a

' compound A citric acid cycle (a) acetyl-CoA (b) pyruvate (c)

succinyl-CoA (d) citrate (¢) oxaloacetate

11.( ) M4 phospholipid 4 & ¥ A #4 #t ¥ 5 F(a) ATP (b) GTP (c) CTP
(d)NADH (e) FADH2

12.( ) F | —# phospholipid & prokaryotic cell ¥ #1 %A # (2)
phosphotidylcholin (b) phosphotidylserine (c) phosphotidylethanolamine (d)
phosphotidylglycerol (e) cardiolipin

13.( ) # M cholesterol &4 s steroid hormones X £ & EILT 5H—1A
enzyme (a) HMG-CoA synthase (b) HMG-CoA reductase (c) desmolase (d)
acetyl-CoA carboxylase (e) HMG-CoA lylase

14.( ) TF#¥—18 vitamine & & & cholesterol (a) Vit. A (b) Vit. B (c) Vit. D (d)
Vit. E (e) Vit. K

15.( ) M T HHE—1@RR eicosanoid (a) cholesterol (b) leukotriene (c)
glycogen (d) palmitate (¢) serine »
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() 1. Which of the follow vitamin is the component of coenzyme A? R : »
1) Biotin 2) Thiamin  3)Niacin 4) Pantothenic acid

() 2. Which of the following vitamin is as a hydrogen-atom transfer coenzyme?
(A) Thiamin (B) Riboflavin (C)Niacin (D)Folacin
1DA+B  2)B+C 3)C+D  4)A+D

() 3. Which of the following vitamin is as one-carbon group transfer coenzyme?
1) Biotin 2) Folacin  3)Ascorbic acid 4) Riboflavin

(' ) 4. Which of the following vitamin is as a cofactor in the hydroxylation?
1) Pantothenic acid  2) Biotin 3) Cobalamin 4) Ascorbic acid

( ) 5. Which of the following vitamin is as an antioxidant?
1) Rentiol  2) Calciferol 3) Cobalamin 4) Ascorbic acid

() 6. The major function of thisvitamin is participated in the calcium and
phosphorus metabolism? 1) Rentiol 2) Calciferol 3) Tocopherol 4) Riboflavin

( ) 7. The coenzyme function of biotin is participate in? 1) Acyl group transfer
2) Carboxy! group transfer 3) Aldehyde group transfer 4) Dehydrogenation

( ) 8. Which of the following coenzymes are essential in the oxidation of glucose
to acetyl CoA ? (A)THFA (B)NAD' (C)TPP (D)FAD
I)A+B 2) B+C 3)C+D 4)A+D
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