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1. Using the names of all metabolic intermediates, outline the process of ethanol
fermer}tation carried out in yeast cells growing on 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 '*C?
Assume that the incubation mixture has appropriate concentrations of al!
necessary cofactors including NAD", ATP, and GTP. (5%)

5. The pentose phosphate 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? (10%)
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6. Arat injected with 2,4-dinitrophenol shows an increase in body temperature and
an increase in breathing rate. Explain the effect of 2,4-dinitrophenol. (6%)

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? (6%) :

8. Glycogen synthesis and breakdown are regulated primarily at the hormonal level.
Describe these hormonal regulatory processes. (8%)
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1. ( )enzyme & F oM & ?
Dapoenzyme + cofactor @ apoenzyme + coenzyme @ coenzyme + cofactor
@ coenzyme + apofactor ‘

2. ( DAMBR_PERFHEAFR ZRoL0E BRFDEF DOHH XA
Mo R EARETHERTEELE R ABHE?
Othiamin @riboflavin ®pyridoxal @®B12

3. () AMMH%RA A TCAcycle &2 + pyruvate 4 & % 15 A # % 4 acetyl
CoA Emuttsk £5$m7

i. vitamin B1, ii. vitamin B2, iii. vitamin C, iv. niacin

Oi+iitiii  Qitii+iv - Qi+iii+iv -~ Dii+iii+iv

4. ( )%‘——414%::&;—%%&&5&1\#%'ﬁ*%%%if-’%‘ﬂ%*?ﬁ?'%Eﬂf*r'ff?
ﬁﬁﬁ'ﬁM#%ﬁﬁﬂ¢£%&ﬁitﬁﬁ%ﬁ$m?
OB1+B6+Fe © B1+B6+Cu O@B3+Fe ®@B12+Cu

5 () RaaRKAEEFMZELk?
OB6+B1 @B1+B2 B2+B6 ®B12+B6

6. () AEMEREATMEL KoL
Oascobic acid ®niacin @biotin @B12.

7. () #purine fv pyrimidine 4 A M ' EAARBER T Az 44 £
AT ?
Oniacin @folic acid ®phylloquinone @biotin

MR

1. A% P catecholamines K/ 3% & 8% » § % vitamin C BE TR
fEMH) 7 (8 o)
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L( ) FRA—MAMAE=8H 4850 X & Tissue (a) liver (b) kidney (c)
adipose cell (d) muscle (¢) prost gland

2.( ) %M 4 & sphigolipid 1t &9 % & 2 F & (a) glycerol (b) choline (c)
ceramide (d) galactose (e) silalic acid )

3.( ) M Ketone bodies & 4 #F —{#& Tissue 4% (a) Liver (b) Kidney (c)
Adipocyte (d) Brain

4.( ) P C18:0 # fatty acid 4-A%4% T X & & % /048 ATP (a) 131 (b)129 (c)
147 (d) 145 (e) A K & 3

5.( ) ¥ obgene A7 i i R =T LA iR 4% & 45 49 protein % (a) HMG-CoA
reductase (b) leptine (c) HMG-CoA lyase (d) lipase (e) phospholipase A2

6.( ) PR E cholesterol 4% # B¢ % & M — 18 (a) HMG-CoA reductase (b)
HMG-CoA lyase (¢) mevalotin (d) acetoacetate (e) desomlase .

7.( ) HFEITF5H— 184 K & 4 ¥ R fatty acid & intermembrane space A
4 4% inner membrane (a) carnitine  (b) carnitine acyltransferase I (c)
carnitine acyltransferase II (d) fatty acyl-CoA carrier protein (¢) LA _E %
3

8.( ) F#M—184 K & B » ketone bodies (a) acetone (b) acetyl-CoA (c)
acetoacetate ( d) B-hydroxybutrate (e) 1L L% 3k

9.( ) WP P 4 acetyl-CoA 12474& compound i £ cytosol P i 47 fatty
acid #)4 m (a)acetyl-coA (b) pyruvate (c) citrate (d) malate ()
oxaloacetate

10.( ) M43 fatty acid 4 A% & % &) propionyl-CoA LA — /&
compound i# A citric acid cycle (a) acetyl-CoA (b) pyruvate (c)
succinyl-CoA (d) citrate (¢) oxaloacetate

11.( ) % P4t phospholipid 4 % P M %4 st ¥ » F (a) ATP (b) GTP (c) CTP
(d)NADH (e) FADH2

12.( ) “F |5 —#& phospholipid % prokaryotic cell ¥ f5:4 % 4 (a)
phosphotidylcholin (b) phosphotidylserine (c) phosphotidylethanolamine (d)
phosphotidylglycerol () cardiolipin

13.( ) %P d cholesterol £ 4 g steroid hormones * £ &1t TF 57— 18
enzyme (a) HMG-CoA synthase (b) HMG-CoA reductase (c) desmolase (d)
acetyl-CoA carboxylase (¢) HMG-CoA lylase

14.C ) KM A& 0% T 4 free fatty acid & K Fo9h— 4 K R ¥ ki€it(a)
cholesterol (b) bile salt (c) bovine serum albumin (d) red cell (e) sugar

I15.( ) E&R_L'Tay-Sach disease & F 5| —fl# K 49X % K E % ) E 54 5E
#i& A% (a) spingomyeline (b) phosphotidylserine (c) ganglioside M1 (d)
ganglioside M2




