1. Multiple choice
1.The only membrane-bound enzyme in the citric acid cycle is

a) aconitase
b) the o—ketoglutarate dehydrogenase complex

malate dehydrogenase
uccinate dehydrogenase

2. Control of the citric acid cycle is exercised by each of the following enzymes, except for

a) citrate synthase

isocitrate dehydrogenase
aconitase
) the c-ketoglutarate dehydrogenase complex

3. Another name for Complex II in the electron transport chain is

a) cytochrome ¢ oxidase
b) NADH-CoQ oxidoreductase
écytochrome bcl complex

succinate dehydrogenase
4.The complex in the electron transport chain that does not have a direct link to coenzyme Q
in some form is

a) the succinate dehydrogenase complex
b) Complex I

cytochrome ¢ oxidase
d) Complex HI

5.Redox reactions of NADH-linked dehydrogenases involve
%hydride ion transfer
transfer of two-carbon groups
c) transfer of three-carbon groups
d) transfer of acetyl groups

6. Which enzymes in the citric acid cycle catalyze oxidative decarboxylation reactions?

Qisocitrate dehydrogenase and the o—ketoglutarate dehydrogenase complex
)

aconitase and succinate dehydrogenase
¢) the ci—ketoglutarate dehydrogenase complex and succinate thiokinase

d) fumarase and succinate dehydrogenase

7.A unique feature of the glyoxylate cycle is that it allows the organisms that possess this
pathway to .

roduce fats from carbohydrates
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d) do all of the above



2)Below are steady state (not at equilibrium) concentrations of metabolites in red blood
cells. Answer the following. (10)

a) If the ratio of NAD+/NADH is 1000./1, what is the AG of the lactate
dehydrogenase reaction. The AG® is —25.2 kJ/mol.
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b) Is the phosphoglucoisomerase reaction more or less favorable thermudynamically
under real erythrocyte conditions as compared to standard conditions? Show
why! The AG® is —16.7 kJ/mol.
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I1.Problems, etc-Show all work to receive any credit

1. a) Hunters often claim that meat from game that was run to exhaustion is sour. Exaplain from
a metabolic pespective why this might be so. (9)
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b) Yeast in the anaerobic beer brewing process (fermentation) make ethanol to solve a metabolic
problem. Explain the problem and how yeast solve it. What other product is produced by this

process?
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2. a) What would be the ratio of glyceraldehyde-3-phosphate (G-3-P)/dihydroxyacetone
phosphate (DHAP) at equilibrium (K,) at 37°C? (8)
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b) Under "realistic" cellular conditions [G-3-P]= 0.0012 mM and [DHAP]= 0.20 mM. What is
the AG' at 37°C under these conditions?
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3. a)What is the AG® for the process where succinate passes on its 2 electrons to O, ? b)What

would be the K, for this process? c)What is the maximum number of ATPs which could be
synthesized in this 2 electron process?(9)
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