
Chem153A Final Exam ver. 2
VIBHA GURUNATHAN

TOTAL POINTS

200 / 200

QUESTION 1

1  14 / 14

✓ - 0 pts Correct

   - 2 pts Does not list isocitrate or it is in the incorrect

order

   - 2 pts Does not list alpha-ketoglutarate or it is in

the incorrect order

   - 2 pts Does not list succinyl CoA or it is in the

incorrect order

   - 2 pts Does not list NADH as the only coenzyme for

the circle between isocitrate and alpha-ketoglutarate

   - 2 pts Does not list NADH as the only coenzyme for

the circle between alpha-ketoglutarate and succinyl

CoA

   - 2 pts Does not list oxidative decarboxylation for

triangle 2

   - 2 pts Does not list oxidative decarboxylation for

triangle 3

QUESTION 2

2  10 / 10

✓ - 0 pts Correct

   - 3 pts Did not reference malate aspartate shuttle

   - 2 pts Did not reference (or incorrectly referenced)

calculation for malate aspartate shuttle (2.5 ATP per

NADH)

   - 3 pts Did not reference glycerol 3-phosphate

shuttle

   - 2 pts Did not reference (or incorrectly referenced)

calculation for glycerol 3-phosphte shuttle (1.5 ATP

per NADH)

QUESTION 3

3  10 / 10

✓ - 0 pts Correct: A meal rich in glucose will increase

the already high levels of pyruvate in an individual

with thiamine deficiency.

   - 2 pts Correct, but did not include what role the

thiamine deficiency plays as part of the explanation.

In the absence of thiamine, the conversion of

pyruvate to acetyl-CoA is inhibited and pyruvate

cannot enter the Kreb's cycle. Glycolysis can be used

anaerobically.

   - 4 pts Correct explanation, but did not say if

pyruvate levels would increase

   - 8 pts incorrectly stated pyruvate would decrease.

Pyruvate levels will increase but did acknowledge the

role of thiamine. Appeared to not understand the role

of PDH, TCA cycle, or lactate fermentation

   - 9.5 pts Pyruvate levels would increase, (may not /

did not discuss role of thiamine). Pathway incorrectly

described

   - 5 pts Gave conflicting answers but one was

correct

   - 10 pts No answer

QUESTION 4

4  10 / 10

✓ + 5 pts Correct structure

✓ + 2.5 pts Moiety: Acetyl

✓ + 2.5 pts E2 of PDH Complex

   + 0 pts Incorrect

   + 0 pts Answer goes beyond reasonable two

sentence limit

QUESTION 5

5  3 / 3

✓ - 0 pts Correct

   - 3 pts Correct Answer: B. anabolic

QUESTION 6



6  10 / 10

✓ + 5 pts Deprotonated Form

✓ + 1.25 pts Dissipate Proton Gradient

✓ + 1.25 pts Electrons can continue to flow

✓ + 2.5 pts ATP synthase inhibited by oligomycin

   + 0 pts Incorrect

   + 0 pts Rest of answer goes beyond reasonable 2

sentence limit

QUESTION 7

7  10 / 10

✓ - 0 pts Correct

   - 10 pts Does not indicate that proton flow would

not likely be affected if Asp residues were replaced

with glutamate.

QUESTION 8

8  20 / 20

✓ - 0 pts Correct

   - 5 pts Did not set equation for standard change in

reduction potential

   - 5 pts Incorrectly calculated value for standard

change in reduction potential

   - 5 pts Did not use 2 electrons for calculation of

standard change in free energy

   - 5 pts Incorrectly calculated value for standard

change in free energy

QUESTION 9

9  10 / 10

✓ - 0 pts Correct

   - 5 pts Did not mention Ubiquinone/ol

   - 5 pts Did not mention isoprene chain (polyprenyl),

or any sort of hydrophobic, nonpolar long alkyl chain

   - 2 pts Mentioned a plausible explanation for the

moiety, but was not specific enough or named the

wrong group

   + 1 pts Hydrophobicity

   - 6 pts Mentioned the right structures, however

switched them up (should be

Ubiquinone=intermediary, isoprene=moiety)

QUESTION 10

10  10 / 10

✓ + 10 pts Correct

   + 3.3 pts inhibits flow of electrons in ETC

   + 3.3 pts prevents protons from being pumped to

the intermembrane space

   + 3.3 pts ADP is NOT phosphorylated

   + 0 pts No answer or no partial

QUESTION 11

11  10 / 10

✓ + 5 pts Epinephrine causes an increase in

glycolysis in muscle cells because glycolysis yields

ATP, which is necessary for muscle contraction.

✓ + 5 pts however, in liver cells, glycolysis is

decreases so that the liver can maintain glucose

homeostasis._

   + 0 pts incorret

QUESTION 12

12  6 / 6

✓ - 0 pts Correct

   - 6 pts incorrect

QUESTION 13

13  10 / 10

✓ - 0 pts Correct

   - 5 pts Did not state that glycogen synthase is

stimulated when energy levels are high 

OR

Did not state that glycogen phosphorylase is

stimulated when energy levels are low

   - 10 pts Did not state that glycogen synthase is

stimulated when energy levels are high,  glycogen

phosphorylase is stimulated when energy levels are

low

QUESTION 14

14  10 / 10

✓ - 0 pts Correct



   - 5 pts Did not list that the debranching enzyme has

transferase activity 

OR 

Did not list that the debranching enzyme has

glucosidase activity

   - 10 pts Did not list that the debranching enzyme

has both transferase and glucosidase activity

QUESTION 15

15  10 / 10

✓ - 0 pts Correct (Acid)

   - 10 pts Incorrect

   - 5 pts This is solely Acid catalysis, we can't say

acid/base because there is a separate Base catalysis

   + 2 pts Recognized acid R group

   - 5 pts Named the wrong catalysis, but recognized

Asp donating a proton

QUESTION 16

16  10 / 10

✓ - 0 pts Correct

   - 10 pts Asp52 is performing covalent catalysis. It

forms a covalent bond with the substrate during its

catalytic functions

   - 10 pts Asp52 is performing covalent catalysis..

Glu35 is performing acid catalysis

   - 10 pts No answer

QUESTION 17

17  10 / 10

✓ - 0 pts Correct

   - 3 pts Bottom line is hemoglobin at pH 6.8

   - 6 pts Blue line (middle) is hemoglobin at

physiological pH, Red line (bottom) is hemoglobin at

pH 6.8

   - 10 pts Top=myoglobin, middle=hemoglobin at

phys. pH, bottom= hemoglobin at pH 6.8

   - 6 pts Top=myoglobin. Bottom= Hemoglobin at pH

6.8

QUESTION 18

18  12 / 12

✓ + 12 pts Correct

   + 3 pts competitive inhibitor

   + 3 pts greater affinity for enzyme

   + 3 pts Km app increase

   + 3 pts Vmax app same

   + 0 pts No answer or no partial

QUESTION 19

19  5 / 5

✓ - 0 pts Correct

   - 5 pts incorrect

QUESTION 20

20  10 / 10

✓ + 5 pts Myoglobin is composed of only one

polypeptide chain with one heme group, which binds

only one molecule of oxygen

✓ + 5 pts therefore cannot participate in cooperative

binding that is observed in hemoglobin.

   + 0 pts incorrect
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1  14 / 14

✓ - 0 pts Correct

   - 2 pts Does not list isocitrate or it is in the incorrect order

   - 2 pts Does not list alpha-ketoglutarate or it is in the incorrect order

   - 2 pts Does not list succinyl CoA or it is in the incorrect order

   - 2 pts Does not list NADH as the only coenzyme for the circle between isocitrate and alpha-ketoglutarate

   - 2 pts Does not list NADH as the only coenzyme for the circle between alpha-ketoglutarate and succinyl CoA

   - 2 pts Does not list oxidative decarboxylation for triangle 2

   - 2 pts Does not list oxidative decarboxylation for triangle 3
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2  10 / 10

✓ - 0 pts Correct

   - 3 pts Did not reference malate aspartate shuttle

   - 2 pts Did not reference (or incorrectly referenced) calculation for malate aspartate shuttle (2.5 ATP per NADH)

   - 3 pts Did not reference glycerol 3-phosphate shuttle

   - 2 pts Did not reference (or incorrectly referenced) calculation for glycerol 3-phosphte shuttle (1.5 ATP per

NADH)

Page 7





3  10 / 10

✓ - 0 pts Correct: A meal rich in glucose will increase the already high levels of pyruvate in an individual with

thiamine deficiency.

   - 2 pts Correct, but did not include what role the thiamine deficiency plays as part of the explanation. In the

absence of thiamine, the conversion of pyruvate to acetyl-CoA is inhibited and pyruvate cannot enter the Kreb's

cycle. Glycolysis can be used anaerobically.

   - 4 pts Correct explanation, but did not say if pyruvate levels would increase

   - 8 pts incorrectly stated pyruvate would decrease. Pyruvate levels will increase but did acknowledge the role

of thiamine. Appeared to not understand the role of PDH, TCA cycle, or lactate fermentation

   - 9.5 pts Pyruvate levels would increase, (may not / did not discuss role of thiamine). Pathway incorrectly

described

   - 5 pts Gave conflicting answers but one was correct

   - 10 pts No answer
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4  10 / 10

✓ + 5 pts Correct structure

✓ + 2.5 pts Moiety: Acetyl

✓ + 2.5 pts E2 of PDH Complex

   + 0 pts Incorrect

   + 0 pts Answer goes beyond reasonable two sentence limit
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5  3 / 3

✓ - 0 pts Correct

   - 3 pts Correct Answer: B. anabolic
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6  10 / 10

✓ + 5 pts Deprotonated Form

✓ + 1.25 pts Dissipate Proton Gradient

✓ + 1.25 pts Electrons can continue to flow

✓ + 2.5 pts ATP synthase inhibited by oligomycin

   + 0 pts Incorrect

   + 0 pts Rest of answer goes beyond reasonable 2 sentence limit
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7  10 / 10

✓ - 0 pts Correct

   - 10 pts Does not indicate that proton flow would not likely be affected if Asp residues were replaced with

glutamate.
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8  20 / 20

✓ - 0 pts Correct

   - 5 pts Did not set equation for standard change in reduction potential

   - 5 pts Incorrectly calculated value for standard change in reduction potential

   - 5 pts Did not use 2 electrons for calculation of standard change in free energy

   - 5 pts Incorrectly calculated value for standard change in free energy
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9  10 / 10

✓ - 0 pts Correct

   - 5 pts Did not mention Ubiquinone/ol

   - 5 pts Did not mention isoprene chain (polyprenyl), or any sort of hydrophobic, nonpolar long alkyl chain

   - 2 pts Mentioned a plausible explanation for the moiety, but was not specific enough or named the wrong

group

   + 1 pts Hydrophobicity

   - 6 pts Mentioned the right structures, however switched them up (should be Ubiquinone=intermediary,

isoprene=moiety)
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10  10 / 10

✓ + 10 pts Correct

   + 3.3 pts inhibits flow of electrons in ETC

   + 3.3 pts prevents protons from being pumped to the intermembrane space

   + 3.3 pts ADP is NOT phosphorylated

   + 0 pts No answer or no partial
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11  10 / 10

✓ + 5 pts Epinephrine causes an increase in glycolysis in muscle cells because glycolysis yields ATP, which is

necessary for muscle contraction.

✓ + 5 pts however, in liver cells, glycolysis is decreases so that the liver can maintain glucose homeostasis._

   + 0 pts incorret
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12  6 / 6

✓ - 0 pts Correct

   - 6 pts incorrect
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13  10 / 10

✓ - 0 pts Correct

   - 5 pts Did not state that glycogen synthase is stimulated when energy levels are high 

OR

Did not state that glycogen phosphorylase is stimulated when energy levels are low

   - 10 pts Did not state that glycogen synthase is stimulated when energy levels are high,  glycogen

phosphorylase is stimulated when energy levels are low
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14  10 / 10

✓ - 0 pts Correct

   - 5 pts Did not list that the debranching enzyme has transferase activity 

OR 

Did not list that the debranching enzyme has glucosidase activity

   - 10 pts Did not list that the debranching enzyme has both transferase and glucosidase activity
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15  10 / 10

✓ - 0 pts Correct (Acid)

   - 10 pts Incorrect

   - 5 pts This is solely Acid catalysis, we can't say acid/base because there is a separate Base catalysis

   + 2 pts Recognized acid R group

   - 5 pts Named the wrong catalysis, but recognized Asp donating a proton
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16  10 / 10

✓ - 0 pts Correct

   - 10 pts Asp52 is performing covalent catalysis. It forms a covalent bond with the substrate during its catalytic

functions

   - 10 pts Asp52 is performing covalent catalysis.. Glu35 is performing acid catalysis

   - 10 pts No answer
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17  10 / 10

✓ - 0 pts Correct

   - 3 pts Bottom line is hemoglobin at pH 6.8

   - 6 pts Blue line (middle) is hemoglobin at physiological pH, Red line (bottom) is hemoglobin at pH 6.8

   - 10 pts Top=myoglobin, middle=hemoglobin at phys. pH, bottom= hemoglobin at pH 6.8

   - 6 pts Top=myoglobin. Bottom= Hemoglobin at pH 6.8
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18  12 / 12

✓ + 12 pts Correct

   + 3 pts competitive inhibitor

   + 3 pts greater affinity for enzyme

   + 3 pts Km app increase

   + 3 pts Vmax app same

   + 0 pts No answer or no partial
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19  5 / 5

✓ - 0 pts Correct

   - 5 pts incorrect
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20  10 / 10

✓ + 5 pts Myoglobin is composed of only one polypeptide chain with one heme group, which binds only one

molecule of oxygen

✓ + 5 pts therefore cannot participate in cooperative binding that is observed in hemoglobin.

   + 0 pts incorrect
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