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CHEM 4420 Exam 3 Spring 2014

Name____________________________
Use complete sentences when requested. There are 100 possible points on this exam.

1. (4 points) Why is ATP considered a high energy compound?

2. (6 points) Compare and contrast lactose intolerance and galactosemia, what enzymes are
defective or missing, what are the physiological effects? How do the treatments differ, or are
they the same?
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3. (26 points) Draw all of the structures for glycolysis and gluconeogenesis, include all of the
enzymes, cofactors and all reactants for each reaction. Indicate which reactions are controlled
by regulatory enzymes.
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4. (24 points) Describe how liver cells are controlled so that glycolysis and gluconeogenesis do not
occur simultaneously. Give specific details about the regulation by insulin, glucagon and
epinephrine. Give specific details about the reactions that are regulated. What enzyme, how is
it regulated? Include details about any of the following control mechanisms that are involved:
allosteric modulation, reversible covalent modification, protein-protein binding.
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(5 points) Compare and contrast hexokinase IV and hexokinase II.

6. (10 points) It is common for people whose ancestors lived near the equator to have only one
copy of the gene for glucose-6-phosphate dehydrogenase. Thus, they have low levels of this
enzyme in their red blood cells. While this protects them from malaria, it makes them susceptible
to poisoning via fava beans. What does this enzyme do? How is it related to fava beans?
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(25 points) Using complete sentences, fully describe how Insulin regulates blood glucose
levels. Include the reactions that are regulated by insulin by phosphorylation and by control of
gene expression. You may include pictures as appropriate, but there must be sentences to
describe your pictures. Use the following subtopics for your organization:
a. How does insulin regulate glucose uptake by myocytes and adipocytes.

b. Describe an example of how glycolysis is regulated by insulin.

c. Describe an example of how gluconeogenesis is regulated by insulin.

d. Describe how insulin regulates glycogen synthesis.

