Chemistry 532: Exam 1 Name )/4&
Spring 2001 (100 points) \/
/

Answer the following questions with very brief statements; correct responses to many of the questions
need only one or two short sentences. :

1. (10 points) Describe the general function and structural features of G-protein-coupled receptors

(GPCRs). ‘ A
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2. (10 points) What chemical transformations do retinoids undergo in the eye?
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3. (10 points) In a recent report in Science the authors used a FRET assay to monitor the activation of a
yeast GPCR by cAMP, which is a chemoattractant for yeast. Yeast lacking two of the three G-protein
subunits were transfected with the missing subunits. One was fused to a fluorescent protein that is
excited at 440 nm and it emits at 490 nm. The second subunit was fused to a fluorescent protein that is
excited at 490 nm and it emits at 540 nm. The fluorescence at 540 nm (excitation at 440 nm) was
recorded for single cells. Upon addition of cAMP, the fluorescence intensity decreased reaching a
steady state in about 30 s. Upon removal of cAMP the fluorescence increased back to the original vatue
in 30 s. Describe what is happening inside the yeast cells that accounts for the observed changes in

fluorescence.
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4. (10 points) Describe the major classes of constituents in growth media for mammalian cells and their
general purpose.
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5. (10 points) Describe how flow cytometry assays can be used to monitor cell cycle.
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6. (10 points) A Chinese hamster (CHO) cell line was transfected with a plasmid that encodes for a
GPCR and an appropriate luciferase reporter gene. Flow cytometry of the transfected cell line using an
antibody specific to the GPCR confirms that it is expressed at high levels. Control expetiments confirm
that the target promoter and luciferase gene are functional. However, treatment of the cells with a
known ligand for the GPCR does not produce a luciferase response. Suggest a reason for the lack of a
luciferase response.
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7. (10 points} A statement made in class is not entirely true- there is an excellent example of a cell
membrane receptor whose signaling appears to be dependent on a conformational change. If certain
cells are super-transfected with the m1-muscarinic receptor, the extremely high level of expression leads
to a low level of constitutive signaling by the receptor. If an agonist for the receptor is then added, the
tevel of signaling increases, as expected. The separate addition of most antagonists to the cells has no
effect on signaling {also expected since there is no agonist to compete with). However, the addition of
some known antagonists blocks the low level of constitutive signaling even though no agonist is present.
Describe how this observation supports the hypothesis that the m1-muscarinic receptor undergoes a
conformational change to trigger signaling when bound by an agonist.
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8. (10 points) One of the reasons why kinase enzymes may have been selected for use in signal
transduction pathways is that kinase-mediated phosphorylation cascades can be easily regulated.
Describe how a phosphorylation cascade can be regulated and why signal transduction pathways

mediated by proteases are not so easily regulated. _
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9. (10 points) Name the two major subsets of T cells and their general role in the generation of an
immune response.
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10. (10 points) What is the role of the MHC I protein in an immune response to viruses.
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