Cell Signaling Practice Questions
1. Which of the following best describes the common feature of signal reception?
A. A protein molecule binds to a receptor channel embedded in the plasma membrane
B. A signal ligand binds to a protein receptor which induces a change in shape
C. A signal induces a change in voltage across a membrane
D. A signal induces GTP to bind to a protein, activating an enzyme
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 2. Which of the following is a benefit of the cAMP molecular pathway as shown to the left?
A. It helps the G-protein linked receptor be more specific in which ligands will have a cellular effect
B. It helps amplify the signal from a single messenger manyfold
C. It helps send cell signals with a lower expenditure of ATP molecules
D. It acts as a secondary signal receptor, increasing the likelihood of signal reception

3. Protein kinase is most likely to
A. bind to the endoplasmic reticulum and trigger release of calcium
B. to produce a greater amount of cAMP 
C. phosphorylate a protein which can either further transduce the signal or generate a response
D. bind to the signal receptor and displace the first messenger
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4. Which of the following best describes the communication shown to the right, between a population of single-celled pathogenic bacteria?
A. The higher the ratio of bacteria to pheromones the more virulent the bacteria
B. When there is a sufficient population of bacteria to produce a critical density of pheromones, the bacteria become virulent
C. Pheromones signal bacteria to begin cell division, with more pheromones increasing cellular division
D. Each cell requires one pheromone signal to turn virulent

5. The basic mechanism of cell signaling is similar in bacteria and multicellular eukaryotes.  This supports all of the following conclusions EXCEPT
A. the basics of these mechanisms evolved a long time ago
B. mutations that alter cell signaling mechanisms are usually fatal and lower an individual’s fitness
C. bacteria given human hormones would undergo similar responses
D. cell signaling mechanisms have been conserved throughout evolutionary history   

The diagram below shows how diet can affect a signal transduction pathway involving the activation of glycolysis.  Glycolysis relies upon the enzyme pyruvate kinase, and its presence is often a limiting factor in beginning cellular respiration.  The cAMP/PKA pathway normally regulates the production of pyruvate kinase.  Levels of glucose and fatty acids in the blood moderate the effects of this signal system.  High levels of glucose lead to the formation of PP2A, which triggers the removal of phosphate groups from the protein chREPB.  chREPB is a protein which, when dephosphorylated, increases the activation of the pyruvate kinase enzyme.  High levels of fatty acids in the blood lead to the production of AMPK, which phosphorylates chREBP and inhibits pyruvate kinase. 

6. Increased binding of a signal molecule to the G-protein linked receptor is likely to have which of the following effects on glycolysis?
A. It will increase the production of PP2A and activate pyruvate kinase production, increasing the rate of glycolysis
B. It will increase the phosphorylation of chREBP and decrease production of pyruvate kinase, inhibiting glycolysis
C. It will increase the dephosphorylation of chREBP which will disrupt the production of pyruvate kinase and slow down glycolysis
D. It will increase the activation of PKA which will increase the transcription of the pyruvate kinase gene and increase glycolysis

7. If you wanted to design a drug that would increase rates of glycolysis for individuals on a high-fat diet, you would want a drug that
A. binds to and prevents the actions of PP2A
B. enters the liver and disrupts the activity of AMPK
C. phosphorylates chREBP
D. binds to adenyl cyclase and causes the same effects as an activated G protein
Autoimmune disorders occur when the immune system attacks self cells.  Cell signaling is an important part of the activation of lymphocytes and has been a major target of drugs seeking to relieve the effects of auto-immune disorders.  The diagram below shows how the presentation of an antigen to a helper T lymphocyte stimulates 2 transduction pathways. The eventual production of mTOR triggers cell division in the helper T cell to help increase the number of helper T cells available to stimulate the immune response.  The protein nFAT triggers expression of interleukin genes, which produce signal molecules that cause the development and different of B and T lymphocytes in plasma cells and cytotoxic T cells respectively. 
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8. Rapamycin is a drug that inhibits cell division of helper T cells.  This drug most likely
A. increases conversion of AKT to mTOR
B. interferes with calcium release from the endoplasmic reticulum
C. binds to mTOR and prevents its functional activity
D. interrupts the production of IP3 and DAG

9. Individuals treated with the drug cyclosporine, which binds to immunophilins and prevents proper interaction with calcineurin would likely lead to a high level of
A. Phosphorylated NFAT

B. Interleukins

C. mTOR



D. Plasma cells and cytotoxic T cells

10. Explain what occurs in
A. Reception

B. Transduction

C. Response

11. A single signal molecule can increase the activity of one cell while decreasing the activity of another.  This is because
A. the two cells may have protein receptors with different shapes
B. the genes that are activated may produce different proteins in different cells
C. the cells may have different transduction pathways that stimulate different responses
D. the signal molecule may pass through the membrane of one cell but not the other
12. Which of the following forms of communication occurs by direct contact?
A. Regulation of blood glucose by the hormone insulin
B. Signals between neurons of the brain
C. Initiation of inflammation by basophil and mast cells
D. Activation of CD4 lymphocytes in the immune system

13. Many molecules in signaling pathways cross the plasma membrane and bind to intracellular receptors located in the cytosol of cells.  These signals go through a slightly different variation of the usual signal transduction pathways.  Which of the following is true regarding this signal molecule?
A. It is likely a small hydrophobic molecule
B. It likely enters only specific target cells
C. It likely binds to a G-protein linked receptor in the cytosol
D. It is likely a hydrophilic protein derivative

