Cell Biology Objectives and Worksheet 2: Cell-to-Cell and Signal Transduction 




Name____________________

Objectives: Write out material in your course notebook.
· Cell to cell communication and signal transduction.
· Distinguish among types of cell-to-cell communication {autocrine, paracrine, endocrine, cytokine, cell surface markers, neurotransmitter}
· List major classes of receptors. Explain or diagram the specific structural components of the types.  
· List and describe the components of signal transduction and the molecules involved. Write out specific second messenger signal transduction pathways (see tables 6.1 & 6.2).
· Define each of the following and predict their effect on signal transduction:

· agonist and antagonist for one receptor

· receptor isoforms (one ligand, multiple receptors)

· one ligand, delivered at a varied rate (tonic control)

· two antagonistic ligands on one target tissue

Problem Set: Write out answers in your course notebook. A word file can also be accessed at http://helios.hampshire.edu/~cjgNS/sputtbug/416l/HumanPhys.html
1. Two drugs A and B both act on the same stomach lining cells to effect acid secretion.  Drug A increases stomach acid while drug B decreases stomach acid.  Therefore, which of the following could be true:

· Drug A and B act through different receptors and signal pathways.
· Drugs A and B are agonists for the same receptor.
· Drugs A and B will compete for the same receptor.
· The receptor from drug A is coupled to a G protein.
· If drug A is present, stomach acid will increase even if drug B is also present.
2. Some neurons in the vagus nerve terminate on cells in the heart. These neurons secrete acetylcholine, which results in a decreased heart rate. This is an example of

a. endocrine control.

b. exocrine control.

c. hormonal control.

d. neurotransmitter control.

e. autocrine control.

3. The second messenger that causes calcium ion to be released from intracellular stores is ___________
4. Some cells in the heart will release a chemical when they are over-stretched. This chemical is transported in the plasma and acts on cells in the kidney to decrease sodium transepithelial transport. Answer the following questions about this regulatory pathway.  

a. The signaling chemical is an example of a(n)… (circle your choice)

 autocrine
paracrine
hormone

neurotransmitter 

ion
 kinase
CAM
b. The signaling chemical is a protein. You can expect, therefore, that it acts through (circle your choice)   membrane-spanning
or
intracellular
 receptors.  

c. A drug has been made that binds to and activates the receptor. This drug is a(n) 

 (circle your choice)   agonist
antagonist
isotrope

isoform

d. State a possible mechanism through which the signaling molecule can decrease sodium transepithelial transport.

5. The GnRH receptor is a G protein-coupled receptor that activates an IP3, DAG second messenger signal transduction pathway when stimulated by GnRH.  List the intracellular steps, including specific molecules that are activated by GnRH binding to its receptor.


6. Epinephrine, when it binds to (2 receptors, initiates a cAMP second messenger system for transduction of the signal within the activated cell.  
a. What class of receptor is a (2 receptor?  (choose and circle your answer below)


ion channel 
or
 integrin

or 
G-protein coupled

b. After epinephrine binds to the receptor, what steps occur to result in an increase in cAMP?

c. What does the increased amount of cAMP do in the cell?

d. If an increase in epinephrine causes as increase in cAMP,  then an increase in an epinephrine agonist would cause (choose and circle your answer below)

increase in epinephrine
or
 increase in cAMP
or
decrease in cAMP
7. Many cells use “paths” set down by the chemical secretions or cell surface molecules of other cells to migrate during development. Read about Kallmann’s Syndrome, where the GnRH cells, which control the reproductive system, don’t move into the brain http://cat.inist.fr/?aModele=afficheN&cpsidt=3172223 and http://jcs.biologists.org/cgi/content/abstract/109/7/1749 .  What, specifically, is missing in individuals with Kallmann’s? [Optional: Additional causal factors for this syndrome have been identified such as in http://www.jneurosci.org/cgi/content/abstract/24/46/10384. How do anosmin-1 & FGFR1 interact?]
8. Pharmocogenetics is the study of how genetic variation results in differing drug responses.  Much of this research investigates variation in membrane protein transporters and receptors. Amino acid variants, for example, can change the rate of transport, the rate of ATP cleavage, and specificity (affinity) characteristics, to name just a few.  Go to the Pharmocogenetics Knowledge Base at www.pharmgkb.org and, at the top of the page, do a search for GLUT (the basic name for glucose facilitated diffusion carriers).  Find the following publication: Participation of glucose transporters on atrial natriuretic peptide-induced glucose uptake by adult and neonatal cardiomyocytes under oxygenation and hypoxia. Eur J Pharmacol. 2007. Sosa Verónica, Carbó Roxana, Guarner Verónica. 
Read the abstract and answer the following questions: 
a. ANP is released from cardiac muscle cells and has endocrine and paracrine actions. What are, therefore, the targets for ANP?
b. ANP actions are mediated by cGMP.  What does that tell you about the ANP receptor and signaling pathway?
c. How might the calcium-calmodulin complex be involved in changing glucose uptake? (Review excocytosis mechanisms). 
d. If both adult and neonatal cardiac cells use GLUT1 for basal glucose uptake, how can neonatal cells have a higher basal rate of uptake?  

Optional extra activities: 

Neurotransmitter signal pathway animations:
http://www.blackwellpublishing.com/matthews/rhodopsin.html
An excellent resource for details on subclasses of receptor types can be found here:

http://themedicalbiochemistrypage.org/signal-transduction.html
An excellent animation of a 2nd messenger G-protein-coupled receptor signal transduction mechanism: http://entochem.tamu.edu/G-Protein/index.html 

