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Cell Communication Questions
Name
Institution of Affiliation

1.  Describe a signaling pathway found in a single-celled eukaryote. What is it used for? 

Mating factor pathway- this pathway is found in yeasts and help them to perform sexual reproduction. Budding yeasts are able to mate in a process similar to sexual reproduction in which two haploid cells combine to form a diploid cell. The diploid cell can then undergo meiosis to produce new haploid cells with new combination of genetic material.
To find another yeast cell that is prepared to mate, budding yeasts secrete a signaling molecule called a mating factor. Binding of mating factors to a compatible receptor triggers a signaling cascade that causes the yeast to produce an outgrowth so it can fuse with its mate. The mating factor receptor is a G-protein coupled receptor.

2. What are the terms that describe a signal delivered to the same cell, nearby cells, or distant cells in a different part of the body (Three different terms)
· Paracrine signaling-same cell
· Synaptic signaling-nearby cells
· Hormonal signaling-distant cells
3. The largest family of receptors in the body is the G-protein coupled receptor. Describe the signaling of the receptor discovered by Sutherland, and how it works. Be sure to distinguish the actual receptor from the “G protein” and tell precisely how the G protein becomes “activated” and then inactivated.  (Multi-part question)
G-protein coupled receptor (GPCR) transmits signals to target cells via intermediary action of guanine nucleotide binding proteins (G-proteins). The protein is bound to the receptor and is activated by the binding of ligands to the extracellular domains of these receptors. The activated G protein dissociates into an G-alpha and G-beta-gamma complex. G-alpha bound to GTP is active and can diffuse along the membrane surface to activate target proteins, mostly enzymes that form secondary messengers. 
Inactivation occur through the intrinsic GTPase activity of G-alpha. After GTP hydrolysis, G-alpha bound to GDP will reassociate with a beta-gamma complex to form an inactive G-protein that can again associate with a GPCR).

4. Which of the types of receptors dimerizes as an essential part of their function? 
Receptor protein tyrosine-kinase
Cytokine receptors
5. How is the signal of a kinase cascade amplified along the way?  Describe this in your own words.
A signal of a kinase cascade is amplified along the way through a multi-step pathway where the number of activated products at each step is greater than the preceding step
6. Note that some proteins can be turned “on” by phosphorylation, while others are turned “off” by phosphorylation. If a protein is activated by phosphorylation, what kind of protein turns that signal off?
 Protein Phosphatase-dephosphorylates protein thus removing the activating action of phosphorylation
7. What is a second messenger, in general terms? Provide three examples of second messengers and for each, list where it comes from. 
Second messengers are small, nonprotein, water-soluble molecules that spread out through a cell by diffusion and participate in signal pathways initiated by G- protein coupled receptors. Examples include cyclic AMP, Calcium ions, and inositol triphosphate
Cyclic AMP comes from conversion of ATP to AMP by adenylyl cyclase in response to an extracellular signal.
Calcium ions come from a signal relayed by a signal transduction pathway that triggers increase of calcium concentration in the cytosol.
Inositol triphosphate comes from hydrolysis of phosphatidylinositol 4, 5-phosphate, a phospholipid located in the plasma membrane. The phospholipid is hydrolyzed by phospholipase C (PLC).
8. Study the example of amplification from epinephrine to production of glucose-1-phosphate molecules. How many epinephrine molecules are involved? How many cAMPs? Etc.  Study how this works, then explain it in your own words below: 
1 epinephrine and 104 molecules of cAMPs

9. What is meant by the term “integration” of a signal. 
Two independent receptors act on the same pathway to elicit a common response.

10. What is the name for an enzyme that can get rid of cyclic nucleotides, breaking them down from the cyclic form to the non-cyclic form (cAMP to just AMP)? (You may find it interesting to know that such an enzyme triggers photoreception, and inhibiting one of these enzymes is the basis for Viagra’s activity). 
Phosphodiesterase

11. In what animal model system has the apoptosis pathway been very well studied? Study how the pathway works in these cells, and describes it is key characteristics in your own words. 
Apoptosis in amphibians metamorphosis. The larval tissues rapidly degenerate to adapt from the aquatic life to the terrestrial life. 
The mechanism how larval cell death proceeds in balance with the development of adult tissues/organs has made amphibians animals of interest in the study of apoptosis
12. List several specific examples of where apoptosis is important in human biology. 
· During intrauterine development. It helps to sculpture organ shape and carve out the interdigital webs of the fingers and toes.
· During the early development of the human nervous system, huge numbers of cells die through apoptosis to maintain the high level of efficiency required of brain cells.
· Apoptosis also occurs when a cell recognizes that its DNA has been badly damaged. In these cases, the DNA damage triggers apoptosis pathways, ensuring that the cell cannot become a malignant cancer.
· There is also viral induction of apoptosis, which occurs when one or several cells of a living organism are infected with a virus, leading to cell death
· Apoptosis also Facilitates removal of aging cells to maintain body function efficiency.
· When B and T cells are first produced, they’re tested to see if they react against any of the body’s own “self” components. Cells that do are eliminated right away by apoptosis
· Apoptosis also plays an important role in allowing the immune system to turn off its response to a pathogen. When a pathogen is detected, the immune cells that recognize the pathogen divide extensively, undergoing a huge increase in numbers with the purpose of destroying the pathogen. Once the pathogen is cleared from the body, the large numbers of pathogen-specific immune cells are no longer needed and must be removed by apoptosis to maintain balance in the immune system.


