Chapters 4 and 5

Week 2 Workshop Questions

1. The role of a certain cell in an organism is to secrete a protein. Trace the production of that protein from the nucleus through all of the necessary organelles to the point of release from the cell.

2. Organelles that contain their own DNA are all enclosed in double lipid bilayers. Relate this observation to the endosymbiont hypothesis.

3. Vacuoles in plants hold waste material. Why do you think that plants tend to retain cellular wastes wereas animal cells do not?

4. There are several structural similarities between mitochondria and chloroplasts. Using the idea that form follows function, why are there similarities in these two organelles.

5. Compare and contrast the cell wall of prokaryotic cells with the cell wall of plant cells.

6. Cooking oil is composed of lipids that consist of long hydrocarbon chains. These are not amphipathic molecules. Would you expect these lipids to spontaneously form membranes? Why or why not? Describe, on a molecular level, how you would expect these lipids to interact with water. Your answer should explain the saying, “oil and water don’t mix.”

7. Ethanol, the active ingredient in alcoholic beverages, is a small, polar and uncharged molecule. Would you predict that this molecule crosses cell membranes quickly or slowly? Explain your reasoning.

8. Why can osmosis occur only if a semi-permeable membrane separates solutions?

9. Your text claims that the part of the membrane proteins that span the hydrophobic tails of phospholipids is itself hydrophobic. Using the table of amino acids and their properties from chapter 3, make a list of amino acids you would expect to find in these regions of transmembrane proteins.  

10. Unicellular organisms that live in extremely cold habitats have an unusually high proportion of unsaturated fatty acids in their cell membranes. Some of these membranes even contain polyunsaturated fatty acids, which have more than one double bond in the hydrocarbon chain. Researchers have proposed that the lack of saturation helps these membranes maintain a semifluid state at low temperatures instead of becoming semisolid or solid. Draw a picture (cartoon version) of this type of membrane. Using this picture as a resource, comment on the hypothesis that membranes with unsaturated fatty-acid tails function better at cold temperatures. How would you test the hypothesis? Make a prediction about the structure of fatty acids found in organisms that live in extremely hot environments.

11. When biomedical researchers design drugs that must enter cells to be effective, they sometimes add methyl (-CH3) groups to make the drug molecules more likely to pass through the cell membranes. Conversely, when researchers design drugs that act on the exterior of cell membranes, they sometimes add a charged group to decrease the likelihood that the drugs will pass through membranes and enter cells. Explain why these strategies make sense.

12. Advertisements frequently claim that laundry and dishwashing detergents “cut grease.” What the ad writers actually mean is that the detergents surround oil droplets on clothing and dishes, making them water-soluble. When this happens, the oil droplets can be washed away. Explain how this happens on a molecular level.

13. One characteristic of membranes is their ability to ‘self-seal’. Describe what properties of cell membranes prevent them from rupturing easily.

14. A marathon runner has just come into the emergency room suffering from severe dehydration. As her physician, you must decide what type of solution to pump into her veins so that she survives. Your choices are pure H2O, 0.9% saline, or 5% saline. You can’t remember which solution to use so you treat several blood samples you have prepared on microscope slides with each of the 3 solutions. Describe  what you think will happen to the cells under each condition. Which solution should you use to rehydrate this runner?







