BIOL 1406 Discussion Questions: Basic Cell Structure and Function
1. A researcher made an interesting observation about a protein made by the rough endoplasmic reticulum and eventually used to build a cell's plasma membrane. The protein in the plasma membrane was actually slightly different from the protein made in the ER. Give a possible explanation for these results.

2. Your intestine is lined with individual cells, but no fluids leak between these cells from the gut into your body. Why?

3.  In some diseases like cystic fibrosis, a cell membrane receptor fails to function. In the majority of cases, the problem comes from a change in the receptor so that it cannot reach the cell surface. Predict the site in the cell where you would see a build up of these abnormal protein. 
4.  All multicellular organisms eukaryotic? Evaluate this statement.

5. Briefly describe the mechanisms that allow a eukaryotic cell to deliver different cellular products to different organelles or the cell membrane. Use diagrams where appropriate. Be sure to compare and contrast the molecular "addresses" used to direct proteins to the nucleus, ER, and lysosomes.

6. The leading hypothesis to explain the origin of the nuclear envelope is that a deep infolding of the cell membrane occurred in an ancient prokaryote. Draw a diagram that illustrates this infolding hypothesis. Does your model explain the existence of the structure’s inner and outer membrane? Explain.  

7. Match the descriptions below to the cell that is the best fit:

	Cells:

1. Muscle cell in the thigh muscle of a long-distance runner
2.  Pancreatic cell that manufactures digestive enzymes

3.  Macrophage (white blood cell) that engulfs bacteria

4.  Epithelial cells lining the digestive tract

5.  Ovarian cell that produces estrogen (a steroid hormone)

	Descriptions:

a. A large number of mitochondria

b. Huge vacuoles

c. Most bound ribosomes

d. A large number if lysozomes

e. A large number of smooth ER

f. The most tight junctions




8. A team of researchers wants to study the external structures on the dorsal surface of a spider mite. A specific region on the mite's back seems to be the habitat of an even smaller mite. These mites are extremely tiny and only one microscope with very high magnification can be purchased. Based on the information given, which type of microscope would you suggest and why?
9. A cytologist is examining tissue under an electron microscope. He notices that the endoplasmic   reticulum of each cell is extremely rough because of the ribosomes embedded there. He is curious as to why there are so many ribosomes.  What would your response be?
10. A cell physiologist treats a cell with a chemical that prevents entry of amino acids.

 Predict which organelle will be affected the most?
11. Teams of researchers working at a pesticide company are trying to produce a new rodent poison that will cause junctions between intestine cells to leak. Propose a mechanism for how the poison will work.
12. A cell biologist has developed a new drug that will block the cis face of the Golgi apparatus. If eventually approved by the FDA, she wants to use this new drug to aid cancer patients.

What specifically will this drug prevent from happening inside a cancer cell?
13.  Suppose a team of scientists is examining the cells of a newly discovered species. They observe under the light microscope an organelle that appears to be different from any  that has been described before. Assume that you are director of the research team.  Describe the methods that you would have the team use to determine whether the structure is a mitochondrion, ribosome, lysosome, nucleolus, or indeed a new organelle.  Discuss the advantages and limitations of each method in revealing the role of the unknown organelle in the living cell.

14. Single-celled organisms and individual cells within multicellular organisms can vary greatly in appearance as well as in the functions they perform.

a. What are the minimum requirements for these cells to be considered “alive”?

b. What would you have to add to the single celled organism to transform it into a liver cell?

c. What would you have to add to the single celled organism to transform it into an oak tree cell?

15. Cells of the pancreas will incorporate radioactively labeled amino acids into proteins. This “tagging” of newly synthesized proteins enables a researcher to track the location of these proteins in a cell. In this case, we are tracking an enzyme that is eventually secreted by pancreatic cells. Which of the following is the most likely pathway for movement of this protein in the cell?  
a.
ER → Golgi → nucleus 

b.
Golgi → ER → lysosome 

c.
nucleus → ER → Golgi 

d.
ER → Golgi → vesicles that fuse with plasma membrane 

e.
ER → lysosomes → vesicles that fuse with plasma membrane 

16. List the 3 principles of the cell theory.

17. 
Explain why cells aren’t larger.

18. 
Describe the contributions that each of the following scientists made to the study of cell biology.


A. Robert Hooke        B. Antony van Leeuwenhoek       C. Schleiden and Schwann

19. 
Explain the differences between the light microscope, the transmission electron microscope, and the scanning electron microscope.

20.
Explain how prokaryotic and eukaryotic cells are similar.  Explain how they are different.

21.
Describe the structure and function of the nucleus.

22.
Explain how proteins are transported through the cell’s endomembrane system.

23.
How are mitochondria and chloroplasts similar?  How are they different?

24. Describe the structure and function of the cytoskeleton.

25. Identify, describe, and give examples of the 3 main types of cell junctions.

26. Explain the various mechanisms for movement in:

A. prokaryotic cells

B. eukaryotic cells
27.
Describe the function of each structure listed in the table below.  In the last 3 columns, indicate which types of cells contain each structure by writing a “1” if it is always or frequently present, and a “0” if it is rarely or never present.

	STRUCTURE
	FUNCTION
	Prokaryotic
	Eukaryotic

Plant

	Eukaryotic

Animal



	cell wall


	
	
	
	

	centrioles


	
	
	
	

	chloroplasts


	
	
	
	

	chromatin


	
	
	
	

	chromosomes


	
	
	
	

	cilia


	
	
	
	

	cytoplasm


	
	
	
	

	cytoskeleton


	
	
	
	

	DNA


	
	
	
	

	endoplasmic reticulum (rough and smooth)


	
	
	
	

	extracellular matrix


	
	
	
	

	flagella


	
	
	
	

	Golgi apparatus


	
	
	
	

	intermediate filaments

	
	
	
	

	lysosomes


	
	
	
	

	microbodies


	
	
	
	

	microfilaments

(actin filaments)


	
	
	
	

	microtubules


	
	
	
	

	mitochondria


	
	
	
	

	nuclear envelope 


	
	
	
	

	nuclear pore


	
	
	
	

	nucleoid


	
	
	
	

	nucleolus


	
	
	
	

	nucleoplasm


	
	
	
	

	nucleus


	
	
	
	

	plasma membrane

plastids


	
	
	
	

	ribosomes


	
	
	
	

	vacuoles (storage, food, contractile, and central)


	
	
	
	

	vesicles (transport, secretory, and endocytic)


	
	
	
	


