Studyguide BIO 344 – Exam III

Chapter 16 The Cytoskeleton

1. What are the differences between microtubules, intermediate filaments and actin      filaments?

2. What is each type of filament made of?

3. What are the functions of each type of filament?

4. Where in the cell would you find each type of filament?

5. Understand polymerization of actin and microtubules

6. What is the difference between the plus and the minus end of actin and microtubules?

7. What is the difference between the T and D forms of filament subunits?  How do these forms affect polymerization kinetics?

8. What are  GTP caps? What types of filaments have these caps?

9.  Compare the mechanical properties of actin, microtubules and intermediate filaments.

10. Name an intermediate filament.

11. How can a mutation in a keratin gene lead to blistering?

12. How are microtubules nucleated? Name the protein involved.

13. How are actin filaments nucleated? Name the protein involved.

14. What is a centrosome?

15. How do profilin and thymosin affect actin polymerization rates?

16. How does stathmin affect the polymerization rate of microtubules?

17. How does capping of filaments affect their polymerization rates?

18. How do cross-linking proteins organize different assemblies of actin filaments? What impact would spectrin vs. fimbrin have on the properties of actin bundles?

19. Why are there fimbrin crosslinking proteins in microvilli?

20. Describe the cytoskeleton rearrangements that occur in a blood platelet when it is activated.

21. What does gelsolin do?

22. Why sever actin filaments during platelet activation?

23. What are myosins? What filament are they associated with?

24. In what part of the myosin protein is the motor activity located?

25. How are organelles moved around a cell?

26. What is a skeletal muscle cell? How is it formed?

27. What is a myofibril? Describe the structure of myofibrils in detail.

28. What is a Z-disc? What is a sarcomere?

29. How do your muscles move?

30. Describe how a muscle cell receives a signal for contraction in detail.

31. What are transverse tubules? Why are they necessary?

32. Describe in detail how Ca2+ causes myofibrils to contract.

33. What is tropomyosin?

Chapter 17 Cell Cycle and Programmed Cell Death

1. Describe the cell cycle including the different phases that occur during mitosis

2. Describe the processes that occur during the G1, S, G2, and M phases.

3. What ingredients are necessary to study the cell cycle in cell-free extracts?

4. What are cell cycle check points?

5. Name cell cycle check points associated with different phases of the cell cycle.

6. What are cyclin dependent kinases and what is their role in the cell cycle?

7. What are cyclins?

8. List the different cyclins involved in the cell cycle and the processes they control.

9. Name the 4 broad groups of proteins that impact regulation of the cell cycle.

10. What are Cdk inhibitory proteins? What does p27 do?

11. How else can Cdk’s be inactivated?

12. What is APC? What does it do?

13. How come a cell in G1 phase that has assembled the pre-replicative complex does not immediately go in to the S-phase?

14. What do caffeine and hydroxyurea do to the cell cyle?

15. What happens if hydroxyurea is added to dividing cells? How about caffeine? How about both of them together?

16. What happens to M-cyclin, Cdc20-APC and hct1-APC when a cell goes from the M-phase into the G1-phase?

17. Describe the roles of cyclins G1, G1/S and S in moving a cell from the G1-phase to the S-phase.

18. What is an Rb protein?

19. What does p53 do? How is it activated? Why can mutations in p53 lead to cancer?

20. What is apoptosis?

21. What proteins mediate apoptosis?

22. How are these proteins activated? Describe the intrinsic and extrinsic pathways.

23. What are mitogens?

24. What cyclin-Cdk complexes do mitogens stimulate?

25. Why would an activated blood platelet secrete mitogens?

26. What is a Ras protein? What is a myc protein?

27. What is a growth factor?

28. What is a survival factor?

29. How does an organism ensure that each nerve cell is attached to a target cell?

30. How does an organism ensure that extra nerve cells are eliminated?

31. What is cancer?

32. What is metastasis?

33. Is a single mutation sufficient to give rise to cancer?  Why?

34. How could over-activity of a protein or gene contribute to cancer?  Give an example of a protein that could contribute to cancer if over active.

35. How could elimination of a gene contribute to cancer? Give an example of a protein that could contribute to cancer if absent.

Chapter 19 Cell Junctions, Cell adhesion and the extracellular matrix.

1. Describe the different types of junctions and what their functions are.

2. What are occluding junctions? What are anchoring junctions? What are communicating junctions?

3. Describe the role of tight junctions in intestinal epithelial cells.

4. What proteins are present in tight junctions?

5. What is the difference between adherence junctions and desmosomes?

6. What is the difference between hemidesmosomes and focal adhesions?

7. What is the difference between hemidesmosomes and desmosomes?

8. What do integrins do?

9. What do cadherins do?

10. How does Ca2+ affect cadherin structure?

11. What kind of molecules can pass through gap junctions?

12. Describe the structure a gap junctions.

13. What are connexins?

14. What does it mean that the permeability of gap junctions can be regulated? Give an example of a molecule that can regulate gap junction permeability.

15. What are plasmodesmata and what do they do?

16. What is the difference between homophillic and heterophillic binding?

17. How can cells self organize based on the type and quantity of cadherins they are expressing?

18. What does the extracellular matrix consist of?

19. What is a proteoglycan? Describe the different parts of a proteoglycan.

20. What are glycosaminoglycans? Describe some aspects of their structure.

21. What do fibroblasts do? Where would you find these cells?

22. What is hyaluronan?

23. What is an aggregan aggregate? How big is it? 

24. What is collagen?

25. Describe the structure of collagen.

26. What is elastin?

27. What is fibronectin?

28. What is the basal lamina?

29. What is the basal lamina made of?

30. Describe the functions of the basal lamina.

